


nis

—_

I}

UNIVERSITEIT

GENT
Agentschap
Onroerend
Erfgoed

45ste Prehistoriedag
45éme Journée de Préhistoire
45. Tag der Ur- und Frihgeschichte

Gent - 12 .12 .2025
FNRS Contactgroep
« P r e h i s t o r i e »
Groupe de Contact FNRS
« P r é¢ h i s t o i r e »
Kontakt upepe FNRS

gr
«Ur- und Frihgeschichten»

Organisation

l sabelle D e Groote
Hans Vandendriessche, Philippe Crombé
Universiteit Gent, Vakgroep Archeologie
35, Sint-Pietersnieuwstraat, BE-9000 Gent
www.Archeos-UGent.be — www.roam-ugent.be

with the collaboration of / avec la
collaboration de / met medewerking van

Coordination scientifique / Wetenschappelijke
codrdinatie / Wissenschaftliche Koordination

Jean-Philippe Collin
Philippe Crombé
Marc De Bie
Isabelle De Groote
Anne Hauzeur
Ivan Jadin
Stéphane Pirson
Veerle Rots
Bart Vanmontfort
Philip Van Peer

I S S N o7 7 4 - 3 3 27



Another site of the Swifterbant Culture
in the Lower Scheldt valley: finds from
A600 Scheldetunnel Linkeroever (Antwerp, BE)

Dimitri TEETAERT, Daan CELIS, Frédéric CRuz, Samuel BODE,
Lucy KuBIAK-MARTENS, Koen DEFORCE, Coralie ANDRE,

Elliot VAN MALDEGEM, Lies DIERCKX, Veerle HENDRIKS,
Femke MARTENS & Philippe CROMBE

1. Introduction
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In Antwerp, the construction of a third Scheldt crossing was initiated in 2018. This major
infrastructure construction project is intended to complete the Antwerp ring road. The
development is referred to as the Oosterweel Link, named after the polder village of
Oosterweel, which has almost completely disappeared due to the expansion of the port
of Antwerp. At Linkeroever, a neighbourhood situated on the left bank of the Scheldt,
the tunnel emerges near Sint-Annabos. The project directly impacts both the remains
of the American repatriation camp “Top Hat", established during the Second World War,
as well as older stratigraphic horizons extending into prehistoric periods. Camp Top Hat
was investigated archaeologically in the spring of 2021, while excavations targeting the
prehistoric landscape were carried out in the spring of 2023 (Fig. 1).
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Fig. 1 - Location of site A600 Scheldetunnel Linkeroever - Area 4 (51°14'04.3"N, 4°21'50.2"E).
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Fig.2 - Map of Area 4 with indication of the test pits and find locations of the prehistoric artefacts.

146

Preliminary archaeological research was carried out, starting with an extensive desktop
research combined with a programme of landscape coring. Coring following a 10 x 10 m
grid revealed an undisturbed peat horizon overlying a Pleistocene substratum. An
exploratory coring campaign, comprising 585 samples, yielded a single flint flake of possible
anthropogenic origin (Vansweevelt, 2020). This evidence was regarded too tenuous to
warrant further investigations of the prehistoric levels, such as further coring.

Instead, test pits on a 3 x 2 m grid (each measuring 0.50 x 0.50 m) were excavated within
a 30 x 30 m area centred on the positive core, in order to investigate the extent of the
prehistoric “site” (Fig. 2). Sediments extracted from the test pits were wet-sieved using a
2 mm mesh in search for lithic artefacts and any ecofacts. Aside from a single artefact, i.e.
the proximal fragment of a bladelet, the 115 test pits all proved negative for the presence of
flint artefacts. However, archaeological material was found around the excavation of these
test pits and through the registration of landscape sections, predominantly at the interface
between the peat and the underlying Pleistocene substratum.

These material finds, consisting of five fragments of handmade pottery and two antler
artefacts, are the focus of this paper. The pottery and antler artefacts were subjected to
typo-technological analysis, and for the pottery this was complemented by residue analysis.
In addition, four radiocarbon dates were obtained on the antler artefacts, the food residue,
and the peat adhering to one of the potsherds. Finally, two subsamples of this peat were
analysed palynologically. Based on these analyses, it is suggested that the pottery and
antler fragments are related to a nearby settlement of the Swifterbant Culture, dating
around the middle to the third quarter of the 5th millennium cal BCE.
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Fig.3 - Schematic representation of the site stratigraphy. 1: Weicheslian alluvium; 2: pedogenesis
upon alluvium; 3: subsoil peat; 4: estuarine environment; 5: topsoil peat; 6: intertidal sediment;
7: pedogenesis upon intertidal sediment; 8: dykes; 9: dyke breach; 10: anthropogenic embankment.
TAW = mean low water tide level in Ostend, West Flanders, Belgium.

2. Site and stratigraphy

A total of 12 landscape profile trenches were excavated within the project area of the first
tunnel section. Ten distinct stratigraphic phases were documented across all trenches (Fig. 3),
spanning a period from prehistory up to the 20th century levelling with sand dredged from
the Scheldt. The earliest phase is marked by stratified sands deposited by a river during
the Weichselian glacial period (Fig. 3, layer 1). At the top of this sequence, a 10 cm thick
A-horizon developed as a result of pedogenesis (Fig. 3, layer 2). With climate amelioration
starting in the Late Glacial, sedimentary stability was established and arboreal vegetation
expanded. Abundant traces of bioturbation were identified within this palaeosol, including
faunal burrows and roots from collapsed or uprooted trees. Erosion channels and small
gullies reflect localised fluvial reworking along micro-slopes, probably linked to anthropogenic
disturbance such as deforestation, clearance of undergrowth, or episodic forest fires.

During subsequent phases, increasingly humid climatic conditions accelerated the accumu-
lation of peat to several decimetres thick (Fig. 3, layer 3). Around a small local gully, eroded
within this peat, trampling traces were observed, suggesting that the water feature functio-
ned as a watering place for both animals and humans.
The prehistoric finds reported in this paper, including

both ceramic and antler artefacts (Tab. 1), were recovered Find number Material Depth
at the first centimetres of the base of this peat horizon, /3 Antler mattock -2.25mTAW
at the contact zone between layers 2 and 3, in Area4and V26 Ceramic body sherd -2.34m TAW
in profile trenches 8 and 9 (Cruz & Rozek, 2023). Notably, 128 Antler production waste 217 m TAW
the highest concentration of finds occurred in the nor- 37 Ceramic base 1.65 m TAW
theastern sector of the excavapon area, where fsllghtly V39 Ceramic body sherd 241 mTAW
elevated micro-topography provided seasonally drier, and

V40 Ceramic body sherd -2.17 m TAW

thus more accessible conditions in the Holocene wetland
environment. Since no prehistoric finds were collected Tab. 1 - List of prehistoric finds from site A600
above the basal peat, the higher stratigraphic levels will Scheldetunnel Linkeroever with their position
not be further discussed in this paper. in relation to the sea level (TAW).

147



D. TEETAERT et al.

0

3. Pottery

The excavations in Area 4 of site A600
Scheldetunnel Linkeroever yielded a small
assemblage of handmade pottery, consisting
of four body sherds (V26, V39 & V40) and
one base (V37). The pottery remains were
retrieved from the contact zone between
the Pleistocene coversand and the covering
peat layer. The base was found upright, with
peat encrusted to its inner surface.

3.1. Typo-technological analysis

The round base is circa 8 cm in diameter
and 22 mm thick (Fig. 4). Its fabric consists
of a silty to slightly sandy clay, rich in iron
oxides. The latter are well visible at the
vessel surfaces (Fig. 5A) and represent
natural inclusions in the clay. The pottery
clay is heavily tempered with grog. In
addition, several fine, rectilinear voids at
the vessel surfaces indicate the presence of
fine plant material, that was either naturally
present in the clay or added as temper. The
lower body of this vessel, partly preserved in
attachment to the base, is built by an external
overlap of clay coils. This is indicated by the
diagonal orientation of the clay mass in radial
section (so-called“Z” configurations) and the
presence of an external Z join (Fig. 4). The
forming of the base itself is less clear, but it
5cm seems to have been either modelled from a

lump of clay or built by spiral coiling.

Fig.4 - Round base with transition to the lower vessel body (V37).

The arrow indicates the location of an external Z join.
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The four body sherds have a similar fabric
of silty to slightly sandy clay, with a limited
amount of iron oxides and grog temper
(Fig. 5B). They probably do not belong to the same vessel as the round base, which is richer
in iron oxides and grog fragments, yet the similarities in the fabrics indicate that all of this
pottery belongs to the same occupation phase. The largest body sherd (Fig. 6) is 11 mm
thick and likely to be situated at the lower body or lower to upper body transition. Based
on the presence of circular (“O") to subcircular (“C") clay configurations in radial section, in
combination with a U join, the body of this vessel was built by the superposition of non- or
only slightly deformed coils (cf. Livingstone Smith, 2001; Gomart, 2014). Both the inner and
outer surface of this vessel have been burnished, as indicated by the lustrous surfaces with
burnishing facets. The other three body sherds also show signs of burnishing, but they are
too small to provide further technological information.

3.2. Lipid analysis

3.2.1. Materials and methods

To gain better insight into the use of these vessels, pottery powder was sampled from
the base (V37) and largest body sherd (V26) for lipid analysis, including molecular
analysis by gas chromatography-mass spectrometry (GC-MS) and isotopic analysis by
gas chromatography-combustion-isotope ratio mass spectrometry (GC-C-IRMS). For this
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Fig.5 - Detail of the fabrics of the base (A) and largest body sherd (B) using a Olympus SZX7 stereo microscope.

purpose, ca. 1 g of pottery powder was extracted from the internal part of both potsherds,
after removal of the pottery surface to reduce the risk of contamination, using a power
tool with a miniature tungsten carbide tip (Dremel). In addition, the same analyses were
performed for the food crusts adhered to the inner surface of the largest body sherd.

After initial sampling, the pottery powder and food crusts were extracted using the one-
step acidified methanol protocols (Correa-Ascencio & Evershed, 2014; Papakosta et al.,
2015). In short, ca. 1g of pottery powder (or 0.1 g of food crust) was transferred to a
reaction vial together with 10 pg n-tetratriacontane recovery standard dissolved in Hexane
(1 mg/mL) together with 4 (or 1) mL HPLC grade methanol. After short vortexing 800 (or
200) pL 99 % H,SO, was added cautiously, sealed with a PTFE lined cap, vortexed again
and heated for 4 h at 70 °C. The lipid fraction was extracted from the acidified methanol
using three times 2 mL of hexane. A small scoop of Cu turnings were added to the extract
to remove sulphur, and more Cu was added if needed (visible by the blackening of the Cu
turnings). Finally, 10 pg of n-hexatriacontane was also added to the extract as internal
standard. Molecular composition of the extracts was determined using GC-MS (Trace
GC, coupled to a ISQ-MS, Thermo Scientific). Separation was done using a DB-5 (30 m x
0.25 mm x 0.25 pm) column. Identification of molecules present in the extract was done
using a combination of a targeted, and not targeted approach. The targeted molecules
are listed in table 2, further all visible peaks in total ion current (TIC) and in chromatograms

L1 ——_Y . | |

Fig. 6 - Surfaces and radial section of the largest body sherd (V26). The arrow indicates the location of a
(reversed) U join. The picture to the right shows charred organic residue adhered to the inner surface.
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Sample
owor owoz2 owo3
Group Compound
12:0 NF 1.36 1.14
14:0 NF 3.09 3.21
15:0 1.29 1.85 2.18
16:0 195.78 | 32.76 | 4338
17:0 19.86 | 1.46 1.38
18:0 348.17 | 3259 | 32.23
19:0 3.67 0.50 0.37
— 20:0 8.88 1.69 2.22
m't erga . 210 128 | 039 | 042
22:0 7.85 1.56 2.12
23:0 2.68 0.41 0.41
24:0 8.84 1.08 1.79
25:0 1.58 0.19 0.31
26:0 4.23 0.53 0.89
27:0 0.73 0.07 0.12
28:0 3.20 0.35 0.56
30:0 2.25 0.19 0.31
i15:0 NF 0.23 0.21
a15:0 NF 0.32 0.33
i16:0 0.60 0.45 0.45
Branched FA i17:0 3.18 0.27 0.33
al7:0 2.83 0.40 0.46
i15:0 NF 0.23 0.21
Squalene 86.41 | 10.47 | 11.93
16:1 1.23 1.1 0.79
18:1 16.17 | 0.96 0.56
Unsaturated FA 18:2 NF NF NF
18:2 NF NF NF
22:1 13.16 | 7.02 5.89
APAAs (from 18:3) NQ NQ NF
APAAs (from 20:3) NF NF NF
Der. from PUFA Pristanic acid NF NF NF
Phytanic NF NF NF
TMTD NF NF NF
1 1.40 0.27 0.27
Alkanes 27 8.1 0.20 0.59
€29 49.85 | 047 1.89
Dicarb. 8:0 0.02 0.13 0.23
Dicarboxylic Dicarb. 10:0 NF NF NF
acids Dicarb. 11:0 NF NF NF
Dicarb. 12:0 NF NF NF
Plastic Dimethyl_Phtalate NF 0.47 0.40
contamination Phthalic_acid_ester_(plasticiser) |1074.17| 1836 | 16.93

Tab. 2 - Semiquantitative overview of the molecular

identification of the lipid extract (pg/g).

Samples: OWO01 = food crusts from body sherd (V26);
OWO02 = pottery powder from body sherd (V26);
OWO03 = pottery powder from base (V37).
NF: No peak could be identified at the expected retention
time, nor in TIC nor in SIM.NQ: peak was to low for proper
quantification and confident identification.
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of most relevant m/z were also identified (Fig. 7).
Semi-quantification was done assuming an identical
response factor for the TIC peak area of analytes and
the internal standard. When a specific ion current was
used, a correction for the area of the specific ions and
TIC on well separated peaks of the compound of interest
or similar compounds was used.

Compound specific stable isotope (CSSI) analysis of
palmitic and stearic methylated fatty acid was analysed
using GC-IRMS (GC 1310 - GC-ISOLINK - ConFLo IV -
Delta V, all Thermo scientific) after adaptation of the
volume of hexane. Normalization was done using the
F8-4 methyl/ethyl ester mixture from Arndt Shimmelman
injected every two to three sample injections, matching
sample concentration. All samples were analysed at least
in duplicate, differences on 6'*C were always smaller than
0.2 %o. After analysis the obtained data for the fatty acid
methyl esters was corrected for the added methyl group.

To identify the origin of the extracted fatty acids, the §'3C
values of the palmitic (C16:0) and stearic (C18:0) fatty
acid methyl esters (FAMEs) obtained from the samples
were compared to those of modern authentic reference
animals (after correction for the Suess Effect). A dataset
of §'*Cvalues for modern authentic reference animals fed
with a paleo diet, as published by Courel et al. (2020), was
used as dietary endmember signature. This reference
data has been broadly grouped into five potential food
sources (freshwater, marine, porcine, ruminant adipose,
ruminant dairy). Furthermore, the difference in &"C
values between stearic and palmitic fatty acid (A13C) is
considered a robust criterion for separation between
non-ruminant adipose fats (A13C > ca. -2 %o), ruminant
adipose fats (A13C between ca.-1 and -5 %o) and ruminant
dairy fats (A13C < -3.1 %o) (Copley et al., 2003; Craig et al.,
2012; Cramp & Evershed, 2014).

3.2.2. Results

The molecular analysis (GC-MS) reveals a similar
pattern for all three samples, with a clear dominance of
palmitic (16:0) and stearic (18:0) acid (Fig. 7), followed
by two peaks that most likely represent post-excavation
contamination, i.e.phthalic acid ester (plasticiser) and
squalene. Most saturated, straight fatty acids from 12:0
till 30:0 are positively identified in all samples (Tab. 2).

The 16:0 and 18:0 content of all three samples was
sufficient for compound specific &'C analysis of
the palmitic and stearic acids by GC-C-IRMS. When
comparing the obtained &'3C values with those reported
by Courel et al. (2020), all samples fall within a region
of overlap between the reference ranges for freshwater
and ruminant adipose fats (Fig. 8). Therefore, both
freshwater resources (e.g. fish) and ruminant meat/fat
could have been processed in these vessels.
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Fig.7 - Partial GC-MS chromatogram of the total ion current (TIC) of a representative sample (OW02 = pottery powder
from body sherd V26) with positive identified peaks. RS and IS denote the recovery and internal standard, respectively.

Clear biomarkers for freshwater resources are however missing from the molecular data.
For instance, isoprenoid acids (pristanic, phytanic and 4,8,12-trimethyltridecanoic acid
[TMTD]), particularly recalcitrant indicators of aquatic fats (Copley et al., 2004; Regert, 2011;
Casanova et al., 2022), were not detected in any of the samples. The presence of w-(o-
alkylphenyl)alkanoic acids (APAAs) derived from C18:3, 20:3 and 22:3 is also considered as
indicative of the processing (heating to > 200°C) of aquatic fats (Hansel et al., 2004; Cramp &
Evershed, 2014; Bondetti et al., 2020). Although a small peak close to the expected retention
times of one of the C18:3 derived APAA isomers was noted in the chromatograms of two out
of three samples, its abundance was too low for a positive identification.

The mono-unsaturated fatty acids C16:1, C18:1 and C22:1 were positively identified in
all samples (Fig. 7, Tab. 2), although they were present in very low abundances. These
compounds are sometimes related to aquatic fats but are also found in terrestrial animal
fats, plant oils and soil microorganisms. On the other hand, mono-branched fatty acids of
C15:0 and 17:0 are abundant in ruminant adipose fats (Evershed et al., 1997; Demirci, 2022).
These compounds were positively identified (i15:0, a15:0, i17:0 and a17:0; Fig. 7; Tab. 2), but
again their abundance is low and they also widely occur in other lipid sources (including soil
microorganisms) and should therefore be interpreted with caution (Demirci, 2022).

The palmitic/stearic acid ratios (P/S ratios) might provide more information. Although
palmitic and stearic acids are present in both animal and plant sources, stearic acid is
generally found in higher concentration in terrestrial animals than aquatic and plant food
sources (Craig et al., 2007; Papakosta et al., 2015; Demirci et al., 2020). In the studied
samples, the P/S ratios are situated between 0.95 and 1.37. In the literature, P/S ratios
< 2 have been considered as indicative of terrestrial animal lipids (Papakosta et al., 2015),
although ruminant adipose fats are generally considered to have P/S ratios < 1 (Romanus
etal., 2007; Regert, 2011; Baeten et al., 2013). Freshwater fish (and plant oils), however, have
P/S ratios typically > 3 (Craig, 2004).
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Fig. 8 - 6*Cvalues of C16:0 and C18:0 fatty acids from the pottery powder and food crust samples. 95 %
confidence ellipses indicate the range of 6'3C16:0 and 6'3C18:0 values from modern authentic reference
animals, corrected for the Suess Effect (Courel et al., 2020). The diagonal lines represent A13C values of
-1 and -3.1 %o, often used as a cut-off for ruminant adipose fats and dairy fats respectively.

Finally, three straight alkanes (C21, C27 & C29) could be identified in all samples. Long chain
off numbered alkanes are typically considered as indicative of the presence of plant derived
lipids, and the predominance of C27 and C29 points toward a woody plant origin (Bush &
MclInerney, 2013). Also the presence of long (> C20) and short chain (< C16) fatty acids gives
some indication of the presence of plant derived lipids (Dunne, 2022).

To conclude, the combined lipid analyses indicate that these vessels were used for cooking.
Based on the GC-C-IRMS results, both freshwater resources and ruminant meat/fat might
have been processed in these vessels. The P/S ratios rather point towards the processing of
ruminant meat/fat. However, although clear biomarkers for aquatic products are missing
from the molecular data, their presence should not be ruled out. Finally, although plant
lipids are often difficult to detect in pottery, especially when mixed with animal fats (Steele
et al., 2010; Craig et al., 2020), the molecular data indicate that plant components were
processed in these vessels as well.
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3.3. SEM analysis

3.3.1. Materials and methods

Food crusts are preserved on the inner surface of the largest body sherd (Fig. 6). These
crusts were analysed by Scanning Electron Microscopy (SEM) to study the residue’s
microstructure and provide information on any food components that have been preserved
inside this residue. For the SEM analysis, nine fragments of residue were selected, to ensure
maximum coverage and account for potential variations in the composition within the crust/
cooking/heating event. Selected portions of residues were mounted on the SEM stubs using
carbon cement. The samples were sputter-coated with a thin layer of platinum-palladium,
approximately 20 pm thick. The analysis was carried out at the Naturalis Biodiversity Center
in Leiden, using a JEOL JSM-6480L scanning electron microscope.

3.3.2. Results

The residue matrix does not contain any recognisable plant particles, animal bone or
fish scales. However, numerous thread-like structures or ‘microwires’ with a hollow
inner section were observed, embedded in an otherwise featureless matrix (Fig. 9).
These hollow tubes, resembling microtubules, are remarkably fine, measuring 3-4 pm in
diameter. They were preserved as isolated fragments (Fig. 9, top) or clustered together
and branching out (Fig. 9, below).

Fig.9 - SEM images showing the internal microstructure of the organic residue. The red arrows indicate thread-like structures
or ‘microwires’ with a hollow inner section (resembling microtubules) embedded in an otherwise featureless matrix.
Images by L. Kubiak-Martens, Biax Consult.

153



D. TEETAERT et al.

154

The determination of the nature of these thread-like structures within the residue matrix
is challenging. Several possibilities, such as aimal hair, rootlets, or sponge spicules, can be
ruled out based on the dimensions or morphological characteristics of these structures.
Currently, the only suggested identification is that they are fungal hyphen. The dimensions
of microtubules in fungi can vary among different species, but generally, they are quite
small, from 2-8 pm to up to several millimetres in length (Fontes et al., 2014; Kubo et al.,
2016), which corresponds with the dimensions of the observed features.

The potential presence of fungi might indicate that a fermentation process was involved in
the preparation of food, e.g. to be able to store the fermented products for a longer time
(see Craig, 2021). However, we should also consider the possibility that food remains inside
the vessel moulded unintentionally. Finally, fungal infiltration of the residue from the soil,
as part of post-depositional processes, cannot be ruled out.

3.4. Interpretation

Due to the small number of sherds and the limited amount of diagnostic fragments, we must
remain cautious in interpreting and culturally attributing this pottery. Nevertheless, there
are clear technological and typological parallels with the pottery of the Swifterbant culture
(5th millennium cal BCE) in the Lower Scheldt valley (Crombé, 2010; Teetaert, 2020; Teetaert &
Crombé, 2022). Currently, only five sites of the Swifterbant culture are known in this region, all
located within a radius of approximately 12 km around site A600 Scheldetunnel Linkeroever.
These include the sites at Doel Deurganckdok (B, ] and M), Melsele Hof ten Damme, and
Bazel Sluis (van Berg et al., 1992; Crombé, 2005; Crombé et al., 2015a; Meylemans et al.,
2016). The Swifterbant pottery from these sites is primarily tempered with grog, sometimes
in combination with fine plant material, more specifically mosses (Teetaert et al., 2020). It is
made from local Tertiary or alluvial clays, and pottery with fabrics rich in iron oxides are known
from Doel site ] and Melsele Hof ten Damme (Teetaert & Crombé, 2022). The fabric of the
pottery from site A600 closely resembles this. Pottery from the Swifterbant sites is consistently
constructed from clay coils and is, in most cases, smoothed. Although conical or pointed bases
also occur, round bases are the most common. It appears that the pottery from site A600 can
be placed within the same cultural context. The stratigraphic position in which the artefacts
were found - on top of the Pleistocene coversand or in the contact zone between this sand and
the covering peat - is also very similar (Deforce et al., 2014; Crombé et al., 2015b). Furthermore,
the available radiocarbon dates seem to confirm this chrono-cultural interpretation (cf. infra).

4. Antler artefacts

4.1. Typo-technological analysis

- Fig. 10-A: Longitudinal fragment of a perforated mattock (V13) measuring 154 mm
(length) x 43 mm (width) x min. 26 mm (thickness). One extremity has been modified
into an oblique, polished cutting edge. It presents a rounded edge resulting from intense
polishing. Parallel to the cutting edge an oval perforation (diameter 19 mm) was made.
Clear cutting traces, up to 2 to 4 cm long, are preserved at both sides of the perforation.
The extremity opposite the cutting edge is partly destroyed; however, a small part
displaying a rounded edge indicates that the original mattock was probably not much
longer. Typologically it corresponds either to Hurt type E or Hurt type C. The former type
is @ mattock made on a tine, while the latter is a mattock made on a section of the beam
above the trez tine (Hurt, 1982).

- Fig. 10-B: Basal fragment of a shed red deer antler (V28) (diameter 59 mm) with preserved
brow tine, the latter partially destroyed at its extremity. The main beam has been removed
intentionally as indicated by the presence of two parallel and deep grooves running
parallel to the burr across half the circumference. This resulted in an oblique fracturing of
the main beam starting from just below the bez tine, the onset of which is still preserved.
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Sampling location for
radiocarbon dating

Fig. 10 - A: Longitudinal fragment of a perforated mattock (V13); B: Basal fragment of red deer antler (V28).
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4.2. Interpretation

Within the Scheldt valley Hurt type C and E antler mattocks seemingly occur less frequently
compared to antler-base (type A) and T-shaped antler-beam mattocks (type B). However,
this could be due to focused (radiocarbon) research on both the latter types (Hurt, 1982;
Crombé et al., 1999, 2018). Yet within the Dutch wetlands they generally also seem to be
rather rare, except at the famous Swifterbant Culture site of Hardinxveld-Polderweg (Louwe
Kooijmans et al., 2001). Here, type I (beam mattocks) and type ] (tine mattocks) frequently
occur. However, these mattocks are rarely provided with a perforation.

The second antler fragment (V28) is clearly associated with the production of Hurt type B
mattocks (T-shaped mattocks), typical of the 5th and first half of the 4th millennium cal BCE
(Crombé et al., 1999, 2018). It is totally excluded that it concerns waste from the production
of the perforated mattock found on the site, since the latter does not display traces of a cut-
off bez tine. Similar waste products have been found at different locations in the Scheldt
valley, however never in stratigraphic position or in association with cultural remains, such
as pottery.

5. Radiocarbon dates

Four radiocarbon dates were obtained at the '“C laboratory of the Royal Institute for Cultural
Heritage, following the standard procedures (Wojcieszak et al., 2020; Boudin et al., 2015,
2016-2018). Two of these dates were measured on the antler artefacts (Tab. 3). Both fall
within the same chronological range and could statistically correspond to the same event, ca.
4454-4361 cal BCE [x2, df =1, T=0.283 (5 % 3.841)]. This is contemporaneous with the earliest
Swifterbant occupations at the nearby sites of Doel Deurganckdok (Messiaen et al., 2022).

Two additional dates were obtained in order to date the pottery. One direct date was
measured on food crusts adhering to the inner surface of the largest body sherd (V26),
while a second, indirect date was obtained on peat attached to the interior of the base
fragment (V37). The two results are not compatible, as indicated by a failed x? test [df = 1,
T=7.093 (5 % 3.8)]; they differ by approximately 130 cal years.

The food crust date may have been affected by a reservoir effect resulting from the
preparation of freshwater fish in the vessel. Although GC-MS analysis did not reveal clear
aquatic biomarkers in the studied pottery, isotopic analysis by GC-C-IRMS indicates the
possible presence of freshwater resources. Previous residue analyses of Swifterbant
Culture pottery from the Lower Scheldt valley have shown that these vessels were
frequently used to process freshwater fish (Teetaert et al., 2024). Moreover, nearly all
radiocarbon dates obtained on food crusts from this pottery (n = 47) show a reservoir
effect, i.e. these dates are systematically up to several hundred years older than those
obtained on organic macro-remains (e.g. charred seeds) from the same sites (Boudin
et al., 2009, 2010; Teetaert et al., 2017).

Sample Labcode — BPdate 6?9/15[):10‘;: zrﬁfbrf%'y%e BE AN vi?il)/fPDB) (%fv?A/IUR) N
Antler mattock (V13) RICH-34792 5580126 4448-4362 BCE 39.7 144 -22.2 2.6 3.2
Antler base fragment (V28) RICH-34793 560725 4488-4365 BCE 429 154 -23.1 4.9 32
Peat attached to pottery (V37) RICH-34755 564830 4537-4447 BCE
Food crust on pottery (V26) RICH-34791 576130 4679-4547 BCE

Tab. 3 - List of radiocarbon dates. AMS “C determinations were modelled in Oxcal version 4.4.4 (Bronk Ramsey, 2009)
using the IntCal20 atmospheric calibration curve (Reimer et al., 2020).
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The peat date provides a terminus ante quem for the
pottery, since the peat formed after the deposition of the
potsherds in the soil. However, the reliability of this date
remains uncertain. Because the peat date was obtained
on abulk sample, areservoir effect caused by the presence
of aquatic plants cannot be fully excluded.

Hence, it remains difficult to assess whether the antler
artefacts and pottery from site A600 Scheldetunnel
Linkeroever are perfectly contemporaneous and represent
asingle event. Itis also possible that they belong to different
occupation events at the same location, around the middle
to the third quarter of the 5th millennium cal BCE.

6. Palynological analysis

Two subsamples of the peaty sediment that was still
attached to the inside of the base fragment were analysed
for pollen and other palynomorphs to provide information
on the environmental setting of the occupation that
produced the pottery fragments. The two samples (ca.2 ml
each) were processed following standard procedures for
pollen analysis (Moore et al., 1991). Both showed a very
low concentration of pollen grains which were also poorly
preserved, with many pollen grains showing an exine that
was damaged by corrosion. Only one of the subsamples,
the one with a slightly higher pollen concentration has
been analysed (Tab. 4).

The results reflect a local environment dominated by alder
(Alnus, ~45 %) and ferns (Filicales, ~66 %), indicating the
presence of an alder carr. This is confirmed by numerous
scalariform perforation plates (~25 %) and spores of the
fungus Brachysporium (~56 %), both indicators of decaying
wood (Shumilovskikh et al., 2015). Oak (Quercus), lime
(Tilia) and hazel (Corylus) were likely growing on a higher
part of the sand ridge or other sand ridges in the area.

The high percentage of chlamydospores of the arbuscular
fungus Glomus (~53 %) and the presence of a pollen
grain of Carya both indicate soil erosion. As there are
no indications for tidal activity or sediment brought in
by alluvial dynamics, the high Glomus percentages likely
result from soil disturbance on the higher part of the
sand ridge. The spores of the fungus Diporotheca (~22 %),
which are also indicative of disturbed and eroded soils,
such as those resulting from trampling (Hillbrand et al.,
2012), further corroborate this hypothesis.

In contrast to many other sites in the lower Scheldt valley
where middle Holocene peaty sediments show indications
for estuarine influence, often contemporaneous with
the Swifterbant occupations, (Deforce, 2014; Crombé
et al., 2015b; Storme et al., 2020), this is not the case in
this sample. The low percentages of Chenopodiaceae
and absence of other potential halophytes and marine
microfossils exclude any marine influence and the low

Residue number ArP 505
Species n Fraction of
Trees and shrubs 152 96.2 %
Alnus 7 44.9 %
Betula 2 1.3%
Carya 1 0.6 %
Corylus avellana 13 82%
Fraxinus excelsior 1 0.6 %
Pinus sylvestris 17 10.8 %
Quercus 24 15.2%
Salix 4 2.5%
Tilia 18 11.4%
Ulmus 1 0.6 %
Herbs 6 3.8%
Chenopodiaceae 2 13%
Cyperaceae 3 1.9%
Potentilla type 1 0.6 %
Pollen sum 158 100.0 %
Aquatic plants

Sparganium type 1 0.6 %
Spore plants

Filicales 104 65.8 %
Polypodium vulgare 2 1.3%
Pteridium aquilinum 10 6.3%
Sphagnum 3 1.9 %
Algae

Type HdV-210 (Spirogyra spore) 2 1.3%
Type HdV-61 (Mougeotia zygospore) 1 0.6 %
Plant remains

Type HdV-114 (scalariform perforation plate) 40 253%
Fungi

Type HdV-44 (Ustulina deusta ascospore) 17 10.8 %
Type HdV-121 (ascospore) 1 0.6 %
Type HdV-140 (Valsaria variospora ascospore) 1 0.6 %
Type HdV-143 (Diporotheca ascospore) 35 22.2%
Type HdV-207 (Glomus chlamydospore) 84 53.2%
Type HdV-359 (Brachysporium spp. spore) 89 56.3 %
Other fungi 61 38.6%
Other NPP's

Type HdV-988 (unknown microfossil) 16 10.1%
Indeterminate 15 9.5 %
Concentration (pollen grains per ml) 4500

Tab. 4 - Results of the palynological analysis of a peat
sample attached to the inside of the base fragment (V37).

Results are expressed as percentages of

the sum of trees, shrubs and herbs.
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percentages of willow (Salix, < 3%) exclude freshwater tidal environments nearby (Storme
et al., 2020). The occurrence of the freshwater algae Spirogyra and Mougeotia on the other
hand point to stagnant, shallow and mesotrophic freshwater at the site (van der Wiel, 1982).
The poor pollen preservation in the studied sample suggests that the water level may have
dropped below the surface at times.

7. Conclusions

Both the typo-technological characteristics and the radiocarbon dates indicate that the
pottery and antler artefacts from site A600 Scheldetunnel Linkeroever fall within the cultural
context and time span of the Swifterbant Culture in the Lower Scheldt valley, currently dated
to approximately 4600-4000 cal BCE. These finds most likely originate from one or several
nearby occupations dating to the middle to third quarter of the 5th millennium BCE, situated
along the left bank of the Scheldt river. Its location in the landscape closely resembles that
of the nearby Swifterbant (and multi-period) sites of Melsele-Hof ten Damme and Bazel
Sluis, highlighting the considerable potential for discovering additional sealed Swifterbant
Culture sites in this area, for instance in the context of expansions of the Port of Antwerp.
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Abstract

Recent excavations conducted in the framework of the Oosterweel Link infrastructure project
(Antwerp, BE) have uncovered a small yet significant assemblage of prehistoric artefacts at site A600
Scheldetunnel Linkeroever. The finds include handmade pottery and antler artefacts, recovered from
the interface between the basal peat horizon and the underlying Pleistocene sands. Based on the
typo-technological characteristics of these artefacts and the available radiocarbon dates, they are
interpreted as evidence of one or several nearby Swifterbant Culture occupations, dating to the middle
to third quarter of the 5th millennium BCE. This timeframe is broadly contemporary with the earliest
Swifterbant occupations at Doel Deurganckdok. These discoveries further underscore the potential
for locating sealed Swifterbant sites within the Lower Scheldt area, for instance in the context of future
expansions of the Port of Antwerp.

Keywords: Linkeroever (Antwerp, BE), A600 Scheldetunnel Linkeroever, Swifterbant Culture, pottery,
antler mattocks, SEM, GC-MS, GC-C-IRMS, palynological analysis, radiocarbon dates.

Samenvatting

Recent archeologisch onderzoek in kader van de aanleg van de Oosterweelverbinding (Antwerpen,
BE) bracht een klein assemblage prehistorische artefacten aan het licht op de site A600 Scheldetunnel
Linkeroever. Op de contactzone tussen het Pleistocene zand en de bovenliggende veenlaag werden
een kleine hoeveelheid handgevormd aardewerk en twee artefacten in hertengewei aangetroffen. Op
basis van de typo-technologische kenmerken van deze artefacten en de beschikbare “C-dateringen
lijkt het te gaan om restanten van een of meerdere nabijgelegen occupaties van de Swifterbantcultuur,
te dateren in het midden tot 3% kwart van het 5% millennium BCE. Dit toont nogmaals aan dat er
een groot potentieel is voor het vinden van afgedekte Swifterbantsites in de Beneden-Scheldevallei,
bijvoorbeeld in de context van toekomstige uitbreidingen van de haven van Antwerpen.

Kernwoorden: Linkeroever (Antwerpen, BE), A600 Scheldetunnel Linkeroever, Swifterbantcultuur,
aardewerk, artefacten in hertengewei, SEM, GC-MS, GC-C-IRMS, pollenonderzoek, koolstofdateringen.
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