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Abstract

From 2006 rescue excavations near Bataszék SW Hungary revealed the presence of numerous archeological
features dated to the Neolithic. This work presents the findings of archeomalacological investigations
implemented at the Department of Geology and Paleontology, University of Szeged on samples from Starcevo
feature. These studies included the taxonomic determination of the recovered mollusk taxa, size distribution
analysis as well as geochemical analysis of freshwater shells. The studied material yielded 1382 individuals of
18 taxa (11 freshwater snails, 4 mussels and 3 terrestrial snails). Most of the examined freshwater species are
characterized by a preference for moving-water conditions, while a smaller proportion was preferring standing
water or temporary moving water conditions. Based on our findings, a more versatile use of the floodplain
characterized by dominantly moving-water conditions may signal increased flooding preceding the time of site
abandonment similarly to coeval Koros culture sites in the Middle Tisza region.

Kivonat

A Tolna megyei Bataszék hatdaraban a 2006-t6l a megelézé asatasok sordn tébb, a neolit korhoz is kapcsolhato
kultura maradvanyait tartak fel. A Starcevo kultuira malakologiai leletanyaga a Szegedi Tudomdanyegyetem
Foldtani és Oslénytani tanszékén keriilt feldolgozdsra. A vizsgdalatok magukba foglaltik a kagylé és csigahéjak
taxonomiai meghatarozdsat, a magassagi és szélességi értékek meghatarozasat, méreteloszlasvizsgalatot és
geokémiai vizsgdlatot. Az 1382 mintabdl 18 fajt sikeriilt azonositani, melybdl harom volt szarazfoldi csigafaj, 11
vizi csigafaj és 4 kagylofaj. A vizsgalt édesvizi fajok nagy t6bbsége aramlo kérnyezethez, mig a kisebb hanyaduk
a lassu aramlokornyezhez vagy az allovizhez kéthetd fajok voltak. Az archeomalakologiai és héjgeokémiai
eredmeények alapjan kijelentheto, hogy mai dunai viszonyokhoz képest a begyiijtés egy eltéré hidrodinamikai
rendszerben torténhetett. A kapott eredmények alapjan kijelenthetd, hogy a Starcevo-telep felhagydsat
megelozéen a kornyezé drteret dontéen mozgovizi koriilmények jellemezték, mely intenzivebb draddsokra
utalhat. Hasonlo valtozasok voltak megfigyelhetoek a Tisza vidékén levé ugyanolyan koru Kords lelohelyeken is.
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Introduction

The region of the Carpathian Basin was occupied by
three Neolithic cultural groups - Kords, Starcevo, Crig
- from the 6™ millennia BC. This is an important phase
in human history, as this period witnessed one of the
largest economic and cultural transformations, the
spread of agriculture, which replaced the former
hunting-gathering lifestyle (Kalicz 1990).

One of the main advantages of agriculture is the stable
produce, but in periods of crisis, when there is crop
failure or the output is not enough, alternative food
sources are also included in subsistence like fish or
shellfish. Multivariable archeomalacological studies
can help us identify the role of these secondary
resources in subsistence with potential underlying
causes (Gulyas 2011; Gulyas and Siimegi 2012). This
study presents the results of such investigations at one
of the Early Neolithic sites in the Mid-Danube valley
near Bataszék, SW Hungary.

* How to cite this paper: NAGY, B. et al., (2019): Paleoenvironmental reconstruction of the Alsényék-Bataszék
Starcevo site using archeomalacological data, Archeometriai Mithely XV1/3 167-174.
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Fig. 1.: The steps of multiproxy paleoecological analysis (Gulyas & Siimegi 2011)

1. abra: A tobbtényezds paleodkoldgiai elemzés 1épései

Study area

The studied shells came to light from the south-east
area of an excavation site found near Bataszék:
Bataszék-Mérnokségi Telep. The city Alsonyék,
Bataszék located in Tolna country, SW Hungary, in
the Tolnai-Sarkdz micro-region. A substantial part
of the surface is covered with the
Pannonian/Holocene muddy substrate of Danube.
(Dovényi 2010). Before the river regulations most
of the area was part of the floodplain of the Danube
and its small tributaries.

Archeological excavations lasted from 2006 to
2009. The entire site has an estimated extension of
ca. 80 hectares, of which only ca. 25 hectares
(254.417 m?) have been systematically excavated
(Osztas et al. 2016: p. 18). The number of
excavated features was 15,443, from which 10.191
are from the Neolithic. In our study site excavations
began in 2008. Here out of the 2.911 features 2.401
was Neolithic. Besides the 72.470 ceramic fragment
and 30.914 animal bones (Osztas et al. 2016: p. 18)
25 human remains have been encountered dated to
this period (Kdhler 2015: p. 4).
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Starcevo culture

Representatives of the Star¢evo culture occupied
the region of Transdanubia south of Lake Balaton
from the 6" millennia BC. The coeval Kérds and
Cris cultures are found east of the Danube. The
StarCevo culture created the first burned pottery in
Transdanubia. Our studied settlements are found
on a long ridge of larger streams and rivers. With
time agriculture (einkorn wheat, emmer wheat,
barley) and animal husbandry (cattle, sheep, goat,
pig) got continually bigger emphasis. In the middle
of the 6" millennia the emergence of the Central
European Linear Pottery culture (LBK) in the
Carpathian Basin led to the disappearance of the
Star¢evo culture. (Kalicz 1990)

Material and methods

In this study we followed the multiproxy
paleoecological analysis (Fig. 1.) presented in
Gulyas (2011) and Gulyas & Stimegi (2011, 2012a)
for freshwater shells with a slight change. This
enabled us to compare our results with those of
other studied coeval sites. The purpose of the
analysis is to highlight human environment
interactions in riparian environments as well as the
importance of second-line food resources.
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The first step is the identification of taxonomic
composition, if possible, at the species level. This is
followed by the determination of minimum number
of individuals (MNI) (Grayson 1978). This is then
used to calculate the relative abundances of the
identified taxa for each sample (Cannon 2001).
Shannon  diversity index (1949) provides
information on taxon-specific foraging (Gulyas &
Stimegi 2012a; Peet 1974). Higher diversity means
the inclusion of more taxa in the harvested fauna;
i.e. species with low economic value.

By applying correspondence analysis to a taxon
abundance data matrix, with taxa in columns and
samples in rows it is possible to investigate the
complex taxonomical composition of the samples
considering the environmental demand of the
individual species as well (Gulyas & Siimegi
2012a). In this method the sample number and the
individual numbers matrix can be described as a
multi-dimensional space, which is transformed into
a "theoretical ecological space", into a reduced one-
dimensional space. In this space each species
occupies a point corresponding to its ecological
demands. Eigenvalues from each axis are
interpreted as a background variable, which
presents how the frequency of species with
different ecological demands varies in the local
ecological space.

The next step involves the description of size. Shell
height and width was recorded on valves of mussels
belonging to the group of Unionidae and freshwater
snails of the Viviparidea family. Using univariate
statistical descriptors (average, median, variance,
skewness, kurtosis, range) we can get an overview
of the age and size distribution of the fauna; in
other words the demographic composition (Gulyas
& Stimegi 2012a).

The following investigation involves detection of
any signs of alteration of the shells carrying
information on the utilization. Ash-brown shells
indicate roasting before consumption.

Geochemical investigations provide information on
the bioproductivity and volume changes of
waterbodies of the surrounding freshwater habitats
from which the mollusks derive. Because of their
filtrating lifestyle, shellfish integrate trace elements
into their shells in the same concentration as in their
environment (Ravera et al. 2003; Gulyas & Siimegi
2012a). There is a strong correlation between the
measured ~ manganese  concentrations  and
bioproductivity (Langlet et al. 2006). Green-algae
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are able to include manganese in large quantities in
their bodies (Sunda & Huntsman 1985), which is
released after their death into the water. However, a
high degree of bioproduction requires a large
amount of oxygen consumption, therefore, the
higher manganese content in the shells indicates
smaller dissolved oxygen content. Due to the
significant use of oxygen, the reduction of iron and
manganese lowers the pH of the water (Richardson
et al. 1988). Since the water solubility of Fe*", Co*"
and Zn*" is highly pH dependent (Stumm &
Morgan 1996), we can get an understanding of the
changes in the pH conditions of the water based on
concentration values recorded in our shells.
Geochemical investigations have been performed
on a total of 69 specimens, of which 33 (24 pcs
Unio crassus, 9 pcs Unio tumidus) originated from
Sample 27, 10 from Sample 2 (10 pcs Viviparus
acerosus). In addition 26 specimens (8-8 pcs Unio
crassus and Unio tumidus, 10 pcs Viviparus
acerosus) derive from the modern Danube near
Baja (Nagy 2018). Manganese, iron and zinc
content of the shells were determined after wet
digestion using the flame AAS technique (Perkin
Elmer A10 AAS). To determine if the individuals
came from one or more places, a Kruskal-Wallis
test on the results was implemented.

Results

A total of 14 samples were investigated containing
1382 pcs (Tab. 1) of identifiable individuals. The
samples were taken from a refuse pit, object 1.107.
From the identified 18 taxa Viviparus acerosus
(BOURGUIGNAT 1862) (686 pcs) was the most
frequent followed by Unio crassus (PHILIPSSON
1788) with 225 pieces and Unio tumidus
(PHILIPSON 1788) with 151 shells (Nagy 2018:
27-46. p.). 9 samples were dominated moving-
water species, while in five samples the dominance
of stagnant water or slowly moving-water species
was typical.

It is already apparent from these data, the environs
around the site were constantly changing, and
different aquatic environments were targeted. The
results of correspondence analysis also led to
similar conclusions (Fig. 2.). Note that sample 27/3
is separated from other samples because of the
small number of individuals. On Fig. 2. Axis 1
must represent stream velocity, while Axis 2
substrate type. Positive eigenvalues on Axis 1
correspond to higher velocities. Positive values on
Axis 2 represent sandy substrates.
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Table 1.: List of the identified species (Nagy 2018) (NISP: Number of the identified specimens, MNI: Minimum

number of individuals)

1 tablazat: Azonositott fajok listaja (NISP: teljes felismert példanyszam, MNI: legkisebb becsiilt egyedszam)

Paleoecological R . Dominance Of the
Név NISP MNI Dominance paleoeocological
group groups
Chondrula tridens (MULLER 1774) 12 12 0.99%
Z;;f:gial Cepaea vindobonensis (PFEIFFER 1828) 6 6 0.50% 2.56%
Granaria frumentum (DRAPARNAUD 1801) 13 13 1.07%
Anodonta cygnea (LINNAEUS 1758) 4 4 0.33%
Anisus spirorbis (LINNAEUS 1758) 1 1 0.08%
Bithynia tentaculata (LINNAEUS 1758) 8 8 0.66%
Lymnaea stagnalis (LINNAEUS 1758) 51 51 4.21%
8 Planorbarius corneus (LINNAEUS 1758) 21 21 1.73%
Eﬂ)- Planorbis planorbis (LINNAEUS 1758) 1 1 0.08% 21.29%
g Stagnicola palustris (MULLER 1774) 18 18 1.49%
Unio pictorum (LINNAEUS 1758) 55 33 2.72%
Unio tumidus (PHILIPSON 1788) 151 95 7.84%
Valvata cristata (MULLER 1774) 15 15 1.24%
Valvata piscinalis (MULLER 1774) 11 11 0.91%
Lithoglyphus naticoides (PFEIFFER 1828) 58 58 4.79%
Unio crassus (PHILIPSSON 1788) 225 133 10.97% 76.16%
Reophyllic Viviparus acerosus (BOURGUIGNAT 1862) 686 686 56.60%
speeres Viviparus contectus (MILLET 1813) 46 46 3.80%
Total 1382 1212 100% 100%

Manganese concentrations in most of the Unio
crassus shells from Sample 27 varied between 100
and 250 ppm. Similar values are reported by Baba
et al. (2002) from modern Tisza specimens and
Ravera et al. (2003) from specimens of an Italian
lake. It must be noted though that these
measurements were made on a shell of a different
taxa. Measurements on samples from the Kords
sites of Ecsegfalva 23B, Tiszapiispoki and
Nagykorti-Gyiimolesos (Gulyas 2011) were done
on representatives of the same taxa as ours, and
values are comparable. (Table 2.) Low manganese
concentrations indicate a lower rate of
bioproduction, higher dissolved oxygen levels of
the waterbodies found on the floodplain; i.e. higher
freshwater supply with a higher water velocity. This
also implies the presence of a highly unstable
riparian environment, where water supply and flow
conditions changed continuously (Gulyas &
Stimegi 2012b). According to the Kruskal-Wallis
test on the measured values, the samples must
derive from the same habitat (P=0.35387,
P=0.225343 without recent samples).
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Concentrations of zinc

in Unio crassus shells

yielded similar results to those of the sites listed
above. However, the standard deviation is very high
here. It may also indicate that the individuals derive
from a habitat where pH conditions are very diverse
(Gulyas & Siimegi 2012b). Kruskal-Wallis test
shows a significant difference between the samples
(P=0.000605231;  without  recent  samples
P=0.00323383), so the collection may have targeted
different habitats. Concentrations of zinc in Unio
crassus shells yielded similar results to those of the
other sites listed above. However, the standard
deviation is very high here. It may also indicate that
the individuals derive from a habitat where pH
conditions are very diverse (Gulyas & Silimegi
2012b). Kruskal-Wallis test shows a significant
difference between the samples (P=0.000605231;
without recent samples P=0.00323383), so the
collection may have targeted different habitats.



Archeometriai Mithely 2019/XV1/3.

171

300 =—
Axis 1: Stream velocity
Axis 2: Substrate type
BMT 1107 0. 23/3
b .
BMT 1107 0. 10 BMT 1107 0. 09
[ ]
- BMT 1107 0. 27/2 T .
200 J . BMT 1107 0. 29 BMT 1107 0. 03 BMT 17 0-23
L ]
J ® BMT 1107 0. 27/1
o BMT 1107 0. 31
2 °
: BMT 1107 0. 02 ® .
100 — BMT 1107 o. 16
BMT 1107 0. 27/3
0 = °

| ' |
0 100

200 300

Axis 1

Fig. 2.: Results of the correspondence analysis (Nagy 2018)

2. abra: A korrespondencia analizis eredménye

Table 2.: Mn and Zn concentration in mussels (U.c.: Unio crassus, U.t.: Unio tumidus, U.p. Unio pictorum)

(after Nagy 2018, edited)

2. tablazat: Kagylok Mn és Zn koncentracioi (U.c.: Unio crassus, U.t.: Unio tumidus, U.p. Unio pictorum)

; ispoki Nagykori-
Sample 27 . Ecsegfalva 23B Tiszaplispoki Gyiimalcsos
Baba et al. | Ravera et al > . yu
Na i . Gulyas  2011: | Gulyas 2011:
gy 2002: p. 44 2003: p. 65 57.53 Gulyas 2011:
2018: p. 51 p. >2- p. 60-61 ’
. p. 69-70
U.c.: 2144 ppm | U. t.: 226 ppm; Uc.:
Mn U.p.: 220 ppm | U.c.: 216 ppm U.c.: 110-320 ppm 15'7"370
U.t.:236.6 ppm | U.p.: 166 ppm -> /U ppm
U.c.: 18.6 ppm | U.t.: 11.17 ppm; Uc.:
Zn Up.: 9ppm | Ucc.: 17-21 ppm | U.c.: 12-13 ppm 15' '3'5
U.t: 172 ppm | U.p.: 26.25 ppm -3> ppm

In the case of Unio tumidus, the manganese content
is slightly higher than that of Unio crassus. This
may indicate a lower oxygen supply and a stable
environment. These values are similar to measured
data from Hungary and Europe. According to the
Kruskal-Wallis  test (P=0.196703; P=0.45198
considering the recent samples) there is no
significant difference, so they come from the same
habitat.
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The standard deviation of the measured zinc
content is very high indicating large-scale changes
of the pH of the habitat. According to the Kruskal-
Wallis test (P=0.0152741; without recent samples
P= 0.020134), the collection of individuals could
have happened from different habitats. The values
are similar to the data from other sites in Hungary
and Europe.
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Fig. 3.: Scorched mussel shells (Nagy 2018,
edited)

3. abra: Megperzsel6dott kagylohéjak

The low manganese content of the Viviparus
acerosus shells from Sample 2 (average 56.3 ppm)
indicates good oxygen supply and rapid water
movement. Recent specimens yielded higher values
(average 80.4 ppm), i.e. the two environments were
different based on the manganese content, which is
also supported by the Kruskal-Wallis test (P=
0.000155268). The amount of zinc in the
archaeological specimens ranges on a wide scale
(17-29 ppm), which may refer to the large-scale
changes of pH. According to the results of the
Kruskal-Wallis test, (P=0.272493) the samples
must derive from similar habitats.

Some of the shells were ash-brown displaying signs
of burning (Fig. 3.) (samples 6 and 24). This may
imply roasting before consumption. Alternatively,
mussel meat could have been used as fodder too
(Fikoh 2007, Stimegi et al. 2011).

Conclusion

Based on our findings it is possible to distinguish a
period characterized by a higher water velocity,
high freshwater supply when mollusks were
collected from the drainage channels (Fig. 4.).

After this period of intensified flooding more stable
conditions emerged when the collection occurred in
larger puddles and small ponds (Nagy 2018).

Studies at sites of similar age (Gulyas 2011; Gulyas
& Siimegi 2012b) show a similar picture. Flooding
and tranquil periods also changed around the Tisza
settlements. The area of Bataszék-Mérndki Telep
was abandoned during the late 6™ millennium BC.
The following settlement of the LBK-Culture
(Linearbandkeramik or Linear Pottery Culture) is
recorded after a ca. 160-310-year gap (Banffy et al.
2016).

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

172

Fig. 4.: The environs of the excavation site
(triangle) during floods (A) and after floods (B)
(after Nagy 2018, edited)

4. abra: A feltaras (haromszog) kornyéke arvizek
idején (A) és az arvizek levonolasa utan (B)

Based on our findings, a more versatile use of the
floodplain characterized by dominantly moving-
water conditions may signal increased flooding
preceding the time of site abandonment.
Nevertheless, more data is needed to justify this
assumption.
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