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Abstract

Complex archeozoological, environmental historical and geoarchaeological results are presented from
archeological sites of Rakoczifalva—Bagi-fold and Rakoczifalva—Rokkant-f6ld in Jasz-Nagykun-Szolnok County.
In this area several hectares of archeological excavations uncovered masses of Gepida settlement features
around two oxbow lakes. According to geoarcheological and environmental historical analyses a model for local
settling and lifestyle strategies of the Gepid communities can be reconstructed. Based on the results of the digital
relief model, maps, historical maps and analysis of geoarchaeological drillings, the Bagi-foldek are located on a
deeper and younger alluvial surface with good water supply and are connected to the development of the Tisza
River, while the Rokkant-foldek are located on an older residual surface and are rising above the alluvium of the
Tisza River. The Gepid communities settled on a point bar system located on the high-floodplain and low
floodplain in a semi-circular, semi-peninsula-like protected area. These surfaces provided different farming
possibilities for the Gepid communities of the Migration Period: the utilization of the gallery forest, gatherings
in the area of the forests and floodplain, fishing and hunting, extensive animal husbandry on the higher, drier
areas and plant cultivation around the settlements and houses. According to our data, the inhabitants of the
excavated Gepid settlement fully utilized the Tisza valley environment for food production on an organic (non-
industrial) level (Solymos, 1995), or in the Anthropocene I. horizon (e.g. Crutzen & Stoermer 2000, Steffen et al.
2011) during the Migration Period in the 6" century. The environment occupied by the Gepid community, the
floodplain islands and residual surfaces in the Tisza Valley was inhabited from the early Neolithic. The
exploitation of their environment, from settlement strategy to gathering, has a similar system as in the case of the
Gepid settlement we have described. Our publication is a precursor to a comprehensive work with
archaeologists, so we did not aim to analyze the individual cultures in detail from the perspective of
environmental history and archaeology. We plan to do that together with the archaeologists who carry out the
archaeological excavations. As a result, our article deals specifically with the settlement, geoarchaeological,
bioarchaeological, and above all, archaeozoological analysis of the Gepid communities.

Kivonat

Jasz-Nagykun-Szolnok megyei Rakoczifalva—Bagi-foldeken és Rakoczifalva—Rokkant-foldeken végzett tobb
hektarra is kiterjedi régészeti dsatdasok sordn feltart, két holtag koriil talalhato gepida leletekhez kapcsolodo
komplex archeozooldgiai, régészeti geologiai és kornyezettorténeti vizsgalatok eredményeit mutatjuk be
publikacionkban. A rakoczifalvi gepida lelGhelyek geoarcheologiai és kornyezettorténeti elemzése nyoman egy
modell, a térképek és a torténelmi térképek, a foldtani furasok geoarcheologiai vizsgalati eredményei alapjan a
Bagi-foldek egy jo vizellatasu, mélyebb és fiatalabb, a Tisza folyo fejlédéséhez kapcsolodo alluvidlis felszinen
helyezkedik el, mig a Rokkant-foldek az alluvium féolé emelkedd idésebb maradvanyfelszinen. A vizsgalt teriileten
megtelepedo gepida kozosségek igy a magas drtéren és az alacsony artéren talalhato, félkorivben,
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félszigetszertien drterekkel védett dvzatony sorozaton telepedtek meg. Ezek a felszinek eltérd gazdalkodasi
lehetbséget nyujtottak a népvandorlas kori gepida kézdsségek szamara és a galéria erdé hasznositasatol, erdei
és artéri gyijtégetéstol, halaszattol — vaddszattol a magasabb szarazabb térszineken kialakitott kiilteljes —
legeltetd allattartasig és a megtelepedési pontok, hazak koriil kialakitott névénytermesztésig. Adataink alapjan a
feltart gepida telepiilés lakoi teljes mértékben hasznositotta organikus (nem gépesitett [nem indusztrialis],
kemikalidkat nem hasznalo) gazdalkodas szintién (Solymos, 1995), mas néven Anthropocén elsé szintjében
(peldaul Crutzen & Stoermer, 2000; Steffen et al. 2011), Tisza- vélgyi kornyezetiiket a népvandorlas koraban, a
6. szazadi élelmiszer termelésiik soran. Maga a gepida kozdsség altal megszallt kornyezet, a Tisza-vélgyében
megtalalhato artéri szigetek, jégkori maradvanyfelszinek gyakorlatilag a kora-neolitikumtol kezdédoen lakottak
voltak és szitkebb, tagabb kornyezetiik kihaszndlasa, a megtelepedési stratégiatol a gyijtogetésig hasonlo
rendszert mutat, mint az dltalunk taglalt gepida telepiilés esetében, viszont az improduktiv gazdalkodads
(vadaszat, halaszat, gyiijtogetés), illetve a produktiv gazdalkodas (foldmiivelés, dllattenyésztés) aranya valtozott
az egyes kozdsségek esetében. Publikdcionk egy datfogo, régészekkel kézds munka eldfutaranak tekinthetd, ezért
nem volt célunk az egyes kulturdk részletes elemzése kérnyezettorténeti és régészeti szempontbol, mivel ezt a
régeszeti feltarasokat végrehajto régészekkel kdzésen tervezziik megtenni. Ennek nyoman cikkiink kifejezetten a
gepida kézdsségek megtelepedésével, geoarcheologiai, bioarcheologiai, mindenek elott archeozoologiai
elemzésevel foglalkozik.
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Fig. 1.: The location of the study site in Hungary and in Google Maps (scale of original maps: 1:500,000 and
1:10,000, respectively)

1. abra: A vizsgalt teriilet elhelyezkedése Magyarorszagon és a Google Maps szerint (térképek eredeti
méretaranya: 1:500 000 és 1:10 000)

Introduction analysis of the Gepid sites in Rakdczifalva can also

) provide a model for the settling strategy and
We present the results of the archaeozoological, lifestyle of the Gepid communities. The purpose of
environmental historical and geoarchaeological our work is to present how geoarchaeological and
analysis of  Rakoczifalva-Bagi-fold  and environmental historical factors impacted local
Rékoéczifalva—Rokkant-f6ld (Fig. 1.) archeological settling and lifestyles in the Gepid communities
sites in Jasz-Nagykun-Szolnok County. They were (Kovécs et al. 2007, 2008, Kovacs and Vaczi 2007,
discovered in the course of several hectares of Masek 2012, 2014) during the Migration Period. In
archaeological excavations related to the Migration addition, to demonstrate the relationship of the
Period, especially the Hun era. A significant Gepid communities and their environment in the
number of Gepid sites and finds were found in both Rakéczifalva site compared to other Gepid
the investigated area and the wider area of the site, settlements in the Great Hungarian Plain (B. Téth
in the middle reach of the Tisza valley. So the 1999, 2006). The composition of the domestic
geoarchaeological and environmental historical animal assemblage suggest the area was surrounded
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by extensive grazing fields, including saline pastures
favorable to sheep, but the area of wet meadows and
meadows was also outstanding indicated by the high
ratio of cattle and horse bones in the 6" century,
during the Gepid settlement. Poultry provided a
significant source of meat and eggs.

The study site

Natural conditions of the area

In terms of the borders of the Rékoczifalva - Bagi-
foldek and Rokkant-foldek sites, it can be said that it
is protected from the north, south and west, as it is
bordered by the Tisza River and the deeper Tisza
alluvium (Figs. 1-5.). It is open only from the eastern
direction, because the area is connected eastward to
the high river bank of the Tisza River and it extends
as a peninsula into the deeper Tisza floodplain. The
study site belongs to the Great Hungarian Plain,
including the Middle Tisza region, the Nagykunsag
little region group and the Szolnok-Turi alluvial
plain, Szolnok-Alluvial Plain little regions. It lies in
the western part of the Szolnok-Turi alluvial plain.
The relative relief value of the little region is low,
2m/km?. The slightly wavy plain in the study site and
the floodplain at the edge of the Tisza River can be
classified as orographic relief type (Marosi &
Somogyi 1990). Examining a 1:10,000 scale map,
the deepest point of the area is 79.2 m and the
highest is 90 m. Despite the low relative relief value
of the Szolnok-Turi alluvial plain, there is a
difference of more than 10 m above sea level
difference within a short distance in the study area.
This value is extremely high in the Great Hungarian
Plain, especially if we consider the general nature of
the little region.
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Fig. 2.: The morphological conditions and the vegetation
of the study site in the First Austrian Military Survey
(1782). Scale of original map: 1:28,800.

2. abra: A vizsgalt teriilet morfoldgiai viszonyai és
névényzete az elsé osztrak katonai térképen (1782).
Eredeti méretarany: 1:28 800.
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Fig. 3.: The morphological conditions and vegetation of
the study site in the Second Austrian Military Survey
(1869). Scale of original map: 1:28,800.

3. dbra: A vizsgalt teriilet morfologiai viszonyai és
novényzete a masodik osztrak katonai térképen (1869).
Eredeti méretarany: 1:28 800.
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Fig. 4.: The morphological conditions and the vegetation
of the study site in the Third Austrian Military Survey
(1875). Scale of original map: 1: 6,250.

4. abra: A vizsgalt teriilet morfologiai viszonyai ¢és
novényzete a harmadik osztrak katonai térképen (1875).
Eredeti méretarany: 1:6250.
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Fig. 5.: The morphological conditions and the vegetation
of the study site in the Hungarian Military Survey (1943).
Scale of original map: 1:5,000.

5. abra: A vizsgalt terillet morfologiai viszonyai és
névényzete a magyar katonai térképen (1943). Eredeti
méretarany: 1:5000.

The above-mentioned little regions have a
moderately warm-dry climate, close to the warm-
dry climate. The annual sunshine duration is
between 1970 and 2010 hours. The average annual
temperature is 10.9 °C, the mean temperature of the
vegetation period is 17.3-17.4 °C. Today the frost-
free period begins on 7-8" April, the first autumn
frosts are expected around 20™ October. So the
frost-free period is 196 days long. Annual
precipitation is 510-540 mm, the growing period’s
precipitation is 300 mm. The aridity index is 1.3-
1.38. The area is a dry, heavily anhydrous area.
Precipitation is 150 mm less than the local value of
the potential evaporation (Marosi & Somogyi
1990). Based on the data of the Szolnok
meteorological station and the Walter-Lieth
diagram (Walter & Lieth, 1960; Fig. 5.), the area
belongs to the driest areas of the Great Hungarian
Plain. On the basis of the average annual rainfall of
500 mm and the distribution of rainfall (Fig. 6.),
there is a significant risk of drought in the second
half of summer and in autumn. This occurs
especially when  continental and/or  sub-
Mediterranean climate effects develop resulting
maximum monthly temperature conditions (Fig. 6.)
in the examined area. In this case evaporation
exceeds rainfall at the end of summer and early
autumn and periodic steppe climatic conditions
develop.

Based on the bioclimatic analysis of the Carpathian
Basin (Szelepcsényi et al. 2014, 2018), the study
site belongs to the central part of the Pannonian
forest steppe zone (Fig. 7.). At the same time, the
little regions belong to the Tiszantil flora region
located on the left bank of the Tisza River. Potential
forest associations are willow-poplar-alder gallery
forest, oak-ash-elm gallery forest, alkaline oak
forest and loess-mantled terrain (Aceri tatarico-
Quercetum) in the floodplain (Marosi & Somogyi
1990).
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Fig. 6.: Walter-Lieth diagram based on the data from the
meteorological station in Szolnok

1 = monthly average temperature values, 2 = monthly
average precipitation values, 3 = dashed circle, drought
period, red circle = monthly maximum temperature
values

6. abra: A vizsgalt teriilet Walter-Lieth diagramja a
szolnoki meteorologiai allomas adatai alapjan

1 = havi atlagos hdmérsékleti értékek, 2 = havi atlagos
csapadék bevételi értékek, 3 = szaggatott kor, aszaly-
veszélyes iddszak, vords korok = havi maximalis
hémérsékleti értékek

Vegetation development and its change will be
analyzed later, as we have a pollen core from the
area that was revealed by the Department of
Geology and Paleontology of the University of
Szeged. Based on the recent plant associations the
examined area is a cultivated steppe: pastures with
weeds, poplar and black locust plantations, in
deeper areas swamp vegetation mixed with weeds
or with saline plants occur.

On the basis of the cores of the Department of
Geology and Paleontology, University of Szeged
two types of recent soils can be distinguished in the
area. One of them is the chernozem (black earth)
soil that can be found on natural elevations, the
other is the alkaline meadow soils (Fig. 8.) which
have a significant water effect.

The results of the Kreybig soil mapping (1933) and
pedological mapping (Fig.8.) were used to
characterize the soils of the examined area (Kreybig
1937). In this historical map alluvial meadow,
chernozem, alkaline and sandy soil types were
identified in the study site, but in a different spatial
extension compared to our results.
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Fig. 7.: The position of the analyzed region within Holdridge’s modified bioclimatic system (after Szelepcsényi

et al. 2014, 2015, 2018)

7. abra: A vizsgalt teriilet elhelyezkedése a Holdridge féle modositott bioklimatikus rendszer(i térképen
(Szelepcsényi et al. 2014, 2015, 2018 nyoman)
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Fig. 8.: Pedological map by Lajos Kreybig (1937)
showing the study site (indicated as Fels6 and Also
Varsany-puszta in the map) — brown color
chernozem soil, blue color = hydromorphic soil,
purple color = alkaline soil, yellow color = sand
soil. Scale of original map: 1:25,000.

8. abra: Kreybig Lajos (1937) talajtani térképe a
vizsgalati teriiletrdl (a térképen Felsd és Also
Varsany - pusztaként jeldlve) — barna szin
mez6ségi talaj, kék szin = hidromorf talaj, lila szin
szikes talaj, sarga szin = homoktalaj. Eredeti
méretarany: 1:25 000.
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Geology and evolution of the area

Since only Quaternary formations could be detected
on the surface of the examined area (Figs. 9-10.),
the geological development history of the area is
presented by discussing Quaternary events. The
bedrock of these Quaternary formations is Tertiary
sediments lying more hundred meters deep from the
surface. Among these the most significant layer is
the Torteli Formation (Juhéasz 1992) that developed
at the end of the Tertiary, in the last phase of the
Pannonian filling up. On the Torteli Formation the
Zagyva Formation developed (Juhdsz & Magyar
1992; Juhasz 1992). Thin-layered clay, aleurite and
sandstone layers accumulated indicating a delta
background, presenting marshy and floodplain
environment. Its upper level evolved in an alluvial
plain, in a fluviolacustrine environment. After the
fluviolacustrine state the water network of the Great
Hungarian Plain changed and was significantly
different from the current water network: the Tisza
River flowed more toward the east than nowadays.
The Danube River met the Tisza at the height of
Csongrad (Stimeghy 1944, 1953; Mihaltz 1953;
Molnar 1965). According to the latest data (Timar
et al. 2005) the Tisza valley was formed about
20,000 years ago. The Tisza River, which until then
followed the valley of the Kords and Berettyo
Creeks, bypassed the Nyirség from the north and
took its current direction (Siimeghy 1944). Thus, in
the Tisza region, the Tisza River became significant
regarding morphology and sedimentology from the
Upper Wiirmian (MIS2, Siimegi et al. 2018). Due
to tectonic movements sediments (of Tisza origin)
of different age in different altitudes can be found
in the area (Roénai 1972, 1985; Timar et al. 2005).
So it is not surprising that the surface is covered by
upper  Pleistocene-Holocene  sediments  in
Rékoéczifalva - Bagi-foldek and Rokkant-foldek
sites and older Pleistocene layers and the Pliocene
bedrock sediments (clay, sand) are only known
from drilling (Rénai 1972, 1985).

The most widespread upper Pleistocene sediment on
the surface is loess; the type of loess that is
connected to rivers and floodplains, i.e. a Pleistocene
floodplain sediment (Stimegi 2005; Siimegi et al.
2015), formerly known as loess like Pleistocene
alluvial sediment or better known infusion loess
(alluvial loess). Infusion loess differs from typical
loess in its porosity, carbonate and clay content and
biofacies (Horusitzky 1898, 1899, 1903, 1905, 1909,
1911; Pécsi 1993; Siimegi et al. 2015).

In the Middle Tisza region there was also sand
movement, which can be observed today north of
the examined area in Szolnok-Szandaszdl6s. The
sandy area of Tiszafoldvar at the southern part of
the Szolnok-Turi alluvial plain is the continuation
of the sandy area of the Danube-Tisza Interfluve
(Halavats 1895; Mihaltz 1953; Molnar 1965; Rénai
1972, 1985).
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Fig. 9.: Geological structure of the study site (based on
the 1:100.000 scale geological map of the Hungarian
National Geological Institute, 1969)

lep4 = acolian loess, terminal phase of Pleistocene, lhep4
= aeolian loessy sand, terminal phase of Pleistocene,
ilhp4 = infusion loess, terminal phase of Pleistocene, 1fh2
= fluvial fine silt from second phase of the Holocene,
hth2 = fluvial sand from second phase of the Holocene,
sixhl = alluvial silty rich sand sediment from Early
Holocene, numbers = core points

9. abra: A vizsgilt teriilet foldtani felépitése (MAFI
100.000 foldtani térképe nyoman, 1969)

lep4 = eolikus 16sz, pleisztocén végi, lhep4 = eolikus
16sz6s homok, pleisztocén végi, ilhp4 = Pleisztocén végi
infuzios 16sz, 1th2 = holocén masodik felében lerakodott
fluvialis finom kdzetliszt hth2 = holocén masodik felében
lerakodott fluvialis homok, sixhl = kora holocénben
lerakodott alluvialis  koézetlisztes homok, szamok =
faraspontok

The results of the geological mapping were
compared with the results of the geological map of
Jozsef Stimeghy and Andras Roénai. The 1:200.000
scale geological map of the Tiszantul (1941) by
Stimeghy and the complex maps of the Great
Hungarian Plain (Fig.9.), the 1:100.000 scale
Szolnok map sheet made by Andras Ronai. In the
Siimeghy’s map ‘old-Holocene’ and ‘new-
Holocene’ alluvial soil surrounded the island-like
‘upper Pleistocene lowland loess’ formation. The
expansion and position of the loess formation in the
Great Hungarian Plain is very similar to that of the
alkaline soil ‘island’ surrounded by alluvial soil in
the map by Kreybig (1937).

The results of the mapping of the Great Hungarian
Plain led by Andras Roénai are similar, although it
showed a more inaccurate result in the examined
area (Ronai 1969, 1972, 1985). Their cross-section
of several drillings is slightly south of our study
area (Fig. 10.); two drillings were conducted in the
study site (Fig.10.). Based on their map, an
infusion loess covered (floodplain sediment)
surface was explored in the area, and the residual
surface was surrounded by deeper Pleistocene and
Holocene channels and beds filled with fine grained
sediments and still developing alluvial plains
(Figs. 9-10.).
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Fig. 10.: Geological cross section of the study site (based
on the 1:100.000 scale geological map of the Hungarian
National Geological Institute, 1969)

1th2= fluvial sand from second phase of the Holocene,
Ithl = fluvial sand from Early Holocene, hthl = Early
Holocene fluvial silty sand, hfp4 = fluvial sand from
terminal phase of Pleistocene lep4 = aeolian loess,
terminal phase of Pleistocene, lhep4 = aeolian loessy
sand, terminal phase of Pleistocene, ilhp4 = infusion
loess, terminal phase of Pleistocene, 1fh2 = fluvial fine
silt from second phase of the Holocene, hth2 = fluvial
sand from second phase of the Holocene, sixh1 = alluvial
silty rich sand sediment from Early Holocene, Perje csat.
= Perje canal, Tdoszeg, Rakoczifalva = recent settlement,
Tisza = Tisza oxbow lake

10. abra: A vizsgélt teriilet foldtani keresztszelvénye
(MAFT 100.000 foldtani térképe nyoman, 1969)

1fh2 = kés6-holocén fluvialis homok, 1th1 = kora holocén
kozetlisztes fluvialis homok, hfh1 = kora holocén
fluvialis homok, hfp4 = pleisztocén végi folyovizi
homok, lep4 = eolikus 18sz, pleisztocén végi, lhep4 =
eolikus 16sz6s homok, pleisztocén végi, ilhp4 =
Pleisztocén végi infuzids 10sz, 1th2 = holocén masodik
felében lerakodott fluvialis finom kézetliszt hth2 =
holocén masodik felében lerakodott fluvialis homok,
sixh1 = kora holocénben lerakodott alluvialis kézetlisztes
homok, Perje csat. = Perje csatorna, Toszeg,
Rékoczifalva = telepiilések, Tisza = Tisza meander

The geological surveys before our study pointed to
Pleistocene muddy loess and infusion loess
(floodplain) sediments in the Rakoczifalva — Bagi-
and Rokkant-foldek sites. In the middle of this
sediment Pleistocene loessy sand was found,
according to these maps. In the northern part of the
area semi-circular shaped Holocene aleurite
appeared (Fig.9.). East of this area the residual
surface is covered by Pleistocene muddy loess and
infusion loess. The southern area is not so uniform
in a geological point of view. From east to west the
map indicates loess (aleurite rich sediment), muddy
loess, infusion loess (floodplain sediment), riverine
sand, loessy sand and close to the Tisza River
muddy, infusion loess occurs again.

Methods

Analysis of historical maps of the site

Examination of the maps before and after river
regulations (1847) revealed the following. Although
the study site can be recognized in the maps of
Ptolemy (Fehér 2004), Tabula Peutingeriana from
the end of Antiquity (T6th 2004), Angelino Dulcert
from the medieval period (1339; fras 2013) and in
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the map of Lazar dedk from 1528 (T6rok 1996), the
first maps that can be evaluated from an
environmental historical point of view are the maps
from the 18" century. The first (1782), the second
(1869) and the third (1875) Austrian Military
Survey and the Hungarian military survey maps
(Stegena 1981, Timar et al. 2006) from the Second
World War were used in our study. We also used
the Middle Tisza region map (Sugar 1989) of
Lietzner-Sandor (1970) by Jénos Lietzner
Kereszteld, the county engineer of Heves-Kiilsd
Szolnok. By analyzing historical maps, we tried to
reveal the development of the area and the effect of
human impact.

Exogenous geological analysis

An EOV (Unified National Projection System:
Volgyesi 1997) map with a scale of 1:10,000 is
available from the area. Using this map we have
calibrated the measurement points using ArcView
3.2 software. After that we created the digital relief
model of the area (1:10,000 EOV map) using
ArcGis software. The digital relief model was used
for the geomorphological analysis of the study site.
In addition, we used the aerial photographs
prepared by the Archaeological Institute of the
E6tvos Lorand University to map the local surface
of the area. The purpose of the exogenous
geological-morphological ~ analysis  was  to
reconstruct the environment of the site as accurately
as possible.

Geoarcheological analysis

During geoarcheological analysis 300 shallow (3-5
m deep) cores were taken at 5 cm intervals by a
spiral drilling machine (Stimegi 2001, 2002, 2013)
in Rakoczifalva—Bivaly-to, Bagi-foldek and
Rokkant-foldek sites. Boreholes were created along
geological sections parallel to each other in such a
way that all exogenous geological-geological-
pedological units were explored. We used the
international nomenclature of Troels-Smith (Troels-
Smith 1955) during sediment description.

Undisturbed samples were taken by a Russian corer
(Belokopytov & Beresnevich 1955) by overlapping
technique (Siimegi 2001, 2002, 2013) in a filled up
point bar channel at the boundary of the Rokkant-
foldek and Bagi-foldek sites. Samples were cut
lengthwise and stored in the usual manner at 4°C
(Stimegi 2001, 2002, 2013). Evaluations of size
distributions, organic material, carbonate content
(loss on ignition, LOI) and pollen analyses were
carried out. In describing the colors of the sediment
the Munsell soil color charts were used (Munsell
Colour Company 1954). Sedimentological analysis
was carried out using an Easy Laser Particle Sizer
2.0. laser particle sizer (42 grain fractions) after
proper sample preparation (Stimegi et al. 2015).
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During magnetic susceptibility analysis the
magnetizable element content of the sediment is
measured. For this purpose air-dried and powdered
samples are prepared to measure the loss of mass.
Bartington MS2 Magnetic Susceptibility Meter was
used at 2.7 MHz (Stimegi et al. 2015) that is
suitable for laboratory and field analysis as well.
Three measurements were done for each sample
and values were averaged.

Dean’s method (1974) was wused for the
determination of carbonate and organic material
content. Sedimentological and LOI analyses were
carried out and interpreted at 4 cm intervals. We
presented the sedimentological data and succession,
and the cross section of geoarcheological data using
the Psimpoll software by Keith David Bennett
(1992, 2005).

Pollen analyses

Pollen analytical analysis was carried out on the
undisturbed samples of the core taken from the
point bar channel. The retrieved cores were also
subsampled at 1-2-4 cm intervals for pollen
analysis. A volumetric sampler was used to obtain
2cm’ samples, which were then processed for
pollen (Berglund & Ralska-Jasiewiczowa 1986).
Lycopodium spore tablets of known volume were
added to each sample to determine pollen
concentrations. A known quantity of exotic pollen
was added to each sample in order to determine the
concentration of identified pollen grains (Stockmarr
1971). A minimum count of 500 grains per sample
(excluding exotics) was made in order to ensure a
statistically significant sample size (Iversen &
Fegri 1964; Faegri & Iversen 1989; Punt 1976-
1995; Moore et al. 1991). The pollen types were
identified and modified according to Moore et al.
(1991), Beug (2004) and Punt et al. (2007),
Kozédkova & Pokorny (2007), supplemented by
examination of photographs in Reille (1992,1995,
1998) and of reference material held in the
Hungarian  Geological  Institute, = Budapest.
Percentages of terrestrial pollen taxa, excluding
Cyperaceae, were calculated using the sum of all
those taxa. Percentages of Cyperaceae, aquatic and
pteridophyte spores were calculated relative to the
main sum plus the relevant sum for each taxon or
taxon group. Calculations, numerical analyses and
graphing of pollen diagrams were performed using
the Psimpoll 4.26 software package (Bennett 2005).
Local pollen assemblage zones (LPAZs) were
defined using optimal splitting of the information
content (Birks and Gordon, 1985), zonation being
performed using the 20 terrestrial pollen taxa that
reached at least 5% in at least one sample.
Paleovegetation was reconstructed using the works
of Sugita (1994), Soepboer et al. (2007), Jacobson
& Bradshaw (1981), Prentice (1985) and Magyari
et al. (2010).
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Pollen extraction was carried out in the former
laboratory of the Hungarian Geological Institute.
We express our gratitude to the geologist Tibor
Csernyi for having organized the pollen extraction.

Macrobotanical analysis

The archeobotanical material (anthracological) was
obtained from the samples collected by 4 to 10 cm,
flotated from uniformly 1 dm® (cc. 2.7 kg ) of
samples. The quantity of the samples is in
accordance with the German standards (Jacomet &
Kreuz 1992). In obtaining and processing the
samples we followed the guidelines of Ferenc
Gyulai (2001) regarding the sampling and flotation
process. In flotating the samples the dual flotating
method and 0.5 mm and 0.25 mm sieves were used
(Nafradi & Siimegi 2013).

Charcoal material was analyzed using a Zeiss
Jenapol optical microscope at 10, 20, 50 and 100x
magnification (Nafradi & Siimegi 2015). Wood
identification was carried using the reference book
of Greguss (1945, 1972) and Schweingruber (1990)
and the web based identification work of Schoch et
al. (2004).

Archeozoological analysis

Over 6000 pieces of animal remains were collected
from ten archeological cultures in the study sites,
spanning from the middle Neolithic (Alféld LBK)
to the medieval Period of the Arpad Dynasty (10th—
13™ century AD). So the area was often inhabited
for thousands of years. In addition, there were also
features from Copper Age (Tiszapolgar culture,
Bodrogkeresztar culture), Bronze Age (Tumulus
culture, Gava culture), Celtic, Sarmatian and Avar
finds with varying numbers of vertebrate remains.
Most of the finds are well preserved, only some of
the prehistoric bones were in poor condition, often
heavily laced, which made the determination
difficult. Altogether 979 pieces were found in
Gepid archeological features that were in excellent
condition. Identification was carried out using the
reference books of Sisson (2014) and Schmid
(1972), and the work of von den Driesch (1976)
was followed in taking bone measurements. The
archeozoological compositon view was
reconstructed using the works of Bartosiewicz
(2006, 2017), Bartosiewicz & Choyke (2002) and
Bartosiewicz & Bonsall (2004).

Results

Historical maps

The analysis of historical maps (Figs. 2-5.) clearly
shows the transformations of landscape utilization
in the study sites before and after river regulation
processes (1847). Although in the first Austrian
Military Survey (Fig. 2.) the nomenclature is still
very poor and the morphological survey was not



Archeometriai Mithely 2019/XV1/3.

entirely accurate, in addition, the mapping of the
Tisza coast was rough, it was obvious that in the
coastal area of Tisza River (in the Bagi-foldek site,
according to the archeologists) there were only
gallery forests suitable for floodplain farming and
marshy, boggy areas. It was also clearly visible in
the first Austrian Military Survey (1782; Fig. 2.)
that in the Rokkant-foldek (as it is called by
archeologists) in the area called Varsany Puszta (in
the later survey Alsdé Varsany (Fig.3.) and Also
Varsany puszta - Fig. 4.) there are two periodic
creeks between the Bivaly Lake and the Tisza
Valley. The first Austrian Military Survey map
does not indicate the name of the Bivaly Lake; only
a temporary, swampy area is marked. An
abandoned, over-developed, unregulated curve of
Tisza River can be reconstructed from its drawing
(Fig. 2.).

In other parts of the area scattered gardens, arable
lands, grazing fields representing extensive animal
husbandry are indicated in the first Austrian
Military Survey (Fig.2.). In addition, several
mounds that help the identification of locations are
shown in the study area (Fig. 2.).

The second Austrian military survey (1869) is very
important in an exogenous geological and
morphological point of view (Fig. 3.). Bivaly Lake
has been shown in this map, which clearly shows
that it is an earlier over-developed curve of the
Tisza River, which was connected to the regulated
Tisza River through water outlet (canal) only
periodically, during floods (Fig. 3.). From this area
of the Bivaly Lake (Felsé (Upper) Varsany puszta),
through Alsé (Lower) Varsany puszta, four deeper,
canal-like formations led to the actively developing
valley of the Tisza (called Bagi-foldek in our
work). There was a lake in the area of Bagi-foldek,
according to the map Lake Fenék, which was
connected to the active Tisza River through the
water outlet of Szolnok. Based on the map, the
Bagi-foldek were a suitable area for fishing,
gathering, waterfront farming (gathering of gallery
forest crops, sedge, reed, construction and wood
utilization for energy) before river regulations. On
the basis of exogenous geological characters the
Bagi-foldek were an point bar series of the
unregulated Tisza River (Fig. 3.).

At the same time, in the second Austrian Military
Survey map, Rokkant-foldek (Also (Lower)
Varsany) is an older (probably Pleistocene) residual
surface, a point bar series rising a few meters above
the alluvium of Tisza River and it did not affect the
development of the Tisza alluvium at the end of the
Pleistocene and during the Holocene, rather it
seems to be a terrace level (Fig.3.). The second
Austrian Military Survey (1869) clearly showed the
traces of groundwater regulation, the groundwater
drainage ditches and the artificial barrier system
along the active riverbed of the Tisza River
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(Fig. 3.). At the same time, settlements and the
associated gardens and arable lands are extensive,
while grazing fields and pasture lands can be
observed in smaller regions further from the
settlements and are more clearly defined than in the
first Austrian Military Survey (Fig. 3.).

Based on the map prepared by the second Austrian
Military Survey (1869), it is clear that north from
the Bagi-foldek, on the alluvium of the Tisza River
called Varsany puszta, there is a large abandoned
Tisza River channel, the Bivaly Lake, which has
been transformed into an oxbow. At the same time,
south from the Bagi-foldek the point bar series in
the riverbed of the Tisza River (that is younger than
the Bivaly Lake) is called Fenék Lake (Fig. 3.). In
the Bagi-foldek (Also-Varsany) in the second
Austrian Military Survey) that is emerging from the
Tisza alluvium there are more channel like hollows
(Fig. 3.), older point bar channels a few hundred
meters apart from each other. Bagi-foldek are
located in a peninsula-like form in the Tisza
alluvium. Its eastern part has already been utilized
as a plough land, but the surface above the point bar
channels has been utilized as pasture land (Fig. 3.).

The third Austrian military survey (1875) shows the
impact of river regulation, the drainage channels,
the formation of a barrier system along the Tisza
River, the development of the floodplain area
between the dams and the development of
settlements. In addition, the geographical names
and the exogenous geological units that were
already noticed and described in the second
Austrian Military Survey (Fig. 4.) can be observed.

In the Hungarian military survey (1943) a dam-
system is shown that protected settlements, roads.
The extension of arable land and garden cultures
can be observed in the landscape transformed by
the agricultural system resulting from river
regulation and groundwater drainage (Fig. 5.). The
nomenclature of the Hungarian military survey was
used by geologists of the Hungarian Royal
Geological Institute, later the Hungarian Geological
Institute during the geological and pedological
mapping of the Great Hungarian Plain (Figs. 8-10.).

In the Lietzner-Sandor’s map of 1790 the recording
of the Middle Tisza region was completed (Sugar
1989). In this map the emerged location of the point
bar structure of the Rokkant-foldek and the deeper
location of the Bagi-foldek associated with the
Tisza alluvium can be clearly seen.

In addition to the analysis of historical maps, we
prepared the digital elevation model (Fig. 12.) of
the area to understand the exogenous geological
situation and morphological conditions. The
1:10,000 scale digital elevation model clearly
demonstrates the existence of a point bar series in a
deeper position that is related to the unregulated
Tisza riverbed and developed in the curve of the
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Tisza River over a few centuries. To the
northeastern direction in an elevated position
(residual surface or terrace level) a series of an
older point bar can be found (Fig. 12.).

Based on the digital elevation model, the Bagi-
foldek site is located in the deeper and younger
alluvium of the Tisza River characterized by good
water supply while the Rokkant-foldek site in an
older residual surface rising above the alluvium. In
this older point bar series only periodic flood water
flew through the point bar channels from the
direction of the Bivaly Lake towards the Tisza
alluvium (Fig. 12.). So Gepid communities settled
in the point bar series of the high and low
floodplain. These surfaces provided different
farming possibilities for the Gepid communities of
the Migration Period: the utilization of the gallery
forest, gatherings in the area of the forests and
floodplain, fishing and hunting, extensive animal
husbandry on the higher, drier areas and plant
cultivation around the settlements and houses.

As our goal was to reconstruct the environmental
history of the Gepid settlement as complex as
possible, we conducted geoarcheological drillings
(Fig. 12.) along a double geological section that
explored the deeper (Bagi-foldek) and the higher
(Rokkant-foldek) point bar series as well (Fig. 12.).
Based on these drillings, the geological and
pedological conditions of the exogenous geological
and geomorphological units could be mapped and
the environmental, geological and pedological
characters of the Gepid communities could be
specified (Fig. 13.).

After the formation of the geological profile
(Fig. 13-14.) it was confirmed that the point bar
series in the Rokkant-foldek developed at the end of
the Pleistocene. This is proved by the loess-like
sediment layers of the point bar channels excavated
by drillings, the relatively high position, and the
carbonate and coarse aleurite rich sedimentary
environment. The deeper geological position of the
Bagi-foldek is of Tisza alluvium origin, its clay and
organic material rich geological layers support its
Holocene formation and development (Fig. 14.).

The Bagi-foldek got continuous water supply
through the water outlet system of the Tisza, until
to the Tisza River regulation processes and dam
building; so in the Migration Period, at the time of
the settling of the Gepids, there could not be
permanent settlements in this area only in higher
elevations (Rokkant-foldek), in the semi-peninsula-
like Pleistocene point bar series (Figs. 11-14.).
Since the Pleistocene higher, flood-free surface is
semi-circular, peninsula-like (Figs. 12.-13.), the
settling of archaeological cultures, including the
Gepid houses and settlements in the Rokkant-
foldek, follows a camber form (Figs. 15-16.).
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Fig. 11.: Digital elevation model of the study site
11. abra: A vizsgalt teriilet DDM térképe

Fig. 12.: 3D drawning of the study site on the basis of the
digital elevation model

12. abra: A vizsgalt teriilet 3D megkdozelitést DDM
rajza

Fig. 13.: The location of parallel geological sections and
geoarchaeological drilling points in the digital elevation
model of the site

13. abra: A parhuzamosan kialakitott foldtani szelvények
¢és a szelvényeket alkotd geoarcheologiai furdspontok
elhelyezkedése a vizsgalt teriiletrél késziilt DDM
térképen

So, the Gepid communities lived in the boundary of
two different local ecoregions, on a local ecoton
spot (Stimegi, 1995, 1996, 2016; Siimegi et al.
2012) in the edge of a flood-free area that has good
water supply, in a protected, elevated areca
surrounded by living waters (Figs. 11-12., 14.).
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This settling strategy, the closeness of living water,
the high position, the flood-free island-peninsula-
like Pleistocene residual surface for settling, animal
husbandry and plant cultivation in the Great
Hungarian Plain was established since the Early
Neolithic. The first data on this type of land
utilization was published by Tibor Menddl, a
Hungarian social geography researcher in 1928 and
1929, before the recognition and phasing of the
Early Neolithic Koros culture (Mendol 1928, 1929).

Mend6l made a colored contour map of Szarvas and
its surroundings, including the so-called Erpart
within a Neolitic settlement. He recognized that the
Pleistocene loess covered higher, flood-free
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Fig. 14.:

Geological section of the
Bagi-foldek and Rokkant-
foldek in Rékoczifalva and
the layers of the cores
(Troels-Smith, 1955 symbols)

A.S.L.=Above Sea Level, * =
undisturbed core sequence, A
— A’ = geological section
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14. abra:

A rakoczifalvi Bagi-foldek és
Rokkant-foldek teriiletét
atszeld foldtani szelvény a
furasok rétegsorozataival
(Troels-Smith, 1955
szimboélumokkal)

A.S.L. =tengerszint feletti
magassag, * = zavartalan
magflras, A — A’ =
keresztszelvény

b3

Fig. 15.:

The location of archeological
sites in Rakoczifalva and the
Gepidian settlement

15. abra:

A rakoczifalvi régészeti
leléhelyek, koztiik a gepida
megtelepedések
elhelyezkedése a vizsgalt
teriileten

surfaces and ascribed them to the area of Neolithic
settling, farming and livestock breeding.

He also described the periodically flooded
floodplains that were covered by reed, gallery forest
and tussock sedge that could be utilized for hunting
and gathering. This theory has been repeatedly
reinforced during environmental and
geoarchaeological research along the Tisza River and
its adjacent valleys (Nandris 1970, 1972, Kosse
1979, Sherratt 1982, 1983, Cremaschi 1992, Stimegi
2003, 2004, Siimegi & Molnar 2007, Siimegi, 2012,
Stimegi et al. 2012). As a result, the elevated
chernozem soil covered surfaces (cereal cultivation,
gardens) and areas of alluvial soils (floodplain forest
management, grazing, gathering, meadows fields),
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saline soils (sheep grazing), the canal lakes, living
waters (fishing) and water outlet channels (wells)
were located within 5 km, approximately one hour
walk (Site — Catchment Analysis = SCA: Higgs &
Vita-Finzi 1972; Vita-Finzi & Higgs 1970; Bailey &
Davidson 1983) from the Gepid settlements. So, all
food-producing areas were reached by the members
of the Gepid community within an hour walk
(within a 5 km radius). In addition, the semi-
circular, peninsula-like settling in the Tisza
floodplain and alluvium provided significant
protection in the Great Hungarian Plain (Fig. 15.).

Sedimentological analysis

At the 7™ drilling point of the first geological core
section a 3 m deep undisturbed core was taken with
overlapping technique in the Pleistocene point bar
channel. During the drilling, the cores sequences
layers were described by the method of Troels-
Smith (1955). Magnetic susceptibility, particle size
analysis, LOI and water soluble element content
analysis were investigated. The Late Holocene near
surface part that is significant regarding the Gepid
age and Migration Period was sampled at 2 cm
intervals for sedimentological and water soluble
elements content, while the Pleistocene and Early
Holocene bedrock level at 4 cm intervals (Fig. 16.).

In the bedrock between 300 and 240 cm yellowish
grey (Munsell color 10 YR 7/4) slightly cross-
laminated sandy silt, silty sand developed. The
layer gradually transformed towards the surface,
parallel laminated structure appeared, fine sandy
coarse silt, coarse silt fine sand dominated sediment
layer developed. In this level carbonate filled root
structures appeared, called biogalleries. Grain size
indicate coarse grains, although grain size
distribution is variable; the organic material content
is low and the carbonate content is the highest.
Magnetic susceptibility (MS signal) and the
sediment and LOI content indicate minimal changes
in the development of the layer, but the changing
values of water-soluble elements suggest significant
water cover and cyclic drying periods.

The development of laminations occurred at a
maximum thickness of 1 cm, and it is likely that in
this interval we could have reconstructed stronger
cycles of sedimentation and development due to the
sedimentological changes of the sample. The
development of the layer can be linked to the active
evolving stage of the Pleistocene point bar and to
the late phase of the channel filling up. Due to its
emerged position, its high carbonate content and
water-soluble Ca and Mg content, the point bar did
not belong to the sedimentation area of Tisza River
(Molnar 1965). Probably the development of the
point bar was the result of the development of the
catchment area of the Danube River.

Grain size distribution changed between 240 and
160 cm. Sand content decreased in this level of the
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profile and yellowish brown (10 YR 5/6) fine silty
coarse silt, coarse silty fine silt dominated layer
developed. In the near surface part of this level a
significant sand fraction rise occurred that can be
linked to an extraordinary flood period. The
carbonate content increased considerably as well as
organic material content, however this latter less in
the color of the sediment appeared. De the slightly
reddish shade was associated with the increase of
water-soluble iron.

Based on the development of the sediment and
sediment parameters, the point bar could gradually
emerged due to the appearance and incision of the
Tisza River. As a result, the active development of
the point bar was completed and transformed to a
drainage system at the end of the Pleistocene. In
this level of the profile a flood cycle could be
detected on the basis of a significant sand
intercalation according to grain composition
analysis. This level developed at the end of
Pleistocene; however this whole layer was clearly
evolved in a stagnant water environment. The
development, appearance and facies of the sediment
are specific to point bar loess, floodplain sediments
formed at the end of the Pleistocene (Siimegi et al.
2015).

Between 160 and 70 cm (10 YR 4/2) clayey fine silt
accumulated. The organic material content
increased, the carbonate content was steady
indicating major soil formation and weathering at
the early stage of Holocene. At the same time
among water soluble elements Fe content
decreased. This may indicate a deeper groundwater
location and post-movement of elements after water
regulation processes of the 20™ century, and the
cyclic change of groundwater level may be
indicated by the cyclic change of other water-
soluble elements. The development of this sediment
layer can be linked to soil formation and more
favorable weather conditions at the beginning of the
Holocene; in addition, to the leaching of sediments
with significant clay and organic material content.
However, element composition could have change
as a result of groundwater level decrease associated
with modern water regulation as well.

Between 70 cm and the surface a slightly
polyhedron structured, blackish brown (10 YR 3/1),
clay-rich fine silt with significant organic material
content developed and soil formation have started.
This layer may be marshy-eutrophic lake sediment
originally, but its element composition has changed
as a result of soil formation and modern water
regulation. The latter is primarily shown by the
reduction of water soluble Fe content and the less
significant MS signal. Although the layer where
soil formation have started represent hydromorphic
soil formation characters (polyhedron structure), the
significant water-soluble Na and K content indicate
salinisation and an upward moving groundwater
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system with significant water-soluble elements in
the capillary zone. As a result, besides
hydromorphic  soil  formation, saline soil
development started in the area as well. These
processes were observed already in the 20" century
during the geological survey and agrogeological
(pedological) mapping of the area (Siimeghy 1944,
1953; Kreybig 1937).

Pollen analysis

According to the pollen analysis carried out on
samples of the point bar channel, 10 pollen units
(pollen horizons) were separated in the profile
(Fig. 17.).

The first pollen horizon developed between 300 and
240 cm (from the core surface). Pollen material did
not occur in statistically meaningful quantities, only
a few samples contained scattered Gramineae and
Pinus pollen indicating drying processes.

The second pollen horizon evolved between 240
and 210 cm. Statistically meaningful amounts of
terrestrial pollen material were found that reached
the recommended minimum of 500 pieces of pollen
grains (Magyari et al. 2010). In this level the non-
arboreal pollen (NAP) material exceeded 60%
while arboreal pollen (AP) grain ratio was below
40% with Pinus subgenus Pinus taxa, which can
spread to significant distances (Fig.17.). On the
basis of the pollen composition a Pleistocene open
parkland with scattered pine trees and willow-alder
trees existed. In addition, a grassy cold steppe
vegetation developed in the environment of the area
at this time.

The third pollen zone occurred between 210 and
170 cm. Basically, the pollen composition did not
change, but the proportion of AP exceeded 50%
(Fig. 17.). This indicates a cold forest steppe (Allen
et al. 2000; Prentice et al. 1996) at the end of the
Pleistocene (Fig. 17.). The rise of woody vegetation
ratio was caused by an increase in the proportion of
Pinus genus, which can spread to significant
distances. Thermo- and mesophilous elements
could not be detected among deciduous trees only
narrow-leaved trees appeared such as willow and
alder with higher tolerance-level. Compared to the
previous zone humidity increased.

The fourth pollen horizon was identified between
170 and 130 cm. AP ratio was between 50 and
60%; although the amount of deciduous trees and
shrubs, especially birch (Betula) and hazel
(Corylus) is higher. Mixed forest steppe developed.
Among woody vegetation coniferous trees and
birch (Betula) dominated while herbaceous taxa
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indicate grasses-wormwood-pigweed dominated.
Cold steppe, forest steppe existed with patches of
trees.

The fifth pollen zone developed between 130 and
110 cm. The ratio of coniferous trees remained
significant, while the proportion of deciduous trees
and shrubs increased, especially the ratio of birch
(Betula; Fig. 17.). Thermo-mesophilous (oak, ash,
elm, lime) pollen appeared and AP ratio rose to 60-
70%, which corresponds to the forest steppe phase
(Allen et al. 2000; Prentice et al. 1996) and to the
northern part of the Eurasian forest steppe zone
(Magyari et al. 2010); in addition to the forest
steppe zone mixed with taiga in the drier basins of
the Altai region (Siimegi 1996; Siimegi et al. 1999,
2013a; Magyar et al. 2014; Tordcsik & Siimegi
2016). This pollen horizon corresponds to the
transition phase of the Pleistocene and Holocene.

The sixth pollen zone developed between 110 and
80 cm (Fig. 17.). The ratio of coniferous elements
decreased, as well as that of herbaceous taxa. AP
ratio decreased to 50-60% that corresponds to a
temperate forest steppe (Allen et al. 2000; Prentice
et al. 1996) at the beginning of the Holocene,
similarly to other residual surfaces in the Tisza
valley (Stimegi et al. 2005). In other words, the
climatic, pedological, relief and bedrock conditions
in the area led to the development of a mild
continental climate, temperate forest steppe
development after the cold forest steppe phase at
the end of the Pleistocene. These data clearly
disprove the theories that forest steppes in the Great
Hungarian Plain are the result of human
transformation of a forest environment (Bernatsky
1914; Rapaics 1918; Chapman 1994, 1997, 2017;
Chapman et al. 2009; Magyari et al. 2012). On the
basis of these publications, human impact has been
continuously increased in the Great Hungarian
Plain from the emergence of Neolithic farming.
This led to the creation of cut-off areas in the forest
environment that had expanded due to technical
development and growing population. So a mosaic-
like forest steppe vegetation has stabilized in the
Great Hungarian Plain probably already in
prehistoric times, before the emergence of land
cultivation. Our data from the Rakoczifalva sites
together with our previous data (Siimegi 1989,
1995, 1996, 2005; Siimegi et al. 2012, 2013b)
clearly demonstrates the natural development of the
temperate forest steppe in the Great Hungarian
Plain (Pannonian forest steppe biogeographic unit).
This pollen horizon is the level of hardwood gallery
forest (oak-ash-elm), forest steppe (oak-lime-hazel)
and grassy steppe mosaics, without human impact.
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Fig. 16.: Sedimentological and geochemical results from the undisturbed core sequence of an infilled point-bar channel in
Rokkant-foldek at Rakoczifalva
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Fig. 17.: Pollen analytical results from the undisturbed core sequence of an infilled point-bar channel in Rokkant-foldek at
Rékoczifalva

17. abra: A rakoczifalvi Rokkant-foldek feltoltodott ovzatony rendszerébe mélyitett zavartalan magfirason végzett
pollenanalitikai vizsgalat eredményei
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The seventh pollen zone developed between 80 and
60 cm (Fig. 17.) when hornbeam (Carpinus) and
beech (Fagus) appeared and became dominant.
Parallel to this, pollen indicating crop production
and animal husbandry, cereals and pollen of weeds
appeared in the section. It is likely that this pollen
level is in accordance with the Neolithic and the
beginning of the Copper Age, i.e. with the first
plant cultivation and weed vegetation phase.

The eight pollen horizon evolved between 60 and
40 cm (Fig.17.). Beech (Fagus) and hornbeam
(Carpinus) pollen dominate among woody
vegetation elements. At the same time, weed
composition has changed dramatically and the
proportion of herbaceous pollen (NAP) exceeded
60%. In this level the natural forest steppe became
anthropogenic steppe vegetation, where woody
vegetation (in the form of gallery forest) subsisted
only in the active Tisza floodplain, in deeper
locations with high groundwater level. Both crop
production and animal husbandry could have been
significantly increased on the basis of the pollen
ratio of cultivated plants and weeds. This horizon
can be identified with the end of the Copper Age
and the entire Bronze Age.

The ninth pollen zone developed between 40 and 25
cm where arboreal pollen ratio decreased to below
30% (Fig. 17.). This significant change began in the
Hungarian Great Plain at the end of the Bronze Age
and the beginning of the Iron Age.

The tenth pollen horizon evolved between 25 and
15 cm that is the level of the Migration Period. The
ratio of cultivated plants such as Triticum type,
Secale, cereal show significant fluctuations. At the
same time, the proportion of weeds (Rumex, Urtica,
Plantago lanceolata, Ranunculus, etc.) spreading to
trampling, chewing, grazing and the pollen of
grasses, wormwood, pigweed has become
dominant. AP ratio was below 20% in this level of
the profile. The pollen zone of the medieval period
developed from 15 cm to the surface. It is probable
that post-medieval levels have dried up and
destroyed during soil formation processes. During
the Medieval period the impact of crop production
is stronger and more stable. Weed vegetation
transformed compared to the Migration Period and
as a result mosaics and zones of crop production
and animal husbandry could develop and stabilize
in the area. It is likely that house groups or farm-
like settlements with stable dirty roads evolved in
the area during the medieval period.

Interpretation of pollen results

Based on the exogenous geological,
geomorphological and sedimentological data, the
pollen profile was formed in a Pleistocene residual
surface, i.e. in a point bar channel of a point bar
series rising above the Tisza alluvium. The
Pleistocene point bar is probably of Danube origin
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and consequently its mineral composition and
sedimentological development was separated from
the sedimentary systems of the Tisza River. We
were able to carry out a comprehensive
sedimentological and geochemical study of the full
development of the point bar channel. In addition,
we could evaluate the development of the study
area on the basis of the environment historical
analysis of the profile from the end of the
Pleistocene to the end of the medieval period. In
spite of the outstanding geomorphological and
sedimentological ~ results  regarding  human
settlements, the most significant environmental
historical data were provided by pollen analytical
results. The pollen material was moderately well
and well preserved and statistically evaluable from
the end of the Pleistocene to the end of the
medieval period.

The most important feature of pollen material is
that pollen composition indicates forest steppe
vegetation (Allen et al. 2000; Prentice et al. 1996;
Magyari et al. 2010; To6rdcsik et al. 2018) from the
end of the Pleistocene, through the late glacial/post-
glacial transition period until to the early Holocene
period. On the basis of our results this pollen
composition corresponds to the northern part of the
Late Pleistocene Eurasian forest steppe zone mixed
with coniferous trees, or to the mixed-leafed taiga
forest steppe in the Altai basin (Siimegi 1996, 2001,
2005; Stimegi et al. 1999, 2013a; Magyar et al.
2014, Tordcesik et al. 2015, Tordesik & Siimegi
2016). These pollen data clearly support the models
based on quartermalacological data (Stimegi 1989,
1995, 1996, 2005, 2007). According to these in
some regions of the Great Hungarian Plain, in the
Pannonian forest steppe zone, there was a natural
shift from cold forest steppe (in the Late
Pleistocene) to temperate forest steppe (in the
Holocene) on a regional and local level as well.

In areas of hundreds of square kilometers at the
regional level and in some square kilometers at the
local level, it could be proven that a natural
temperate steppe-forest steppe evolved in some
parts of the Great Hungarian Plain (Stimegi 1989,
1995, 1996, 2005) at the end of the Pleistocene and
at the beginning of the Holocene. Based on the
previous results and analysis of different areas, due
to the mosaic environmental conditions small local
temperate steppe regions and patches developed in
the forest steppe zone at the beginning of the
Holocene; based on our previous data, mainly due
to edaphic reasons (Stimegi 1989, 1996, 2011;
Stimegi et al. 2005, 2012, 2013b; Torécsik et al.
2015; Tordcsik & Siimegi 2016). In other words,
parallel vegetation development evolved in the
basin caused by mosaic environmental conditions.
Despite increasing human effects, this parallel
development has survived until to the 19™ century,
until to the spread of industrial civilization and
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water regulation. The parallel vegetation
development was, of course, influenced by human
effects as well; but their development and the
magnitude of human effects were very different
from each other and were not homogenous as it was
suggested by John Chapman (Chapman et al. 2009;
Chapman, 2018). There was not a general system in
the development of the vegetation of the Great
Hungarian Plain as a result of the different
ecoregions (Stimegi 1996, 2005, 2011, 2016;
Siimegi et al. 2012, 2013b).

The mosaic effect persisted in the vegetation
despite the gradually increasing human impact at
the beginning of and during the Neolithic. At the
same time, as a result of plant cultivation, animal
husbandry, human settlings and paths in the study
area, a diverse composition of weed vegetation
developed between the Neolithic and the medieval
period. Cereals, including Triticum type and Secale,
indicate a significant fluctuation in the level of the
Migration Period and the level of the Hun era (c.
410-453/455 AD years) and Gepid Kingdom
(453/455-567 AD years) in the Carpathian Basin.
At the same time, the ratio of weeds (Rumex,
Urtica, Plantago lanceolata, Ranunculus, etc.)
spreading to trampling, chewing and grazing and
the amount of grasses, wormwood and pigweed has
become dominant. Arboreal pollen ratio was below
20% in this horizon of the profile (Fig. 17.).

During the Migration Period and the rule of Hun
era (c. 410-453/455 AD years) and the Gepid
Kingdom (453/455-567 AD years) the area was
continuously inhabited and the alternating
communities carried out extensive animal
husbandry that was supplemented by cereal
cultivation, the latter with varying intensity. Millet
remains have been found among archaeobotanical
finds in the Gepid settlements (Galantha 1981;
Balint 1991; B. T6th 2003, 2004; Cseh 1999b) on
the Great Hungarian Plain, but we cannot provide
pollen data for this. Plant remains of millet
(Panicum miliaceum) from the migration period
found on the Great Hungarian Plain and in other
parts of Eastern Europe show that the most
important cereal cultivated by nomadic and semi-
nomadic peoples was millet, whose cultivation
requires relatively little attention. Consequently,
millet meal, or porridge, must have been among the
most important foods of these peoples (Wasylikowa
et al. 1991). These data support the plant remains
(millet, wheat, barley) of a Gepid site called
Sandorfalva-Eperjes (Galantha 1981; Balint 1991)
and the local cereal cultivation (B. Toéth 2003,
2004) in Szolnok-Zagyvapart site (Cseh 1999b). It
is likely that the good relief, protective features, the
diverse and fertile soil conditions and the proximity
of rivers and creeks have played a prominent role in
the continuous use of the area. Similar settlements
(Cseh 1986, 1990, 1992, 1993, 1999b) with a
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completely similar morphological situation can be
found in several places in the Middle Tisza region
(Tiszaplispoki,  Kengyel, = Szolnok,  To6rok-
szentmiklos). Though, these similar exogenous
geological features have so far been ignored in the
interpretation of the settling of Gepids.

Based on our data, Gepids settled in a completely
altered Holocene vegetation environment in the
peninsula-like residual surface of the Tisza valley
that had a great importance with respect to
protection and natural factors. We were not able to
determine the vegetation environment of the Gepids
more precisely, even using radiocarbon analysis,
because the margin of error of these dates covers
the 5™ and 6" centuries, when Gepids settled in the
area. This could only be refined by the
archeobotanical and archeozoological analyses of
samples from Gepid features, including wells. With
the exception of our data, we do not have such
comprehensive data regarding Gepid settlements at
the moment, only archeozoological (Szabé & Voros
1979) and sporadic archeobotanical data (Balint
1991; B. To6th 2003, 2004).

It is clear from the archeobotanical
(anthracological) analysis of Gepid features of the
Rékoczifalva site that construction wood derived
from the hardwood gallery forest in the Tisza
alluvium, while archeozoological finds suggest
remarkable livestock in the era of the Huns (c. 410-
453/455) then in the era of the Gepid Kingdom
(453/455-567 AD years) (Szabd & Voros 1979).

At the end of the Migration Period and during the
Middle Ages, the stabilization and increase of land
cultivation was observed. As a result, a significant,
though diffuse structured settlement and permanent
roads could develop in the study area (Cseh 1991)
and one of the greatest of human impact evolved in
the archaeological site of Rakoczifalva.

Macrobotanical analysis

Although anthracological material has been found
in the archaeological sites of Rakoczifalva since the
Neolithic, most of the wood residues were
recovered from the features of the Migration
Period, more exactly from Gepid features (Nafradi
& Siimegi 2015). Anthracological material of the
Gepid features is as follows (Table 1.).

A total of 1069 pieces of charcoal fragments were
found and identified in 13 samples from Gepid (6-
7™ century) features. 64.4% (688 pieces) of the
charcoal fragments belong to oak (Quercus) genus.
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Table 1.: The charcoal remains from Gepidian objects at
Rékoczifalva

1. tablazat: Szeniilt fak maradvanyai a rakoczifalvi
gepida objektumokbol

Rokkant fold Gepid
archaeological site % i
Abies alba (fir) 1.7 18
Acer (maple) 3.6 39
Fraxinus (ash) 29.1 311
Quercus (oak) 64.4 688
Ulmus (ulm) 1.2 13
SUM (individuals = 1) 100.0 1069

Ash (Fraxinus) is also represented in a significant
proportion with a value of 29.1% (311 pieces). In
addition, the ratio of maple (Acer) is lower which
accounts for 3.6% (39 pieces) of the total material; the
ratio of fir (4bies) is 1.7% (18 pieces), while the ratio
of elm (Ulmus) is 1.2% (13 pieces). Charcoal
fragments clearly indicate the presence of a hardwood
gallery forest (oak-ash-elm) in the vicinity of the
settlements. At the same time, the presence of fir
(A4bies) is a particular surprise, as it is an alien element
in the Great Hungarian Plain, especially in its center of
warm and dry climate (Fig.6.). However, in the
eastern part of the Gepid Kingdom, in the higher
mountains encircling the Transylvanian Basin,
including the Carpathians and Transylvanian mid-
Mountains, there are larger forests of this species at a
height of 1300 meters (Feurdean & Willis 2008). As a
result, the presence of fir charcoal indicates
exportation and it cannot be excluded that fir trees
(that originate clearly from mountainous areas) have
been utilized in connection with a ceremony or
settlement, house warming.

Archeozoological analysis

The vertebrate fauna analysis from the Gepid features
supported the combined use of the deeper Tisza
alluvium that has good hydrological characters,
oxbows and water outlets, and the flood-free, dry
surfaces suitable for grazing fields, animal husbandry
and plant cultivation. This is in concordance with the
results of pollen analysis.

Most of the mid-size (979 pieces) animal bones
recovered from the 11 Gepid features can be
interpreted as food waste (Tables 2-3. and Table 4.).
It was hard to find complete bones that indicates that
meat and bones were cut together during cooking. In
spite of this most of the bones could be identified.
Only 28 bones were unidentifiable and found to be
remnants of large or small mammals.
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Table 2.: Excavated cultures within the Gepidian site,
numbers of excavated objects and numbers of the bones
at Rakoczifalva

2. tablazat: A Rakoczifalvan feltart kultardk a
gepidakkal, a feltart objektumok szdmaval és feltart
csontok szdmaval

Age/Culture Features with Number of
bones bones
Early Modern Age 2 2
Period of the Arpad 18 533
Dynasty
Avar Period 66 1059
Gepids (Migration 11 1012
Period)
Migration Period 1 11
Sarmatians + Gepids 1 47
Late Sarmatians 11 244
Sarmatians 88 886
Prehistoric 5 25
Celts 9 628
Scythians 1 18
Bronze Age 1 1
Gava culture 3 31
Tumulus culture 4 79
Copper Age 2 64
Hunyadihalom group 2 31
Bodrogkeresztir 13 219
culture
Tiszapolgar culture 1 26
LBK 16 245
Non-identifiable 13 592
cultures

The finds contained the remains of domestic
animals, wild birds that could not be identified on a
species level, fish and other aquatic animals. That
suggests hunting or flowing and fishing, although
antler fragments did not turn up.

This is the one and only archaeological period in
the Rakoczifalva site, where the bones are not the
most common; although the amount of neat bones
are not much less than the number of ruminants
(sheep, goat, cattle). The remains of all domestic
mammals were found among the finds. Horses were
rarely eaten - probably because of their high value.

Poultry remains were also found, mostly hen bones,
but some goose bones were identified as well. In
addition to the remains of meat-producing animals,
bones of dogs and cats were also discovered.
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Table 3.: Bones of animals from Gepidian features at Rakoczifalva

3. tablazat: A rakoczifalvi gepida objektumokbdl szarmazo allatcsontok

GEPID
Animal name }\Iul.n!)er of
NISP % individuals
Min./Max.
Cattle (Bos taurus) 275 28.9 8/22
Sheep (Ovis aries) 10 2/2
Goat (Capra hircus) 1 31.9 1/1
Sheep or goats (Caprinac) 292 9/19
Pig (Sus domesticus) 94 9.9 8/18
Horse (Equus caballus) 43 4.5 3/9
Hen (Gallus domesticus) 38 4.0 4/11
Dog (Canis familiaris) 108 11.4 5/5
Cat (Felis catus) 5 0.5 1/1
Domestic animals 869 91.1 41/88
Magpie (Pica pica) 4 0.4 1/1
Goose (4nser sp.) 4 0.4 1/1
Wild or pet birds 8 0.8 2/2
Pond turtle (Emys orbicularis) 2 0.2 1/2
Catfish (Silurus glanis) 2 0.2 1/2
Pike (Esox lucius) 2 0.2 2/2
Fish 40 4.2 1/5
Agquatic vertebrates 46 4.8 5/11
Rodents (Rodentia) 4 0.4 1/2
Birds (Aves) 27 2.9 3/6
Other species 31 33 4/8
Mussels (Bivalvia) 20 - -
Snails (Gastropoda) 13 - -
Small and large ungulate 28 - -
Sum 1012 100.0 52/109
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Table 4.: Meat regions of animals from Gepidian features at Rdkdczifalva

4. tablazat: A rakoczifalvi gepida objektumokban feltart allati hisrégiok

]
= S = E‘J b = o0 5 =
Bones/Animal 5 % g g E ::” é 3 i E
7

Cornus 4 - 1 - - - - - - -
Skull 22 1 - 10 2 9 2 3 - -
Nasale 3 - - - - - - - - -
Hyoid 4 - - - - - - - - -
Maxilla 12 - - 10 - 14 - 2 - -
Premaxilla 2 - - 1 - - - - - -
Mandibula 12 - - 22 4 18 - 3 - -
Dentes 22 - - 25 4 17 - 5 - -
Atlas 4 - - 1 - 1 - 1 - -
HEAD REGION 85 1 1 69 10 59 2 14 - -
Axis - - - - - - - - - -
Cervical vertebra 1 - - 4 9 - - - - R
Thoracic vertebra 8 - - 5 - 1 - 5 - -
Lumbar vertebra 6 - - 2 1 - - 10 - -
Sacrum 1 - - 1 1 - 1 1 - 1
Caudal vertebra - - - - - - - - - -
Vertebra - - - - - 2 - - - 1

Rib 41 - - 27 3 6 - 38 - -
Sternum - - - - - - 1 - - 1
Coracoid - - - - - - 2 - 2 -
Clavicle - - - - - - - - - 5
Pelvis 20 - - 5 - 3 1 4 - -
TRUNK 77 - - 44 14 12 5 58 2 8
Scapula 7 2 - 1 4 - - - 2
Humerus 8 4 - 1 6 2 5 2 3
Radius 4 - - 16 1 3 3 6 1 2
Radius+ulna - - - - - - - - - -
Ulna 3 - - 3 1 1 1 5 1 2
Femur 12 - - 16 4 3 5 4 1 1
Patella - - - - - - - - - -
Tibia 13 - - 39 4 3 8 3 1 2
Tibia+fibula - - - - - - - - - -
Fibula - - - - - 1 - 1 - -
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Table 4.: Meat regions of animals from Gepidian features at Rakoczifalva, cont.

4. tablazat: A rakoczifalvi gepida objektumokban feltart allati husrégiok, folyt.

%]
Bones/Animal §
@)
MEATY LIMB REGION 47
Carpale 4
Metacarpus 8
Malleolare -
Astragalus 6
Calcaneus 4
Tarsale 5
Metatarsus 2
Metacarpus/metatarsus 2
DRY LIMB REGION 31
Phalanx proximalis 3
Phalanx media
Phalanx distalis
Sesamoideum
TERMINAL BONES 12
Long bone fragment 22
Flat bone fragment 1
Total NISP 275

Probably dogs gnawed several bones; there are
tooth marks on 16 finds including bones of cattle,
small ruminants, pigs and even hens. It is not
possible to estimate the number of bones that have
been fully eaten. The cartilagenous epiphyses of
young poultry bone, especially hens, could be
easily consumed by cats or even by humans
resulting in taphonomic loss. Significant numbers
of fish bones indicate fishing and the extensive use
of the alluvium. Fishing covered several species,
the larger catfish, pike and smaller fishes.

We calculated the minimal and maximal number of
individuals for each species. In the first case we
calculated the number of bones for all of the same
species of the site, and in case of the maximum
number of individuals we took the features into
one-one unit, calculated separately for each feature
and then summed up the results. The actual number
of individuals of each species can be between the
two values; the minimum number of individuals is
certainly under- and the maximum is overestimated
due to the possibility of aggregation effects.

In the vicinity of the settlement, a grazing livestock
of 23-53 individuals (sheep, goats, cattle, horses)
was required. These numbers do not seem to be
significant, especially since we do not have
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- 3 2 - - - - -
- ) - - - - - -
- - 1 - - - - -
- 10 4 - - - - -
- 45 2 - - - - -
1 292 43 94 38 108 8 27

information about how many years the Gepid
settlement was inhabited. But still the continuous
catering, grazing and winter feeding of a few dozen
animals could be challenging. It should also be
taken into account that not the entire Gepid
settlement was excavated so the number of
individuals was definitely higher.

The difference between the numbers of cattle and
small ruminant remains (sheep and goats) is only 28
bones (the number of small ruminants is higher), so
their proportions can be considered as equal. There
is little or no difference between the minimum and
maximum number of individuals either. Small
ruminants include sheep and goats. Because of the
high degree of similarity between the bones of the
two species, it is difficult to distinguish them. 10
bones of the 303 small ruminant bones were
identified as sheep, one from a goat, and 292 from
either of these species. In general, sheep are more
common in every period of time and goats are less
frequent. Among the sheep/goat findings there are
several bones that were chewed by dogs, most of
them come from meat-rich regions of the body. The
age distribution of individuals was diverse. Two
sheep and one goat were adults; the age distribution
of the only sheep/goat individuals was mixed.
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Based on the minimum number of individuals, one
of them was 1-2 years old, one 1-1.5 years old.
Three animals were young (less than 2.5 years old),
one nearly adult (2.5-3.5 years) and three adults. On
the basis of the other individual count, the number
of the two sheep and one goat did not change. In
case of the 19 sheep/goats, young and adult animals
were found in nearly half-half ratio: 9 specimens
were juvenile (young), one of them was between 1
and 2 years old, one of them less than 1.5 years old
and one between 2 and 3 years old. The age of the
other 6 young animals could not be identified more
precisely, but they are certainly less than 2.5 years
old. Three animals were of subadult age, i.e. nearly
mature and 6 were adult specimens. The age of one
animal could not be identified. Interestingly, the
bones of very young animals, younger than 1 year,
were not found. The slaughter of young animals
indicates meat production as milk and wool use is
only possible in the case of adult domesticates. The
majority of animals were slaughtered in the
excavated area of the settlement that is indicated by
the anatomical distribution.

The 275 neat bones of cattle represent 28.9% of the
identifiable finds. The bones come from at least 8
up to 22 animals, their age distribution is mixed.
Out of the 8 individuals one was juvenile, which is
1-3 years old in case of neat. One was subadult, that
is, 3-4 years old, 3 individuals were adults, so over
4 years old. One individual was 6-7 and one was 6-
8 years old, already mature. One specimen died or
was slaughtered as an old animal. The number of
gnawed bones was small in the Gepid material. Of
the seven finds there were 4 phalanges, 1
astragalus, 1 calcaneus and 1 tibia. The number of
cut cattle bones was two, one is a tibia and the other
is a 5 cm long horn-core attached to a skull
fragment with parallel trimming and pole-axe
traces.

The age distribution was slightly different in the
case of the 22 individuals, more heterogeneous. The
number of young animals was 7, 3 were nearly
adults, 7 were adult, 2 matured, 2 were old, and 2
were undetermined. A metatarsus bone of a neat
could be used to calculate the withers and to
determine the sex of the animal. The 236 mm long
bone derived from an approximately 126 cm tall
cow (Nobis 1954; Calkin 1960). This cow is
considered to be large compared to other samples
from different periods. Bones suitable for withers
calculation from Celtic, Sarmatian, Late Sarmatian,
bones from the 4™-5™ century, late Migration Period
and Period of the Arpad Dynasty occurred and were
used for calculation; each animal was a cow. The
height of the Celtic individual was small, around
107 cm. The Sarmatian cows were 111 and 117 cm
tall, the AD 4"-5" century animals were 114-115
cm, from the late Migration Period they were 106,
114, 116 and 122 cm tall. The cow from the Period
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of the Arpad Dynasty was small, only 108 cm at the
withers. The skull fragment with the horn-core also
originated from a cow.

Among the meat-producing animals, ruminants are
followed by domestic pigs: 94 of their bones
account for 9.9% of the finds. Regarding the
number of individuals, the lowest number is 8, the
highest is 18. Compared to the amount of bones,
this number is very significant, as it approximates
those of small ruminants and cattle. The age
distribution of individuals is mixed. In the case of
pigs, it is common that very young animal remains
appear among the finds, as they are short-lived,
fast-growing animals that have more piglets at the
same time, making it easy to replace slaughtered
animals. Compared to other domestic species pigs
are meat producing animals, they have no other
forms of utilization.

Based on the minimum number of individuals, one
pig was only Y2 years old and one was ¥ years old
when it was slaughtered. A 1 year old animal can
be considered as young as well. There were a few
specimens that could not be precisely defined: one
2-3 years old, a younger than 2.5 years old, one 2.5-
3.5 years old and 2 adult pig, including a male
animal.

The number of individuals per feature (the
maximum number of individuals) was as follows. It
added 10 animals to the above mentioned: the
number of juvenile pigs (less than 2.5 years old)
was not one, but 4, there were 2 individuals that
were 2.5-3.5 years old and 3 individuals (instead of
2) were adult. The age of 5 animals could not be
defined.

On the basis of charcoal analysis, hardwood gallery
forest existed in the vicinity of the settlement,
mostly with oak trees. Oak acorn served as the basis
for pig feeding. In October and November pigs ate
fallen acorns in the forest, while in the case of early
heavy snowfall they ate the rest of the acorns
during the spring.

The number of horse bones is 43 that represents
4.5% of the identifiable bones. The number of
individuals is at least 3 (one juvenile, one subadult
and one adult), maximum 9. The age distribution of
the 9 individuals indicates 6 adult individuals, 2
young (1-3 years), and one subadult, i.e. nearly
mature. Complete long bones for withers height
calculation could not be found in the bone
assemblage. The minimum number of individuals
was at least 4, maximum 11. Based on the minimum
number of individuals, 2 specimens were not yet
mature and there were 2 adults, including one male
and one female. Based on the number of individuals
per feature (maximum number), 11 specimens could
be identified, of which 4 were non-mature, 7 were
adults including 3 female and one male.
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From one feature (No. 194, a building) 8 bones of an
adult goose-like bird were found. In addition, the
number of dogs and cats were the same for both
calculations.

Five dog bones were identified. One of them was
newborn, one was a young puppy, one subadult and
2 were adults. Withers height calculation could be
done on the basis of a complete thigh bone
(Koudelka 1885). A short, 24-29 cm tall dog with
slightly curved legs could be identified. Such small
dogs are very rare during this period and can only be
observed during the Roman Period in Pannonia. This
animal can be categorized as a small-sized dog
(Bokonyi 1974, 323). The five bones of one cat
originated from the same feature, a pit, and were
identified as adult animals. Their role could be to
keep rodents away in the vicinity of houses and crop
storage pits. Based on the composition of domestic
animals the Gepid settlements were surrounded by
extensive pastures, including saline pastures that are
more favorable for sheep. Furthermore, the ratio of
wet meadows and meadows was also outstanding
due to the high number of cattle and horse remains.

The number of fish bones was 44 in the manually
collected samples. It would have been possible to
multiply this quantity by the sieving of the fill from
features. The remains included 2 catfish and 2 pike
bones (Figs. 19, 20). The catfish is common in slow-
flowing rivers and lakes while the pike favor lakes
and oxbows with fresh water income and rich
vegetation. The catfish is a large fish; its meat is
delicious, fat-rich, and bone free. The advantage of
the pike is that it does not pit in winter, so it can be
fished from below the ice. Its meat is white, clean,
tasty, but rich in bones. The quality of the meat is
influenced by the purity of the water and the taste of
small fishes eaten by the pike. The minimum number
of fish individuals was 4, of which 1 catfish, 2 pikes
and a non-identifiable species could be identified.
According to the maximum calculation 2 catfishes, 2
pikes and 5 unidentified fishes were found in the
Gepid features.

The shell remains of the European pond turtle were
also discovered. This turtle is the only native turtle
species in the Carpathian Basin. It favors shallow,
muddy stagnant water that could be found in the
vicinity of Rékoczifalva as well. As a reptile, it
favors sunny places, dense forest lakes and oxbows
surrounded by gallery forest. Only turtle shell
fragments occurred among the finds, which may
indicate the consumption of turtle meat.

Bone artefacts did not turn up, although a cattle
cervix (15.2 cm) with signs of diaphysis was found,
with rubbing-like abrasion signs on its back side, its
distal end was gnawed (Tables 2-3. and Table 4.).
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Fig. 18.: Gepidian horse jaw used as a bone anvil
18. abra: Gepida csontilld 16 allkapocsbol

Fig. 19.: Catfish vertebra from Gepidian object

19. abra: Egy gepida objektumbdl szarmazo harcsa
csigolya

Fig. 20.: Pike dentale from a Gepidian feature

20. abra: Egy gepida objektumbol szarmazo csuka
dentale
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An interesting find, a bone anvil was found made
from a horse’s jawbone (Fig.18.). On the flat
surface of the jawbone, the mold of sickle teeth
blade appears in rows. The bone anvil was used
when the sickle teeth was repaired or recovered, or
when the broken teeth of a metal anvil was replaced
by a bone anvil.

This feature has already been known in the
Mediterranean region from the Greek-Roman
period, and Medieval age (Idoia 2012; Gal &
Bartosiewicz 2012; Anderson et al. 2014; Crassi
2016; Vukovi¢-Bogdanovi¢c & Bogdanovi¢ 2016;
Valenzuela et al. 2017) but in Hungary the earliest
bone anvil appeared from the Period of the Arpad
Dynasty (Bartosiewicz 2010; Gal 2010; Gal et al.
2010; Kvassay & Vords 2010; Tugya 2014). In
Réakoéczifalva, besides the Gepid anvil, Late
Sarmatian anvils occurred as well. The significance
of bone anvils is that they carry information about
both animal husbandry and bone processing, offer
evidence that blacksmith operated in the settlement,
where metal tools were maintained and they
indicate cereal production as well (Lichtenstein et
al. 2006; Lichtenstein & Tugya 2009; Tugya &
Lichtenstein 2014; Tugya, 2014, 2015).

We know very little about Gepid animal husbandry
and hunting so the archaezoological research of as
many archeological excavations as possible and
their publication of results is very important. At the
site of Battonya in Southeast Hungary, farm-like
Gepid settlements were excavated (Szabd & Voros
1979). The archeozoological material of some
houses and pits were revealed and the same
environmental historical finds were discovered as in
the case of Rakoczifalva. The most important
livestock were cattle, sheep and goats. Pig was not
important in Battonya, but in Réakodczifalva the
number of pig bones was significant. Dog, cat and
chicken remains occurred in Battonya as well.
There is no proof of hunting in Rékdczifalva while
in Battonya red deer hunting was observed. Fishing,
which could supplement the amount of meat
obtained from the slaughter of domestic animals,
can be observed in both sites of the Great
Hungarian Plain.

Summary

Geoarcheological, archeobotanical and
archeozoological analysis have been carried out in
the central Tisza valley, one of the hottest parts in
the Great Hungarian Plain. A Gepid settlement and
its surroundings were excavated. Based on the
results of the digital relief model, maps, historical
maps and geoarchaeological analysis of geological
drillings, Bagi-foldek are located on a deeper and
younger alluvial surface with good water supply
and are connected to the development of the Tisza
River, while Rokkant-f6ldek are located on an older
residual surface and rising above the alluvium.
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The Gepid communities settled on a point bar series
located on the high-floodplain and low floodplain
in a semi-circular, semi-peninsular area. These
surfaces provided different farming possibilities for
the Gepid communities of the Migration Period: the
utilization of the gallery forest, gatherings in the
area of the forests and floodplain, fishing and
hunting, extensive animal husbandry on the higher,
drier areas and plant cultivation around the
settlements and houses. The area was continuously
inhabited during the Migration Period and the
communities continued to carry out extensive
livestock farming and cereal production in varying
intensity (Willis et al. 1995, 1998; Bartosiewicz
2001, 2003, 2004, 2006, 2017; Bartosiewicz &
Choyke 2002; Tugya & Lichtenstein 2014).

Pollen data from point bar canal core sequence in
the analyzed region suggest there was a natural shift
from cold forest steppe (in the Late Pleistocene) to
temperate forest steppe (in the Holocene) on a
regional and local level as well. Similar pollen
composition and vegetation changes formed in
some regions of the Great Hungarian Plain, in the
Pannonian forest steppe ecoregion (Siimegi et al.
1999, 2006, 2012, 2013a,b; Magyari et al. 2010;
Tor6esik et al. 2018). Thus, the concept that
explains the development of the entire forest steppe
zone with human effects (Bernatsky 2014; Rapaics
2018; Chapman 2017; Chapman et al. 2009) in the
Great Hungarian Plain, although this theory has
survived to the present day, cannot be sustained
anymore. Therefore the Gepid communities utilized
one of the most important features of the Great
Hungarian Plain, i.e. its local (few hundred m* to a
few kmz), mosaic-like nature. Thus, the settlements
were in a  transition zone  regarding
geomorphological situation (Fig. 15.).

According to our data, the inhabitants of the
excavated Gepid settlement fully utilized the Tisza
valley environment for food production on an
organic level during the Migration Period, in the 6"
century. The environment occupied by the Gepid
community, the floodplain islands and residual
surfaces in the Tisza Valley was inhabited from the
early Neolithic. The exploitation of their
environment, from settlement strategy to gathering,
has a similar system as in the case of the Gepid
settlement we have described. However, the ratio of
exploiting natural resources (hunting, fishing,
gathering), and productive farming (land
cultivation, animal husbandry) was different in the
life of these communities.

According to our data, during the Migration Period,
during the existence of the Gepid Kingdom
(453/455-567 AD years: Nagy 1999; B. Toth 1999),
an organic material rich lake-swamp system
appeared in the examined area. This layer has
transformed due to soil formation that was the
result of recent river and groundwater regulation.



Archeometriai Mithely 2019/XV1/3.

Acknowledgement

We express our gratitude to dr. Judit Tarnoki archeologist
(Head of Archeological Department, Damjanich
Museum, Szolnok) for her help. The work of the
University of Szeged, Interdisciplinary Excellence
Centre, Institute of Geography and Geology, Long-term
Environmental Changes research team was supported by
the Ministry of Human Capacities, Hungarian grant
20391-3/2018/FEKUSTRAT.

References

ALLEN, JRM., WATTS, W.A., HUNTLEY, B.
(2000):  Weichselian palynostratigraphy, palae-
ovegetation and palacoenvironment: the record from
Lago Grande di Monticchio, southern Italy.
Quaternary International 73-74 91-110.

ANDERSON, P.C., RODET-BELARBI, I,
MORENO-GARCIA, M. (2014): Sickles with teeth
and bone anvils. In: VAN GIJN, A., WHITTAKER,
J., ANDERSON P.J. (ed.) Exploring and Explaining
Diversity in Agricultural Technology. Oxbow Books,
Oxford, 118-125.

BAILEY, G. N. & DAVIDSON, 1. (1983): Site
exploitation territories and topography: two case
studies from Palaeolithic Spain. Journal of
Archaeological Science 10 87-115.

BARTOSIEWICZ, L. (2001): A véandorlas és a
letelepedettség jellegzetességei az ujhartyani leldhely
allat csontleleteinek tikkrében. Mora Ferenc Muzeum
Evkényve — Studia Archaeologica VII 299-317.

BARTOSIEWICZ, L. (2003): A millennium of
migrations: Protohistoric mobile pastoralism in
Hungary. Zooarchaeology: papers to honor Elizabeth
S. Wing. Bulletin of Florida Museum of Natural
History 44 101-130.

BARTOSIEWICZ, L. (2004): Huns. In: BOGUCKI,
P.I., CRABTREE, P.J. (eds.) Ancient Europe, 8000
BC to 1000 AD 391-393.

BARTOSIEWICZ, L. (2006): Régenvolt haziallatok
[Domestic animals in the past]. L’Harmattan,
Budapest, 1-240.

BARTOSIEWICZ, L. (2010): Allatmaradvanyok Baj
— Oreg-Kovacs-hegy késé kozépkori udvarhazanak
asatasabol. In: PETENYI, S. (szerk.) 4 baji nemesi
udvarhdz — gazdasagi  tevékenységeérdl,  kiilonos
tekintettel a timarkoddsra. Adatok a kozépkori
magyar boripar torténetéhez. Kuny Domokos
Muzeum, Tata, 305-359.

BARTOSIEWICZ, L. (2017): Zooarchaeology in the
Carpathian Basin and adjacent areas. In:
ALBARELLA, U., RIZZETTO, M., RUSS, H.,
VICKERS, K., VINER-DANIELS, S. (eds.) The
Oxford Handbook of Zooarchaeology. Oxford
University Press, Oxford, 99—112.

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

238

BARTOSIEWICZ, L. & BONSALL, C. (2004):
Prehistoric Fishing along the Danube. Antaeus 27
253-272.

BARTOSIEWICZ, L. & CHOYKE, A. M. (2002):
Archaeozoology in Hungary. Archaeofauna 11 117—
129.

BALINT, CS. (1991): Die spatawarenzeitliche
Siedlung von Eperjes (Kom. Csongrad). Varia
Archeologica Hungarica 4. Archaeological Institute
of Hungarian Academy of Sciences, Budapest, 1—
104.

BELOKOPYTOV, 1. E. & BERESNEVICH, V.V.
(1955):  Giktorf’s peat Dborers. Torfyanaya
Promyshlennost 8 9-10.

BENNETT, K.D. (1992): PSIMPOLL - A
quickBasic program that generates PostScript page
description of pollen diagrams. INQUA Commission
for the study of the Holocene: working group on data
handling methods. Newsletter 8 11-12.

BENNETT, K.D. (2005): Documentation for
psimpoll 4.25 and pscomb 1.03: C programs for
plotting pollen diagrams and analysing pollen data.
Department of Earth Sciences, University of
Uppsala.
http://www.chrono.qub.ac.uk/psimpoll/psimpoll_ma
nual/4.26/psman3.htm

BERGLUND, B. E. & RALSKA-
JASIEWICZOWA, M. (1986): Pollen analysis and
pollen diagrams. In: BERGLUND, B.E. (ed.)
Handbook of Holocene palacoecology and
palaeohydrology. John Wiley and Sons, Chichester,
455-484.

BERNATSKY, J. (1914): A magyar Alfold fas
névényzete. Erdeészeti Kisérletek 16 129—180.

BEUG, H.J. 2004. Leitfaden der Pollenbestimmung
fiir  Mitteleuropa und angrenzende  Gebiete.
(Textbook of pollen identification for Central Europe
and adjacent regions). Pfeil, Miinchen, 1-542.

BIRKS, H.JB. & GORDON, A.D. (1985):
Numerical methods in Quaternary pollen analysis.
Academic Press, London, 1-317.

BIRO, M. & MOLNAR, ZS. (1998): A Duna-Tisza
koze homokbuckasainak tajtipusai, azok kiterjedése,
novényzete és tajtorténete a 18. szazadtol. Torteneti
Féldrajzi Fiizetek 5 1-34.

BOKONYI, S. (1974): History of domestic mammals
in Central and Eastern Europe. Akadémiai Kiado,
Budapest, 1-596.

B. TOTH AGNES (1999): ,Gothiskandza™-t6l a
Tisza vidékig. A gepidak eredete, vandorlasa, korai
régészeti emlékanyaga. In: HAVASSY, P. (szerk.) A
gepidak — Kora kozépkori german kiralysag az
Alfoldon. Gyula Gyulai Katalogusok 7 11-28.




Archeometriai Mithely 2019/XV1/3.

B. TOTH, A. (2003): Gepidék. In: VISSY, ZS.
(szerk.). Magyar Régészet az ezredfordulon. Nemzeti
Kulturalis Ordkség Minisztériuménak Kiadvéanya,
Budapest, 294-298.

B. TOTH, A. (2004): Gepids. In: VISSY, ZS. (ed.)
Hungarian Archeology at the Millenium. Nemzeti
Kulturalis Ordkség Minisztériuménak Kiadvénya,
Budapest, 294-298.

B. TOTH, A. (2006): Gepidische Siedlung im
Theissgebiet. Magyar Nemzeti Muzeum, Budapest,
Monumenta Germanorum Archaeologica Hungariae
4 1-154.

CALKIN, V. 1. (1962): K istorii zhivotnovodstvo v
vostochnoi Evrope. Materialy Issladovania po
Archeologii SSSR 107 1-140.

CHAPMAN, J. (1994): Social power in the early
farming communities of FEastern Hungary -
perspectives from the Upper Tisza region. Josa
Andrds Miizeum Evkényve 36 79-100.

CHAPMAN, J. (1997): Places as timemarks—the
social construction of landscapes in Eastern
Hungary. In: CHAPMAN, J. & DOLUKHANOV, P.
eds., Landscapes in Flux. Colloquenda Pontica 3.
Oxbow Books, Oxford, 37-162.

CHAPMAN, J. (2018): Climatic and human impact
on the environment?: A question of scale.
Quaternary International 496 3—13.

CHAPMAN, J.,, MAGYAR] E., GAYDARSKA, B.
(2009): Contrasting subsistence strategies in the
Early Iron Age? — new results from the Alf6ld Plain,
Hungary, and the Thracian Plain, Bulgaria. Oxford
Journal of Archaeology 28 155-187.

GRASSI, E. (2016): Bone anvils from the city of
Sassari (16th-18th centuries AD). VITEZOVIC, S.
(ed.) Close to the bone: current studies in bone
technologies. Institute of Archaeology, Belgrade,
133-139.

CREMASCHI, M. (1992): Geomorphological survey
and the distribution of archaeological sites. In:
BOKONY], S. (ed.) Cultural and landscape changes
in  South-east Hungary. I Reports on the
Gyomaendrdd Project, Archeolingua, Budapest,
359-360.

CRUTZEN, P.J. & STOERMER, E.F. (2000): "The
'Anthropocene™. Global Change Newsletter 41 17—
18.

CSEH, J. (1986): Adatok Kengyel kornyékének 5.-6.
szazadi  telepiilési  viszonyaihoz. (A  gepida
telepiiléskutatas torténetéhez). Archaeologiai
Ertesits 113 190-206.

CSEH, J. (1990a): Adatok az V.-VII. szazadi Gepida
emlékanyag egységéhez. Szolnoki Miizeum Evkényve
7 29-80.

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

239

CSEH, J. (1990b): Gepida fazgkaskemence
Torokszentmikloson.  Archaeologiai  Ertesité 117
223-240.

CSEH, J. (1991): Kora kozépkori telepiilés
Raékoczifalvan. Adatok a 6. szazadi gepida keramia
ismeretéhez. Muzeumi levelek 65/66 3—27.

CSEH, J. (1992): Kora népvandorlas kori
telepleletek Kengyel hatardban: adalékok a IV.-V.
szazadi gepidak Kozép-Tiszavidéki régészetéhez és
torténetéhez. Szolnoki Levéltari Evionyv (Zounuk) 7
9-34

CSEH, J. (1993): Gepida telepiilésnyomok a Tisza-
Morotva északi régioban: beszamold a kengyeli 4-6.
szazadi ,,Siedlungskammer” egyik pontjan végzett
4satasokrol. Szolnoki Levéltari Evkonyv (Zounuk) 8
9-33.

CSEH, J. (1997): Gepida telepiilés Rakoczifalva
hataraban. Communicationes  Archaeologicae
Hungaricae 173—-194.

CSEH, J. (1999a): Uvegleletek a 4.-6. szizadtdl
Kengyel kornyéki telepiiléseken (Kutatas-torténeti
attekintés). [Glass find from the 4th-6th centuries on
setllements in environs of Kengyel (with a history of
the research)]. Tisicum — Jdsz-Nagykun-Szolnok
Megyei Miizeumok Evkinyve 8 25-30.

CSEH, J. (1999b): Régészeti adalékok egy zagyva-
parti gepida telepiilésrol. (Falusi parasztgazdasagok a
Tisza mentén az V-VI. szizad forduldjan). In:
HAVASSY, P. (szerk.) 4 gepidik — Kora kozépkori
german kiralysag az Alfoldon. Gyulai Katalogusok 7,
Gyula, 39-58.

CSEH, J. (1999c): Kutatasok gepida telepiilések
régészeti nyomai utdn Kengyel teriiletén (1990-
1995). In: HAVASSY, P. (szerk.) A gepidak — Kora
kozépkori german kirdlysag az Alfoldon, Gyula,
Gyulai Katalogusok 7 59-76. .

CSEH, J. (2000): Kora kdzépkori gepida edények
Abadszalokrol. Jaszkunsag 46 121-124.

CSEH, J. (2001): A kengyeli gepida csontkorcsolya
(az irongdzds nyomai a Kelet-Karpat-medence
germanjainal). In: CORNEA, L., DRECIN, M,
STEFANESCU, B., CHIRIAC, A. (eds.) Adevarul
omeneste posibil pentru randuirea binelui = Die
Menschlich mogliche wahrheit zur einrichtung des
guten = The Truth humanly possibile for the
settlement of good. Korosvidéki Mizeum kiadvanya,
Nagyvarad (Oradea), 279-297.

CSEH, J. (2002): Tiszafoldvar kornyékének régészet
emlékei az &skortol a kozépkorig. (Filiggelék: a
varosteriilet gepida leletei). In: KELEMEN, E.,
PATO, M., SZLANKO, 1. (szerk.) Tiszafoldvar.
Fejezetek a varos torténetébol. Tiszazugi Foldrajzi
Muizeum, Tiszafoldvar, 33-38.



Archeometriai Mithely 2019/XV1/3.

CSEH, J. (2007): Ujabb régészeti asatds Kengyel-
Kiss-tanyanal. ~ Tisicum — A Szolnok Megyei
Muzeumok Evkényve 16 345-375.

CSEH, J. (2009): Kereskedelmi aru importalt mazas
keramia a Kr. u. 4-6. szazadbol kengyeli
leldhelyeken (Baghy-homok ¢és Kengyelpart 1.).
Tisicum — A Szolnok Megyei Miizeumok Evkonyve 19
323-332.

CSEH, J. (2013): Gepida telepiilés régészeti nyomai
Kengyel-Kiss tanya mellett — 1990. fliggelék: a got—
gepida nyelv hazra vonatkoz6 szavainak korébol.
Tisicum — A Szolnok Megyei Miizeumok Evkonyve 22
91-143.

FAEGRI, K. & IVERSEN, J. (1989): Textbook of
pollen analysis. (4th ed. by FAEGRI, K., KALAND,
P. E., KRZYWINSKI, K.), John Wiley and Sons,
Chichester, 1-295.

FEHER, B. (2004): Ptolemaios és forrasai. In:
FEHER, B. & KOVACS, P. (eds.) Korai foldrajzi
irok — a romai hoditas kora. Fontes Pannoniae
Antiquae, Az okori Pannonia torténetének forrasai.
Egyetemi segédkonyv, Karoli Egyetemi Kiado,
Budapest, 88—105.

FEURDEAN, A., & WILLIS, K. J. (2008):
Long-term variability of Abies alba in NW Romania:

implications for its conservation management.
Diversity and Distributions 14 1004—1017.

GALANTHA M. (1981): Beszamolé a sandorfalva—
eperjesi asatds eredményeir6l. Mizeumi Kutatasok
Csongrad Megyében 198 17-23.

GAL, E. (2010): Animal remains from the Multi-
period Site of Hajdunanas—Fiirjhalomdild. Part II.
Finds from the Arpad Period (10th—13th Centuries).
Acta Archaeologica Hungarica 61 (2010) 425—444.

GAL, E., KOVACS, E., KOVATS, 1., ZIMBORAN,
G. (2010): Kora kozépkori csontiillék
Magyarorszagrol: egy ujabb példa az allatcsontok
hasznositasara. In: GOMORIL, J. & KéROSI, A.
(szerk.) Csont és bor. Az dllati eredetii nyersanyagok
feldolgozdsanak torténete, régészete és néprajza.
MTA VEAB Soproni Tudés Tarsasaga, Budapest,
118-126.

GAL, E. & BARTOSIEWICZ, L. (2012): A
radiocarbon-dated bone anvil from the chora of
Metaponto, southern Italy. Antiquity 85 331.

GREGUSS, P. (1945): A kézépeuropai lombleveld
fak és cserjek meghatarozasa szévettani alapon.
Orszagos Magyar Természettudomanyi Muzeum
kiadvéanya, Budapest, 1-17.

GREGUSS, P. (1972): Xylotomy of the living
conifers. Akadémia Kiad6, Budapest, 1-329.

HALAVATS, GY. 1895. Az Alfold Duna-Tisza
kozotti részének foldtani viszonyai. Magyar Kirdlyi
Foldtani Intézet Evkonyve 11 105-175.

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

240

HIGGS, E. S. & VITA-FINZI, C. (1972): Prehistoric
economies: a territorial approach. In: HIGGS, E.S.
(ed.) Papers in Economic Prehistory. Cambridge
University Press, London, 27-36.

HORUSITZKY, H. (1898):  Loszteriiletek
Magyarorszagon. Foldtani Kozlony 28 29-36.

HORUSITZKY, H. (1899): A 16sz. Potfiizetek a
Természettudomanyi Kozlonyhoz 50 75-83.

HORUSITZKY, H. (1903): A diluvialis mocsar-
16szr6l. Foldtani KozIony 33 209-216.

HORUSITZKY, H. (1905): Elézetes jelentés a
Nagy-Alfold diluvialis mocsarloszérdl.  Féldtani
Kozlony 35 403—404.

HORUSITZKY, H. (1909): Ujabb adatok a 16szrél
¢és a diluvialis faunarol. Foldtani Kozlony 39 135-
143.

HORUSITZKY, H. (1911): A szegedi diluvialis
faunarol. Foldtani Kozlony 41 249-254.

IDOIA, G.S. (2012): Agriculture and ironwork in the
Middle Ages: new evidence of bone anvils in Spain.
Munibe Antropologia-Arkeologia 63 305-319.

IVERSEN, J. & FAGRI, K. (1964): Textbook of
pollen analysis. 2nd edition, Scandinavian University
Books, Copenhagen, 1-237.

IRAS, K. (2013): A Magyar Kiralysag els6 térképi
megjelenése 14. szazadi portolan térképeken.
Foldrajzi Kozlemények 137 64-73.

JACOBSON, G.L. & BRADSHAW, RH.W. (1981):
The selection of sites for palacovegetational studies.
Quaternary Research 16 80-96.

JACOMET, S. & KREUZ, A. (1999):
Archdobotanik. Aufgaben, Methoden und Ergebnisse
vegetations-und —agrargeschichtlicher Forschung.
Ulmer, Stuttgart, 1-368.

JUHASZ, GY. (1992): A pannoniai (s.1.) formaciok
térképezése az Alfoldon: elterjedés, facies és
liledékes kornyezet. Féldtani Kozlony 122 133-165.

JUHASZ, GY. & MAGYAR, 1. (1992): A pannéniai
(s.l) litofaciesek  és  molluszka-biofaciesek
jellemzése és korrelacidja az Alfoldon. Féldtani
Kozlony 122 167-194.

KOVACS, K., SEBOK, K., SZABO, G., VACZL, G.
(2007): Rakoczifalva, Bagi-fold (8/a sz. lh.). In:
KISFALUDI, J. (szerk.) Régészeti kutatdsok
Magyarorszagon 2006 (Archaeological
Investigations in Hungary 2006). Magyar Nemzeti
Muzeum kiadvanya, Budapest, 261-262.

KOVACS K., SEBOK K., SZABO G., VACZI G.
(2008): Rakoczifalva, Bagi-fold (8/a sz. 1h.). In:
KISFALUDI, J. (szerk.) Reégészeti kutatisok
Magyarorszagon 2007 (Archaeological
Investigations in Hungary 2007). Magyar Nemzeti
Muzeum kiadvanya, Budapest, 266-267.



Archeometriai Mithely 2019/XV1/3.

KOVACS K. & VACZI G. (2007): Rakoczifalva,
Bagi-fold (8/a sz. lh.). In: Kisfaludi, J. (szerk.)
Reégészeti  kutatisok  Magyarorszagon 2007
(Archaeological Investigations in Hungary 2007).
Magyar Nemzeti Muzeum kiadvanya, Budapest, 1-
261.

KOZAKOVA, R. & POKORNY, P. (2007):
Dynamics of the biotopes at the edge of a medieval
town: pollen analysis of Vltava river sediments in
Prague, Czech Republic. Preslia 79 259-281.

KOUDELKA F. (1885): Das Verhéltniss der Ossa
longa zur Skeletthohe bei den Siugertieren.
Verhandlungen des naturforschenden Vereins 24
127-153.

KREYBIG, L. (1937): A Magyar Kiralyi Foldtani
Intézet talajfelvételi, vizsgalati és térképezési
moédszere. Magyar Kirdlyi Foldtani Intézet Evkonyve
31 147-244.

KVASSAY, J. & VOROS, 1. (2010): Az Arpad-kori
Kolon falu kovacsmiihelyének archaeozoologiai
bizonyitékai. In: GOMORI, J. & KOROSI, A.
(szerk.) Csont és bor. Az dllati eredetii nyersanyagok
feldolgozdsanak torténete, régészete és néprajza.
MTA VEAB Soproni Tudos Tarsasdga, Budapest,
127-141.

LICHTENSTEIN, L. & TUGYA, B. (2009): Adatok
a XII. szazad végi Oroshdza ipardhoz. Egy
csontmegmunkald6 mithely hulladékanyaga. In:
BARTOSIEWICZ, L., GAL, E., KOVATS, L
(szerk.) Csontvazak a szekrénybdl. Valogatott
tanulmanyok a  Magyar  Archaeozoologusok
Visegradi Talalkozoinak anyagabol. 2002-2009.
(Skeletons from the cupboard. Selected Studies from
the Visegrad — Meetings of  Hungarian
Archaeozoologist. 2002—2009). Martin Opitz Kiado,
Budapest, 251-261.

LICHTENSTEIN, L., ROZSA, Z., TUGYA B.
(2006): Adatok a XII. szazad végi Oroshaza
iparahoz. Egy csontmegmunkalo mithely
hulladékanyaga (Angaben zur Industrie von
Oroshaza Ende des 12. Jahrhunderts. Abfille einer
Beinschnitzwerkstatt) In: UJLAKI PONGRACZ,
Z8. (szerk.) ,,Hadak utjan” Népességek és iparok a
népvandorlas koraban. Park Kft, Nagykovécsi, 273—
286.

MAGYARI EK., CHAPMAN J.C., PASSMORE
D.G., ALLEN J.R.M., HUNTLEY J.P., HUNTLEY
B. (2010): Holocene persistence of wooded steppe in
the Great Hungarian Plain. Journal of Biogeography
37 915-935.

MAGYARI, E., CHAPMAN, J.C.,, FAIRBAIRN,
A.S., FRANCIS, M., DE GUZMAN, M. (2012):
Neolithic human impact on the landscapes of North-
East Hungary inferred from pollen and settlement
records. Vegetation History and Archaeobotany 21
279-302.

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

241

MAGYARL E., KUNES, P., JAKAB G., SUMEGI,
P., PELANKOVA, B., SCHABITZ, F., BRAUN,
M., CHYTRY, M. (2014): Late Pleniglacial
vegetation in eastern-central Europe: are there
modern analogues in Siberia? Quaternary Science
Reviews 95 60-79.

MAROSI, S. & SOMOGYIL S. (1990):
Magyarorszag kistdjainak katasztere I-II. MTA
Foldrajztudomanyi Kutatointézet, Budapest, 1-1023.

MASEK, ZS. (2012): Kora népvandorlas kori
telepiilések kutatasa Rakoczifalva-Bagi-foldek 58—
8A. lel6helyek teriiletén (Settlement surveys from
the Early Migration Period at Rékoczifalva-
Bagifoldek/Sites 5-8-8A/). In: PETKES, ZS.
(szerk.) Hadak Utign. A Népvandorlaskor Fiatal
Kutatéinak XX. Osszejovetelének konferenciakétete.
Budapest-Szigethalom, 2010. oktober 28-30.
Magyar Nemzeti Mizeum kiadvanya, Budapest, 43—
59.

MASEK, ZS. (2014): Szaz gepida haz — a
rakoczifalvi gepida telepiilés szerkezete. In: TURK,
A., BALOGH, CS., MAJOR, B. (szerk.) Hadak
Utjan. A Népvéandorlaskor Fiatal Kutatoinak XXV.
Osszejovetelének konferenciakotete. Pazmany Péter
Katolikus Egyetem és MTA BTK Régészeti Intézet
kiadvanya, Budapest — Esztergom, 407—445.

MENDOL, T. (1928): Szarvas foldrajza. Hasonmas
kiadas, Bibliotheca Békésensis, Rozsa Ferenc
Gimnazium kiadvanya, Békéscsaba (1981), 1-132.

MENDOL, T. (1929) Egy alfoldi éridsfalu életének
torténete I1. Ifjisag és élet folyoirat, 1929. majus 25-
én kelt szam.

MIHALTZ, I (1953): Az Eszak-Alfold keleti
részének foldtani térképezése. Foldtani Intézet
Jjelentése 1951-rol, 61-68

MOLNAR, B. (1965): Changes in Area and
Directions of Stream Erosion in the Eastern Part of
the Hungarian Basin (Great Plain) during the
Pliocene and Pleistocene. Acta Minerologica et
Petrographica Szegediensis 17 39-52.

MOORE, P.D., WEBB, J.A. COLLINSON, M.E.
(1991):  Pollen Analysis. Blackwell Scientific,
Oxford, 1-216.

MUNSELL COLOR COMPANY (1954): Munsell
Soil Color Charts. Munsell Color Company, Pocket
Books, Baltimre, 1-21.

NAGY, M. (1999): A gepida kiralysag (454-567). In:
HAVASSY, P. (szerk.) 4 gepidik — Kora kozépkori
german kiralysag az Alfoldon. Gyulai Katalogusok 7,
Gyula, 29-38.

NANDRIS, J. (1970): Groundwater as a factor in the
First Temperate Neolithic Settlement of the Kords
region. Sbornik Narodnog Muzeja 6 59-72.
(Beograd).



Archeometriai Mithely 2019/XV1/3.

NANDRIS, J. (1972): Relation between the
Mesolithic, the First Temperate Neolithic and the.
Bandkeramik: the Nature of the problem. Alba
Regia, Annales Musei Stephani Regis 12 61-70.

NAFRADI, K. & SUMEGI, P. (2013): Régészeti
leldhelyek szeniilt faanyaganak hatdrozésa és
értékelése a geoarcheolodgiai kutatasban. In: UNGER,
J. & PAL-MOLNAR, E. (szerk.) Geoszférdk 2012.
GeoLitera Kiado, Szeged, 87—114.

NAFRADI, K. & SUMEGI, P. (2015): Régészeti és
paleotkologiai  leldhelyekr6l — szarmazd — szeniilt
famaradvanyok  vizsgalata ¢és  értékelése. In:
TOROCSIK, T., NAFRADI, K. SUMEGI, P.
(szerk.): Komplex archeobotanika. GeoLitera,
Szeged, 117-129.

NOBIS, G. (1954): Zur Kenntnis der ur- und
friihgeschichtlichen Rinder Nord- und
Mitteldeutschlands. Zeitschrift fiir Tierziichtung und
Ziichtungsbiologie 63 155-194.

PECSI M. (1993): Negyedkor és loszkutatds.
Akadémiai Kiado, Budapest, 1-375.

PRENTICE, I.C. (1985): Pollen representation,
source area, and basin size: toward an unified theory
of pollen analysis. Quaternary Research 23 76-86.

PRENTICE, 1.C., GUIOT, J., HUNTLEY, B,
JOLLY, D., CHEDDADI, R. (1996): Reconstructing
biomes from palacoecological data: a general method
and its application to European pollen data at 0 and 6
ka. Climate Dynamics 12 185-194.

PUNT, W., HOEN, P.P., BACKMORE, 8.,
NILSSON, S., LE THOMAS, A. (2007): Glossary of
pollen and spore terminology. Review of
Palaeobotany and Palynology 143 1-81.

PUNT, W. BLACKMORE, S. HOEN, P.P.,
STAFFORD, P.J. (1976-1995): The Northwest
European Pollen Flora, vols. I-VII. Elsevier,
Amsterdam, 1-194.

RAPAICS, R. (1918): Az Alfold névényfoldrajzi
jelleme I-1I. Erdészeti Kisérletek 20/1-2, 1-97.;
20/3—4 183-247.

REILLE, M. (1992): Pollen et Spores d'Europe et
d'Afrigue du Nord. Laboratoirede Botanique
Historique et Palynologie, Marseille, 1-543.

REILLE, M. (1995): Pollen et Spores d'Europe et
d'Afrique du Nord. Supplement 1. Laboratoirede
Botanique Historique et Palynologie, Marseille, 1—
327.

REILLE, M. (1998): Pollen et Spores d'Europe et
d'Afrique du Nord. Supplement 2. Laboratoirede
Botanique Historique et Palynologie, Marseille, 1—
53s.

RONAI A. (1972): Negyedkori liledékképzides és
eghajlattorténet az Alfold medencéjében. MAFI

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

242

Evkényve, 61. Miiszaki Konyvkiado, Budapest, 1—
422.

RONAL A. (1985): Az Alfold foldtana. Acta
Geologica Hungarica 21 1-445.

SCHOCH, W., HELLER, 1., SCHWEINGRUBER,
F.H., KIENAST, F. (2004): Wood anatomy of
central  European  Species. Online version:
www.woodanatomy.ch

SCHWEINGRUBER, F.H. (1990): Mikroskopische
Holzanatomie. Eidgendssiche Forschungsantalt fiir
Wald, Schnee und Landchaft, Birmensdorf, 1-226.

SHERRATT, A. (1982): The development of
Neolithic and Copper Age settlement in the Great
Hungarian Plain. Part 1: the regional setting. Oxford
Journal of Archaeology 1 287-316.

SHERRATT, A. (1983): The development of
Neolithic and Copper Age settlement in the Great
Hungarian Plain. Part 2: site survey and settlement
dynamics. Oxford Journal of Archaeology 2 13—41.

SOEPBOER, W., SUGITA, S., LOTTER, AF.,
VAN LEEUWEN, JFN., VAN DER KNAAP,
W.0. (2007): Pollen productivity estimates for
quantitative reconstruction of vegetation cover on the
Swiss Plateau. The Holocene 17 65-77.

SOLYMOS, S. (1995): Ckoldgia és az okolégizmus
problémdja. Ybl Miklos Epitészeti Féiskola,
Budapest, 1-55.

STEFFEN, W., GRINEVALD, J., CRUTZEN, P.,
MCNEILL, J. (2011): The Anthropocene: conceptual
and  historical ~ perspectives.  Philosophical
Transactions of the Royal Society A: Mathematical,
Physical and Engineering Sciences, 369(1938), 842—
867.

STEGENA, L. (1981):
Tankoényvkiadd, Budapest, 1-198.

SUGAR, 1. (1989): 4 Kizép-Tiszavidék két kéziratos
terképe. A Dobd Istvan Varmuzeum kiadasa, Eger,
1-160.

SUGITA, S. (1994): Pollen representation of
vegetation in Quaternary sediments: theory and
method in patchy vegetation. Journal of Ecology 82
881-897.

SUMEGHY, J. (1944): A Tiszéntil. Magyar tajak
foldtani leirasa, 6, Budapest, 1-208.

SUMEGHY, J. (1953): Medencéink pliocén és
pleisztocén rétegtani kérdései. Foldtani Intézet Evi
Jelentése 1951-rél, 83—-107.

SUMEGI, P. (1989): Hajdisdg felsé-pleisztocén
fejlodéstorténete  finomrétegtani  (liledékfoldtani,
oslénytani, geokémiai) vizsgalatok alapjan. [Upper
Pleistocene evaluation of Hajdusag region based on
fine-stratigraphical (sedimentological,

Térkeptorténet.



Archeometriai Mithely 2019/XV1/3.

paleontological, geochemical) analyses]. Dr. Univ.
Thesis, Debrecen, 1-96.

SUMEGI, P. (1995): Az utols6 30.000 év
valtozasainak rekonstrukcidja Gslénytani adatok
alapjan a Karpat-medence centralis részén. In: Tar,
K. (szerk.) "Berényi Dénes professzor sziiletésének
95. évforduloja” tiszteletére rendezett tudomanyos
emlékiilés eléadasai. MTA Debreceni Tertileti
Bizottsaga, Meteorologiai Munkabizottsag és KLTE
Meteorologiai Tanszék Kiadvany, 244-258.

SUMEGI, P. (1996): Az EK-magyarorszdgi
loszteriiletek  Osszehasonlito  Oskornyezeti  és
sztratigrafiai értékelése. [Comparative
paleoecological and startigraphical valuation of the
NE Hungarian loess areas] Kandidatusi (PhD)
értekezés, Debrecen — Budapest, 1-120.

SUMEGI, P. (2001): 4 negyedidészak foldtananak és
oskornyezettananak alapjai. JATEPress, Szeged, 1—
262.

SUMEGI, P. (2002): Régészeti geolégia és torténeti
okologia alapjai. JATEPress, Szeged, 1-224.

SUMEGI, P. (2003): Early Neolithic man and
riparian environment in the Carpathian Basin. In:
JEREM, E. & RACZKY, P. (eds.) Morgenrot der
Kulturen. Archaeoligua Press, Budapest, 53—60.

SUMEGI, P. (2004): Findings of geoarcheological
and environmental historical investigations at the
Koros site of Tiszapiispoki-Karancspart Haromaga.
Antaeus 27 307-342.

SUMEGI, P. (2005): Loess and Upper Paleolithic
environment  in  Hungary. Aurea  Kiado,
Nagykovacsi, 1-312.

SUMEGI P. (2011): A link between regions — The
role of the Danube in the life of European
communities. In: Kovacs, Gy. and Kulcsar, G. (eds.)
Ten Thousand Years along the Middle Danube. Life
and Early Communities from Prehistory to History.
Varia Archaeologica Hungarica, XXVI. Budapest,
9-44.

SUMEGI, P. (2012): The environmental background
of the Koros culture. In: ANDERS, A. & SIKLOSI,
Z8. (eds.) The First Neolithic Sites in Central/South-
East European Transect. Volume III: The Koros
Culture in Eastern Hungary. Archeopress, (British
Archaeological Reports, 23349, Oxford, 39-49.

SUMEGI, P. (2013): Régészeti geoldgia és torténeti
okologia alapjai. JATEPress, Szeged (Uj, javitott
kiadas), 1-224.

SUMEGI, P. (2016): Okorégiok talalkozasi pontja, a

Karpat-medence  kornyezettorténete.  Természet
Vilaga 147 7-11.

SUMEGI, P. & MOLNAR, S. (2007): The Kiritd
meander: sediments and the question of flooding.
Whittle, A. ed. 2007. The early Neolithic on the

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

243

Great Hungarian Plain: investigations of the Koros
culture site of Ecsegfalva 23, Co. Békés. Varia
Archaeologica Hungarica 21, MTA Régészeti Intézet
Kiadvanya, Budapest, 67-82.

SUMEGI P., MAGYARI E., DANIEL P,
HERTELENDI E., RUDNER E. (1999): A
kardoskuti  Fehér-t6  negyedidoszaki  fejlodés-
torténetének rekonstrukcidja. Féldtani Kozlony 129
479-519.

SUMEGI, P., CSOKMEIL, B., PERSAITS, G. (2005):
The evolution of Polgar Island. A loess covered lag
surface and its influences on the subsistence of
settling human cultural groups. In: HUM, L.,
GULYAS, S., SUMEGI, P. (eds.) Environmental
Historical Studies from the Late Tertiary and
Quaternary of Hungary. University of Szeged,
Szeged, 141-163.

SUMEGI, P., BODOR, E., TOROCSIK, T. (2006):
A hortobagyi szikesedés eredete. In: KISS, A,
MEZOSI, G., SUMEGHY, Z. (szerk.) T4j, kornyezet
és tarsadalom. Unnepi tanulmanyok Keveiné Barany
Ilona professzor asszony tiszteletére. SZTE
Kiadvanya, Szeged, 633-641.

SUMEGI, P., PERSAITS, G., GULYAS, S. (2012):
Woodland-Grassland Ecotonal Shifts in
Environmental Mosaics: Lessons Learnt from the
Environmental History of the Carpathian Basin
(Central Europe) During the Holocene and the Last
Ice Age Based on Investigation of Paleobotanical
and Mollusk Remains. In: MYSTER, R.W. (ed.)
Ecotones Between Forest and Grassland. Springer
Press, New York, 17-57.

SUMEGI, P, MAGYARI, E, DANIEL, P,
MOLNAR, M., TOROCSIK, T. (2013a): 28,000-year
record of environmental change in SE Hungary:
terrestrial response to Dansgaard-Oeshger cycles and
Heinrich-events. Quaternary International 278 34-50.

SUMEGI, P., SZILAGYI, G. GULYAS, S.
JAKAB, G., MOLNAR, A. (2013b): The Late
Quaternary Paleoecology and Environmental History
of the Hortobagy, an unique Mosaic Alkaline Steppe
from the Heart of the Carpathian Basin, Central
Europe. In: PRIETO, M.B.M., DIAZ, T.B. (eds.)
Steppe Ecosystems Biological Diversity,
Management and Restoration. Nova Publishers, New
York, 165-194.

SUMEGI, P., NAFRADI, K., MOLNAR, D.,
SAVIA, SZ. (2015): Results of paleoecological
studies in the loess region of Szeged-Othalom (SE
Hungary). Quaternary International 372 66-78.

SUMEGIL, P., MOLNAR, D., GULYAS, S.,
NAFRADI, K., SUMEGL, B.P., TOROCSIK, T.,
PERSAITS, G. MOLNAR, M. VANDEN-
BERGHE, J., ZHOU, L. (2018): High-resolution
proxy record of the environmental response to
climatic variations during transition MIS3/MIS2 and



Archeometriai Mithely 2019/XV1/3.

MIS2 in Central Europe: the loess-palacosol
sequence of Katymar brickyard (Hungary).
Quaternary International 504 40-55.

SZABO, J. & VOROS, 1. (1979): Gepida leldhelyek
Battonya hataraban. (Gepidische Fundorten in der
Gemarkung von Battonya.) Archaeoldgiai Ertesitd
106 218-230.

SZELEPCSENYI, Z., BREUER, H., SUMEGI, P.
(2014): The climate of Carpathian Region in the 20th
century based on the original and modified
Holdridge life zone system. Central European
Journal of Geosciences 6 293-307.

SZELEPCSENYI, Z., BREUER, H., KIS, A,
PONGRACZ, R., SUMEGI, P. (2018): Assessment
of projected climate change in the Carpathian Reigon
using the Holdridge life zone system. Theoretical
and Applied Climatology 31 1-18.

TIMAR, G., SUMEGI, P., HORVATH, F. (2005):
Late Quaternary dynamics of Tisza River: Evidence
of climatic and tectonic controlls. Tectonophysics
410 97-110.

TIMAR, G., MOLNAR, G. SZEKELY, B,
BISZAK, S., VARGA, J., JANKO, A. (2006):
Digitized maps of the Habsburg Empire - The map
sheets of the second military survey and their

georeferenced version. Arcanum Kiadd, Budapest,
1-59.

TROELS-SMITH, J. (1955): Karakterisering af lose
jordater. Danmarks geologiske Undersogelse, IV. 3.
(10), 39-73.

TOTH, E. (2004): Rémai utak Pannoniaban. Okor 1
43-48.

TOROCSIK, T. & SUMEGI P. (2016): Ember,
kormyezet és novényzet kapcsolata a Karpat-
medencében a jégkor végétdl napjainkig. Természet
Vildga 147 49-57.

TOROCSIK, T., NAFRADI, K., SUMEGI, P.
(2015): Komplex archeobotanika. GeoLitera Kiado,
Szeged, 1-313.

TOROCSIK T., SUMEGI B.P., SUMEGI P. (2018):
Az Ocsai Selyemrét kornyezettorténete a jégkor
veégétol. Rosalia 10 81-118.

TOROK, ZS. (1996): A Lazar-térkép és a modern eu-
ropai térképészet. Cartographica Hungarica S 44-45.
TUGYA, B. (2014): Késé  Arpad-kori
allatcsontleletek  Kiskunfélegyhaza, Amler-banya
leldhelyrdl. Archeologica Cumanica 3 387-397.

TUGYA, B. (2015): Kora kozépkori csontiillok
Oroshazardl. Mozaikok Oroshdza és vidéke multjabol
13 21-27.

TUGYA, B. LICHTENSTEIN, L. (2014):
Dunavecse-Ugordacio 1. leldhely II-V. szazadi
objektumainak archeozoologiai értékelése

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

244

(Archaeozoological analysis of the 2nd-5th century
features, Dunavecse-Ugordacio  site ). In:
SOMOGYVARI, A., V. SZEKELY, GY. (eds.) 4
Barbaricum dsvényein. A 2005-ben Kecskeméten
tartott ~ tudomanyos  konferencia  eldadasai.
Archaeologica Cumanica 1. Katona Jozsef Muzeum,
Kecskemét 2011, (2014) 145-160.

VALENZUELA, A., CAU, M.A., LEON, M.J.
(2017): Broadening the Scope of Bone Anvils: Direct
AMS 14 C Dating from the Island of Menorca
(Western Mediterranean). Radiocarbon 59 61-67.

VON DEN DRIESCH, A. (1976): A Guide to the
Measurement of Animal Bones from Archaeological
Sites as developed by the Institut fiir Palacoanatomie,
Domestikations forschung und Geschichte der
Tiermedizin of the University of Munich. Peabody
Museum  Bulletin 1., Peabody Museum of
Archaeology und Ethnology Harvard University,
Cambridge (U.S.A.), 1-148.

VITA-FINZI, C., HIGGS, E.S. with STURDY,
D.A., HARRISS, J.,, LEGGE, A.J. TIPPETT, H.
(1970): Prehistoric economy in the Mount Carmel
area of Palestine: site catchment analysis.
Proceedings of the Prehistoric Society 36 1-37.

VOLGYESI, L. (1997): Transformation of hungarian
unified national and Gauss-Kriiger projection system
into WGS-84. Reports on Geodesy, Warsaw
University of Technology 27 281-294.

VUKOVIC-BOGDANOVIC, S. & BOGDANO-
VIC, 1. (2016): Late Roman bone anvils from
Viminacium. In: VITEZOVIC, S. (ed.) Close to the
bone: current studies in bone technologies. Institute
of Archaeology, Belgrade, 66—70.

WALTER, H. & LIETH, H. (1960): Klimadiagramm
Weltatlas. Fischer Verlag, Jena, 1-51.

WASYLIKOWA, K. CARCIUMARU, M,
HAINALOVA, E., HARTYANYI, PB,
PASHKEVICH, G.A., YANUSHEVICH, Z.V.
(1991): East-Central Europe. In: BEHRE, K.E. (ed.)
Progress in  Old World Palaeoethnobotany.
Balkema, Rotterdam, 207-239.

WILLIS, K.J., SUMEGI, P., BRAUN, M., TOTH A.
(1995): The Late Quaternary environmental history
of Batorliget, N.E. Hungary. Palaeogeography,
Palaeoclimatology, Palaeoecology 118 2—47.

WILLIS, K.J., SUMEGI, P., BRAUN, M,
BENNETT, K.D., TOTH, A. (1998): Prehistoric land
degradation in Hungary: Who, how and why?
Antiquity 72 101-113.



