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Foreword

Foreword

In some cultures, the newborn infant is set on the ground as an expression of 
whence new life comes from and to whom it belongs. This custom, reflect
ing the very first meeting with Mother Earth, may seem a little barbaric to 
us -  however, in fortunate cases, it is followed by many other encounters of 
this type, some of which determine one’s entire life since the landscape ir
revocably engraves the features of the natural and man-made environment on 
the child’s soul. Growing up in the heartland of Transdanubia, the landscape 
of “sweet Pannónia” moulded me into a Transdanubian, to whom beauty is 
synonymous with the magnificent basalt organs of the Tapolca Basin and the 
Tihany Peninsula. Neither have I forgotten the people among whom I grew up 
in this wonderful corner of the world. And no matter where I lived after leav
ing Transdanubia, I always carried the love for my personal homeland in my 
heart during my wanderings. This personal heritage drew me back and this is 
why I gladly accepted the task of investigating the environmental history of 
Transdanubia with my colleagues.

What can be more intoxicating for a geologist from Transdanubia than to 
study the past of his own homeland? I became a witness to how the vegeta
tion, the fauna, and the soil were transformed during the past twenty thousand 
years in the regions of Transdanubia. Following the sedimentological, isotope 
chemical, palaeobotanical and palaeozoological analysis and evaluation of the 
samples extracted from the Transdanubian sediment catchment basins, we 
could reconstruct how bygone communities transformed the landscape of my 
homeland, what scars and wounds they inflicted on the land during their daily 
battles for livelihood, and how they acted as if they were the eternal owners of 
the land, unaware that they were in fact possessed by the land.

The findings presented in this volume speak for themselves. The wealth 
of new and precise data presented here have set the environmental and cul
tural history of Transdanubia in a new perspective and have shed fresh light 
on the intricate relationship between the environment and the peoples living 
here from the Mesolithic to the Ottoman period. Suffice it here to mention 
but one point: we now have a better understanding of how the communities of 
the Transdanubian Linear Pottery culture were able to prosper in this fertile 
region and how they could colonise all of Central Europe within a few genera
tions, carrying with them a tangible piece of their cultural cradle: the Szentgál 
radiolarite of their homeland.

Throughout this research project, I felt that this was more than the aver
age archaeogeological and palaeoenvironmental investigation, and this feeling
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deepened now that the project has ended. I am now aware that this work was 
indeed a labour of love and a redemption of the many debts I owed the land of 
Transdanubia, my parents and relatives, my teachers and my friends, and not 
least the silent and taciturn rocks, which have sustained the world, and which 
can be coaxed to tell their story with patience and skill.

It is my hope that our readers will discover the timeless features of the 
natural and human environment, which together have created the Transdanu- 
bian landscape and the land, which has sustained and enchanted generation 
after generation.

Pál Sümegi
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Analytical procedures

Analytical procedures

Selection of the sampling locations
Pál Sümegi

We studied the sediment sequences from earlier corings1 and the National Coring System of the 
Agrogeological Department (founded in 1879) of the Geological Institute of Hungary before se
lecting the sampling locations. We could also rely on our own earlier corings at these locations, 
most of which were performed in the 1990s.

The sediment catchment basins were selected with a view to the potential pollen influx.2 This 
was a rather difficult task in Transdanubia because the size of the sediment catchment basins 
usually exceeded the ideal basin with a diameter of 200 m receiving local pollen,3 and thus the 
pollen record tended to reflect the vegetation history of a larger area. Almost all of the sediment 
catchment basins had sections characterised by stream inwash, meaning that the samples con
tained redeposited and extra-local pollen grains in the samples, and that there were hiatuses in 
the sediment sequence.

We tried to address this problem by submitting the sediment samples to macrobotanical and 
mollusc analyses, which provide a better picture of the one-time local environment. However, we 
found certain discrepancies between the results of the sedimentological, palaeobotanical, macro- 
botanical and malacological analyses owing to the geologic and morphologic features of the study 
areas. These discrepancies can be chiefly attributed to the fact that a substantial amount of the pol
len was extra-local and did not originate from the shoreline area of the sediment catchment basin.

Geomorphological analyses
Gergő Persaits and Pál Sümegi

The geomorphological analysis of the study areas, the presentation of the sampling locations and 
the palaeoenvironmental map series were made using digital terrain modelling by digitising the 
1:10,000 maps of the National Projection Grid (EOV) using the ArcView 3.2 programme and 
generating terrain models using the Arclnfo 7 programme. The digital terrain models showing

1 László, G. -  Emszt, K.: Jelentés az 1905-1909 év folyamán eszközölt tőzeg és lápkutatásról [Report on peat and bog 
research in 1905-1909]. Manuscript in the Archives of the Geological Institute of Hungary. Budapest 1911; László, G.: 
A balatonmelléki tőzeglápok és berkek [Peat bogs and groves in the Balaton region]. Budapest 1913; László, G. -  
Emszt, K.: A tőzeglápok és előfordulásuk Magyarországon [Peat bogs and their occurrence in Hungary], Budapest 
1915.

2 Evans, J. -  O’Connor, T: Environmental Archaeology. Phoenix Mill 1999.
3 Jacobson-Bradsliaw (1981).

17



Environmental Archaeology in Transdanubia

the geomorphological features were carefully analysed before the selection of the sampling loca
tions and they were also used for the morphological description of the study areas and the crea
tion of maps showing the vegetation history of a particular area.

Coring techniques
Pál Sümegi

Overlapping cores were extracted using a Russian corer, conforming to the general practice in 
Quaternary palaeoenvironmental studies.4 After transportation to the laboratory, the cores were 
cut lengthwise for various analyses; the sections for palaeobotanical and geochemical analyses 
were stored at 4 °C in accordance with international standards. The samples submitted to litho
logical analyses were identical with the ones used for the palaeobotanical, macrobotanical, mala- 
cological and radiocarbon analyses.

Sedimentological analyses
Pál Sümegi

We employed the Casagrande aerometer method for determining particle size distribution5 and 
the international Troels-Smith soft sediment classification scheme and symbols for describing the 
sediment sequence.6 The carbonate and organic material contents were determined by the loss-on- 
ignition procedure as described by Walter E. Dean.7 The particle size distribution, the carbonate 
contents and the statistical parameters of grain textures were plotted using Keith David Bennett’s 
P simpoll software.8

Radiocarbon analyses
Eva Svingor, Mihály Molnár and Zsuzsanna Szántó

Samples from the extracted cores were submited for radiocarbon analysis to determine their abso
lute age. The recent modernisation of the Laboratory of Environmental Studies of the Institute of 
Nuclear Research of the Hungarian Academy of Sciences made this laboratory suitable for these 
measurements.9 * * *

4 Aaby, B. -  Digerfeldt, G Sampling techniques for lakes and bogs. In: Handbook of Holocene Palaeoecology and 
Palaeohydrology. Ed. by B. E. Berglund. New York 1986, 181-194; Sümegi, P.: A negyedidőszak földtanának és 
őskörnyezettanának alapjai [Quaternary geology and palaeoenvironment], Szeged 2001.

5 Casagrande, A.: Die Aräometer-Methode zur Bestimmung der Kornverteilung von Böden und anderer Materialien. 
Berlin 1934.

6 Troels-Smith, J: Karakterisering af lose jordater [Characterisation of unconsolidated sediments], Danmarks Geolo- 
giske Undersogelse Series. IV. 3 10 (1955) 1-73.

7 Dean, W. E.: Determination of carbonate and organic matter in calcareous sediments and sedimentary rocks by loss 
on ignition: comparison with other methods. Journal of Sedimentary Petrology 44 (1974) 242-248.

8 Bennett (mi).
9 Hertelendi, E.: Izotópanalitikai célú műszer és módszerfejlesztések és azok alkalmazásainak eredményei [Isotope

analytical instruments and techniques, and the results of their application], CSc thesis. Debrecen 1990; Hertelendi, E. -
Csongor, E. -  Záborszky, L. -  Molnár, J. -  Gál, J. -  Györffy, M. -  Nagy, S.: A  counter system for high precision l4C
dating. Radiocarbon 31 (1989) 399-408.
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Charcoal remains, peat and mollusc shells retrieved from the sections were used, usually 20 g 
of mollusc shell fragments and 6-10 g of peat and charcoal respectively. The mollusc samples 
were prepared using the procedure described by Ede Hertelendi and his colleagues.10

Palaeobotanical analyses
Imola Juhász

Most of the cores were sub-sampled at 4-8 cm, with a few sub-sampled at 16 cm intervals for the 
palaeobotanical analyses using a metal sampler. The exterior of the cores was removed and the 
sub-samples were taken from the core’s interior to avoid errors arising from recent pollen con
tamination. With a few exceptions, Bálint Zólyomi’s ZnCl2 procedure was used for the chemical 
treatment.11

The pollen-rich organic material was embedded in glycerine and mounted on slides using 
a Pasteur pipette. It was then sealed with a cover glass, whose edges were sealed to prevent the 
sample from drying out and the cover glass from slipping. Pollen grains are counted until a 
sum of at least three hundred pollen grain from terrestrial plants are counted (aquatic species 
are discounted) -  statistical studies have shown that higher counts do not yield substantially 
more information.12 Some taxa are represented better than others, and the presence or absence 
of certain taxa is important information too. The pollen assemblage does not necessarily show 
a homogenous distribution on the slide since the pollen grains of certain species, such as Picea 
or Abies, which are larger, usually show a concentration in the centre, while smaller grains can 
roll towards the edge owing to their mobility. When preparing samples for analysis, care must be 
taken to minimise possible detritus, ensuring the even distribution of all pollen grains.

An Olympus light microscope and a Nikon 604 polarising light microscope was used for 
counting; the ocular was set to a magnification of 10x, the objective to 40x and 100x, giving a 
total magnification of 400x and lOOOx. The latter was used for the determination of problematic 
pollen grains with the aid of immersion oil (which was then removed with alcohol after its use). 
Various reference works,13 reference collections and on-line databases14 were consulted for de
termining the pollen grains.

Lycopodium spore tablets were added for the determination of pollen concentration.15 These 
tablets contain a known quantity of acetolysed Lycopodium spores, which are counted together 
with the fossil taxa. The tablets must be added before the chemical treatment because together 
with the possible loss of pollen grains during the chemical treatment, a similar amount of Lyco
podium spores are also lost and thus the ratio of spores and fossil taxa remains unchanged. If the 
sedimentation rate (cm/year) or the deposition rate (year/cm) is known, the pollen concentration 
allows the determination of the pollen influx, i.e. the number of pollen grains falling on one 
square centimetre of surface per year (pollen/cm2/year). The advantage of pollen influx data over

10 Hertelendi, E. -  Sümegi, P. -  Szöőr, Gy.: Geochronologic and paleoclimatic characterization of Quaternary sedi
ments in the Great Hungarian Plain. Radiocarbon 34 (1992) 833-839.

11 Zólyomi, B.: Magyarország növénytakarójának fejlődéstörténete az utolsójégkortól [Development ofHungary’s vege
tation cover from the last glacial], MTA Biológiai Osztályának Közleményei 1 (1952) 491-530.

12 Birks—Gordon (1985).
13 Reille, M.: Pollen et spores d’Europe et d’Afrique du Nord. Éditions du Laboratoire de Botanique Historique et Paly- 

nologie. Marseille 1992; idem: Pollen et spores d’Europe et d’Afrique du Nord, Supplément 2. Éditions du Labora
toire de Botanique Historique et Palynologie. Marseille 1998; Moore et al. (1991); Faegri-Iversen (1989).

14 E.g. http://paldat.botanik.univie.ac.at
15 Stockmarr, J.: Tablets with spores used in absolute pollen analysis. Pollen et Spores 13 (1971) 615-621.

19



Environmental Archaeology in Transdanubia

percentage data is that it indicates the number of taxa and their proportion relative to each other 
independently. In the case of frequency values (used in this volume), the changes in the values 
of one taxon entails changes in the values of the other taxa, even though their absolute values 
remain unchanged, i.e. their proportion did not rise in a given area during a given time-span 
compared to the other taxa.16 The statistical analyses were performed using frequency values 
because there was no need for standardisation owing to the different units and unit variances, and 
the interpretation of results is easier.17

The pollen diagrams in this volume show relative frequencies calculated from the pollen 
sums of the various arboreal (AP) and non-arboreal (NAP) taxa, excluding the values of aquatic 
species, spores, ferns, mosses and sedges (AP + NAP = 100%).

The pollen diagrams were constructed using the GpalWin18 and the CorelDraw 10.0 pro
grammes. The determination of pollen zones was based on the joint changes of the most im
portant taxa19 and was performed visually in most cases. Local pollen zones were marked with 
letters (a, b, c, etc.) or numerals.

Several factors, which determine the composition of the pollen sample, must be considered in 
the interpretation of pollen records.

(1) The size of the sediment catchment basin (lake, bog, marsh).20
(2) Pollen grains from other areas and other layers can reach the basin owing to groundwater 

movement. The same problem is encountered in the case of oxbow lakes, which are periodically 
re-connected to the active river channel, since pollen grains of species alien to the studied area 
can be transported by water to the sediment catchment basin, resulting in the change of the pollen 
composition. This is especially true of pollens with air bladders (Pinus, Picea, Abies), which can 
travel substantial distances floating in air or on water.21

(3) Problems of determination: the pollens of certain families (such as certain monocoty
ledons, grasses, Poaceae or Gramineae as they were earlier called) cannot be morphologically 
distinguished from each other or can only be distinguished with difficulty. In some cases, pollen 
grain size offers a starting point for identification (in these cases, an ocular micrometer must be 
used and a knowledge of statistical characteristics is necessary). This can cause difficulties in 
the case of cereals and intertilled crops, whose exact identification is vital for determining the 
cultivated species in samples recovered from archaeological sites.22 Identification using a light 
microscope is often only possible on a family or genus level. The degree to which pollen grains 
have become decayed also influences their identification since well-preserved samples only sur
vive under reducing conditions. Under oxidising conditions, the exine of the pollen grain and its 
pattern can become damaged to the extent that identification becomes impossible owing to bac
terial activity. The characteristic traits of the deformation (both chemical and mechanical) allow 
certain conclusions about the environment in which pollen grains became fossilised.23

(4) Selective fossilisation: the pollen grains of certain taxa are either very badly preserved or 
not at all (Populus), leading to their absence from the pollen spectra, while well fossilising pollen

16 Birks, H. J. -  Birks, H. H.: Quarternary palaeoecology. London 1980.
17 Birks-Gordon (1985).
18 Goeury, C Acquisition, gestion et representation des données de l’analyse pollinique sur micro-ordnateur. In: Actes 

X, Symposium APLF, Bordeaux 28 sept.-2 oct. 1987. Institut Franqais de Pondichéry. Traveaux de la Section des 
Sciences et Techniques 25 (1988) 405-416.

19 Cushing, E. J.: Late Wisconsin Pollen Stratigraphy in East-Central Minnesota. PhD Thesis. Minneapolis, MN 1963; 
Birks-Gordon (1985).

20 Jacobson-Bradshaw {1981).
21 Moore et al. (1991).
22 Faegri-Iversen {1989).
23 Moore et al. (1991).
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grains with thick exines of other taxa can lead to over-representation in samples. Also, little is 
known about the process of how pollen grains are dispersed, how they are embedded and pos
sible post-depositional changes.24

(5) Pollen production differs from species to species: many cultivated plants (as well as wild 
ones) and weeds are insect or self-pollinated and produce few pollens, meaning that their pres
ence in the pollen samples is incidental and that their absence can in part be attributed to bad 
fossilisation. At the same time, various factors can lead to the accumulation of the pollen grains 
of these species to an extent exceeding normal conditions (e.g. during threshing or in areas lying 
along cereal transportation routes). The pollen grains of water-pollinated species are deposited 
within a radius of a few metres in the case of shallow waters. In contrast, wind-pollinated taxa 
producing substantial amounts of pollen are often over-represented.25

Macrobotanical analyses
G usztáv Jakab

We used a modified version of the QLCMA technique (semi-quantitative quadrat and leaf-count 
macrofossil analysis technique).26 Organic remains from peat and lacustrine sediments rich in 
organic matter can be divided into two major groups. Some remains can be identified with lower 
ranking taxa (specific peat components), while others cannot be identified using this approach 
(non-specific peat components).

Sediment samples can contain significant amounts of non-specific peat components, which 
reveal much about the hydrologic conditions and chemical composition of the area in which the 
sediment accumulated. The most important non-specific peat components are the following:

Undifferentiated monocotyledon remains (Monocot. undiff): opaque or slightly pigmented 
rhizomes and epidermal tissue fragments, with elongated or short cells.

Unidentified organic material (UOM): irregularly shaped tissue fragments, often moderately 
decomposed. These can come from both monocotyledons and dicotyledons.

Unidentified bryophyte fragments (UBF): Only the tubular, brown pigmented “stem” sur
vives in decomposed peat with the stub of the “leaf veins”.

Unidentifiable leaf fragments (ULF): Moderately humified deciduous tree leaf fragments. 
Easily recognisable by the remains of web-like veins.

Charcoal: Tiny, 0.3-3 mm large charcoal fragments (macro-charcoal), probably of alloch
thonous origin. They are not identical with the micro-charcoal counts performed as part of pollen 
analyses because these are larger. Their amount indicates the intensity of local fires.27

Wood: Lignified plant tissues can be easily recognised from their compact, thick-walled 
wood fibres. Even though the remains cannot be identified on the species level, their amount can 
be a typical feature of the sediment.

In the case of specific peat components, the remains can often be identified on the species 
level. They are important for reconstructing the sediment deposition environment. The local 
vegetation often allows identification on the association level. The most important specific peat 
components are seeds, fruits, sporogons, mosses, rhizomes and epidermis (e.g. Carex species),

24 Faegri—Iversen (1989).
25 Ibidem.
26 Jakab et al. (2004); Barber, K. E. -  Chambers, F. M. -  Maddy, D. -  Brew, J.: A sensitive high resolution record of the 

Holocene climatic change from a raised bog in northern England. The Holocene 4 (1994) 198-205.
27 Jakab et al. (2004).
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leaf epidermis, other tissues and organs (hairs, tracheids, etc.), insect remains and Ostracoda 
shells. The identification of herbaceous plant tissues was based on the procedure described in a 
study written jointly by Pál Sümegi and the present author.28

We defined the amount of peat components on the 1 cm3 level, and the amount of seeds on the 
3 cm3 level. The samples were washed through a sieve with a 300 pm mesh size. Concentration 
levels were determined by adding a known amount of indicator grains (0.5 g poppy seed, ca. 960 
pieces) and by counting the poppy seeds and the remains using a stereo microscope in ten 10 mm 
by 10 mm quadrates in a Petri dish. Similarly to mosses, rhizomes can only be identified with a 
light microscope. We removed a hundred monocotyledon remains and mounted them in water 
on microscopic slides for determining the percentages of individual taxa and of Monocot. undiff. 
The values for different moss species and UBF were determined using a similar procedure. The 
concentration can be described with the following equation:

counted macrofossil (average) x 960 (total poppy seeds)
macrofossil concentration = ---------- ----------------— --------- ----------- ------ ------- ;— —

counted poppy seeds (average) x sample volume (cm )

The tissue and moss remains were embedded in glycerine jelly on slides for later analyses. 
The seeds were preserved in Eppendorf tubes in a 1:1:1 mixture of glycerol, ethanol, formalde
hyde and water.

We used the Psimpoll programme for plotting the analytical results.29

Malacological analysis
Pál Sümegi

Sediment samples were washed through a fine mesh screen (0.5 mm). The retrieved mollusc re
mains were taxonomically identified using standard reference works.30 The cores were sampled 
for mollusc remains at 4 cm intervals and evaluated at 8 cm intervals by assignment to palaeo- 
ecological groups.31 Fluctuations in the frequencies and dominance values of various palaeo-

28 Jakab, G. -  Sümegi, P.: A lágyszárú növények tőzegben található maradványainak határozója mikroszkopikus bé
lyegek alapján [Identifying herbaceous plant remains from peat on the basis of microscopic features], Kitaibelia 9 
(2004) 93-129.

29 Bennett (1992); Podani, J.: SYN-TAX 5.0: Computer programs for multivariate data analysis in ecology and system- 
atics. Abstracta Botanica 17 (1993) 289-302.

30 Cameron, R. A. D. -  Redfern, M.: British Land Snails (Mollusca: Gastropoda): Keys and Notes for Identification of 
the Species. London 1976; Kerney et al. (1983); Likharev—Rammelmeier (1962); Lozek (1964); Soós (1943).

31 The following reference works on fossil and recent molluscan fauna were consulted for the palaeoecological group
ing: Ant, H.: Faunistische, ökologische und tiergeographische Untersuchungen zur Verbreitung der Landschnecken in 
Nordwestdeutschland. Abhandlungen aus dem Landesmuseum für Naturkunde zu Münster in Westfalen 25. Münster 
1963; Boycott, A. E.: The habitats of land Mollusca in Britain. Journal of Animal Ecology 22 (1934) 1-38; Evans, J. G.: 
Land Snails in Archeology. London 1972; Lozek (1964); Meijer, I :  The pre-Weichselian non-marine molluscan fauna 
from Maastricht-Belvedere (Southern Limburg, the Netherlands). Mededelingen Rijks Geologische Dienst 39 (1985) 
75-103; Sparks, B. W: The ecological interpretation of Quaternary non-marine Mollusca. Proceedings of the Lin- 
nean Society of London 172 (1961) 71-80. Studies on the distribution of fossil and recent molluscs were also used: 
Bába, K.: Magyarország szárazföldi csigáinak állatföldrajzi besorolásához felhasznált faj-area térképek [Area maps 
used for the zoogeographical classification of Hungary’s land snails]. Folia Musei Historico-naturalis Musei Mat- 
raensis 8 (1983) 129-132; idem: Magyarország szárazföldi csigáinak állatföldrajzi besorolásához felhasznált faj-area 
térképek II [Area maps used for the zoogeographical classification of Hungary’s land snails]. Folia Musei Historico- 
naturalis Musei Matraensis 11 (1986) 49-69; Ehrmann, P.: Weichtiere, Krebstiere, Tausendfüssler. Lfg. 1. Mollusca. 
Die Tierwelt Mitteleuropas II. Leipzig 1933; Kerney et al. (1983); Klemm, W: Die Verbreitung der rezenten Land-
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ecological and biogeographical groups in relation to depth were plotted for each section using the 
Psimpoll programme.32

The mollusc samples were useful for determining not only palaeoecological zones, but bio
zones as well. János Podani describes several classification and ordination methods for compar
ing mollusc faunas,33 of which we have already successfully applied the Sorensen index and the 
Bray-Curtis index34 for the analysis of Quaternary mollusc faunas.35 One major advantage of 
this index is that it takes account of the differences between the numbers of specimens of a par
ticular species per sample during the comparison. Since we had percentage values, there was no 
need for standardisation.36 The Bray-Curtis index was used for calculating similarities and the 
Orlóci-Ward-type clustering procedure was employed for the cluster analysis.37 The calculation 
of the similarity index and the clustering of the data were carried out with the help of the NU- 
COSA programme.38 The clusters on the dendograms were interpreted as representing a single 
biozone or palaeoecological zone (MZ-1, MZ-2, etc.).39
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The Little Balaton region and the Balaton Uplands

Palaeoenvironmental studies 
in the Little Balaton region

Description of the sampling locations 
in the Little Balaton region

Imola Juhász

Lying west of Lake Balaton, the Little Balaton region is an extensive swampy area, which has 
been repeatedly drained at different periods during historical epochs (Fig. 1). The most dramatic 
intervention took place in 1950s, when the area was totally drained and used for agricultural 
cultivation. Its rehabilitation began in the early 1990s, following a series of grave environmental 
problems and the deterioration of the water quality of Lake Balaton, as well as the realisation that 
this swampy area acted as a natural filter for the water flowing into Lake Balaton. The western 
part of this region is covered by the meridional valleys of the Zala Hills. At present, the entire 
Little Balaton region west of Lake Balaton is covered with water and forms a nature reserve.

All four sampling locations lie in County Zala; they are part of the Zalavár Ridge micro-re
gion, which covers an area of roughly 150 km2. This extensive, flattish, north to south meridional 
ridge runs between the lower Zala and the Hévíz valleys. Its cuesta territory narrows gradually 
to the south and is traversed by valleys to the south, in the slope direction. Its surface is varied 
as regards terrain morphology. The northern part, dissected along transverse faults, is more vari
egated and considerably more eroded. The southern sloping fringe, covered with loess accumu
lating to a thickness of 10-20 m, has a more uniform surface and its macro- and micro-fauna is 
poorer. Owing to the rather low relative elevation differences (34 m/km2), it resembles a more
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strongly undulating plain. This micro-region is rather poor in natural resources. The thick loess 
cover is exploited for brick-making (Zalaszentgrót).1

The region lies on the boundary of the temperate cool-moderately wet and the temperate 
cool-moderately dry climatic zones. The mean annual temperature is 9.8 °C (a little over 9.8 °C 
in the south), with a mean temperature of 15.5-16 °C in the growing season. Annual precipitation 
is around 700 mm, 440 mm of which falls in the growing season. The natural conditions of the 
region favour a forest economy, while the climate enables the cultivation of less warmth demand
ing species. The largest body of water is Lake Hévíz, fed by medicinal springs, covering an area 
of roughly 5 ha. A medicinal spring, its original temperature was 33 °C. Groundwater forms a 
continuous table in the lower-lying areas, where its height ranges between 4 -6  m; in the valleys, 
the groundwater table is between 2 -4  m.

The region is part of the Saladiense in the phytogeograph ical classification; the most common 
forest associations are oak-hornbeam forests (Querco robori-Carpinetum), sessile oak-hornbeam 
forests (Querco petraeae-Carpinetum), oak-ash-elm gallery woods (Querco-Ulmetum), and wil
low-poplar gallery woods (Salicetum albae-fragilis). The shrub level is dominated by white cinque
foil (Potentilla alba), vetches (Vicia cassubica, V. oroboides), large red deadnettle (Lamium or
vaid), cyclamen (Cyclamen purpurascens), prostrate rock-rose (Fumana procumbens), fescues 
(Festuca vaginata, F. rupicola), etc. The forest management areas are covered with hardwood 
deciduous forests o f mixed age. The larger, northern part is covered with slightly dissected ero- 
sion-derosion hills, the southern third with a loess covered sandy-gravelly alluvial fan, which 
grades into the subsidence basin of the Little Balaton in the south and the Hévíz-Páhok Channel 
in the east. Higher ridges are predominantly covered with brown forest soil (accounting for about 
two-thirds of the area), which is by and large evenly divided among ploughland, vineyards and 
hornbeam-oak forests. The depressions are covered with thin meadow fan soils and form a mo
saic of gallery woods, meadows, and pastures. The meridional valleys are characterised by flora 
typical for the Preillyricum between the Illyricum phytogeographical province of the western 
Balkans and the Pannonian region dominating most of modern-day Hungary. Numerous Illyric, 
Mediterranean and Alpine elements thrive in the undergrowth of the oak forests. Large stands of 
alder trees (Alnus glutinosa) dot the wet meadows with a constantly high water table. The open 
areas around the peatland are utilised as ploughland and pasture.2

The sampling location at Keszthely-Úsztatómajor lies south of Lake Hévíz, between Hévíz 
and the Úsztatómajor Channel, about 10 km west of Keszthely. The Alsópáhok location can be 
found about 100—200 m south of Keszthely-Úsztatómajor, by the road leading from Keszthely 
to Alsópáhok. At present, the greater part of this area is uncultivated, the groundwater level is 
quite high, and the vegetation is dominated by tall sedges. The Fönyed location lies in the south
ern part of the peatland; the sampling location can be found on the territory of the reconstructed 
Little Balaton II, west of the village. At present, most of the area is covered with 20-50 cm deep 
water, except for the higher elevations on which poplar forests have been planted.3 The Zalavár 
location lies close to the archaeological site at Zalavár, from which it is separated by an elevation 
(Fig. 2).

1 Marosi, S. -  Somogyi, S. (eds): Magyarország kistájainak katasztere [Gazetteer of the micro-regions of Hungary], 
Budapest 1991.

2 Hortobágyi, T. -  Simon, T: Növényföldrajz, társulástan és ökológia [Plant geography, associations and ecology]. 
Budapest 1991.

3 Medzihradszky (2001b).
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The pollen sequence from Alsópáhok
Imola Juhász

The palaeoenvironmental investigation of the peatland in the Hévíz-Páhok subsidence, lying no 
more than a few kilometres north of the Little Balaton, yielded a wealth of information on the 
area’s vegetation history. The sampling location in one of the best-known peat-bogs in Transdanu- 
bia lies about 100 m from the road between Alsópáhok and Keszthely (Fig. 1). The Alsópáhok 
sequence can be divided into two major sections, both in terms of the radiocarbon dates for the 
sequence and the nature of the plants represented in the pollen assemblage. The lower section of 
the sequence (565-220 cm) reflects a Late Glacial and Early Holocene vegetation dominated by 
Pinus and Poaceae, the upper section (220-20 cm) shows a shift to a thermophilous deciduous 
woodland typical for the Holocene. Another pollen sequence, reflecting the vegetation changes 
between 8500-2500 cal BC, has been published from Keszthely-Úsztatómajor,4 a location lying 
a few hundred meters from the Alsópáhok one. The sequences from Zalavár5 and Fönyed6 too 
provide valuable data on vegetation dynamics during the mid-Holocene. Unfortunately, there 
is little information on the Late Glacial period preceding the Holocene and the Holocene/Pleis- 
tocene transition (12,000-9000 uncal BP) in this region. This study hopes to remedy this situa
tion by presenting data on local and regional vegetation changes during the past 1500 (cal) years. 
In addition to the reconstruction of vegetation during the Late Glacial/Early Holocene and the 
Late Holocene, 1 have also attempted to determine the impact of human activity on the environ
ment and the changes caused by this activity.

The peatland was mapped as part of the National Peatland Survey. Based on a 1:2880 scale 
map, the coring point was suggested by Jacques-Louis de Beaulieu during the summer of 1999. 
The palynological analyses were conducted in the Laboratory of the Institue Méditerranéen 
d’Écologie et de Paléoécologie (IMEP) in Marseille as part of my PhD research. The sediment 
cores were extracted with a Russian corer, which excludes younger pollen contamination and 
ensures the removal of intact sediment cores. The lithological description of the sediment core is 
presented in Table 1. For the chemical treatments, I followed the standard laboratory procedure as 
described by Gunnar Erdtman,7 complemented by dense-media separation using Cd-I, (Thoulet 
solution).8 Four samples from the 4 m long sediment core were sent for AMS dating to Gif-sur- 
Yvette with the help of Martine Pattern. All dates are presented on a calibrated calendar year (cal 
BC) scale (Fig. 2; Table 2).

The pollen sequence (Fig. 3)

ASK-a (565-330 cm)
The lowermost local pollen zone reflects a vegetation dominated by Pinus, Betula and Poaceae. The 
AMS measurements gave a date of 10,730±110 uncal BP at 545 cm. The pollen assemblage reflects 
a dense pine-birch forest with Pinus cembra, Pinus sylvestris/Pinus mugo, and high values of Picea

4 Medzihradszky (2001a); idem (2001b).
5 Juhász (2002); idem (2004).
6 Medzihradszky (2001b); idem (2005).
7 Erdtman, G New methods in pollen analysis. Svensk Botanisk Tidschrift 30 (1936) 154-164.
8 Nakagawa, T. -  Brugiapaglia, E. — Digerfeldt, G. -  Reille, M. -  de Beaulieu, J.-L. -  Yasuda, Y.: Dense-media sepa

ration as a more efficient pollen extraction method for use with organic sediment/deposit samples: comparison with 
the conventional method. Boreas 27 (1998) 15-24.
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Depth (cm) Description
20-103 Black decomposed peat with mollusc shells between 30-70 cm

103-105 Transitional zone
105-200 Black, sandy peat with organic rich layers between 140-155 cm
200-225 Black decomposed peat
225-265 Dark brown peat
265-283 Black decomposed peat
283-300 Dark brown peat
300-352 Black decomposed peat
352-388 Dark brown peat
388-395 Brown, minerogenic silt layers
395-400 Gyttja
400-410 Dark brown peat
410-450 Black decomposed peat
450-468 Dark brown peat

468-500 Black organic rich peat with additional decomposed 
layers between 490-500 cm

500-562 Dark brown peat with additional decomposed layers between 
535-562 cm

562-565 Gyttja with organic material

Table 1. The sediment sequence from Alsópáhok

Laboratory code depth
(cm) sample type l4C age 

(uncalBP)
calibrated age 
(calBC/calAD)

gif-100253 180-190 wood fragment 1360±70 540-830 AD
gif-100254 210-220 plant residue 3790±90 2500-1950 BC
gif-100255 310-320 plant residue 10,170±120 10,700-9300 BC
gif-100256 540-550 plant residue 10,730±110 11,230-10,650 BC

Table 2. Radiocarbon dates for the Alsópáhok sequence

Atmospheric data from Stuiver et al. (1998); OxCal v3.5 Bronk Ramsey (2000); cub r:4 sd:12 prob usp[chron]
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and Corylus. The herbaceous vegetation is dominated by Poaceae, with Artemisia and Chenopo- 
diaceae, reflecting dry grassland around the pine forests. The high values of Pinus suggest a 
milder climate and a dense forest cover.

ASK-b (330-270 cm)
The AMS date for the section at 315 cm indicates that it was deposited around 10,170±120 uncal BP. 
This period is not represented in the pollen sequences from eastern Hungary. The expansion of 
herbaceous species and the sudden decline of pine reflect a climatic deterioration and the onset 
of a colder climate. Pine forests retreated and cold steppe elements (.Artemisia, Chenopodiaceae) 
colonised the forest clearings. Similarly to other light-loving species, Betula and Corylus colo
nised glades and clearings, although to a lesser extent than in the preceding period. Monolete 
spore ferns and Sparganium/Typha and Carex species thrived in the wet areas.

ASK-c (270-215 cm)
The next local pollen zone reflects a vegetation again dominated by a mixed Pinus and Betula 
forest, with the presence of Corylus and other meso-thermophilous deciduous taxa. The zone 
reflects a transition from an open Pinus cembra-Pinus sylvestris/Pinus mugo-Betula to a denser 
arboreal vegetation, in which Pinus sylvestris, Betula, Picea and Corylus are present alongside 
other elements of mixed oak forests. Wetter areas are dominated by Cyperaceae, although Alnus 
pollens too appear regularly. This period reflects a climatic improvement, during which the co
niferous forest canopy opened, leading to the appearance and gradual expansion of mixed oak 
woods.

ASK-d (215-185 cm)
AMS dating yielded a date of 3790±90 uncal BP/2500-1950 cal BC at 215-210 cm, indicating a 
hiatus of several thousand years in sediment deposition. The pollen assemblage shows that pine 
species {Pinus, Picea. Abies) were still widespread. Mixed oak woods typical for the Holocene 
had already developed, together with all the characteristic species of this vegetation, including 
Ulmus, Quercus and Tilia. Fagus too makes an appearance among the forest elements and Carpi- 
nus is also attested periodically, although with values barely exceeding 1%. Herbaceous plants 
are dominated by species typical for dry grassland, such as Artemisia, Chenopodiaceae, Poaceae, 
and Compositae; anthropogenic markers too occur regularly in the pollen assemblage. The high 
values of cereals reflect arable farming in the area. Species indicating grazing and trampling 
(Plantago, Rumex, Centaurea, and Brassicaceae), can also be detected in the assemblage. The 
sudden change in the proportions of pines and deciduous species at 190 cm is perhaps a reflection 
of another hiatus in the sequence, but there is no means of confirming this. Wet areas are domi
nated by monolete spore ferns, with occurrences of Cyperaceae and Sparganium/Typha species 
in the peat areas.

ASK-e (185-20 cm)
The last local pollen zone can be dated to the close of the Holocene (1360±70 uncal BP; 540-830 AD). 
This period is characterised by intensive human activity in the area. Seven sub-zones, charac
terised by major variations in the values of meso-thermophilous tree species (AP) and minimal 
Pinus values, could be distinguished, corresponding to the changing nature of human impact on 
the environment. The mixed oak forest is dominated by Quercus and Fagus. The herbaceous 
vegetation is extremely rich and reflects the changing nature of human impacts (Table 3).

In the earliest sub-zone (ASK-el), pine species decline to minimal values. Abies and Picea de
crease significantly, parallel to the spread and peaks of Fagus, Carpinus, Quercus, and Ulmus. Spe
cies thriving in wetter areas, such as Corylus Alnus, too expand. The herbaceous vegetation is
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rich in species: the pollen curve shows a double peak of Poaceae. The rise of Plantago lanceolata 
values is paralleled by a rise in the proportion of cereals. The regular presence of other anthro
pogenic markers, such as Centaurea spp. and Cannabis sativa, can be noted. Aquatic species too 
show a marked presence: the values of monolete spore ferns declines, Cyperaceae have medium 
values, while Sparganium/Typha shows a definite rise.

The next sub-zone (ASK-e2) shows a transitional peak of coniferous species (Pinus, Abies 
and Picéd). Parallel to the growing proportion of oak woods, the values of Fagus and Carpinus 
decline, as do the values of herbaceous species and anthropogenic markers. The aquatic, marsh
land vegetation is characterised by high proportions of monolete spore fern, high values of Spar- 
ganium/Typha and the constant presence of Cyperaceae.

The third sub-zone (ASK-e3) is characterised by high values of Pinus and the rise of Betula 
and Carpinus pollens, as well as a transitional peak of Corylus. There is a significant drop in the 
proportion of mixed oak forest species [Fagus, Quercus, Ulmus, Tilia). Abies and Picea show a 
decline compared to their maximum at the beginning of the zone. The herbaceous vegetation is 
rich in species. Plantago lanceolata and Chenopodiaceae peak at the end of the zone, parallel to 
the rise of anthropogenic markers. Aquatic taxa show a continuous presence; Sparganium/Typha 
and monolete spore ferns are represented with high values, Cyperaceae are stable and Alnus 
reaches a maximum.

The fourth sub-zone (ASK-e4) is characterised by peaks of Quercus, Corylus and other arbo
real species. The wood is species rich. Values of Abies and Picea rise again. The herbaceous vege
tation shows high values for Artemisia and Asteraceae, and the decline of Plantago lanceolata, 
Rumex, Cannabis and cereals. The earlier peak of Alnus is followed by medium and stable values. 
Sparganium/Typha and the sporomorphs of monolete spore species decline, while a temporary 
peak of Cyperaceae can be noted.

The next zone (ASK-e5) shows the sudden decline of the values of Quercus and Corylus par
allel to the rise of Fagus and Carpinus in the arboreal vegetation. Poaceae reach their maximum 
values among the herbaceous vegetation, alongside temporary peaks of cereals and the drop in 
the values of Artemisia and Asteraceae. Alnus has stable, medium values. Wetter areas are char
acterised by transitional peaks of monolete spore species, the expansion of Sparganium/Typha, 
and the decline of Cyperaceae.

The sixth sub-zone (ASK-e6) show a further rise in the values of oak forest elements (Co
rylus, Quercus, Ulmus, Tilia), and a temporary maximum of Abies. The sudden retreat of the 
herbaceous vegetation is reflected by the decline of Poaceae, Plantago lanceolata, Rumex and the 
cereals, although the values of Artemisia and Asteraceae increase again. Alnus declines, Sparga
nium/Typha and Cyperaceae show a gradual rise.

Arboreal species virtually disappear in the last sub-zone (ASK-e7). The proportion of typical 
oak forest elements (Tilia, Ulmus and Carpinus) drops sharply, as do the values of coniferous 
species (Abies, Picea). Forests were completely felled. Anthropogenic markers, such as Plantago 
lanceolata, cereals (Secale cereale and Triticum aestivum), Poaceae, Artemisia, Asteraceae, Ru- 
biaceae, and Apiaceae rise to maximum levels. Alnus, Sparganium/Typha, monolete spore spe
cies and Cyperaceae also decline, even though aquatic species are well represented.

Late Pleistocene/early Holocene and late Holocene vegetation history
in the Alsópáhok region

The pollen assemblage reflects a vegetation dominated by pine species, birch and grasses dur
ing the Late Glacial/Allerod period. The high values of Corylus suggest that this species thrived 
along the margins of the relatively closed pine-birch forest. It must be noted that high values of
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hazel during this cold and dry climatic period cannot be observed in other pollen profiles from 
the Carpathian Basin and that hazel only became widespread later, at the onset of the Holocene 
(during the Pre-Boreal). The herbaceous vegetation is dominated by Poaceae; Artemisia and 
Chenopodiaceae indicate dry grasslands. The expansion of the herbaceous vegetation and the 
sudden decline of pine at the beginning of the Younger Dryas (Dryas III) reflect a climatic dete
rioration and a harsher, colder climate. Pine forests retreat and cold steppe elements (.Artemisia, 
Chenopodiaceae) colonise the forest clearings. Betula and Corylus decline compared to the pre
ceding period. Monolete spore ferns and Sparganium/Typha thrive in the wet areas, parallel to 
the retreat of Carex sp.

The Pleistocene/Holocene transition again brought the dominance of a mixed coniferous- 
birch forest, in which meso-thermophilous deciduous species too appeared in addition to Cory
lus. Cyperaceae thrived in the wetter areas. The climate improved substantially during the Early 
Holocene, leading to the appearance and expansion of mixed oak forests following the opening 
of coniferous forests.

Following a major hiatus spanning several thousand years in sediment deposition, a phase 
with vegetation typical for the mid-Holocene (Sub-Boreal) could be distinguished in the sequence 
(ASK-d). AMS dating yielded a date of 3790±90 uncal BP/2500-1950 cal BC at 215-210 cm. 
The pollen assemblage suggests the expansion of conifers, although the possibility that pine pol
len grains were transported to the catchment basin by wind must also be considered since pine is 
a wind-pollinated species and its pollen has air bladders enabling it to be easily transported over 
distances of several hundred kilometres. Mixed oak forests typical for the Holocene appeared 
by this time, together with the usual species of these forests, such as Ulmus, Quercus, and Tilia. 
Fagus too occurs among the forest elements, while Carpinus has a regional presence only. The 
presence of the latter two species indicates the final stage of a natural succession. The herbaceous 
vegetation is dominated by species typical for dry grassland and anthropogenic markers occur 
regularly in the pollen assemblage. The available dates suggest that the area was occupied dur
ing the Early Bronze Age and that the communities settling in the area were engaged in arable 
farming. Species indicating trampling and grazing are also attested. The sudden change in the 
proportions of pines and deciduous species at 190 cm is perhaps the reflection of another hiatus 
in the sequence, but there is no means of confirming this.

The pollen sequence from Alsópáhok provides detailed data on vegetation dynamics at the 
close of the Holocene, during the last phase of the Sub-Atlantic, from 1360±70 uncal BP. The 
deciduous mixed wood is dominated by Quercus, Fagus, and Carpinus. The earlier high values 
of Pinus sylvestris drop dramatically. The pollen assemblage contains a variety of anthropogenic 
indicators with high values, reflecting human activity.9 The oak forest retreats during sub-zone 
ASK-e2 and is replaced by a secondary forest. The oak forest closes during sub-zone ASK-e4, 
reflecting the final phase of succession. The oak wood retreats towards the end of sequence (sub
zones ASK-e5-7) as a result of intensive human activity in the area and a riverbank association 
can be noted in the areas lying in the immediate vicinity of land drawn into agricultural culti
vation. The impact of different types of human activity are shown in Table 3\ the different peri
ods have been dated on the basis of the AMS date of 1360±70 uncal BP at 185 cm.

9 Bekre, K. E.: The Role of Man in European Vegetation History. In: Vegetation History. Ed. by B. Huntley -  T. Webb 
III. Handbook of Vegetation Science 7. Dordrecht 1988, 633-672.
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Local pollen 
zone

Extrapolated
date Nature of human activity Nature of vegetation change(s) Interpretation

ASK-e7 
(20-50 cm) end of the Ottoman period, 1686 Arable farming

Decline of the typical species of mixed oak 
forests and conifers; disappearance of woodland. 
Dynamic growth of the values of anthropogenic markers.

Resumption of arable 
and pastoral farming.

ASK-e6 
(50-65 cm) 1504-1618 AD Decline of arable 

and pastoral farming

Rise of elements constituting oak forests temporary 
peak of Abies. Decline of Poaceae, Plantago lanceolata, 
Rumex, and cereals. Another rise in the values 
of Artemisia and Compositae.

Depopulation during 
the Ottoman period.

ASK-e5 
(65-80 cm) 1352-1504 AD Resumption of arable 

and pastoral farming

Decline of Quercus and Corylus values; expansion 
of Fagus and Carpinus.
Poaceae reach a maximum; cereals have a temporary 
peak. Artemisia and Compositae decline.

Period of stability 
and prosperity during 
the later Middle Ages

ASK-e4 
(80-100 cm) 1214-1352 AD

Cessation of farming 
activity or the relocation 
of ploughed fields 
to farther lying areas

Another maximum of Quercus, Corylus and arboreal 
pollen; high Artemisia and Asteraceae values. 
Decline of Plantago lanceolata, Rumex, Cannabis, 
and cereals.

Mongolian invasion 
(1241-1242), followed 
by the so-called 
second foundation 
of the Hungarian Kingdom.

ASK-e3 
(100-135 cm) 971-1214 AD Farming activity

High Pinus values, expansion of Betula, Corylus, 
and Carpinus, substantial decline of the species of mixed 
oak forests. Plantago lanceolata reaches a maximum. 
Rise of various anthropogenic species at the top 
of the zone.

Foundation of the Hungarian 
Kingdom and conversion 
to Christianity. Emergence 
of the medieval village 
network.

ASK-e2 
(135-150 cm) 818-971 AD

Cessation of farming 
activity and abandonment 
of ploughlands

Temporary peaks of Pinus, Abies, Picea and the species 
of oak woods; sudden retreat of Fagus and Carpinus. 
Decline of herbaceous species reflecting human activity.

End of Carolingian 
overlordship and arrival 
of the ancient Hungarians 
(895-955).

ASK-el 
(150-165 cm) 590-818 AD Farming activity

Decline of conifers; double peak of Poaceae; drop 
of AP/T. High values of Plantago lanceolata and cereals. 
Regular occurrence of various anthropogenic markers 
0Cannabis, Centaurea).

Avar-Slav rule, followed 
by Carolingian overlordship 
(Priwina).

Table 3. Human impact on the vegetation in the Alsópáhok area during the past 1500 years
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Comparison and correlation of four pollen sequences 
from the Little Balaton region (Alsópáhok, Fönyed, Keszthely

and Zalavár)
Imola Juhász

This section offers a comparison and correlation of four pollen sequences from the Little Balaton 
region. An overview is presented in Fig. 4, with the correlation of the different sediment cores 
and local pollen zones based on the available radiocarbon dates. The radiocarbon dates for the 
Zalavár, Keszthely-Usztatómajor and Fönyed sequences are shown in Tables 4 -6  and in Figs 
5-6, 9}° Fig. 4 also shows the archaeochronological and geochronological scales in order to 
facilitate comparison and correlation. The relevant pollen diagrams are presented in different 
figures: the simplified pollen diagram with selected taxa for Zalavár is shown in Fig. 8,u the one 
for Alsópáhok in Fig. 3 on10 * 12 13 the pollen diagrams for Keszthely-Úsztatómajor and Fönyed, both 
published originally by Zsófia Medzihradszky, are shown in Figs 7, 1 OF

The Late Glacial and the transition to the Holocene

The most detailed data on the Late Glacial and Late Glacial/Flolocene transition in the Little 
Balaton region is provided by the lower 345 cm of the Alsópáhok pollen sequence (local pollen 
zones ASK-a, b, c, between 565-220 cm). Sedimentation was continuous at this sampling loca
tion from ca. 12,000 uncal BP/11,750 cal BC, i.e. the Late Glacial Allerod, through the radiocar
bon dated Younger Dryas, to until ca. 9000 uncal BP/8500 cal BC, i.e. the Pre-Boreal (Holocene). 
Beside the Alsópáhok sequence, the Zalavár pollen assemblage probably also contained material 
from the Younger Dryas, although it best reflects the vegetation history of the early Holocene 
Pre-Boreal.14

Zone ZV-a can be correlated with the late Pleistocene/early Holocene. The arboreal vegeta
tion is dominated by pine forests, the dominant species being Pinus sylvestris. Thermophilous 
tree taxa, such as Quercus, Ulmus, and Tilia are represented by very low values in the Little 
Balaton region. The steady level of Corylus, thriving in a heliophilous environment, suggest that 
this species was an important element of the marginal forest vegetation. Even though it might 
seem unusual for Corylus to thrive on the margin of coniferous forests during the Late Glacial 
(even if at its very end) in the light of present-day associations, there is similar evidence from 
deposits in the Nyírség region dating from the same period, in which Pinus sylvestris and Picea 
occurred together with burnt hazel remains.15 This would suggest that Late Glacial associations 
differed substantially from present-day ones. Corylus is present with relatively high values since 
the Allerod (cp. the Alsópáhok sequence) and its presence continued into the cold phase of the 
Dryas interstadial in this region, suggesting that one of the glacial relicts of hazel lay in Trans-

10 After Medzihradszky (2001a); idem (2001b); idem (2005); Juhász (2002); idem (2004).
" Juhász (2002).
12 Ibidem.
13 Medzihradszky (2001a); idem (2001b); idem (2005). The pollen diagrams are republished here with the kind permis

sion of the author.
14 Juhász (2004) Fig. 6: zones ZV-a and b, between 380-325 cm.
15 Borsy, Z. -  Csongor, É. -  Lóki, J. -  Sárkány, S. -  Szabó, I.: A futóhomok mozgásainak periódusai az Alföld EK-i 

részében [Cycles in the movement of drift sand in the north-eastern part of the Great Hungarian Plain], Acta Geo
graphica Debrecina 20 (1982) 5-16.
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Laboratory code Depth
(cm)

!4C date 
(uncal BP)

Calibrated age 
(calBC)

Gif-100243 110-115 2530±80 440-810 BC
Gif-100244 154-160 4675±45 3540-3360 BC
Ly-11223 203-209 7260±40 6220-6020 BC
Gif-100245 240-250 7530Ü10 6600-6160 BC
Ly-11222 319-325 8950±60 8280-7940 BC
Ly-11221 350-355 9550±60 9250-8650 BC

Table 4. Radiocarbon dates fo r  the Zalavár sequence (after Juhász 2002 and Juhász 2004)

Atmospheric data from Stuiver et al. (1998); OxCal v3.9 Bronk Ramsey (2003); cub r:5 sd: 12 prob usp[chron]
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Fig. 5. Calibrated radiocarbon dates for the Zalavár sequence (after Juhász 2002 and Juhász 2005)

danubia. The pine forest was surrounded by a dry steppe-like environment with Artemisia and a 
host of other taxa. This type of environment is typical for the Late Glacial/Holocene transition, 
and it can be noted in other pollen sequences from Transdanubia too. The elements of the local 
vegetation reflect a low, but constant water level on the site and the proximity of Lake Balaton.

The most recent publication of the Keszthely-Úsztatómajor sequence presents the section 
between 50-480 cm of the 580 cm long sequence;16 the earlier publication only discussed the 
section between 50-330 cm.17 Five new radiocarbon dates have been published for the lower
most section, three of which fall into the earlier unpublished section between 330-480 cm, and 
two date the section between 480-580 cm, which did not contain any pollen remains. Several 
contradictions can be noted in the interpretation of these radiocarbon dates in the study written 
from a palaeoecologal perspective18 and the one concentrating on the radiocarbon data.19 In the

16 Medzihradszky (2005).
17 Idem (2001b).
18 Idem (2005).
19 Szántó-Medzihradszky (2004).
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former, two dates (10,657±128 uncal BP at 390-400 cm, and 10,239±158 uncal BP at 415-430 cm) 
are rejected in the light of the pollen record, and the basal age of the pollen sequence is (quite cor
rectly in my opinion) given as 9574±142 uncal BP based on the date for the section between 470- 
485 cm, with the implication that pollen influx began in the second half of the Pre-Boreal.20 In the 
other publication, the formerly rejected 10,657±128 uncal BP for the section between 390-400 cm 
is accepted and the interpretation of the sequence is based on this date; the four other available 
dates are left unmentioned21 (10,380±155 uncal BP at 540-550 cm and 10,835±170 uncal BP 
at 570-580 cm; cp. Table 5). The other radiocarbon dated sequences from this region and the 
continuous high values of thermo-mesophilous taxa (Quercus, Ulmus, Tilia, Corylus), however, 
challenge the suggestion that pollen deposition had begun before the Pre-Boreal, already during 
the Allerod or even earlier at Keszthely-Úsztatómajor (60-480 cm).

Atmospheric data from Stuiver et al. (1998); OxCal v3.9 Bronk Ramsey (2003); cub r:5 sd:12 prob usp[chron]
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Fig. 6. Calibrated radiocarbon dates for the Keszthely-Úsztatómajor sequence (after Medzihradszky 2001)

20

21
Medzihradszky (2005). 
Szántó-Medzihradszky (2004).
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Laboratory code Depth
(cm)

HC age 
(uncal BP)

Calibrated age 
(calBC)

deb-5036 90-100 3730±58 2295-1949
deb-5038 135-150 4073±67 2783-2468
deb-5083 190-200 5559±54 4546-4314
deb-5082 240-250 7154±70 6113-5871
deb-5061 290-300 802Ü107 7190-6643
deb-5044 340-350 8864±161 8305-7583
deb-5085 390-400 10,657±128 11,052-10,341
deb-5088 415-430 10,239±158 10,695-9384
deb-5059 470-485 9574Ü42 9255-8553
deb-5086 540-550 10,380±155 10,911-9687
deb-5060 570-580 10,835±170 11,238-10,617

Table 5. The radiocarbon dates for the Keszthely-Úsztatómajor sequence 
(after Medzihradszky 2001)

The Early Holocene

The Pre-Boreal

During the early Holocene, the most important change is the sudden rise of Pinus sylvestris values 
in zone ZV-b (also noted in the Alsópáhok sequence, ASK-c) until its maximum. The second part 
of the Pre-Boreal is also represented in the basal section of the Keszthely-Úsztatómajor sequence 
(Fig. 7).22 This period is characterised by the high values of Pinus sylvestris and the substantial 
decline of Betula towards the end of the phase. The other coniferous species, such as Picea and 
Abies, expand or have a temporary maximum. Mesophilous forest taxa, such as Quercus, Ulmus 
and Tilia appear in the woodland. The herbaceous vegetation is dominated by Artemisia, which 
has relatively high percentages in both the Zalavár and the Keszthely-Úsztatómajor sequences. 
Other steppe elements, such as Chenopodiaceae and Poaceae, are still well represented. Although 
the steppe-like environment remains, typical elements of wet-mesophilous meadows make their 
appearance (Apiaceae, Filipendula, Rubiacae, and Ranunculaceae).

The interpretation of this zone is not easy. Although the pollens of coniferous species again ex
pand, herbaceous species reflecting an open vegetation do not decline to the extent as indicated by 
other pollen records (Mezőlak, Sárkeszi, Balatonederics). Even though thermophilous arboreal spe
cies are attested in the region and their overall proportion shows a gradual rise, the deciduous ele
ments in the mixed taiga forests are Betula and, to a lesser extent, Corylus, even though both show 
a decline. The radiocarbon dates suggest that this pollen zone can be correlated with the beginning 
of the Holocene, the Pre-Boreal phase corresponding to the classical Western European birch-pine 
horizon.22 23 Although Betula is present with declining values compared to the preceding period and 
plays a subordinate role, its values correspond to the pollen composition of the birch-pine vegetation

22 Medzihradszky (2005) Fig. 4.
23 Zólyomi (1952); Járainé-Komlódi, M.: Adatok az Alföld klíma- és vegetációtörténetéhez I-II [Data to the Quaternary 

climate and vegetation history of the Great Hungarian Plain I-II]. BotKözl 53 (1966) 191-201; 56 (1969) 43-55; idem: 
Postglacial Climate and Vegetation History in Hungary. In: Holocene environment in Hungary. Ed. by M. Pécsi — 
L. Kordos. Geographical Research Institute, Hungarian Academy of Sciences, Budapest 1987, 37-47; idem: A Kár
pát-medence növényzetének kialakulása [Evolution of the vegetation of the Carpathian Basin], Tilia 9 (2000) 5-59.
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phase of the Blytt-Sernander series in Scandinavia.24 This section of the pollen sequence correlates 
well with the general vegetation models reconstructed for this period, even though the proportion of 
meso-thermophilous species attains relatively high values. The vegetation changes fall into roughly 
the same period (10,000-9000 uncal BP/8500-9200 cal BC) as in Western and Northern Europe. 
Palynological richness is very high during this period. The radiocarbon dates suggest that these 
layers represent the Pre-Boreal (early Holocene), dated to 9550±60 uncal BP/9250-8650 cal BC at 
350 cm in the Zalavár sequence and to 9574±142 uncal BP/9255-8553 cal BC at 470-485 cm in the 
Keszthely-Úsztatómajor one.

The Middle Holocene

The Boreal

The Boreal is represented both in the Zalavár (ZV-c)25 and in the Keszthely-Úsztatómajor (UM-I) 
pollen sequence26 (Fig 4). Radiocarbon dates are available for both sections. There are two dates 
for Keszthely-Úsztatómajor (8864Ü61 uncal BP at 340-350 cm and 802Ü107 uncal BP at 290- 
300 cm)27 and one for Zalavár (8950±60 uncal BP/8280-7940 cal BC at 320 cm). Although un
dated, the base of the Fönyed sequence too can be assigned to the Boreal (Fig. 9).

Even though the pollen grains were rather badly preserved in two sections of the sediment 
core corresponding to two different sedimentation periods, four phases can be distinguished 
during the Boreal in the Zalavár sequence (ZV-c). In spite of fluctuations in the palynological 
richness of the two sections with badly preserved pollen remains, an overall rise in frequencies 
can nonetheless be noted. A similar phenomenon can be observed in the Keszthely-Úsztatóma
jor sequence (UM-I), showing the alternate decline and rise of the values of Pinus sylvestris and 
Poaceae, as well as fluctuations in the percentages of thermophilous tree taxa (Quercus, Ulmus, 
and Tilia), alongside the substantial expansion of Corylus. Abies and Picea are also represented 
owing to their highly resistant pollen grains. The most obvious change is the gradual retreat of 
coniferous forests and the slow expansion of deciduous trees. The values of Quercus, Corylus, 
Tilia, and Ulmus rise, indicating that the earlier gallery forest dominated by conifers was sup
planted by an oak-ash-elm hardwood forest in the 8th millennium BC in the wake of the global 
climatic change. In contrast to Bálint Zólyomi’s suggestion,28 this vegetation change, i.e. the re
treat of the coniferous taiga, occurred without an intermediary steppe phase. The taiga/oak forest 
transition reflected in both pollen sequences suggests that this change is a characteristic feature 
of Holocene vegetation development in Transdanubia, which can be correlated with the vegeta
tion changes in other regions of the Carpathian Basin.29

24 Blytt, A.: Essay on the Immigration of the Norwegian Flora during Alternating Rainy and Dry Periods. Christiania 
1876; idem: Die Theorie der wechselnden kontinentalen und insularen Klimate. Englers Botanisches Jahrbücher 
2 (1881) 1-50, 177-184; idem: Zur Geschichte der Nordeuropäischen, besonders der Norwegischen Flora. Englers 
Botanisches Jahrbücher 17 (1893) 1-30; Sernander, R.: Die Einwanderung der Fichte in Skandinavien. Englers Bota
nische Jahrbücher 16 (1892) 1-94; idem: On the evidences of Postglacial changes of climate furnished by the peat
mosses of Northern Europe. Geologiska Föreningens i Stockholm Förhandlingar 31 (1908) 465-473; von Post, L.: 
Einige südschwedischen Quellmoore. Bulletin of the Geological Institutions of the University of Uppsala 15 (1916) 
219-278.

25 Juhász (2002).
26 Medzihradszky (2001) 147; idem (2005) Fig. 4.
27 Idem (2001a); idem (2001b); idem (2005).
28 Zólyomi (1952).
29 Willis (1997); Willis, K. J. -  Sümegi, P. -  Braun, M. -  Tóth, A.: The Late Quaternary environmental history of Bátor

liget, N.E. Hungary. Palaeoclimatology, Palaeoecology, Palaeogeography 118 (1995) 25-47; Willis, K. J. -  Braun, M. -
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Laboratory code Depth
(cm)

14C date 
(uncal BP)

Calibrated age 
(calBC)

deb-7711 0-20 3030±55 1410-1115
deb-7909 30-50 4085±60 2768-2485
deb-7717 50-60 4530±55 3375-3051
deb-7925 60-70 5010±60 3939-3684
deb-7718 70-80 5475±70 4466-4161
deb-7833 O

O o © o 5980±65 5012-4730
deb-7720 o o © 4890±55 3786-3614
deb-7928 155-165 5955±75 5022-4678
deb-7725 180-190 6080±55 5102-4818
deb-7929 195-205 7010±160 6193-5635
deb-7937 205-210 7030±95 5991-5818
deb-7727 220-230 7275±70 6242-6004

Table 6. Radiocarbon dates for the Fönyed sequence (after Medzihradszky 2001)

Atmospheric data from Stuiver et al. (1998); OxCal v3.9 Bronk Ramsey (2003); cub r:5 sd: 12 prob uspfchron]

F önyed

Fönyed 2 3030±55 unc alBP

Fönyed 1 4085±60 unc alBP iá i  _
Fönyed 10 4530±55 unc alBP .tíL

Fönyed S) 5010±60unca IBP Sb—
Fönyed É] 5475±70 uncaIBP Ji.

Fönyed '1 5980±65 uncaIBP . JL

Fönyed () 4890±55 uncaIBP Sí--
Fönyed 5955±75 uncaIBP ^JlL

Fönyed ^ 6080±55 uncaIBP jJL

Fönyed 3 701 )±160 uncalBP

Hk. _ Fönyed 2 703 )±95 uncalBP

i
Fönyed 1 727 5±70 uncalBP

______l______
8000 calBC 6000 calBC 4000 calBC 2000 calBC CalBC/calAD

Calibrated date

Fig. 9. Calibrated radiocarbon dates for the Fönyed sequence (after Medzihradszky 2001)
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Interestingly enough, conifers did not wholly disappear in spite of the marked vegetation 
change; the early Holocene presence and pollen dominance of Pinus sylvestris is very striking. 
The climate improved and became milder; the earlier conifer dominated woodland was gradu
ally replaced by a deciduous mixed forest, in which the presence of Picea and Abies can be 
attested. Similar pollen values can be noted in the sequences from Nádasdladány, Sárkeszi I 
and Mezőlak.30 The late Pleistocene/early Holocene flora change reflected by the Zalavár and 
the Mezőlak sequences differs from the vegetation development at Sárrét on the fringes of the 
Mezőföld region, where the pollen record indicates the appearance of a more open vegetation at 
the close of the Pleistocene and the onset of the Holocene.31 It would appear that the unusually 
high values of Pinus in the early Holocene in the pollen sequences from the Little Balaton region 
can be attributed to the pine refugia in the Bakony Mountains (e.g. at Fenyőfő). Together with the 
Mezőlak sequence, the ones from the Little Balaton region represent the first palaeobotanical evi
dence that a part of the pine associations in the Bakony Mountains can be derived from the early 
Holocene. However, it must also be borne in mind that Pinus pollens were transported to this 
region from the nearby Alpine foreland region, where coniferous species were more abundant.

The Atlantic

During the ensuing Atlantic, a strong woodland cover with a species rich mixed oak forest domi
nated by Corylus and Quercus can be reconstructed for the Little Balaton region. The onset of the 
Atlantic is reflected in the Zalavár, Keszthely-Úsztatómajor and Fönyed sequences (ZV-d, UM- 
Ila, b, and Fönyed Ila; cp. Fig. 4). These sections are radiocarbon dated. The Zalavár sequence 
provides the most detailed picture of the vegetation during this period.

Three distinct peaks of Corylus can be noted in the Zalavár and the Keszthely-Úsztatómajor 
sequence. At Zalavár, the first peak can be dated before 7530±110 uncal BP/6380 cal BC at 245 cm; 
the second immediately after this date, and the third to 7260±40 uncal BP/6120 cal BC) at 205 cm. 
These sudden rises reflect the gathering of hazelnut (Corylus avellana). The same phenomenon can 
be noted in the Keszthely-Úsztatómajor sequence during zones Ila and lib; two distinct Corylus 
peaks are apparent in zone Ila of the Fönyed sequence. The successive Corylus peaks have been 
dated between 8021Ü07 uncal BP/6480 cal BC and 7154Ü70 uncal BP/5616 cal BC in the Keszt
hely-Úsztatómajor sequence, and between 7275±70 uncal BP/6090 cal BC and 6080±55 uncal BP/ 
4970 cal BC at Fönyed.32 There seems to be a strong correlation between the rise of Corylus values 
and forager strategies. Virtually all oak forest taxa are present with high values. A coniferous forest 
dominated by Picea and Abies also appears, indicating either the mosaic patterning of the envi
ronment, or a genuine mixture of different taxa, resembling the current vegetation of the region. 
Although the regional presence of Fagus is indicated by sporadic pollen occurrences in all four 
sequences from the beginning of the Boreal, it only becomes a constant taxon in the forest during

Sümegi, P. -  Tóth, A.: Does soil change cause vegetation change or vice-versa? A temporal perspective from Hungary. 
Ecology 78 (1997) 740-750; Sümegi, P.: Az utolsó 15000 év környezeti változásai és hatásuk az emberi kultúrákra 
Magyarországon [Environmental changes during the past 15,000 years and their impact on human culture in Hun
gary], In: A régésztechnikus kézikönyve. Ed. by G. Ilon. Pannicvlvs Ser. B. No. 3. Szombathely 1998, 367-397; idem: 
Reconstruction of flora, soil and landscape evolution, and human impact on the Bereg Plain from late-glacial up to the 
present, based on palaeoecological analysis. In: The Upper Tisa valley. Ed. by J. Hamar and A. Sárkány-Kiss. Tiscia 
Monograph Series. Szeged 1999, 173-204; Sümegi, P. -  Krolopp, E. -  Rudner, E.: Negyedidőszak végi őskörnyezeti 
változások térben és időben a Kárpát-medencében [Late Quaternary palaeoenvironmental changes in the Carpathian 
Basin], FtKözl 132 (2002) 5-22.

30 Willis (1997); Sümegi (2003); Juhász, in this volume (pp. 367-372); Juhász-Szegvári, in this volume (pp. 316-325)
31 Willis (1997); Sümegi (2003); Juhász, in this volume (pp. 367-372).
32 Cp. Medzihradszky (2001a); idem (2001b).
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this phase, assigned to the early Atlantic. The continuous presence and periodic rise of Fraxinus 
and the less clearly detectable rise of Tilia perhaps reflects the gathering of the fresh shoots and 
leaves of Fraxinus, Tilia, and Ulmus for animal fodder. A modest expansion of Alnus can be 
seen in the wetter areas, which can probably be associated with a gallery forest on the edge of 
the peatland, dominated by Pteridophyta at Zalavár. The Pediastrum green algae reflect a higher 
water level at Keszthely-Úsztatómajor and Fönyed. The herbaceous vegetation is dominated by 
Poaceae, but certain anthropogenic plant species are also present in all four sequences (most vis
ibly at Zalavár and Fönyed, but cp. also zone II of the Keszthely-Úsztatómajor sequence). The 
latter were associated with a settlement of the Transdanubian Linear Pottery culture at the end 
of zone II at Keszthely-Usztatómajor, while the cereal peaks in the Fönyed sequence are linked 
to the Starcevo culture. The more detailed Zalavár sequence indicates that the rise of these taxa 
roughly coincides with the Corylus peaks; the radiocarbon dates suggest that these changes re
flect the impact of a pre-Neolithic/Early Neolithic population settling in the region.33

The second part of the Atlantic is represented by zones ZV-e and Z V-f in the Zalavár sequence34 
and zones UM-IIc, Ilia and Illb in the Keszthely-Úsztatómajor sequence.35 The latter sequence, 
providing a more detailed history of the period’s vegetation, has been dated to 5559±54 uncal BP/ 
3990 cal BC at 190-200 cm. It has been suggested that around 4900 cal BC, a 70 cm thick sedi
ment was deposited rapidly, within the span of a few years at Fönyed. The nature of the sediment 
indicated a flood and the inflow of a substantial volume of fresh water, reflected also in the pollen 
content of the sediment sequence between ca. 150 and 80 cm.36 This section of the Fönyed sequence 
(zone lib) was dated to 5955±75 uncal BP/4810 cal BC at 155-165 cm and to 5475±70 uncal BP/ 
4330 cal BC at 70-80 cm.

The second part of the Atlantic is characterised by the continuous presence of hornbeam 
(Carpinus). There is a rise in the value of Fagus in the Zalavár sequence. The Keszthely-Úsz
tatómajor and Fönyed sequences have higher values of Fagus from the beginning of Atlantic 
than the Zalavár one, where Fagus actually declines. This change is followed by the expansion 
of Quercus, which peaks during this period in all four sequences. Another difference is that the 
sedimentation rate slows down in the Zalavár sequence -  in contrast, the Keszthely-Úsztatóma
jor sequence reflects a relatively steady sedimentation rate, while the Fönyed one a rather rapid 
one. The values of the coniferous taxa decline. The presence of Hedera indicates a temperate 
climate at the end of Atlantic. The rise of species typical for fallow land at the end of zone ZV-e 
(Artemisia, Plantago lanceolata, Rumex, Chenopodiaceae) and the expansion of nitrophilous 
taxa indicating pastureland can be associated with extensive human farming activity during the 
Middle and Late Neolithic, and the Early and Middle Copper Age in the Zalavár area. The con
tinuous presence of Carpinus and the expansion of Fagus can perhaps be associated with forest 
clearance activity. Quercus, Tilia, and Ulmus were probably utilised as timber, which facilitated 
the growth of light loving Corylus, Fagus and Carpinus at the beginning of zone ZV-f. Zone 
ZV-f at Zalavár reflects a forest optimum phase. The forest canopy became more dense, probably 
owing to the abandonment of the ploughed fields and the cessation of farming activity. Quercus 
and Corylus too played an important role the re-colonisation of the clearances by the Fagus and 
Carpinus dominated mixed oak forest at the beginning of Copper Age. Alnus expanded in the 
humid zone. The end of zone ZV-f was dated to 4675±45 uncal BP/3540-3360 cal BC at 153 cm, 
corresponding to the beginning of the Late Copper Age.

33 Juhász (2004).
34 Idem (2002); idem (2004).
35 Medzihradszky (2001a); idem (2001b).
36 Idem (2005).

46



The Little Balaton region and the Balaton Uplands

Signs of human impact were detected in zone UM-IIIa and Illb of the Keszthely-Úsztató- 
major sequence, which were associated with the activity of Lengyel communities during the 
Late Neolithic and the Early Copper Age.37 The interpretation of the well-dated pollen sequence 
from this location was first restricted to the identification of the possible activity and impact 
of Lengyel groups in the Little Balaton region.38 Describing the changes up to 220 cm, Zsófia 
Medzihradszky noted that from the beginning of the Late Neolithic (4900 BC) until the top of 
the profile dated to 1650 BC (the Middle Bronze Age), cereals had a continuous curve and that 
the continuous presence of Chenopodiaceae and Artemisia, as well as the occurrence of Plantago 
lanceolata, reflected human disturbance.39 A closer examination of the pollen sequence reveals 
that the presence of cereals can be detected already in zone UM-IIc, alongside the opening up of 
the forest canopy.40 Quercus and Pinus decline significantly, in spite of a transitional maximum 
in the middle of zone UM-IIc. Herbaceous species expand towards the end of the zone, and Ar
temisia has higher values too. A highly visible human impact can be detected in zones UM-IIIa 
and Illb. The decline ofFagus parallel to the expansion of Carpinus and Poaceae in zone UM-IIIa 
at Keszthely-Usztatómajor are the most important changes around 5559±54 uncal BP/3990 cal BC. 
Virtually all taxa of the temperate oak forest retreat (Tilia, Ulmus, Corylus); Quercus also shows 
a slight decline and coniferous taxa too have lower values than previously. Compositae-Tubuli- 
florae (Cichorioidae) and Compositae-Liguliflorae (Asterioides) of the herbaceous vegetation 
have a transitional maximum in zone UM-IIIa and cereals are also present, suggesting a major 
forest clearance at this time. Ulmus, Tilia, Quercus, Corylus, and Fagus (which has higher values 
than at Zalavár) were felled. The opening of the forest canopy encouraged the growth of Carpi
nus. Cleared land was probably used for small-scale cereal cultivation. The expansion of Typha 
latipholia, Cyperaceae, Sparganium and Nympheaceae reflect the rise of the water level. Forest 
clearance continued at the beginning of zone UM-IIIb (correlated with the Middle Copper Age), 
reflected by the further decline of Quercus and the appearance of Betula in the open areas. The 
values of Compositae and cereals rise, probably reflecting the continuation of small-scale farming. 
The presence of Plantago lanceolata towards the end of zone UM-IIIb suggests pastureland in the 
area. The apparently high water level at the beginning of the zone decreases towards its end.

In her interpretation of the Fönyed sequence between 165-60 cm (ca. 4900-4400 cal BC), 
Medzihradszky noted that crop cultivation was practiced extensively during the Fate Neolithic41 
and mentions that several settlements of Lengyel culture are known from the area, without any 
further information about vegetation changes and human activity in the Early and Middle Cop
per Age.

The Late Holocene

The Sub-Boreal

The Sub-Boreal is represented by zones ZV-g and ZV-hl zones at Zalavár and by zones UM-I Va- 
c, UM-V and UM-VI at Keszthely-Usztatómajor.42 The vegetation changes in zone ZV-g, reflect
ed by the expansion of Phragmites in the peatland, appears to be a local phenomenon and perhaps

37 Medzihradszky (2001a); idem (2001b); idem (2005).
38 Idem (2001b) 144.
39 Idem (2005).
40 Idem (2001a); idem (2001b).
41 Idem (2005).
42 Idem (2001a); idem (2001b); mentioned as zone IV in idem (2005).
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indicate a rise in the water level. The expansion of the water cover probably led to the creation of 
new arable fields farther from the lake and the utilisation of the earlier fields as pastures.

The second part of the Sub-Boreal, represented by sub-zone ZV-hl, is characterised by a drop 
in the lake’s water level. Major human impacts on the environment can be noted at the end of this 
period, corresponding to the Late Bronze Age. Corylus declines further, Tilia and Ulmus become 
sporadic, while Quercus, Fagus, and Carpinus show higher values. Conifers (Picea, Abies, Pi
ti us) re-colonise the open areas. Poaceae and Phragmites decrease; anthropogenic markers have 
a distinct presence at the end of this period.

The Keszthely-Usztatómajor sequence offers a more detailed vegetation history of the Little 
Balaton region during the Sub-Boreal. The end of zone UM-IVa was dated to 4073±67 uncal BP/ 
2132 cal BC between 135 and 150 cm, while the very end of zone UM-IVc/beginning of zone UM-V 
was dated to 3730±58 uncal BP/1681 cal BC between 90 and 100 cm, meaning that zones UM-IV 
to UM-VI reflect vegetation dynamics (and the impact of human activity) from the Early to the 
close of the Middle Bronze Age. Zone UM-IV was divided into three sub-zones. Disturbance 
caused by human activity and farming can be noted in the first and the third sub-zone. Cereals, 
Chenopodiaceae and Compositae (Asteraceae) are present with relatively high values. Quercus 
and Carpinus show a substantial decline in the first sub-zone, corresponding to the early Bronze 
Age, although Quercus increases towards the end of the first sub-zone. The high values of Vitis 
indicate a warm and probably relatively dry climate. The retreat of Sparganium, Cyperaceae and 
Polypodiaceae and the absence of Nympheaceae suggest a drop in the water level. During the 
second sub-zone, Poaceae (and probably also Phragmites), as well as Typha latifolia have a tran
sitional maximum, and the values of Polypodiaceae and Nympheaceae too increase, suggesting 
a rise in the water level. Earlier fields were apparently abandoned and new ones were established 
farther away, this being the reason for the decline of cereals. Carpinus has a transitional maxi
mum parallel to the decline of Quercus and Fagus, perhaps reflecting selective felling. During 
the third sub-zone, the water level drops to its previous level and the traces of human activity 
in the area become more visible again. The arboreal vegetation shows a minor expansion, with 
Quercus and Fagus showing a more substantial expansion. The closing of the forest cover con
tinued during the Middle Bronze Age at Keszthely-Usztatómajor, represented by zone UM-V. 
Although Pinus has a transitional peak, while the other tree taxa decrease at the very beginning 
of the zone, this is followed by an expansion of temperate arboreal taxa parallel to the retreat of 
herbaceous taxa. The relatively high values of Plantago lanceolata reflect pastoral farming; this 
section had few cereal pollen grains. The forest cover again opened at the close of zone UM-VI, 
probably corresponding to the end of Middle Bronze Age. A new period of human activity can 
be noted, indicating by Poaceae, Cerealia and Compositae (Asteracea), reflecting arable farming. 
Quercus retreats and Fagus becomes the dominant taxon.

In her discussion of the Fönyed profile, from 70 cm upwards (the second part of zone III and 
zone IV), Medzihradszky suggested that the broader area of the sampling location was unin
habited during the Late Copper Age (although she dated the first major settlements in the area 
between 4900 and 3200/3100 BC, corresponding to the Late Neolithic and the Copper Age; 
cp. Fig. 10). While the woodland apparently remained unchanged, small-scale human activity 
can nonetheless be detected from 3200/3100 BC to the top of the sequence.43 Four radiocarbon dates 
are available for the upper 70 cm of the Fönyed sediment sequence (Fig. 10). Human activity during 
the Early Copper Age (zone Ilia) appears to more extensive than during the Middle and Late Cop
per Age (zone Illb, dated to 5010±60 uncal BP/3780cal BC at 60-70 cm and to 4530±65 uncal BP/ 
3340 cal BC at 50-60 cm), when the earlier high values of cereals and other indicators of human

43 Medzihradszky (2005).
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activity decline and tree taxa expand. A new period of human farming activity can be noted during 
the last zone of the Fönyed sequence (zone IV, from 50 cm upwards) dated to the Early and Middle 
Bronze Age (4085±60 uncal BP at 30-50 cm and 3030±55 uncal BP at 0-20 cm), parallel to the 
re-opening of the forest canopy. Unfortunately, the format of the published pollen diagram does not 
enable a more detailed interpretation of the vegetation changes.

The Sub-Atlantic period

Since the Keszthely-Usztatómajor pollen sequence ends at 60 cm (around the close of the Middle 
Bronze Age), the Zalavár sequence is the only one providing information about the vegetation 
changes during the Sub-Atlantic, from the Late Bronze Age until the Middle Ages. During the Sub- 
Atlantic, a new period of forest clearance and the recommencement of agricultural activities can 
be noted at Zalavár, marked by a maximum of Pinus, dated to 2530±80 uncal BP/810-400 cal BC 
at 112 cm, corresponding to the Early Iron Age. Human activity affected all arboreal taxa; Fagus 
and Carpinus become almost sporadic. The substantial rise of Poaceae, the presence of anthropo
genic indicator taxa and the high values of Cerealia reflect intensive arable farming during zone 
ZV-h2. Picea and Abies, as well as Pinus have relatively high values from the middle of the 
Sub-Boreal onwards (ZV-hl) and their expansion continues until the middle of the Sub-Atlantic 
(ZV-h3). The ZV-h3 zone was dated to ca. 100-700 AD (1900-1300 uncal BP). This period spans 
the Roman Age and the beginning of the Migration period. The beginning of this sub-zone is 
marked by the major decline of arboreal taxa and the expansion of herbaceous ones. The second 
part of the zone is marked by a substantial drop in agricultural taxa and steppo-ruderals, as well 
as nitrophilous taxa. It would appear that the tribes invading the area at the beginning of the 
Migration period destroyed the earlier flourishing settlements.

Extensive vegetation changes can be seen during the second part of the Sub-Atlantic (repre
sented by zone ZV-i). Sub-zone ZV-il is characterised by the opening of the coniferous forest 
canopy, encouraging the growth of light demanding Betula, Fagus, Carpinus and Quercus. Alnus 
reaches its maximum and dominates the humid environments. The presence of nitrophilous taxa 
reflects pastoral faming, while the pollen grains of ruderals and cereals reflect arable farming, 
which can probably be associated with the Carolingian occupation. Alnus peaks at the very end 
of the sequence; the presence of Fraxinus and Salix reflects the presence of a gallery forest.

The temperate oak forest taxa decline during sub-zone ZV-Í2 and Pinus again becomes the 
dominant taxon. Anthropogenic disturbances can be detected until the very end of the pollen 
sequence, probably deposited during the early Middle Ages; these probably contributed to the 
development of a secondary pine forest.
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Palaeoenvironmental studies 
in the Balaton Uplands

Description of the sampling locations in the Balaton Uplands
Pál Sümegi

The objective of our investigations, funded by a grant from the National Research and Develop
ment Programme (NKFP), was to extract as complete a sequence as possible for reconstructing 
the geohistory of the Balaton region, and thus in addition to sampling the sediments accumulated 
in meridional valleys, we also chose a sampling location on Lake Balaton’s northern shore, in 
Szigliget Bay in the Tapolca Basin (Fig. 1). The earlier geological investigations, the geological 
mappings co-ordinated by the State Geological Institute (MÁFI)1 indicated that one of the old
est and deepest neotectonic subsidences was formed in this area. Our own corings in this area, 
conducted jointly with Dr. Endre Krolopp and Pál Sümegi Sr. in the 1980s confirmed this. The 
Mollusca fauna from these cores were analysed and published by Levente Füköh;2 the pollen 
material of the Badacsonytördemic core was analysed and published by Elvira Bodor.3

Owing to the lakebed’s asymmetrical form, the Pannonian sediments lie deepest along the 
northern shoreline, in Szigliget Bay of the Tapolca Basin, and lie quite close to the present surface 
along the southern shoreline. The sedimentation rate was the most rapid along the northern shore 
during the Late Glacial and the Early Flolocene, and negligible by the southern shore. Sediment 
accumulation was probably more even in the second half of the Holocene. Silty sediments were 
deposited on the northern shore and sandy sediments along the southern one by the currents, 
whose motion was influenced by both the prevalent winds and the range of the Keszthely and 
Bakony Mountains acting as a windbreak.4 The average thickness of the Quaternary sediments 
of Lake Balaton is five meters.

The thickness of the sediment varies relative to the current homogenous lakebed floor, re
flecting a rather varied morphology. The thickness of lacustrine formations decreases to 1-1.5 m 
above certain underwater ridges, and accumulates to 5-8 m over depressions.5 In spite of the

1 Sümeghy, J :  Medencéink pliocén és pleisztocén rétegtani kérdései [The Pliocene and Pleistocene sequences of Hun
garian basins]. In: A Földtani Intézet Évi Jelentése 1951-ről. Budapest 1953, 83-107; idem: A magyarországi pliocén 
és pleisztocén [The Pliocene and the Pleistocene in Hungary], Manuscript in the Archives of the State Geological 
Institute. Budapest 1955.

2 Füköh (1988).
3 Nagy-Bodor-Járai-Komlódi (2000).
4 Lóczy (1913); Vladár, E.: The drifts of Lake Balaton with special regard to the Bay of Keszthely. Keszthelyi Agrár- 

tudományi Főiskola Közleményei 10 (1968) 1-44.
5 Csernyi, T: Lake Balaton, Hungary. In: A Global Geological Record of Lake Basins. Ed. by E. H. Gierlowski-Kor- 

desch and K. R. Kelts. Cambridge, 397-401; idem: Komplex földtani kutatások hazai tavakon, lápokon és mo
csarakon [Complex geologic investigations in Hungarian lakes, bogs and marshes]. In: Tőzegmohás élőhelyek
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Fig. 1. The sampling locations at Balatonederics in Szigliget Bay 
in the southern part o f the Tapolca Basin

major advances in the geological and palaeontological study of the lacustrine environment and 
the successive borings conducted with the aim of mapping the peat deposits and clarifying en
vironmental history and hydrogeological conditions, there was not one single undisturbed core 
offering a complete sediment sequence from this area.

Lajos Lóczy, Bálint Zólyomi, and Tibor Cserny6 attempted to reconstruct the spatial extent of 
Lake Balaton’s sediments and of individual layers based on earlier cores. In their opinion, sand 
or silty sand or, more rarely, sandy silt was deposited in the Late Glacial after the formation of 
the lakebed, while basalt, dolomite or sandstone gravel (0.5-1 cm) accumulated during the Pleis- 
tocene/Holocene transition. The yellowish-red iron oxide concretions reflected dry periods and 
desiccation. They assumed that peat formation occurred in the lake’s western and central basin 
during the Late Glacial. The extent of the peat layer, considered to date from the Late Glacial, 
could be traced to the middle of the lake, but was lacking in the lake basin’s eastern half.

Magyarországon: kutatás, kezelés, védelem. Ed. by E. Szurdoki. CEEWEB Munkacsoport. Miskolc 2000, 27-41; 
Cserny, T -  Nagy-Bodor, E.: Limnogeology of Lake Balaton (Hungary). In: Lake basins though space and time. Ed. 
by E. H. Gierlowski-Kordesch and K. R. Kelts. AAPG Studies in Geology 46. Tulsa 2000, 605-618.

6 Lóczy (1913); Zólyomi (1952); idem (1987); Cserny T: Result of recent investigations of the Lake Balaton deposits. In: 
Holocene environment in Hungary. Ed. by M. Pécsi and L. Kordos. Budapest, 67-76; idem (2002).
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The striking differences between the sediment environments too suggested major differ
ences in the sediment accumulation at different points of the lake. Owing to low water levels, 
there were several hiatuses in the known sequences. Based on these hiatuses and the geological 
borings conducted by the State Geological Institute, Zólyomi argued that the lake’s water level 
dropped significantly in the Early Holocene and that sediment accumulation (peat formation) can 
only be assumed in the Tapolca Basin and, more precisely, in Szigliget Bay.7

Our preliminary investigations revealed that the one of the subsidence centres in the Tapolca 
Basin evolved over an area with a diameter of 1-2 km in the centre of the roughly 3 km long 
basin section between the Balatonederics railway line and the castle hill at Szigliget. Sediment 
accumulation began at the close o f the Upper Würm in this basin. Our investigations showed that 
a brown moss peat evolved in this area at the close of the Pleistocene, whose fringes were covered 
with gravelly mass sediment during the Late Glacial, but had a lacustrine sediment sequence 
overlying the peat layers. Earlier cores did not penetrate deeper that the depth of the gravel mat 
redeposited from the piedmonts and it was therefore believed than this formation was the bed
rock of the lacustrine sediment sequence. However, we found that Holocene lacustrine sediments 
and Pleistocene peat sediments lay under these redeposited gravel mats, meaning that the most 
promising sequences for palaeoenvironmental reconstructions could be extracted from this area, 
which is why this area was selected for sampling.

The radiocarbon dates for the Balatonederics sequence
Zsuzsanna Szántó — Eva Svingor -  Pál Sümegi -  Mihály Molnár

Each sample was original, bulk peat cleaned of roots (6-10 g).8 The results of the measurements 
are shown in Table 1.

Together with the measurements for the Pleistocene section,9 the sequence was deposited con
tinuously from the Late Glacial, from 16,000 BC. The samples taken at intervals of 70-100 cm 
indicate a sedimentation rate of 0.1-0.5 mm/year at the end of the Pleistocene, and a more sta
ble one of 0.4-0.6 mm/year at the beginning of the Holocene; the sedimentation rate doubled 
from the beginning of the Neolithic in the second half of the Holocene (0.9-1.1 mm/year). The 
sedimentation rate accelerated at the close of the 7th millennium BC, which can probably be at
tributed to the farming activities of the peoples settling in the Tapolca Basin and the soil erosion 
caused by forest clearance following the spread of production economies and sedentism.

Laboratory code Depth (cm) i4C converted BP age 2o AD/BC age range
Deb-11325 124.5 5090±70 3960-3800 cal BC
Deb-11333 204.5 6900±90 5870-5700 cal BC
Deb-11122 278 7600±70 6500-6380 cal BC
Deb-11330 364.5 9080±90 8430-8220 cal BC

Table 1. Radiocarbon dates for the Balatonederics sequence

1 Zólyomi (1952); idem (1987).
8 Sümegi, P.: A negyedidőszak földtanának és őskörnyezettanának alapjai [Quaternary geology and palaeoenviron- 

ment]. Szeged 2001.
9 Jakab et al.{2005).
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The sediment sequence from Balatonederics
Pál Sümegi

The base of the sequence at 520 cm was sandy silt mixed with gravel, grading into homogenous 
peat containing brown moss fragments (Table 2). The water level probably fluctuated and the 
emerging neotectonic basin was reached by streams flowing from the Bakony Mountains be
cause the sediment contained typical stream inwashed sediment (small gravel).

The stream inwashed sediment was overlain by a dark brown, homogenous peat layer con
taining brown moss fragments, which gradually decreased.

Above the peat layer with brown moss was a typical lacustrine sediment interrupted by peat 
layers containing reed, reed-mace and sedge. The Holocene sediment sequence is made up of 
alternating lacustrine sediment layers containing organic matter and peat layers, reflecting the 
fluctuating, cyclical changes in the water cover during the past ten thousand years. The sediment 
sequence and the radiocarbon dates suggest that the water cover in Szigliget Bay changed cycli
cally, reflecting the alternation of wetter and drier climatic periods.

Depth (cm) Troels-Smith classification Sediment description
0-40 Sh4 Desiccated, humified, decomposed peat

40-90 Lc2Th2 Blackish-grey lacustrine sediment with mollusc remains

90-208 Th3Shl
90-120 cm: blackish-brown peat,

130-148 cm: blackish-grey lacustrine sediment, 
148-208 cm: blackish-brown raw peat with mollusc remains

208-275 ThlAs2Shl

208-240 cm: light brown raw peat with significant amounts 
of lacustrine sediment and mollusc remains, 

240-254 cm: blackish-brown peat with mollusc remains, 
254-275 cm: blackish-grey interbedded lacustrine sediment

275-280 Th3Shl Raw peat

280-305 Th4 280-290 cm: lighter peat with grey interbedded sediment, 
290-305 cm: peat with mollusc remains

305-315 Th2Sh2 Black peat with mollusc remains
315-388 Th4 Peat with mollusc remains

388-400 Lc4 (sharp boundary) 380-400 cm: lake marl with mollusc remains, 
390-400 cm: lacustrine sediment with mollusc remains

400-435 As2Lc2 Dark grey lacustrine sediment with mollusc remains
435-440 As2Ld2 Peat
440-510 As2LdlThl Homogenous peat with brown moss remains
510-520 AglAs2Gsl Sandy silt with gravel

Table 2. The sediment sequence from Balatonederics

56



The Little Balaton region and the Balaton Uplands

The pollen sequence from Balatonederics
Imola Juhász

Thirteen pollen zones could be distinguished in the Ederics core, which was sub-sampled at 
16 cm intervals. The lowermost section of the sequence (between 520-424 cm) was probably 
deposited during the Late Glacial. The pollen content indicates that the section from 408 cm to 
the top was deposited during the Holocene (during the last 10,000 years BP).

Unfortunately, only a coarser resolution in sub-sampling was possible compared to the mac- 
robotanical and malacological analyses, which was less time consuming and less costly. Some of 
the zones, which have been distinguished, were based on one or two samples only and are thus 
statistically uncertain -  a confirmation can only be expected from a more detailed analysis in the 
future. Still, even this low resolution revealed clear-cut, striking changes during certain periods, 
which have been included in the description. The available radiocarbon dates support the recon
struction presented here.

The size of the sediment catchment basin poses another problem. Szigliget Bay extends over a 
several square kilometres large area, and thus the changes in the pollen composition reflect both 
the changes in the local vegetation (changes in the pollen ratio of aquatic and marshland spe
cies, of cereals indicating human activity, and of other anthropogenic indicators),10 11 and regional 
vegetation dynamics, which harmonise with the general tendencies reflected by other pollen 
sequences from Transdanubia and the western and south-western regions of the Carpathian Ba
sin. In this sense, this pollen sequence must be treated with caution, although it is by all means 
suitable for presenting and evaluating local vegetation changes after a comparison with the mac- 
robotanical record.

Few pollen sequences spanning the entire Late Glacial and the Holocene are known from 
Hungary. The Balatonederics sequence will undoubtedly be one of the most important pollen 
profiles after the completion of the pollen analyses with sub-sampling at 4 cm intervals and once 
the radiocarbon dates for another six samples from this sequence are available.

This study presents the Holocene section of the pollen sequence (424-40 cm; zones 6 to 13) 
and its interpretation with a view to the vegetation changes caused by the activity of the human 
communities settling in the broader area of the sampling location (Fig. 2).

BEP-6 (424-392 cm)
The pollen concentration shows a drastic decline during this period, with only Pinus sylvestris 
pollens surviving in the sediment (although sporadic Betula, Corylus, and Qttercus pollens were 
also identified). A local origin can be assumed for a part of the pollen material since the values 
of Pinus sylvestris/P. cembra range between 70-90%.n

The malacological analyses indicated that the sediment was deposited in strongly flowing wa
ter (stream inwash sediment or abrasion zone) and thus a substantial portion of the pollen grains 
would be allochthonous or secondarily embedded according to more recent pollen taphonomical 
studies.12 The radiocarbon measurements indicate that this zone corresponds to the Pleistocene/ 
Holocene transition and the Early Holocene (the Pre-Boreal). These data harmonise with pollen

10 Jacobson, G. L. -  Bradshaw, R. H.: The selection of sites for paleovegetational studies. Quaternary Research 16 
(1981) 80-96.

11 Peterson, G. M.: Recent pollen spectra and zonal vegetation in the western USSR. Quaternary Science Reviews 2 
(1983) 281-321.

12 Magyari (2002), discussing elongated oxbow lakes.
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The Little Balaton region and the Balaton Uplands

profiles from other locations in the Balaton region,13 which similarly show a dominance maxi
mum of over 80% of Finns sylvestris between 9000-11,000 BP.

BEP-7 (392-312 cm)
The ratio of conifers, including Pinus, declines drastically, parallel to a dominance maximum of 
deciduous species thriving in a milder climate, such as Quercus, Ulmus, Tilia and Corylus, in the 
Early Holocene. The changes in the values of Poaceae and the major arboreal and herbaceous spe
cies allow the separation of three phases, which can probably be associated with fluctuations in 
the water level. The high values of Poaceae can in part be attributed to the high number of Phrag- 
mites pollens. The first phase (392-360 cm) is characterised by the decline of Pinus sylvestris 
parallel to the expansion of Poaceae. Tilia and Ulmus are attested, alongside Corylus in the oak 
forest. This vegetation reflects an improving, warmer climate. This change is also indicated by 
the beginning of peat formation at 388 cm. This period corresponds to the Pre-Boreal/Boreal 
transition. The second phase (360-344 cm), corresponding to the early Boreal, is characterised 
by a maximum of Poaceae and Artemisia parallel to a transitional minimum of Pinus sylvestris. 
Corylus and Quercus retreat and a transitional maximum of Alnus and the gallery forest can be 
noted. Typha/Sparganium attains a transitional maximum, while monolete spore ferns show a 
temporary decline. The third phase (344-312 cm), probably representing the end of the Boreal, 
shows a substantial rise in coniferous species. Corylus and Quercus increase slightly, while Fa- 
gus reaches a temporary maximum. Asteraceae expand parallel to the decline of Poaceae and 
Artemisia in the herbaceous vegetation. Rumex and Polygonum persicaria are also attested. Cy- 
peraceae and monolete spore ferns reach a maximum at the end of this phase. Peat accumulation 
is continuous during this period, although the quality of the peat shows a slight change between 
315-305 cm, becoming more decomposed. The water level of the lake rises, although with fluc
tuations probably caused by a more continental climate.

Poaceae rose parallel to the appearance of deciduous tree species. However, this cannot be 
regarded as the parallel development of steppe areas and deciduous woodland, corresponding to 
the forest-steppe phase reconstructed in the Balaton region by Bálint Zólyomi,14 a theory that he 
later modified.15 It seems likely that the high number of non-arboreal pollen comes from the her
baceous vegetation of the peatland and marshland evolving at the beginning of the Holocene.16 
This is supported by the maximum of Cyperaceae and Sparganium/Typha preferring a wet envi
ronment in the middle of the zone, as shown by the macrobotanical analyses. There is a substantial 
rise in the proportion of herbaceous species preferring an aquatic and lakeshore environment in this 
zone (Phragmites and Glycerin both have monoporate pollens and it is sometime difficult to distin
guish them from Poaceae). The rise of the water level is also reflected by the growing proportion of 
Alnus and Fraxinus, perhaps indicating the presence of gallery woods during this period.

The radiocarbon dated earlier sequences indicate that this zone can be assigned to the Early 
Holocene and can be correlated with the pollen horizon between 10,000-8000 uncal BP.17 This was 
later confirmed by the radiocarbon dates for this sequence (9080±90 uncal BP/8650-7950 cal BC 
at 361-368 cm; cp. Table 1).

Surprisingly enough, the sample also contained Fagus pollens. Various theories have been 
advanced for the spread of Fagus pollens. In Norway, for example, Fagus pollens are regarded as

13 Bodor (1987); Nagy-Bodor-Cserny (1998a); idem (1998b); Bodor-Járainé-Komlódi (1999).
14 Zólyomi (1952).
15 Idem (1987).
16 Magyari, E. -  Sümegi, P. -  Braun, M. — Jakab, G.: Retarded hydrosere: anthropogenic and climatic signals in 

a Holocene raised bog profile from the NE Carpathian Basin. Journal of Ecology 89 (2002) 1019-1032; Magyari 
(2002); Juhász (2002).

17 Bodor (1987); Nagy-Bodor-Cserny (1998a); Bodor-Járainé-Komlódi (1999).
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originating from more distant regions through longer transportation owing to their low propor
tion (0.7-2.6%).18 In contrast, Henrik Tauber argued that since Fagus pollen grains are heavy, 
they fall locally through the leaves, which do not filter them as in the case of lighter pollen 
grains. Rain promotes its local accumulation and thus Fagus pollens can be regarded as locally 
deposited pollens.19 Transportation from more distant regions can be assumed in sediment catch
ment basins lying near mountain regions, in piedmont areas and in mountain forelands, as earlier 
assumed by Ulf Hafsten.20 The neotectonic basin formed during the Late Glacial in Szigliget 
Bay can be regarded as a sediment catchment basin of this type extending over several square 
kilometres, and it seems likely that sporadic beech pollens were transported to the study area by 
wind or streams from more distant regions and that their presence is an indication of the presence 
of this species in the broader environment.

BEP-8 (312-264 cm)
The continuous curve o f Fagus, whose regional presence was attested in the previous zone, and 
the appearance of the first Carpinus pollens and the start of its continuous curve characterise the 
Boreal/Atlantic transition, dated to 7600±70 uncal BP/6500-6380 cal BC at 278-280 cm. Poaceae/ 
Phragmites have higher values, and the transitional maximum of Fraxinus and Alnus at the be
ginning of this zone suggests a higher water level and the presence of a gallery forest. Corylus 
thrives on the margins o f the oak forest, of which Tilia and Ulmus are important members. The 
expansion of Fagus and Quercus can be noted in the second part of this zone, parallel to the 
retreat of Poaceae owing to the closing of the forest cover (a transitional maximum of arboreal 
pollens). Coniferous species increase in the second part of the zone. Typha angustifolia and 
Typha latifolia/Sparganium are present with low values at first and have a slight increase later. 
The water level of the lake was probably lower during the Boreal/Atlantic transition, most likely 
owing to a more continental climate. Later, during the Atlantic, the water level rose again. Ferns 
with monolete spores show a substantial decline at the beginning of the zone and are present with 
relatively low, but continuous values during its second part. The difference between the begin
ning and the second part of the zone was possibly caused by the fluctuations of the water level.

The pollen record harmonises with the model of the south-west to north-east spread of Fagus from 
a Slovenian refugium.21 The forest maximum can be dated 7600±70 uncal BP/6500-6380 cal BC 
(at 278-280 cm) on the basis of the radiocarbon measurements. It must nonetheless be noted that 
the anthracotomic data indicate the local presence of beech in the Bükk Mountains and the north
eastern part of the Great Hungarian Plain during the Pleistocene/Holocene transition.22 The pol-

18 Hafsten (1956); Danielsen, A:. Pollen analytical Late Quaternary studies in the Ra district of 0stfold, South-East 
Norway. Ärbok for Universitet i Bergen. Matematisk Naturvitenskapelig 14. Oslo 1970.

19 Tauber, H.: Differential pollen dispersion and the interpretation of pollen diagrams. Danmarks Geologiske Under- 
sogelse, 11. Raekke 89 (1965) 1-69.

20 Hafsten (1956).
21 Magyart, E.: A bükk (Fagus sylvatica) és a gyertyán (Carpinus betulus) terjedésének problematikája a Kárpát

medence holocén vegetációfejlődésében [The spread of Fagus sylvatica and Carpinus betulus in the Holocene vege
tation of the Carpathian Basin]. In: A 4. Magyar Őslénytani Vándorgyűlés előadásainak kivonatai. Pécsvárad 2001; 
idem (2002); Juhász (2002).

22 Rudner, Z. E. - Sümegi. P. -Bajzáth, J. -  Torma, A. -  Jakab, G. The results of wood anatomy, charcoal and fruit and 
seed analyses. In: The geohistory of Bátorliget marshland. Ed. by P. Sümegi and S. Gulyás. Budapest 2004, 173-183; 
Stiebet: J.: A magyarországi felső-pleisztocén vegetációtörténete az anthrakotómiai eredmények (1957-ig) tükrében 
[Oberpleistozäne Vegetationsgeschichte Ungarns im Spiegel anthrakotomischer Ergebnisse bis 1957], FtKözl 97 
(1967) 308-316; idem: Néhány módszertani kérdés a kvantitatív xylotómiában [Einige Methodenfragen der quanti
tativen Xylotomie]. BotKözl 54 (1968) 123-128; ident: A későglaciális vegetáció-története az anthrakotómiai vizs
gálatok alapiján [Esami antracotomici sulla storia della vegetatione tardiglaciale in Ungheria], FtKözl 99 (1969) 
308-316.
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len profile from Nagybárkány-Nádas-tó in the Cserhát Mountains has revealed that beech and 
hornbeam were important members of the forest cover at the beginning of the Holocene,23 sug
gesting that the model of the spread of beech and hornbeam needs to be modified.

BEP-9 (264-168 cm)
While the ratio of deciduous tree species is conspicuously high in this zone, Carpinus shows a sub
stantial decline in spite of several transitional maximums. Pollens indicating human activity and 
trampling appear in this zone. Fagus, light-loving Betula and Corylus have fluctuating values, with 
repeated declines and expansions during this zone. The cyclically changing values of Poaceae can 
probably be associated with human activity, although the changes may also have been caused by the 
paludification of the bay and peat formation, reflected by the expansion of Cyperaceae and Typha 
in the middle and late phase of this zone. This zone can be divided into three phases, corresponding 
to the transitional maximum of PoaceadPhragmites, followed by a transitional increase of Picea 
abies. The first phase (264-232 cm) is characterised by the expansion of the herbaceous vegetation 
(Poaceae, Asteraceae and Artemisia) parallel to the transitional decline of Fagus. This is followed 
by the transitional peak of Corylus, perhaps reflecting human activity, followed by a transitional 
peak of Picea abies and Finns sylvestris. The presence of Salix, Ainus, and Fraxinus suggests the 
presence of a gallery forest. The water level was probably lower. Cyperaceae and Myriophyllum 
spicatum are represented by a few pollens. The second phase (232-200 cm) shows the transitional 
decline of Fagus parallel to a minor and transitional peak of Carpinus and Corylus. The herbaceous 
vegetation is dominated by wet meadow species (Ranunculaceae, Odontites). Cyperaceae and Ty
pha angustifolia increase at the end of the phase, probably in association with the rise of the water 
level. The radiocarbon measurements indicate that this section of the Balatonederics pollen se
quence showing a relatively closed forest canopy (increase of AP) corresponds to the beginning of 
the Neolithic (6940±70 uncal BP/5900-5630 cal BC at 201-208 cm). The third phase (200-168 cm) 
is characterised by the decline of all thermophilous arboreal species (Corylus, Quercus, Ulmus, 
and Fagus), and the expansion of the herbaceous vegetation. Poaceae, Asteraceae, and cereals have 
higher values. The opening of the forest canopy resulted in the spread of Picea, Betula, and Carpi
nus. A transitional increase in Typha/Sparganium parallel to an increase in Poacea dPhragmites 
reflects the temporary decrease of the water level, which was higher at the beginning of the third 
subzone. Cyperaceae, Filicales, Myriophyllum spicatum and M. verticillatum thrive in the wetter 
areas, where Alnus has a relatively low, but continuous presence.

The palaeoenvironmental and archaeological studies conducted in the Little Balaton region 
and in the Balaton Uplands have revealed that the region was inhabited by hunter-fisher-gatherer 
groups before the Neolithic. The radiocarbon dates for the pollen profile from Zalavár also fit 
into this picture.24 In the light of these new findings, Eszter Bánffy has suggested that the first 
agrarian communities arriving from the Balkans around 5500 BC did not colonise an “empty” 
landscape, but came into contact with various indigenous groups (unfortunately, there are no 
archaeological traces of the latter’s settlement). The pollen profiles from the Little Balaton region 
suggest that south-western Transdanubia was a hazel refugium during the last glacial and that it 
spread to the interior of the Carpathian Basin from this region. The sudden expansion of hazel, 
however, can hardly be explained without some sort of human agency. It seems likely that the

23 Juhász, I. E. -  Jakab, G. -  Sümegi P.: Vegetation dynamics of a small Sphagnum peat bog from North-Hungary, from 
the Late-Pleistocene until late Holocene: palynological and macrobotanical data. Pollen 14 (2004) 507-508; Juhász, I.: 
Preliminary palaeobotanical results from the Nádas-tó peat bog at Nagybárkány: the Late Holocene environmental 
history. In: Environmental Archaeology in North-Eastern Hungary. Ed. by E. Gál, 1. Juhász and P. Sümegi. VAH 19. 
Budapest 2005, 79-85.

24 Juhász (2002); idem: Palynological evidences of Preneolithization in South-Western Transdanubia. Antaeus 27 
(2004) 213-226.
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growth of hazel was encouraged by small-scale forest clearance, by the creation of small clear
ings, where this warmth-loving species yielding storable fruit with a high nutritional value could 
thrive. The changes in the pollen composition of the Balatonederics sequence probably reflect a 
similar human activity on a smaller scale.

The data on the local vegetation correlates well with the archaeological record, according to which 
the lake’s water level was low at the end of the Mesolithic, but rose again around 5500-5400 cal BC, 
meaning that late Mesolithic settlements along the lakeshore are now probably submerged.

BEP-10 (168-136 cm)
This pollen zone is characterised by the maximum of deciduous species (Fagus, Fraxinus, Quer- 
cus, Ulmus, Tilia), reflecting the maximum expansion of forests in Transdanubia and the Car
pathian Basin and the Holocene climatic optimum. According to the radiocarbon data, this pe
riod can be dated to between 6000 and 5000 uncal BP within the Atlantic (Table 1). Fagus and 
Fraxinus dominate the oak forest, in which Tilia and Ulmus, as well as Corylus are also attested. 
Coniferous species (Pinus, Picea, Abies and Larix) are also represented. The herbaceous vegeta
tion is relatively poor in species. Two species of Typha (T. angustifolia and T. latifolia) and of 
Myriophyllum (M. spicatum and M. verticillatum), as well as Filicales make an appearance to
wards the end of the zone. The declining values of Cyperaceae suggest a rise in the water level.

BEP-11 (136-104 cm)
This zone is characterised by the decline of Tilia, Ulmus and Fagus, while Quercus and Alnus 
have continuous, significant values. Betula and Carpinus appear in the open areas of the oak 
forest, and there was also a species rich gallery wood nearby. PoaceadPhragmites expand and 
steppe rudcrals make their appearance (Artemisia, Asteraceae and Chenopodiaceae). The spread 
of herbaceous species (Chenopodiaceae, Poaceae, Artemisia) and the changes in the composition 
of deciduous trees can be attributed to human activity, to the improvement in subsistence tech
niques and a population growth. The relatively high values of cereals, Plantago lanceolata and 
Rumex suggest the presence of a human population near the sampling location. It would appear 
that the activity of the Early Copper Age population (4000-3700 cal BC) had a major impact on 
the forest. The radiocarbon measurements yielded a date of 5090±70 uncal BP/3960-3700 cal BC, 
at 121-128 cm. The opening of the forest canopy encouraged the intrusion of Carpinus. The open 
areas were used for growing cereals. Pastoral activity, indicated by Rumex, Plantago and Urtica, 
can be noted from the Middle Copper Age (3500 cal BC).

BEP-12 (104-72 cm)
The ratio of species preferring an open habitat declines compared to the previous zone, while 
arboreal species expand. A rise in the values of most forest species (Betula, Corylus, and Tilia, as 
well as Fagus and Carpinus) reflects the closing of the forest canopy. The gallery forest made up 
of Fraxinus, Salix and Alnus retreats. Nitrophilous taxa, such as Urtica and Plantago lanceolata, 
are still attested. It seems likely that the lake’s water level rose to such an extent that reeds could 
hardly survive it: Cyperaceae have a transitional maximum, while Phragmites almost disap
pears. The high water level probably forced the human population to relocate their settlements 
farther from the lake, and the previously open territories were colonised by light-loving arboreal 
species. The earlier fields were used for grazing livestock during the Late Copper Age (3300- 
2700 cal BC).

BEP-13 (72-40 cm)
The lake’s water level probably dropped around 4000 uncal BP and the human communities 
living in the broader area of the sampling location apparently used the area for arable farming,
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as shown by the presence of cereals (Secale and Triticum) and of Centaurea. This zone is char
acterised by the decline of deciduous species and the expansion of the herbaceous vegetation. In 
addition to the substantial amount of cereal pollens, the weed flora of tilled fields and species 
tolerant of trampling are also attested.

The expansion of herbaceous species and the changes in the composition of deciduous trees 
can be attributed to intensifying human activity, to the improvement in subsistence techniques 
and a population growth. Even though no radiocarbon dates are available for this horizon, the 
changes in the vegetation are typical for the Middle Bronze Age, characterised by a dense set
tlement network in the Carpathian Basin (including Transdanubia) and a high level of arable 
farming.25

The macrobotanical remains from Balatonederics
Gusztáv Jakab

The results of the macrofossil analyses are presented from 390 cm, from the start of the Holocene 
sequence (Fig. 3) since the results of the macrofossil analyses of the Pleistocene sequence (BEM 
1-3, 515-390 cm) have already been published.26

BEM-4 (390-360 cm)
Peat formation and accumulation started again at 390 cm at the time of the Pleistocene/Holocene 
transition owing to the declining water level. The drier climate is reflected by the increasing 
macro-charcoal concentration. The radiocarbon dates indicate that this macrofossil zone can be 
dated to the Pleistocene/Holocene transition in the second half of the Mesolithic.27

BEM-5 (360-320 cm)
The increasing macro-charcoal concentration and the expansion of Phragmites and Typha reflect 
a drier climate and a drop in the water level. The decline of Chara oogoniums and the spread of 
eutrophic, warmth-loving pondweeds (Polygonum lap athifolium, Myriophyllum verticillatum) sug
gest a shallow, eutrophic lake condition. The radiocarbon dates indicate that the BEM-5 macrofossil 
zone can be assigned to the Pre-Boreal/Boreal transition. A number of smaller lakebeds appeared 
in the neotectonic basin of Lake Balaton. It seems likely that these basins and the eutrophicating 
smaller lakes influenced the movement of Mesolithic communities, similarly to the Sárrét subsid
ence,28 where the presence of Mesolithic fishers is confirmed by the archaeological record.29

25 Poroszlai, L: Fortified centres along the Danube. In: Hungarian archaeology at the turn of the millennium. Ed. by 
Zs. Visy. Budapest 2004, 151-155; Kiss, V: Central European economies: agriculturalists in Transdanubia. In: Hun
garian archaeology at the turn of the millennium. Ed. by Zs. Visy. Budapest 2004, 148-149; Csányi, M. -  Tárnoki, J.: 
Bronzkori teli-telepek a Közép-Tisza-vidéken [Bronze Age tell settlements in the Middle Tisza region]. In: Vendég
ségben őseink háza táján. Ed. by L. Madaras. Szolnok 1996, 31-48.

26 Jakab et al. (2005).
27 Vaday (2004).
28 Sümegi (2003).
29 Marosi, A.: Oskőkori szigony Merítőpusztáról [A prehistoric harpoon from Merítőpuszta]. Székesfehérvári Szemle 

(1935) 75-76; idem: Kormeghatározó adatok a csór-merítőpusztai őskori csontszigonyhoz [Notes on the chronology 
of the harpoon from Csór-Merítőpuszta], Székesfehérvári Szemle (1936) 40-42; Makkay, J.: A kőkor és rézkor Fejér 
megyében [The Neolithic and the Copper Age in County Fejér], In: Fejér megye története az őskortól a honfoglalásig. 
Ed. by J. Fitz. Fejér megye története I. Székesfehérvár 1970, 9-52; Marosi, A.: A székesfehérvári múzeum őskori 
csontszigonya [The prehistoric harpoon in the Székesfehérvár museum], ArchÉrt 49 (1936) 83-85.
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Fig. 3. The macrofossil remains from Balatonederics. 1: seed (pc/3cm3), 2: herbaceous plant tissues (mainly rhizoderm), 3: seed epiderm (pc/cm3). Further taxa: BEM 1: Dryas 
octopetala (1), Pinus sp. (2), Equisetum fluviatile (2), Betula humilis (1), Betula pubescens (2), Menyanthes trifoliata (2), BEM 2: Calliergon giganteum, Hamatocaulis vernicosus, 
Drepanocladus sendtnerii, Tomenthypnum nitens, Sphagnum palustre, Pinus sp. (2), Betula nana (1), Betula pubescens (1), Betula humilis (1), Menyanthes trifoliata (1, 2), Urtica 
dioica (I), Carex nigra (I), Potamogeton natans (1), Ranunculus sceleratus (I), Nuphar lutea (2), BEM 3: Batrachium sp. (I), BEM 4: Polygonum lapathifolium (1), Myriophyllum 
verticillatum (1), Ranunculus sceleratus (1), Potamogeton sp. (1), Juncus sp. (1), Urtica dioica (I), BEM 5: Carex pseudocyperus (I), Carexpaniculata (1), Stachys palustris (1), 
Lythrum sp. (1), Urtica dioica (1), Salix cinerea (2), BEM 6: Bryum sp., Carex pseudocyperus (1), Polygonum persicaria (1), Urtica dioica (1), BEM 7: Meesia longiseta, Betula 

pendula (1), Myriophyllum verticillatum (1), Utricularia vulgaris (1), Acorellus pannonicus (1), Najas marina (1), Potamogeton sp. (1), BEM 10: Potemogeton natans (1)
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Earlier investigations suggested that Lake Balaton had dried out in the Early Holocene and 
sediment accumulation only occurred in Szigliget Bay. Macrofossil zones BEM-5 and BEM-6 
can be correlated with the Early Holocene peat layers described by Bálint Zólyomi (vegetation 
phases IV-V),30 which he observed in Szigliget Bay during the geologic borings conducted in 
the Balaton area to determine the extent of the peatland (MÁFI mapping borings).31 This layer is 
lacking in the eastern half of the Tapolca Basin, in Badacsonytördemic Bay,32 where, according 
to Pál Sümegi, who conducted the corings, a sediment layer of rough gravel overdeposited by 
mass movement from the slopes of the neighbouring mountains covered the Late Glacial peat 
layer during the Pleistocene/Holocene transition.33 It has been suggested that there was no sedi
ment formation in the western half of Lake Balaton owing to the low water level.34 However, the 
macrofossil analyses indicate that the Early Holocene desiccation of Lake Balaton was a rela
tively brief event, which culminated at 10,300 cal BP. A decreasing water level can be assumed 
before this peak and an increasing one afterwards; however, the macrobotanical remains indicate 
that there was a lacustrine environment in the study area.

BEM-6 (320-270 cm)
Peat accumulation continued in this zone, although the peat was decomposed between 315 and 
305 cm. This cannot be attributed to a drop in the water level because the macrofossil record 
shows the continuous rise of pondweeds (Chara, Nymphaea alba). It would appear that in spite 
of rising precipitation, the climate turned continental and that there was a change in the ratio of 
wetter and drier periods. Owing to the presumably higher precipitation during winter, the lake’s 
water level probably rose (even if with Huctuations) and the areas near the shore probably dried 
out at regular intervals. This possibility is supported by the growing macro-charcoal concentra
tion and the appearance of Nanocyperion species (Chenopodium rubrum, Cyperus fuscus, Poly
gonum persicaria). The zone can be dated to the second half of the Boreal.

BEM-7 (270-200 cm)
The sediment composition changes at 270 cm (8450-8330 cal BP). A blackish-grey, lacustrine 
interbedded sediment with mollusc remains appears, reflecting an initial high water level. This 
period can be correlated with the beginning of the Atlantic. The water level declined continu
ously from this point, reaching its minimum at 7600 cal BP, after which it rose again.

The open water habitat is gradually replaced by reed-beds. Pondweeds occur in substantial 
amount (Chara, Nymphaea alba, Potamogeton sp., Najas marina, Myriophyllum verticillatum) 
and Schoenoplectus lacustris too has a marked presence. The concentration of Phragmites rhi
zomes in the sediment shows a continuous rise, together with the amount of Eupatorium can- 
nabinum and Utricularia vulgaris, both of which are associated with reed-beds. Water level fluc
tuations diminished (reflected by the decline of Chenopodium rubrum) and the water’s carbonate 
content also decreased (indicated by the retreat of Cladium mariscus and Chara).

BEM-8 (200-165 cm)
The abrupt changes in this zone can be better explained by changes in hydrogeological conditions 
than by climatic ones. The water level rose significantly at the beginning of the zone and then

30 Zólyomi (1952); idem (1987).
31 Idem (1952); idem (1987).
32 Nagy-Bodor-Járai-Komlódi (2000).
33 Sümegi, P.: Jelentés a badacsonytördemici I. fúrásról [Report on the coring at Badacsonytördemic], MÁFI Archives. 

Manuscript. Budapest 1997.
34 Cserny (2002).
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abruptly dropped to its Holocene minimum (7000 cal BP). This zone can be correlated with the 
second half of the Atlantic.

Reed-beds reached their maximum expansion during this period. The carbonate content de
creased (Cladium is not attested, Chara oogoniums and Ostracoda shells decrease) and the bay 
paludified, as shown by the peaks of Carex elata and Carex acutiformis. The water level again 
rose. The carbonate content of the water increased temporarily, reflected by the maximum of 
Chara oogoniums.

These changes can probably be attributed to the merging of the central and eastern basin of 
Lake Balaton owing to the lake abrasion and the continuous rise of the water level. It seems likely 
that this is the reason for the brief, abrupt decline of the water level, an interpretation supported 
also by the substantial increase of Chara oogoniums at 180 cm, without any apparent anteced
ents. Michel Magny has noted that the amount of Chara oogoniums in lacustrine carbonate 
sediments can be correlated with the extent of lacustrine abrasion, the extent of the shoreline and 
the amounts of carbonate formations in the inwashed sediment.35 Bálint Zólyomi’s investigations 
suggested that the basins of Lake Balaton merged at the close of the Boreal or the beginning of the 
Atlantic (ca. 7500 cal BP).36 Elvira Bodor and Tibor Cserny dated the union of the lake’s central 
and eastern basin to the sub-Boreal (ca. 5500 cal BP).3" The macrofossil record suggests that this 
occurred in the second half of the Atlantic (at ca. 7000 cal BP) and that it can be attributed to the 
rising water level and intensifying abrasion.

BEM-9 (165-140 cm)
A gradual rise of the water level can be noted from 165 cm to the top of the sequence. Open water 
species (Chara. Mollusca, Ostracoda) expand, although with smaller fluctuations, at the expense 
of reed-beds. The composition of zone BEM-7 resembles zone BEM-9. Cladium mariscus oc
curred in significant amounts.

BEM-10 (140-90 cm)
Reed-beds still play a significant role in this zone. Peat formation continues. In addition to reed, 
Schoenoplectus lacustris and Typ ha latifolia have a significant presence. The rising water level 
is reflected by the disappearance of Nymphaea alba, a species less tolerant of wave action, which 
prefers bays protected by reed-beds.

BEM-11 (90-50 cm)
The sediment changes abruptly and a blackish-grey, interbedded lacustrine sediment with mollusc 
remains can be noted, indicating a rising water level. The number of open water species (Chara, 
Mollusca, Ostracoda) rises. Reed-beds decline drastically. Reed can form communities at a maxi
mum water level of 2 m;38 in the case of Lake Balaton, reed forms communities down to a depth of 
80 cm,39 suggesting that the water level was higher than the present one and reached its Holocene 
maximum. The currently dry areas of Szigliget Bay were probably one of the side bays of the lake. 
The radiocarbon dates indicate that this zone can be assigned to the Sub-Boreal. Nagy-Bodor and

35 Magny, M.: Esquisse d’un modele pour une approche sédimentologique de séquences holocénes en milieu lacustre 
carbonaté. In: Travaux fransais en paléolimnologie. Ed. by E. Bonifay. Documents du CERLAT, Mémoire n° 1, 
181-211.

36 Zólyomi (1987).
37 Bodor (1987); Cserny (2002).
38 Hasiam, S. M.: Biological flora of the British Isles. Phragmites communis Trin. Journal of Ecology 60 (1972) 585- 

610; Rodwell, J. S. (ed.): British plant communities, vol. 4. Aquatic communities, swamps and tail-herb fens. Cam
bridge 1995.

39 Illés, I.: Tavunk, a Balaton [Balaton, our lake], Budapest 1981.
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Cserny too dated a significant rise in Lake Balaton’s water level to this period.40 Above 50 cm, the 
sediment became pedogenised and was thus unsuitable for macrobotanical analyses.

The mollusc remains from Balatonederics
Pál Süm egi

The core yielded a high number of mollusc remains (Fig. 4). The Late Glacial section of the 
sequence was dominated by cryophilous Valvata pulchella species, which was common during 
the Boreal. Earlier malacological studies have shown that this species is very common in Late 
Glacial sediments from Hungary,41 and that it can be regarded as one of the type fossils of this 
chronological horizon. The other dominant species beside Valvata pulchella is Bithynia leachi, 
which is currently distributed on the German-Polish Plain, but which retreated from the Car
pathian Basin at the end of the Pleistocene. This section of the sequence also yielded Marsto
niopsis scholtzi, which was earlier regarded as a chronological marker, whose distribution was 
restricted to the westerly areas of Transdanubia;42 in the lack of radiocarbon dates, its appearance 
was earlier dated to the beginning of the Holocene.

Lithoglyphus naticoides makes its appearance at the close of the Late Glacial and beginning 
of the Holocene; its joint occurrence with Valvata pulchella is one of the most reliable markers 
of the Pleistocene/Holocene transitional fauna.43 Its presence is an indication of flowing water 
or an extensive abrasion zone, although it can also indicate a stream inwashed sediment and the 
possibility of secondarily buried allochthonous shell remains.

Species thriving in flowing water disappear from the sequence with the onset of the Holocene 
and are replaced by species preferring a milder aquatic environment (.Anisus vorticulus, Planorbi- 
dae, Lymnaeidae). The changes in the ratios of species preferring various depths, terrestrial spe
cies and of species thriving in marshland and peatland habitats correlate well with the changes 
in the composition of the macrobotanical material. Forest species, genuine terrestrial species and 
mesophilous species are entirely lacking from the sequence, except for the uppermost 40 cm. 
The evidence from this sequence indicates that the water cover of Szigliget Bay changed cycli
cally during the Holocene, with open lacustrine phases alternating with closed peatland phases 
characterised by peat formation. The malacological record indicates that this hydroseries sequence 
occurred repeatedly in the study location, furnishing unambiguous proof for the cyclical rise and 
decline of the water cover, the ensuing plant succession and the appearance of a peatland-marshland 
facies.

40 Nagy-Bodor, E. -  Cserny, I :  A Keszthelyi-öböl vízzel borítottságának fejlődéstörténete [History of the water 
cover in Keszthely Bay], HidrKözl 77: 1-2 (1997) 98-100; idem (1998a); idem (1998b); Cserny, T. -  Hertelendi, E. -  
Tarján, S.: Results of isotope-geochemical studies in the sedimentological and environmental geologic investigations 
of Lake Balaton. ActaGeolHung 38: 4 (1995) 355-376.

41 Krolopp, E.: Die Molluskenfauna der niedrigen Aueterrasse im Grundprofil von Szekszárd. Swiatowit 24 (1962) 
203-210; Sümegi (2003); idem: The results of paleoenvironmental reconstruction and comparative geoarcheological 
analysis for the examined area. In: The Geohistory of Bátorliget Marshland. Ed. by P. Sümegi and S. Gulyás. Buda
pest 2004, 301-348.

42 Krolopp, E.: Marstoniopsis scholtzi (A. Schmidt 1856) a magyarországi holocén üledékekből [Marstoniopsis scholtzi 
(A. Schmidt 1856) aus den holozänen Auslagenungen Ungarns], Soosiana 14 (1986) 7-13; Krolopp, E. -  Vörös, I.: 
Macro-Mammalia és Mollusca maradványok a Mezőlak-Szélmező pusztai tőzegtelepről [Macromammalian and 
Molluscan remains from peat-mine at Mezőlak-Szélmező]. Folia Musei Historico-Naturalis Bakonyiensis 1 (1982) 
39-64; Füköh (1988).

43 Sümegi (2003).
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The pollen sequence from Szigliget
Imola Juhász

The palaeobotanical analysis of the Szigliget core was performed as part of my PhD grant from 
the French Government and the Institut Frangais in Budapest. The palynological analyses were 
carried out in the Laboratory of the Institut Mediterranéen d’Écologie et de Palynologie (IMEP) 
in Marseille. The palaeoenvironmental coring at Szigliget was conducted in 1991 by Hervé Rich
ard and his colleagues from the Laboratoire de Chrono-écologie of Besan9on. Unfortunately, the 
exact sampling location is not known, but its name, “Szigliget-Ponton”, suggests that it lay near 
a bridge (Fig. 1). The lithological description of the sediment core was made by Hervé Richard 
and his colleagues; the description of the sediment sequence is presented in Table 3.

Depth (cm) Description
135-150 Brown silt
150-157 Sandy silt
157-200 Brownish silt with organic lamina
200-266 Brownish marl (chalky silt)
266-318 Grayish silt
318-322 Brown silt
322-328 Dark brown silt
328-334 Brownish silt
334-384 Grayish silt
384-389 Dark brown silt
389-398 Brownish-grey silt

Table 3. The sediment sequence from Szigliget 
(prepared by Hervé Richard)

We took 1 cm3 sub-samples from the core at 5 cm intervals from the section between 400 cm 
and 135 cm. We removed the samples from the interior of the core after scraping away the outer 
part of the core in order to avoid contamination by recent pollen grains. We employed dense- 
media separation using Cd-I, (Thoulet solution), a modified version of density analyses during 
the chemical treatment.44

The three AMS measurements were prepared by Martine Pattern and her colleagues at Gif- 
sur-Yvette, France (Fig. 5). Both the uncalibrated and calibrated dates are shown in Table 4.

The pollen sequence from Szigliget (Fig. 6)

The lowermost 68 cm of the pollen sequence (zone SZL-a-c, 398-326 cm) reflects the vegetation 
changes in the area during the Late Glacial and the onset of the Holocene (ca. 11,700-9300 uncal BP). 
This is followed by a roughly five thousand years long hiatus; sediment accumulation contin
ued from the mid-Holocene, when the first impacts on the environment by the activity of the

Nakagawa, T. -  Brugiapaglia, E. -  Digerfeldt, G. -  Reille, M. -  de Beaulieu, J.-L. -  Yasuda, Y: Dense-media separa
tion as a more efficient pollen extraction method for use with organic sediment/deposit samples: comparison with the 
conventional method. Boreas 27 (1998) 15-24.
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Atmospheric data from Stuiver et al. (1998); OxCal v3.5 Bronk Ramsey (2000); cub r:4 sd:12 probichron

Szigliget
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2000 calBC 1500calBC 1000 calBC 500 calBC calBC/calAD
Calibrated date

Fig. 5. C alibrated radiocarbon da tes fo r  the Holocene section o f  the Szigliget sequence 
(calculated with O xcal v. 3.5; Bronk-Ramsey 2000)

Laboratory Depth Material 14C date Calibrated date
code (cm) (uncalBP) (calBC) (2 o)

gif-100257 155-160 plant residue 2900±60 1290-910
gif-100258 235 -240 plant residue 2500±80 800-400
gif-100259 300-305 plant residue 2290±70 800-700

Table 4. Radiocarbon dates fo r  the Szigliget sequence (calculated with R E V  4.4.2.)

prehistoric communities living in the area can be noted. The upper 135 cm of the core was unsuit
able for palaeobotanical sub-sampling, meaning that this core did not yield any information on 
vegetation dynamics after 2700 uncal BP. Even though a pollen profile from Badacsonytördemic 
providing a relatively detailed history of the vegetation history of the Tapolca Basin from the Late 
Glacial (13,000 uncal BP) to the Middle Ages (ca. 1000 uncal BP) is available,45 it was virtually 
impossible to correlate the Szigliget sequence with the one from Badacsonytördemic. Another pol
len sequence has been published by Zsófia Medzihradszky and Magda Járai-Komlódi from Le- 
sence-patak in the Tapolca Basin,46 and 1 have tried to correlate this sequence with the one from 
Szigliget. I found certain similarities in the vegetation changes reflected by the two sequences 
during the period between ca. 4800 and 2800 uncal BP (ca. 310-200 cm in the Tapolca sequence 
and 326-160 cm in the Szigliget sequence), which confirms the chronology presented here.

SZL-a (398-380 cm)
The vegetation of the Late Glacial was characterised by a dense Pinus-Betula forest and the 
high values of Pinus. (Owing to the relatively bad preservation of the pollen grains, it was im
possible to determine whether the pollens came from Pinus cembra, Pinus sylvestris or Pinus 
mugo.) The value of Betula was around 5%. Unlike in other pollen sequences, such as the one 
from Alsópáhok, Corylus did not have high values. The herbaceous vegetation is dominated by 
Poaceae; taxa indicating dry grasses (Artemisia, Chenopodiaceae) are negligible. The presence 
of marshland taxa and the clay sediment indicate a shallow lake. Filicales and Typha/Sparganium 
are also attested.
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SZL-b (380-355 cm)
Pinus drops from its earlier 65-80% to 40-60%, and a similar decline can be noted for Picea too. 
Parallel to the decline of conifers, Poaceae expand and reach their maximum value. Alnus values 
decrease at the beginning of the zone, and then reach a transitional peak. Typha/Sparganium and 
Filicales reflect a humid environment and a low water level. The values of conifers rise towards 
the end of the zone and steppe species too attain higher proportions.

SZL-c (355-326 cm)
This zone reflects the transition from an open to a denser arboreal vegetation made up of Pinus 
cembra, Pinus sylvestris/mugo and Betula, in which Pinus sylvestris, Betula, Picea and Cory- 
lus have high values. Taxa of a mixed oak forest (Ulmus, Quercus, Tilia) can also be noted, but 
their proportion is negligible. Even though mesophilous deciduous taxa are present, the arbo
real vegetation is still dominated by Pinus. Poaceae and the usual steppe elements (.Artemisia, 
Chenopodiaceae, Compositae) have relatively stable values. More humid areas are dominated 
by monolete spore ferns; Typha/Sparganium and Cyperaceae are also present, together with the 
constant presence of Alnus.

SZL-d (326-310 cm)
The high values of Fagus and the constant presence of Carpinus from the beginning of the zone, 
and the comparison of this sequence with other pollen profiles from the Lake Balaton region,47 
suggests a possible hiatus during the Boreal and the Atlantic. These two periods were character
ised by mixed oak forests, the sporadic occurrence of Fagus and the total absence of Carpinus. 
Pinus sylvestris has high values at the beginning of the zone, but later declines drastically. The 
herbaceous vegetation is dominated by Poaceae; Artemisia and Chenopodiaceae are also attested, 
although with substantially lower values. Monolete spore ferns dominate the wetter areas, where 
Cyperaceae and various Typha/Sparganium species can also be found.

SZL-e (310-150 cm)
This period marks the intrusion and continuous presence of Carpinus in the forest. Tilia and Ulmus 
have a scattered, low presence in the mixed hornbeam-oak forest. Abies alba and Picea abies values 
rise significantly from their initial low values. Pinus sylvestris has low, but constant values through
out the zone. The forest is dominated by Quercus, Fagus and Carpinus. This local zone can be 
divided into three sub-zones. Three radiocarbon dates are available for this 160 cm long core sec
tion: 2290±70 uncal BP/800-700 cal BC at 300-305 cm for sub-zone SZL-el, 2500±80 uncal BP/ 
800-400 cal BC at 235-240 cm for sub-zone SZL-e2, and 2900±60 uncal BP/1290-910 cal BC at 
155-160 cm for sub-zone SZL-e3, marking the end of the zone. A comparison with the other pollen 
sequences from Transdanubia indicated that only the last date was acceptable, the other two being 
too young in view of the composition of the pollen assemblage.

The correlations suggest that the first sub-zone (SZL-el, 310-255 cm) was probably deposited 
between ca. 4700-4100 uncal BP. Quercus attains its maximum values as the dominant species.

47 Medzihradszky-Járai-Komlódi (1996); Nagy-Bodor-Cserny (1998b); Nagy-Bodor, E. -  Járai-Komlódi, M. -  Med- 
ves, A.: Late Glacial and Post-Glacial pollen records and inferred climatic changes from Lake Balaton and the Great 
Hungarian Plain. In: Climates: Past and Present. Geological Society, London, Special Publications 181. Ed. by 
M. B. Hart. London 1999, 121-133; Medzihradszky, Zs.: The reconstruction of the vegetation in the Kis-Balaton area 
during Lengyel period. Preliminary report. In: Sites and stones: Lengyel Culture in Western Hungary and Beyond. Ed. 
by J. Regenye. Veszprém2001,143-148; Juhász, I. E. -Drescher-Schneider, R. -Andrieu-Ponel. V .-de Beaulieu, J. L.: 
Anthropogenic indicators in a palynological records from Pölöske, Zala region, Western Hungary. In: Die Drau-, 
Mur- und Raab-Region im 1. vorchristlichen Jahrtausend, Akten des internationalen und interdisciplinären Sympo
siums von 26. bis 29. April 2000 in Bad Radkersburg Hrsg, von P. Lippert. Bonn 2001, 29-38; Juhász (2002).
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The values of Fagus and Carpinus also rise, as does the proportion of Picea and Abies. In con
trast, Corylus shows a decline. From 266 cm, the soil is again silty.

The second sub-zone (SZL-e2, 255-200 cm) which was probably deposited between ca. 
4100-3400 uncal BP, is marked by the decline of Quercus to the value at the beginning of the 
zone, parallel to the rise of Fagus and Carpinus, followed by the expansion of Quercus. Corylus 
and Betula have low, stable values, while Picea and Abies increase. An expansion of the herba
ceous vegetation can be noted at the beginning of this sub-zone.48

The third sub-zone (SZL-e3, 200-150 cm), which can be dated to 3400-2700 uncal BP, is 
characterised by the opening of the forest canopy. This zone can be correlated with zones BP-12 
and BP-13 of the Balatonederics sequence. Quercus and Fagus decline significantly at the begin
ning of the zone, followed by the expansion of Corylus and Poaceae. Carpinus remains stable, 
while the values of Ulmus and Tilia rise slightly. The herbaceous vegetation accounts for 15-20% 
of the total pollen count, with relatively high values of Poaceae. Artemisia and other steppe taxa, 
such as Chenopodiaceae and Asteraceae expand, and anthropogenic indicators and nitrophil- 
ous species, such as Rumex and Plantago lanceolata appear in the herbaceous vegetation. Alnus 
maintains high, stable values and dominates the vegetation of the wetter areas. Fraxinus is also 
attested in the pollen assemblage. Typha/Sparganium and Filicales show an initial decline, fol
lowed by a rise and a peak at the end of the zone.

SZL-f (150-135 cm)
This zone is characterised by the rise of herbaceous taxa and the retreat of the oak forest. Fagus, 
Carpinus and Picea decline, similarly to Abies and Corylus. Tilia and Ulmus become sporadic. 
Quercus also declines, while the values of Pinus sylvestris show a substantial rise, accounting 
for 50% of the total pollen count. Artemisia too increases slightly. Asteraceae, Chenopodiaceae 
and cereals have high values. Nitrophilous Plantago lanceolata and Rubiaceae too rise. Follow
ing a minimum at the beginning of the zone, Alnus, Cyperaceae and Filicales definitely expand. 
The sediment into which the pollen remains were embedded is clayey following 1 m of lacustrine 
sediments (265-155 cm).

The upper 135 cm of the core was unsuitable for analysis because the quality of the sediment 
did not enable pollen extraction.

Evaluation of the pollen sequence and the impact of human activity 
on the vegetation of the Szigliget area

The sediment in the lowermost 68 cm was probably deposited during the Late Glacial/Holocene 
transition. The pollen assemblage in the lowermost layer (SZL-a, 398-380 cm) reflects the veg
etation between ca. 11,700-11,000 uncal BP, i.e. during the Late Glacial Allerod. The area was 
covered by a dense pine-birch forest, with the marked presence of Picea. Betula probably thrived 
around the pine forests or on their margins. The herbaceous vegetation was dominated by Poaceae 
and patches of dry grassland with Artemisia, and Chenopodiaceae can be assumed in the conifer
ous woodland. The relatively high values of Pinus suggest a rather favourable climate with heavy 
forestation, this being the reason that this zone is assigned to the Late Glacial Allerod, a period 
characterised by climatic improvement and a relatively low number of species. The marshland 
vegetation and the clayey layers suggest a marshy area or a shallow lake.

48 Medzihradszky-Járai-Komlódi (1996).
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The next period (SZL-b, 380-355 cm), dated to 11,000-10,000 uncal BP, saw a climatic dete
rioration. Pinus values show a substantial decline parallel to the sudden peak of Poaceae. Alnus 
declines at the beginning of the zone and then rises to a transitional maximum. Typha/Sparga- 
nium and Filicales reflect a humid environment with a low water level. This period can be as
signed to the Younger Dryas, characterised by a climatic deterioration and the opening of coni
ferous forests or their retreat. The values of coniferous species rise towards the end of this period 
and steppe species too expand.

The vegetation of the next zone (SZL-c, 355-326 cm) is dominated by a pine-birch forest, 
in which other deciduous species are also present. The Late Glacial/Holocene transition can be 
characterised with a shift from an open Pinus cembra-Pinus sylvestris/mugo-Betula forest to a 
denser, more arboreal vegetation, in which Pinus sylvestris, Picea and light-loving Betula are still 
present, and Corylus appears with high values. Elements of mixed oak forests (Ulmus, Quercus 
and Tilia) make a sporadic appearance. This zone can probably be equated with the Pre-Boreal, 
dated to 10,000-9000 uncal BP. The pollen assemblage from this locality differs from the other 
sequences of the Hungarian Pre-Boreal, which reflect a vegetation with a greater proportion of 
deciduous mesophilous species in the woodland cover, even though Pinus remains the dominant 
taxon. The appearance of oak forests and the retreat of the coniferous forest cannot be demon
strated unambiguously in the Szigliget sequence, even though a milder climate is reflected by the 
appearance of mesophilous species in the herbaceous vegetation. The humid areas are dominated 
by monolete spore taxa, accompanied by the consistent presence of Cyperaceae and Alnus.

Following a ca. 5000 years long hiatus, the next layers (326-135 cm) were deposited during 
the Holocene. The continuous presence of Fagus and the regional presence of Carpinus suggests 
that the Szigliget area had a substantial woodland cover by the mid-Holocene (the Sub-Boreal, 
ca. 5000-4700 uncal BP). This period was characterised by an oak phase, during which all char
acteristic species of mixed oak forests appear among the forest elements. The herbaceous vegeta
tion was made up of Poaceae, represented by high values, and steppe-ruderals. The vegetation is 
species rich; in addition to deciduous arboreal taxa and herbaceous species, local (marshland and 
aquatic) taxa too appear in sizeable proportion.

A woodland maximum can be noted in the area during the during the Sub-Boreal (ca. 4700- 
2700 uncal BP). Carpinus has a decided presence in the oak forest, while Tilia and Ulmus form 
scattered stands. The dominance of Quercus in the first sub-zone (SZL-el) gives way to Fagus 
and Carpinus in the second sub-zone (SZL-e2), while the third sub-zone (SZL-e3) is again char
acterised by high values of Quercus. The end of this period saw the opening of the forest canopy 
and the gradual expansion of Corylus, Ulmus and Tilia. The proportion of the herbaceous vegeta
tion remains unchanged at first, and then rises steeply during the third sub-zone, parallel to the 
sudden decline of Quercus and Fagus, probably as a result of human activity. The high values 
of weed species and the appearance of nitrophilous species too reflect human activity. The rela
tively low values of anthropogenic markers suggest that human settlements lay somewhat farther 
away from the sampling location (Fig. 7). The humid areas are dominated by Alnus and Typhal 
Sparganium; Filicales too expand, indicating a drop in the water level, i.e. a period of desiccation. 
The landscape gradually becomes more open towards the end of the zone.

The vegetation changes reflected by the pollen sequence suggest that human activity can first 
be noted during the Boleráz period in the Late Copper Age (3200-2700 cal BC).49 The indicator 
species chiefly indicate arable farming activity. Nitrophilous species reflecting trampling are 
present to a lesser extent, meaning that there was no extensive stockbreeding in the area. There 
is no sign of human activity during the Copper Age/Bronze Age transition in the broader area of

49 Vaday (2004).
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Fig. 7. Pollen diagram o f selected taxa reflecting human impact on the vegetation

the sampling location. The area was settled by Tumulus (1450-1300 cal BC) and Urnfield com
munities (1300-900 cal BC) during the Late Bronze Age.50 The forest canopy opened during 
the period spanning ca. 3400-2700 uncal BP/1500-900 cal BC, and the herbaceous vegetation 
expanded, followed by the sudden decline of Quercus and Fagus. The presence of various weed 
species and nitrophilous species reflect human presence in the area. The rather low values of 
these species suggest that the settlements lay farther from the sampling location. As a result of 
natural succession, the resurgence of woodland reached a maximum, but the area gradually again 
becomes more open towards the end of the zone.

The next period saw the large-scale retreat of the forest cover and the expansion of herba
ceous species. Major changes can be noted in the natural vegetation cover as a result of human 
activity. Forest clearance affected not only the characteristic species of the oak forest, but also 
Abuts and Filicales, as shown by their transitional minimum values. The proportion of conifers 
shows an unprecedented rise. The presence of nitrophilous species, such as Plantago lanceolata, 
Rubiaceae, Cerealia, Compositae and Chenopodiaceae is an indication of arable and pastoral 
farming activity on a scale not attested during earlier periods. It is possible that the sediments 
of the last phase were deposited during a more recent period and another hiatus can be assumed 
at the close of the Sub-Boreal. The pollen assemblage reflects the appearance of a secondarily 
planted pine forest, suggesting a more recent anthropogenic impact.51

50 Vaday (2004).
51 The palynological analysis of the Szigliget and Alsópáhok cores was enabled by a generous PhD grant from the 

French Government and the Institut Fran?ais of Budapest. 1 would like to express my gratitude to Hervé Richard and
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The vegetation history of Szigliget Bay
Pál Sümegi and Gusztáv Jakab

The following phases can be distinguished in the development of Szigliget Bay based on the ana
lysis of the Balatonederics sequence and the proportions, the presence or the absence of various 
palaeoenvironmental indicator groups. The radiocarbon dates indicate that sediment deposition 
in the study area began between 16,790 and 16,390 cal BP. The sediment sequence is continuous 
and complete as regards the Late Glacial and Early Holocene sections, a unique feature compared 
to earlier sequences from this part of the lake. A neotectonic basin was formed around 16,000 BP; 
the coarse basin floor overlain with gravelly sand was covered with a plant association typical 
for the tundra/taiga boundary at the beginning of the Late Glacial in the cold oasis caused by the 
basin’s micro-climate. A rich fen with conifers, dwarf shrubs and mixed deciduous taiga species 
evolved during the second half of the Late Glacial. The mosaic of tundra vegetation, rich fen and 
taiga evolving in the micro-climate was inhabited by a characteristic cryophilous malacofauna. 
The lake’s water level was lowest around 14,000 cal BP (Bolling interstadial) and highest around
12,000 cal BP (Dryas III). The water level was lower during the warmer and wetter interstadi- 
als. It seems likely that the water level was primarily influenced by evaporation and drainage 
conditions (duration of the permafrost and the extent of the vegetation cover), rather than by the 
amount of annual precipitation. Since the grant from the National Research and Development 
Fund (NKFP) was for a project focusing on the palaeoenvironmental data from the Neolithic, 
the Late Pleistocene development is not discussed here, for the main emphasis is on Holocene 
development.

The malacological record indicates that the study area was affected by water currents (an 
abrasion zone or stream inwashed sediment) during the Pleistocene/Holocene transition, leading 
to possible selective bedding and redeposition in the case of the palaeobotanical remains. The 
water cover changed repeatedly during the Holocene. Periods with a higher water level are char
acterised by Cham  carpets in the vegetation, while periods with a lower water level by reed-beds. 
Periods with higher and lower water level could be distinguished during this period.

The water level probably reached its all-time low at the onset of the Holocene (10,400 cal BP) 
and in the second part of the Atlantic (7000 cal BP). It seems likely that the water level was quite 
low during the Mesolithic and that the basin consisted of a number of smaller, shallow lakes. The 
shallow lakes and sub-basins, such as Szigliget Bay, were surrounded by an extensive marshy 
zone and closed gallery forests, with more open woodland in the piedmonts, where hazel thrived 
in the forest margins.

The Neolithic saw major changes. Soil erosion and the infilling of the basin accelerated and, 
simultaneously, the extensive woodland became more open with clearings and more open patches 
of vegetation at the beginning of the Holocene. The possible interaction between the settlements 
along the shoreline and in the piedmont area could not be studied owing to the scarcity of archaeo
logical finds from Szigliget Bay. The palaeobotanical record indicates that human activity intensi
fied from the Late Neolithic and during the Copper Age and that larger areas were cleared at this 
time. In addition to human activity, major climatic changes also affected the lake’s water level.

his colleagues (Centre National de la Recherche Scientifique, Laboratoire de Chrono-écologie, Besan9on, Université 
de Franche Comité des Sciences et Techniques) for providing samples from the sediment core of Szigliget. My col
leagues in the Institut Mediterranéen d’Écologie et de Palynologie and the Laboratoire de Botanique et de Botanique 
Historique in Marseille were most generous with their time during the analyses and interpretation of the sediment 
cores. I could always turn to Anne Vaillant with any problems concerning sample preparation. My deepest respect 
and heartfelt gratitude goes to my tutor, Prof. Jacques-Louis de Beaulieu. This work would not have been completed 
without his constant encouragment.
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The highest water level during the Holocene can be dated around 3100 cal BP (1100 cal BC), 
around the end of the Late Bronze Age and the beginning of the Iron Age (Sub-Boreal). The chang
es in the water level of Lake Balaton generally corresponded to the water level fluctuations of Bal- 
kanic lakes during the Late Glacial and the Early Holocene, and to that of the Western European 
lakes during the Middle Holocene, although a low water level can be noted several times during 
the Holocene, probably owing to the steppean climate emerging during the Boreal, the westward 
expansion of the steppe belt, and the influence of a sub-Mediterranean climate in the Atlantic.

The changes in the pollen record can probably be extrapolated for a broader area owing to 
the large size of Szigliget Bay and its extensive pollen catchment basin. The pollen sequence is 
also suitable for comparison with pollen profiles from Slovenia and Western Europe. The pollen 
record indicates that extensive cereal cultivation can only be assumed during the Bronze Age and 
that stockbreeding played a much more important role in the subsistence of earlier periods than 
arable farming. This correlates well with the natural conditions in the Tapolca Basin. It must be 
noted, however, that the macrobotanical finds reflect substantial cereal cultivation in this region 
from the very beginning of the Neolithic.52
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Archaeozoological studies 
in the Balaton region

Bird remains from archaeological sites 
around Lake Balaton

Erika Gál 

Introduction

Leafing through earlier studies,1 the low number of avian remains published from settlements in 
the broader area of Hungary’s largest lake is quite striking. In view of the geographic location of 
the known sites and the special environmental conditions around the lake, the lack of bird bones 
can probably be attributed to the taphonomic deficit of archaeozoological assemblages on the

Fig. 1. Map o f sites yielding avian bone remains. The enlarged section shows central Transdanubia.
1. Ajka; 2. Andocs; 3. Balatonaliga; 4. Balatonfiired; 5. Balatonkeresztúr-Réti-dűlő; 6. Balatonlelle-Kenderföldek;

7. Balatonszemes-Bagódomb; 8. Eplény; 9. Felsőnyék-Várhegy; 10. Fonyód; 11. Gyenesdiás; 12. Halimba; 13. Kehida, 
14. Lesenctomaj-Piroskereszt; 15. Lovas; 16. Mezőkomárom—Alsóhegy; 17. Ordacsehi-Kis-töltés; 18. Pókaszepetk; 

19. Siófok-Balatonkiliti; 20. Söjtör; 21. Szólód; 22. Tác-Gorsium; 23. Városlőd; 24. Zalaszentmihály-Tőzegtelep;
25. Zalavár-Vár; 26. Zamárdi-Kútvölgyi-dűlő

' E.g. Jánossy (1985).
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one hand, and to the inadequately studied animal remains on the other. The destruction rate of 
small and fragile bones, such as avian remains, is generally high in post mortem, as well as in 
pre- and post-excavation stages. Thus, in addition to the manual collection of bones, only the use 
of modern excavation techniques, such as wet and dry sieving of the soil and sediment samples 
can provide an adequate quantity of bird remains. It must also be borne in mind that in some 
regions of Transdanubia, for example at the Early Neolithic settlement of Szentgyörgyvölgy- 
Pityerdomb,2 the preservation of bones is so poor that they could not be identified. Another rea
son for the scarcity of avian samples is the lack of archaezooologists with the necessary expertise 
for studying avian remains from archaeological excavations.

The excavations preceding the construction of the M7 motorway along the southern shore of 
Lake Balaton (Fig. 1) yielded an abundance of bird remains, enabling a study of patterns in hunt
ing and poultry keeping in central Transdanubia. Archaeological deposits from a number of sites 
dating from various periods yielded bone and egg shell remains from both frequent and rare spe
cies. This paper offers a chronological overview of the already known avian data together with a 
description of new finds.

Palaeolithic

The excavations conducted in the paint mine at Lovas in County Veszprém in the mid-20th cen
tury brought to light Middle and Late Palaeolithic animal bones and artefacts. The single bird 
bone found at this site was identified as crane (Grus grus).3

It is often difficult to determine whether Palaeolithic avian bones can be associated with hu
man hunting or the activity of predators. Most of the sites from this period lie in caves and rock 
shelters, locations used as hiding and eating places by birds of prey and mammalian predators. 
Several taphonomic factors and agents such as fragmentation, weathering and re-deposition ham
per the recognition o f clear human marks on the fragile avian remains. Bird bone accumulations 
which can clearly be attributed to human activity are rather poor. Most of the Palaeolithic sites 
yielding bird remains in addition to mammal bones lie in north-eastern Hungary.4

Neolithic

The Early Neolithic settlement of the Transdanubian Linear Pottery culture at Balatonszemes- 
Bagódomb was investigated by Viktória Kiss (Site M7/S 12). The archaeozoological sample of 
nearly seven thousand animal bones examined to date contained fourteen avian remains. Grey
lag goose (Anser anser) is the most frequent species (represented by six remains), followed by 
wood pigeon (iColumba palumbus; four finds), while black grouse (Tetrao terix) was represented 
by two bones.

Even though the largest number of avian remains from archaeological deposits dates from 
the Neolithic in Hungary, the recently studied material provided the first finds in Central Trans
danubia so far.5 The above three species are characteristic of the Early Neolithic bird fauna of

2 Bánffy, E.: The 6th millennium BC boundary in Western Transdanubia and its role in the Central European Neolithic 
transition. VAH 15. Budapest 2004, 311.

3 T. Dobosi, V. -  Vörös, I.: Data to an evaluation of the finds assemblage of the Palaeolithic paint mine at Lovas. 
FolArch 30 (1979) 10.

4 Jánossy, D.: Pleistocene vertebrate faunas of Hungary. Budapest 1986.
5 Jánossy (1985) 69, Fig. 1; Gál (2004) 274, Fig. 1.
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Hungary.6 Wood pigeon remains (mostly representing the wing tip) were especially frequent at 
the Körös settlement of the Ecsegfalva 23 site in the Great Hungarian plain.7

Copper Age

Avian remains were identified for the first time in this region at two sites. Feature B-486 at the 
Balatonszemes-Bagódomb site of the Balaton-Lasinja culture yielded the skeletal remain of 
partridge (Perdix perdix).

Twelve bird bones representing a large wading bird (Ardeiformes sp. indet.), grey-lag goose 
and black grouse were recovered from various settlement features of the Late Copper Age Baden 
culture at Balatonkeresztúr-Réti-dűlő (Site M7/S 35), investigated by Szilvia Fábián.

The Copper Age avifauna from Hungary is represented by twenty-two taxa.8 Black grouse 
and partridge have been identified for the first time in archaeozoological samples from this pe
riod. In contrast to the Neolithic, grey-lag goose remains are rare finds. Large wading birds have 
been identified among the animal bone sample from the Late Copper Age site of Endrőd 6 in the 
Great Hungarian Plain.9

Bronze Age

The Bronze Age (Somogyvár-Vinkovci and Kisapostag culture) section of the Balatonkeresztúr- 
Réti-dűlő site yielded four avian finds, which were identified as wood pigeon, little owl (.Athene 
noctua) and jay (Garrulus glandarius). Earlier excavations at Mezőkomárom-Alsóhegy brought 
to light the remains of whooper swan (Cygnus olor) from a Middle Bronze Age context. Two 
bones from white pelican (Pelecanus onocrotalus) were recovered from the Tumulus culture site at 
Zalaszentmihály-Tőzegtelep.10

Bronze Age/Iron Age transition

The excavations conducted by Gabriella Kulcsár at the Ordacsehi-Kis-töltés settlement (Site M7/ 
S 26) yielded four bird bones from the Bronze Age/Iron Age transition. They represent grey-lag 
goose, mallard {Anas platyrhynchos) and another smaller duck (Anatidae sp. indet).

The Bronze Age avifauna of Hungary is quite rich.11 Recent finds have enlarged the known 
species list to twenty-three taxa by six newly identified birds.

Iron Age

The most remarkable Iron Age avian find comes from the Balatonkeresztúr-Réti-dűlő site, where 
an almost complete crane skeleton was recovered from Feature B-1180, a Celtic pit beside a house

6 Gál (2004) 283, Table 2.
7 Gál, E.: Bird remains. In: The Early Neolithic on the Great Hungarian Plain: investigations of the Körös culture site 

of Ecsegfalva 23, County Békés. Ed. by A, Whittle. VAH 21. Budapest 2007, 361-376.
8 The new, still unpublished finds are currently being evaluated by the present author.
9 Gál, E.: New bird bone remains from the archaeological settlement Endrőd 3/6. Altum Castrum (in print).
10 Jánossy (1985) 71, 76.
11 Ibidem; Gál, E.: Bird bone remains from Bronze Age settlements in the Carpathian Basin. In: Proceedings of the 

Koszider Conference. Ed. by M. Vicze (in print).
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Fig. 2. Bones o f the pectoral girdle and wing o f crane: 
a. coracoideum, b. scapula, c. humerus, d. radius, e. ulna, f. carpometacarpus, g. phalanx 1 digiti 2

dating from the La Téne D period (Figs 2—3). The other bird finds from the site are another crane 
bone and eleven domestic hen (Gallus domesticus) remains from two individuals.

The number of Iron Age avian bones and species of Hungary is rather modest. Most of the 
bird remains were brought to light at the Hallstatt-La Téne settlement at Sopron-Krautacker in 
western Hungary.12 As a result of intensive archaeozoological work during the past few years, the 
number of known Iron Age bird species has grown to fourteen.13

Iron Age/Roman Age transition and Roman Age

Many bird remains from Ordacsehi-Kis-töltés date from the Hallstatt period and the Roman 
Age. They have been identified as marsh harrier (Circus aeruginosas), domestic hen, lapwing 
(Vanellus vanellus), coot (Fulica atra) and song thrush (Tardusphilomelos).

The avian finds from the recently excavated settlement at Balatonlelle-Kenderföldek (Site 
M7/S 20) investigated by Gábor Serlegi were earlier mistakenly described as originating from a

12 Jänossy (1985).
13 Bartosiewicz, L. -  Gál, E.: Állatmaradványok Salgótarján-Ipari Park II lelőhelyről [Animal remains from site Sal- 

gótarján-Ipari Park II]. Budapest (in print); idem: Living on the edge: “Scythian” and “Celtic” meat consumption 
in Iron Age Hungary. In: Anthropological Approaches to Zooarchaeology: Colonialism, Complexity and Animal 
Transformations. Ed. by D. Campana, A. Choyke, P. Crabtree, S. deFrance and J. Lev-Tov. Oxford (in print).
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Fig. 3. Pelvis and leg bones of crane: 
a. pevis, b. femur, c. tibiotarsus, d. tarsometatarsus, e. talon

Roman villa site.14 It later became clear that the site was a late Celtic settlement, whose excavated 
sections dated to the 2nd-3rd and 4th centuries, respectively.15 Pit B-163 yielded a dark coloured 
distal humerus fragment from black vulture (Aegypius monachus). A blank tool made from the 
humerus of a white tailed eagle (Hciliaeetus albicilla), described and discussed in a separate 
study,16 was found in Feature B-1101, while Feature B-1298 yielded the almost complete skeleton 
of a hooded crow (Corvus corone). The skull (neurocranium and mandible), the pectoral girdle, 
and the wing and leg bones of this species could be identified. Some of the bones bore traces 
of pathological conditions.17 In addition to these species, two bones were identified as domestic 
goose and four specimens as hen. The reason that only a small number of domestic species and 
remains from historical periods have been identified in animal bone samples from recently exca
vated sites is that only a part of these samples has been examined and evaluated to date.

Feature 114 of the Balatonszemes-Bagódomb site, a ditch from the Roman Age, contained 
the proximal fragment of the humerus of a sky lark (Alauda arvensis).

Most of the Roman Age avian remains, as well as the majority of the bird bones originat
ing from the Balaton region were excavated at the Roman town of Tác-Gorsium, a site yielding

14 Gál (2005a) 305.
15 Gábor Serlegi’s kind personal communication.
16 Gál (2005b) 333, Fig. 16.
17 Gál, E.: Broken-winged: fossil and subfossil pathological bird bones from recent excavations. In: Proceedings of the 

1st Meeting of the ICAZ Palaeopathology Working Group, Nitra 23-24 September. Ed by R. Thomas and Z. Mik- 
likova. Oxford (in print).
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K e n d e r f o ld e k

B a la t o n s z e m e s -
B a g ó d o m b

Felsőnyék-
Várhegy Fonyód Gyenesdiás Halimba Lovas

RA RA C A B A I A M A R A N C A R A MA T P M P M P P

Ardea cinerea 3 2

Ardeiformes sp. indet. 1

Anser anser 10 6

Anser domesticus 1 2 5 1
Haliaeetus albicilla 1

Aegypius monachus 1

Falco tinnunculus 1

Tetrao tetrix 1 2 1
Perdix perdix 1 1 1
Gallus domesticus 5 skeleton 11 4 5 4 13 X 49
Pavo cristatus 1

Grus grus 1 + s k e le to n 1 1
Columba palumbus 1 4

Athene noctua 1

Alauda arvensis 1

Garrulus glandarius 2

Corvus corax 2

Corvus frugilegus 1

Corvus corone s k e le to n

Aves indet. 2 5

T o ta l
7 ?

12 4 3 6 5 8

19

14 1 1

5 18 9 5 0 1110 16

Table 1. Species and nwnber o f specimens identified among the avian remains from archaeological sites in central Transdanubia. Unpublished finds are shown in bold. 
Key: N: Neolithic, CA: Copper Age, BA: Bronze Age; RA: Roman Age, MP: Migration period, MA: Middle Ages, TP: Turkish period
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2375 bones from sixteen wild and three domestic species (goose, hen and pigeon; cp. Table 7).18 
Domestic goose has been reported from the contemporary settlements at Balatonaliga and Bala- 
tonfüred, too.19

The Roman Age avifauna of Pannónia, including more recent finds, has recently been dis
cussed in a separate study. In consequence of dynamic military and trade movements and the 
diverse life-styles of the peoples of this period, the number of species and types of contexts (e.g. 
military sites, civilian settlements, sanctuaries) has increased compared to earlier ages. Even 
though the bone samples from recent excavations contain few bird remains, it has been possible 
to identify five wild species from the Roman Age.20

Migration period

The avian record for the Migration period is rather poor. Most of the finds come from the meat 
offerings and eggs deposited in Avar burials. The most interesting finds in this respect are the 
double pipes most often made from crane bones.21

Recent investigations at Ordacsehi-Kis-töltés yielded two bird remains from houses dating 
to the 5th-6th centuries, which were identified as grey heron (Ardea cinerea) and domestic goose 
(.Anser domesticus). The co-eval settlement at Zamárdi-Kútvölgyi-dülő (M7/S 01) investigated 
by Viktória Kiss also yielded domestic goose, hen and pigeon (Columba domestica) bones from 
houses. Grey heron and pigeon are attested from this age onward.

In addition to various vertebrate remains (domestic and wild mammals) and fish, the burials 
of the Langobard cemetery at Szólád-Kertek-mege, investigated jointly by Uta von Freeden of 
the Römisch-Germanische Komission des Deutschen Archäologischen Instituts, Frankfurt am 
Main, and Tivadar Vida of the Hungarian Archaeological Institute, also yielded domestic goose 
and hen bones, as well as hen eggs. Most hen skeletal parts are undeveloped, and can be assigned 
to chickens.

Many cemeteries of the Avar period have been excavated in Hungary. A recent survey of 
Avar graves containing eggs listed 104 sites with burials of this type across Hungary. Unfortu
nately, the ratio of identified bird species is a humble 13 per cent. Domestic hen accounted for 
10 per cent of the eggs, while 3 per cent was assigned to domestic goose.22 23 The relevant sites 
located in the Balaton region are listed in Table 2. Domestic fowl has been identified among the 
animal bones excavated at Halimba, too. Altogether 243 hen and goose bones were found in fifty 
graves.22 Domestic hen bones are also known from Gyenesdiás24 and Siófok-Balatonkiliti.25

18 Bökönyi, S.: Animal husbandry and hunting in Tác-Gorsium. The vertebrate fauna of a Roman town in Pannónia. 
Budapest 1984, 93-99.

19 Bökönyi (1974) 344-345.
20 Gál (2005a) 310, Table 3.
21 Kozák, J.: Kettétört csontsípszár a Bijelo brdoi avarkori temetőben [Broken bone pipe from the Avar Period cemetery 

of Bielo Brdo], CommArchHung (1997) 195-203.
22 Czoczek (2005).
23 Vörös, I.: A halimbai késő avarkori temető állatcsontleletei [Tierknochenfunde des Spätawarzeitlichen Gräberfeldes 

von Halimba]. Tisicum 9 (1999) 43-51.
24 Czoczek {2005)36.
25 Bartosiewicz, L.: Allatcsontok Balatonkiliti VII-VIII. századi avar temetőjéből [Animal bones from the 7th—8th 

century cemetery at Balatonkiliti, Hungary], SMK 11 (1995) 173-177.

85



Environmental Archaeology in Transdanubia

S ite N o . o f  g r a v e s  w it h  e g g  r e m a in s B ir d  s p e c ie s

Ajka 1 7

Andocs 9 Anser domesticus 
Gallus domesticus

Eplény 7 ?

Gyenesdiás 28 ?

Halimba 1 7

Kehida 4 7

Lesencetomaj-Piroskereszt 7

Pókaszepetk 20 Gallus domesticus
Siófok—Balatonkiliti 11 Anser domesticus 

Gallus domesticus
Söjtör 2 7

Városlőd 7 ?

Zamárdi 7 ?

Table 2. Burials containing egg remains as grave goods from the Avar period 
(after Czoczek 2005; Vörös 1999)

The Middle Ages

Medieval avian remains have recently been recovered from the late medieval settlement features 
at Balatonkeresztúr—Réti-dűlő. They represented both wild and domestic fowl. A few bones origi
nate from grey heron, partridge, peacock (Pavo cristatus), crane and rook (Corvus frugilegus). 
Poultry includes domestic goose and hen. The latter species yielded forty-five remains, which 
represent females and males alike, as shown by the medullary bone found in certain skeletal 
parts, cock spur and size. On the testimony of undeveloped bones, chicks and pullets also were 
killed.

The Árpádian Age layers of the Ordacsehi-Kis-töltés settlement yielded quail (Coturnix co- 
turnix) and coot bones. Kestrel (Falco tinnunculus), partridge, hen and raven (Corvus corax) 
were identified among the animal bone assemblage of the earlier excavations at Felsőnyék-Vár
hegy, domestic goose and hen remains have been reported from the Turkish period settlement at 
Fonyód,26 and domestic goose, pheasant (Phasianus colchicus) and hen from Zalavár-Vár.27

The high number o f domestic bird bones described in various studies can be attributed to 
the many investigated medieval settlements and the advanced animal husbandry of the period. 
Wild species have been discussed in separate studies.28 Recent work has expanded the number of 
known species and has enriched our knowledge of this period.29

26 Bökönyi (1974) 362.
27 Jänossy (1985) 70, 76.
28 Bökönyi—Jänossy (1965); Jänossy (1985).
29 Gál, E.: Vogelfunde aus der Festung von Bajcsavár. In: Auf Sand gebaut -  Weitschawar/Bajcsa-Vär: Eine steirische 

Festung in Ungarn. Graz 2005, 120-124; idem: “Fine feathers make fine birds”: the exploitation of wild birds in 
medieval Flungary. In: Proceedings of the 6th General Meeting of the ICAZ. Ed. by J. Mulville and A. Powell. Oxford 
(in print).
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Discussion

The avian finds discussed here come from Transdanubia. The sites mentioned in the above lie 
in the central area of this region, dominated by Lake Balaton (Fig. 1). The recently excavated 
sites lie on the southern shore of Lake Balaton, the largest lake in Central Europe, covering 
almost 600 km2. The Söjtör, Zalavár-Vár and Zalaszentmihály-Tőzegtelep sites are located in 
the nearby Little Balaton area. The area is watered by the River Zala and connected to the lake 
from south-west direction. The Little Balaton area is one of the most extensive peat marshes of 
Hungary, covered by smaller ponds, extensive reed-beds and stands of willow. The Little Balaton 
was drained in 1922. The sites at Felsőnyék-Várhegy and Mezőkomárom-Alsóhegy lie along 
the River Sió east of Lake Balaton. The Roman settlement at Tác-Gorsium is located halfway 
between Lake Balaton and Lake Velence, and the Dinnyés marshland by the latter. The broader 
area of these two lakes and the surrounding marshland are habitats for various bird species of 
global conservation concern.30

While the recently excavated avian finds contributed new and important data to the archaeo- 
ornithological history of the Balaton region, the sites represent several periods and the avian 
remains are too scanty for drawing far-reaching conclusions. None of the species was typical 
for a particular archaeological period. Grey lag goose and partridge were the most frequent wild 
birds (reported from four sites each), followed by grey heron, black grouse, crane and wood pi
geon (identified at three sites each). Quail, lapwing and song thrush have been identified for the 
first time among samples from Hungarian archaeological sites. Most of the bones and identified 
species come from historic periods. Hen dominated the poultry finds (thirteen sites), followed by 
domestic goose and domestic pigeon (nine and two sites, respectively). Peacock remains are now 
also known from this region (Table 1).

A closer look at the habitat requirements of the identified species reveals that bird hunting 
focused on waterfowls. Considering the extensive areas covered by water and marshland, this 
harmonises with the environmental conditions of the Balaton region. The ratio of steppe and 
open field species is also remarkable. Species preferring woodland and mixed habitats (mostly 
diurnal birds of prey and Corvidae) are also well represented, although their proportion is low.

Several species, such as mute swan, geese, ducks and other aquatic species, as well as gal- 
liforms and little bustard (Tetrax tetrax) probably figured in the diet of the human communities 
living in this region. Other birds, such as large wading birds (grey heron and white stork) and 
birds of prey were most likely hunted for their wings and feathers rather than for meat. It must be 
borne in mind that wading birds are usually fish-eaters, which gives their meat a rather charac
teristic flavour, considered inedible by modern taste. Some predators (e.g. vultures) are scaven
gers and have never been consumed by humans.

One of the most interesting finds is the incomplete crane skeleton found in a pit associated 
with a Celtic house at Balatonkeresztúr-Réti-dülő. In view of the closed context, the high number 
of skeletal remains from a single bird and the good preservation of the bones, this bird appears 
to have been buried after its death and its body parts were not utilised. The archaeological and 
historical evidence indicates that while cranes were hunted for their meat, they were also tamed 
and kept as pets and guards of the yard.31 The interpretation of the articulate skeletal bones from 
Balatonkeresztúr-Réti-dülő is not possible at present since the evaluation of the archaeological 
finds and the archaeozoological analysis are still in progress. The single point which emerges

30 Nagy, Sz.: Hungary. In: Important bird areas in Europe. Priority sites for conservation. Ed. by M. F. Heath and 
M. I. Evans. BirdLife Conservation Series 8. Cambridge 2000, 335-355.

31 Bartosiewicz, L.: Crane: food, pet and symbol. In: Feathers, grit and symbolism. Birds and humans in the ancient Old 
and New Worlds. Ed. by G. Grupe and J. Peters. Documenta Archaeobiologiae 3. Rahden/Westf. 2005, 259-269.
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Skeletal part Site Age GL Lm Bp Dp* SC** Bd*** ])J**** Reference
coracoideum Balatonkeresztúr-Réti-dűlő IA 93.4 71.4 15.3 43.0 37.7

Ungureasca Cave (Romania) N ap. 73.0 13.9 23.0 Kessler -  Gál (1998) 12.
Vitäne§ti (Romania) E 12.8 35.5

scapula Balatonkeresztúr-Réti-dűlő IA 25.2 12.7
humerus Balatonkeresztúr-Réti-dűlő IA 273.0 54.7 16.7 36.2 20.1

Székesfehérvár- 
Széchenyi u. 3—7.

MA 40.1 18.9 Bartosiewicz (1995 ) 157.

Székesfehérvár MA 17.4 34.2 20.0 Bartosiewicz (1997) 158.
Székesfehérvár- 

Széchenyi u. 3-7.
MA 31.5 11.8 Bartosiewicz (1995) 157.

radius Székesfehérvár MA 258.2 11.1 10.3 5.6 5.9 8.0 Bartosiewicz (1997) 158.
Balatonkeresztúr-Réti-dülő IA 11.4 10.3 6.4 15.2 7.3

ulna Balatonkeresztúr-Réti-dűlő IA 24.7 30.0 11.4 19.8 13.4
Parta (Romania) N 8.0 18.1 16.2
Székesfehérvár- 
Széchenyi u. 3-7.

MA 9.3 15.2 13.9 Bartosiewicz (1995) 157.

carpometacarpus Szolnok-Szanda N 121.0 Jánossy (1985) 88.
Endröd 39 N 125.0 Jänossy (1985) 88.
Zäuan (Romania) N ap. 118.0 16.7 10.7
Vitäne§ti (Romania) E 23.5 11.0
Balatonkeresztúr-Réti-dűlő IA 12.1 17.0 10.7

Table 3. Sizes o f crane bones (after von den Driesch 1976)
Key: * Die in scapula and Dip in tibiotarsus, ** SB in pelvis, *** Bb in coracoideum and AA in pelvis; **** BF in coracoideum and BA in pelvis; N: Neolithic, E: Eneolithic,

CA; Copper Age, BA: Bronze Age; IA: Iron Age; RA: Roman Age; MA: Middle Ages
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Skeletal part Site Age GL Lm Bp Dp* SC** Bd*** Dd**** Reference

phalanx 1 digiti 2 anteriori Endrőd 39 N 53.4 15.5 Jánossy (1985) 88.
Balatonkeresztúr Réti-dűlő IA 54.6 13.0 11.4 8.2
Bordu^ani Popinä (Romania) E 13.6 11.9 7.1

pelvis Balatonkeresztúr-Réti-dülő 1A 185.0 33.0 48.7 64.7

femur Székesfehérvár MA 132.9 28.5 23.0 12.7 27.6 25.3 Bartosiewicz (1997) 158.
Tác-Gorsium RA 135.0 12.0 Bökönyi -  Jánossy (1965) 90.
Balatonkeresztúr-Réti-dűlő 1A 145.6 137.5 28.7 19.7 11.7 28.6 24.1

tibiotarsus Balatonkeresztúr-Réti-dülő IA 340.0 34.2 10.7 22.2 20.6

Röszke-Lúdvár N 20.5 Jánossy (1985) 88.

Coslogeni (Romania) N 9.1 20.8 17.9
Capidava (Romania) MA 22.1 20.7 Gál (2005b) 331.
Vitäne§ti (Romania) E 22.2 19.5

Ecsegfalva 23 N 10.5 23.0 21.7 Gál (2006).

tarsometatarsus Füzesabony BA 258.0 Bökönyi - Jánossy (1965) 90.

Balatonkeresztúr-Réti-dülő IA 303.0 26.8 19.2 9.2 25.8 19.4
Tác-Gorsium RA 24.3 22.2 Jánossy (1985) 88.
Békés-Városerdő BA 25.3 Jánossy (1985) 88.

Gyula-Vár MA 23.0 Jánossy (1985) 88.

Table 3 (coni’d)
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clearly is that the sizes of skeletal parts exceed the measurements of the known subfossil and 
recent specimens (Table 3).

Although diurnal birds of prey have been identified for the first time among the bone sam
ples from this region dating from historic periods, they are characteristic to all archaeological 
periods from the Neolithic on. The most remarkable find from the Balaton region is the black 
vulture humerus fragment from Balatonlelle-Kenderföldek. Today, this species prefers uninhab
ited regions and its habitat area is now restricted to Spain and the Balkans in Europe. It prefers 
open terrains ranging from semi-arid and steppe areas to upland grasslands with large grazing 
animal herds and even bare mountains. They usually nest in trees, although not necessarily in 
high ones.32 According to the recent ornithological record, black vulture appears sporadically in 
Hungary and the observed birds were regarded as vagrant specimens.33 One interesting feature of 
the black vulture humerus fragment is its dark colour, suggesting that the entire bird or its wing 
had perhaps been burnt,34 even though it seems unlikely that this scavenger bird had been roasted 
and consumed. It is possible that there was a special attitude towards this huge bird and that it had 
been wholly or partially sacrificed (the wing and feathers if they served as ritual paraphernalia) 
as part of a ritual. A third possibility is that the bone was burnt by accident.

A comparable find, a distal humerus fragment from a large vulture (Gyps or Aegypius) has 
been reported from the Middle Bronze Age site at La Starza in southern Italy.35 The distal width 
of the bone (45.6 mm) is only slightly smaller than that of the Balatonlelle specimen (Table 4). In 
addition to this large predator, the bones of a smaller diurnal bird of prey, a crow or a rook (Cor- 
vus sp.) and crane were identified at that site. The small number of recovered bird bones and the 
types of identified species suggested that crane and vulture were hunted for their huge feathers, 
which may have had a symbolic, ceremonial or aesthetic value.36

The less common use of bird body parts at the Balatonlelle-Kenderföldek settlement is also 
indicated by the artefact blank made from the humerus of a white-tailed eagle. Clear cut marks 
were noted on both ends of the diaphysis. Since the bone was evidently discarded, it is not pos
sible to determine what type of artefact was conceived for this tubular bone.37

The single nocturnal bird in the bone samples from the sites excavated in the Balaton region 
is represented by the complete humerus from a subadult little owl recovered from Pit B-35 (Kis- 
apostag culture) at Balatonkeresztúr-Réti-dülő. This species today appears in human-inhabited 
environments and nests in buildings, but it is uncertain whether this specimen was trapped or 
whether its presence on the settlement was accidental. Little owl had earlier been reported from 
the Roman military site at Pilismarót-Malompatak.38

Corvidae occur often in archaeozoological samples. Pour different taxa have been reported 
from central Transdanubia (Table 1). However, only the Celtic settlement at Balatonlelle-Ken
derföldek yielded an articulate skeleton. It is uncertain whether this hooded crow was killed as a 
vermin or tamed. Corvidae rank among intelligent birds and were often kept as pets.

Aside from corvids, two other passerines have been identified from this region: song thrush 
from Ordacsehi-Kis-töltés (Iron Age/Roman Age transition) and sky lark from Balatonszemes- 
Bagódomb (Roman Age). Knowing the eating habits practiced at high status settlements in the 
Roman Age, both species were probably regarded as delicacies. In view of the small number of

32 Cramp, S. fed.): Birds of the Western Palearctic on CD-ROM. Oxford 1998.
33 Peterson, R. T. -  Mountfort, G. -  Hollom, P. A. D Európa madarai [Birds of Europe], Budapest 1977, 92.
34 Gál (2005a) 305, Fig. 2.
35 Albarella (1997).
36 Ibidem 348.
37 G á/(2005b) 333, Fig. 16.
38 Jánossy (1985) 71.
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remains and the still ongoing archaeological investigation of the sites in question, the interpreta
tion suggested above still remains to be confirmed as regards these song birds. Sky lark has been 
recently identified in the sanctuary at Apulum in Dacia.39

On the testimony of bone and egg finds, domestic goose and hen were often deposited in the 
burials of Avar cemeteries. A number of double pipes made from the ulna and tarsometatarsus 
of crane are also known from this period. Other recently identified species from the Migration 
period are grey heron and domestic pigeon, reported from the Migration period sites at Orda- 
csehi-Kis-töltés and Zamárdi-Kútvölgyi-dülő.

The earlier variety of birds decreased in Middle Ages, when bird meat and eggs were princi
pally gained from poultry keeping. Species providing tasty meat, such as black grouse, partridge 
and quail, were often hunted in this period and it should also be borne in mind that hunting and 
fowling were both popular pastimes among the nobility, as well as their privilege. One indication 
of the appeal of delicacies made from game birds is the German cookery book translated into 
Hungarian and dedicated to Anna Bornemissza, wife of Mihály Apafi I, Prince of Transylvania 
in the late 17th century, whose recipes contain no less than twenty-two different species among 
the ingredients for various soups, main dishes and pátés. Galliforms were especially popular, as 
shown by the twenty-two recipes calling for pheasant, the nineteen dishes made with quail and 
the fifteen recipes for partridge.40

Being a waterfowl, the consumption of coot was not prohibited during fasts, similarly to fish. 
Crane often served ornamental purposes in the gardens of the nobility. This species has been 
identified in the bone sample from the Pilisszentkereszt monastery.41 Crane feathers and the 
feathers of other large wading birds (Ardeiformes) were fashionable adornments on the dress of 
the nobility. Peacock has been identified in western Hungary for the first time; it was previously 
known only from northern and eastern Hungary.42

Certain species, such as kestrel and corvids, are characteristic of medieval settlements. These 
birds are now closely attached to human environments, and thus their presence on human settle
ment during earlier centuries perhaps reflects the beginning of this phenomenon.

Most medieval bird remains come from domestic hen. Table 4 shows their measurements. 
Scatter analyses based on the most frequent complete bones from the wing and hind limb, hu
merus and tibiotarsus indicate that the skeletal parts from one of the cocks were especially slen
der. The sizes of females correspond to the sizes of late medieval hens. It must be noted, however, 
that the values of determination (R2= 0.626 in humerus and R2= 0.559 in tibiotarsus) indicates 
that the length of bones (GL) is not strongly related to the smallest breadth (SD) in these cases 
(Figs 4-5). Some skeletal parts from Balatonkeresztúr-Réti-dülő contained full medullary bone 
indicating egg laying females. Medullary bone is principally characteristic of the femur and ti
biotarsus in hen, thus its evidence in ulna is noteworthy (Fig. 6).

In addition to its meat, goose was also exploited for its fine down and fat. Sharp cut marks re
flecting the removal of flesh have been identified on a goose ulna diaphysis from Ordacsehi-Kis- 
töltés (Fig. 7). The Romans are known to have used pigeons to send messages,43 but there is no 
evidence at present that domestic pigeon was used for this purpose during the Middle Ages.

39 Gál (2005a).
40 Lakó, E.: Bornemissza Anna szakácskönyve 1680-ból [Bornemissza Anna’s cookery book from 1680]. Bukarest 

1983, 135-158.
41 Gál, E.: Madárcsontleletek a pilisszentkereszti monostor területéről [Bird bone remains from the Pilisszentkereszt 

Cloister], Manuscript.
42 Vörös, I.: Török kori állatcsontleletek Magyarországon [Turkish period animal bone finds from Hungary]. In: A hó

doltság régészeti kutatása. Ed. by I. Gerelyes and Gy. Kovács. Opuscula Hungarica III. Budapest 2002, 348.
43 Bökönyi, S.: Fowl, domestic. In: Dictionary of the Middle Ages, volume 5. Ed. by J. R. Strayer. New York 1985, 

150.
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Species Skeletal part Site Age GL Lm Bp Dp* SC Bd** Dd*** Note

Ardea cinerea ulna Balatonkeresztúr-Réti-dűlő MA 11.7 15.2 16.8

femur Balatonkeresztúr-Réti-dűlő MA 90.3 88.0 14.4 9.8 6.6 14.5 13.3

Anser anser coracoideum Balatonszemes-Bagódomb N 10.9 33.1 31.6
scapula Balatonkeresztúr-Réti-dűlő CA 22.0 9.7
humerus Balatonkeresztúr-Réti-dűlő CA 25.5 14.6

radius Balatonkeresztúr-Réti-dűlő CA 161.0 8.9 8.1 4.6 11.3 5.3

radius Balatonszemes-Bagódomb N 5.4 10.9 5.8

ulna Balatonszemes-Bagódomb N 20.8 8.5
ulna Balatonkeresztúr-Réti-dűlő CA 6.9 14.3 9.7
ulna Balatonkeresztúr Réti-dűlő CA 8.5 17.2 11.9

carpometacarpus Balaton keresztúr-Réti-dűlő CA 99.3 23.0 11.9 8.1

femur Szólád-Kertek-mege MP 80.0 75.2 22.0 5.7 8.0 20.2 16.5

femur Balatonkeresztúr-Réti-dűlő CA 89.0 84.5 22.1 15.4 8.5 22.2 17.0

Aegypius monachus humerus Balatonlelle-Kenderföldek RA 20.7 46.9 24.4

Tetrao terix carpometacarpus Balatonszemes-Bagódomb N 41.2 12.5 8.4 8.4 4.3 female

Coturnix coturnix tibiotarsus Ordacsehi-Kistöltés MA 43.3 6.1 2.1 4.0 4.5

Gallus domesticus coracoideum Balatonkeresztúr-Réti-dűlő MA 55.6 52.2 5.0 16.8 12.7 male

scapula Balatonkeresztúr-Réti-dűlő MA 14.0 5.3 male

scapula Balatonkeresztúr-Réti-dűlő MA 14.1 5.7 male

humerus Balatonkeresztúr-Réti-dűlő MA 61.4 17.4 5.9 13.0 7.2 female

humerus Balatonkeresztúr-Réti-dűlő MA 73.0 20.8 7.4 15.8

humerus Balatonkeresztúr-Réti-dűlő MA 76.8 21.0 6.6 16.0 9.0 male

radius Balatonkeresztúr-Réti-dűlő MA 56.1 4.5 4.1 2.7 6.2 3.1

radius Balatonkeresztúr-Réti-dűlő MA 69.6 6.0 5.4 3.3 male

radius Balatonkeresztúr-Réti-dűlő MA 70.4 5.5 4.9 3.0 6.5 3.5 male

ulna Balatonkeresztúr-Réti-dűlő MA 60.0 8.3 11.2 3.5 7.9 6.0 female

ulna Balatonkeresztúr-Réti-dűlő MA 60.0 7.7 4.0 8.5 6.3

ulna Balatonkeresztúr-Réti-dűlő MA 68.2 4.1 10.5 7.0 male

ulna Balatonkeresztúr-Réti-dűlő MA 10.7 13.8 4.3 male

ulna Balatonkeresztúr-Réti-dűlő MA 4.0 8.9 6.2 female

Table 4. Sizes o f avian remains from the studied region (after von den Driesch 1976)
Key: * Die in scapula and Dip in tibiotarsus, ** Bb in coracoideum; *** BF in coracoideum; N: Neolithic; CA: Copper Age; BA: Bronze Age; IA: Iron Age; RA: Roman Age;

MP: Migration Period; MA: Middle Age
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Species Skeletal part Site Age GL Lm Bp Dp* SC Bd** Dd*** Note
Gallus domesticus carpometacarpus Balatonkeresztúr-Réti-dűlő MA 34.3 11.4 7.2 4.0

carpometacarpus Balatonkeresztúr-Réti-dűlő MA 40.0 12.5 8.5 4.5 male
carpometacarpus Balatonkeresztúr-Réti-dűlő MA 40.0 12.6 8.1 4.4 male
femur Balatonkeresztúr-Réti-dűlő MA 69.0 64.2 14.3 9.6 5.7 13.4 10.7 female
femur Balatonkeresztúr-Réti-dűlő MA 69.2 64.0 14.4 9.4 5.6 13.2 10.6 female
femur Balatonkeresztúr-Réti-dűlő MA 86.1 80.3 17.4 10.8 7.2 15.1 12.6 male

tibiotarsus Balatonkeresztúr-Réti-dűlő MA 95.8 18.1 5.0 9.9 10.1 female

tibiotarsus Balatonkeresztúr-Réti-dűlő MA 98.6 18.4 5.4 10.8 10.5
tibiotarsus Balatonkeresztúr-Réti-dűlő MA 114.0 20.7 5.7 11.5 11.6 male
tibiotarsus Balatonkeresztúr-Réti-dűlő MA 17.3 5.3 female
tibiotarsus Ordacsehi-Kis-töltés IA-RA 6.7 10.7 10.7
tarsometatarsus Balatonkeresztúr-Réti-dűlő MA 66.1 14.1 11.1 5.1 10.8 8.9 female

tarsometatarsus Balatonkeresztúr-Réti-dűlő MA 74.7 12.4 12.0 5.7 13.6 9.5 male
Pavo cristatus femur Balatonkeresztúr-Réti-dűlő MA ap.12.0 24.2 20.5
Fulica atra tibiotarsus Ordacsehi-Kis-töltés IA-RA 101.0 13.2 4.7 8.4 8.4

tibiotarsus Ordacsehi-Kis-töltés MA 4.5 9.7 9.3
Vanellus vanellus humerus Ordacsehi-Kis-töltés IA-RA 62.8 13.2 4.1 10.0 6.0
Columba palumbus humerus Balatonszemes-Bagódomb N 53.0 6.6 13.4 8.4

ulna Balatonszemes-Bagódomb N 58.7 8.2 3.8 6.4

Columba domesticus tibiotarsus Zamárdi-Kútvölgyi-dűlő MP 54.8 6.1 3.0 6.2 6.2

Garrulus glandarius humerus Balatonkeresztúr-Réti-dűlő BA 41.2 12.3 3.6 11.0 4.8
ulna Balatonkeresztúr-Réti-dűlő BA 47.0 6.7 2.9 5.9 4.0

Corvus frugilegus femur Balatonkeresztúr-Réti-dűlő MA 50.7 48.5 10.2 6.0 4.3 10.4 7.5
Corvus corone scapula Balatonkeresztúr-Réti-dűlő RA 50.8 4.1

humerus Balatonkeresztúr-Réti-dűlő RA 65.8 18.9 6.2 17.0 8.0

femur Balatonkeresztúr-Réti-dűlő RA 51.5 49.0 10.5 6.3 4.5 11.1 8.8
femur Balatonkeresztúr-Réti-dűlő RA 51.6 49.1 10.4 6.2 4.5 11.0 8.8
ulna Balatonkeresztúr-Réti-dűlő RA 80.0 11.0 12.5 4.8 9.8
tibiotarsus Balatonkeresztúr-Réti-dűlő RA 84.8 11.7 4.2 9.1 8.3

tarsometatarsus Balatonkeresztúr-Réti-dűlő RA 55.7 10.2 9.8 3.5 7.4 4.7

Turdus philomelos humerus Ordacsehi-Kis-töltés IA-RA 26.3 8.5 2.6 6.0 4.0

Table 4 (coni’d)
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Humerus

Fig. 4. Humerus size variation in late medieval domestic hen (n= 67). 
Linear trendline: other medieval finds from Hungary

Tibiotarsus
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Fig. 5. Tibiotarsus size variation in late medieval domestic hen (n-154). 
Linear trendline: other medieval finds from Hungary
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5 mm

Fig. 6. Medullary bone in hen ulna

Fig. 7. Cut marks on the humerus diaphysis from domestic goose found 
in a Migration period house at Ordacsehi-Kis-töltés (5th-6th century)

Summary

The recently excavated avian remains called for a chronological and geographical overview of 
the archaeo-ornithological material from the Balaton region. As a result of the large-scale ex
cavations preceding the construction of the M7 motorway, the number of known sites and bird 
remains, as well as species identified, has grown substantially in central Transdanubia.

The archaeo-ornithological remains from the Neolithic, the Copper Age and the Iron Age 
yielded new information for this region. Several species, such as quail, lapwing and song thrush 
could be identified for the first time in the subfossil avifauna of Hungary.

Bird hunting and trapping mainly affected species preferring wetland and steppe habitats. 
Grey lag goose and partridge were the most frequently hunted wild species. Tasty fowls figured 
in the diet of human communities and at feasts in high status settlements. The finds of the lat
ter suggest that grey heron, crane and peacock were kept as ornamental creatures and for their 
decorative feathers. The relative abundance of various diurnal birds of prey may be attributed to 
their role in protecting farm animals or the popularity of certain body parts of these birds, such 
as the wings, feathers, talons and other skeletal parts.

The evidence for domestic fowl indicates that poultry keeping was important in central Trans
danubia. New finds from recently excavated sites have furnished evidence on medullary bone 
tissue in the ulna, a less typical skeletal part for its occurrence.
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Settlement patterns 
in the Little Balaton region 
and the Balaton Uplands

Neolithic and Copper Age settlement patterns 
in the Little Balaton region and the Balaton Uplands

Eszter Bánffy

Traces of pre-Neolithic settlement

The palaeoenvironmental record from Balatonederics, Szigliget, Badacsonytördemic and Zala- 
vár area have furnished evidence that the region was occupied by hunter-gatherer groups before 
the Neolithic. At Balatonederics, for example, pre-Neolithic human activity is probably reflected 
in the expansion of the herbaceous vegetation parallel to the temporary decline of beech and the 
transitional peak of hazel. The same is suggested by the pollen profile from Zalavár.1 It therefore 
seems likely that the agrarian population arriving from the Balkans around 5500 BC did not colo
nise an “empty” landscape, but came into contact with various indigenous groups. Unfortunately, 
there are no archaeological traces of the latter’s settlement. Even if the indirect evidence is taken 
into consideration, there is no conclusive proof for the presence of these indigenous groups. Al
though the palaeoenvironmental data and the conclusions drawn on purely logical grounds both 
point in the same direction, archaeological finds are lacking for the time being, leaving two op
tions -  namely, to continue the search for the archaeological traces of Mesolithic settlement and 
to analyse the currently available data. Let us briefly review the latter.

The palaeoenvironmental record and, most importantly, the available pollen profiles indicate 
that around 5600 cal BC, i.e. immediately before the appearance of the Linear Pottery culture, the 
ratio of hazel in the arboreal pollen was about 55 per cent. It has been demonstrated that southern 
Transdanubia was a refugium for hazel during the last glacial and that it spread to other areas of 
the Carpathian Basin from this region.2 The sudden expansion of hazel can hardly be explained 
without some sort of human agency. It seems likely that the growth of hazel was encouraged by 
small-scale forest clearance, by the creation of small clearings, where this warmth-loving species 
yielding storable fruit with a high nutritional value could thrive.

Traces of pre-Neolithic forest clearance by burning have been identified at Szentgyörgy völgy 
in the southern part of the Őrség region. The soil samples taken from the waterlogged, marshy 
banks of the Szentgyörgy Stream flowing by the Pityerdomb site indicated intentional forest 
burning around 8771 BP (7936-7821 cal BC). The burnt organic matter and the small-scale ero-

1 Juhász (2002); Juhász, I. E.: Palynological evidences of Preneolithization in South-Western Transdanubia. Antaeus 
27 (2004) 213-225.

2 Idem (2002).
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sión in the area suggest that forest burning was repeated fairly often, about every fifteen to thirty 
years.

The systematic field surveys conducted with the aim of identifying and mapping the archaeo
logical sites in the Little Balaton region3 and the review of earlier archival and other data drew 
attention to an interesting find, namely the remains of a coracle, which can most probably be 
regarded as evidence for the presence o f Mesolithic fishers. Unfortunately, the coracle found near 
Keszthely4 in an area formerly covered with water, which later turned into marshland, has since 
perished and could not be examined. The sediment and palaeobotanical analyses have convinc
ingly proven that the area became eutrophic before the onset of the Neolithic; the boat was no 
doubt used at a time, when the shoreline ran in that area, presumably still in the Mesolithic.

Mesolithic stone implements form the single corpus of archaeological finds. Trapezoidal mi- 
croliths and other types of the late Mesolithic tool-kit have since long been known from finds 
collected during field surveys. The dating of these lithic assemblages to the Mesolithic on typo
logical grounds by Gyula Mészáros and Rezső Pusztai,5 who first published these finds, was not 
challenged by the scholars who studied them later.6 The Kapos Valley and the Vázsony Basin 
near the Szentgál mine north of Lake Balaton have yielded many lithic assemblages of this type. 
Provenance studies indicate that these tools were made from red radiolarite from the Bakony 
Mountains. The survival of Mesolithic lifeways during the transition to the Neolithic can be 
traced in the use of the chipped stone implements. The rich lithic assemblages found near Vöröstó 
and Mencshely, two Linear Pottery sites in the Vázsony Basin near the northern shore of Lake 
Balaton, represent the late Mesolithic Tardenoisien microlithic tradition. Finds of this type have 
been identified among the surface finds collected in the Nagyvázsony area.7

A closer examination of these stone artefacts revealed traces of sickle gloss on a few pieces. 
Three possible explanations can be cited: the sickle gloss can be attributed to their use in Meso
lithic horticulture; the lithics came from an early Linear Pottery settlement preceding the occu
pation of the settlement in the classical phase; or that the tools represent the survival of the rich 
Mesolithic tool-kit. The third possibility can be definitely ruled out, while the first two explana
tions are perhaps both valid simultaneously. In the first case, we can assume an indigenous group 
already familiar with Neolithic innovations to some extent, while the second would imply a 
mixed population, whose subsistence was in part still based on hunting and fishing, this being the 
reason that the stone tools needed for these activities were still used. The rich Mesolithic tool-kit 
thus survived into the early Linear Pottery period. An interesting observation is that the disap
pearance of this tool-kit coincided with the changes in settlement patterns and subsistence at the 
beginning of the Keszthely phase -  the very period, when the occupants of the Transdanubian 
settlements began to use a more simple range of tools (restricted to sickle blades and a few other 
types) generally characterising the Linear Pottery cultures.8

3 m r t  1.
4 Keszthely-Gyöngyös Stream: MRT 1, Site 21/1.
5 Mészáros (1948); Pusztai, R.: Mezolitikus leletek Somogyból [Mesolithische Funde im Komitat Somogy], JPME 

(1957) 95-105.
6 T. Biró (1991); T. Dobosi, V.: Mesolithische Fundorte in Ungarn, ln: Aktuelle Fragen der Bandkeramik. Akten der 

Pannonien-Konferenz I. Hrsg, von J. Fitz and J. Makkay. Székesfehérvár 1972, 39-60; Marton, I :  Mezolitikum 
a Dél-Dunántúlon -  a somogyi leletek újraértékelése [Die Neubewertung der Funde aus dem Komitat Somogy]. 
MFMÉ-StudArch 9 (2003) 45-48.

7 Mészáros (1948); T. Bíró (1991).
8 Idem (1991); idem: Lithic materials from the Early Neolithic in Hungary. In: From the Mesolithic to the Neolithic. 

Proceedings of the International Archaeological Conference held in the Damjanich Museum of Szolnok September 
22-27, 1996. Ed. by R. Kertész and J. Makkay. Budapest 2001, 89-100; idem: Advances in the study of early neolithic 
lithic materials in Hungary. Antaeus 25 (2002) 237-241.
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The Early Neolithic

The northern boundary of the Starcevo distribution was earlier drawn along the southern shore 
of Lake Balaton, or to its south, in the Kapos and Koppány valleys, where settlements of this 
culture were identified, although settlement was sparser compared to southern Transdanubia and 
the regions south of the River Drava.9 Two late Starcevo sites have been recently identified well 
to the north and the west of this boundary: Vörs-Máriaasszonysziget10 and Gellénháza,11 both of 
which have been extensively investigated. The excavation of a site lying far to the west, providing 
exciting new data on the transition to the Neolithic, was begun in 1995. While the pottery of the 
settlement uncovered at Szentgyörgyvölgy-Pityerdomb, whose occupation began in 5480 cal BC, 
can be linked to the Starcevo culture, the architecture of the site reflects the Central European 
Neolithic tradition, and the lithic inventory includes the types used by the local Mesolithic hunt
ers. The evaluation of the Pityerdomb settlement revealed that many settlements near the north
ern shore of Lake Balaton, which had earlier been assigned to the early Linear Pottery, should in 
fact be regarded as sites of the Starcevo culture. These include Sármellék and Rezi-Csókakő,12 
where finds were collected during field surveys. A Starcevo pit yielding a rich assemblage was 
excavated on the northern tip of the Tihany peninsula in 2003.13

The indigenous groups found themselves under wholly new circumstances in the mid-6th 
millennium. Their horticulture was expanded with the cultivation of domestic plants as a result 
of contact with Starcevo groups, and they also began to copy the immigrants’ vessels. The result 
of the interaction between the two groups was the emergence of a genetically mixed population, 
which soon colonised northern Transdanubia along the Marcal, Rába and Danube valleys, and 
later advanced farther to eastern Austria, south-western Slovakia, southern Moravia and the 
heartland of Central Europe along the Danube, where they contributed to the introduction of a 
sedentary, food-producing life-style.

A comparison of the frequencies of hazel and the first cereals in the pollen profiles from this 
region is most instructive: the two are inversely proportionate to each other. The palaeobotanical 
record indicates that the rise of cultivated cereals paralleled the decline of hazel.

The changes in the water level of Lake Balaton during the 6th millennium BC probably also 
played a role in the transition from the Mesolithic to the Neolithic. The sediment samples and 
the pollen profiles confirm the observations based on satellite photos of the lake and its region: 
the water level and the shoreline of the lake changed considerably in certain periods. In some 
periods, the lake broke into two or three smaller lakes with clear, cold water; when the climate 
turned warmer and wetter, the natural dams were breached and even the northern Tapolca Basin 
became part of the lake. During these periods, the lake flooded the north to south valleys to its 
south down to the River Kapos, occasionally as far as the Drava Valley.14 The lakeshore was lined

9 Kalicz, N.: Frühneolithische Siedlungsfunde aus Südwestungarn. IPH IV. Budapest 1990.
10 Kalicz, N. -M . Virág, Zs. -  T. Biró, K.: The northern periphery of the early neolithic Starcevo culture in south-west

ern Hungary: a case study of an excavation at Lake Balaton. DocPraehist 25 (1998) 151-187.
11 H. Simon, K.: Frühneolithische Kultgegenstände bei Gellénháza, Kom. Zala. In: A kőkortól a középkorig. Tanul

mányok Trogmayer Ottó 60. születésnapjára. Ed. by G. Lőrinczy. Szeged 1994, 53-65; idem: Ein neuer Fundort 
der Starcevo-Kultur bei Gellénháza (Kom. Zala, Ungarn) und seine südliche Beziehungen. In: The Vinca culture, 
its role and cultural connections. International Symposium on the Vinca culture, its role and cultural connections. 
Timisoara, Romania, October 1995. Ed. by F. Dra§ovean. Bibliotheca historica et archaeologica Banatica. Tomus 
secundus. Timisoara 1996, 59-92.

12 Kalicz (1988); Sági-Türőcsik (1991).
13 Regenye, J :  A Starcevo-kultúra települése a Tihanyi-félszigeten. VMMK (in press).
14 Cserny, T: Environmental geological investigations of Lake Balaton (Hungary). Magyar Állami Földtani Intézet Évi 

Jelentése (1992-93 [1999]) 131-137.
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with marshland even in drier periods -  in the Roman Age, for example, the road led along the side 
of Mt. Badacsony since it was unsafe to construct it closer to the lake. The water level of the lake 
was fairly low at the close of the Mesolithic, rising significantly around 5500-5400 cal BC.

It follows from the above that the one-time late Mesolithic settlements along the lakeshore 
are now all submerged. A closer look at the location of the earliest Neolithic sites around the 
lake reveals that they lie directly along the changed shoreline of the period, when the water level 
was higher than the present one, in the marshland or on islets in the marshland. This settle
ment pattern broadly corresponds to the Mesolithic one. Settlements of this type can be found 
at Balatonederics15 and several other locations in its proximity, such as Zánka, Balatonszepezd, 
Révfülöp, Vonyarcvashegy and Gyenesdiás, all of which lie directly on the lakeshore;16 the sites 
at Tapolca-Plébániakert and Tapolca-Halápi-malom can also be assigned here, since the Tapolca 
Basin was part of the Balaton marshland during this period.17 It would appear that the earliest 
sedentary groups in the Balaton Uplands came from the genetically mixed population made up of 
indigenous Mesolithic groups and immigrants from the Balkans. It is possible that the excavation 
of the sites indicated by surface finds at Felsőörs,18 Pécsely19 and Veszprém20 will bring to light 
settlements of this type. The early Linear Pottery vessel from a pit uncovered at Garabonc-Ofalu 
too indicates settlement in a waterlogged marshland environment.21 These settlements all lay in 
close proximity to the water, in areas which were unsuited to agriculture. It is therefore possible 
that the majority of the sixty-five settlements lying directly on the shore in the marshland had 
in fact been occupied by adapting Mesolithic hunter-fisher communities and that smaller groups 
of the Balkanic immigrants chose to settle in this area under their influence. If this was indeed 
the case, a part of the “lost” Mesolithic population has been found. This scenario also implies 
that the relation between the Starcevo groups and the indigenous population was an essentially 
peaceful one.

The different domestic plant species and the low number of plant remains are very instruc
tive. In spite of the fact that the settlements lay in an environment that was unsuited to cultiva
tion, the macrobotanical finds from the earliest phase indicate an astonishing variety of species. 
In addition to einkorn (Triticum monococcum) and spelt (Triticum diococcum), the samples from 
Pityerdomb included common wheat (Triticum aestivum) and barley (Hordeum vulgare), as well 
as edible goosefoot (Chenopodium album).22 The number of remains was low for each species, 
never exceeding twenty specimens. This would suggest that the intensity of cultivation in west
ern Transdanubia and the Balaton region did not exceed that of Mesolithic horticulture -  the 
range of plants cultivated and tended in the open areas between the houses and in a narrow strip 
along the lakeshore was simply expanded with the species adopted from the Starcevo communi
ties together with the art of cultivation. Although the introduction of domestic cereals most cer
tainly meant a qualitative change, this did not lead to a profound change in the life-style during 
this formative phase.

15 Ferenc György’s plot: MRT 1, Site 5/3; Szárazszeg: Sági-Törőcsik (1991).
16 MRT 1, Sites 60/7, 60/10, 9/8, 38/2, 55/1 and 13/1.
17 Sági, K. -  Törőcsik, Z.: A Dunántúli Vonaldíszes Kerámia „Tapolcai csoportja” [The “Tapolca group” of the Trans- 

danubian Linear Pottery culture]. A Tapolcai Városi Múzeum Közleményei 1 (1989) 29-72; idem (1991).
18 Gläser (1994).
19 Mészáros (1948) 27-29; MRT 2, Site 40/3.
20 Hospital, Nándortelep: Torma, /.: A Veszprém megyei régészeti topográfiai kutatások őskori vonatkozású eredmé

nyeiről [Über vorgeschichtliche Ergebnisse der archäologischen Topographie auf dem Gebiet des Komitats Veszprém], 
VMMK 8 (1969) 75-82; Kalicz (1988).

21 M. Virág (1996) 17.
22 Berzsényi, B. -  Dálnoki, O.: Plant cultivation and crop processing at the formative LBK settlement of Szentgyörgy- 

völgy-Pityerdomb in Transdanubia (6th millennium BC). Antaeus 28 (2006) 261-270.
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The Middle Neolithic

It would appear that the sudden transformation described as the “Neolithic revolution” in the 
1960s and 1970s, i.e. the dynamic spread of economies based on food production, occurred one 
phase later. This assumption is confirmed by the observation that while the shift to food produc
tion had undoubtedly taken place, this shift occurred not in the earliest Linear Pottery phase, 
but at the beginning of the classical phase, known as the Keszthely phase in Transdanubia. The 
culture’s Balkanic roots gradually faded in the developed phase of the Transdanubian Linear 
Pottery -  the timber-framed longhouses, the less varied vessel forms and the scarcity of clay 
figurines reflect the unity of the extensive cultural koine, which also encompassed parts of West
ern Europe. The location of the sites indicates that they no longer lay directly by the lakeshore, 
but slightly higher, on the terraces and hills overlooking the rivers and lakes, and that fertile 
loessy areas were chosen for settlement. One case in point is the Marcal Valley, extending from 
the Balaton towards the Danube, where the dense network of Linear Pottery settlements of the 
Keszthely phase lay on the higher terraces. A number of settlements near the palaeoenviron- 
mental sampling locations, such as Vászoly—Temető,23 Alsóörs-Középsok,24 Lovas-Királyrét,25 
Csikvánd-Kalmártag,26 Csajág-Röcsöge27 and Vörösberény by Balatonalmádi,28 can be assigned 
to the developed Linear Pottery period.

Although the macrobotanical finds from the region are still unpublished, the pollen record 
reflects extensive cereal cultivation. This would suggest that in Transdanubia the major change 
in lifeways and subsistence patterns occurred not at the beginning of the Neolithic, as earlier 
believed, but some three or four generations later. Two sites in the Keszthely area, Dobogó and 
Zsidi-út, represent two successive phases of this development.29 Finds of the Keszthely group 
have been recovered from several sites near Flidegkút in the Balaton Uplands, while Notenkopf 
assemblages are known from the Veszprém area.30 The many sites in the Sármellék area include 
a few which yielded finds of the Zseliz culture, representing the last phase of the Linear Pottery 
culture.31

The Late Neolithic

Cultural impacts from the south again influenced the life of the population groups living in the 
Balaton area at the close of the Middle Neolithic. The finds of the Sopot culture, migrating north
wards from the Danube-Drava region, were first identified in north-eastern Transdanubia only. 
Relics of this population were later uncovered in the Balaton Uplands too, and the excavations 
preceding the construction of the M7 motorway brought to light the enclosures and settlements 
of the Sopot culture also in southern Transdanubia.32 This period saw the emergence of a major

23 MRT 2, Site 50/2.
24 Ibidem Site 1/4.
25 Ibidem Site 30/8.
26 Sági-Törőcsik (1991).
27 MRT 2, Site 15/7.
28 Regenye, J.: Transdanubian Linear Pottery culture in Balatonalmádi—Vörösberény. Antaeus 25 (2002) 221—236.
29 Kalicz, N.: Die Keszthely-Gruppe der Transdanubischen (mitteleuropäischen) Linienbandkeramik im Lichte der 

Ausgrabung in Kustánszeg (Westungarn). CommArchHung (1991) 5-32.
30 Kalicz (1988).
31 Gläser (1994).
32 Regenye, J.: A Sopot-kultúra lelőhelyei a Balaton-felvidéken [Fundorte der Sopot-Kultur auf dem Balatonhochland]. 

CommArchHung (1996) 23-51; Horváth, L. -  Kalicz, N.: Újkőkori település feltárása Petriventén (Zala megye) [Ex
cavation of a Neolithic site at Petrivente], In: Régészeti kutatások Magyarországon 2001. Ed. by J. Kisfaludi. Buda
pest 2003, 5—29.
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cultural complex, the Lengyel culture, which was distributed not only throughout Transdanubia 
from the Late Neolithic to the close of the Early Copper Age, but spread into eastern Austria and 
Moravia, penetrating as far as the Munich Basin in the west and Little Poland in the north along 
the trade routes leading through the Northern Mountain Range. The sites at Becsehely, Zalavár, 
Sármellék and Keszthely reflect the development of this culture.33

The Lengyel culture had two major groups during its long life in Transdanubia. One was dis
tributed in eastern Transdanubia, in County Tolna and its broader area, where the eponymous site 
of Lengyel and the well-known settlements and burial grounds near Zengővárkony and Mórágy 
lie.34 This group eventually expanded into the area beyond the Danube, creating major centres 
at Aszód and Szőgyén/Svodin in Slovakia.35 Sites of the western Lengyel group can be found 
throughout western Transdanubia, as well as in the neighbouring Austrian and Moravian areas. 
The Balaton region probably formed the boundary between the two, this being perhaps the rea
son that even though many settlements of the culture are known from this area,36 very few truly 
major sites have yet been identified here. Most settlement do not lie directly on the lakeshore or 
the river bank, but on the nearby, gently sloping hillsides.

Several sites of the Lengyel culture have been identified during field surveys in the Balaton 
Uplands: at Barnag, Pécsely and Nagyvázsony in the valley of the Vázsony Stream, at Veszprém 
and Veszprémfajsz,37 on the slopes facing Kisapáti of Mt. Szentgyörgy near Szigliget,38 on the 
outskirts of Gyenesdiás and Vonyarcvashegy,39 and in the Keszthely area, where burials have 
also been found.40 The mining of red radiolarite continued at Szentgál, and the Lengyel settle
ments found near the mine suggest that Lengyel groups played an important role in the process
ing and trade of this lithic commodity.41

One of the most important Lengyel settlements was uncovered slightly south of Zalavár, by a 
crossing-place over the River Zala, during the excavations preceding the rehabilitation of the Lit
tle Balaton. Sites representing various phases of the culture were investigated at Kápolnapuszta 
near Balatonmagyaród,42 lying in the heartland of the Little Balaton region, and an extensive set
tlement of the developed Lengyel phase was uncovered at Hídvégpuszta.43 In addition to timber
framed houses and refuse pits yielding a rich assortment of pottery and other artefacts, the finds

33 M. Virág (1996); Kalicz (1988); idem: Beiträge zur Entstehungsfrage der Lengyel-Kultur. SlovArch 36 (1988) 105— 
118; idem: Der neuere Forschungsstand der Lengyel-Kultur. In: Sites and Stones: Lengyel Culture in Western Hun
gary and beyond. Ed. by J. Regenye. Veszprém 2001, 7-12.

34 Dombay,J.: Die Siedlung und das Gräberfeld bei Zengővárkony. ArchHung 37. Budapest 1960; Zalai-Gaál, /.: A neo
litikus körárokrendszerek kutatása a Dél-Dunántúlon [Die Erforschung der neolithischen Kreisgrabensysteme in 
SO-Transdanubien], ArchErt 117 (1990) 3-23; idem: A Lengyeli-kultúra kronológiai problémái a Dél-Dunántúlon 
[Die chronologischen Probleme der Lengyel-Kultur im südlichen Transdanubien], JPME 37 (1992) 79-91; idem: 
Die Gräbergruppe B2 von Mórágy—Tűzkődomb und der ältere Abschnitt der Lengyel-Kultur. ActaArchHung 52 
(2001) 1-48; idem: Die Gräbergruppe Bl von Mórágy-Tűzkődomb. I. Die archäologische Funde und Befunde. Szek- 
szárd-Saarbrücken 2002.

35 Kalicz, N.: Kőkori falu Aszódon [Neolithisches Dorf in Aszód], Aszód 1985; Némejcová-Pavúková, V: Svodin. Zwei 
Kreisgrabenanlagen der Lengyel-Kultur. Bratislava 1995.

36 MRT 1-2.
37 MRT 2, Sites 12/7, 33/22, 33/24, 40/12, 51/60, 52/3; Torma, I.: Veszprém megye az újkőkorban és a rézkorban (Te

lepüléstörténeti vázlat) [Die neolithische und kupferzeitliche Besiedlung des Komitats Veszprém-Ungarn], VMMK 
19-20(1994) 63-68.

38 MRT 1, Site 16/3, 4.
39 Ibidem Site 13/1.
40 Halászrét, Fenékpuszta: M. Virág (1996) 18.
41 Regenye, J.: Settlements of the Lengyel culture around Tűzköveshegy at Szentgál. In: Sites and Stones: Lengyel 

Culture in Western Hungary and beyond. Ed. by J. Regenye. Veszprém 2001, 71-79; idem (2004).
42 P. Barna, J.: Late Lengyel finds from Balatonmagyaród-Kápolnapuszta. In: Sites and Stones: Lengyel Culture in 

Western Hungary and beyond. Ed. by J. Regenye. Veszprém 2001, 61-69.
43 M. Virág (1996).
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of the latest Lengyel phase, dating to the Copper Age, were also found. The most exciting find 
was undoubtedly the large oval enclosure with four entrances.44 The area inside the enclosure was 
empty except for one building. Similar Lengyel enclosures have been reported from the southern 
shores of Lake Balaton.45 The other important Lengyel site in the Little Balaton region is Zalavár, 
which yielded finds of the Lengyel II phase.46

The Early Copper Age

The late phase of the extensive Lengyel settlement at Balatonmagyaród can be assigned to the 
first phase of the Copper Age in the Carpathian Basin, which lasted until 4500-4300 BC. This 
period saw a series of climatic changes, as a result of which the Late Neolithic population aban
doned earlier subsistence practices based on cereal cultivation, which had earlier ensured a se
cure livelihood, and shifted to a more mobile pastoral economy based on stockbreeding. This 
change can also be traced in the pollen profiles, which reflect a transitional peak of grasses 
(PoaceadPhragmites) in this period.

Changes in the environment led to the transformation of settlement patterns and settlement 
forms: the extensive settlements and settlement mounds (tells) of the Late Neolithic, occupied 
over long periods of time, disappeared and were supplanted by chains of small, temporary settle
ments. Event though this change was less marked in Transdanubia, which had a wetter climate, 
traces of the transition can be noted on late Lengyel settlements too. The life of the Lengyel settle
ment at Balatonmagyaród-Hídvégpuszta continued unbroken during the Early Copper Age, and 
its seems likely that the enclosure too remained in use.47 Several sites in the Balaton Uplands can 
be assigned to the final phase of the Lengyel culture, extending into the Copper Age, such as the 
large Lengyel settlement along Jutási Road (formerly Felszabadulás Road) in Veszprém, where 
several houses were uncovered,48 and the sites at Hidegkút-Linzacker and Nagyvázsony.49

The Middle Copper Age

In contrast to its name, the Copper Age did not bring dramatic changes in the metallurgy of the 
Balaton region. In spite of a handful of impressive copper finds and the renowned gold discs from 
Csáford, representing one the finest products of Copper Age metalwork, these finds do not com
pare with the output of metal artefacts in north-eastern Hungary, Transylvania and the Balkans. 
One of the most outstanding copper finds from this region came to light at the Middle Copper 
Age settlement investigated at Zalavár-Basasziget in the Little Balaton region;50 copper finds 
from this period have been also been reported from near the lake’s southern shore.51

44 Bänffy (1992); idem (1996).
45 Osztás, A. -  Marton, T. -  Sófalvi, A.: Szólád- Kisaszó. SMK. 16 (2004) 61-63.
46 Kalicz (1988); M. Virág (1996).
47 Bánffy (1992); idem (1996).
48 Raczky, P.: A Lengyeli-kultúra legkésőbbi szakaszának leletei a Dunántúlon [Funde der spätesten Phase der Lengyel- 

Kultur in Westungarn]. ArchÉrt 101 (1974) 185-210; Regenye (2004).
49 MRT 2, Sites 21/8 and 33/9.
50 M. Virág, Zs.: Javarézkori leletek Zalavár-Basaszigetről [Middle Copper Age finds from Zalavár-Basasziget], 

ArchÉrt 113 (1986) 3-14; Kalicz, N.: A Balaton-Lasinja-kultúra történeti kérdései és fémleletei [The historical prob
lems of the Balaton-Lasinja-culture and its metal finds], ArchÉrt 109 (1982) 3-17; idem (1991).

51 Somogyi, K.: A Balaton-Lasinja-kultúra első rézlelete Somogy megyéből [The first copper find of the Balaton-La- 
sinja culture in Somogy county]. Ősrégészeti Levelek 2 (2000) 23-24.
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The cultural impacts from the Balkans led to the transformation of the Lengyel culture; finds 
of the new culture were first identified in the Balaton region, hence its name: Balaton-Lasinja 
culture.52 Sites of the Middle Copper Age form a dense network in the Balaton region, even in 
areas which were not settled since the arrival of the first agriculturalists. This can be attributed 
to the mobile life-style of the Balaton-Lasinja population, as can the fact that the settlements usu
ally consist of a few pits and one or two houses. The pollen profiles indicate a dominance of dock, 
plantain and nettle during the Middle Copper Age (3500 BC), reflecting the pastoral economy of 
the population.

Extensive settlements, such as the one at Zalavár-Basasziget, which perhaps acted as a re
gional centre, were the exception, rather than the rule. The sites in the Little Balaton region in
clude Zalavár-Mekenye,53 Balatonmagyaród-Homoki-dülő54 and Keszthely-Fenékpuszta.55

In the later Middle Copper Age, the potters of the Balaton-Lasinja culture adopted a deco
rative technique from the west and adorned their pottery in the stroke ornamented style. This 
decoration appears in several cultural complexes. Pottery ornamented in this style is known from 
Zalavár and the multi-period site at Mekenye.56 One of the archaeological locations of the Bala- 
tonmagyaród site too yielded pottery of this type.57

The close of the Middle Copper Age was the prelude to a process which eventually led to a 
cultural integration on an unprecedented scale: the so-called proto-Boleráz horizon appeared si
multaneously in the eastern and western half of the Carpathian Basin. This horizon preceded the 
major cultural complex of the Late Copper Age. Sites of this horizon in the Little Balaton region 
have been found at Fenékpuszta and Halászrét near Keszthely.58

The Late Copper Age

The Late Copper Age marked the first period in the history of the Carpathian Basin when the 
earlier divide between the Danube and Tisza rivers disappeared together with the former cultural 
diversity, and the entire territory was settled by one cultural complex, the Baden culture. The 
Baden heritage of bi-partite bowls, fishpans and headless figurines can be found from Bulgarian 
and the Lower Danube region to Switzerland. Settlements of the Baden culture are quite frequent 
in County Zala: they are known from both the Little Balaton region and the Hahót Basin.59 The 
number of burial grounds also rose; many of these contained unique finds, such as the one at 
Vörs in the Little Balaton region,60 where a magnificent copper diadem decorated with a punched 
design was found around the skull in one of the male burials.

52 Kalicz, N.: A rézkori Balatoni-csoport Veszprém megyében [Die kupferzeitliche Balaton-Gruppe im Komitat 
Veszprém], VMMK 8 (1969) 83-90.

53 Kalicz, N.: Über die chronologische Stellung der Balaton-Gruppe in Ungarn. In: Symposium über die Entstehung und 
Chronologie der Badener Kultur. Hrsg, von B. Chropovsky. Bratislava 1973, 131-166.

54 Bánffy, E.: Cultic finds from the Middle Copper Age of Hungary -  connections to South East Europe. In: Archaeo
logy and fertility cult in the Ancient Mediterranean. Papers presented at the first international conference on “Ar
chaeology of the Ancient Mediterranean”, Malta, 2-5 Sept. 1985. Ed. by A. Bonanno. Amsterdam 1986, 69-77; 
idem: A Balaton-Lasinja-kultúra leletei Balatonmagyaród-Homoki-dűlőről [Funde der Balaton-Lasinja-Kultur in 
Balatonmagyaród-Homoki-dűlő], Zalai Múzeum 5 (1993) 239-249.

55 M. Virág (1996).
56 Kalicz (1991).
57 M. Virág (1996) 24.
58 Idem (1996).
59 Bondár (1987); Bánffy, E.: Neolithic and Copper Age settlements at Hahót and Zalaszentbalázs. Antaeus 22 (1995) 

35-50.
60 Banner (1960), PI. 87.
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These finds are a reflection of the fact that in contrast to the Neolithic and the Early and 
Middle Copper Age, which only yielded sporadic burials, several genuine cemeteries are known 
from the Late Copper Age in this region.61 The mortuary practices of the Baden culture included 
both inhumation and cremation of the deceased, the latter a custom which became widespread 
during this period. One fascinating variant of the latter is the deposition of the ashes into ves
sels modelled on human figures placed into the grave, observed in one of the culture’s regional 
groups in north-eastern Hungary. The Fonyód-Úny group of the Baden culture, distributed near 
the study area, also cremated its dead.

Baden sites are so dense that it would be impossible to list them all. The grasslands were 
suited to stockbreeding, evidence of which comes not only from palaeoenvironmental studies, 
but also from cattle burials, which are now known from the southern shores of Lake Balaton 
too.62 About forty sites of the Baden culture are known from the Little Balaton region: in addi
tion to Vörs, finds of the culture have been reported from Keszthely, Alsópáhok, Balatonberény, 
Sármellék, Zalavár and Balatonmagyaród.63 Major new settlements, many of them yielding 
unique finds, have been unearthed during the excavations preceding the motorway construction 
along the southern shore of Lake Balaton.64

The dense settlement network in the Balaton Uplands resembles the one in the Little Balaton 
region. The sites at Vászoly and Örvényes,65 at Zalaszántó—Tátika, Koroncó, Köveskál, Vöröstó 
and Mencshely can be assigned to this period. Contact between these late Copper Age settle
ments was eased by the use of four-wheeled wagons, a clay model of which is known from Bala- 
tonboglár.66

Bronze Age settlement patterns in the Little Balaton region
and the Balaton Uplands

Viktória Kiss and Gabriella Kulcsár 

Introduction: the study area

The area of Szigliget Bay and the southern Tapolca Basin extends to the Keszthely Hills and the Ba
dacsony foothills, where it adjoins Keszthely Bay and the Little Balaton region, i.e. Lake Balaton’s 
western basin from the northeast. The water level of Lake Balaton and the neighbouring streams 
and smaller lakes often determined the settlement of prehistoric peoples. The pollen profile from 
Balatonederics indicates that Lake Balaton’s water level rose at the close of the Copper Age and 
that previously open areas were re-colonised by light-loving arboreal species. The settlements of

61 For a good overview of the newly excavated Baden burials in the Little Balaton region, cp. Bondár (1987); idem: A 
badeni kultúra telepe Balatonmagyaródon [Die Siedlung der Badener Kultur von Balatonmagyaród], Zalai Múzeum 
3 (1991) 137-154.

62 Horváth, T: Emberi vázakat tartalmazó objektumok Balatonőszöd-Temetői dűlő badeni településéről [Features con
taining human skeletal remains at the Baden settlement of Balatonőszöd-Temetői dűlő], SMK 16 (2004) 71-109; 
idem (2004).

63 Banner (1960); Bondár (1996b).
64 Horváth, T: A unique anthropomorphic representation of the Baden culture. Antaeus 25 (2002) 423—426; idem 

(2004).
65 MRT 2.
66 Ecsedy, I.: Későrézkori leletek Boglárlelléről [Late Copper Age finds from Boglárlelle], CommArchHung (1982) 

15-29; Bondár, M.: A kocsi a késő rézkori Európában [Der Wagen im spätkupferzeitlichen Europa], ArchErt 129 
(2004) 5-34.

105



Environmental Archaeology in Transdanubia

the Baden population thus lie farther away from the lake’s shoreline. The sediment samples from 
the Zalavár area confirm the rise of the water level towards the end of the Copper Age.

The pollen profile from Balatonederics shows the decline of oak, Scotch pine, linden and elm 
and the expansion of birch, hazel, grasses and weeds, as well as the presence of cereals at the 
onset of the Bronze Age, implying a decrease in the lake’s water level. The Early Bronze Age 
population probably began arable farming in the area after forest clearance. The archaeologi
cal finds dating to the beginning of the Early Bronze Age suggest that the Tapolca Basin was 
sparsely settled; the first major settlements appeared towards the close of the Early Bronze Age. 
In contrast to the pollen profile from Balatonederics, the palaeobotanical samples from Szigliget 
Bay tend to support the archaeological record, according to which there was no human activity 
in the area during the Copper Age/Early Bronze Age transition.

Possible human impacts on the environment in the period preceding the Middle Bronze Age 
were less evident in the pollen sequence from Zalavár in the Little Balaton region.67 In the Keszt
hely and Fdnyed areas, however, the pollen records reflect a continuous and rising proportion of 
cereals from the close of the Copper Age until the first half of the Late Bronze Age (2800/2700- 
1290 BC).68 The rescue excavations in the Little Balaton region have brought to light evidence for 
continuous human settlement in the Late Copper Age and the Early Bronze Age.69

The Early Bronze Age

In spite of the systematic field surveys in the western half of County Zala and in County 
Veszprém,70 the regular excavations in the Little Balaton region since 1979,71 and the field sur
veys and excavations preceding the construction of the M7 motorway along the southern shore of 
Lake Balaton,72 there are few reliable finds enabling a detailed outline of the Early Bronze Age 
in the western half of the Balaton Basin and adjacent areas.

According to our present knowledge, three cultures played a dominant role in the Early 
Bronze Age (Phases 1-2, 2800/2700-2100 BC) of this region: the late Vucedol, the Makó and 
the Somogyvár-Vinkovci cultures. The date of the emergence of these cultures, the exact du
ration of their life-span, their internal chronology and the boundaries of their distribution are 
still uncertain. The main reason for this uncertainty is the nature of the currently known find 
assemblages, most of which are stray finds without a secure context, and the lack of a reliable 
stratigraphy. The identity of the population settling in the region is still debated and prehistorians 
studying this period have proposed two widely differing views. According to one, the Tapolca 
Basin and Keszthely Bay, the Little Balaton region was settled by Makó groups and, later, by a 
Somogyvár-Vinkovci (AI) population during phases 1-2 of the Early Bronze Age,73 while the

67 Juhász (2002).
68 Medzihradszky (2001) Fig. 3-4.
69 Bondär (1996b) Map 5; idem (1996); Bondár-Honti (1996) Map 6.
70 MRT 1-4.
71 Bondár (1996a); Bondár-Honti (1996); Honti (1996a).
72 Bondár, M. -  Honti, Sz. -  Kiss, V: A tervezett M7-es autópálya Somogy megyei szakaszának megelőző régészeti 

feltárása (1992-1999). Előzetes jelentés I [The preceding archaeological excavation of the planning M7 highway in 
county Somogy, 1992-1999. Preliminary report I], SMK 14 (2000) 93-114; Honti et al. (2002); Honti et al. (2004).

73 Bóna, L: Bronzezeitliche Teil-Kulturen. In: Bronzezeit in Ungarn. Forschungen in Teil-Siedlungen an Donau und 
Theiss. Hrsg, von W. Meier-Arendt. Frankfurt am Main 1992, 16, Frühe Bronzezeit I—II. Mária Bondár also noted 
the contemporaneity of the Vucedol and Makó cultures at the beginning of the Early Bronze Age (Bondár (2001) 
71-73), but she did not include the areas directly north of Lake Balaton in her discussion. Gabriella Kulcsár pointed 
out that it is yet impossible to determine to which cultural province the Tapolca Basin had belonged in phase 1 of the
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second holds that the region was part of the early Somogyvár-Vinkovci distribution and, subse
quently, of the late Somogyvár-Vinkovci territory.74 However, the currently known, mainly stray 
finds of the Makó and Somogyvár-Vinkovci cultures from the Balaton Uplands do not allow the 
determination of their chronological position relative to each other.

The presence of either the late Vucedol or the Makó culture cannot be demonstrated either 
in the Tapolca Basin, or in the Little Balaton region at the onset of the Early Bronze Age.75 The 
Vucedol culture was distributed in southern Transdanubia during the culture’s last phase (the cur
rently known northernmost site is Somogyvár-Kupavárhegy76) and it seems likely that Vucedol 
groups settled in the western Balaton Basin too.77 The field surveys in the Tapolca Basin identi
fied two Early Bronze Age sites near Balatonederics and Hegymagas, which could equally well 
be assigned to the Makó and the Somogyvár-Vinkovci culture (Fig. 1. 1)F The sediment samples 
from Balatonederics indicate a drop in Lake Balaton’s water level during the Early Bronze Age 
(2800/2700-1900 BC) and the presence of species (including cereals) reflecting agricultural ac
tivity. However, there is little in the way of archaeological evidence to confirm human settlement 
in the area at this time.

The presence of the Makó culture can be demonstrated east of Szigliget in the Balaton Up
lands, in the eastern Balaton Basin and in the northern part of County Veszprém. Two settle
ment sections, each yielding a pit, have been uncovered (Balatonkenese-7 Kapuvári Street, Nagy- 
dém-Felsőrépáspuszta).79 The bowls with interior decoration from Nemesvámos-Kaszadülő were 
probably the grave goods of a cremation/symbolic burial.80 A few stray finds indicate additional 
settlements (Nagyvázsony-Baráti-dűlő I; Nagyvázsony-Baráti-dűlő-Csapás I); these finds in
clude the fragments of bowls with interior decoration (Papkeszi-Cigánylap; Papkeszi-Rostás; 
Sóly-Rétmelléki-dülő; Tihany-Óvár; Tihany-Rév (Láp); Vaszar-Szilos; Veszprém-7 Kossuth L. 
Street; Veszprémfajsz-Királyhegysarok).81 Stray finds of similar bowls come from Monoszló- 
Hegyestető, Szentkirályszabadja, and Tihany-Rév; a small handled pot and a pitcher are known 
from County Veszprém.82

The Somogyvár-Vinkovci culture probably appeared in Transdanubia at the turn of phases 
1-2 of the Early Bronze Age (Fig. 1. 1). The internal chronology, the successive phases and the 
distribution of the culture are still debated.83 The currently available, rather scanty evidence from

Early Bronze Age. She assumed that by the Early Bronze Age 1/2 transition, the area was occupied by the Somogy
vár-Vinkovci culture (Kulcsár (2002) Maps 30-31).

74 Ecsedy (1979) 109, Abb. 7-9; Kalicz-Schreiber, R. -  Kalicz, N.: Die Somogyvár-Vinkovci-Kultur und die Glocken
becher in Ungarn. In: Tradition und Innovation. Prähistorische Archäologie als historische Wissenschaft. Festschrift 
für Christian Strahm. Internationale Achäologie. Studia Honoria 3. Hrsg, von B. Fritsch, I. Maute, M. Matuschik, 
J. Müller and C. Wolf. Espelkamp 1997, 325-347, Abb. 1-2.

75 Bondár (1995) 226-239; idem (1998) 20; idem (2001) 71-72; Kulcsár (2002); Bondar (2003) 58.
76 Kulcsár (1999); idem (2002).
77 In the period preceding the onset of the Bronze Age, the presence of both late Baden groups and of Kostolac groups

has been documented in the Balaton region. Cp. Bondár, M.: Neuere Funde der Kostolac- und der Spätbadener Kultur
in Ungarn. ActaArchHung 36 (1975), 59-83, Abb. 6; idem: Késő rézkori sírok Balatonbogláron (A kostolaci kultúra 
leletei Somogy megyében I.) [Late Copper Age graves at Balatonboglár. Finds of the Kostolac culture in Somogy 
county, Hungary 1], SMK 12 (1996) 3-16; idem (1998); idem (2001) 71-72; idem (2003) 58. It seems likely that the sur
vival of Kostolac communities into the late Vucedol/Makó period cannot be ruled out in the western Balaton Basin.

78 MRT 1, Site 5/1, 35, Site 16/5, 64, PI. 7. 2, 4.
79 Balatonkenese-7 Kapuvári Street: Patay, R.: Kora bronzkori leletek Balatonkeneséről [Early Bronze Age finds from 

Balatonkenese]. VMMK 22 (2002) 43-55; Nagydém-Felsőrépáspuszta: Ilon (1995).
80 Kalicz (1968) 80, Taf. V. 1, 3, 9; Kulcsár (1999) 123, 127, PI. 4. 55/1-3.
81 MRT 2, 138, 170, 173-174, 184, 197, 198, 242, 258; MRT 4, 256.
82 Kalicz (1968) 80, 83; MRT 1, 120; MRT 2, 191.
83 For an overview of the history of research, cp. Bondár (2001); Kulcsár (2002).
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the study area is unsuitable for either rejecting or confirming these views -  only new finds can 
provide conclusive evidence in this respect.

Somogyvár-Vinkovci sites are known both north of the Tapolca Basin (Ajka-Power Plant, 
Ajka-Padragkút, Csabrendek-Hegyelő, Dabronc-Rétalja dűlő II, Dabronc-Temető, Somlóhegy- 
Sédforrás) and to its east (Dörgicse-Aszó II, Monostorapáti, Tihany-Láp, Veszprém-Nyúl- 
kertek).84 There are no professionally excavated burials. The large amphora from Ajka can per
haps be interpreted as a funerary vessel.85 A one-handled pitcher, a flask and several other vessels 
of the Somogyvár-Vinkovci culture found in the Late Iron Age cemetery of Csabrendek (earlier 
Somlyóvásárhely) perhaps came from a grave.86 Two unpublished vessels from Monostorapáti 
were probably also grave goods from a burial.87 The culture’s settlements are indicated by stray 
finds from Ajka-Power Plant and Dabronc-Rétalja-dűlő II; one pit was uncovered at the Dab
ronc-Temető site,88 and a few disturbed pits were found in the 1940s at Dörgicse-Aszó (earlier 
called Alsódörgicse).89 The few other stray finds include the cups from Padragkút, Tihany-Láp, 
Somló-hegy-Séd-forrás and Veszprém-Nyúlkertek. No metal finds are known from this area.90

A series of other sites along the lower reaches of the River Zala west of the Keszthely Basin 
reflect the presence of the Somogyvár-Vinkovci culture. The fortified hilltop settlements oc
cupied a prominent place in the settlement network. The currently known northernmost hilltop 
settlement of the Somogyvár-Vinkovci culture lies at Nagygörbő-Várodtető/Várhegy.91 In ad
dition to these larger centres, smaller, open settlements (of which usually only a handful of pits 
survive or about thirty pits at the most) were established on small hillocks; this settlement form 
is typical for the culture.92

Somogyvár-Vinkovci settlements in the study area are represented by a few pits (Keszt- 
hely-Halászcsárda93) and a few stray finds (Balatonhídvégpuszta [Zalavár], Keszthely-Újdűlő, 
the area between the road and the railway line at Sármellék, Sármellék—Zalavári-hát, Sármel- 
lék-Fenéki Road).94 Two cremation graves, both found at Keszthely (Keszthely-Lineman’s hut 
no. 18 [Keszthely-Fenékpuszta],95 Keszthely-Lehenrét96), represent the burials of the culture. 
The metalwork of the initial phase of the Early Bronze Age survives in the metal pin from the 
Keszthely-Lehenrét burial and a Bányabükk type shaft-hole axe, a stray find discovered on the 
south-eastern slope of Mt. Alsódobogó by Keszthely.97

Several smaller sites were investigated south of the River Zala from the mid-1980s as part 
of the Little Balaton research project. The excavated sites (whose finds are mostly unpublished)

84 MRT 1, 119; MRT 2, 86, 248; MRT 3, 23, 49, 70, 213; Bóna (1965) 42, Pl. XIII. 1, Pl. XIV. 13-15, Fig. 1. 8-9; Bondar
(1995) 251-253; lion (1995); Kulcsár (2002).

85 Bondár (1995) 251.
86 Darnay, K.: Sümegh és vidékének őskora [The prehistory of Sümeg and its broader area], ArchKözl 22 (1899) 5-85, 

Pl. XVI, Pl. XVII. 3, 6-7; Bóna (1965) 42, Fig. 1. 8-9.
87 Bondár (1995) 252.
88 MRT 3, 23, 70.
89 MRT 2, 86.
90 Ibidem 248; MRT 3, 213.
91 Nováki, Gy.: A  nagygörbő-várhegyi korabronzkori erődített telep [Die befestigte frühbronzezitliche Siedlung von 

Nagygörbő-Várhegy], ArchÉrt 92 (1965) 168-175; MRT 3, Site 39/1, 159.
92 Ecsedy (1979); idem.: Bronzkori leletek Lánycsókról [Bronzezeitliche Funde aus Lánycsók]. JPMÉ 24 (1979 [1980]) 

95-112; Bondár (1995) 231; Kulcsár (2002).
93 Bondár (1989) 35, Fo. 8; Bondár-Honti (1996) Site 9, 53.

94 Balatonhídvégpuszta (Zalavár): Kulcsár (2002); Keszthely-Újdűlő: MRT 1, Site 21/60, 95; Sármellék area, between 
the road and the railway line: Ibidem Site 40/11, 139; Sármellék-Zalavári-hát: Ibidem Site 40/12, 139; Sármellék- 
Fenéki Road: Ibidem Site 40/***, 139, PI. 7. 6, 8.

95 Bóna (1965) 42, Pl. XIV. 1-3, 5; Ibidem Site 21/23, 80, PI. 7. 5, 7, 9-11.
96 Ibidem Site 21/56, PI. 7. 12, 14.
97 Ibidem Site 21/8, 77, PI. 7. 13.
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Fig. 1. 1. Distribution o f the sites o f  the Makó culture (m), the Somogyvár-Vinkovci culture (•) and culturally 
unattributable finds (+); 2. distribution of the Kisapostag culture (•) and the Transdanubian Incrusted

Pottery culture (a)

reflect small settlements adapting to the environment: most are made up of a few pits or “pit 
houses”, ditches and smaller rectangular buildings with a plastered floor (Balatonmagyaród- 
Hídvégpuszta, Balatonmagyaród-Szarkavári-sziget, Sávoly-Nyírfássziget, Sávoly-Simonsziget, 
Vörs-Battyáni-disznólegelő, Vörs-Máriaasszony-sziget, Vörs-Nyíres-sziget). The stray finds 
from Balatonberény, Szegerdő-Legelői-dűlő, Vörs-Borzás-Dél and Vörs-Papkert A probably 
also came from settlement sites.98

An interesting regional group seems to have evolved in the Somogyvár-Vinkovci culture 
along the southern shore of Lake Balaton at the turn of Phases 2-3 of the Early Bronze Age. A few 
sites along the lake’s southern shore (Balatonszemes-Szemesi-berek, Ordacsehi-Bugaszeg, Or- 
dacsehi-Kécsi mező)99 and to its south in the Kaposvár area (Kaposvár, Site 33), whose finds 
compare well with the assemblages from layers B1-B2 of the Vinkovci settlement, can be as
signed here. The changes are reflected by stylistic traits in pottery wares, such as the appearance 
of “cuffed” pot rims and scoring, which are absent from the earlier phases of the culture and can 
no longer be noted in the Kisapostag culture, which succeeded the Somogyvár-Vinkovci culture 
in this area. In this sense, the finds of this horizon represent transitional assemblages.100

The last phase of the Early Bronze Age (2100-2000/1900; RB Al)101 102 saw the settlement of Kis
apostag groups in the Balaton region (Fig. 1. 2).m  The Balatongyörök settlement, an important site

98 Bondár (1996a); Bondár-Honti (1996); Kulcsár (2002).
99 Monti et al. (2002) 6, 15; Kulcsár (2002).
100 Kulcsár (2002) 164.
101 The beginning of the RB Al phase is dated to 2400/2200 BC on the basis of the radiocarbon dates from Central 

Europe: Krause, R.: Zur Chronologie der frühen und mittleren Bronzezeit Süddeutschlands, der Schweiz und Öster
reichs. In: Absolute Chronology. Archaeological Europe 2500-500 BC. Ed. by K. Randsborg. Acta Archaeologica 
Supplementum 1. Copenhagen 1996, 73-86. It is uncertain whether the later phase of the Somogyvár-Vinkovci 
culture, preceding the Kisapostag culture and assigned to Phase 2 of the Hungarian Early Bronze Age, should also 
be assigned to the RB Al phase in view of the similarities with the Leithaprodersdorf group, which has been dated 
to the beginning of the RB Al phase. Neugebauer (1994) Abb. 4. Cp. also Bertemes, F. -  Heyd, V: Der Übergang 
Kupferzeit/Frühbronzezeit am Nordwestrand des Karpatenbeckens — Kulturgeschichtliche und paläometallurgische 
Betrachtungen. In: Die Anfänge der Metallurgie in der Alten Welt. Hrsg, von M. Bartelheim, R. Krause und E. Per- 
nicka, E. Rahden/Westfalen 2002, 208-211, Abb. 8.

102 MRT 1, 195; MRT 2, 268; Bondár (1989) 31-33; Monti (1996a).
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for the research of the culture, lies on the western edge of Szigliget Bay. From his analysis of the 
finds from this site, István Torma conclusively proved that the Kisapostag culture was an independ
ent cultural complex, a view which had earlier been challenged.103 The 14 m long section of a 4-5 m 
wide enclosure with a depth of 2.3 m at its deepest point uncovered at Balatongyörök was prob
ably part of a ditched enclosure resembling the ones known from other sites from this period.104 
Sections of similar ditched enclosures were uncovered at Balatonmagyaród-FIídvégpuszta, Vörs- 
Tótok dombja and Vörs-Máriaasszony-sziget.105 Several other settlements have been identified in 
the Szigliget Bay area and the marshland of the Little Balaton region (Vörs-Battyáni-disznólegelő, 
Vörs-Papkert B, Vörs-Kanászkert, Zalaszabar-Dezső-sziget, Zalavár-Balatonhídvég, Zalavár- 
Mekenye),106 and a handful of stray finds indicate the presence of additional settlements (Keszthely, 
Sármellék, Sávoly, Vörs-Papkert C, Zalavár-Récéskút).107 Recent excavations at Zalavár-Vársziget 
have brought to light storage pits from the culture’s later phase.108

The burials of the Kisapostag culture are represented chiefly by the cremation graves un
covered at Balatonmagyaród-FIídvégpuszta and Keszthely-Fenékpuszta;109 stray finds, probably 
from burials, have been reported from Balatonrendes and Vonyarcvashegy.110 Even though in
humation burials are also known (e.g. Vörs-Papkert B),111 the lack of grave goods makes their 
cultural attribution uncertain. Evidence for the joint practice of inhumation and cremation comes 
from the small biritual burial grounds at Ordacsehi-Csereföld and Balatonlelle-Kenderföld, 
both investigated as part of the excavations preceding the construction of the M7 motorway.112 
These inhumation burials have contributed to our knowledge of how jewellery articles were 
worn by the communities living in Transdanubia during phase 3 of the Early Bronze Age, since 
in contrast to cremation burials, the copper wire ornaments and the Dentalium snails in these 
graves have survived intact in their original position. The grave goods of the inhumation burials 
suggest that the Kisapostag population adorned its clothing and headdress with copper wire and 
sheet ornaments, similarly to the Aunjetitz, Straubing and Unterwölbing groups.113 Cast metal 
implements became more widespread at this time, reflected also by the clay mould for a bronze 
socketed chisel found at Vörs-Battyáni-disznólegelő.114 Cast metal implements have been recov-

103 Bandi, G.: Adatok Dunántúl korabronzkori történetéhez [Contributions to the Early Bronze Age History of NE 
Transdanubia]. JPMÉ 9 (1964) 65-72; idem: The Cemetery of Ercsi-Sinatelep. Alba Regia 6-7 (1965-1966) 11-25; 
Torma, I.: A kisapostagi kultúra telepe Balatongyörökön [Eine Siedlung der Kisapostag-Kultur in Balatongyörök], 
VMMK 11 (1972) 15-34.

104 An interpretation as a possible enclosure was suggested by István Torma (kind personal communication).
105 Bondár (1989) 31-33, Abb. 5, Abb. 6; Honti (1996a) 48, Figs 17-19; Bondár-Honti (1996) 54; Kiss, V.: Central Euro

pean Economies: Agriculturalists in Transdanubia. In: Hungarian Archaeology at the Turn of the Millennium. Ed. by 
Zs. Visy. Budapest 2003, 148-149, Fig. 10; Kalicz, N. -M . Virág, Zs. -  T. Biró, K : The northern periphery of the Early 
Neolithic Starcevo culture in south-western Hungary: a case study of an excavation at Lake Balaton. DocPraehist 25 
(1998) 160, note 4; T. Biró, K.-Virág, Zs.: Vörs, Máriaasszony-sziget. In: Régészeti kutatások Magyarországon 2000. 
Ed. by J. Kisfaludi. Budapest 2003, 234.

106 Bondár (1989) 34-36; Bondár-Honti (1996) 54-56.
107 MRT 1, 79, 81, 137, 139, Sites 21/17, 21/29, 40/1, 40/13; Bondár-Honti (1996) 53-54.
108 We would here like to thank Béla Miklós Szőke for his kind permission to study the finds from the 1999-2001 cam

paigns.
109 Honti (1996a) 49; Bondár-Honti (1996) 53.
110 MRT 1, 43, 172, Sites 8/6, 55/1, PI. 8. 10.
111 Bondár (1989) 33; Honti (1996a) 49, Fig. 20; Bondár-Honti (1996) 54.
112 Honti et al. (2002) 20, Pl. X. 4-5; Honti et al. (2004) 15, 54, Pl. XXI. 2; Somogyi (2004); Kiss (2004) 252, note 8.
113 Cp. Ruckdeschel, W: Die frühbronzezeitlichen Gräber Südbayerns. Ein Beitrag zur Kenntnis der Straubinger Kultur. 

Bonn 1978, 227-228, Abb. 20; Neugebauer (1994) Abb. 41. 1; Somogyi (2004) Abb. 10-11, Abb. 14; Költő, L.: Meg
jegyzések az Ordacsehi-Csereföld lelőhely fémvizsgálati eredményeihez [Beiträge zu Ergebnissen der Metallanalyse 
aus dem Fundort Ordacsehi-Csereföld], In: MßMOX III. Őskoros Kutatók III. Összejövetelének konferenciakötete. 
Halottkultusz és temekezés. Ed. by G. Ilon. Szombathely 2005, 391-392.

114 Bondár (1989) 33; Honti (1996a) 49; Honti-Kiss (2000) 93.
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ered from an inhumation burial dating to the culture’s later phase at Balatonakali. The deceased 
was laid to rest with two vessels, bronze implements and weapons (a dagger, an axe, and a chisel), 
an arm spiral and a golden hair-ring.115 An arm spiral and two vessels were deposited in Grave 581 
of the Vörs-Battyáni-disznólegelő cemetery, a contracted inhumation burial dating from the same 
period.116 Inhumation graves are quite rare in the culture’s later phase,117 suggesting that this rite 
was only practiced in the case of wealthy, high-status individuals.

The Middle Bronze Age

The Transdanubian Incrusted Pottery culture evolved from the Kisapostag culture at the onset of 
the Middle Bronze Age (2000/1900 BC; RB A2) (Fig l. 2). The distribution of the thin-walled, 
elaborately decorated pottery wares of this culture in the easterly areas of the Balaton Uplands118 
and in the Little Balaton region reflects a dense settlement network.119 This is also borne out 
by the pollen profiles from Keszthely and Zalavár indicating considerable human activity.120 
Several settlements (Balatonmagyaród-Hídvégpuszta, Balatonszentgyörgy-Brick factory, 
Főnyed-Gólyásfa, Keszthely-Méntelep, Sávoly-Fekete-sziget, Vörs-Kerékerdő, Vörs-Battyáni- 
disznólegelő, Vörs-Papkert C, Zalavár-Ökör-sziget)121 and cemeteries (Balatonmagyaród-FIíd- 
végpuszta, Balatonszentgyörgy-Kenderföldi rétek-dűlő, Sávoly-Fekete-sziget, Vörs-Battyáni- 
disznólegelő, Vörs-Homokgödör, Vörs-Papkert B)122 have been investigated in the Little Balaton 
region. The culture’s metalwork is known from grave finds123 and from metal artefacts found on 
settlements (Vörs-Battyáni-disznólegelő)124, as well as from the Tolnanémedi type hoards. The 
hoard found recently at Zalaszabar can be assigned to this type; the site itself marks the western
most area of the culture’s distribution.125

Few sites of the Transdanubian Incrusted Pottery culture are known from the Szigliget Bay 
area.126 The pollen profile from Szigliget, indicating a closed forest in the area during this period 
of the Bronze Age (2800-1500 BC), explains the lack of settlements. Seven burials of the cul
ture were found at Balatongyörök-Bódiskereszt (now called Kövesmező),127 and stray finds are 
known from a settlement at Káptalantóti-Bácsi-hegy.128 The pair of gold hair-rings and a bronze 
hook from Badacsony,129 the bronze jewellery hoard and the stray bronze pendants from Szigli-

115 Torma (1978). Even though the metal implements from Balatonakali were not submitted to analyses and thus their 
composition is not known, this period (RB A2a) represents the spread of bronze metallurgy in most parts of Europe. 
Pare, C. F. E.: Bronze and the Bronze Age. In: Metals Make the World Go Round. The Supply and Circulation of 
Metals in Bronze Age Europe. Ed. by C. F. E. Pare. Oxford 2000, 16-19.

116 We would here like to thank Szilvia Honti for kindly allowing us to study the finds from this unpublished burial.
117 Kiss (2004) 252, 256, notes 8-9.
118 MRT 2, 268.
119 MRT 1, 195; Torma (1969) 79, Map 3; Honti (1996a).
120 Medzihradszky (2001) Fig. 3.
121 MRT 1, 90, 189, Sites 21/47, 59/31; Honti (1996a) 49; Bondár-Honti (1996) 53-54.
122 Bondár (1989) 34-36; Honti (1996a) 49-52; Bondar—Honti (1996) 53-55; Kiss (2005).
123 Honti-Kiss (2000) 73-74, Abb. 1. 10-12.
124 Ibidem Abb. 1. 13.
125 Ibidem 77; Kiss, V: Potters in Transdanubia. In: Flungarian Archaeology at the Turn of the Millennium. Ed. by 

Zs. Visy. Budapest 2003, 151, Fig. 13.
126 MRT 1, 159; Torma (1969) 79, Map 3.
127 MRT 1, 39, Site 6/9, PI. 9. 5-18; Müller (2000) 17-18.
128 MRT 1, 73, Site 20/1.
129 Mozsolics, A.: Goldfunde des Depotfundhorizontes von Flajdúsámson. BRGK 46-47 (1965-1966) 21; Bóna, I.: Die 

mittlere Bronzezeit Ungarns und ihre südöstlichen Beziehungen. ArchHung 49. Budapest 1975, 218; Torma (1978)
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get, as well as the similar finds reported from Gyulakeszi-Várhegy130 can be assigned to this pe
riod. These finds do not necessarily imply the presence of settlements in the area for they could 
equally well originate from solitary burials or bronze hoards. The latter are often interpreted as 
votive offerings deposited farther away from settlements (such as the 360 conical dress orna
ments found in a bird shaped vessel of the Transdanubian Incrusted Pottery culture at Felsőörs, 
lying by the north-eastern tip of Lake Balaton).131 One possible explanation for the distribution of 
the sites mentioned above is that the greater part of the Tapolca Basin was submerged or covered 
with dense woodland during the centuries of the Middle Bronze Age (cp. the palaeoenvironmen- 
tal record for the second half of the Late Bronze Age), and that these sites outline the boundaries 
of the area suitable for human settlement.

The finds themselves suggest the continuous presence of the Transdanubian Incrusted Pot
tery culture. Finds of the early phase (such as the burials of the early phase among the forty-five 
graves of the Vörs-Papkert B cemetery)132 and the late phase are both known. The latest finds, 
dating to the Koszider period (1600/1500 BC; RB Bl),133 include the burials uncovered at Bala- 
tongyörök-Bódiskereszt (Kövesmező) in view of the pottery and a bronze dagger with a trap
ezoidal hafting plate recovered from one of the graves.134 The Kelebia type dagger with a rounded 
hafting plate, a stray find from Sávoly-Nyírfás-sziget, which has been tentatively assigned to the 
Transdanubian Incrusted Pottery culture, dates from the same period.135

The Late Bronze Age

The decline of oak and beech parallel to the rise of non-arboreal species indicates human activity 
in the Szigliget area during the Late Bronze Age (1500-900 BC). The palaeoenvironmental record 
reflects the onset of a drier climate, which undoubtedly favoured settlement on a larger scale.

A settlement from the early phase of the Tumulus culture was uncovered at Esztergályhor- 
váti-Alsóbárándpuszta during the rescue excavations in the Little Balaton region. The majority 
of the thirty-seven pits uncovered in the investigated settlement section were used for storing 
cereals, an indication of the importance of arable farming. The many vessels and pottery frag
ments brought to light136 clearly prove that the early Tumulus groups of western Flungary have

17; MRT 1, 30,Site 2/***, PI. 9. 1-2; Kovács, I:  Das bronzezeitliche Goldarmband von Dunavecse. FolArch 42 (1991) 
15, Anm. 23, Abb. 6.

130 MRT 1, 59, 155, Sites 14/***, 46/***, PI. 9. 3-4; Kovács (1994) Abb. 1; Honti-Kiss (2000) 84, 91, Anm. 62.
131 MRT 2, 91, Site 19/10, Fig. 14; Kovács (1994) 162.
132 Honti (1996a) Figs 21-23; Honti, Sz. -  Kiss, V.: A mészbetétes kerámia kultúrája korai időszakának leletei Somogy 

megyében [Finds of the early phase of the Transdanubian Incrusted Pottery culture in County Somogy]. SMK 13 
(1998) 41-66, Pis IX-XII.

133 Cp. Kovács (1994); idem: Újabb adatok a mészbetétes kerámia kultúrájának fémművességéhez [Neuere Beiträge zur 
Metallkunst der Kultur der inkrustierten Keramik]. VMMK 28 (1994) 119-132; Honti, Sz.: A mészbetétes kerámia 
kultúrája leletei Somogyvárról [Funde der Kultur der inkrustierten Keramik aus Somogyvár], SMK 10 (1994) 5-20; 
Kiss, V.: A mészbetétes kerámia kultúrája késői fázisának sírlelete Veszprémből [Die Grabfunde aus der Spätphase 
der Inkrustierten Keramik von Veszprém], CommArchHung 1997, 39-49; idem: A mészbetétes kerámia kultúrája 
kapcsolatai a Kárpát-medence nyugati területeivel és a közép-európai kultúrákkal a középső bronzkorban [Die Be
ziehungen der Kultur der inkrustierten Keramik in der westlichen Gebieten des Karpatenbeckens und zur mittel
europäischen Kulturen in der mittleren Bronzezeit], KMMK 7 (2000) 21-23; idem: Anknüpfungspunkte zwischen 
Mitteleuropa und Transdanubien in der mittleren Bronzezeit. Antaeus 25 (2002) 484-486.

134 MRT 1, 39, Site 6/9, PI. 9. 5-18; Müller (2000) 17-18. We are greatly indebted to Róbert Müller and Tibor Kovács for 
their kind permission to study the unpublished dagger.

135 Bondár-Honti (1996) 53; Kiss (1999b) 155, 157, Taf. 2. 1.
136 Horváth (1989) 37-38, Abb. 7-8; idem (1994a) 98; idem (1994b) 219, Figs 1-2; idem (1996) Fig. 25.
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more in common with the Mistelbach—Regelsbrunn type of north-eastern Austria than with the 
Dolny Peter phase of Slovakia, as earlier assumed. Their relative chronological position in south
western Transdanubia can be determined on the basis of the bronze finds assignable to this 
phase (end of RB B1-B2). Other sites dating to this phase in Transdanubia include the settle
ment at Ordacsehi-Bugaszeg137 and the graves uncovered during various excavation campaigns 
at Győr-Ménfőcsanak.138

The fifteen tumulus burials raised over stone burial chambers in which the deceased were 
laid to rest with their bronze swords, daggers and bronze pins uncovered at Keszthely-Sömö- 
gyei-dűlő in the 1880s139 represent typical burials of the Tumulus culture (Fig. 2. 7; RB C). An 
inhumation burial yielding a pin with a twisted shank has been reported from Badacsonyom.140 
The ornamented bronze discs and the bronze pin from Balatongyörök-Becehegy,141 the bronze 
spiral fitting a child’s arm and the three heart shaped pendants from Rezi-Bakony-Cserpuszta,142 
the urn from Keszthely-Fenékpuszta,143 as well as the vessels, the ornamented arm-rings and 
bronze pins from Szigliget-Cifra-major144 and the bronze belt and roll-headed pin from Sármel- 
lék-Zalavári-domb145 were probably grave goods. A bronze hoard containing sixty-three articles, 
including spiral arm-rings, ornamented bracelets and a Wetzleinsdorf type pin was found at 
Szigliget-Cifra-major.146 Recent excavations at Keszthely-Dobogó brought to light a child burial 
containing a bronze pin; the two contracted inhumation burials from Zalavár-Hídvégi-legelő 
can be assigned to this period on the basis of the pottery deposited in them.147 The subsequent 
development of the Tumulus culture148 can be traced through the finds from the settlement at 
Balatonmagyaród-Hídvégpuszta,149 the stray settlement finds from Balatonszepezd,150 and the 
tanged dagger, another stray find, from Vörs-Papkert C.151

Large burial mounds containing several cremation burials are known from the later Tumulus 
period, such as the almost 1.5 m high mound with a diameter of 25 m excavated at Sávoly-Ba- 
bócsa-halom in the Little Balaton region, which yielded seven inurned graves and a scattered 
cremation burial.152

137 Honti et al. (2002) 15; Kiss (2005) Fig. 5.
138 Kovács, T: Das Grab von Ménfőcsanak. In: Xpóvo<;. Beiträge zur prähistorischen Archäologie zwischen Nord- und 

Südosteuropa. Festschrift für B. Hänsel. Hrsg, von C. Becker, M. L. Dunkelmann, C. Metzner-Nebelsilck, H. Peter- 
Röcher, M. Roeder und B. Terzan. Internationale Achäologie. Studia Honoria, Band 1. Espelkamp 1997, 297—301; 
Ilon, G.:A bronzkori halomsíros kultúra temetkezései Nagydém-Középrépáspusztán és a hegykői edénydepot. A késő 
magyarádi és a korai halomsíros kultúra leletei az Észak- és Nyugat-Dunántúlon [Die Bestattungen der bronzezeitlichen 
Hügelgräberkultur in Nagydém-Középrépáspuszta und das Gefässdepot von Hegykő]. Savaria 24: 3 (1998-1999[1999]) 
239-276; Egry, 1.: Halomsíros temető Győr-Ménfőcsanak-Bevásárlóközpont területén [Cemetery of Tumulus Culture 
in the terrirory of the Shopping-center of Győr-Ménfőcsanak]. In: MÍ2M02 III. Őskoros Kutatók III. Összejöve
telének konferenciakötete. Halottkultusz és temekezés. Ed. by G. Ilon. Szombathely 2004, 121-137.

139 MRT 1, 95-96, Site 21/61, Pl. 10. 15; Horváth (1996) 57; Honti (1996b) 66.
140 Ibidem 30, Site 2/***, Pl. 10. 14.
141 Ibidem 37, Site 6/1, Pl. 10. 3.
142 Ibidem 130, Site 37/2, Pl. 10. 16.
143 Ibidem 88, Site 21/34, PI. 10. 12.
144 Ibidem 152-153, Site 46/1, PI. 10. 6, 8, 13.
145 Ibidem 139, Site 40/13, PL 10. 1, 9; Horváth (1996) 73.
146 MRT 1, 153, Site 46/2, PI. 10. 2, 4-5, 10.
147 Horváth (1989) 37-38, 43-45; idem (1996) 57, 72-73; Honti (1996b) 67.
148 Cp. Kőszegi (1988) 18.
149 Horváth (1994b) 219-220, Fig. 3; idem (1996) 57, 60, Fig. 26.
150 MRT 1, 45, Site 9/3.
151 Horváth (1996) 73; Kiss (1999b) 155, 157, Taf. 2. 7. A similar dagger came to light in a somewhat more distant area at 

Gelsesziget: Horváth (1994a) 98, Fig. 9.
152 Honti (1996b) 67, Figs 33-34; idem: Ein spätbronzezeitliches Hügelgrab in Sávoly-Babócsa. Pápai Múzeumi Értesítő 

6 (1996) 235-248.
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Fig. 2. 1. Distribution o f the sites o f the Tumulus culture (m; RB B2—C), and the sites o f the late Tumulus-early 
Urnfield period and the Urnfield culture (•; RB D-HaAl) in the north-western region o f the Lake Balaton;

2. distribution o f the sites o f the late Bronz Age (•; RB D-Ha Al m; Ha A2) with the greatest extension o f Lake Balaton
in the same period (after Sümegi et al. 2004, Fig. 20)

The last phase, the so-called late Tumulus-early Urnfield period (Fig. 2. 1) saw the appear
ance of large cemeteries in which inurned burials became the norm.'53 These burial grounds were 
used over a longer period and their use extended into the earlier Urnfield period (RB D-Ha Al).153 154 
Both continuity and change can be noted at Balatonmagyaród-Hídvégpuszta, where the area of 
the earlier, abandoned settlement was used for burial during the late Tumulus-early Urnfield 
period. The sixty-nine burials of the cemetery lay in several groups around the contemporary 
settlement enclosed within ditches.155 The transition between the earlier156 and later burials can 
be clearly noted: the later burials (Ha Al) contained pottery with facetted and ribbed decoration 
typical for the Urnfield culture.157 The graves uncovered at the Vörs-Papkert B site too represent 
the heritage of this long transitional period.158 The burials contained few bronze articles; bronze 
jewellery was chiefly found in the later graves dating from the earlier Urnfield period, as in the 
cemetery at Vörs-Battyáni-disznólegelő, used over a longer period of time.159 The twenty-three 
inurned burials from Balatonmagyaród-Kiskányavár, the burials uncovered at Garabonc-Ófalu, 
Vörs-Kanászkert, Esztergályhorváti-Alsóbárándpuszta,160 and Alsópáhok-Kátyánhegy,161 as 
well as the burial ground at Cserszegtomaj-Penteli,162 the graves from Keszthely-Csórégödör, 
Keszthely-Economic College163 and the burials from Sármellék-Airfield164 can be assigned to

153 Kőszegi (1988) 19-20, Phase 1; Balatonmagyaród-Hídvégpuszta (sixty-nine graves), Vörs-Papkert B (seventy-two 
graves): Honti (1996b) 67.

154 Kőszegi (1988) 30, 58-61.
155 Horváth (1989) 38-39, Abb. 10; idem (1994b) 220, Fig. 7; idem (1996) 60, Fig. 27.
156 Idem (1994b) 220, Figs 8, 10-12; idem (1996) 60, Fig. 28.
157 Idem (1994b) 220, Figs 9, 13-14; idem (1996) 60, Figs 29-31.
158 Honti (1993) Abb. 1. 1-5; idem (1996b) 68, Fig. 35; Horváth (1996) 73.
159 Horváth (1989) 42, Abb. 11; Honti (1993) Abb.l. 6-8, Abb. 2; idem (1996b) Figs 36-38.
160 Horváth (1989) 36-37; idem (1994b); idem (1996) 66, 72-73; idem: Zala megye őskora [The prehistory of County 

Zala]. In: Zala megye ezer éve. Ed. by L. Vándor. Szombathely 2000, 13.
161 MRT 1, 24, Site 1/7; Horváth (1996) 72.
162 MRT 1, 48, Site 10/4, Pl. 11. 2-3, 6, 11-12, 17, Pl. 14. 12; Kőszegi (1988) 131; Horváth (1996) 72.
163 MRT 1, 94, Sites 21/52, 21/55, Pl. 11. 9; Horváth (1996) 72.
164 MRT 1, 139, Site 40/15; Patek (1968); Kőszegi (1988) 178; Horváth (1996) 73.
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this period, as can the graves from Balatongyörök-Bódiskereszt, Balatonszepezd, Gyenesdiás- 
Havasboldogasszony-kápolna, Káptalantóti-Bácsi-hegy, Nádaskúti-dülő, Lesencetomaj-Lesen- 
ceistvánd, Nemesgulács and Vonyarcvashegy-Fiszkút in the Szigliget Bay area.165

In addition to the Urnfield settlements occupied over a long time (Vörs-Papkert A, Vörs- 
Papkert C, Balatonmagyaród-Hídvégpuszta),166 several smaller settlements and stray finds in
dicating settlement sites are known from the Little Balaton region (Balatonmagyaród, Főnyed, 
Garabonc, Nagyrada, Sávoly, Zalavár)167 and from the westerly areas of the Balaton Uplands.168

The overwhelming majority of the Urnfield settlements and cemeteries mentioned above were 
occupied until the end of the culture’s earlier phase. The change is reflected by the abandonment 
of these settlements and burial grounds, as well as by the deposition of Kurd and Gyermely type 
bronze hoards (Balatonmagyaród-Zimány, Cserszegtomaj-Penteli, Zalavár-Repülötér; turn of 
RHa A1-A2).169 Considerably fewer settlements are known from the later Urnfield period (Ha 
A2: Balatonszentgyörgy, Cserszegtomaj—Gyöngyösi-csárda, Keszthely-Usztató, Vörs -Battyá- 
ni-disznólegelő, Zalahaláp; Fig. 2. 2).170

The disappearance of the former dense network of agrarian settlements is usually attrib
uted to various cultural impacts, migrations, and changes in subsistence patterns, leading to a 
population concentration on a few larger, fortified settlements.171 Climatic and environmental 
changes undoubtedly triggered and contributed to these changes. Dendrological data indicate 
a climatic crisis lasting for a few decades between 1159-1141 BC during the cooler sub-Boreal 
(1450/13 00-800/600 BC),172 which Falk Falkenstein correlated with the beginning of the Ha A1

165 Balatongyörök-Bódiskereszt, Balatonszepezd (MRT 1, 46, Site 9/6; Kőszegi (1988) 123-124), Gyenesdiás-Havas- 
boldogasszony-kápolna (MRT 1, 56, Site 13/5, Pl. 12. 5; Patek {1968); Kőszegi (1988) 142), Káptalantóti-Bácsi-hegy, 
Nádaskúti-dülő (MRT 1, 73, Site 20/2-3), Lesencetomaj-Lesenceistvánd határa (MRT 1, 113, Site 28/7), Nemes
gulács (MRT 1, 125, Site 33/7; Kőszegi (1988) 166), Vonyarcvashegy-Fiszkút (MRT 1, 172-173, Sites 55/2-3, 55/6, 
Pl. 11. 8, 15-16, 18; Patek (1968); Kőszegi (1988) 196).

166 Horváth (1989) 41, Abb. 10; idem (1996) 66, Fig. 32.
167 Balatonmagyaród-Kányavári-sziget, Balatonmagyaró-Brúner-sziget II, Balatonmagyaród-Komáromi-határárok, 

Balatonmagyaród-Zimány {Patek (1968) Taf. Ll. 11, 13; Kőszegi (1988) 124; Horváth (1996) 72), Főnyed-Gólyás- 
fa, Garabonc-Ófalu (Horváth (1996) 72), Nagyrada-Kossuth Street, Nagyrada-Pogányvár {Kőszegi (1988) 164; 
Horváth (1996) 73); Sármellék-Bekötő út, Sármellék-Égenföld, Sármellék-Agyagbánya, Sármellék-Zalavári-hát 
(MRT 1, 138-139, Site 40/5, 138, Sites 40/8, 40/12; Kőszegi (1988) 178; Horváth (1996) 73), Sávoly-Nyírfás-sziget, 
Sávoly—Pénzes-sziget {Horváth (1996) 73), Zalavár-Ökör-sziget (MRT 1, 189, Site 59/31; Kőszegi (1988) 198; Hor
váth (1996) 73).

168 Alsópáhok-Gizella-major (MRT 1, 24, Site 1/3; Horváth (1996) 72), Badacsonytomaj (MRT 1, 29, Site 2/8), Bala- 
tonederics (MRT 1, 35-36, Sites 5/1, 5/5; Kőszegi (1988) 122), Balatongyörök-Becehegyi-major (MRT 1, 38, Site 6/2; 
Kőszegi (1988) 123), Balatonrendes-Ábrahámhegy (MRT 1, 43, Site 8/2, 6; Kőszegi (1988) 124), Cserszegtomaj- 
Alsódobogó {Patek (1968); Kőszegi (1988) 131), Gyulakeszi-Csobánc-hegy (MRT 1, 58, Site 14/2-3), Hegymagas— 
Szentgyörgy-hegy (MRT 1, 63, Site 16/3-4), Káptalantóti-Bácsi-hegy, Nádaskúti-dülő (MRT 1, 73, Site 20/2-3), 
Keszthely-Apátdomb, Keszthely-Dobogó, Keszthely-Fenékpuszta, Keszthely-Gáti-domb, Keszthely-Halászcsárda 
(MRT 1, 76, Site 21/2, 5-6, Pl. 11.4-5, 10; ibidem 78, Site 21/12, Pl. 13.9\ ibidem 88, Site 21/34; ibidem 89, Site 21/41; 
ibidem 92, Site 21/49, PI. 11. 1, 7, PI. 12. 4, PI. 13. 2, 13-14, PI. 14. 3, 8; Patek (1968); Kőszegi (1988) 150; Horváth 
(1996) 72), Lesencefalu—Ökörvölgy (MRT 1, 108, Site 26/2; Kőszegi (1988) 156), Rezi-Erdészháztól Ny-ra (MRT 1, 
132, Site 37/9), Salföld-Ábrahámhegy {Kőszegi (1988) 178).

169 Patek (1968) Taf. LI. 11, 13; MRT 1, Sites 10/4, 59/37; Mozsolics, A.: Bronzefunde aus Ungarn. Depotfundhori
zonte von Aranyos, Kurd und Gyermely. Budapest 1985, Taf. 280; Kőszegi (1988) 61-63; Horváth (1989) 42; idem 
(1996) 66, 72-73; Kemenczei, T: Angaben zur Frage der endbronzezeitlichen Hortfunden im Donau-Theissgebiet. 
CommArchHung 1996, 53-92, Abb. 37.

170 MRT 1, 174-175, Site 56/1-2; Kőszegi (1988) 131, 150, 197; Horváth (1989) 43-44; idem (1996) 66, 72-73.
171 E.g. at Várvölgy-Kis-Láz-hegy, one of the largest fortified hillforts in Hungary, covering an area of 140 hectares. 

MRT 1, 165-166, Site 51/1; Nováki, Gy.: Várvölgy-Kis-Láz-hegy későbronzkori földvára [Die spätbronzezeitliche 
Burgwall von Várvölgy-Kis-Láz-Berg]. Zalai Múzeum 3 (1991) 155-162; Kőszegi (1988) 66-69; Horváth (1994a) 102.

172 Gyulai, F.: Archeobotanika. A kultúrnövények története a Kárpát-medencében a régészeti növénytani vizsgálatok 
alapján [Archaeobotany. The history of plant cultivation in the Carpathian Basin in the light of palaeobotanical re
search], Budapest 2001, 107-108.
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phase of the Central European relative chronology and which he regarded as playing a vital role 
in the spread of the Urnfield culture.173 Gábor V. Szabó too cited this climatic deterioration as 
a possible explanation for why the Gáva culture of eastern Hungary colonised several formerly 
unexploited areas at the beginning of the Ha A2 period.174 This climatic fluctuation can perhaps 
be correlated with the evidence from the radiocarbon dated peat samples from the Tapolca Basin 
and Nagy-Berek on the southern shore of Lake Balaton, which indicate that the peat layers lying 
above 107.5 m a.s.l., accumulating to 114-115 m in some spots, were formed at the close of the 
Bronze Age (and partly during the Middle Ages). It would appear that the extent of Lake Balaton 
grew considerably during Late Bronze Age/Iron Age transition (Fig. 2. 2): the lake’s high water 
level is confirmed by the sediment record from Ordacsehi-Kis-töltés, extracted during the inves
tigations preceding the construction of the M7 motorway.175

Celtic and Roman Age settlement patterns 
in the Balaton Uplands

Friderika Horváth and Sylvia K. Palägyi

This brief study focuses on the broader area of the three palaeoenvironmental sampling loca
tions, lying along a short section of Lake Balaton’s northern shoreline. The three sampling loca
tions can be found in the zone, where the Keszthely plateau and the Badacsony-Gulácsi group 
meet Keszthely Bay.176

The Várhegy, Mt. Avas and Mt. Antal rise above the Tapolca Basin at Szigliget; Balatonede- 
rics lies by the south-eastern foothills of the Keszthely Mountains, while Badacsonytördemic at 
the western foothills o f the Bakony Mountains. A few hundred meters wide gravel terrace cre
ated by the watercourses flowing down from the mountain slopes surrounds the piedmont. The 
floor of the Tapolca Basin is covered with meadow alluvium, meadow bog and bog soils, which 
are chiefly used as pastureland, and are cultivated to a lesser extent. The same holds true for the 
plateau and the foothills of Mt. Badacsony. The basalt hills, however, may have played a promi
nent role in viticulture during this period.

The shoreline of the one-time bay of Lake Balaton, which has been infilled by now, is inter
rupted by the mouths of five small streams flowing down from the Bakony Mountains: the Lesence 
Stream, the Világos Stream, the Kétöles Stream, the Tapolca Stream and the Eger Stream.177

The natural environment obviously influenced the area’s agricultural potential and the extent 
to which it was settled by human population groups.

The palaeobotanical record does not contain any information about the Celtic and the Roman 
Age in this area; it is to be hoped that future palaeoenvironmental corings will yield data for 
palaeoeconomic studies. The following overview of the area’s settlement history is based on the

173 Falkenstein, F.: Eine Katastrophen-Theorie zum Beginn der Urnenfelderkultur. In: Xpóvcx;. Beiträge zur prähis
torischen Archäologie zwischen Nord- und Südosteuropa. Festschrift für B. Hänsel. Hrsg, von C. Becker, M. L. 
Dunkelmann, C. Metzner-Nebelsilck, H. Peter-Röcher, M. Roeder und B. Terzan. Internationale Achäologie. Studia 
Honoria, Band 1. Espelkamp 1997, 551, 161.

174 V. Szabó, G.: Ház, település és településszerkezet a késő bronzkori (BD, HA, HB periódus) Tisza-vidéken [Houses, 
Settlements and Settlement Structures in the Tisza Region of the Late Bronze Age]. In: MflMOS II. Őskoros Kutatók 
II. Összejövetelének konferenciakötete. Ed. by E. Gy. Nagy, J. Dani and Zs. Hajdú. Debrecen 2004, 151.

175 Sümegi et al. (2004) 410-412, Fig. 20.
176 We followed the regional classification used by Marosi-Somogyi (1990).
177 Ibidem 504-505.
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known archaeological sites published in the MRT 1 volume.178 Only a few of the sites registered 
during the field surveys were excavated and thus the reconstruction of the historical dynamics of 
human settlement during this period is rather tentative.

In his overview of the prehistoric findings of the topographic survey, István Torma noted 
that the number of Early Iron Age Hallstatt C-D sites was rather low compared to the sites of 
earlier and later periods.179 A plausible explanation for this phenomenon is still lacking. The same 
observation was made as regards the initial phase of the late Celtic period. Éva Petres suggested 
that the sparse scatter of sites perhaps is perhaps an indication that the region was settled by small 
groups.180 There is no archaeological evidence as yet that the area of the three sampling locations 
had been settled during the Early Iron Age, although their broader area is known to have been 
occupied during this period.181

The four inhumation burials uncovered on the south-eastern slopes of Szigliget-Várhegy in 
1894 can perhaps be associated with an early wave of the Celtic migration.182

The burials grounds containing inhumation burials excavated at Badacsonytördemic and 
Balatonederics can be dated to the LT C period, corresponding to the spread of Celtic presence 
in Transdanubia (cp. Table 1).

A masterpiece of Celtic art found at Badacsonylábdi must certainly be mentioned here. 
A stone sculpture portraying a double head was found on the southern slope of Mt. Badacsony; 
this type of portrayal can be associated with a deity playing an important role in the Celts’ funer
ary cult. Miklós Szabó dated this find to the turn of the LT C-D periods and suggested that it 
reflected the one-time presence of a nearby Celtic sanctuary in the Balaton region.183

A glance at the distribution of Celtic sites reflects the role of Lake Balaton: the finds all came 
to light in a zone close to the shoreline.184 The settlements which can be associated with these 
cemeteries have not been identified yet.

Settlements directly preceding the Roman occupation and perhaps surviving into the Roman 
Age are not known from this area. Szabó has suggested that in the area west of Mt. Badacsony, 
the local population survived into the Roman Age,185 as shown by the finds from the Cserszeg- 
tomaj burial ground, which included articles which could be associated with the Illyrians of 
the Ha B period, Celtic artefacts of the LT B period, and Roman wares found together with 
LT D finds.186

The Roman Age sites (settlements, cemeteries and stray finds) most often lie in the piedmont 
(Keszthely Mountains, volcanic mountains), along larger watercourses (Eger Stream, Tapolca 
Stream) and near springs. No sites are known from the area enclosed by Lesenceistvánd, Tapolca,

178 MRT 1: Badacsonytördemic (the sites under No. 3), Balatonederics (the sites under No. 5), Szigliget (the sites under 
No. 46).

179 Torma, I.: A Veszprém megyei régészeti topográfiai kutatások őskori vonatkozású eredményeiről [Über vorgeschicht
liche Ergebnisse der archäologischen Topographie auf dem Gebiet des Komitats Veszprém], VMMK 8 (1969) 75.

180 Petres (1971) 128.
181 Cserszegtomaj: MRT 1, Site 10/4; Keszthely: ibidem Site 21/10, 49; Hegymagas: ibidem Site 16/5; Vállus: ibidem Site 

50/1.
182 Horváth (1987) 126.
183 Ibidem 134; Szabó (1963) 69-73; idem: A Celtic Double Head from Badacsony-Lábdi. Acta Antiqua XVII (1965) 

233-250; idem: A keleti kelták. A késő vaskor a Kárpát-medencében [The eastern Celts. The Late Iron Age in the 
Carpathian Basin], Budapest 2005, 168-170.

184 Balatonederics: MRT 1, Site 5/1, 6; Szigliget: ibidem Site 46/7; Badacsonytördemic: ibidem Site 3/5; Tapolca: ibidem 
Site 49. A similar pattern was observed in the region of Lake Velence, which was ringed by sites forming an arc. 
Cp. Petres (1971) 129.

185 Szabó (1963) 73.
186 MRT 1, Site 10/4; Szántó, I.: A  cserszegtomaji kora-vaskori és kora-császárkori urnatemető (Veszprém m.) [Ein 

Urnenfriedhof in Cserszegtomaj, Komitat Veszprém, aus den frühen Eisenzeit und aus den Anfängen der Kaiserzeit]. 
ArchÉrt 80 (1953) 53-62.
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Site Type Age Literature

Badacsonytördemic-Ujhegy Cemetery 4th century AD MRT 1, Site 3/1 
(with further literature)

Badacsonytördemic—Koldustelki-dülő Settlement 2nd-3rd century AD MRT 1, Site 3/3
Badacsonytördemic—J. Pados’ plot 
(slope of the vine mountain) Stray find 2nd-3rd century AD MRT 1, Site 3/4

Badacsonytördemic—Badacsonylábdi Cemetery late Celtic (LT C) MRT 1, Site 3/4

Badacsonytördemic Cemetery 2nd-3rd century
MRT 1, Site 3/5 

(with further literature); 
Horváth (1987) 65-66, No. 2

Badacsonytördemic—Badacsonylábdi Stray find late Celtic (LT C-D); 
4th century AD

MRT 1, 32; Horváth (1987) 134; 
CSIR U VIII, No. 52

Szigliget-Cifra-major Cemetery lst-4th century AD MRT 1, Site 46/2 
(with further literature)

Szigliget-Réhely Settlement/villa 2nd-3rd century AD MRT 1, Site 46/4 
(with further literature)

Szigliget-Antalhegy 1 Cemetery lst-4th century AD MRT 1, Site 46/5 
(with further literature)

Szigliget-Várhegy, southern foot Cemetery late Celtic MRT 1, Site 46/7; 
Horváth (1987) 126, No. 22

Szigliget-Antalhegy 2 Cemetery lst-4th century AD MRT 1, Site 46/9 
(with further literature)

Szigliget-Antalhegy 3 (Patacs-major) Cemetery 4th century AD MRT 1, Site 46/12 
(with further literature)

Szigliget-Rózsahegy Cemetery 4th century AD MRT 1, Site 46/11
Szigliget-Community cemetery Cemetery 1 st 4th century AD László (1982), No. 97

Balatonederics-Fekete-kastély Stray find; 
settlement

late Celtic; 
2nd-3rd century MRT 1, Site 5/1

Balatonederics-Roman Catholic 
church Settlement/villa 2nd-3rd century AD MRT 1, Site 5/4

Balatonederics (carbon disulphide 
factory)-Szigliget junction Cemetery Celtic (LTC) MRT 1, Site 5/6, 

Horváth (1987) 66-68, No. 3
Balatonederics Roman road 1st—4th century AD MRT 1, 36

Table 1. Celtic and Roman Age sites in the Balaton Uplands

Raposka, Hegymagas, Szigliget and Balatonederics, criss-crossed by smaller streams and ditches. 
Even though Lake Balaton’s water level was lower during the Roman Age,187 it is possible that this 
area was waterlogged or was perhaps one of the lake’s bays. Roman Age finds were recovered from 
the lake at Balatonalmádi-Budatava,188 189 suggesting that submerged Roman period buildings and 
finds can perhaps be expected in the Szigliget, Badacsony and Ábrahámhegy area, a possibility im
plied also by the fact that the known Roman settlements at Szigliget, Badacsony-Badacsonytomaj 
and Ábrahámhegy do not lie particularly far from the current shoreline (Table l).m

187 K. Palágyi, S.: A honfoglalás előtti korok régészeti kutatásainak eredménye Balatonalmádi és Vörösberény térségében 
[Archaeological research of the pre-Conquest periods in the Balatonalmádi and Vörösberény area]. In: Balatonalmádi 
és Vörösberény története. Ed. by L. Kredics and A. Lichtneckert. Balatonalmádi 1995, 101-102.

188 MRT 2, Site 4/8.
189 Szigliget: MRT 1, Sites 46/4, 10; Badacsony-Badacsonytomaj: ibidem Site 2/3; Ábrahámhegy: ibidem Sites 8/5-6, 

10.
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The classification of the Roman settlements from this period is rather difficult. None of the 
known Roman Age settlements have been excavated systematically with the aim of clarifying 
the nature of the remains. The sites with wall remains can probably be interpreted as villas 
(villa rustica). These include Badacsonytomaj,190 Szigliget, the wall remains under the medieval 
church at Avas,191 Kékkút-Maktyáni-dülő,192 and the submerged buildings in the lake between 
Hegyesd and Monostorapáti.193 Bálint Kuzsinszky described wall remains at Balatonederics.194 
The Badacsonytomaj council commissioned a series of georadar surveys at Badacsonytomaj- 
Rétdomb195 in 2004 to determine the precise extent the archaeological site, on the basis of which 
Miklós Á. Pattantyús identified three buildings of roughly the same size.196

The ratio of Roman Age settlements and cemeteries is roughly the same. Most graves were 
late Roman inhumation burials in which the deceased were laid to rest in an extended posi
tion. Most of the known burials were solitary graves, for none of the cemeteries has been prop
erly excavated. A cemetery with cremation and inhumation graves has been reported from 
Lesencetomaj197 on the the territory of the burial ground of the Keszthely culture198 and from 
Ábrahámhegy;199 the burials from Szigliget,200 Badacsony,201 Nemesgulács,202 Kisapáti,203 Tapol
ca,204 Díszei205 and Kékkút206 indicate the presence of cemeteries with inhumation graves. Most 
of the late Roman burials were brick graves, although graves lined and covered with stone slabs 
are also known from this area, as are sarcophagi. The cornerstone bearing a depiction of Diana207 
and the lion statue208 from the Badacsonytördemic cemetery came from a 2nd-3rd century grave
yard. The architrave used for covering a late Roman grave at neighbouring Nemesgulács had 
originally been part of an elaborately decorated grave aedicula.209

The settlement pattern in the Szigliget area is most interesting: the mountains rising above 
the gravel terrace of Tapolca Bay and the dry valleys between the mountains in the broader area 
of the villa rustica lying at the mouth of Eger Stream, Mt. Antal and the foothills of Mt. Avas are 
ringed by cemeteries. Three disturbed cemeteries with inhumation burials have been reported 
from the foot of Mt. Antal, one from Szigliget-Várhegy and another one from the foot of Mt. 
Avas (cp. Table 1).

190 MRT 1, Sites 2/3, 10.
191 Ibidem Site 46/4.
192 Ibidem Site 22/3, and the identified sections of buildings 3-4.
193 Sylvia Palágyi’s personal observation.
194 Kuzsinszky, B.: A Balaton környékének archaeologiája [The archaeology of the Balaton region], Budapest 1920, 118; 

Károly Sági’s report in the Archives of the Balaton Museum, inv. no. 61.93.5; Aladár Radnóti’s 1938 report in the 
Archives of the Historical Museum of the Hungarian National Museum, inv. no, 111.B.III.

195 MRT 1, Site 2/10.
196 Archives of the Laczkó Dezső Museum (Veszprém), inv. no. 19 292-2004.
197 MRT 1, Sites 28/3, 28/6.
198 Ágota Perémi’s kind personal communication.
199 MRT 1, Site 8/1-2.
200 Ibidem Sites 46/2, 5, 9, 11, 12.
201 Ibidem Sites 2/7, 3/1.
202 Ibidem Site 33/6, and rescue excavation conducted by Sylvia Palágyi and Ágota Perémi in 1987; Chr. Értei in: CSIR 

U VIII, No. 134.
203 MRT 1, Site 23/4.
204 Ibidem Site 49/7.
205 Ibidem Site 11/9.
206 Ibidem Site 22/1.
207 Bilkei, I: A keszthelyi Balaton Múzeum római kőtára [Die römische Steinsammlung im Balaton-Museum Keszt

hely]. Zalai Múzeum 2 (1990) 117-146, Nos 26, 29; Chr. Értei in: CSIR U Vili, No. 140.
208 S. Palágyi in: CSIR U VIII, No. 60.
209 Chr. Értei in: CSIR U VIII, No. 134.
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Viktor Récsey suggested that the bronze statuette found on the vine mountain at Bada- 
csonytördemic portrays Fortuna or Abundantia;210 Vilmos Wessetzky had initially argued that it 
reflected the spread of Egyptian cults in inner Pannónia.211 The goddess wears a modius on her 
head and holds a cornucopia in her hand, which could equally well have been the attribute of 
Isis-Fortuna and Abundantia.

The Roman roads leading through this region undoubtedly played a major role in the emer
gence of the settlement network on Lake Balaton’s northern shore. The Poetovio-Aquincum road 
is generally located to the southern shore, although it has been suggested that there may have 
been a road along the northern shoreline too.

The appearance of the representatives of the Aquileain trading houses and the findspots of 
northern Italian sigillata wares outline a diagonal road between the Amber Road and Aquin
cum along the northern shoreline,212 which in András Mócsy’s opinion joined the Savaria- 
Aquincum road somewhere in the Veszprém area.213 The reconstruction of one section of this 
assumed road up to Lake Balaton was based on the tombstone of the Canii214 and on the silver 
hoard from Zalahosszúfalu;215 another section was reconstructed between Öskü and Várpa
lota.216

The fault line between the southern Bakony Mountains and the Balaton Uplands was an obvi
ous choice for the line of a road running parallel to Lake Balaton both in the Roman Age217 and in 
the Middle Ages218 (the modern road between Veszprém and Tapolca more or less coincides with 
this line). The scatter of archaeological finds along the fault line separating the southern Bakony 
Mountains and the Balaton Uplands is fairly dense, allowing the reconstruction of a road along the 
Veszprém-Nagyvázsony-Tapolca line and along the shoreline. The two assumed roads, however, 
were not equally significant. The northern one, the so-called diagonal road, played an important 
role in the early Roman period, for it linked the southern towns with Aquincum and Italy. The 
road running along the shoreline and the smaller roads branching from it probably carried local 
traffic only. Long-distance trade was conducted along the major diagonal road, which followed 
the shoreline of Lake Balaton, but did not necessarily run directly by the shore (i.e. between the 
Balaton Uplands and the Bakony Mountains, and the southern shore). Since a continuity of some 
sort may be assumed in view of the region’s topography, it seems likely that the Roman main road 
-  which played a prominent role in the first two centuries of the Roman occupation-probably led 
through the valley between Veszprém and Tapolca. The road by the shore and the smaller roads 
branching off from it passed by Tótvázsony and the Roman settlements at Baláca.219

210 Récsey, V: Néhány antik bronz-szobrocska a Nemzeti Múzeumban [Antique bronze statuettes in the Hungarian Na
tional Museum], ArchÉrt (1894) 106-110.

211 Wessetzky, V: Die ägyptischen Kulte zur Römerzeit in Ungarn. Leiden 1961, 56.
212 Bilkei (1981) 8-10; Gabler, D. -  K. Palágyi, S.: A balácai terra sigillaták 1 [Terra Sigillaten aus Baláca 1], Balácai 

Közlemények 1 (1989) 110, Fig. 1.
213 Mócsy, A. -  Szilágyi, M.: Úthálózat [The road network]. In: Pannónia régészeti kézikönyve. Ed. by A. Mócsy and 

I  Fitz. Budapest 1990. 121.
214 Mócsy, A.: Római sírkő Magyarszerdahelyről [Une pierre tombale romaine de Magyarszerdahely], FolArch 9 (1957) 

86- 88.

215 Radnóti A.: A zalahosszúfalusi ezüstlelet [Der Silberfund von Zalahosszúfalu], FolArch 3-4 (1941) 103.
216 Székely, D.: Osones (Római útkutatás Veszprém megyében) [Osones. Research of Roman roads in County Veszprém], 

Antik Tanulmányok X: 1-2 (1963) 50-55.
217 Palágyi, S.: Római kor [The Roman Age]. In: Balatonfüred és Balatonarács története. Ed. by A. Lichtneckert. 

A Veszprém Megyei Levéltár kiadványai 14. Veszprém 1999, 114.
218 Based on the information on roads contained in medieval charters, Lajos Glaser suggested that the road between 

Fehérvár and Ptuj led through Veszprém and that another road running directly along the shore of Lake Balaton 
branched off from it. Glaser, L.: Dunántúl középkori úthálózata [The medieval road network of Transdanubia]. Szá
zadok (1929) 141-144.

219 Palágyi (1994) 8-10.
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The assumed road sections by Tapolca, Díszei and Nemesvámos can perhaps be tentatively 
identified with the diagonal road; however, similarly to the uncertainties of the road section at 
Balatonederics, no archaeological investigation of the road has yet been conducted, and its exist
ence is based on descriptions in various studies.220

The identity of the native population living in the Balaton Uplands during the Roman Age is 
not known; what we do know is that the region was densely settled from the early Roman Age 
on. The inscriptions from the area of the palaeoenvironmental sampling locations reflect the 
presence of the libertii (libertus) of Italian trading families; the settlement of veterans from the 
western provinces of the empire can also be traced quite accurately.221

The altars dedicated to Jupiter are an indication of larger settlements with a Romanised elite: 
two such altars are known from Lesencetomaj,222 two from Káptalantóti,223 one from Kékkút224 
and another one from Kövágóörs.225 On the testimony of the inscription on one of the Jupiter 
altars from Lesencetomaj, discharged legionary veterans had settled in the Balaton Uplands (a 
soldier of the Légió I adiutrix).226

This region was part of the Mogetiana municipium founded by the Emperor Hadrian. This 
is confirmed by a 2nd century tombstone from Kékkút, whose inscription commemorates the 
scriba of Mogetiana.227

The abundant epigraphic material allows the reconstruction of extensive latifundia and gen
erous parcels of land granted to discharged veterans from the 1st century AD,228 which would 
explain why there are fewer settlements of the native population in this region than along the 
lake’s southern shore.

From his analysis of the (not always reliable) data contained in the relevant MRT volumes, 
Dénes Gabler concluded that in contrast to the north-eastern area, which was distributed among 
various villa economies, only a few villas can be found in the Keszthely Bay area.229 Several ex
planations can be cited for this striking difference. In addition to the overall lack of systematic re
search and the uncertainties of determining the nature of a site from surface finds, the reason for 
this divergence can equally well be sought in historical factors, the survival and presence of the 
native population, as well as in the differences between agricultural and economic practices.

Gabler suggested that the smaller settlements, including the ones in the area discussed above, 
may have been part of a single larger estate.230

220 Nemesvámos: MRT 2, Site 34/5, and Palágyi (1994) 8-9; Tapolca: MRT 1, Site 49/5-6; ibidem Site 11/2; Balatonede
rics: ibidem 36.

221 Mócsy, A.: Die Bevölkerung Pannoniens bis zu den Markomannekriegen. Budapest 1959, 40; Bilkei (1981) 9-10.
222 S. Palágyi in: CSIR U VIII, Nos 70-71.
223 Ibidem Nos 72-73.
224 Ibidem No. 74.
225 Ibidem No. 76.
226 Ibidem ~Ho. 1\.
227 Ibidem Nos 104 and 59.
228 Gabler, D.: A Balatontól északra lévő terület római kori településtörténetének néhány kérdése [Einige Fragen über die 

Geschichte der römischen Siedlungen auf dem Territorium nördlich vom Balaton], VMMK 19-20 (1993-1994) 149.
229 Ibidéin 150.
230 Ibidem 151.
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Roman Age settlement history in the Little Balaton region
Ferenc Redő

The natural framework for an outline of the Roman Age history of County Zala, with special 
emphasis on the palaeoenvironmental sampling locations, is provided by the history of the ter
ritórium of Salla,231 the administrative unit into which the Zala Valley was incorporated when the 
province of Pannónia was established. The first problem in this respect is that only the northern 
boundary of this territórium can be determined with any accuracy. The boundary was the River 
Rába, beyond which lay the territórium of Savaria. In the south, towards Halicarum, the bound
ary was probably marked by the River Lendva or Mura. Towards the east lay Mogetiana232 (north 
of Lake Balaton) and Volgum233 (south of the lake), two towns, each with a territórium of its own. 
The exact location of these towns is still subject to debate. If their exact location were known, 
they could act as a useful reference for the archaeology of the Zalavár ridge, the one-time Hévíz 
Bay and the Hahót Basin.

The Keszthely district of the region has been intensively surveyed.234 One of the major ar
chaeological sites recently investigated near the sampling locations is the Roman villa at Hévíz- 
Egregy, whose excavation was conducted by Róbert Müller.235 This excavation was preceded by 
extensive fieldwork. The MRT I volume contains a wealth of data on several smaller Roman set
tlements along the eastern shore of the one-time Hévíz Bay (Dobogó-domb, Gáti-domb, Fenék
puszta). Other key sites include the Roman villa at Alsórajk in the Hahót Basin and the villa at 
Zalabaksa in the Kerka Valley, whose investigation has just begun.236

What must be borne in mind during the reconstruction of the settlement network and the 
interpretation of population movements in this region is that the water level of the lakes and 
watercourses in the region was higher in antiquity and that a much larger area was covered with 
open water, which has since been drained.

The Roman Age history of Transdanubia’s westerly part was largely determined by the fact 
that this region lies closest to Italy. The Roman conquest of Pannónia began in this region and 
Roman rule probably survived longest here (although this general observation is not necessarily 
valid for a smaller area). The most important events in the Roman history of Transdanubia are the 
province’s occupation, the organisation of Roman administration and the population movements 
of the late Roman period.

The sequence of events leading to the Roman occupation of Pannónia, occurring in three 
phases, is fairly well known. The Romans first conquered the territories south of the River Drava, 
from where they proceeded to occupy the areas flanking the Amber Road; the last phase saw the 
gradual eastward extension of Roman rule over the entire territory of Transdanubia. These three 
phases can be clearly distinguished from each other.

The first occurred under the rule of Octavian Augustus and can be regarded as a conquering 
campaign in the classical sense, whose purpose was to ensure Roman seafaring on the Adriatic

231 Redő, F.: Municipium Aelium Salla. In: The Autonomous Towns of Noricum and Pannónia. Pannónia I. Ed. by 
M. Sasel Kos and P. Scherrer. Situla 41. Ljubjana 2003, 191-213.

232 Kovács, R: Mogetiana and its territórium. In: Pannonica provincialia et archaeologia. Studia sollemnia auctorum 
Hungarorum Eugenio Fitz octogenario dedicata. Ed. by Á. Szabó and E. Tóth. Budapest 2003, 277-298.

233 Tóth, E.: Zur Urbanisierung Pannoniens. Municipium Volgum. FolArch 37 (1986) 163-181.
234 MRT 1, 65-67, 76-96.
235 Müller, R.: Római kori épület Hévíz-Egregyen az Attila utcában [Römerzeitliches Gebäude in Hévíz-Egregy], 

Régészeti értékeink 10. Budapest 2004, 1-15.
236 Redő (2003); idem (2005).
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and the peaceful development of Aquileia. This could only be achieved by ensuring the stabil
ity of Illyricum and control over Siscia, a town lying on the River Sava. Octavian’s activity in 
these campaigns was much more intensive until he gained absolute power than after the Battle 
of Actium. From 16 BC, his commanders were forced to deal with successive revolts led by the 
Pannons (16-11 BC), until the borders of the empire were extended to the Danube section south 
of the River Drava. A new province, Illyricum was created in the wake of these conquests.

The situation nonetheless remained unstable and the Pannons seized every opportunity, 
whether in the new province or in the neighbouring areas, to stir up a new revolt. The conflict 
between the Marcomanns and Quads living north of the Danube was another potential source of 
danger because the Kingdom of Noricum (in Austria) was by then an ally of Rome. The creation 
of a military zone up to the Danube became a pressing priority.

The campaigns led by Tiberius and his son Drusus in the first decades of the 1st century AD 
served this purpose; these campaigns can be regarded as the second phase of the Roman occupa
tion. The creation of a military supply line leading to the Danube in effect meant control of the 
Amber Road, an ancient route running through the Alpine foreland used since the Bronze Age. At 
first, the route was part of Noricum.237 As an ally of the empire, the kingdom protected the military 
bases along the Amber Road. Aside from Emona, whose attribution is still controversial, there are 
no place names, which can be linked to the gens Iulia, although the name oppidum Iulium given 
to Scarbantia is an indication that this northern settlement along the Amber Road had perhaps 
enjoyed a higher status than being simply an area controlled by the Romans under Tiberius. It 
seems likely that the entire road leading to the settlement enjoyed a similar political status.

The Itinerarium Antonini mentions the following settlements along the road section north 
of the River Drava: Halicanum/Sveti Martin na Muri,238 Salla/Zalalövő, Savaria/Szombathely, 
Scarbantia/Sopron, and Carnuntum/Deutsch Altenburg. An auxiliary camp was established at 
Salla during the last years of the Emperor Augustus’ rule, but most certainly by the beginning of 
the Emperor Tiberius’ rule. The Emperor Claudius raised Savaria, lying along the road’s middle 
section, to the rank of colonia, and a legionary camp was built at Carnuntum. The military and 
administrative organisation of this zone effectively separated it from the Regnum Noricum (the 
Roman Empire did not invest in its allies to this extent) and by ca. 14 AD, the road had already 
become part of the province of Illyricum, or more precisely, of Illyricum Superius. The use of 
this adjective foreshadowed the creation of a new province since it was fairly obvious that the Ro
man expansion would not end at the eastern fringes of the zone through which the Amber Road 
ran, and that the borders of the empire would eventually be pushed to the well-defendable line of 
the Danube in the spirit of Augustus’ political testament.

This can be regarded as the third phase of the occupation, which was a gradual administra
tive organisation of the province and the appropriation of its land, rather than a series of military 
campaigns. The task was the creation of a Danubian limes and a chain of military bases, as well 
as the organisation of their supply lines and their hinterland.

The early fort at Fenékpuszta is very instructive in this respect. This military structure was 
identified by Róbert Müller and Ferenc Gyulai from a series of aerial photographs.239 Unfortu
nately, the finds collected on the territory of the fort were unsuitable for a closer dating, and there

237 Fitz, J.: Die Städte Pannoniens. In: The Autonomous Towns of Noricum and Pannónia. Pannónia I. Ed. by M. Sasel 
Kos and P. Scherrer. Situla 41. Ljubjana 2003, 48.

238 Kerman, B.: Halicanum-Lindolverschirichun ali Lendava? [Halicanum-Lindolverschirichun or Lendva?]. Studie
0 zgodovini Lendave (1991-1992 [1994]) 112-117.

239 Müller, R.: Megjegyzések Fenékpuszta történetéhez [Bemerkungen zur Geschichte von Fenékpuszta], Zalai Muzeum
1 (1987) 105-122.
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is little hope for an excavation owing to its location in a deep-lying area partly covered by reed- 
beds. The fort itself can only be dated on the basis of its ground plan and other features. What 
is obvious from the fort’s location on the Fenékpuszta peninsula between Lake Balaton and the 
Little Balaton is that its siting was motivated by its good defensibility, rather than its potential as 
a base for further expansion. The relatively small, probably briefly occupied fort can most likely 
be interpreted as an outpost in the Romanisation of the area east of the Amber Road. The struc
ture could hardly have been used for long because there was no need for it. The incorporation of 
Transdanubia into the Empire was an essentially peaceful process.

The military leadership in Pannónia backed the right man in the civil war following the fall of 
the Iulius-Claudius dynasty. They supported the Emperor Vespasian, who generously rewarded 
his supporters, although it was chiefly the towns south of the River Drava, which benefited most 
from the urban development encouraged by the emperor. In the north, the town of Scarbantia 
(first granted certain privileges under the Emperor Tiberius) was raised to the rank of munici- 
pium , indicating that even though the presence of the military can be demonstrated along the 
Danubian limes, the province of Pannónia was initially restricted to the Drava-Sava Interfluve 
and the area flanking the Amber Road in terms of imperial administration. The stratigraphic 
evidence from Zalalövő reveals that the presence of the military only ceased in the first years of 
the Emperor Domitian’s reign, meaning that the need for defending and controlling the road was 
deemed necessary up to that period. The fort was abandoned around 85 and the troops garrisoned 
in the fort were transferred to the limes or to troops participating in other military expeditions. 
The settlements along the Amber Road became inland Pannonian towns no longer on the em
pire’s borders, in which a peaceful urban development could begin.

The migration of civilians from Italy to the north to try their luck in the freshly conquered 
territories began at this time. The owner of the villa at Zalabaksa, a libertás by the name of 
P. Naevius Apollonius P. lib. founded his enterprise by the main road.240 A building period charac
terised by wooden structures, which could be dated by a much worn coin of Tiberius, has been 
identified under the stone building at Hévíz-Egregy. It is most unlikely that the house was built 
during the earlier 1st century; it seems more probable that the coin was still in use fifty years after 
it had been minted. The relics of western Pannonian stone carving suggest a rather wealthy clien
tele and workshops whose cultural ties point towards Poetovio/Ptuj and Flavia Solva Graz.241

The Emperor Trajan’s reign brought a number of important changes. The province grew to 
an unmanageable size after the creation of the Danubian limes, and was divided into two parts, 
Pannónia Inferior and Pannónia Superior, in 106. Even though the study area lies in what was 
Pannnonia Superior, the events and the development in Pannónia Inferior influenced its life. The 
role of Pannónia Superior (with its seat in Carnuntum) was the defence of the Danubian border’s 
northern section, while Pannónia Inferior was entrusted with ensuring the security of its eastern 
section. The new province’s administrative centre was established in Aquincum/Obuda. The 
importance of the new province is reflected by the fact that its first governor was Hadrian, the 
emperor’s most talented military leader and his designated successor. Contact between Aquin
cum and Italy was ensured by the extension of the Via Postumia, which led from Poetovio/Ptuj 
to the Danube along Lake Balaton’s southern shore.242

Hadrian’s ascension to the imperial throne brought an unprecedented urban development to 
both provinces. Salla too began to prosper: stone buildings were erected beside the roads paved

240 Redő (2003); idem (2005) 286-288.
241 Pochmarski, E.: Römische Grabstelen aus den Municipien Salla, Poetovio, Savaria und Flavia Solva -  ein Vergleich. 

In: Népek a Mura mentén 2. Ed. by K. H. Simon. Zalaegerszeg 1998, 41-59.
242 Póczy K.: A „Via Postumia” meghosszabbítása az Aquileia-Aquincum szakasszal [Die Verlängerung der „Via Pos

tumia“ mit der Aquileia-Aquincum Strecke]. BudRég 31 (1997) 289-294.
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with basalt, the town was provided with a sewer system and in 118, it was granted the rank of 
municipium, meaning that it became the administrative centre of an area roughly the size of a 
modern county. The villa at Zalabaksa was enlarged and a road was constructed; the first stone 
building phase of the villa at Hévíz-Egregy probably also falls into this period. The building was 
erected on a gentle slope facing the lake. Its size exceeded 1000 m2. This period can rightly be 
regarded as the first age of prosperity in this region.

Roads played a crucial role in the settlement network of the two re-organised provinces. The 
section of the Amber Road between Poetovio and Carnuntum, which had earlier played a key 
role in the province’s conquest, became of secondary importance because troop movements and 
commerce were conducted along the limes road and the south-west to north-east road linking Poe
tovio with Aquincum. The road between Savaria/Szombathely and Sopianae/Pécs too influenced 
contact between the settlements in the study area and other regions. This road played a vital role as 
the province’s Romanisation proceeded, and became truly important during the Tetrarchy, when it 
was a section of the road linking the new provincial seats (Sirmium, Augusta Treverorum).

The Poetovio-Aquincum road ran along the southern shore of Lake Balaton (whose extent 
was greater than it is today), and passed through Ságvár and Gorsium before reaching the Dan
ube at Aquincum. Its course in County Zala probably ran along the Letenye-Becsehely-Sormás— 
Nagykanizsa-Zalakomár line. It crossed the Savaria-Sopianae road passing through the north to 
south section of the Zala Valley somewhere in the Zalakomár area. Its course is outlined by the 
stone finds from Zalavár, Zalaapáti, Zalakoppány and Zalaszentgrót.243 The settlement of Valcum 
(Volgum) lay somewhere by the junction of the two roads. This settlement is usually identified 
with Fenékpuszta, although Endre Tóth’s studies suggest that this settlement should be sought in 
the south, somewhere along the Savaria-Sopianae road.244 In addition to the correct interpreta
tion of the distances recorded in the itineraria, this suggestion is also supported by the fact that 
it would have made more sense to establish a settlement along a road or at the junction of two 
major roads than on a peninsula surrounded by water on three sides. A location of the latter type 
is better suited to a defence strategy.

The settlements lying near the roads profited from their location. The first two thirds of the 
2nd century, the period of the so-called good emperors, brought economic growth and prosperity 
to Pannónia.

A location along a road was not always advantageous. In 169, the Marcomanns attacked the 
empire, and storming down the Amber Road, they plundered Aquileia. The main target of their 
incursion was the prosperous Italian trading town, and they did not venture into the province: 
while traces of their destruction have been documented on the settlements along the Amber Road 
(Zalabaksa, Zalalövő, Katafa,245 Savaria, etc.), the villa at Hévíz-Egregy was spared. It seems 
unlikely that the villa farms lying less than a day’s walking distance from the marching route of 
the Marcomannic troops remained wholly unaffected by the war. They undoubtedly suffered a 
setback; the owners perhaps fled their homes for some time and it is possible that their houses 
needed some minor renovations, but the villa economies did not collapse.

The Emperor Marcus Aurelius repelled the Marcomannic incursion and chased the Barbar
ians across the Danube. The invasion had a profound impact on imperial military policy. The 
Danubian limes was strengthened and the troops concentrated in the province soon turned into a 
major political force. Thirteen years after Marcus Aurelius’ death, the imperial purple robe was

243 Redo in: CSIR U VIII, 36.
244 Cp. note 233.
245 Cserményi, V. -  Tóth, E.: Eine Römische Strassenstation und die Strassenstrecke zwischen Salla und Arrabona. 

Savaria 13-14(1979-1980 [1980]) 171-201.
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donned by Septimius Severus, a Pannonian general. Similarly to his predecessors, he was gener
ous to his supporters, and the forty years long reign of his dynasty (193-235) can rightly be called 
the golden age of Pannónia. This prosperity, however, was rather imbalanced. The towns along 
the limes benefited most, while the settlements in the province’s inland areas profited less. Salla, 
which flourished at the turn of the 1st—2nd centuries AD, became impoverished; in contrast, the 
towns along the diagonal Poetovio-Aquincum road enjoyed a boom, similarly to the ones along 
the limes. The larger inner Pannonian villa economies did not suffer any losses since their prod
ucts reached the limes -  a decline can only be noted among the smaller ones and the ones offering 
various services. The new route of the Amber Road bypassed Zalabaksa, forcing this villa farm 
to use a several miles long access road for taking its products to potential markets.

A new stone construction phase can be noted in the villa at Hévíz-Egregy. A sanctuary dedi
cated to Mithras was erected inside the house. The cult of Mithras, an Iranian sun god, became 
widespread when the Roman Empire was shaken by crisis. Its spread roughly coincided with the 
spread of Christianity, with which it competed for followers for a long time. The evocation of a 
cave environment was part of the cult, and the sanctuaries dedicated to the deity imitated this 
with their narrow corridor-like entrance and the walls set on a podium. In addition to its impor
tance for religious history, the presence o f this sanctuary suggests a religious community larger 
than the villa's occupants, whose religious needs were fulfilled by the sanctuary.

The province’s relative prosperity under the Severan dynasty is remarkable at a time when the 
Roman Empire was rocked by a severe foreign and domestic crisis in the mid-3rd century. The 
Emperor Valerian was taken prisoner in battle and imprisoned. The population movements sparked 
off by the Goths and the Carpi posed a continuous threat. The Pannonian and Illyrian troops were 
placed under the joint command of the dux Illyrici, as a result of which the military commander 
bearing this title regularly contended for the imperial throne. In 260, the Roxolans invaded and 
plundered the province.

In contrast to the Marcomannic attack in 169, which in a certain sense spared the prov
ince for its purpose was the plunder of the wealthy northern Italian towns, the Roxolans and 
Sarmatians, two peoples of Iranian stock, launched their attack from the Great Hungarian Plain 
against Pannónia itself, which was rife for plunder owing to the prosperity under the Severan 
dynasty. Several dozen hoards reflect the time and the extent of the raids and, also, the wealth of 
the province's inhabitants.246

Even though the attack was repelled, this campaign was not as successful as the one led by 
Marcus Aurelius against the Marcomanns a century earlier since the Barbarian troops launched 
their raids against the province in several successive waves and, moreover, economic and mili
tary conditions in the empire were much worse. Marcus Aurelius’ imperial power had not been 
challenged, while Gallienus, Claudius Gothicus and Aurelianus were forced to conduct several 
campaigns against the Usurpators within the empire. The situation is perhaps best reflected by 
the fact that the Emperor Aurelian, a wise and able man, and a successful military commander, 
who recaptured Gallia and Asia Minor from the rival emperors in a series of brilliant campaigns 
and defeated the Goths and the Juthungi, nonetheless decided to evacuate the province of Dacia 
and to construct a new city wall around Rome.

Salla, the regional centre in the study area, became depopulated during this time. The ditches 
of the road leading through the settlement are filled with finds of the Severan period. The clean
ing and maintenance of the public utilities, still regularly performed during the prosperous period 
of the 2nd century, ceased by the late Severan period. There was little left to loot for the Roxolans,

246 B. Sey, K Néhány III. szd.-i éremlelet értékelése és ennek problémái [Die Bewertung einiger Münzfunde des 
III. Jahrhunderts und dessen Probleme]. Numizmatikai Közlöny 70-71 (1971-1972) 3-8.
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had they ventured this far. The destruction of the villa at Zalabaksa can be linked to the Roxolan 
invasion, even if not in the sense that the Barbarians torched the building, but rather by creating 
the conditions in which the disrupted Pannonian market was no longer able to sustain this villa 
farm. The building periods of the villa at Alsórajk resemble the ones of the villa at Hévíz-Egregy, 
the only difference being that the building itself did not perish. The period following the one with 
the Mithras sanctuary could theoretically be explained by the spread of Christianity, although it 
seems most unlikely that this villa was spared if the one farther to its west was not. Even though 
the walls of the villa at Egregy survived, the building’s south-western corner was reinforced with 
a buttress and the western facade changed completely. It would appear that these changes cannot 
be explained by the building’s slow decay, but rather by its temporary abandonment or neglect 
owing to the Roxolan incursion. The community maintaining the villa probably suffered greatly 
from the storms of the 260s and 270s, which shook the province, and may even have dispersed.

The empire’s crisis was solved by the Emperor Diocletian, who restored efficient government 
to the empire. The reforms of this clear-headed and able emperor brought stability to the empire 
and preserved the status quo for the next one hundred and fifty years. Without a detailed analysis 
of his reforms, suffice it here to mention that he remained in power for twenty-one years after 
putting an end to the military anarchy and finally abdicated of his own volition. His decrees 
and the style of his government foreshadowed the early medieval state in many respects. He 
discarded the by then untenable fiction that Rome was the centre of the empire. As a result of his 
administrative reforms, Pannónia was divided into four parts. The northern part of Pannónia Su
perior extending to the River Drava became a new province called Pannónia Prima with its seat 
in Savaria. The seats of the other three provinces (Sopianae, Sirmium, Siscia) too were selected 
from among the towns lying farther from the border.

One result of this administrative reorganisation as regards the study area was that the provincial 
seat now lay closer to the areas west of Lake Balaton. The focal points of the road network also 
shifted. Since the limes road no longer connected provincial seats, and the road itself had become 
unsafe, its importance waned. The primacy of the via Postumia linking the region with Italy too 
faded because Italy’s role within the Late Roman Empire had declined. In contrast, the Savaria-So- 
pianae road connecting the provincial seats assumed a much greater importance than before.

These changes explain the revival of life even in areas, which had become near-extinct in 
the later 3rd century. The rebuilding of Salla was a state funded project. The regeneration of the 
earlier regional centre was part of the administrative reform. The villa publica around which the 
new town was built, although on a smaller scale than in the 2nd century, was erected for fulfill
ing the function of the one-time municipal government. Its revival occurred at roughly the same 
time as the recovery of other Pannonian towns. The villa at Zalabaksa did not survive to see 
these changes; this building does not have a 4th century period. P. Naevius Apollonius’ descend
ants probably returned to Italy. The villa at Hévíz-Egregy was also rebuilt. Its main structural 
elements survived, but the Mithras sanctuary was not renewed and its sagging walls had to be 
buttressed. The pottery decorated with smoothed-in patterns and the coins finds are typical for 
the 4th century. This villa survived into the later 4th century, similarly to the villa publica at 
Salla, which was rebuilt and enlarged around 360, and provided with various amenities. Curi
ously enough, some of the buildings around the villa perished at this time, to the extent that even 
their walls were removed from the foundation trenches. It would appear that the material for the 
renovation of the villa publica was taken from unused buildings. Knowing that some emperors 
(e.g. Constantius II) spent many years in the province, it is possible that some public buildings 
were transformed in a manner to accommodate the emperor and his retinue.
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In 377, the Gothic, Hunnic, Alan groups led by Alatheus and Saphrax attacked the province 
and negotiated an admission into the empire.247 Even though it was obvious from the start that 
they would not honour their obligations, the Romans were no longer capable of successfully re
fusing their demands. The burial ground uncovered by Béla M. Szőke at Kilimán can be associ
ated with these groups.248 It is seems quite likely that similar population groups also appeared in 
the area of County Zala around the close of the 4th century. The latest coins found in 4th century 
buildings can be dated to 383-388. A genuine Roman could hardly have felt safe while foederati 
of this type roamed the province and peered over his fence. There were two options: either to 
fortify the towns and settlements by constructing walls and towers, or -  if this was not possible -  
to retreat to a town of fort, which had adequate defence works.

The Roman citizens living in this region could move to Italy, to Savaria or to the inland fort 
at Fenékpuszta. The function of these forts is still not entirely clear; what is certain is that they 
were public structures, whose size and defence works were suitable for accommodating at least a 
part of the provincial population, and especially the personnel of a villa publica.

The peoples of the Migration period passing though Pannónia found many abandoned buildings 
in the province. These buildings still stood, but there was precious little of value left in them. Buri
als have been found inside both the villa at Salla and the one at Hévíz-Egregy. These graves had 
probably been dug at a time when the building was no longer occupied, but had not collapsed yet.

Migration period settlement history of the Little Balaton region
Béla M iklós Szőke

The Roman Age settlement network in the Little Balaton region was essentially determined by 
the trade route traversing Transdanubia and connecting the Adriatic with the eastern European 
regions beyond the Carpathians, which had since ancient times linked the Carpathian Basin to 
the economy of Europe. Reaching the Little Balaton region, travellers arriving from the Adriatic 
through Poetovio/Ptuj could use the crossing places at Hídvég and Fenékpuszta for continuing 
their journey along the northern shore of Lake Balaton to Aquincum/Budapest, and thence to 
what is now the Ukraine. The area of the crossing places and the northern shore of the Little 
Balaton basin were more densely settled not only in the Roman Age -  and especially until the 
Marcomannic wars — but also in later periods. Owing to what would today be called the area’s 
excellent infrastructure, a fort was built at Keszthely-Fenékpuszta near the crossing-place; this 
fort is generally interpreted as the centre of an imperial estate, which also functioned as a re
gional centre.249 It is not mere chance that the fort became a primary target of the barbarian tribes 
invading Pannónia.

247 Mócsy, A.: Valentinianus és Theodosius kora [Age of Valentinianus and Theodosius]. In: Pannónia régészeti kézi
könyve. Ed. by A. Mócsy and J. Fitz. Budapest 1990. 49-50.

248 Szőke. B. M.: Das wölkerwanderungszeitliche Gräberfeld von Kilimán-Felső major. Antaeus 23 (1997) 49-51.
249 Mócsy, A.: Késői belső erődök [Late inner fortresses]. In: Pannónia régészeti kézikönyve. Ed. by A. Mócsy and 

J. Fitz. Budapest 1990. 236; Tóth, E.: Az alsóhetényi 4. századi erőd és temető kutatása 1981-1986. Eredmények 
és vitás kérdések [Vorbericht über die Ausgrabung der Festung und des Gräberfeldes von Alsóhetény 1981-1986 
-  Ergebnisse und umstrittene Frage]. ArchÉrt 114-115 (1987-1988) 33-36.
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Huns, Goths and Langobards

The Battle of Hadrianopolis in 378 opened a new chapter in the relationship between the Roman 
Empire and the Barbarian tribes besieging the empire’s borders. This was the first instance of a 
Barbarian people being granted a foederati status and the settlement of armed groups in the Bal
kánié and Danubian provinces. The dense network of towns and fortifications provided an adequate 
counter-balance and the Gothic onslaught was channelled further west.250 One wave of this popula
tion flow, the Gothic Ilun-Alan group led by Alatheus and Saphrax, which played a key role in 
the Battle of Hadrianopolis, repeatedly raided Pannónia from 379, advancing as far as the border 
of present-day Burgenland and Styria, eventually extorting from the Emperor Gratian a foedus 
permitting them to settle within the borders of the empire.251 In 402, the Visigoths led by Alarich 
settled in southern Pannónia, another group led by Athaulf, his brother-in-law, moved to western 
Pannónia. In 405, a mixed Barbarian group marched through Pannónia against Italy. Even though 
the Visigoths left for Italy in 408, the province was unable to restore the former order: in addition to 
the collapse of the military defence system, the civilian administration too broke down.252

One interesting and typical relic from this period is a pelta shaped bronze mount decorated 
with chip carving, found at Balatonmagyaród-Kányavári-sziget in 1982 during the area’s field 
survey (Fig. 3. I).253 The buckle was part of a belt set attached to a wide leather belt, which was 
the insignia of Germanic officers serving in the regular Roman army from Britain to the Danube 
delta (and especially in northern Gaul) in the late 4th and the early 5th century. It seems likely 
that this piece too had once adorned the belt of a foederati officer in Roman service and it is 
hardly surprising that matching pieces are known from an extensive area.254

Several burial grounds of the foederati peoples are known from the Little Balaton region. 
One came to light at Sármellék in 1986, during earth-moving operation for the construction of an

250 Várady, L.: Késő római hadügyek és társadalmi alapjaik. A római birodalom utolsó évszázada (376-476) [Late Ro
man military affairs and their social background. The final century of the Roman Empire, 376-476], Budapest 1961, 
40-41.

251 Wolfram, H.: Die Goten. Von den Anfängen bis zur Mitte des sechsten Jahrhunderts. München 1990, 134-139, 
251-257.

252 Mócsy, A.: Pannónia and Upper Moesia. A History of the Middle Danube Provinces of the Roman Empire. Lon
don-Boston 1974, 353-354; Alföldi, A.: A kereszténység nyomai Pannóniában a népvándorlás korában [Relics of 
Christianity in Pannónia during the Migration period]. In: Szent István Emlékkönyv I. Ed. by J. Serédy. Budapest 
1938, 162-163; Nagy, T: A pannoniai kereszténység története a római védőrendszer összeomlásáig [Die Geschichte 
des Christentums in Pannonien bis zu dem Zusammenbruch des römischen Grenzschutzes], DissPann II. 12. Buda
pest 1939, 68 ff.

253 A small rescue excavation was conducted in the area of the find spot, but no other artefacts were found, suggesting 
that the belt mount had been lost by its one-time owner.

254 E.g. Intercisa/Dunapentele {Behrens, G.: Spätrömische Kerbschnittschnallen. In: Schumacher-Festschrift. Zum 70. 
Geburtstag Karl Schumachers. Mainz 1930, 285-294, Abb. 8), Lorenzberg near Epfach (Pohl, G.: Die Kleinfunde 
der mittleren und späten Kaiserzeit. In: Der Lorenzberg bei Epfach. Die spätrömischen und frühmittelalterlichen 
Anlagen. Hrsg, von J. Werner. Münchner Beiträge zur Vor- und Frühgeschichte 8. München 1969, 182, Taf. 39. 2), 
Richborough, Kent, Shakenoak and Oxon (Böhme, H. W: Das Ende der Römerherrschaft in Britannien und die an
gelsächsische Besiedlung Englands im 5. Jahrhundert. JbRGZM 33 (1986) 472-476, Abb. 6. 6-8), Krefeld-Gellep 
and Samson, in Grave 32 of the Cuxhaven-Sahlenburg site and Grave III. A at Vermand (Böhme, H. W.: Germanische 
Grabfunde des 4. bis 5. Jahrhunderts zwischen Unterer Elbe und Loire. Münchner Beiträge zur Vor- und Frühge
schichte 19. München 1974, 83-85, 161-162, Abb. 54, Taf. 40. 1-10, Taf. 81. 5-13, Taf. 101. 9-11, Taf. 136. 4-11), 
and Grave 173/a of the Vroné site (Dép. Somme) (Gallien in der Spätantike. Von Kaiser Constantin zu Frankenkönig 
Childerich. Ausstellungskatalog des Römisch-Germanischen Zentralmuseums Mainz. Mainz 1980, 159. Cat. no. 
232). Similar bronze belt mounts are known from Arrabona/Győr, Brigetio/Szőny, Aquincum/Budapest and Inter- 
cisa/Dunaújváros: Salamon, A. -  Barkóczi, L.: Bestattungen von Csákvár aus dem Ende des 4. und Anfang des 5. 
Jahrhunderts. Alba Regia 11 (1971) 35-80; idem: Archäologische Angaben zur spätrömischen Periodisation Panno
niens (376-476). MittArchlnst 8-9 (1978-79) 75-84.
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embankment by the Little Balaton. About thirty graves had been destroyed by the time a rescue 
excavation could be conducted, in the course of which seven burials, some lined with bricks, 
were uncovered.255 Only one of the west-east oriented burials had any grave goods: a female 
burial in a brick grave contained a pair of slender, gilt bronze brooches with pentagonal footplate, 
but without a headplate,256 257 a silver wire ring and a necklace of amber and glass beads with lunate, 
fiddle and keylock shaped pendants (Fig. 3. 2).251

Two graves of a similar burial ground are known from Zalaszentgót-Szabadság Street lying in 
a bend of the River Zala, a little north of the Little Balaton region. The first, uncovered in 1970, was 
a west-east oriented brick lined grave containing the burial of a warrior, laid to rest with a Ger
manic spatha in a sheath decorated with silvered bronze mounts, a bronze inkwell inlaid with silver 
and copper, an onion headed bronze brooch, an iron ring and four coins of Constantine the Great 
and Crispus minted between 317-322. The other was also a brick lined grave, uncovered near the 
first one in 1973, from which a jug decorated with a smoothed-in lattice pattern, a hand-made bowl 
and an iron knife were recovered.258 The two graves can be dated to the late 4th-early 5th century 
on the basis of the weapon, the pottery and the brooch.259 The entire cemetery of a foederati group 
was excavated at Kilimán-Felső-major on the eastern fringes of the Hahót Basin in 1988.260

In 433, Pannónia Prima came under the direct overlordship of the Huns and the Germanic 
gentes allied with them. This is also borne out by the archaeological record, which includes finds 
such as a warrior’s iron sword decorated with an amber disc and the two gold buckles inlaid with 
red stones (either for fastening the sword belt or shoes) from Táska-Fehérvízi-major261 by the 
western section of Lake Balaton’s southern shore. Other finds include the grave goods from the 
burial of a high-ranking warrior uncovered at Lengyeltóti-Gyógyszertár:262 his belt was fastened 
with a silver gilt buckle, his sword was suspended from a sword belt fitted with a silver buckle 
and a silver strap end, his shoes were buckled with cloisonné gold buckles inlaid with glass and 
his horse was harnessed with a bit fitted with silver bars and harness straps decorated with small 
silver gilt hemispherical mounts. Beside his head lay a jug decorated with chevrons and a herring
bone pattern and a blue dotted glass beaker. The finds from another warrior’s grave buried with 
a bit with bronze bars, a silver belt and shoe buckles and four iron arrowheads came to light in 
1895 during stone quarrying at Keszthely-Gáti Hill;263 a boy’s burial yielding gold shoe buckles, 
a gold belt buckle and a tore of gold wire, as well as a two-handled jug with a red painted pattern 
was found at Keszthely-Téglagyár in 1954 during clay mining.264

255 Rescue excavation conducted by László Horváth and the present author.
256 The grave can be assigned to phase D( (370/380-410/420) on the testimony of the finds. Cp. Bierbrauer, V: Zur 

chronologischen, soziologischen und regionalen Gliederung des ostgermanischen Fundstoffs des 5. Jahrhunderts 
in Südeuropa. In: Die Völker an der mittleren und unteren Donau im fünften und sechsten Jahrhundert. Hrsg, von 
H. Wolfram und F. Daim. Wien 1980, 135; Tejral, J.: Zur Chronologie und Deutung der südöstlichen Kulturelemente 
der frühen Völkerwanderungszeit Mitteleuropas. Anzeiger des Germanischen Nationalmuseums. Nürnberg 1987, 11; 
idem: Zur Chronologie der frühen Völkerwanderungszeit im mittleren Donauraum. ArchA 72 (1988) 225-237.

257 Müller (\99S) 259-263; Germanen am Plattensee, 7 (R. Müller).
258 Müller (1976) 56-65.
259 Ibidem 54, identified the site with Maestrianae on the basis of the data contained in the Itinerarium Antoniana, which 

lay on the road leading from Savaria/Szombathely to Aquincum through Mogetiana/Tüskevár (?). Cp. Mócsy, A -  
Szilágyi, M.: Úthálózat [The road network]. In: Pannónia régészeti kézikönyve. Ed. by A. Mócsy and J. Fitz. Budapest 
1990, 122.

260 Szőke in this volume (pp. 220).
261 Bóna etal. (1993) 171.
262 Bakay, K.: Bestattungen eines vornehmen Kriegers vom 5. Jahrhundert in Lengyeltóti. ActaArchHung 30 (1978) 

149-172.
263 Daim, F. (ed.): Reitervölker aus dem Osten: Hunnen + Awaren. Halbturn 1996, 151.
264 Germanen, Hunnen und Awaren, 181.
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Fig. 3. 1. Pelta shaped bronze mount from Balatonmagyaród-Kányavári-sziget, 
2. finds from the foederatii cemetery o f Sármellék (after Müller 1998)

2

Following the crushing defeat near Mauriacum in Gaul in 451, the Huns’ Germanic allies 
revolted and defeated their former overlords in the battle near the River Nedao in 454. The rem
nants of the Huns retreated to the northern Pontic and the Emperor Avitus attempted to restore 
Roman rule in Pannónia (455). The massacre, whose traces have been found in the form of mass 
graves in the ovens and pits of a bakery containing as many as twenty to thirty bodies in the hor- 
reum of the Keszthely-Fenékpuszta fort and to its south, can probably be linked to this event.265

The power vacuum in the Carpathian Basin was filled by the Huns’ former allies, the Os
trogoths. Outwitting the other Germanic tribes of the Gepids and the Sciri, the Ostrogoths won 
the Emperor Markianos’ support and were granted the right to occupy the area between Sirmium 
and Vindomina (Vindobomum) north of the River Sava as foederati. This area roughly coin
cides with the one earlier controlled by Alatheus and Saphrax, and it had in part probably been 
occupied by the Goths under the Hun rule. According to the Gothic chronicler Jordanes, King 
Valamer settled in Pannónia Secunda between the Drava and the Sava rivers and established his 
seat at Bassiana, King Thiudimer occupied the region beside Lake Balaton (iuxta lacum Pel- 
soidis) and King Vidimer lived between the two. King Thiudimer’s seat is believed to have been 
the fort at Keszthely-Fenékpuszta.266 Burials containing skeletons with artificially deformed 
skulls, a practice adopted by the Goths from the Huns and the Alans, have been found among 
the graves of small family burial ground with thirty-one graves (twenty-one of which contained 
artificially deformed skulls) south of the fort, as well as in a grave by the eastern wall of the

265 Straub, P.: 5. századi tömegsírok Keszthely-Fenékpusztán (Massengräber aus dem 5. Jahrhundert in Keszthely- 
Fenékpuszta). MFMÉ-Studia Archaeologia 8 (2002) 177-200.

266 Germanen am Plattensee, 9 (P. Straub).
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fort;267 the burial of a child with artificially deformed skull was also brought to light in 1993 at 
Balatonmagyaród-Kápolnapuszta.268

The men and women buried in the small Fenékpuszta burial ground both wore double-sided 
bone combs. A west-east oriented girl’s burial (Grave 10) contained a pair of silver gilt brooches 
with a headplate decorated by three knobs and foot adorned with chip carving found lying on 
the pelvis, indicating that they had adorned a wide belt (cingulum), together with a double-sided 
bone comb and glass beads; a woman’s burial (Grave 5) yielded a pair of earrings with polyhedral 
pendant and a silver bracelet.269 A similar pair of brooches, dating from the last third of the 5th 
century, is known from Graves 19 and 20 of the Hács-Béndekpuszta cemetery and Grave 1 of 
the Letkés burial ground.270

The precursor to the second basilica, a single nave apsidal building with a porticus and a 
narthex built in the late 4th century, probably burned down in the mid-5th century, when the 
Fenékpuszta fort was captured. This building was rebuilt under the Ostrogoths, who erected a 
basilica with an apsidal chancel and transformed the single nave building into a three nave one 
with two rows of five pillars.271

Even though the Ostrogoths left the area in 473 and moved in part to Italy and in part to the 
southern Balkanic provinces, large groups remained in Pannónia, whose western and south
western regions came under the overlordship of Odoacer, king of the Sciri. From 485, the Goths 
living in the Balkans too migrated to Italy, ruled by King Theoderich the Great, who between 493 
and 526 created an alliance system incorporating faraway regions, including Pannónia. By this 
time, Pannonia’s population was made up chiefly of Marcomanns and Quads (Danubian Suebs), 
who had gradually migrated there from the regions north of the Danube.272

The cemetery uncovered at Hács-Béndekpuszta273 and a north-south oriented female burial 
uncovered in 1967 at Dabronc-Ötvöspuszta274 are typical for this period, misleadingly called 
the pre-Langobard period. The latter burial contained amber beads, a silver buckle and a pair of 
silver gilt brooches. Good parallels to the latter can be quoted from Weingarten and Hemmingen, 
two Alemannic sites.275 This type of brooch spread beyond the Alemannic settlement territory 
with the migrations following the defeat suffered from the Franks in 506, and it seems likely that 
its appearance in Pannónia can be linked to this event.276 The woman buried in the grave may 
have been an Alemann, who had fled to Pannónia, an Ostrogothic woman belonging to the peo
ple still lording over the greater part of Pannónia at the time, or a Suebian woman arriving with 
one of the groups from the north.

After defeating the Heruls and the Suebs, the Langobards first occupied northern Transdanu
bia (505-508) and then the areas lying south of Lake Balaton, as a result of King Wacho’s clever

267 Pap, I.: Data to problem of artical cranial deformation. Part I. AnnHistNat 75 (1983) 339-351; idem: Data to problem 
ofartical cranial deformation. Part II. AnnHistNat 76 (1984) 335-350.

268 Judit P. Barna’s rescue excavation.
269 Erdélyi, I.: Novyj mogilnik V. vv. Keszhely-Fenékpuszta. In: Drevnosti epochi velikogo pereselenija narodov V- 

VIII vv. Ed. by A. K. Ambroz and I. Erdélyi. Moskau 1982, 64-69; Germanen, Hunnen und Awaren, 197.
270 Papp, L . -  Salamon, A.: Gräber aus dem 5. Jh. in Letkés. MittArchlnst 8-9 (1978-79) 85-92; Kiss (1995).
271 Müller (1987) 113.
272 Castritius, H.: Barbari -  antiqui barbari. Zur Besiedlungsgeschichte Südostnorikums und Südpannoniens in der 

Spätantike (Ende des 4. bis Mitte des 6. Jahrhunderts n. Chr.). Frühmittelalterliche Studien 29 (1995) 72-85.
273 Kiss (1995).
274 Sági, K: Az ötvöspusztai V. századi sír [Das Grab von Ötvöspuszta aus dem 5. Jahrhundert]. VMMK 17 (1984) 

81-91.
275 Germanen am Plattensee, 13-14, Abb. 3 (P. Straub).
276 Martin, M.: Fibel und Fibeltracht. Späte Völkerwanderungszeit und Merowingerzeit auf dem Kontinent. In: Real

lexikon der Germanischen Altertumskunde 8. Hrsg, von H. Beck, H. Jahnkuhn, H. Steuer, D. Timpe und R. Wens- 
kus. Berlin-New York 1994, 541-582.
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political manoeuvring, who sided with the Byzantine Empire in the war between the Ostrogoths 
and the empire (535-536). In 546-547, Emperor Iustinian I gave the provinces of Pannónia Se- 
cunda and Savia together with the towns and fortifications of the adjoining areas of Noricum to 
King Audoin, in exchange for the Langobards’ military support against the Ostrogoths and the 
Gepids living beyond the River Tisza.277

The burial ground of a Langobard fara (community of free warriors) settling near the crossing- 
place at Fenékpuszta, probably to control the Adria-Kiev road, was uncovered at Vörs in 1959— 
I960.278 Each of the thirty-seven graves had been robbed in antiquity: the grave looters went for 
the men’s ornately embellished sword and the silver gilt brooches fastening the women’s belt. Even 
so, many grave goods remained in the west-east oriented burials: the warriors’ spear and shield 
(and a horse in one burial), the silver gilt and bronze bird and S shaped brooches used by women 
to fasten their cloak {pallium), necklaces and belt pendants. Beverages and liquid food were first 
placed into hand-made ribbed vessels, characterising the early Langobard period, and later into 
wheel-turned pots with stamped patterns (vessels typical for the so-called southern Pannonian 
phase). A silver gilt S shaped brooch, a stray find, is known from nearby Vörs-Kerékerdő.279

A rich family burial was uncovered 2 km north of the fort at Keszthely-Fenéki Street in 
1973-1974. Outstanding among the burials was a west-east oriented, carefully built, 3.75 m deep 
burial chamber covered with a stone packing containing the burial of a wealthy young woman 
(Grave 2). Although the grave was plundered in antiquity, many outstanding articles still lay in 
it: two gold cloisonné pendants inlaid with glass and almandine from her necklace, two filigreed 
gold beads and six glass beads, fifteen gold bracteates bearing copies of bronze coins minted 
under Crispus, Constans and Constantius II in a gold frame, and three frames of similar pen
dants. Her belt was fastened with a finely engraved shield shaped buckle of gilt bronze; the rib
bon attached to the belt, from which the grave robbers had removed the pair of brooches and the 
spherical amulet pendant, was decorated with eleven gold plaques embellished with an engraved 
design. The burial also contained a wooden casket mounted with bone plaques bearing a pattern 
of dotted circles, a small decagonal container carved from antler, and the remains of a bone comb. 
The fill of the grave contained the fragments of a gold brocade shroud. Near this grave lay the 
burial of an older man (Grave 4), who had been laid to rest in a similarly constructed deep grave, 
which had been so thoroughly robbed that only a few iron scraps remained. The other burials 
yielded simpler articles, such as a three-piece belt set with inlaid decoration, the silver buckle 
and strap end of a shoe strap and Martinovka type belt mounts. The latter suggest that the burial 
ground was still in use after 568, although it is unclear whether the cemetery was opened at this 
time or earlier, in the mid-6th century. The latter date is suggested by the depth of the graves, 
typical for Langobard burials, and the style, the manufacturing technique and the parallels of the 
finely crafted jewellery pieces found in Grave 2.280

277 Procopius, De bello gothico. Hrsg, von O. Veh, München 1978, III. 33. 7-13; Nagy, T: Studia Avarica II. Az avar
bizánci kapcsolatok 2. szakaszának (567-82) időrendjéhez [Studia Avarica II. The chronology of the second phase 
of Avar-Byzantine relations, 567-83], Antiquitas Hungarica 2 (1948) 139; Bóna (1976) 24; Menghin, IV.: Die Lango
barden. Archäologie und Geschichte. Stuttgart 1985, 34.

278 Sági, K.: Das langobardische Gräberfeld von Vörs. ActaArchHung 16 (1964) 359-408.
279 von der Lohe, K.: Eine langobardische S-Fibel von Vörs-Kerékerdő. SMK 10 (1994) 23-25.
280 According to Sági (1992), the cemetery was opened by a Romanised German family converted to Christianity, who 

had sought refuge behind the fort’s walls after the outbreak of the Ostrogothic-Byzantine war in 536; according to 
Bóna et al. (1993) 135, 157-158, the cemetery can be associated with a Langobard family in the mid-6th century 
and the cloisonné neck ornaments were the work of a Langobard goldsmith, who had learnt his craft among the Os
trogoths. Their best parallels can be quoted from the princess’ burial found in Cologne Cathedral (Doppelfeld, O 
Das fränkische Frauengrab unter dem Chor des Kölner Domes. Germania 38 (1960) 89-113, Taf. 16. 13, Taf. 17. 13n). 
Müller (1996b) 81, suggested that the burials can be linked to an Alemann or Frankish family, which settled in Fenék
puszta during the Langobard period; more recently he argued that they had arrived after 568 and that the cemetery
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Avars

Following King Wacho’s death in 540, the Langobards’ relations with the Gepids living east 
of the Danube deteriorated. The Langobards allied themselves with a mounted nomadic peo
ple from Central and Inner Asia, who had appeared in Europe with alarming rapidity, and had 
pitched their tents by the Lower Danube by that time. Even though the Avars did not participate 
in the decisive battle of 567, in which Kunimund, the Gepidic king lost his life, it soon became 
painfully obvious that the Avars would be the new overlords of the Carpathian Basin. After the 
Langobards led by King Alboin began the long trek to Italy on Easter Monday, 568, the Avars 
installed themselves with the allied Slavic tribes for the ensuing centuries.

During the first few decades after their arrival, the Avars led a campaign against their mighty 
southern neighbour, the East Roman Empire (Byzantium) almost every year, this being the rea
son that their early settlements are concentrated in the eastern and southern regions of the Car
pathian Basin, and that they began populating Transdanubia from the late 6th century only.281 
The south-western border of the Avar Khaganate was marked by the Zala Valley, where the first 
border guard settlements were established at strategically important locations. These warriors 
probably also defended the fort at Keszthely-Fenékpuszta, which had grown into one of the 
khaganate’s regional centres. Since there is no archaeological evidence that the Avars had built 
fortified centres, it seems most likely that -  in Transdanubia at least -  they used the late Roman 
forts and a few other fortified Roman settlements (Aquincum, Arrabona, Sopianae, etc.) which 
had survived in a reasonably good condition for this purpose. In the Balaton region, the Avars 
created regional centres of this type at Keszthely-Fenékpuszta and in the Ságvár area, reflected 
by the significant population growth in the area compared to the earlier period and the visible 
concentration of Avar settlements and cemeteries from the early and the middle Avar period.

Strikingly rich cemeteries were opened near the Fenékpuszta fort from the last third of the 6th 
century (Fenékpuszta-Horreum,282 Keszthely-Fenéki Street,283 Fenékpuszta-Pusztatemplom284), 
and burial grounds containing several thousand graves, used from the beginning or the first third 
of the 6th century by a mixed Avar-Germanic-Slavic-Ttowuw population,285 are known from its 
broader area (Keszthely-Fenékpuszta, beside southern fort wall,286 Keszthely-Municipal ceme
tery,287 Keszthely—Dobogó,288 Alsópáhok [today Flévíz-Hévízdomb],289 Lesencetomaj-Piroske- 
reszt,290 etc.).

The vitality of the local Christian community is reflected by the reconstruction of the second 
basilica at Keszthely-Fenékpuszta in the last third of the 6th century: the side-naves were pro-

was used for the span of a single generation. Germanen am Plattensee, 34 (R. Müller) This latter possibility has been 
accepted by Orsolya Heinrich-Tamáska (ibidem 36-39).

281 Pohl, W: Die Awaren. Ein Steppenvolk in Mitteleuropa, 567-822 n. Chr. München 1988.
282 Barkóczi (1968); idem (1971).
283 Sági (1992).
284 Müller (2000).
285 For other Avar period sites in the area, cp. Müller (1992); Szentpéteri, J. (ed.): Archäologische Denkmäler der 

Awarenzeit in Mitteleuropa. VAH 13. Budapest 2002.
286 Lipp (1886); Kuzsinszky (1920) 70-74; Pekäry (1955); Müller (1992) 260-263; idem (1999); Straub (2000).
287 Lipp (1884); Kiss, G.: A Keszthely-városi avar kori temető kutatásának kezdetei (1873. november-1880. április) [Die 

Anfänge der Erforschung des awarenzeitlichen Gräberfeldes der Stadt Keszthely, vom November 1873 bis April 
1880]. Zalai Múzeum 9 (1999) 77-98. This cemetery is sometimes called Keszthely-Inner city cemetery or Keszt- 
hely-Sörkert in the archaeological literature.

288 Lipp (1884); Kiss, G.: A Keszthely-dobogói avar kori temető [Das awarische Gräberfeld von Keszthely-Dobogó]. 
Zalai Múzeum 8 (1997) 115-160.

289 For an overview of this cemetery, cp. Müller (1992) 225.
290 Peremi, A.: A  Lesencetomaj-piroskereszti Keszthely-kultúrás temető (Előzetes jelentés) [Ein Gräberfeld der Keszt- 

hely-Kultur von Lesencetomaj-Piroskereszt. Vorbericht]. MFMÉ (1984-1985 [1991]) 155-170.
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vided with apses, the northern wall was reinforced with buttresses and a small chapel was built 
against the south-eastern corner.291 The ground plan of this basilica shares numerous similari
ties with contemporary churches in Istria, northern Italy and Raetia.292 Nine disturbed burials 
from the late 6th and early 7th century were uncovered in the basilica in 1949. The Martinovka 
type silver strap end of the belt and the silver gilt buckle and strap end decorated in the Second 
Germanic Animal Style worn by the man buried in Grave 3 are especially good chronological 
anchors, for this style appeared in Pannónia after the Langobards’ migration to Italy.293 294

A small graveyard with thirty-eight burials used by a wealthy noble’s community was estab
lished around what was probably a wooden church with irregular ground plan after 568, in an 
area lying south of the basilica and east of the horreum.194 The anthropological traits295 and the 
analogies to the grave goods suggest that the deceased were in part Langobards and in part Rom
ani, descendants of the local late provincial population (pressed disc brooches decorated with 
religious scenes, earrings with crescentic, monogram and peacock pendants, gold basket ear
rings, gold jewelled collar, gold pin). The Germanic finds point towards the Langobards of Friaul 
in northern Italy (disc, bird, horse, paragraph and S shaped brooches decorated with filigree and 
inlaid gems, pressed silver belt mounts adorned with tamga motifs of the Fönlak-Aradka type, 
silver belt mounts decorated in the Second Germanic Animal Style, etc.).296

Another extensive cemetery of the Romani population lay by the southern wall of the fort, 
which can perhaps be regarded as the continuation of the earlier 4th-5th century burial ground 
underneath it. Over five hundred burials of this cemetery were uncovered between 1885 and 
2000.297 The finds recovered from the west-east oriented graves, many of which had a stone 
packing, indicated that the population buried here had similar cultural ties as the one buried by

291 Müller (1987) 113.
292 Máriáié (1977—78); Sennhauser, H. R Spätantike und frühmittelalterliche Kirchen Churrätiens. In: Von der Spätan

tike zum frühen Mittelalter. Aktuelle Probleme in historischer und archäologischer Sicht. Hrsg, von J. Werner und 
E. Ewig. Vorträge und Forschungen 25. Sigmaringen 1979, 193-218, Abb. 7.

293 Sági, K.: Die zweite altchristliche Basilika von Fenékpuszta. Acta Antiqua 9 (1961) 397-451, 417-418, Taf. 13. 3-10; 
Bóna et al. (1993) 151-153; Germanen, Hunnen und Awaren, 280.

294 The first thirty-one graves were uncovered by László Barkóczi in 1959; a further seven burials were excavated by 
László Horváth in 1970. Cp. Barkóczi (1968); idem (1971); Sági, K.: Das Problem der pannonischen Romanisation 
im Spiegel der völkerwanderungszeitlichen Geschichte von Fenékpuszta. Acta Antiqua 18 (1970) 181; Germanen, 
Hunnen und Awaren, 274-279.

295 Lengyel, /.: Die Laboratoriumsuntersuchung des Gräberfeldes von Keszthely-Fenékpuszta aus dem 6. Jahrhundert. 
JbRGZM 18 (1971) 191-199.

296 Straub (1999a) 201-207; idem (1999b) 183-184. There is nothing to confirm the suggestion, first proposed by István 
Bóna (Bóna, I.: Avar lovassír Iváncsáról [Grave of an Avar horseman at Iváncsa], ArchÉrt 97 (1970) 257), and since 
then widely repeated, that the deceased resting in this burial ground were Langobard prisoners of war captured dur
ing the Avar siege of Forum Julii (Cividale) around 611 (or in 628, according to Bóna et al. (1993) 153; cp. also Paulus 
Diaconus, Hist. Langobardorum IV. 37-38). The anthropological traits of this community have much more in com
mon with the Langobards of Pannónia (Hegykő, Vörs, Várpalota) than with those of Italy, and the jewellery articles 
probably reached Fenékpuszta from the easternmost Langobard province through close and continuous trade -  and 
probably family -  contacts, rather than through prisoners taken during one single campaign. The suggestion that the 
gold and silver jewellery arrived with the “prisoners” is unlikely because the Avars, who in these decades led almost 
annual campaigns for acquiring booty and received immense amounts of annual subsidies, would hardly have left such 
valuable items in the possession of their prisoners. Finally, the dating of the grave goods suggests a longer period of 
time than the interval between the arrival of the “prisoners” in 611 or more likely in 628 and the siege of Fenékpuszta, 
resulting in the disappearance of the wealthy community maintaining contact with the Langobards of Italy around 
630.

297 Germanen, Hunnen und Awaren, 281; Müller (1999); more recently Germanen am Plattensee, 21-22 (R. Müller) and 
26-27 (P. Straub).
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Fig. 4. Finds from Grave A o f the Fenékpuszta-Pusztaszentegy ház-dűlő burial groud

the horreum, for they wore cast bronze and three piece iron belt sets, bow and disc brooches,298 
earrings with basket pendants, and pins and beads299 of the northern Italian-Alpine type.

The burials of a high-ranking Germanic warrior and his retinue in Avar service were excavated 
in 1999-2000 at Fenékpuszta-Pusztaszentegyház-dűlő about 800 m south of the Fenékpuszta fort. 
The warrior’s carefully built burial chamber (Grave A) was looted soon after his burial and only a 
pyramidal silver gilt mount inlaid with glass from his spatha belt, a golden strap end decorated with

298 Menke, M.: Zu den Fibeln der Awarenzeit aus Keszthely. A Wosinszky Mór Múzeum Évkönyve 15 (1990) 187-214; 
Straub (1999b).

299 Lipp (1886); Kuzsinszky (1920) 70-74; Pekáry (1955); Müller (1992) 260-263; idem (1999); Straub (2000).
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a geometric design, a buckle with a shield shaped tongue decorated with a similar pattern, whose 
ring was inscribed with the word a n t ik o v  (“defeater of the Ants”) written with Greek letters, and two 
shield shaped gold belt mounts survived. The disturbed burial also yielded a silver gilt finger-ring 
set with a gemma, the silver gilt pressed mounts decorated in the Second Germanic Animal Style 
of a wooden cup, and a large bone comb decorated with bird heads at its ends (Fig. 4). The burials 
of his retinue yielded similar Germanic dress ornaments, belt mounts and weapons, as well as 
jewellery articles resembling the pieces found in the cemetery by the fort’s southern wall. The cem
etery was used in the late 6th century and the first third of the 7th century; the high-ranking warrior 
had probably distinguished himself in the Avar campaign against the Ants in 602.300

In addition to the finds reflecting contact with the western Germanic world, the grave goods 
from the burials unearthed in the fort at Keszthely-Fenékpuszta and its area also include a corpus 
of finds made up of earrings with basket pendants, stylus pins in various sizes, disc brooches and 
snake-headed bracelets.301 These jewellery pieces have so far only been found in the Little Balaton 
region, within 30 km of Keszthely-Fenékpuszta. This local group, labelled the Keszthely culture, 
followed late antique-Christian traditions and maintained close cultural ties with the Balkans and 
the Alpine foreland. It has been suggested that the Byzantine302 and Germanic303 elements of this 
group reached Pannónia through the prisoners captured in the East Roman Empire and among the 
Langobards of Italy, who were perhaps settled among the surviving groups of the Romanised pro
vincial population by Lake Balaton. However, it seems more likely that these articles reached the 
Little Balaton region through the local Romani population using the Fenékpuszta fort as a place of 
refuge and the remnants of various Germanic tribes (Suebians, Ostrogoths, Langobards, etc.) who 
had remained in the area after the Avar conquest -  perhaps hoping for a special treatment and even 
various privileges in view of the Avars’ unusual demands -  rather than through the settlement of 
prisoners of war.304 Their ethnic and cultural separateness is reflected by the fact that even though 
they established their cemeteries together with the Avars, they buried their dead in separate groups 
(as for example in the burial ground at the Keszthely-Municipal Cemetery site).305

Following the Avar defeat at Constantinople in 626, the Keszthely-Fenékpuszta fort was ap
parently besieged around 630, at least judging from a destruction layer dating from roughly this 
time. The burials around the fort ceased from the mid-7th century,306 and the Avar-Slav cemeter
ies and settlements in the Zala Valley were also abandoned in the 670-680s at the latest. Keszt
hely-Fenékpuszta lost its role as a regional centre and the population moved to the Keszthely 
area, burying its dead in already existing or newly opened cemeteries (Gyenesdiás-Algyenes,307 
Gyenesdiás-Döngeleg308), whose use often continued until the late 8th or even the early 9th 
century (Alsópáhok, Keszthely-Dobogó, Keszthely-Municipal cemetery, Lesencetomaj-Piros- 
kereszt). The characteristic artefact types of the Keszthely culture remained the same until the 
early 9th century, although a few minor changes can be noted: the round box brooches decorated 
with religious scenes gradually disappear, split types begin to dominate the stylus pins and the

300 Müller (2000b); Germanen am Plattensee, 29-32 (R. Müller).
301 According to Alföldi, A.: Der Untergang der Römerherrschaft in Pannonien. Bd. 2. Berlin-Leipzig 1926, 2-30, 45- 

60, this jewellery was typical for the surviving local population.
302 Garam, E.: Funde byzantinischer Herkunft in der Awarenzeit vom Ende des 6. bis zum Ende des 7. Jahrhunderts. 

Monumenta Avarorum Archaeologica 5. Budapest 2001.
303 Straub (1999a) 201-205.
304 For an overview of the emergence, the ethnic background and the cultural contacts of the Keszthely culture, and the 

history of research, cp. Müller (1996b) 75-76.
305 Idem (1992) 255.
306 Germanen am Plattensee, 22 (R. Müller).
307 Müller, R.: Chronologische Fragen des Gräberfeldes Gyenesdiás. Zalai Múzeum 3 (1991) 35-39.
308 Idem (1992) 256.
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basket pendants of earrings become larger and more coarsely crafted with time (Keszthely— 
Municipal cemetery,309 Lesencetomaj-Piroskereszt310).

In contrast to the culture rooted in antique traditions in the Little Balaton region, the Avar 
settlements and burial grounds in the Zala Valley to its west, whose inhabitants perhaps also 
served as guardians of the khaganate’s border, are characterised by a unique feature, namely that 
they were used jointly by the Avars and the Slavs allied with them (Zalakomár-Lesvári-dűlő, 
Kehida-Co-operative, Kehida-Fövenyes, Söjtör-Petöfi Street,311 Pókaszepetk,312 Nagypáli,313 
etc.). The co-existence of the two peoples is reflected in the archaeological record by the Pó- 
kaszepetk-Zalakomár group, distributed in the area between the Zala and the Mura rivers, whose 
most distinctive feature is the biritual burial rite: the Slavs cremated their dead, while the Avars 
practiced inhumation, depositing their deceased in wooden coffins. Cemeteries were established 
in areas where there were sand lenses under the clay: the inhumation burials were dug into the 
sand, while cremation ones into the clay.

In addition to cremating their dead, the Slavs’ cultural and ethnic separateness was also re
flected in the location of their burials at the edge of the jointly used cemeteries. The ashes were 
placed into an urn or a small rectangular or oblong smaller pit in a large pit. In some cases, the 
deceased was only partially cremated and the remains were buried according to the inhumation 
rite. The burnt beads, belt buckles and other costume articles indicate that the deceased were 
fully dressed and placed on the funerary pyre wearing their adornments. The vessel fragments 
found among the ashes suggest that the deceased were provided with food and beverages for the 
journey to the otherworld. In some cases, however, jewellery pieces, personal belongings and 
weapons were placed into the grave after cremation: Grave 360 of the Pókaszepetk cemetery,314 
the burial of a Slav (?) merchant or perhaps goldsmith, yielded a fine bronze goldsmith’s scale 
and its weights and two spearheads.

On the testimony of the finds, the first Slav cremation burials appeared in the early 7th cen
tury in south-west Hungary, indicating that a Slavic population had settled in this area much ear
lier than formerly assumed. The suggestion that the Slavs of County Zala can be identified with a 
western Slavic Moravian group migrating to this area in the 8th century and the early 9th century 
proved to be mistaken, similarly to the idea that they were the descendants of the Abodrites and 
Timochans fleeing the Danubian Bulgars in the 820s and 830s.315 The archaeological record in
dicates that these Slavs did not migrate here independently before the 7th century arrival of the 
Avars, since they appear together with the Avars -  in other words, the Slavic presence in this area 
was the result of a conscious Avar settlement policy in the early 7th century and the Slavs settled 
in the Zala Valley together with Avars.316

309 Kovrig, I.: A Keszthely-belvárosi avar temető feltárásának folytatása [Excavation of the Avar cemetery in Keszt
hely]. Zalai Múzeum 9 (1999) 99-119.

310 Müller (1992); Perémi, Á.: A Lesencetomaj-Piroskereszt Keszthely-kultúrás temető fülbevalói [Burial earrings of 
the Lesencetomaj-Piroskereszt Keszthely culture], VMMK 21 (2000) 41-75.

311 Excavation of László Vándor and the present author between 1977 and 1994. Cp. Szőke, B. M.: Zur Geschichte der 
Awaren und Slawen in Südwest-Ungarn. Zalai Múzeum 3 (1991) 9-17; idem: Awaren und Slawen in Südwest-Ungarn. 
Sonderausstellung Gäubodenmuseum Straubing. Straubing 1994; idem (2000).

312 Cs. Sós-Salamon (1995).
313 Müller, R.: IX. századi sírok Nagypáliból [Beerdigungen in Nagypáli aus dem IX. Jahrhundert]. In: Közlemények 

Zala megye közgyűjteményeinek kutatásáról. Ed. by A. Degré. Zalai Gyűjtemény 8. Zalaegerszeg 1978, 31-46.
314 Cs. Sós-Salamon (1995) 171-172, Fig. 45, Pl. XXII, Pl. LXXXIV. 4-5, Pl. LXXXVIII.
315 Cs. Sós (1973) 84-93.
316 For the historical background and the campaign against the Ants led by Apsich, an Avar leader, in 602 and the pos

sible role of the Dulebs taken captive at this time, cp. Szőke, B. M.: A népvándorlás kor és a korai középkor története 
Nagykanizsán és környékén [History of the Migration Period and the Early Middle Ages in Nagykanizsa and its 
surroundings]. In: Nagykanizsa. Városi monográfia I. Ed. by J. Béli, M. Rózsa and A. Rózsa-Lendvai. Nagykanizsa
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The Avars buried their dead in west-east oriented inhumation graves. Warriors were often 
buried with one or more horses, the latter laid on their belly with the legs drawn under the body 
either in the same grave pit and oriented similarly to the human, or in a separate grave pit at the 
edge of the cemetery. Horses were usually buried together with the harness, which was rarely 
decorated with metal mounts. One characteristic feature of the cemeteries in County Zala is that 
clay pottery or wooden vessels held together with iron hoops were deposited not only beside the 
deceased warrior, but were also placed on the horse’s back.

The weapons deposited in the burials include spears, a sword or a sabre, and the occasional 
battle-axe and wooden shield fitted with a shield boss. The bone stiffening plaques are all that 
survive from the bows; the arrows fitted with iron arrowheads were deposited in a quiver. Men’s 
belts were fastened with a cast bronze buckle of the Byzantine type; some belts were adorned 
with metal mounts decorated with a geometric design pressed from silver or copper sheet covered 
with silver foil. Some of these mounts were imports from the Bavarian-Aleman region, northern 
Italy or the Alpine lands. Belts were rarely fastened around the waist of the deceased, but were 
placed beside the body or next to the wife’s body, buried in the same grave pit.

Most women had a headdress or a bun cap embroidered with lead or tin tubes decorated with 
grooving, although trapezoidal pendants cut from sheet bronze or lead or tin sewn in several rows 
were sometimes used instead. This jewellery type sometimes appears in male burials as well, 
perhaps as a funeral gift from the deceased’s widow. Hanging from the fillet encircling the head 
were two leather or textile ribbons fitted with rings made from silver wire, silver and bronze 
rings with a spherical pendant, occasionally a ring with a basket pendant or a lunular earring 
with a star shaped pendant. The neckline of garments were embroidered with biconical and/or 
mosaic beads, and silver and lead or tin beads and pendants. Wealthier women wore silver trum
pet bracelets decorated with a stamped diamond or circle pattern and spiral rings with a shield 
shaped bezel.317

The single settlement from the Migration period aside from Keszthely-Fenékpuszta was un
covered at Balatonmagyaród-Hídvégpuszta-Déli rév by the Little Balaton, where a sunken hut 
measuring 4 m by 4 m was excavated. The finds included hand-thrown vessels of the so-called 
Prague type and undecorated vessel fragments turned on a slow wheel, dating from the early 
7th century. The shallow, irregular and oval pits found at Balatonmagyaród-Kiskányavár on the 
eastern shore of the paludified, wide bed of the Lower Zala can perhaps be interpreted as pigsties. 
Ovens for baking bread and the associated ash pits were also uncovered at this site. While the 
pottery from this site was decorated with incised wavy lines and bundles of parallel lines, the 
vessel forms recall Prague wares and can thus be dated to the mid- and later 7th century.318

A lively population movement can be noted in the Zala Valley at the turn of the 8th-9th 
centuries, probably in consequence of the eastern expansion of the Carolingian Empire. In the 
archaeological record, this is reflected by the appearance of new cemeteries, partly over earlier 
ones, and partly in new locations (Kehida-Fövenyes, Söjtör, Nagypáli). The ethnic and cultural 
composition of the population remained more or less the same and the biritual burial rite too 
continued to be used.

The cremation burials dug into the clayey soil still form a separate group and the burials 
themselves resemble the earlier ones. One new variant of double burials is the deposition of ashes 
into a half-reburied inhumation burial. In one unusual burial, the ashes were placed into a coffin

1994, 162-164. Cp. also the gold ring inscribed with the word a n t ik o v  found in a warrior grave uncovered at Keszt- 
hely-Pusztaszentegyházi-dűlő. Müller (2000b).

317 Szőke (2000) 477-488.
318 Idem: 7. és 9. századi településmaradványok Nagykanizsán [Siedlungsreste aus dem 7. und 9. Jahrhundert in Nagyka

nizsa, SW-Ungarn], Zalai Múzeum 4 (1992) 129-167.
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Fig. 5. Finds from the Late Avar male burials o f the Zalakomár-Lesvári-dűlő cemetery
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the size befitting an adult and the grave also contained the burial of a horse in the Avar custom, 
deposited beside the warrior and his weapons (Kehida-Fövenyes, Grave 20).319 The grave goods 
from the cremation burials are poorer, although the cremation of the dead was more thorough than 
in the 7th century. Typical finds include melon-seed shaped, amphora and multiple bar beads, 
simple iron buckles, iron knives, sickle fragments and spindle whorls. Vessels were intentionally 
broken before their deposition in the scattered cremation burials. The orientation of inhumation 
burials is quite varied. One unusual form of burial was the use of grave pits with a side niche in 
the long wall, which was then walled with planks and small posts after the coffin was set in the 
niche (Zalakomár, Kehida-Fövenyes, Söjtör, Vörs-Batthányi disznólegelő).320 Men buried with 
their weapons and/or their horse occur in a few cemeteries only, such as Kehida-Fövenyes and 
Vörs-Papkert.321 These horses were sometimes lavishly harnessed and laid in the same grave pit 
as the warrior, although a row of planks was erected between the human and the animal burial. In 
addition to traditional Avar weapons, the finds also include short swords (Langsax and Breitsax) 
adopted from the Carolingian West and various arrowheads and spurs (e.g. at Söjtör). In the 8th 
century, men’s belts were decorated with rectangular and wide, shield shaped, openwork, cast 
bronze mounts bearing designs with griffins and tendrils, while strap ends were often embel
lished with animal combat scenes. Belt mounts gradually became smaller and narrower; open
work types gradually disappeared and were replaced by mounts decorated with palmettes against 
a punched background. In the last phase of the Avar period, the belt sets were either incomplete 
or assembled from several different sets. Metal mounts eventually disappeared and belts were 
fastened with a simple iron buckle (Fig. 5).

The changes in female costume were also quite striking. The leather and textile ribbons sus
pended from the two sides of headbands were in the 8th century adorned with oval rings and glass 
bead pendants, whose latest variants had hoop and hook fasteners. Wire ornaments and trinkets 
with spiral and chain pendants made their appearance at the turn of the 8th—9th centuries. Simple 
earrings and ones with a grape bunch pendant or a beaded spherical pendant were quite popular. 
The necklaces of the 8th century were first strung from melon seed and millet beads, later from 
amphora shaped glass and lead/tin beads, as well as lead/tin pendants and lunulae (crescentic 
pendants). Black and dark brown glass paste beads with yellow braiding and multiple bar beads 
covered with gold and silver foil also made their appearance. In the last phase (from the close 
of the first third of the 9th century to the mid-century), necklaces were strung from multiple bar 
beads and mosaic eye beads (millefiori). Twisted and S terminalled tores fashioned from sturdy 
bronze wire and ones with hoop and hook fastener were quite popular, as were snake head ter
minalled necklaces twisted from fine silver or tinned copper strands and headdresses or caps 
ornamented with chain pendants. Other jewellery articles worn by women included bracelets 
with stamped geometric patterns, spiral and ribbed finger-rings, small finger-rings with a shield 
shaped bezel decorated with embossed knobs and finger-rings with an oval bezel (Fig. 6).

The best parallels to the late Avar finds from the Little Balaton region can be quoted from 
other Transdanubian cemeteries and from burial grounds in Upper and Lower Austria. This 
parallel development can most likely be explained by the close ties between the mixed Avar-Slav

319 Szőke, B. M.: Archäologische Angaben zu den ethnischen Verhältnissen Pannoniens am Anfang der Karolingerzeit. 
In: Zbornik na pocest’ Dariny Bialekovej. Ed. by G. Fusek. Nitra 2004, 372, Abb. 1.

320 For parallels to the burial rite, cp. Szőke, B. M.: Das karolingerzeitliche Gräberfeld von Sárvár-Végh malom. Comm 
ArchHung (1992) 127; Stassíková-Stukovská, D.: Zu manchen spezifischen Äußerungen des Bestattungsritus im Früh
mittelalter. In: Ethnische und kulturelle Verhältnisse an der Mittleren Donau vom 6. bis zum 11. Jahrhundert. Hrsg, von 
D. Bialeková und J. Zábojník. Bratislava 1996, 287-304.

321 Költő, L. -  Szentpéteri, J.: A Vörs-Papkert „B” lelőhely VII1-IX. századi temetője [The 8th-9th century cemetery at 
Vörs-Papkert “B”]. In: Évezredek üzenete, 115-122.
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Fig. 6. Finds from the Late Avar female burials o f the Zalakomár-Lesvári-dűlö cemetery

population in this region and the Slavs of the Alpine regions. The sense of kinship between these 
peoples is reflected also in the name Oriens denoting the eastern Alpine region and Transdanubia 
during the Carolingian period.322

The Carolingian period

Following the ascension of Charlemagne in 771, the political status quo in Western Europe un
derwent a profound change. After the subdual of the Langobards, the Saxons and the Bavarians, 
the Frankish sovereign turned his army against the Avar Khaganate in Autumn 791, and even 
though the campaign seemingly ended without any success, the wars and events of the ensuing 
two decades made it painfully clear that the disintegration of the khaganate was irreversible.

322 Szőke, B. M.: Die Beziehungen zwischen dem oberen Donautal und Westungarn in der ersten Hälfte des 9. Jahrhun
derts (Frauentrachtzubehör und Schmuck). In: Awarenforschungen 2. Hrsg, von F. Daim. Archaeologia Austriaca 
Monographien 2. Wien 1994, 841-968.
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Transdanubia came under direct Carolingian overlordship, the khaganate’s other areas under 
indirect rule. The first comitatus were soon formed along the Danube and the Rába rivers, both 
in the Savaria area (844: Ratpoti et Rihharii comitatus) and south of the River Rába, in Pannónia 
inferior, where Priwina, the prince (dux) who had been banished from Supra Danubium around 
833, and his son Chozil received first a fiefdom and later, in 847, an estate.323

Called variously civitas Priwinae, urbs paludarum, Mosapurc and castrum Chezilonis in the 
written sources,324 the seat of Priwina’s comitatus was established at Zalavár-Vársziget, an island 
in the marshland at the southern end of the Lower Zala Valley, on the western fringes of the Little 
Balaton region. His fortified manor house was erected on the island’s southern part, where Liupram, 
Archbishop of Salzburg (836-859), consecrated a church dedicated to the Virgin Mary on January 
24, 850. A few years later, on Priwina’s request, Liupram sent him craftsmen, “masons and painters, 
smiths and carpenters” from Salzburg, who erected an imposing church (honorabilem ecclesiam) 
in Priwina’s town (infra civitatem Priwinae). Liupram also made sure that the church in which 
the martyr Adrianus was laid to rest (in qua ecclesia Adrianus martyr humatus pausat) would 
be suitable for monks to chant hymns in (officium ecclesiasticum colere). We know that a church 
dedicated to St. John the Baptist was also built in the town (in eadem civitate), but nothing is known 
about this church. Another thirteen churches were erected outside the town (Joris civitatem) in 
Priwina’s lifetime, all consecrated by the Archbishop of Salzburg, and another twelve were built 
outside Mosaburg under his son Chozil until the early 870s, all of which were consecrated by 
Adalwin, the new Archbishop of Salzburg (859-873) in 864, around Christmas 865 and a little later 
the same year.

The emphatic presence of the high ecclesiastic dignitaries from Salzburg is not mere chance. 
In 866, “a certain Greek by the name of Methodius” appeared, who “with his newly invented 
Slavic writing drove out the Latin tongue, the Roman teachings and the authentic Latin holy 
writs, and making the mass, the sermons and church activity held in Latin contemptible before 
the people” (Conversio c. 12). Chozil, Mosaburg’s new lord since 860, persuaded the mission
ary brothers, Cyrill (Constatnine) and Methodius, to travel to Rome and meet Pope Nicholas, 
who opposed the autonomy of the provincial church and strove to subordinate all bishoprics to 
the Holy See. After Pope Adrian II, Nicholas I’s successor, appointed Methodius Archbishop of 
Pannónia with Sirmium as his seat (with Chozil’s active mediation), Bavarian priests arrested 
Methodius and imprisoned him for two years. He was only set free after the conclusion of the 
Forchheim Peace Treaty in 874, which restricted his missionary activity to Moravia. A bishop 
called Wiching was appointed to Nyitra.

Pannónia again came under Salzburg’s control following this interlude and remained so until 
the end of the century, i.e. the arrival of the ancient Hungarians. Chozil did not survive this fiasco 
for long and died in the later 870s. The sources are silent about his successor(s), mentioning only 
one by name, a certain Braslav dux, who acted as King Arnulf’s Pannonian governor from 896; 
Mosaburg too came under his jurisdiction.325

323 Wolfram (1996).
324 For an overview of the most important sources, cp. Wolfram (1987) 169-172. The most important document for this 

region during this period is the Conversio Bagoariorum et Carantanorum, assembled in the early 870s by Archbish
op Adalwin of Salzburg (859-873) for Emperor Louis the German. For editions of this text, cp. Kos, M.: Conversio 
Bagoariorum et Carantanorum. Razprave znanstvenega drustva v Ljubljani 11. Historicni odsek 3. Ljubljana 1936; 
Wolfram (1979); Losek, F : Die Conversio Bagoariorum et Carantanorum und der Brief des Erzbischofs Theotmar 
von Salzburg. MGH Studien und Texte 15. Hannover 1997.

325 For the historical background, cp. Cs. Sós (1973); Wolfram (1979); idem (1987); idem (1996). For new findings in the 
light of recent archaeological research, cp. Szőke, B. M.: A  korai középkor hagyatéka a Dunántúlon [Denkmäler des 
frühen Mittelalters in Transdanubien]. Ars Hungarica (1998) 257-319; idem: Christliche Denkmäler in Pannonien 
aus der Karolingerzeit. Zalai Múzeum 11 (2002) 247-266.
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Mosaburg (civitas Priwinae, castrum Chezilonis) was the administrative and ecclesiastic cen
tre of Pannónia inferior during the Carolingian period, an important trading place for various 
handicraft products and one of the easternmost civitates of the Carolingian Empire. The remains 
brought to light during the archaeological excavations conducted over the past fifty years confirm 
the testimony of the written sources. Rural settlements with sunken houses, open-air ovens, stor
age pits and similar features are only known from the islands and the servicing villages along the 
River Zala in the broader area of Zalavár-Vársziget326 (e.g. Balatonmagyaród-Hídvégpuszta-déli 
rév, Balatonmagyaród-Fekete-sziget, Balatonmagyaród-Brúner-szigetek, Balatonmagyaród- 
Kányavári-sziget, Balatonmagyaród-Szarkavári-dülő, Keszthely-Halászcsárda, Vörs-Papkert A, 
Zalavár-Kövecses,327 Zalavár-Rezes, Zalavár-Mekenye, etc.),328 while the settlements on the 
Vársziget and on the islands in the direct environs of the civitas (Zalaszabar-Borjúállás-sziget, 
Zalavár Récéskút) had large buildings with several rooms set on posts329 and raised log cabins, 
wells lined with stones and wooden planks, storage pits with a similar stone lining, and cooking 
houses in addition to stone buildings with a sacral function. Settlement features with an economic 
function (storage pits, workshops, etc.) were concentrated in one specific area of the Vársziget.330

The southern part of Mosaburg was protected by a ditch and rampart331 (described as a muni- 
men in the Conversio), behind which lay the manor house, where Priwina, his son Chozil and their 
household resided.332 To the north of the rampart, in an area enclosed by a palisade,333 lived the 
ecclesiastic dignitaries, priests and monks under Priwina’s court priest (presbyter and, later, ar- 
chipresbyter). The Archbishop of Salzburg and his retinue were given lodgings in this area during 
their visits. The yet uninvestigated bailey lay to the east of these areas.334

Only three of the over thirty churches at Zalavár and in its environs mentioned in the sources 
have been found to date: one at Zalavár-Vársziget, one at Zalavár-Récéskút-sziget and one at 
Zalaszabar-Borjúállás-sziget. A fourth church, also at Zalavár-Vársziget, is known from a draw
ing made by Giulio Turco in 1569.

The church on Turco’s drawing was a three-nave church with an apsidal chancel measuring 
roughly 23-24 m by 9-10 m, with a buttressed northern wall and a quadrangular, thick-walled 
tower by its south-western corner. The entrance lay in the eastern part of the southern side. The 
excavation conducted between 1951-54 east and north of the church’s assumed location brought 
to light a cemetery with superimposed burials, whose first graves date from the mid-9th century

326 A few settlement features of this type have also been found at Zalavár-Vársziget; these can be dated to the earliest 
horizon, i.e. Priwina’s arrival.

327 Cs. Sós (1984).
328 For a detailed description of these sites, cp. Szőke, B. M.: Karoling-kor [The Carolingian period]. In: Évezredek 

üzenete, 129-134 (with further references).
329 Cs. Sas (1994) 90.
330 Author’s unpublished excavation between 1998-2002 in the area of the so-called Kisbalaton House.
331 Its remains were investigated in 1995-1997.
332 For the rampart of earth packed between wattling, cp. Cs. Sós (1963).
333 The remains of the palisade were discovered by Ágnes Cs. Sós in the 1980s. Cp. Cs. Sós (1994) 87. The well-pre

served wood remains from the section of the palisade excavated in 1995-97 and 2004 were examined by András 
Grynaeus, who found that the square wooden timbers came from sessile oak. In 2002, a section of one of the timber 
roadways connecting the islands with each other and the riverbank was uncovered. The pillars and smaller posts were 
similarly made from sessile oak. Most of these timber roadways were destroyed in the 1960s. Cp. Csalog,./.: Híd- és 
dorongutak Zalavár környékén [Bridge roads and timber roadways around Zalavár], In: A Göcseji Múzeum jubileumi 
emlékkönyve. Ed. by I. Szentmihályi. Zalaegerszeg 1960, 137-149.

334 A similar layout and legal separateness can be demonstrated in Poetovio/Ptuj/Pettau, where two-thirds of the castle 
were in the possession of the Archbishop of Salzburg and one-third was owned by a high-ranking Carinthian noble 
(variously identified with Count Gundakar, Prince Heinrich and Chozil), who was dispossessed after he had been 
found guilty of high treason (Arnulf’s forged charter of 885, MMFH III, 126).
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(the so-called large coffin burials). Its use extended into the Árpádian Age.335 Turco’s drawing 
depicts the Benedictine monastery dedicated to St. Adorján from King St. Stephen’s age. Since 
this section of the island can be identified with the munimen mentioned in the Conversio, it seems 
likely that the forerunner of the Benedictine church was St. Mary’s church consecrated by Liu- 
pram on January 24, 850.336

The foundation walls of a large church measuring 50 m by 24 m lying north of St. Mary’s 
church and the Carolingian rampart came to light in the centre of the Vársziget in the 1980s. 
The three-nave basilica had an apsidal chancel.337 The nave was divided into three aisles with 
two rows of four pillars. The gallery lay at the western end and the foundations of a rectangular 
stair turret were found by the south-western corner. The western part of the church continued in 
a narthex, which was similarly divided into three parts, or an open rectangular court flanked by 
narrow buildings on two sides. A rather eccentrically placed round bell tower was built against 
the western fagade.338 The church’s most unique architectural element was the ambulatory crypt 
leading to the martyr’s grave under the altar in the chancel, the small window (fenestella) open
ing onto the grave, and the wreath of three chapels (altar niches) opening from the ambulatory 
crypt.339 It seems likely that the church was a cloister church340 maintained and cared for by a 
monastic community,341 as was customary in the case of pilgrim churches containing the burial 
of a martyr.342

335 Cs. Sós (1963).
336 Only the church’s size can be reconstructed from Turco’s survey, which reveals nothing about its ground plan and 

architectural history. The reconstruction offered by Kozák, K.: Félköríves szentélyű templomaink a XI. században 
[Les églises hongroises á chevet hémicycle aux IX' siécle], ArchÉrt 97 (1966) 51, is not convincing because in the 
lack of archaeological evidence, the ground plan itself is insufficient for determining whether it reflects the church’s 
state in the Carolingian period or the Árpádian Age, or perhaps an even later period. Cp. Tóth (1990) 156, note 16.

337 The church on Turco’s drawing is strikingly similar, especially the proportions of the large apsidal chancel. For Ro
manesque parallels, cp. Tóth, M.: A művészet Szent István korában [The arts in the time of St. Stephen]. In: Szent 
István és kora. Ed. by F. Glatz and J. Kardos. Budapest 1988, 115; for Carolinigan variants, cp. Jacobsen, W.: Der 
Klosterplan von St. Gallen und die karolingische Architektur. Entwicklung und Wandel von Form und Bedeutung im 
fränkischen Kirchenbau zwischen 751 und 840. Berlin 1992, 123-128.

338 The thickness of the tower’s walls and their deep foundation suggests that it may have held a bell (Noth, G.: Frühfor
men der Vierung im östlichen Frankenreich. Diss. Göttingen 1967, 58) and that it was not simply a stair turret resem
bling the Torhalle of Lorsch (Jacobsen, W: Die Lorscher Torhalle. Zum Problem ihrer Datierung und Deutung. Mit 
einem Katalog der bauplastischen Fragmente als Anhang. Jahrbuch des Zentralinstituts für Kunstgeschichte 1 (1985) 
9-75).

339 The triple sanctuary or wreath of chapels opening from the crypt has no exact parallels. A few similar architectural 
features can be quoted from Saxony, such as the ambulatory crypt with small and high altar niches of Hildesheim 
Cathedral built by Altfried between 852-872, the two-level crypt of Halberstadt Cathedral built at the same time, the 
corridor crypt with three chapels, with the middle one serving as an outer crypt at Corvey (822-844), the three altar 
niches of the ambulatory crypt in the cloister at Vreden (839), etc. Cp. Vorromanische Kirchenbauten. Katalog der 
Denkmäler bis zum Ausgang der Ottonen. Hrsg, von F. Oswald, L. Schaefer und H. R. Sennhauser. Veröffentlichun
gen des Zentralinstituts für Kunstgeschichte III: 1-2. Bd. I: München 1966-1971; Bd. II (Nachtragsband): München 
1991, passim. The arrangement of the chapels and the crypts may also have been influenced by the Santo Stefano Ro- 
tondo in Rome. For the late Carolingian nature of this architectural feature, cp. Claussen, H.: Spätkarolingische Um
gangskrypten im sächsischen Gebiet. In: Karolingische und ottonische Kunst. Werden-Wesen-Wirkung. Hrsg, von 
A. Alföldi. Forschungen zur Kunstgeschichte und Christlichen Archäologie 3. Wiesbaden 1957, 137-140; Lobbedey, 
U.: Der Kirchenbau im sächsischen Missionsgebiet. In: 799. Kunst und Kultur der Karolingerzeit. Karl der Große 
und Papst Leo III. in Paderborn. Bd. III. Hrsg, von Chr. Stiegemann und M. Wemhoff. Mainz 1999,498-511. Compa
rable crypts also made their appearance in France slightly later: Deshouliéres, F.: Les cryptes en France et l’influence 
du culte des reliques, sur l’architecture religieuse. In: Mélanges en hommage á la mémoire de Fr. Martroye. Paris 
1940,213-238.

340 Bogyay (1955) 390. quotes the forged Arnulfinum of 977, in which St. Adrian’s church is described as an abbacia.
341 Conversio c. 11: officium ecclesiasticum ibidem colere. Wolfram (1979) 54.
342 For the union of body and soul after resurrection, for the life force (vis vegetativa) remaining in the body after death 

and the conceptualisation of martyrs’ graves as “sacred places”, cp. Angenendt, A.: Der Kult der Reliquien. In:
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The floor of the ambulatory crypt, constructed of Roman bricks, was broken during the 9th 
century in order to bury a set of painted and coloured glass windowpane fragments, some bearing 
figurái scenes. The drapery, the way the hands are held on the figurái fragments recall the Early 
Carolingian wall paintings from south Tyrol (especially Naturns, St. Prokulus), although the 
painting technique can be ultimately derived from the eastern Mediterranean.343 The workshops 
of the master craftsmen brought to the civitas stood near the church. The stained glass windows 
were made in the workshop behind the sanctuary and the fragments of the clay mould for the 
largest Carolingian bell known to date were found in a large casting pit south of the church.344 It 
is possible that ornamental elements bearing an interlace pattern carved from limestone had once 
adorned this church.345 This imposing, lavishly ornamented church could only have been built 
by a wealthy and powerful person well versed in the culture of the “Carolingian Renaissance”, 
who can most likely be identified with Liupram, Archbishop of Salzburg, known to have raised a 
church in honour of the martyr Adrian infra civitatem Priwinae between 850/54- 859.346

Yet another church, a three-aisled stone basilica measuring 20.5 m by 12-16 m, was exca
vated by Aladár Radnóti in 1946-47 and 1953 in the middle of Zalavár-Récéskút, north-east of 
the Vársziget. The rectangular church had a quadrangular stair turret by its south-western side. 
Three semicircular apses were recessed into the straight, eastern wall. Two rows of four pillars 
divided the nave into three aisles. The southern and northern walls were reinforced with buttress
es. In addition to the western main entrance, there were two other entrances on the northern and 
southern side. A narthex adjoined the western side, whose width corresponded to that of the stair 
turret. The rectangular basilica with three recessed semicircular apses represents a well-known 
type, which first appeared in the Holy Land and neighbouring areas in the earlier 6th century and 
soon became quite popular. It appeared on the Adriatic coast, reaching Italy and southern Tyrol 
in the early Carolingian period, where it remained popular until the 11th century. It is therefore 
possible that the architectural models of the Récéskút basilica can equally well be sought in the 
Adriatic and in the southern Alpine region, the latter through the mediation of Salzburg.347

Reliquien. Verehrung und Verklärung. Skizzen und Noten zur Thematik und Katalog zur Ausstellung der Kölner 
Sammlung Louis Peters in Schnützgen-Museum. Hrsg, von H. Legner. Köln 1989, 9-24.

343 Szőke, B. M. -  Wedepohl, K. H. -  Kronz, A.: Silver-Stained Windows at Carolingian Zalavár, Mosaburg (Southwest
ern Hungary). Journal of Glass Studies 46 (2004) 85-104.

344 The single similarly early bell is known from Canino near Viterbo. Fragments of a similar egg shaped bell dating from 
the 9th—10th century have been found at Haithabu and Vreden. For an overview of Carolingian bells, cp. Drescher, H.: 
Die Glocken der karolingerzeitlichen Stiftskirche in Vreden, Kreis Ahaus. In: 799. Kunst und Kultur der Karolin
gerzeit. Karl der Große und Papst Leo III. in Paderborn. Bd. III. Hrsg, von Chr. Stiegemann und M. Wemhoff. Mainz 
1999, 356-364 (with ample literature); for the mould of the Zalavár bell, cp. Benkő, E.: Zalavár-Vársziget, harang 
öntőmintája [Bell mould from Zalavár-Vársziget], In: Symphonia Hungarorum. Magyarország zenekultúrájának 
ezer éve. Ed. by J. Kárpáti. Budapest 2001, 24.

345 Tóth (1990); Bogyay, I :  Történeti forrás- és művészettörténeti stíluskritika Zalavár körül (Megjegyzések Tóth Sán
dor „A keszthelyi Balatoni Múzeum középkori kőtára” című tanulmányához) [Probleme historischer Quellenkritik 
und kunstgeschichtlicher Stilkritik um Zalavár. Bemerkungen zu Sándor Tóths Studie „Das mittelalterliche Lapi
darium des Balaton Museums zu Keszthely“]. Zalai Múzeum 4 (1992) 169-177. A number of other smaller fragments 
came to light in the course of the 1999-2000 excavation campaign.

346 According to the Conversio, the archbishop decided to erect an imposing church in Priwina’s seat at Mosaburg at the 
time when St. Mary’s church had already been built and he had dedicated churches in several other places, such as 
the one in Salapiguin, dedicated to St. Rupert, the patron saint of Salzburg Cathedral. The construction of the church 
was thus begun in 853-54 at the earliest and most of it must have been completed by 859, the year of the archbishop’s 
death, for there is no mention of its consecration in the subsequent part of the Conversio. The wording in qua ecclesia 
Adrianus martyr humatus pausat (“in which church the martyr Adrian lies buried”) implies that the church was an 
active church by the time the Conversio was written around 870.

347 Radnóti, A.: Une église du haut moyen age á Zalavár. Études Slaves et Roumaines I (1948) 21-30. For the control 
excavations in 1961-1963 and the reconstruction of an earlier wooden church and a mixed stone and wood church 
on the basis of the postholes, cp. Cs. Sós, Á.: Berichte über die Ergebnisse der Ausgrabungen von Zalavár-Récéskút
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The remains of a wooden church measuring 17 m by ca. 7 m were uncovered by Róbert 
Müller in the north-western part of Zalaszabar-Borjúállás-sziget in the early 1980s. The single 
nave church had a rectangular (or perhaps polygonal) chancel and a narthex in the west. A small 
stone wall with an opening in its middle laid into a shallow foundation trench separated the 
apse from the nave; it can probably be interpreted as rood screen. The apse could only be recon
structed from the position of the burials: its floor had either been plastered with clay or it lay so 
high that it had completely perished. The nave (and a part of the narthex) was floored with the 
bricks and roof tiles of a demolished Roman building. The church’s ground plan could be recon
structed from the area left empty by the over eight hundred burials in the churchyard and the 
large stone blocks lying at irregular distances from each other along the two sides of the nave, 
which suggested a building resembling the log cabins known from folk architecture, which had 
large horizontal timbers resting on stone blocks. The best analogy to this wooden church is the 
stone church at Breclav-Pohansko, in which the rood screen stood in roughly the same place as at 
Zalaszabar-Borjúállás-sziget.348

The cemeteries of the servicing villages around the churches of Mosaburg, on the islands of 
the civitas and along the River Zala reflect a substantial population concentration around the seat 
built by Priwina and Chozel.

The churchyards often contained over a thousand burials, which formed several superim
posed layers. The most exclusive section of these graveyards -  the area around the church’s 
chancel and the church’s southern side, and the family graveyards enclosed within a stone wall 
as by St. Adrian’s church on the Vársziget -  contained both burials performed according to the 
Christian rite without any grave goods and burials in which the deceased were laid to rest in ac
cordance with their rank. High-ranking women were buried with their masterfully crafted, richly 
filigreed gold and silver earrings, metal buttons, disc brooches and finger-rings, while the men’s 
burials often contained ornate sets of spurs.349

The servicing peoples too buried their dead both in the church graveyards, and in cemeteries 
containing the burials of related extended families lying in pagan sacred groves, farther from 
the churches,350 such as the ones at Esztergályhorváti-Alsóbárándpuszta,351 Garabonc-Ófalu

in den Jahren 1961-63. ActaArchHung 21 (1969) 51-103; for the critique of this reconstruction, cp. Bóna, I.: Oppo
nensi véleménye Cs. Sós Ágnes „A Dunántúl IX. századi szláv népessége” c. kandidátusi értekezéséről [Review of 
Ágnes Cs. Sós’ CSc Thesis, “The Slavic population of Transdanubia in the 9th cemetery”]. ArchÉrt 95 (1968) 116; 
Tóth, S.: Régészet, műemlékvédelem, történelem [Archaeology, monument protection, history], Építés-építészettu- 
domány 5 (1974) 617-630 (“scaffolding”); Szőke, B. M.: Zalavár. In: Régészeti Tanulmányok. Ed. by A. Degré. Zalai 
Gyűjtemény 6. Zalaegerszeg 1976, 76-84. For architectural parallels, cp. S. Steinmann-Brodtbeck: Herkunft und 
Verbreitung des Dreiapsidenchores. Untersuchungen im Hinblick auf die karolingischen Saalkirchen Graubündens. 
Zeitschrift für Schweizerische Archäologie und Kunsgeschichte 1 (1939) 65-95; Bogyay (1955) 363-364; Marusic 
(1977-78). The problem of possible architectural models can only be clarified if it were known whether the basilica 
was originally three-naved or whether the rows of pillars were added later. Single nave churches with a triple apsidal 
structure were quite popular in the Graubünden group of southern Tyrol. Kubach, E.-Elbern, H. V: Das frühmit
telalterliche Imperium. Kunst der Welt. Ihre geschichtlichen, soziologischen und religiösen Grundlagen 14. Baden- 
Baden 1968, 26-27.

348 Müller, R.: Karoling udvarház és temetője Zalaszabar-Borjúállás-szigetről [A Carolingian manor-house and its ceme
tery at Zalaszabar-Borjúállás-sziget]. In: Honfoglalás és régészet. Ed. by L. Kovács. A honfoglalásról sok szemmel I. 
Budapest 1994, 91-98.

349 Cs. Sós (1963) Taf. XLVII. 1-5, Taf. L, Taf. LI. 2; Müller, R.: Zalaszabar-Borjúállás-sziget. In: Évezredek üzenete, 
135-140, Figs 59-63.

350 Szőke, B.: Spuren des Heidemtums in den frühmittelalterlichen Gräberfeldern Ungarns. Studia Slavica 2 (1956) 
119-155.

351 Müller, R.: Régészeti összefoglaló az Esztergályhorváti-Alsóbárándpusztán feltárt Karoling-kori temetőről [Archäo
logische Zusammenfassung des karolingenzeitlichen Gräberfeldes von Esztergályhorváti-Alsóbárándpuszta], In: 
Karoling-kori emlékek. Régészet és antropológia. Ed. by G. Tóth. Szombathely 2004, 9-31.

147



Environmental Archaeology in Transdanubia

Fi,  7 Finds from ,he female and male burials of,he Carolingian period cemeteries 
at Garahonc-Ófatu / - / /  and Zalavar-Rezes
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I—II,352 Keszthely-Fenékpuszta-southern fort gate,353 Nagyrada, Vörs-Papkert B, Zalaszabar- 
Dezsősziget,354 Zalavár-Kövecses,355 Zalavár-Rezes, etc.356 Burials in churchyard cemeteries 
were performed according to the Christian rite, with the deceased laid to rest without any food or 
beverages (the few exceptions date to the period after the Hungarian conquest, when there was a 
brief return to pagan rites); the graves in the sacred groves contained a variety of food and drink 
offerings (hens, eggs, the occasional pig, sheep or goat, and beverages placed in clay vessels or 
wooden buckets).357

The men of the servicing peoples buried in the cemeteries reflecting a social organisation 
based on extended families were laid to rest with their leather pouch containing a tinder set, a 
comb, a razor, an iron awl and a whetstone. The pouch was suspended from a belt fastened with 
a plain bronze or iron buckle; in addition to the pouch, a wide bladed iron knife with a fuller kept 
in a wooden sheath covered with leather and often reinforced with a narrow metal band was also 
suspended from the belt. Each community had a few warriors, who were buried with their bow, 
arrowheads, winged lance, battle axe, battle knife (sax) and spurs. Swords are rare finds in these 
burials: one exceptional find is a double-edged Byzantine sword showing signs of repair from the 
burial of a warrior (Garabonc-Ofalu I, Grave 55).

Women’s jewellery articles were made up of simple wire ornaments and gilt bronze ear
rings with one or two grape bunch pendants, or a glass bead or metal bead pendant. They wore 
necklaces strung from multiple bar beads, glass beads and mosaic eye beads. Their garment was 
fastened with a pair of simple metal or glass buttons at the shoulder, and on their hand they wore 
a plain finger-ring or an embossed bronze one with a wide, shield shaped bezel decorated with 
a geometric design. A narrow bladed iron knife with an antler handle was often stuck into their 
belt. Their pin-cases fashioned from sheet bronze or iron and their spindle with a clay spindle 
whorl was often placed into their grave (Fig. 7).358

The anthropologic analysis of the communities buried in the cemeteries at Esztergályhorvá- 
ti-Alsóbárándpuszta, Alsórajk-Határi-tábla and Zalaszabar-Dezsősziget revealed a population 
with a uniform anthropologic profile, which differed more markedly from the earlier, 6th-8th 
century peoples living in the Zala region than from the communities buried in other Transdanu- 
bian and southern Slovakian cemeteries (such as Kaposvár-Fészeklak, Toponár, Zelovce/Zsély), 
suggesting that it could hardly have originated from the Moravian Basin.359 This is largely true 
for the cemetery at Garabonc-Ófalu I, with the slight difference that the extended family buried

352 Szőke, B. M.: Karolingerzeitliche Gräberfelder I—II von Garabonc-Ófalu. Antaeus 21 (1992) 41-203.
353 Cs. Sós, Á.: Das frühmittelalterliche Gräberfeld von Keszthely-Fenékpuszta. ActaArchHung 13 (1961) 247-305.
354 Müller, R.: Gräberfeld und Siedlungsreste aus der Karolingerzeit von Zalaszabar-Dezsősziget. Antaeus 21 (1992) 

271-336.
355 Cs. Sós (1984).
356 Szőke, B. M.: Die landschaftsgeschichtliche Verhältnisse im unteren Zalatal. Antaeus 21 (1992) 33-39.
357 The archaeozoological examination of the animal bones indicated that the meat offerings came from cooked or roast

ed animals. The pagan custom of depositing meat and beverages could be observed in the case of a few grave groups 
(i.e. families) within a particular cemetery. In some cases, a hen was placed in a child’s burial together with its head; 
this practice can be explained by a superstition, which has been recorded among the Cheremis, and which may have 
been known in the Carpathian Basin too through the Avars: a hen must be killed as part of the burial rite, which will 
gather the deceased’s tears, because the deceased cannot appear before the prince of the otherworld without his or her 
tears. Cp. K. Kovács, L.: A Kolozsvár hóstátiak temetkezése [Bestattungen bei den Hóstatern in Kolozsvár-Klausen- 
burg], Kolozsvár 1944, 21-22.

358 Szőke, B. M.: Karoling-kori szolgálónépi temetkezések Mosaburg/Zalavár vonzáskörzetében: Garabonc-Ófalu I—II 
[Karolingerzeitliche Dienstvölkerbestattungen im Umkreis von Mosaburg/Zalavár. Garabonc-Ófalu I—II]. Zalai 
Múzeum 5 (1994)251-317.

359 Ery, K. -  Marcsik, A. -  Suskovics, Cs. -  Rendes, K.T. — Tóth, G.: Esztergályhorváti-Alsóbárándpuszta 9.-10. századi 
népességének embertani képe [Anthropological Notition of the 9th-10th century Esztergályhorváti-Alsóbáránd- 
puszta Population], In: Karoling-kori emlékek. Régészet és antropológia. Ed. by G. Tóth. Szombathely 2004, 35.
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here shows the closest relation with the deceased at Pettau/Ptuj (an area also controlled by Pri- 
wina) and the deceased in the early Árpádian Age cemetery excavated at Zalavár-Kápolna.360

*

In sum we may say that the Little Balaton region played a prominent role in the settlement his
tory of Transdanubia during the Migration period and in the early Middle Ages. This prominent 
role can principally be attributed to the region’s excellent infrastucture, namely that two crossing 
places of an important trade route lay in this region. An inland fort was built at Keszthely-Fenék- 
puszta in the late Roman Age, which grew into a regional administrative centre, retaining this 
role in the early centuries of the Migration period. Its significance faded at the close of the early 
Avar period and the region remained without a centre for some time. The region again became 
prominent after the eastward expansion of the Carolingian Empire, which led to the reorganisa
tion of Pannónia and the creation of the centre at Mosaburg/Zalavár, which -  although not long- 
lived -  had an impressive cultural irradiation. The arrival of the ancient Hungarians brought the 
forceful demise of this regional centre in 900.

Migration period settlement history of the Balaton Uplands
Péter Langó

The early Migration period

A new population crossed the River Tanais (Don) in the 370s. The appearance of the Huns re
drew the political map of the territories occupied by Germanic peoples up to that time: the Huns 
absorbed some groups and routed others. The arrival of the Huns and -  in István Bóna’s words -  
the “panic” caused by them had a profound impact on events in Pannónia and the Balaton Up
lands.361 The written sources mention the effects of the migrations from the late 370s, and of the 
incursions of Germanic troops and steppean horsemen into Pannónia.362 Being a frontier prov
ince, Pannónia became even more exposed to the attacks of barbarian troops after the appearance 
of the Huns in Eastern Europe.363 Following the collapse of the Pannonian section of the Danu- 
bian limes, the region was first settled by the Goths fleeing the Hunnic onslaught, leading to the 
virtual cessation of provincial life364 after the greater part of the Romanised population left the 
province.365 The abandonment of the 4th century villa rustica at Kékkút can no doubt be linked to 
the political changes.366 Life in the province turned from bad to worse after 434, when the Huns

360 Éry, K.: Anthropologische Untersuchungen an drei Populationen aus dem 9. Jahrhundert in Westungarn (Gräber
felder Garabonc 1 und II, Zalaszabar-Dezsösziget). Antaeus 21 (1992) 337-474.

361 Bóna (1991) 9-24.
362 Szőke (1994) 145.
363 Mócsy, A.: Pannónia and Upper Moesia. London-Boston, 1974, 339-350.
364 Szőke, B.: A határ fogalmának változásai a korai középkorban (Adatok a Kerka-vidék kora középkori tele

püléstörténetéhez) [Changes in the concept of border in Early Medieval Period. Some data to the settlement history 
of the Kerka region.]. Zalai Múzeum 13 (2004) 177-178; idem: Borders, Border Defences and Border Guards in the 
Early Middle Ages. Antaeus 28 (2005) 121-122.

365 Wilkes, J. A Pannonian refugee of quality at Salona. Phoenix 26 (1972) 377-393.
366 Sági, K.: Ókeresztény bazilikának vélt villa rustica hitelesítő feltárása Kékkúton [Kontrollgrabung einer für früh

christliche Basilika gehaltenen Villa rustica in Kékkút], VMMK 11 (1972) 121-137.
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acquired Valeria and Pannónia Prima, where the Balaton Uplands also lay.367 The region again 
came under Roman authority in 455, after the Huns were driven away following Attila’s death. 
The Emperor Avitus’s rule was rather brief: in the autumn of 456, the Ostrogoths, allies of the 
East Roman Emperor Marcianus, occupied the region.368

Keszthely-Fenékpuszta, one of the four late Roman forts in inland Pannónia, acted as the re
gion’s centre. Erected on the Fenékpuszta peninsula, the fort was probably built sometime in the 
early 4th century and was repeatedly renewed.369 The most important find assemblages, which 
shed light on the fort’s role in the Migration period, were brought to light in the castrum and its 
broader environs. The excavations also yielded indirect evidence for the history of Szigliget Bay, 
an area much poorer in archaeological finds. The grave goods of the burials in the cemeteries370 
and the settlement finds uncovered in the fort371 indicate that the fort and its area were continu
ously occupied. The archaeozoological finds from the fort occupied by Avitus372 and the mass 
graves, which have been linked to the Goths’ arrival, too reflect the area’s pivotal role.373 As the 
seat of Thiudimer, the Gothic king, the fort retained its importance.374 The Ostrogoths abandoned 
this area in 473 and left Pannónia. The archaeological record of the period between the departure 
of the Goths and the arrival of the Langobards in two successive waves in the earlier 6th century 
is rather scanty in spite of the systematic investigations in the Keszthely Basin and the Little 
Balaton region. Even less is known about the areas to the north-east.

One sign of the Langobards’ arrival is the disturbed cemetery at Balatonrendes, east of 
Szigliget Bay.375 A rich array of Langobard finds has been recovered at Fenékpuszta and Keszt- 
hely-Dobogó.376 The exact date of the extensive cemetery, whose burials contained poorer grave 
goods than the burials by the walls of the Fenékpuszta fort and in the horreum, is still debated. 
It has been suggested that this burial ground was opened during the Avar period and, alternately, 
that the first burials date from an earlier period.377

The victory of the Avar-Langobard alliance, bringing an end to the war between the Gepids 
and the Langobards and the latters’ departure to Italy, opened a new chapter in the region’s life. 
Similarly to other regions of Transdanubia, the Balaton Uplands too came under Avar overlord
ship. The articles made in the Avar style in the find assemblage unearthed beside the southern wall 
of the Fenékpuszta fort suggests that the conquerors had settled somewhere nearby. Although the

367 Bóna (1991) 52.
368 Müller (mi)  109.
369 Idem (1987); idem (1996a) 98-102.
370 Ibidem 93. It has been suggested that the burial with a niche in the wall of the grave pit uncovered at Keszthely- 

Téglagyár can perhaps be associated with the Sadagarii, described as the allies of the Huns in the written sources. 
Róbert Müller has pointed out that this interpretation was based on the combination of two pieces of evidence: firstly, 
that burials of this type were rather rare in that period and, secondly, that the Sadagarii, who had remained loyal to the 
Huns, had been attacked by the Ostrogoths after Valamer had defeated the Huns. Cp. P. Váczy: A hunok Európában 
[The Huns in Europe], In: Attila és hunjai. Ed. by Gy. Németh. Budapest 1940, 136-137. For the Sadagarii, cp. 
Németh, Gy.: A hunok nyelve [The language of the Huns], In: Attila és hunjai. Ed. by Gy. Németh. Budapest 1940, 
226.

371 Müller, R.: V. századi bronzműves műhely maradványai Keszthely-Fenékpusztáról [Reste einer Bronzewerkstätte 
aus dem 5. Jahrhundert in Keszthely-Fenékpuszta], ArchÉrt 105 (1978) 11-29; Müller (1987) 270; Szőke (1994) 149.

372 Müller, R.: Keszthely-Fenékpuszta. RégFüz I. 47 (1996) 38.
373 Straub, P.: 5. századi tömegsírok Keszthely-Fenékpusztán [Massengräber aus dem 5. Jahrhundert in Keszthely- 

Fenékpuszta], MFMÉ-StudArch 8 (2002) 177-200.
374 Müller (1987) 109; Straub (2000) 213.
375 MRT 1, 43. For the settlement of the Langobards in Pannónia, cp. Bóna (1976) 31-36.
376 Szőke (1994) 151.
377 Barkóczi, L.: A 6th century cemetery of Keszthely-Fenékpuszta. ActaArchHung 20 (1968) 275-311; Müller (1987) 

109-110; Szőke (1994) 151.
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boundary of the Avars’ settlement territory lay in this area,378 the arrival of this new population 
did not mean that the earlier population disappeared, as shown by the findings of the investiga
tions in the Keszthely area. The population of the area, occupied continuously since the late Ro
man period, remained unaltered or changed to a small extent only.379 This population retained its 
Christian faith and earlier culture even after the Avar conquest.380 The 7th century destruction 
level in the defenceworks of the Keszthely fort381 and the Avar cemeteries opened in the middle 
third of the 7th century at Gyenesdiás, Kékkút and Keszthely382 reflect the transformation of the 
earlier network of cultural contacts. The settlement of Avar communities in this area led to major 
shifts in the political realm.383 384

The Keszthely culture

Kálmán Darnay unearthed two burials of a 6th century cemetery at Szigliget at the turn of 
the 19th—20th centuries. The silver basket earring, the filigree decorated bronze stylus pin, the 
bronze finger-ring and the silver strap-end showed cultural affinities with similar articles of the 
Mediterranean world (Fig. 8)?M The finds from Szigliget-Várhegy resemble the assemblages 
from Keszthely and its environs, which were first brought to light by Vilmos Lipp.385 The label 
Keszthely culture denotes the finds, which have much in common with late antique, Mediter
ranean culture as determined by András Alföldi.386 Several historical interpretations have been 
proposed for this 7th-8th century material on the basis of the above analogies. The finds have 
been regarded as the heritage of the provincial population,387 which survived the stormy centuries 
of the Migration period; another interpretation linked the finds to various Germanic groups pass
ing through or settling in the area.388 It has also been suggested that this culture can be associated 
with the prisoners taken captive during the Avars’ campaigns, who were settled in this area by

378 Bóna, I.: Beiträge zu den ethnischen Verhältnissen des 6-7. Jahrhunderts in Westungarn. Alba Regia 2-3 (1961-1963) 
62; Müller (1987) 109.

379 Müller, R.: Ein germanisches Grab der Frühawarenzeit aus Keszthely-Fenékpuszta. ActaArchttung 51 (1999-2000 
[2000]) 341-357.

380 Tóth, E.: A  4-8. századi pannóniai kereszténység forrásairól és a leletek forrásértékéről [On the sources of Pannon
ian Christianity in the 4th-8th century and on the source value of the findings]. Magyar Egyháztörténeti Vázlatok 2 
(1990) 29-30.

381 Müller (1992) 279; idem (1996a) 99.
382 Kiss (1999a).
383 Müller, R.: Vorbericht über die Freilegung des Grabes eines hohen Militärs aus der Mittelawarenzeit in Gyenesindás. 

CommArchFlung 1989, 141-164; idem: Der Häuptling von Gyenes. Awarenzeit in der Umgebung von Keszthely. 
Wien 1990; László, P.: Kékkút-Török oldal. RégFüz I. 33 (1980) 69.

384 Darnay (1901) 180-181; MRT 1, 154; Müller (1992) 259.
385 Lipp, V: Die Gräberfelder von Keszthely. Budapest 1885; MRT 1, 91; Kiss (1999b).
386 For good overviews of the Keszthely culture, cp. Kovrig, L: Megjegyzések a Keszthely-kultúra kérdéséhez [Remarks 

on the question of the Keszthely culture], ArchÉrt 85 (1958) 66-72; Midler (1987); idem (1992); idem (1996a); idem: 
Die Keszthely-Kultur. In: Reitervölker aus dem Osten. Hunnen + Awaren. Hrsg, von F. Daim. Halbturn 1996, 265- 
266; Daim, F.: Keszthely. In: Reallexikon der Germanischen Altertumskunde 16. Hrsg. vonH. Beck, D. Geuenichund 
H. Steuer. Berlin 2000, 468-474; Bierbrauer (2004).

387 Kiss, A.: Pannónia rómaikori lakossága népvándorláskor helybenmaradásának kérdéséhez [Zur Frage des Fortle
bens der römerzeitlichen Bevölkerung von Pannonien in der Völkerwanderungszeit]. JPME (1965) 81-123; Kiss, A.: 
A Keszthely-kultúra helye a pannóniai római kontinuitás kérdésében [The place of the Keszthely culture in the 
problem of Roman continuity in Pannónia]. ArchÉrt 95 (1968) 93-101; Barkóczi, L. -  Salamon, Á.: Tendenzen der 
strukturellen und organisatorischen Änderungen pannonischer Siedlungen im 5. Jahrhundert. Alba Regia 21 (1984) 
181; Bierbrauer (2004).

388 Sági, K :  Die Zweite altchristliche Basilika von Fenékpuszta. Acta Antiqua 9 (1961) 427-429; idem: Das Problem 
der pannonischen Romanisation im Spiegel der völkerwanderungszeitlichen Gesichte von Fenékpuszta. Acta An
tiqua 18 (1970) 147-196; Bóna, L: Ein Vierteljahrhundert Völkerwanderungszeitforschung in Ungarn (1945-1969). 
ActaArchHung 23 (1971) 299-300.
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Fig. 8. Basket earring, stylus pin and finger-ring from Szigliget (after Darnay 1901)

Fig. 9. Snake-headed bronze bracelet from Balatonederics

the khagan.389 More recent research has shown that these finds are not restricted to this area and 
that certain articles occur in other 7th century assemblages from Transdanubia.390 These studies 
also indicate a more intricate web of relations with the Mediterranean world.

389 Bóna, I.: Avar lovassír Iváncsáról [Grave of an Avar horseman at Iváncsa]. ArchÉrt 97 (1970) 257-258, note 122. For a 
critique of Bóna’s suggestion, cp. Miiller (1987) 109-110; cp. also Straub, P.: Újabb adalék a Keszthely-kultúra erede
téhez egy fenékpusztai sír kapcsán [Ein neuer Beitrag zum Ursprung der Keszthely-Kultur anhand eines Grabes von 
Fenékpuszta], Zalai Múzeum 9 (1999) 181-193; idem: A Keszthely-kultúra kronológiai és etnikai hátterének újabb 
alternatívája [Die neuere Alternative des chronologischen und ethnischen Hintergrundes der Keszthely-Kultur]. Za
lai Múzeum 9 (1999) 195-224; idem (2000) 214-215.

390 Bierbrauer (2004).
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The snake-headed bronze bracelet found at Balatonederics (Fig. 9) can be assigned to the late 
phase of the Keszthely culture.391 In the mid-7th century, the area gradually became isolated from 
the Mediterranean world. Another sign of this change in addition to the appearance of bronze 
snake-headed bracelets resembling the one from Balatonederics was the spread of stylus pins 
decorated with a triangle design and the disappearance of disc brooches. Some cemeteries of this 
population remained in use until the early 9th century, in spite of the insularity of the culture and 
the marked presence of typical Avar articles.392

The Carolingian period and the Hungarian Conquest period

Following the collapse of the Avar Khaganate, the area became part of the province called Oriens 
and was incorporated into Charlemagne’s empire.393 The missionary activity of Salzburg after 
804 also affected this area; the Balaton Uplands later probably came under the control of Priwina, 
who administered his comitatus from his seat at Zalavár/Mosaburg.394 Unfortunately, no archaeo
logical finds representing this period have yet been brought to light in this region.

The single archaeological find, which can be linked to the arrival of the ancient Hungarians 
around 900,395 396 is a pair of stirrups from Badacsonytomaj (Fig. 10)m . This find highlights the 
main difficulties in the research of this period.397 It has been suggested that the 10th century 
archaeological assemblages from Transdanubia differ substantially from the artefact types in 
the Great Hungarian Plain, and the label “Transdanubian phenomenon” has been introduced to 
describe this difference.398 However, this label is misleading since there is no “Great Hungarian 
Plain phenomenon” as regards the 10th century find assemblages, and neither can we talk of a 
“Transdanubian phenomenon”. Transdanubia can be divided into several smaller regions, many 
of which have characteristic find types.399 The large commoners’ cemeteries uncovered in Trans
danubia differ from the smaller burial grounds with their lavishly furnished graves in the Small 
Hungarian Plain and the Upper Tisza region both as regards their layout and their finds. It has 
by now become clear that burial grounds comparable to these extensive commoners’ cemeteries 
were established throughout the Carpathian Basin.400 The stirrups from Badacsonytomaj suggest 
that family graveyards resembling the ones known chiefly from the Danube-Tisza Interfluve

391 The bracelet is in the collection of the Balaton Museum in Keszthely (inv. no. 58.718.1). Cp. also MRT 1, 35; Müller 
(1992) 256; Garam, É.: Die awarenzeitlichen Scheibenfibeln. CommArchHung 1993, 132.

392 Müller (1992) 280; idem (1996a) 99-100; Perémi, Á.: A Lesencetomaj-Piroskereszt Keszthely-kultúrás temető fülbe
valói [Burial earrings of the Lesencetomaj-Piroskakereszt Keszthely Culture], VMMK 21 (2000) 41-75.

393 Szőke, B. M.: The question of continuity in the Carpathian Basin of the 9th century A. D. Antaeus 19-20 (1990-1991) 
145-157.

394 Idem (1994) 184-188.
395 For the arrival of the ancient Hungarians, cp. Bóna, I.: A magyarok és Európa a 9-10. században [The ancient Hun

garians and Europe in the 9th-10th centuries], Budapest 2000, 29.
396 The stirrup is housed in the collection of the Balaton Museum in Keszthely (inv. no. 58.564.1).
397 MRT 1, 30.
398 Mesterházy, K.: Dunántúl a 10. században [Transdanubia in the 10th century]. Századok 136 (2002) 327-340.
3" For good examples of a regional approach, cp. Kürti, B.: Régészeti adatok a Maros-torok vidékének 10-11. századi 

történetéhez [Archäologische Angaben zur Geschichte der Umgebung der Marosmündung in den 10-11. Jahrhun
derten]. In: A kőkortól a középkorig. Ed. by G. Lőrinczy. Szeged 1994, 369-386; Révész, L.: Honfoglalás kori női sír 
Békéscsaba-Erzsébethelyen [Ein landnahmezeitliches Frauengrab in Békéscsaba-Erzsébethely], MFMÉ-StudArch 3 
(1997) 169-195.

400 Istvánovits, E.: A Rétköz honfoglalás és Árpád-kori emlékanyaga [Das landnahme- und arpadenzeitliche Nach
lassmaterial des Rétköz], Régészeti gyűjtemények Nyíregyházán 2. Magyarország honfoglalás és kora Árpád-kori 
sírleletei 4. Nyíregyháza 2003, 71-112; Kovács, L.: István Dienes’ grösste Ausgrabung in Magyarhomorog-Kónya- 
domb (Forschungsgeschichte). ActaArchHung 49 (1997) 363-384.
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Fig. 10. Stirrup from Badacsonytomaj

and the area beyond the River Tisza were also opened in Transdanubia. The find material and 
the burial customs of the communities burying their deceased in these Transdanubian cemeteries 
do not differ from the 10th century Hungarian groups in more easterly and westerly regions (the 
Small Hungarian Plain and Upper Hungary, now lying in Slovakia), as shown by the finds from 
Vörs401 and Balatonújlak.402 The apparent absence of smaller graveyards of this type compared to 
other regions is misleading since the stray finds suggest that this area was similarly densely settled. 
The scarcity of finds can be explained by the more efficient cultivation techniques in Transdanubia, 
which led to the destruction of many finds well before they captured the imagination of the 19th 
century Hungarian nobles interested in the relics of the past. Pál Sümegi has convincingly demon
strated that compared to other regions of the Carpathian Basin, arable farming was practiced on a 
higher level in the Balaton Uplands from the Bronze Age onward. The Germanic peoples and the 
population of the Keszthely culture were both attracted to this region by the legacy of Roman farm
ing techniques. These developed cultivation techniques, however, led to the destruction of many 
family graveyards of the Hungarian Conquest period. Many burials, often lying no deeper than 
90 cm, fell prey to vine planting and agricultural work on the sunny mountain slopes of the Balaton 
Uplands, whose fame was well established by the 18th century. Very often only stray finds, such as 
the stirrups from Badacsonytomaj, are all that survive of the population which once settled here.

401 Költő, L.: Vörs, Majori-dűlő. In: Régészeti kutatások Magyarországon 2001. Ed. by J. Kisfaludi. Budapest 2003, 
238-239.

402 Siklósi, Zs.: Balatonújlak-Erdő dűlő (M7/S-37 lelőhely). SMK 16 (2004) 31-34.
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Medieval settlement history of the Little Balaton region
Agnes Ritoók

Transdanubia, the one-time Roman province of Pannónia, was occupied by the Hungarian troops 
returning from the Italian campaign in 900. According to the tradition recorded in the chronicles, 
the Little Balaton region was part of the settlement territory of Bulcsu, the harka, the third most 
important dignitary.

Conquest period finds are only known from the fringes of the study area. Thirty-five of 
the 716 graves in the Vörs-Papkert cemetery,403 lying in the eastern part of the Little Balaton 
basin near the mouth of the River Zala, can be assigned to the 10th century (the burial ground 
was opened in the late 8th century). These burials do not form a separate group, and it is clear 
from their location that the community using the cemetery knew where the earlier burials lay. 
Men were laid to rest with a reflex bow reinforced with stiffening plaques, diamond shaped ar
rowheads and, in one case, a mount decorated quiver, a double-edged sword, and a belt adorned 
with metal mounts. Two symbolic horse burials contained pear shaped and button-terminalled 
stirrups. Women wore silver or bronze earrings with a pendant, twisted neck-rings, silver plate 
or twisted bronze bracelets. Their dress was trimmed with round and diamond shaped silver gilt 
mounts. The latest graves in the cemetery contained simple jewellery (rings with twisted ter
minals, wire bracelets), barrel shaped beads covered with silver foil, finger-rings with engraved 
bezel, ball buttons and rattles. The single coin from the cemetery, a coin issued under Berengar 
between 888-915, was strung among the beads worn by a child.

The griffin on the buckle of the quiver belt recalls the creature on the Benepuszta strap-end 
and can be linked to the first generation of the ancient Hungarians. The finds suggest that the 
burial ground was abandoned in the early 11th century.

A total of 404 burials were uncovered in the 10th century cemetery excavated at Vörs- 
Majori-dülő,404 which had no earlier section. Two graves contained a bow; several burials yielded 
a quiver filled with arrows. One woman was laid to rest with a pair of cast bronze discs bearing 
the depiction of a horse and the Tree of Life. The coins sewn onto the dress from one burial (a 
denar issued by the town of Verona in the first quarter of the 10th century and a coin of Lothar II 
issued between 945-950) and the burial custom of laying the arms across the pelvis or drawing 
them up to the shoulder suggested that the cemetery dated from the later 10th century.

István Dienes dated the thirteen graves of the cemetery section brought to light at Zalaszent- 
grót in the Zala Valley, a little to the north of the study area, to the later 10th century in view 
of the lack of horse bones and the absence of eastern costume articles.405 Two burials contained 
horse harness: four pear shaped stirrups (one decorated with copper inlay), a bit, loops from a bit 
and a girth buckle. Weapons were represented by an iron axe, a quiver with iron fittings, bone 
stiffening plaques from a bow, lozenge shaped arrow-heads and the iron tip of wooden arrow
heads. The burial ground was used by one family over a shorter period of time. The excavator 
assumed that, being the leaders of a larger community, the family soon converted to Christianity 
and probably buried their dead in a churchyard.406

403 Költő, L.: Az első honfoglalók a Balaton déli partján [Die ersten Landesoberer am Südufer des Plattensees]. In: 
A magyar honfoglalás korának régészeti emlékei. Ed. by M. Wolf and L. Révész. Miskolc 1996, 187-196; idem: 
Vörs-Papkert B. In: The Ancient Hungarians. Exhibition catalogue. Ed. by I. Fodor. Budapest 1996, 376-378.

404 Költő, L. -  Horváth, P.: Vörs-Majori dűlő 357. számú sírban talált tegez zárszerkezetének restaurálása [The recon
struction of the fastening of the quiver found in Grave Number 357 at Vörs-Majori dűlő]. SMK 16 (2004) 223-235.

405 Dienes (1960).
406 Ibidem. In his opinion, the commoners’ cemetery unearthed at Zalaszentgrót-Polgárváros-Gravel quarry had per

haps been used by this community. Cp. Posta, B.: Zala-Szenth-Gróthi ásatás [Excavation at Zala-Szenth-Gróth],
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Missionary activity in the Little Balaton region was initially organised by the Veszprém 
bishopric. A charter issued in 1009 lists the four counties under the bishopric.407 The county of 
Colon civitas incorporated the area of what later became County Zala.408 County Colon (Kolon) 
is not mentioned in later sources. The name409 itself is preserved in the name of a settlement ly
ing between Balatonmagyaród and Zalakomár, which was abandoned in the 17th century. The 
large-scale excavations conducted on the site did not bring to light defence works indicating a 
county seat.410 The burials of the earliest cemetery (Balatonmagyaród-Felső-Koloni-dülő) yield
ed a few outstanding grave goods,411 as well as coins of King St. Stephen (1000-1038), András I 
(1046-1060) and Béla I (1060-1063), indicating that the burial ground was used from the late 
10th century to the close of the 11th century.412 The extensive commoners’ cemetery at Balaton- 
magyaród-Hídvégpuszta-déli rév, which has been largely destroyed and only its eastern section 
could be excavated, was used during roughly the same period. The bronze, tin and lead jewelery 
articles and finger-rings deposited in the burials indicated that the cemetery was abandoned 
sometime in the later 11th century.413

The burials in the cemetery uncovered at Zalavár-Municipal cemetery I414 fall into the same 
period. One of the late graves yielded a denar of András I; the many S terminallcd lock-rings 
made chiefly from bronze only included a single specimen with ribbed terminals. A neck-ring 
and pendant ornaments from a 10th century burial probably destroyed during the digging of a 
grave in the modern cemetery of Zalavár were presented to the Balaton Museum in Keszthely.415 
The early Árpádian Age cemeteries on the Zalavár ridge include the cemetery sections uncov
ered at Sármellék-Airfield416 and Sármellér-Railway station,417 as well as the graves found at 
Keszthely-Apátdomb to the east of this ridge.418 Remains of a 10th century settlement have been 
excavated at Balatonmagyaród-Kiskányavár.419

The monks of the Benedictine monastery built on an islet of the River Zala participated in the 
conversion of the inhabitants of the Lower Zala Valley from the second decade of the 11th cen-

ArchÉrt 15 (1895) 326-333, and Darnay, K.: Szt.-Gróth-Polgárvárosi ásatás [Excavations at Szt.-Gróth-Polgárváros]. 
ArchÉrt 16 (1896) 127-132. The finds are in the collection of the Hungarian National Museum. The grave goods 
included three neck-rings. None of the burials yielded a coin. (HNM inv. no. 1895.44.52-93 and 1896.3.51-117. The 
finds have since been lost with the exception of a neckring and a few S terminalled lock-rings.)

407 DHA 52 ( No. 8).
408 According to Zsoldos, A.: The Territory of Kolon County. In: Quasi liber et pictura. Tanulmányok Kubinyi András 

hetvenedik születésnapjára -  Studies in honour of András Kubinyi on his seventieth birthday. Ed. by Gy. Kovács. 
Budapest 2004, 703, County Kolon incorporated not only Zala, but also Somogy and the areas beyond the River 
Drava.

409 Bóna, I.: Az Árpádok korai várai [The early castles of the Árpádian Dynasty], Debrecen 19982, 53 argued that Kolon 
can probably be identified with the first ispán of the county, which did not have an earthen fort in this early period, 
and that the medieval settlement evolved from his encampment.

410 Szőke, B. M. -  Vándor, L.: Kísérlet egy táji egység településtörténeti rekonstrukciójára. A Kisbalaton régészeti prog
ramot kísérő régészeti leletmentő ásatások (1980-1985) tapasztalatai [Versuch einer Siedlungsgeschichtlichen Re
konstruktion einer Region. Erfahrungen aus den das Program „Klein-Balaton“ begleitenden archäologischen Ret
tungsgrabungen 1980-1985]. In: Közlemények Zala megye közgyűjteményeinek kutatásaiból 1986. Ed. by I. Bilkei. 
Zalai Gyűjtemény 26. Zalaegerszeg 1987, 90; Vándor (1996) 145; idem (2002) 102.

411 Ibidem 116-118.
412 Vándor (1996) 145; idem (2002) 117-118.
413 Idem (1996) 158, Site 113, and Béla Miklós Szőke’s kind personal communication.
414 Tettamanti, S.: A Zalavár-Községi I. számú XI. századi temető [Das Gräberfeld Nr. I. von Zalavár-Község], ArchÉrt 

98 (1971)216-244.
415 Vándor (1996) 161, Site 99.
416 MRT 1, Site 40/16.
417 Ibidem Site 40/4.
418 Ibidem Site 21/49.
419 Vándor (1996) 158, Site 115.
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tury. The monastery’s church, dedicated to St. Hadrian, was consecrated in 1019; it stood on the 
southern extension of Zalavár-Vársziget.420 Its location suggests that it can probably be identified 
with the earlier church dedicated to the Virgin Mary in Priwina’s fortified settlement. The 11th 
century burials in the church graveyard yielded denars of Salamon (1063), Géza dux (1064-1074) 
and László I (1077-1095), the typical ring jewellery of the period, usually made from silver (and 
in one case from electrum), a twisted bronze neck-ring, a bronze wire bracelet and a handful 
of beads.421 The material of the finds and the fact that burial in a monastery meant a twofold 
financial burden422 strongly suggests that the deceased came from the ranks of the elite living in 
the monastery’s broader area. The buildings of the Arpádian Age complex, whose architectural 
details remain largely unknown, were probably enclosed within a stone wall at the end of the 11th 
century at the earliest.423

A new (parish) church was built north of the monastery in the last third of the 11th century 
(Zalavár-Kápolna424) and a graveyard was opened around the church. With the exception of 
the neck-rings and bracelets, the finds from the burials correspond to the article types from the 
graves on the monastery’s territory, although their material is more varied: lead and bronze jew
ellery is more abundant than silver pieces. The young women’s and girls’ burials contained many 
beads made from semi-precious stone (fluorite) and glass.

The recently begun excavation of the rectangular area enclosed within a palisade between the 
monastery and the parish church brought to light settlement features (open-air fireplaces, pits) 
dated by Arpádian Age finds.425 These settlement features and their finds are the only indica
tions of a secular post-Conquest period settlement at Zalavár-Vársziget. The settlement has been 
tentatively interpreted as a manor-house. While it is assumed that the ispán's seat of County Zala 
was probably established at Vársziget in the later 11th century, only after the conclusion of the 
excavations will it be possible to determine whether the area enclosed by the palisade had indeed 
served this purpose. An oven was built above the dismantled wooden palisade in the late Árpá- 
dian Age (in the last third of the 13th century).

The wooden church at Főnyed-Gólyásfa was built before the close of the 11th century;426 the 
stone church at Zalavár-Kövecses-sziget, later enlarged with a southern narthex, was erected in

420 Györffy (1977) 325.
421 For a brief overview cp. Ritoók, A.: Die Friedhöfe des Benediktinerklosters St. Hadrian sowie der nördlich des 

Klosters gelegenen Pfarrkirche. In: Europas Mitte um 1000. Katalog. Hrsg, von A. Wieczorek und H.-M. Hinz. 
Stuttgart 2000, 342-343, with the incomplete and erroneous key to the ground plan. The correct key is as follows: 
1. pilgrim church dedicated to St. Adrian (9th century), 2. location of the monastery’s church consecrated in 1019, 
3. parish church.

422 The parish had to be paid and a donation also went to the monastery. Szuromi, Sz. A.: A temetésre vonatkozó egyház
fegyelem a XII-XIII. században [On preparation for death in the 12th and 13th centuries in the light of ecclesiastic 
discipline]. Bibliotheca Instituti Postgradualis Iuris Canonici Universitatis Catholicae de Petro Pázmány nominatae 
111. 4. Budapest 2002, 80, 95.

423 Ritoók, A.: Zalavár. In: Paradisum plantavit. Benedictine monasteries in medieval Hungary. Ed. by I. Takács. Pan
nonhalma 2001, 322-327, 673-676.

424 Cs. Sós, Á: Die Ausgrabungen Géza Fehérs in Zalavár. ArchHung 41. Budapest 1963, 160-188. The findings of recent 
excavations (1996-2003) have in part been published by Ritoók, Á.: Zalavár-Kápolna: egy temető elemzés lehetőségei 
és eredményei [Zalavár-Kápolna: Possibilities and Results of a Cemetery Analysis], In: „... a halál árnyékának 
völgyében járok.” A középkori templom körüli temetők kutatása. Opuscula Hungarica 6. Ed. by A. Ritoók and 
E. Simonyi. Budapest 2005, 173-183.

425 Until 2004, only the width of the eastern boundary could be established (59 m).
426 M. Aradi, Cs.: A főnyed-gólyásfai Árpád-kori temető és település eddigi ásatásának összegzése [Summary of the 

Excavations at the Árpád-aged Cemetery and Settlement of Főnyed-Gólyásfa], SMK 13 (1998) 113-154; idem: Tele
püléstörténeti vizsgálatok Somogy megye Kis-Balatonnal határos területein [Settlement Patterns in Somogy County 
near the Kis-Balaton Region]. In: Quasi liber et pictura. Tanulmányok Kubinyi András hetvenedik születésnapjára 
-  Studies in honour of András Kubinyi on his seventieth birthday. Ed. by Gy. Kovács. Budapest 2004, 13-25.
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the early 12th century.427 The church with a rectangular chancel at Esztergály-Huszárvár (medi
eval Báránd) probably dates from the same period.428 The church of one-time Hosszúpáh, today 
part of Alsópáhok, is also considered to be an early building.429 A rectangular nave and a tower 
were added to St. Lőrinc’s rotunda church in Keszthely in the 13th century.430 The chapel dedi
cated to the Blessed Virgin at Balatonmagyaród was initially a wooden church, which was later 
rebuilt in brick in the Gothic style.431 The use and function of the church at Zalavár-Récéskút 
during this period is uncertain, in spite of the Árpádian Age pottery sherds and a corpus broken 
off from a 12th century processional cross found there.432 The many 11th-13th century settle
ments along the eastern shoreline of the Little Balaton and the B a 1 aton m agy aró d—Z a I a vá r ridge 
reflect the dense settlement network of the period. One noteworthy find from this period is a 
yellowish-green glazed amphora from the later 10th century or the beginning of the 11th century 
manufactured in Byzantium or Bulgaria found in Feature 229 of the settlement at Balatonma- 
gyaród-Hídvégpuszta-Déli rév.433 The archaeological investigations revealed that compared to 
the preceding period, the occupation of the islets was less intensive.434

A new type of fortified residential building made its appearance in the region at the turn 
of the 12th—13th centuries. Arriving to the region from Thuringia, the Hahót kindred received 
grants of sizeable estates in the region and built several “towers”, some of which lay in the Little 
Balaton region. The timber buildings erected on a stone foundation were enclosed within a ditch 
and rampart or a wooden fence. These buildings functioned as the seat of an estate (Zalasza- 
bar-Legelő) or as a fort from which a specific area could be controlled (Nagyrada-Pogányvár), 
and they offered refuge for their owners in times of danger.435 The exact function of a similar 
tower enclosed within a ditch and a timber fence constructed at Zalavár-Vársziget is unclear, as 
is the identity of its builder.436

One sign of the changes in the settlement network during the 13th century is that the congrega
tion abandoned the parish church at Zalavár-Vársziget and the church at Zalavár-Kövecses-sziget. 
Although the Mongolians overran Transdanubia in the spring of 1242, the sudden snowmelt, which 
made the region inaccessible, contributed to the population’s successful defence against the attack. 
The changes in the settlement patterns can thus be sought in the transformation of the landhold
ing system at the expense of royal estates, rather than the destruction caused by the incursion. It 
is unclear whether the traces of scanty Árpádian Age settlement on the islets can be interpreted as 
reflecting regular, seasonal occupation (fishing, livestock pasturing) or as village nuclei, whose 
abandonment can be traced to the transformation of the landholding system.

One outcome of the transformation was the rise in the number of documents relevant to the 
region’s history from the later 13th century. Many of these charters contains perambulations

427 Cs. Sós, A.: Zalavár-Kövecses. Ausgrabungen 1976-78. RégFüz II. 24. Budapest 1984, 13-39.
428 Idem: Esztergály-Huszárvár. ArchÉrt 112 (1985) 286.
429 Koppány, T: A Balaton-Felvidék román kori templomai [Romanische Kirchen des Balaton Oberlandes], VMMK 

1 (1963) 85; Valter, I.: Árpád-kori téglatemplomok Nyugat-Dunántúlon [Árpádian Age brick churches in western 
Transdanubia]. Budapest 2004, 50.

430 Vándor (1996) 149.
431 Ibidem.
432 Cs. Sós, A.: Berichte über die Ergebnisse der Ausgrabungen von Zalavár-Récéskút in den Jahren 1961-63. Acta 

ArchHung 21 (1969) 51-103.
433 Szőke, B. M.: A népvándorláskor és a korai középkor története Nagykanizsán és környékén [History of the Migration 

period and the early Middle Ages in Nagykanizsa], In: Nagykanizsa. Városi monográfia. Ed. by J. Béli, M. Rózsa and 
A. Rózsáné Lendvai. Nagykanizsa 1994, 193; Vándor {2002) 118.

434 Idem (1996) 162, Map 15.
435 Vándor, L.: A várépítészet kezdetei Zala megyében [Die Anfänge des Burgenbaues auf dem Gebiet des Komitates Zala], 

In: Várak a 13. században. A magyar várépítés fénykora. Ed. by L. Horváth. Castrum Bene 1. Gyöngyös 1990, 61-67.
436 Cs. Sós, Á.: Zalavár-Vár. RégFüz I. 39 (1986) 76-77.
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Species Original text Location Other information 
on land usage

hornbeam ad unam arborem vulgo 
gertyanfa nominatam west of an islet large forest

oak tree ad arborem ilicis forest
walnut tree ad arborem nucis mountain ridge vineyard

oak tree ad parvam arborem ilicis on the northern side 
of a road shrubby area

oak tree ad aliam arborem ilicis vineyard

cherry tree ad arborem cerasi between vines on the 
mountain ridge grove beside the river

walnut tree ad arborem nucis mountain ridge

oak tree ad unam arborem ilicis in a forest on the mountain 
side

two oak trees per duas arbores iliceas in the same forest
two oak trees per diversas arbores iliceas
oak tree ad arborem ilicis

oak tree sub arbore querci on the southern side of the 
great road

oak trees per singulas arbores iliceas a solitary cluster

Table 2. Rada (1335)

Species Original text Location Other information 
on land usage

willow tree ad arborem salicis grove, near the river ploughland
oak tree ad arborem ilicis on the mountain ploughland
oak tree ad arborem ilicis vineyards
bush dumum beyond the village vineyards
oak tree ad arborem ilicis
oak tree circum arborem querci in the valley

linden ad arborem tilie vulgo
hassufo mountain side

two oak trees ad duas arbores ilicis parvi mountain ridge
oak tree ad arborem querci by the great road
oak tree ad arborem ilicis on the mountain
beech tree sub arbore fagi vulgo bikfa
oak tree arbori ilicis by the river
elm tree ad unam arborem zylfa
oak trees per diversas arbores ilicis
oak tree ad arborem querci

oak tree ad arborem ilicis on the mountain, by the 
great road

oak tree

Table 3. Báránd and Esztergály (1335)
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since both the new and old landowners found it necessary to accurately determine the boundaries 
of their estates and, if necessary, to renew the boundary markers. The earliest detailed perambu
lation in the direct environs of the Little Balaton, the one for the estate of the Zalavár monastery, 
dates from 1335.437 Four of the five settlements by the River Zala lay on the river’s right bank, 
by the foot of the Zalaapáti ridge (Rada: present-day Nagyrada; Báránd: a settlement which was 
later deserted; Esztergály: present-day Esztergályhorváti; Tótrokolyán/Hosszúfalu: present-day 
Bókaháza), while Zalavár lay opposite Báránd on the left bank. The boundaries of Burul, a set
tlement somewhere between Zalavár and Balatonhídvég, whose exact location is unknown, are 
described in a charter dated 1374.438 The direct and indirect palaeoenvironmental information 
contained in these two charters is presented in Tables 2-6.

The direct evidence concerns land usage, vegetation, and individual plant species. The latter 
were only mentioned if there was a boundary marker (a small earthen mound) under or beside 
them, and the tree or shrub therefore had to stand out from its environment.439 Thus, for example, 
if the description mentions an oak tree with a boundary mark underneath it in a forest, it can be 
reasonably assumed that the forest was dominated by other species. These data can therefore only 
be used indirectly for reconstructing the 14th century environment.

The cemeteries are the earliest reflections of settlement after the Conquest period. Several 
cemeteries were opened in the late 10th century and early 11th century on the Zalavár-Balaton- 
magyaród ridge, which remained in use until the middle and last third of the century. The major 
commercial (and military) routes of preceding centuries and the crossing places at Vörs and 
Hídvég apparently retained their importance after the Conquest period. The early Árpádian Age 
cemeteries (and, obviously, the associated settlements) along the “Great Military Road” (1335: 
via Hadinaghoth440) on the Zalavár ridge reflect the settlement policy during the organisation of 
the state. The chain of settlements from the Árpádian Age survived until the Turkish conquest 
and most of the settlements, which were deserted during the Ottoman period, were re-occupied 
in the 18th century.

The road along the River Zala’s right bank was quite busy during the Middle Ages.441 However, 
there is no archaeological evidence for early settlement resembling the one on the left bank, on 
the Zalaapáti ridge flanking the basin of the Little Balaton to the west. The passages recording the 
grant of estates in the foundation charter and the donation charter of Zalavár/Zalasziget (dated 
1019 and 1024) are generally regarded as authentic, even though the documents themselves were 
forged.442 Four villages lying on the right bank are mentioned among the holdings. This apparent 
controversy still remains to be resolved by historical and archaeological studies.443 These settle
ments appear in 13th century sources and their later fate did not differ from that of the villages 
on the Zalavár ridge.

Regarding the environmental history, there is relatively abundant evidence for the region’s 
vegetation from the 14th century and, in some cases, from the later 13th century (Alsórajk).

437 ZO I, 282-302 (No. 206).
438 ZO II, 105 (No. 34).
439 These two charters only mention boundary markers raised from earth. For other types of boundary markers, cp. 

Takács, L.: Határjelek, határjárás a feudális kor végén Magyarországon [Boundary marks and perambulations in 
Hungary at the close of the feudal age]. Budapest 1987, 15-107.

440 ZOI, 301.
441 Holub, J :  Zala vármegye várhelyei és úthálózata a középkorban [The castles and road network of County Zala in the 

Middle Ages], Századok 51 (1917) 57, 59.
442 DHA 86-94 (No. 14), 98-102 (No. 17); Györffy (1977) 325.
443 Szőke, B. M. -  Vándor, L.: Pusztaszentlászló Árpád-kori temetője [Arpadenzeitliches Gräberfeld von Pusztaszentlász- 

ló]. FontesArchHung. Budapest 1987, 83-84, suggested that the defence system was established more to the west in 
the early 11th century, this being the reason that the Zalavár monastery received villages between the right bank of 
the River Zala and the Válicka Stream.
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Species Original text Location Other information 
on land usage

wild pear tree, elm tree
duas parvas arbores, unam 
piri silvestris, aliam ulmi 
vulgariter zyl vocate

between vines meadow

oak tree ad unam arborem ilicis gardens
oak tree ad aliam arborem ilicis vineyard
pear tree ad arborem pini meadow
oak tree ad arborem ilicis on a meadow

Table 4. Tótrokolyán/Hosszúfalu (1335)

Species Original text Location Other information 
on land usage

willow tree ad arborem salicis near the river grove
willow tree ad aliam arborem salicis in a grove forest
Diósvölgy [nut valley] in una valle Dyoswegh
beech tree ad arborem fagi in Diósvölgy

oak tree duas metas ... aliam 
iliceam

oak tree ad arborem ilicis

Table 5. Zalavár (1335)

Species Original text Location Other information 
on land usage

willow tree circa arborem salicis by the River Zala forest
oak tree sub una arbore quercus near the road

oak tree in arbore ilici vulgariter 
tulfa vocata in a forest

wild apple tree in arbore pomi silvestris by the road
pear tree ad unam arborem piri

raspberry/mulberry sub rubo vulgariter 
gvmulchyn vocato by the road

raspberry/mulberry bush sub alio dumo similiter 
gymulchyn nominato

pear tree sub arbore piri

Table 6. Burul (1374)

The examples listed in Tables 2 -6  suggest that land usage differed from settlement to settlement, 
even in the case of neighbouring villages. It seems likely that divergences of this type can be as
sumed for earlier centuries too, especially in the case of a dense settlement network. It is therefore 
quite instructive to compare the general tendency reflected by pollen samples with the bits and 
pieces of information contained in medieval charters.
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Medieval settlement history of the Balaton Uplands
Pál Rainer

Balatonederics

The settlement, which until the mid-20th century lay in historical County Zala, can be found south
west of Tapolca, by the eastern piedmont of the Keszthely Mountains rising beside Road 84. Six 
archaeological sites are known in the area: three of these date from the Middle Ages or are in part 
medieval. The stray finds from the area were taken to the Balaton Museum in Keszthely.444 445

The village is first mentioned in 1262, when the road from Ederics to Tomaj (present-day 
Lesencetomaj) is described as passing through the outskirts of Vita (present-day Nemesvita) and 
Törek (via de Edelich ad villám Tumoy).44i

The landowners in the area were local lesser nobles in the Middle Ages.
In 1345, Badócz Edericsi, the king’s official, visited the Tapolca and Diszel area.446
On June 25, 1391, Jakab, János and István, the sons of Lőrinc Szentbalázsi, and György and 

Bereck, sons of Bertalan Kökényesi (Kewkynes) known (dictus) as Zele, officially became fra -  
tres condivisionis at the Somogy convent (i.e. they affirmed that they would inherit after each 
other), the former for their holdings at Szentbalázs,447 Kisfalud,448 Thwr and Ederics (Edelich), the 
latter for their holdings at Kökényes, Zelefalva and Kisfalud, all estates in County Zala.449

On July 29, 1391, the Zala convent installed György and Bereck Kökényesi in their holdings 
at Szentbalázs, Kisfalud, Thwr and Ederics, which King Sigismund had granted to them by title 
of a new donation.450

In 1408, István Szentbalázsi and Demeter and László Szentiváni complained at the general 
assembly of County Zala that their fishpond known as Nagyfő near Ederics had been forcefully 
appropriated by Master János Móroczhidai and annexed to Szigliget Castle.451 (The location of 
the fishpond can no longer be determined.)

King Ulászló I (1440-1444) confiscated the Ederics holdings of Jakab and Balázs Kökényesi 
Zele, who had been charged with high treason, and donated them to the sons of János Gersei 
Pethő. However, the Szentivánis, the Kisfaludis and Lady Erzsébet, mother of Jakab and Balázs, 
objected to the livery of seisin.452

In 1473, tenant peasants of Márton Szentiváni from Ederics harassed the tenant peasants of 
Tomaj serving the Gersei Pető family.453

In 1521, András Uki was installed the holdings of László Uki in this area, based on the ex
change which had been agreed to by his father. Sebestyén Sóstókáli454 Kenyeres objected to the 
livery of seisin.455

444 MRT 1,35-36.
445 Holub (1933) 203; MRT 1, 36. It is probably identical with the Roman road identified in 1889.
446 Holub (1933) 203.
447 A medieval settlement on the south-eastern outskirts of Szentjakabfa. For the location of its church, cp. MRT 1, 

150-151, Site 45/6.
448 A former medieval settlement. Cp. MRT 1, 116-117, Site 29/3.
449 ZsO V, 495. no. 1860 (in a transcript dated May 8, 1416).
450 Ibidem.
451 Holub (1933) 203; MRT 1, 36.
452 Holub (1933) 203-204.
453 Ibidem 203.
454 Sóskótál was a medieval settlement on the southern outskirts of Köveskál. Cp. MRT 1, 105-106, Site 25/1.
455 Holub (1933) 204.
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In 1526, András Uki pledged his holdings in Ederics, Mindszent and Gyömöre to his wife, 
daughter of András Kaczor.456

The dica tax register from 1536 mentions János Szentiványi’s curia, whose location can no 
longer be identified.457

In 1572, the Turkish troops torched the settlement; the inhabitants returned after some time. 
By 1598, the number of tax-paying households totalled fourteen.458

In 1638, the settlement was deserted, but in 1647-1648, porta tax was paid. In 1696, the set
tlement had seventeen tenant peasant families.459

Archaeological sites in the Ederics area

The first church, built in the Romanesque style and later enlarged with Gothic and Baroque ele
ments, stood on the site of the present-day Roman Catholic church. The church was demolished 
around 1890.460

The medieval church dedicated to St. John the Baptist was surveyed in 1861 by Flóris Römer, 
a Benedictine teacher, and architect Antal Hencz.461 It was an east oriented, single-nave church 
with a rectangular chancel. A sacristy was latter added to the northern side; there was a Gothic 
and a Baroque narthex on the western side, and a series of Gothic buttresses along the church’s 
southern and western wall. A patron’s gallery resting on two pillars stood inside the Roman
esque church. The nave had a flat ceiling; the sanctuary, the Gothic and Baroque narthexes were 
vaulted. A rectangular tower with a pointed steeple rose above the Gothic narthex.462

Historian József Holub suggested that the Szentiván estate of the Atyusz kindred mentioned 
in 1221 lay somewhere in the Ederics area. The Szentiván estate was probably named after the 
church with the same patrocinium (St. John the Baptist was called St. Iván in the Middle Ages.) 
Since the 14th—15th century landowners of Ederics included the Szentiváni family, Tibor Kop
pány assumed that the one-time church o f Ederics was identical with the church of Szentiván.463

Neolithic and medieval pottery sherds were found on Ferenc György’s plot, lying on the 
south-eastern extension of the Keszthely Mountains south of the village, on the western side of 
the road.464

Nándor Kalicz and Károly Sági collected Late Copper Age, Late Bronze Age/Early Iron 
Age, late Migration period and medieval pottery sherds over a roughly 100 m by 40-50 m large 
area on the slope of a hill facing Lake Balaton, a little south of the above site, near the one-time 
carbon-disulphide factory 465

456 Holub (1933) 204.
457 MRT 1, 36; Koppány (1972) 218, no. 14.
458 MRT 1,36.
459 Ibidem.
460 Békefi (1907) 137; Bogyay, T: Elpusztult és átépített középkori templomok a Balaton vidékén [Destroyed and rebuilt 

medieval churches in the Balaton area]. Balatoni Szemle 2 (1943) 395; MRT 1, 36, Site 5/4; Koppány (1963) 87-88, 
no. 6, with ground plan; idem (1972) 218. no. 14; Guzsik (1979) 5, no. 14, with ground plan.

461 Römer, F: Román és átmenetkorú építmények hazánk területén [Romanesque and transitional style architecture in 
Hungary]. ArchKözl 10 (1876) 11-12; Valter, I. -  Velladics, M. (eds): Römer Flóris jegyzőkönyvei. Somogy, Veszprém 
és Zala megye (1861) [Flóris Rómer’s field diaries. Somogy, Veszprém and Zala counties, 1861]. Budapest 1999, 201 
(97), 292, note 278.

462 Koppány (1963) 87-88. no. 6.
463 Idem (1972) 218, no. 14; idem (1993) 161.
464 MRT 1, 36, Site 5/3. The finds are housed in the Balaton Museum in Keszthely (inv. no. 65.163.1-3).
465 Ibidem 36, Site 5/5. The finds are housed in the Balaton Museum in Keszthely (inv. no. 65.164.1-3).
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Szigliget

The settlement lies in the Balaton Uplands, in the eastern part of historical County Zala. Its most 
outstanding monument is the castle towering above the settlement. There is an abundance of 
written records about the castle, supplemented by three ground plans and views of the castle from 
1569,466 1651,467 and 1667.468

Many studies have been written on the history of the castle; the perhaps most detailed among 
these is the one by Károly Kozák,469 who participated in and later conducted the archaeological 
investigations in 1965-66.

Szigliget is first mentioned in 1121. Four mansiones from the Szigliget estate of the Atyusz 
kindred quarried stone and worked the lime-kilns during the construction of the Benedictine ab
bey of Almádi (on the outskirts of present-day Monostorapáti) founded by the Atyusz kindred. 
The abbey received the middle part of the estate incorporating pastures, groves, woodland and 
meadow from the Zeglegeth estate together with six peasant tenants family, three aratrum of 
land, seventy horses, one hundred cattle and one mill.470

It was first a castle estate, which later passed into the possession of the Atyusz kindred, then 
into the ownership of Kalián, ispán of Zala, and finally became a royal estate under István V, the 
younger king.471 After Béla IV donated the estate to the Benedictine monks of Pannonhalma, the 
Benedictine abbot Favus built the castle between 1260 and 1262. The sovereign took a liking to 
the stronghold and he exchanged other estates with the Benedictine Order -  the castle became a 
royal holding.472

The Mórichida branch of the Pok kindred, which possessed land in the area, had contact 
with the castle, where they kept the treasures of their monastery. These treasures were taken to 
Veszprém around 1275-1289, after Péter Németújvári, Bishop of Veszprém, occupied the cas
tle.473 In 1344, Szigliget was still a royal castle,474 but by 1348, it had passed into the ownership 
of Simon Mórocz.475 His descendants were still lords of the castle in 1424. On June 8, 1424, these 
descendants entered into a contract of inheritance with the Laczk family, which provided for 
mutual inheritance: if any of the contracting parties died without an heir, the estates would be 
inherited by the other party (the Móriczhidai estates were Zdench in Slavonia and Szigliget; the 
Laczk estates were Bálványos Castle in Transylvania and Sólyomkő in County Bihar).476

466 Dornyay, B.: Fonyód, Szigliget, Zalavár és Tihany várának alaprajzai 1570 tájáról [The ground plans of the castles 
at Fonyód, Szigliget, Zalavár and Tihany around 1570]. Balaton 29 (1936: October), 66-69; Kozák (1970) 230, Figs 
279-280.

467 Zákonyi, F.: Balatoni várak hiteles rajzai 1651-ből [Authentic drawings of castles in the Balaton region]. 
Műemlékvédelem 10(1966) 138-139.

468 Balia, Gy.: Kéziratos térképek Karlsruheban [Fland-drawn maps in Karlsruhe], Történelmi Szemle (1977/1) 122-131.
469 Kozák, K.: A szigligeti vár [Szigliget Castle]. A Veszprém Megyei Tanács Idegenforgalmi Hivatalának Kiadványai 

20. Budapest 1960; idem (1961); idem (1970).
470 Szentpétery, I.: Az almádi monostor alapító oklevele II. István korából [The foundation charter of the Almád monas

tery from King István II’s age]. Magyar Nyelv 23 (1927) 360-370; Kozák {1961) 9-10.
471 Ibidem.
472 Sörös, P. (ed.): A Pannonhalmi Főapátság története II. A pannonhalmi Szent-Benedek-Rend története II [History of 

Pannonhalma Abbey II. History of the Benedictine Order of Pannonhalma II], Budapest 1903,44, 148, 158, 309-310, 
no. 39, 310-311, no. 40, 319, no. 53, 319-320, no. 54, 321-324, no. 57.

473 Kumorovitz, L. B.: Regesta litterarum ad episcopatum et capitulum ecclesiae Veszpremiensis pertinentium (1301— 
1387). Budapest 1953, 31, no. 40; Kozák (1961) 11.

474 Fügedi, E.: Vár és társadalom a 13-14. századi Magyarországon [Castle and society in Hungary in the 13th—14th 
centuries]. Értekezések a történeti tudományok köréből 82. Budapest 1977, 199.

475 Kozák (1961) 16.
476 Ibidem.
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The mid-15th century appears to have been one of the most stormy periods in the castle’s 
history. In 1436, the castle was owned by the Pethő family of Gerse.47" It was seized from them 
by the Csabi family, which supported Queen Erzsébet.477 478 On September 9, 1441, King Ulászló I 
pledged the castle to Jeromos Kolos of Néma (a relative of the Laczk family), and Mihály and 
Balázs Bárócz of Jár.479 On May 12, 1445, László Hédervári, abbot of Pannonhalma, protested 
to the Buda chapter that György Rozgonyi, the Judge Royal intended to hand over the castle to 
János Hunyadi and Lőrinc Újlaki, voevods of Transylvania, because he had a claim to the castle 
owing to a pledge of three thousand florins.480 A charter dated 1448 records that the armed men 
of the Carthusians of Lövőid (present-day Városlőd) besieged and plundered the castle from their 
fortified church in Tapolca.481

This probably took place before 1445, when the castle is listed among the holdings of Miklós 
Újlaki, and it seems most unlikely that the Carthusians would have dared to cross the path of the 
mighty baronial family.482 On September 14, 1453, Újlaki received a charter of donation from King 
László V. Felsőtomaj, Hegymagas, Nagyfalu, Sziget and Újfaly were part of the castle estate.483 In 
1475, Újlaki pledged the castle to István Csornai, his castellan in Németújvár, for 1500 florins.484 In 
1481, Jeronima, Csornai’s daughter, complained that even though she and her sister Krisztina inher
ited their father’s part in the castle, those were occupied by György Turóczi, her brother-in-law.485

On February 7, 1486, László Mórocz appeared before István Báthori, the Judge Royal with 
the amount of the pledge and demanded the castle as his possession from Lőrinc Újlaki, who had 
to admit that since he had not inherited any charters concerning the castle from his father, he did 
not know whether his claim was based on right of hereditary possession or right of pledge.486

In spite of the contract of inheritance concluded by István Mórocz, who had no children, and 
István, András, Pál and György Báthori and János Perényi in 1490, according to which Szigliget 
would be inherited by the latter after his demise, the castle remained in the possession of the 
Újlakis until the death of Prince Lőrinc in 1524.487

Even though the heirs of the female line prohibited everyone from occupying the castle after 
the prince’s death,488 and the Pannonhalma convent forbade King Lajos II from donating the 
castle, the heirs (László Móré of Csula and his wife, and Magdolna, widow of Lőrinc Újlaki), 
and László Lengyel and his sons János and Gáspár from purchasing it (February 1526), the castle 
was finally obtained by the Lengyel family of Tóthi from the sovereign.489 (The Lengyels were 
probably relatives of the Móriczhidais.)

The Lengyel family’s490 continuous possession of the castle until the 18th century was inter
rupted twice. In the 1530s, Imre Martonfalvay, a familiáris of Bálint Török (who had supported

477 Holub (1933) 831.
478 Ibidem.
479 Ibidem.
480 Sörös-Rezner (1905) 49, 57, 58, 512, no. 58; Holub (1933) 831.
481 Laczkó Dezső Museum Veszprém, Listed Monuments Archive, no. 6658 (regesta of charter no. 93 089 of the Feste- 

tich Archives).
482 Csänki (1897) 15; Kozák (1961) 16.
483 Csánki (1897) 15; Holub (1933) 832; Kozák (1961) 16.
484 Csánki (1897) 15; Holub (1933) 832.
485 Ibidem 832.
486 Ibidem 832.
487 Ibidem 833.
488 Ibidem 833.
489 Bunyitay, V. -  Rapaics, R. - Karácsonyi, J. (eds): Egyháztörténelmi emlékek a magyarországi hitújítás korából I. 

1520-1529 [Ecclesiastic relics from the time of the Hungarian reformation I. 1520-1529], Budapest 1902, 263-264. 
no. 251; Sörös-Rezner (1905) 760-761, no. 273-274, 764, no. 277; Holub (1933) 833.

49° por the family, cp. Nagy, /.: Magyarország családai czímerekkel és nemzékrendi táblákkal 7 [Coats-of-arms and 
genealogy of Hungarian families 7], Pest 1860, 90-92.
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Ferdinand) occupied the castle from the Lengyels (who had supported Szapolyai) and kept it until 
the 1540s. Ferenc Brizló and Mihály Kunovit, familiäres of Pál Bakics, were held as prisoners at 
Szigliget in Martonfalvy’s time. Martonfalvy described the construction work in the castle in his 
diary.491

The castle was later seized by Brigitta Lengyel’s husband, Bálint Magyar of Palona from ca. 
1547 until his death in 1573, outmanoeuvring his wife’s siblings and cousins who were probably 
minors at the time and for whom he acted as guardian.492 In vain did Paragraph 55 of the 1563 
Diet decree that the castle be returned to the Lengyel family.493

By this time, the Turkish troops had reached the Balaton region and thus the castle became one 
of the strongholds in the chain of Transdanubian border fortresses. Bálint Magyar, a wild, indisci- 
plinable man, was one of the most renowned castellans of the age. On October 12, 1588, the Turks 
torched the village of Szigliget and took most of the villagers into captivity. In vain did the small 
garrison rush to their help -  most of them almost died in the attempt.494 The Turks were unable to 
occupy the castle during their rule in Flungary. (In 1601, the castle was plundered by the Haiducks.)

The castle’s upkeep meant a heavy financial burden for its owners. In September 1588, István 
Lengyel tried -  unsuccessfully -  to exchange this castle for the one at Rajka in County Moson 
with King Rudolf.495

At the time of the Bocskai uprising, János Lengyel remained loyal to the king (1605).496 
During Gábor Bethlen’s Transdanubian campaign in October 1621, the troops of the garrison in 
Szigliget Castle led by Boldizsár Lengyel joined his camp at Kőszeg.497

17th century laws often mention Szigliget and list the areas, whose inhabitants were obliged 
to contribute to the upkeep of the castle with corvée labour (Law 15 of 1608, Law 8 of 1613, Law 
49 of 1618, Law 36 of 1622, Law 19 of 1625, Law 3 of 1630, Law 92 of 1635, Law 153 of 1647, 
Law 86 of 1649, Law 116 of 1655, etc.).498

The size of the garrison stationed in the castle during the 16th—17th centuries is also known
(Table 7).

In the 17th century, as the Turkish rule waned, the garrison was briefly enlarged at the time of 
a specific campaign. In 1662, for example, the garrisons at Szigliget, Keszthely and Tihany were 
reinforced with two companies of the Baden Infantry Regiment.499 A smaller fleet was stationed 
on Lake Balaton by Szigliget. In 1647, Miklós Zrínyi, ispán of County Zala, sent two hundred 
men to Captain Gáspár Lengyel for constructing a harbour.500

During the 1664 campaign, the Turkish troops retreating from the Battle of Szentgotthárd 
launched three unsuccessful attacks against the castle on August 14.501 In 1683, the Turkish army

491 Török Bálint deákjának Martonfalvay Imrének naplótöredéke (1555) és emlékirata (1585) [The diary and memoirs of 
Imre Martonfalvay]. A Magyar Nyelvtörténet Forrásai 1. Budapest 1986; Kozák (1961) 17-18.

492 For Bálint Magyar, cp. Komáromy (1912) 238-278; Kozák (1961) 19-20.
493 Kolozsvári, S. -  Óvári, K -  Márkus, D. (eds.): Magyar törvénytár -  Corpus Juris Hungarici. 1526-1608. évi törvény- 

czikkek. Budapest 1899, 514-515.
494 Komáromy (1912) 264-265.
495 Kärffy, Ö.: Lengyeltóti István Szigliget várát Rajka birtokáért cserében felajánlja a királynak (1588. szept. 13.) 

[István Lengyeltóti offers the king Szigliget Castle in exchange for the Rajka estate, Sept. 13, 1588]. Hadtörténelmi 
Közlemények (1912) 644-645.

496 Kozák (1961)22.
497 Szántó (1986) 276.
498 Kolozsvári, S. -  Óvári, K -  Márkus, D. (eds.); Magyar törvénytár -  Corpus Juris Hungarici. 1608-1657. évi törvény- 

czikkek. Budapest 1900, 32-34, 98-103, 104-107, 150-153, 208-213, 249-251, 283-285, 351-353, 456-457, 514-517, 
566-569, 648-651.

499 Veress (1983) 185.
500 Kozák (1961) 23.
501 Szántó (1986) 285.
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Year Lieutenant Hussar Haiduck Artilleryman

1588502
20 (ten paid by the 
emperor, ten by the 
estate-holder)

1606503 25 100
ca. 1630504 12 25 1
1655505 506 10 25
1671506 1 5 20
-1672507 10 25
1672—508 5 20
1696 (total) 40509

Table 7

marching against Vienna occupied Szigliget for three months if the Turkish chronicler Reshid 
effendi is to be believed.510

The Lengyel family is known to have engaged in construction work on the castle during the 
17th century: Boldizsár Lengyel in 1638,511 while in 1678, János Lengyel built a porched house 
with three rooms, a kitchen, a cellar and stalls, as well as other buildings in the citadel.512 We 
know that there was mill on the “castle meadow” in the citadel in 1696.513

At the close of the 17th century (sometime between 1678 and 1690), one of the towers in 
which gunpowder was stored was struck by lightning and exploded.514

In 1700/1701, there were ten cavalry and twenty-nine infantry soldiers garrisoned in the cas
tle. In 1702, Leopold I’s decree listed Szigliget among the strongholds to be demolished,515 bring
ing an end to the castle’s military role. In December 1705, the Kuruc troops occupied the castle 
which was perhaps already uninhabited by this time.516

The Lengyel family built their manor-house in the village from the castle’s stones in the 
1780s.517

The Szigliget Castle Fund established by József Paál, an engineer from Budapest, has funded 
excavations directed by László Gere since 1992. The purpose of the archaeological investigations

502 Kovacsics-lla (1988) 379.
503 Kora* (1981).
504 Ibidem.
505 Ibidem.
506 Ibidem.
507 Merényi, L.: A végek magyar őrhada 1670 után [The garrisons of the border forts]. Hadtörténelmi Közlemények 8 

(1895)402.
508 Szántó (1986) 285.
509 Kovacsics-lla (1988) 380.
510 Veress (1983) 198; Hungler, J.: A török kori Veszprém [Veszprém during the Ottoman period], A Veszprém Megyei 

Levéltár Kiadványai 4. Veszprém 1986, 141, 143.
511 Darnay-Zákonyi (1954) 16, 22, 34; Kozák (1961) 22.
5.2 Kovacsics-lla (1988) 379.
5.3 Ibidem 380.
514 Kozák (1961) 23; Kovacsics-lla (1988) 380.
515 Baranyai, B.: Rendelet 1702-ből a magyar várak lerombolására [La déstruction des fortresses hongroises]. 

Műemlékvédelem 19: 4 (1975) 193-195; Veress (1983) 205; for the garrison, cp. Szántó (1986) 285.
516 Veress (1983) 218.
517 Darnay-Zákonyi (1954) 22-23; Kozák (1961) 23.
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is the complete excavation of the castle and the preservation of the remains. The excavations are 
proceeding at a good pace and have yielded valuable new information on the castle’s history.518

Archaeological sites in the Szigliget area

The remains of a rectangular stronghold measuring 41 m by 15.5 m with a rectangular tower on 
its northern side (6 m by 7 m) and a pentagonal tower by its southern side (8 m by 8 m) lie on a 
mountain called Ovár (or Királyné szoknyája). The ground plan and the chronology of this for
tification and its relation to Szigliget Castle were clarified by Károly Kozák’s investigations in 
1956.519

The ruins of the Avas church, built in part from the remains of a Roman building, can still 
be seen in the Lower Cemetery. It was a single nave church with a rectangular chancel. A rec
tangular tower was built against its western side at the close of the 13th century. A chapel and an 
ossuary were added in the 14th—16th centuries. Burials were found inside and around the church. 
This church was probably the parish church of Újfalu, which had separated from Szigliget. It had 
presumably been built by the Atyusz kindred or the Benedictine Order of Pannonhalma in the 
13th century. Its title remains unknown and it is not mentioned in the surviving medieval records. 
It was destroyed by the Turks sometime between 1544 and 1550.520

The Roman Catholic church by the Várhegy [Castle Hill] was built over the remains of a 
single-nave church with an apsidal chancel from the Middle Ages, demolished in 1877. Known 
as All Saints’ church, it functioned as the village’s parish church. Two of the parish priests are 
known by name: János (1333/34) and Máté (1493). In 1550, it was a vacant parish.521

In 1898, Kálmán Darnay found a 16th century graphitic vessel and a 14th century arrow-head 
in the trial trench opened by the Cifra farmstead north of the village.522

Nándor Kalicz and Károly Sági collected Árpádian Age pottery sherds on the southern slope 
of the Szőlőhegy rising south-southwest of Ovár Hill.523

518 Gere, L.: Előzetes jelentés a szigligeti alsó vár régészeti feltárásáról [Preliminary report on the archaeological inves
tigation of the Lower Castle at Szigliget], Műemlékvédelmi Szemle (1994: 2) 33-47.

519 Záhonyi, F.: A szigligeti Óvár [The Óvár at Szigliget], Veszprémi Szemle 2: 2 (1958) 65-70; Kozák (1961) 35; MRT 
1, 154-155, Site 46/10; Koppány (1993) 156.

520 Békefi (1907) 177; MRT 1, 153-154, Site 46/4; Koppány (1963) 105-106, no. 52, with ground plan; Kozák, K.: A ro
mán kori egyenes szentélyzáródás hazai kialakulásáról. A szigligeti Avasi templomrom feltárása [The appearance 
of Romanesque churches with a straight chancel in Hungary. The excavation of the Avas church ruins at Szigliget]. 
Magyar Műemlékvédelem (1961-1962 [1967]) 111-132; Koppány (1972) 236, no. 119; Guzsik (1979) 21, no. 97, with 
ground plan; Koppány (1993) 155.

521 MRT 1, 155, Site 46/13, with ground plan; Koppány (1972) 236, no. 119; Guzsik (1979) 21, no. 96, with ground plan.
522 MRT 1, 153, Site 46/2.
523 Ibidem 154, Site 46/6.
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Palaeoenvironmental studies 
in the Hahót Valley

Description of the sampling locations in the Hahót Valley
Imola Juhász

The palynological analyses of the two cores from the Hahót Basin were enabled by a generous 
PhD grant from the French Government and the Institut Franqais in Budapest. The palynologi
cal analyses were carried out in the Laboratory of the Institut Mediterranéen d’Ecologie et de 
Palynology in Marseille. The Pölöske and the Pötréte areas were first surveyed during the Na
tional Peatland Survey. The sampling location was selected by Jacques-Louis de Beaulieu and 
his colleague Maurice Reille on the advice of Tibor Frankovics from the Göcsej Museum in 
Zalaegerszeg during the summer of 1998 (Fig. 1). I would like to thank Hervé Richard and his 
colleagues (Centre National de la Recherche Scientifique, Laboratoire de Chrono-écologie, Uni- 
versité de France-Comté des Sciences et Techniques, Besanqon) for providing samples from the 
sediment core from Pölöske for study and to Jacques-Louis de Beaulieu for his help in coring 
the Pötréte location. The peat accumulation at the Pötréte coring point was exploited until very 
recently and it is therefore impossible to extract further cores from this location.

Presented here is a reconstruction of the Holocene vegetation history of a relatively large 
swamp area, the Hahót Basin, in the region of the Zala Hills in south-western Hungary. The study 
area represents a transition between the forest region of the Alpine foreland towards the west and 
the plainland of the Danube Basin towards the east. It is open towards the Balkans in the south.

Fig. 1. Location of the Hahót Basin in Transdanubia and of the sampling locations at Pölöske and Pötréte
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The palaeoecological studies in the Hahót Basin were preceded by large-scale archaeological 
investigations, carried out between 1986 and 1994. The pollen sequences from the Pötréte and 
Pölöske swamp area were correlated with the regional archaeological record to determine human 
impacts on the region’s vegetation dynamics.

The Pölöske and Pötréte palaeoenvironmental sampling locations lie in the Egerszeg-Letenye 
Hills micro-region (covering an area of approx. 650 km1 2), a hilly region extending between the 
Válicka and Principális valleys, from the Upper Zala to the River Mura. The relief of its northern, 
narrower area is determined by a regular north to south formations: the traditional meridional 
valleys (Baki Válicka, Széviz, Principális) and the irregular dissectedness of the flat, narrow, 
transversal 2-4 km  long ridges in-between (Söjtör Ridge, Zalaszentmihály Ridge). The ridges 
between the valleys all slope southward and decrease substantially from the Pacsa depression, a 
continuation of the tectonic plunge of the Balaton trench. Their surface is covered with glacial 
silt and is dissected by derosion valleys and holes: the valleys are 100-120 m deep with steep 
sides (10-15°), the ridges between the valleys are narrow, dissected and strongly eroded. The re
lief of the erosional hills differs in the south-western part of the region lying between the Lower 
Válicka and the River Mura, i.e. the Letenye Hills sensu stricto. The Upper Pleistocene upwarp- 
ing of the area resulted in a strongly dissected belt of hills between the north to south atectonic 
valleys, from which asymmetrical ridges and hills rise.1 The hydrography of the Hahót Basin is 
determined by the Széviz and the Principális Channel, whose valleys run parallel and form ad
ventitious basins. The boundaries between the two streams are strongly eroded and their height 
barely exceeds 150 m. The extent of the erosion is reflected by the 5-6° slopes in both directions, 
towards the Principális Valley and the Széviz Channel.2

The region’s climate is moderately cool and moist, becoming moister in the south-west. The 
mean annual temperature is 9.5 °C. Annual precipitation is slightly above 800 mm in the south
west and 700 mm in the northern areas. The southern and south-western areas receive more rain
fall during summer (around 480 mm) than the northern ones (440-450 mm). The highest daily 
precipitation was recorded at Hahót (71 mm). There are 38-40 days with a snow cover on the 
average in winter, the average thickness of the snow cover is around 32 cm. The climate favours 
less warmth-demanding crops with greater water demand in some areas, and a forest economy in 
others. The region is poor in continuous groundwater tables, whose height ranges between 4 -6  m 
in the valleys. The basin subsided during the Holocene and peat was formed from the earlier 
marshland vegetation. Lake Széviz disappeared following drainage operations during the 1920s, 
but its clayey peat remains can be observed in several places since the roughly 6 km long valley 
is undrained.3

The region’s vegetation is part of the Praeillyricum in the phytogeographical classification, 
wedged in-between the Illyrian of the Western Balkans and the Pannonian covering the greater 
part of modern Hungary. The western and south-western chain of hills, the area around Hahót is 
part of the Göcsej beech forests, dominated by beech and pine. The most widespread species in 
these forests are Scots pine (Pinus sylvestris L.), beech (Fagus sylvatica L.), sessile oak (Quercus 
petraea Lieb.) and hornbeam (Carpinus betulus L.). Beech forests give way to hornbeam and 
oak communities in the region’s eastern and south-eastern areas. These woods are made up of

1 Marosi, S. -  Somogyi, S.: A magyarországi kistájak katasztere. I—II [Gazetteer of the micro-regions of Hungary]. 
Budapest 1990.

2 Kádár, L.: A Magyar medence feltöltődése [The infilling of the Hungarian Basin], Acta Geographica Debrecina 
(1964)

3 Pécsi, M. (ed.): Magyarország tájföldrajza. A Kisalföld és a Nyugat-magyarországi peremvidék [Geography of Hun
gary. The Little Hungarian Plain and the fringes of western Hungary], Budapest 1975; idem: A zalai meridionális 
völgyek, dombhátak kialakulásának magyarázata [The formation of the meridional valleys and ridges in the Zala 
region], FtKözl 110 (1986) 3-11.
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common oak (Quercus robur L.) and Turkey oak (Quercus cerris L.). It is possible that the ap
pearance of European chestnut (Castanea sativa Miller) in this area can be linked to the Roman 
conquest of Pannónia. Illyrian, Mediterranean and Alpine flora elements thrive in the shrub and 
herbaceous level of the oak forests. Common alder (Ainus glutinosa L.) is the characteristic spe
cies of meadows with a high groundwater table. The calcareous sandy soil between Kilimán and 
Homokkomárom is covered with fescue grassland (Festucetum), the typical association of sandy 
soils.4

Radiocarbon dates for the Pölöske and Pötréte sequences
Imola Juhász

Several samples from both sediment cores were sent for AMS dating to Gif-sur-Yvette through 
Martine Pattern. All dates are drawn on a calibrated calendar year (cal BC) scale.5 The litholog
ical description of the Pölöske and Pötréte sediment core is presented in Tables 3-4. The two 
locations were sampled with a Russian corer, which prevents contamination by younger pollens 
and provides an intact sediment core. Four samples were submitted for AMS dating from the 
Pölöske core containing organic matter to a depth of 510 cm (Tables 1-2). The dates indicated 
that sedimentation was continuous from the lowermost layers (which were deposited about 3500 
years ago) to the present (Fig. 2), enabling a reconstruction of vegetation dynamics from the late 
Sub-Boreal through the Sub-Atlantic without a hiatus.

The AMS dates for the 295 cm long Pötréte core were rejected owing to the obvious inversion 
of the dates (Fig. 5). We obtained two different radiocarbon dates for the 285-275 cm section of 
the core (Table 3). The first, taken from plant remains, gave a date of 3960±100 uncal BP, which 
seemed to be too late compared to the dates for other pollen sequences from this region.6 The 
second sample, taken from a mollusc shell, gave a date of 13,130±180 uncal BP, which seemed to 
be too early judging from the composition of the pollen assemblage.

A comparison of the Pötréte sequence with other pollen profiles from the region7 suggested 
that the base of the sequence (295-255 cm) was probably deposited between 12,000 and 11,000 
uncal BP. There are indications of a long hiatus at 250 cm, which can be correlated with the mid
dle Sub-Boreal around 5000 uncal BP. The decline of Tilia and Corylus preceding the continuous 
curve of Carpinus at 230 cm suggests that the layers were deposited around 4800 uncal BP. The 
decrease of Fagus and Carpinus, followed by the expansion of Quercus at 110 cm, was assigned 
to around 2700 uncal BP. The uppermost part of the sequence can be dated to 1200 uncal BP.

4 The species listed in the above correspond to the ones described by Ferenc Gyulai and Attila Kovács J. Cp. Gyulai, F : 
Dél-Zala növényvilága [The plants of southern Zala], In: Nagykanizsa. Városi monográfia 1. Ed. by J. Béli and A. Róz- 
sa-Lendvai. Nagykanizsa 1994, 46-52; Kovács, J. A.: A Vindornya-láp aktuális vegetációja és élőhelyrekonstrukciós 
vizsgálata [The modern vegetaion of the Vindornya bog and a study of its habitat reconstruction]. Kanitzia 6 (1998) 
57-88.

5 Stuiver et al. (1988) Tables 1 and 2.
6 Juhász (2002).
7 Juhász et al. (2001); Juhász (2002); Medzihradszky, Zs.: The reconstruction of the vegetation in the Kis-Balaton area 

during Lengyel period. Preliminary report. In: Sites and stones: Lengyel Culture in Western Hungary and Beyond. 
Ed. by J. Regenye. Veszprém 2001, 143-148.
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Laboratory Depth Material l4C age Calibrated age
code (cm) (uncal BP) (cal BC/cal AD)

gif-100261 190-200 wood fragment 1940±60 60 cal BC-240 cal AD
gif-100262 280-290 plant residue 2820±70 1220-820 cal BC
gif-1002630 385-394 plant residue 3230±80 1690-1370 cal BC
gif-1002640 475-485 plant residue 3430±70 1890-1520 cal BC

Table 1. The Calibrated AMS dates for the Pölöske sequence

Depth
(cm) Description

55-130 dark brown peat with Cyperaceae-Carex
130-157 water
157-166 dark brown peat with Cyperaceae-Carex
166-206 mud
206-345 carbonated marl
345-372 brownish grey carbonated marl
372-400 dark carbonated marl
400-440 lighter carbonated marl
440-450 carbonated marl with organic material
455-490 mud with wood fragments
490-500 blackish mud with mica
500-510 grayish silt

Table 2. The sediment sequence from Pölöske

Atmospheric data from Stuiver et al. (1998); OxCal v3.5 Bronk Ramsey (2000); cub r:4 sd: 12 prob[chron]

Fig. 2. Calibrated AMS dates for the Pölöske sequence (calculated with Oxcal v. 3.5; after Bronk-Ramsey 2000)
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The pollen sequence from Pölöske ( F i g s  3 - 4 )

Imola Juhász

The standard laboratory procedure as described by Gunnar Erdtman8 was followed for the chemi
cal treatment, combined with dense-media separation using Cd-I, (Thoulet solution).9 Additional 
sieving was also used when necessary in order to remove coarse debris and to facilitate the pollen 
counts.

PEB-a (510-495 cm)
The pollen assemblage from the lowermost 5 cm was a mixture of the pollens from previously 
accumulated layers and it will thus not be taken into consideration here.

PEB-b (495-435 cm; 3500-3300 uncal BP)
This zone is characterised by high values of Quercus (15%). Tilia attains 10% at the beginning 
of the zone, but later becomes sporadic. Fagus and Carpinus have high values of 20% and 10% 
respectively. Pinas decreases from a relatively high 20% to 10% by the end of the zone. Other co
niferous taxa, such as Abies and Picea are present with stable values. Artemisia, Chenopodiaceae 
and Plantago sp. also occur and Poaceae account for 10% of the pollen sum. Although the ra
diocarbon date of 3430±70 uncal BP/1890-1520 cal BC at 485-475 cm was initially regarded as 
being too late,10 it now seems acceptable.

PEB-c (435-385 cm; 3300-3200 uncal BP)
This zone marks a change in the composition of the deciduous forest. Betula and Corylus expand 
to 20% and 40% respectively, but drop to 10-15% by the end of this zone. Tilia has a sporadic 
presence. Quercus declines to 5% in the first part of the zone, then rises toward the end of the 
zone, reaching 20%. Pinus drops to a low of 5%, and Abies and Picea also decline. The non-arbo- 
real vegetation shows the expansion of Plantago, Poaceae, Rumex, Chenopodiaceae, Polygonum 
aviculare, Centaurea and Caryophyllaceae. A date of 3230±80 uncal BP/1690-1370 cal BC was 
obtained for the section between 394-385 cm. Two sub-zones can be distinguished in this zone.

PEB-cl (435 -420 cm): The first sub-zone reflects the presence of a secondary Corylus and 
Betula forest. The values of Fagus decline, followed by the expansion of Corylus and Betula. 
Artemisia, Chenopodiaceae and Plantago have a continuous presence in the herbaceous vegeta
tion. The presence of cereal pollens reflects arable farming and there are indications of pasturing 
too.

PEB-c2 (420-385 cm): The values of Alnus show a substantial decline, while Corylus and 
Betula rise again, followed by their retreat and the expansion of the typical species of a mixed 
oak forest (Quercus, Fagus and Carpinus). The values of Artemisia, Poaceae and Chenopodia
ceae rise significantly, parallel to the drop of cereals. The indicator species of pastoral farming 
(Polygonum aviculare, Plantago and Rumex), can still be attested. Local taxa (Cyperaceae, Spar- 
ganium/Typha latifolia and Myriophyllum sp.) have high values from the beginning of the zone, 
where they rise to a maximum.

8 Erdtman, G.: New methods in pollen analysis. Svensk Botanisk Tidschrift 30 (1936) 154-164.
9 Nakagawa, T. -  Brugiapaglia, E. -  Digerfeldt, G. -  Reille, M. -  de Beaulieu, J.-L. -  Yasuda, Y: Dense-media separa

tion as a more efficient pollen extraction method for use with organic sediment/deposit samples: comparison with the 
conventional method. Boreas 27 (1998) 15-24.

10 Juhász et a!. (2001). The date was accepted in view of the pollen profiles from Zalavár and Pötréte, which became 
available after the quoted publication, and the correlation made, amongst other, on the basis of the radiocarbon dates 
for the Zalavár core. Cp. Juhász (2002).
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PEB-d (385-350 cm; 3200-3000 uncal BP)
This zone is marked by the high proportion of Quercus (30%) and Fagus (10%) and the rise of 
Carpinus from 2% to 20%. Abies expands, whilst Corylus declines. Betula climbs to a temporary 
maximum and Pinus increases to 10%. Artemisia shows a substantial decline, dropping from 20% 
at the beginning of the zone to an almost sporadic presence. Poaceae too decline. The sample 
contained a few sporadic grains of cereals and nitrophilous taxa too show an irregular presence.

PEB-e (350-210 cm; 3000-1450 uncal BP)
This zone is characterised by the high values of Picea and Abies, alongside the marked presence 
of all typical species of a mixed oak forest. Sparganium/Typha decline at the beginning of the 
zone, while Cyperaceae and other marshland species are rare; Alnus and monolete spore ferns 
maintain a medium, stable presence. The zone can be divided into four sub-zones on the basis of 
the anthropogenic marker species.

PEB-el (350-295 cm; 3000-1450 uncal BP): The values of Picea and Abies continue to rise 
during the first sub-zone. Pinus has a maximum of 20%. Betula and Corylus remain stable. 
Quercus, Fagus and Carpinus have maximum values.

PEB-e2 (295-260 cm; 3000-1450 uncal BP): The second sub-zone indicates a new period 
of farming activity. The high values of the non-arboreal species reflect the opening of the forest 
canopy. Fagus and Carpinus drop to a minimum. Artemisia, Rumex, Plantago and cereals are 
present with high values. Poaceae rise to a temporary maximum, parallel to the peaks of Cypera
ceae. A part of the grass pollens probably comes from Phragmites. A date of 2820±70 uncal BP/ 
1220-820 cal BC was obtained for the section between 290-280 cm. A transitional minimum of 
alder woods (Alnetum) can be noted.

PEB-e3 (260-240 cm; 3000-1450 uncal BP): The third sub-zone is characterised by the ex
pansion of Abies and Picea. Pinus and Corylus have stable values, while Betula and Quercus 
increase, similarly to Alnus and monolete spore species.

PEB-e4 (240-210 cm; 3000-1450 uncal BP): Quercus reaches a maximum of 30% in the 
fourth sub-zone. Abies and Picea decline, Pinus remains stable.

PEB-f (210-55 cm; 1450-170 uncal BP)
This zone can be divided into four sub-zones:

PEB-fl (210-170 cm; 1450-1100 uncal BP): The first sub-zone can be correlated with a period 
of farming activity. The zone is characterised by the stable values of Abies, Picea and Quercus, 
and the 5% proportion of Pinus. Betula, Corylus, Fagus and Carpinus pollens increase. The her
baceous vegetation is represented with higher values; Artemisia, Plantago sp., Chenopodiaceae 
and cereals reflect human farming activity in the area. The AMS measurements gave a date of 
1940±60 uncal BP/60 cal BC-240 cal AD at 200-190 cm, which seems slightly late compared to 
the dates of the other pollen profiles.

PEB-f2 (170-160 cm; 1100-900 uncal BP): The second sub-zone shows the temporary expan
sion of Carpinus at the expense of Quercus and Fagus. The values of Cyperaceae and monolete 
spore ferns peak at 70%, while Alnus declines, similarly to Sparganium/Typha. The proportion 
of marshland species shows a sudden rise.

PEB-f3 (160-115 cm; 900-700 uncal BP): The third sub-zone shows the dominance of Quer
cus, Pinus and Betula. Conifers become more widespread in this stable mixed oak forest than 
during the previous sub-zones. The sudden decrease of Quercus and Fagus can be attributed to a 
natural forest fire. They were replaced by Betula and Pinus, both major pioneer taxa.

PEB-f4 (115—55 cm; 700-300 uncal BP): A number of major changes can be noted in the 
fourth sub-zone. The section between 115-105 cm is characterised by the high values of cereals 
and Centaurea, and the appearance of Juglans. Species reflecting farming activity are very rare
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between 105-85 cm. The vegetation was made up of a closed oak forest, coloured by the pres
ence of Betula and Corylus. The uppermost section of the sequence (85-55 cm) is characterised 
by the substantial decline of arboreal pollens. The high values of Artemisia, cereals, Plantago, 
Centaurea, Rumex and Brassicaceae reflects intensive farming activity. The number of Cannabis 
pollens also increases.

*

The pollen assemblage from the first period (PEB-b; Tilia-Fagus-Carpinus zone) reflects a region 
with a wide range of habitats. The broader area of the sampling location was covered with a mixed 
oak forest, in which Carpinus and Fagus played a prominent role as reflected by their constant high 
values. The herbaceous vegetation indicates the one-time presence of steppe meadows and exten
sive ploughlands. The oak forest was harvested for timber, as a result of which Tilia and Ulmus 
declined; the forest canopy opened parallel to human farming activity. The regional presence of 
coniferous species could be attested. The radiocarbon date of 3430±70 uncal BP indicates that this 
period falls into the Sub-Boreal and that it can be correlated with the Middle Bronze Age (1890— 
1520 cal BC), when the area was settled by groups of the Madarovce-Vetefov-Böheimkirchen 
culture and the Litzenkeramik (Fig. 4). The presence of nitrophilous species tolerant of trampling 
reflect a farming economy based both on cereal cultivation and on extensive stockbreeding.

The next period can be divided into two phases. The first phase (PEB-cl) is characterised by 
a secondary Corylus and Betula forest. Fagus retreated, parallel to the expansion of Betula and 
Corylus, as well as Alnus. Artemisia, Chenopodiaceae and Plantago maintained a continuous pres
ence and the cereal pollens reflect the continuation of arable farming. During the second phase 
(PEB-c2), Alnus retreated, Corylus and Betula expanded and then declined to be replaced by 
the typical species of mixed oak forests, such as Quercus, Fagus and Carpinus. Extensive for
est clearance is indicated by the micro-charcoal in the sample and the rapid rise of the values of 
monolete spore ferns. The maximum of forest clearance was followed by expansion of Betula and 
ferns; the opening of the forest canopy encouraged the spread of light-loving taxa and it also led 
to soil erosion. Betula and ferns are both known for their rapid colonisation. Artemisia, Poaceae/ 
Phragmites and Chenopodiaceae expand, reflecting the appearance of weed and reed taxa. The 
pollen record suggests that the size of cultivated areas decreased. Pastoral farming was continued 
on the testimony of indicator species, such as Polygonum aviculare, Plantago and Rumex. The 
local species of Lake Szévíz and the neighbouring peat areas, Sparganium/Typha latifolia, 
Myriophyllum sp., have high values from the beginning of this period, but Cyperaceae show a 
marked decline, probably due to the rise of the water level. The radiocarbon date for this period 
is 3230±80 uncal BP/1690-1370 cal BC. The rise of the lake’s water level presumably forced 
the communities living in the area to create new arable field farther away on dry ground; the 
abandoned fields were used for pasturing livestock. This period can be equated with the Middle 
Bronze Age and the Tumulus culture.

The next period (PEB-d; Fagus-Carpinus zone) falls into the Late Bronze Age, character
ised by the expansion of Quercus, Fagus and Carpinus, and the rising values of Betula, a pioneer 
species that most likely colonised the abandoned arable fields. The decline of herbaceous species 
indicates the gradual closing of the forest canopy. Poaceae/Phragmites retreat, and the indicator 
species of pasturing show a marked decline. The proportion of Picea, Abies and Pinus sylvestris 
increased. The sporadic cereal pollens suggest a Tumulus settlement farther away from the area 
of the sampling location.

The ensuing period (PEB-e) can be equated with the end of the Bronze Age. Sub-zone PEB- 
el is characterised by a forest maximum without any human activity. Fagus can be attested 
alongside a hornbeam-oak forest, and coniferous taxa (Picea, Abies and Pinus) have relatively
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high values. A new period of forest clearance can be noted during the Bronze Age/Iron Age tran
sition (sub-zone PEB-e2). The date of 2820±70 uncal BP for this section suggests that the arable 
and pastoral farming activity during this period can be associated with a population group of 
the Urnfield culture (1220-820 cal BC). A temporary minimum of alder woods (Alnetum) can 
be noted. The forest canopy closed again during the Iron Age and farming activity ceased com
pletely (PEB-e3-e4). There is little evidence for human activity in the pollen record during the 
Celtic Age and the Roman period. The broader area was inhabited, with the settlements probably 
lying farther away from the sampling location.

Farming activity was resumed sometime at the beginning of the Migration period (PEB-fl). 
Higher values of the herbaceous vegetation can be noted: in addition to Artemisia and Chenopo- 
diaceae, cereals are also represented. The presence of Rumex and Plantago lanceolata is an in
dication of pasturing. Quercus has stable values, while Fagus and Carpinus show rising values, 
with Carpinus expanding at the expense of Quercus and Fagus (PEB-f2). The values of monolete 
spore ferns peak at 70%. Alnus declines, as does Sparganium/Typha, parallel to the sudden rise 
of marshland taxa. There follows a period characterised by the dominance of Quercus (PEB-f3). 
Conifers are more frequent in this stable mixed oak forest than in the previous phases. Follow
ing a sudden decline of Quercus and Fagus, these species are replaced by Betula and conifers, 
important pioneer taxa. The uppermost section of the sequence (PEB-f4) reflects substantial 
changes in the environment, marked by the appearance of cereals, the high values of Centaurea 
and Juglans. This is followed by a phase in which species reflecting farming activity are rare. 
The vegetation was made up of a closed oak forest, in which pioneer species (Betula and Corylus) 
make an appearance. The uppermost section of the sequence is characterised by a drop in arbore
al pollens. The high values of Artemisia, cereals, Plantago, Centaurea, Rumex and Brassicaceae 
reflect intensive farming activity. The number of Cannabis pollens also increases.

The pollen sequence from Pötréte ( F i g s  6 - 7 )

Imola Juhász

PTA-a (295-250 cm; 12,000-11,000 uncal BP)
This zone is characterised by the relatively high values of Pinus sylvestris and the sporadic pres
ence of thermophilous tree taxa, except for Corylus, suggesting a coniferous woodland in which 
Betula plays a prominent role. Corylus has relatively high values and the continuous presence of 
Artemisia and other herbaceous taxa can be noted. Only a low number of taxa could be identi
fied in the sample. Cyperaceae, Pteridophytes with monolete spores (Thelypteris palustris) and 
Sparganium/Typha have a sporadic presence.

PTA-b (250-225 cm; 5000-4700 uncal BP)
This zone is characterised by the presence of a mature oak forest and its typical taxa. The con
tinuous and stable values of Pinus sylvestris decline towards the end of the zone. The presence of 
Quercus, Ulmus and Till a can be noted in the woodland. Pollen grains of Fagus are also attested, 
while Carpinus is present but sporadically in this section of the pollen sequence. The herbaceous 
species are dominated by Poaceae, with other steppe elements appearing with low values at the 
beginning of this period. Later, the drop in arboreal pollens and the retreat of Tilia, Ulmus, Cory
lus and Abies is followed by the expansion of Artemisia, Chenopodiaceae and Plantago sp.; cereals 
peak at the end of this zone. Pteridophytes with monolete spores dominate the humid areas, but 
Cyperaceae and Sparganium/Typha are also present.
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PTA-c (225-191 cm; 4700-4000 uncal BP)
The most important change in the vegetation in this zone is the appearance of Carpinus in the 
oak woodland. Tilia and Ulmns becomes scarce. Quercus and Fagus dominate the forest. Cory- 
lus and Betula woods are also present. While there is an overall increase in the number of herba
ceous taxa, cereals decline compared to the previous zone. Together with taxa typical for land left 
fallow, ruderals and nitrophilous taxa (.Artemisia, Plantago, Rumex, Chenopodiaceae, Fabaceae 
and Poaceae), as well as species indicating pastoral farming (Centaurea and Caryopyllaceae) 
increase. Alnus dominates the vegetation of the wetlands and shows a substantial rise towards the 
end of the zone, when the herbaceous taxa decline and the forest canopy closes again. Species 
of the local vegetation (Cyperaceae, Sparganium/Typha latifolia, Filicales and even Pediastrum 
green algae) show a rapid decline. Poaceae, Phragmites and the heliophytes expand rapidly. The 
AMS date of 3090±70 uncal BP/1320 cal BC at 225-215 cm seems to be too late; a date around 
4700-4000 uncal BP/3500 BC-3000 cal BC seems more likely.

PTA-d (191-130 cm; 4000-3000 uncal BP)
This zone marks a forest maximum in the vegetation. Carpinus is well established alongside 
other tree taxa. Tilia and Ulmus have a sporadic presence. The woodland is first dominated by 
Quercus, later by Carpinus and Fagus. The proportion of herbaceous taxa is quite low, show
ing a slight increase at the very end of the zone. Ruderals (Artemisia and Poaceae) can be noted, 
alongside indicators of pastureland (Plantago and Rumex). The pollen assemblage also includes a 
few cereal grains. The presence of Picea alba can be noted alongside an increase of Abies alba. 
Alnus attains high values.

PTA-e (130-25 cm; 3000-1200 uncal BP)
The temporary decline of several tree taxa can be observed during the last zone. Fagus and 
Carpinus retreat from the forest canopy. Quercus maintains a stable level and again dominates 
the forest. Poaceae and Artemisia temporarily reach higher values. Anthropogenic taxa are in
creasingly frequent. Cyperaceae, Typha/Sparganium and Filicales, as well as other species typi
cal for marshland have a marked presence in the first two sub-zones. This zone can be divided 
into four sub-zones.

PTA-el (130-115 cm; 3000-2800 uncal BP): In contrast to the preceding phase, in which 
there was no indication of human activity, this zone represents a new period of forest clearance 
and farming activity. A transitional peak of herbaceous taxa and the relatively low values of 
Asteraceae and Chenopodiaceae can be noted. The assemblage contains a few cereal pollens and 
Plantago and Rumex are also present.

PTA-e2 (115-90 cm; 2800-2300 uncal BP): A period of forest regeneration following human 
activity can be noted, with Quercus again becoming the dominant taxon. Corylus is present with 
relatively stable values. Betula, growing in open areas, reaches a temporary peak, while Fagus 
and Carpinus do not attain their earlier high values. Poaceae show the same values as in the pre
vious zone; Artemisia and the other herbaceous taxa drop to a temporary minimum. There are no 
indications of human farming activity and the forest canopy again becomes closed.

PTA-e3 (90-65 cm; 2300-1800 uncal BP): A new period of farming activity can be noted in 
this zone. The forest clearance begun during the first sub-zone mostly affected the secondary 
Betula and Corylus woods. The natural forest recovers by the end of this sub-zone and other tree 
species too show rising values. Nitrophilous taxa, such as Plantago lanceolata and Rubiaceae ex
pand at the beginning of the zone, and the presence of cereals, Compositae and Chenopodiaceae 
can also be noted.

PTA-e4 (65-15 cm; 1800-1211 uncal BP): Arable farming ceases and ruderals appear in 
the herbaceous vegetation. A dense forest canopy can be noted. Quercus, Fagus and Carpinus
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Laboratory Depth Material l4C age Calibrated age
code (cm) (uncal BP) (cal BC/cal AD)

gif-100247 65-70 plant residue 5210±80 4250-3800 BC
gif-100248 120-130 wood fragment 1670±70 210-560 BC
gif-100249 215-225 grains 3090±70 1520-1120 BC
gif-100250 275-285 plant fragment 3960Ü00 2900-2100 BC
gif-100251 275-285 mollusc shell 13,130±180 14,500-12,600 BC

Table 3. The Calibrated AMS dates for the Pötréte sequence

Depth
(cm) Description

25-95 black peat with high organic content
95-100 brown peat

100-105 black peat
105-160 black decomposed peat
160-175 grayish laminated silt
175-240 brownish mud with organic material
240-255 brown sandy silt
255-265 sand
265-290 brown sandy silt
290-300 sand

Table 4. The sediment sequence from Pötréte

Atmospheric data from Stuiver et al. (1998); OxCal v3.5 Bronk Ramsey (2000); cub r:4 sd:12 prob[chron]

Pötréte

gif-10
1 1 1 1 

)247 5210+80BP
1 1------1 1 1 1 1 1

L

gif-10 1248 1670+70BP 1

gif-10 1249 3090±70BP 1

gif-10 1250 3960 + 100BP

g if-10
___ 1___

1251 13130±180BP_ ----
1 1 1 1 1 1

20000 calBC 15000 calBC 10000 calBC 5000 calBC calBC/calAD
Calibrated date

Fig. 5. Calibrated AM S dates for the Pötréte sequence (calculated with Oxcal v. 3.5; after Bronk-Ramsey 2000)
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decline, parallel to the expansion of Betula. Poaceae and Artemisia have higher values and the 
number of cereal pollens too increases at the very end of the sub-zone.

*

This first period of the Pötréte pollen sequence (PTA-a) is characterised by the marked presence 
of Pinus sylvestris and the sporadic presence of thermophilous arboreal species, except for Co- 
rylus, suggesting a coniferous woodland, as well as stands of Betula and Corylus. This type of 
vegetation and the continuous presence of Artemisia and other herbaceous species suggest that 
this section of the core was deposited during the Allerod. The samples contained a low number of 
taxa. The low number of sedge palynomorphs (Cyperaceae), Pteridophytes with monolete spores 
and reeds (Sparganium/Typha) too implies that this period had a colder climate. The sediment 
sequence suggests a small, open pond.

This period is followed by an approximately 6000 years long hiatus in sedimentation.
The pollen record indicates that the next zone (PTA-b) can be assigned to the Middle Holocene, 

to the Sub-Boreal period. This period is characterised by the presence of a mature oak forest and 
its typical taxa (Quercus, Ulmus and Tilia). The vegetation is dominated by arboreal species and 
there is a closed forest canopy. Fagus has made an appearance in the forest, but Carpinus has a 
regional presence only. The values of Pinus sylvestris decline towards the end of this phase. The 
herbaceous species are dominated by Poaceae, with other steppe elements appearing with low val
ues at the beginning of this period. The decrease of arboreal pollens and the retreat of Tilia, Ulmus, 
Corylus and Abies is followed by the expansion of Artemisia, Chenopodiaceae and Plantago sp.; 
cereals peak at the end of this zone, reflecting intensive arable farming. Knowing that heavy cere
al pollen grains are disseminated over short distances only, this indicates that the cultivated fields 
lay near the sampling location." The retreat of arboreal taxa (Tilia, Ulmus, Corylus and Abies) can 
be noted parallel to the appearance of anthropogenic markers. This period can be correlated with 
the end of the Copper Age Balaton-Lasinja culture and the beginning of the Furchenstich period. 
Parallel to the vegetation change, a change in the sediment type can also be noted, with the earlier 
clay replaced by gyttja. The humid areas are initially dominated by Pteridophytes with monolete 
spores, although Cyperaceae and Sparganium/Typha are also present, indicating a low water level. 
Parallel to the accumulation of gyttja layers (from 240 cm), the number of aquatic and fen species 
rise, reflecting a rise in the earlier low water level.

The most important vegetation change in the next period (PTA-c) is the appearance of Carpi
nus in the oak woodland. The pollen record indicates human activity and the further opening of 
the forest canopy. Pollen grains of Tilia and Ulmus becomes scarce. The forest is dominated by 
Quercus and Fagus, with Corylus and Betula in the marginal forest zone. The presence of her
baceous taxa can be noted, but the number of cereal pollens declines compared to the previous 
zone. Together with taxa typical for land left fallow, ruderals and nitrophilous taxa (Artemisia, 
Plantago, Rumex, Chenopodiaceae, Fabaceae and Poaceae), as well as species indicating pastoral 
farming increase (Centaurea and Caryopyllaceae). Alntis dominates the vegetation of the wet
lands. A rise in the water level can be noted. Members of the local vegetation (Cyperaceae, Spar
ganium/Typha latifolia, Filicales and Pediastrum green algae) show a rapid decline. Poaceae/ 
Phragmites and the helophytes expand rapidly. It would appear that the community, which had 
settled near the sampling location, moved to a drier area and the earlier cultivated fields were 
used for pasturing livestock. This change can be dated to around 3500-3300 cal BC, i.e. the Mid
dle Copper Age, when the area was occupied by groups of the Proto-Boleráz and Boleráz culture. 1

1 Behre, K. E.: The Role of Man in European Vegetation History. In: Vegetation History. Ed. by B. Huntley and 
T. Webb III. Handbook of Vegetation Science 7. Amsterdam 1988, 633-672.
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<NCN<N<N<N<N<N<N

H l ;

X *

192

Fi
g.

 6
. S

im
pl

ifi
ed

 po
lte

n 
di

ag
ra

m
 fr

om
 P

öt
ré

te



The Hahót Valley

£

15
20
25
35
40
45
50
55
65
70
75
80
85
90
96

110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185

201

215
225
230
235
240
245
250
260
265
270
275
280
285
290
295

&
Z )  C9

c  ^
'.S'

A- <?

o *S' Ac  £Ofb**v ^  t?  &

A

A
T

J?
£  V -g £  $

£  $ J ?
A a ^  cr V

50 50 100
Fig. 7. Anthropogenic taxa in the Pötréte sequence

At the end of this period (ca. 3200-3000 cal BC), when the broader area was inhabited by Baden 
communities, the number of herbaceous species declined further, the forest canopy became more 
dense and there are virtually no indications of human activity.

During the next phase (PTA-d), which falls into the Bronze Age (2700-1300 cal BC), the vege
tation is characterised by a forest maximum. The woodland is initially dominated by Quercus, 
later giving way to Carpinus and Fagus. Tilia and Ulmus have a sporadic presence. The propor
tion of herbaceous species remains more or less the same. The indicators of pastoral farming 
(.Plantago and Rumex), and the ruderals reflect human activity, although their declining propor
tion suggests a settlement lying farther away. The presence of Abies alba and Picea abies, as well 
as the high values and dominance of Alnus indicate a relatively wet period. The oak forest was not 
disturbed by human activity and natural succession phases can be noted in the closed woodland. 
A new phase of human activity, which can perhaps be associated with the Tumulus culture, can 
be noted around the end of this phase.

The temporary decline of several arboreal taxa can be noted during the last period (PTA-e). 
Fagus and Carpinus retreat, but Quercus maintains a stable level and again dominates the for
est. Poaceae and Artemisia temporarily reach higher values. Anthropogenic taxa become more
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frequent. Cyperaceae, Typha/Sparganium, Filicales and other typical marshland taxa retain their 
high values during the first two sub-phases (PTA-el-e2) of this period. This period can be di
vided into four phases.

In contrast to the preceding period, in which no there was no indication of human activity, 
the first sub-phase (PTA-el) represents a new period of forest clearance and farming activity. 
A transitional peak of herbaceous taxa and the relatively low values of Asteraceae and Chenopo- 
diaceae reflect small-scale animal husbandry and cereal cultivation. Human activity mostly af
fected Carpinus and Fagus, whose percentages drop significantly. Quercus, Betula and Corylus 
remain stable. This layer was probably deposited during the Urnfield period of the Late Bronze 
Age (1300-900 cal BC).

The next sub-phase (PTA-e2) marks a period of forest regeneration following human activ
ity and Quercus again becomes the dominant species. Betula attains a temporary peak. Corylus 
is also present with relatively stable values. The pollen record harmonises with the information 
contained in the historical sources, which describe Transdanubia as “immanes sylvae” during the 
Iron Age.12 Fagus and Carpinus do not attain their previous high levels. Poaceae show the same 
values as in the previous zone, but Artemisia and the other herbaceous taxa drop to a temporary 
minimum. There are no indications of arable farming and the forest canopy closes again.

The next sub-phase (PTA-e3) marks a resurgence of farming activity. The forest clearance 
begun during the first sub-phase mostly affected the secondary Betula and Corylus woods. The 
natural forest recovers by the end of this period and other tree taxa too show rising values. Ni- 
trophilous taxa, such as Plantago lanceolata and Rubiaceae, expand at the beginning of the zone. 
The presence of cereals, Compositae and Chenopodiaceac reflect human disturbance through 
arable farming. This phase falls into the Celtic Age (ca. 450-0 cal BC).

The last sub-phase (PTA-e4) is characterised by the closing of the forest canopy, followed by 
farming activity. Small-scale arable and chiefly pastoral farming can be noted during the Roman 
Age (0-476 cal AD). The cessation of arable farming is reflected by the appearance of ruder- 
als in the herbaceous vegetation. The forest has a denser canopy. This period can most likely be 
correlated with the Hun and Alan invasions during the 4th-5th centuries AD, after which more 
extensive human activity can again be noted, reflected by forest clearance and renewed farming 
activity, which can probably be dated to the Avar and Slav period.

The systematic archaeological survey of the Hahót Basin was carried out within the frame
work of the Hahót Basin Micro-Region Project. A total of seventy-eight sites were identified 
in the course of the survey, most of which were repeatedly occupied in different prehistoric 
and historical periods. The distribution of the sites is uneven. In some areas, they form an al
most continuous chain, while in others they are almost entirely missing, reflecting an absence of 
human settlement. Several sites around the marshland had been occupied during as many as eight 
to eleven different periods, reflecting an almost continuous occupation. This almost continuous 
human occupation was further investigated through palaeoenvironmental samplings at Pötréte 
and Pölöske. The vegetation history of the Pötréte area could be reconstructed for the period 
between ca. 5000-4800 uncal BP. Signs of human impact could be identified in the Pötréte pol
len sequence from the Late Copper Age {ca. 3800-3500 cal BC) until the Migration period {ca. 
7th century AD). The Pölöske pollen sequence spans the period from ca. 3500 uncal BP to the 
Middle Ages, and reflects virtually continuous human activity from the Middle Bronze Age {ca. 
1900 cal BC) until the Middle Ages.

*

12 Szabó, M.: The Celtic Heritage in Hungary. Budapest 1971.
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Kromer, B. -  McCromac, G. -  van der Plicht, I. —Spurk, M.: INTCAL 98 Radio
carbon Age Calibration, 24 000-0 cal BP. Radiocarbon 40: 3 (1998) 1041-1083.
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Settlement patterns in the Hahót Valley

Copper and Bronze Age settlement patterns 
in the Hahót Valley

Mária Bondár and Viktória Kiss 

Introduction: The study area

Systematic archaeological work in modern County Zala began with the archaeological field sur
veys in the county’s north-eastern part in the 1960s.1 The archaeological mapping of the county’s 
other parts began with the field surveys conducted by Jolán Horváth, László Horváth, Róbert 
Müller, László Vándor and Nándor Kalicz,2 and a series of smaller excavations.3 The rescue 
excavations preceding the rehabilitation of the Little Balaton region from the 1980s gave a fresh 
impetus to archaeological research and opened new perspectives as a result of large-scale exca
vations, which yielded a wealth of new evidence for all archaeological periods.4 The systematic 
archaeological mapping of the region continued with the so-called micro-region project in the 
Hahót Basin between 1986 and 1994. These investigations too enriched our knowledge of the 
region’s archaeology with sites from all periods -  about one-third of these sites was excavated to 
a greater or smaller extent.5 Parallel to the Hahót micro-region project, András L. Horváth and 
Katalin H. Simon conducted field surveys and excavations in the county’s northern parts, in the 
areas supervised by the Zalaegerszeg museum.6 The systematic survey of the Kerka Valley and 
the trial excavation of a few selected sites was begun in 1995. The archaeological excavations 
preceding major construction projects (shopping centres, motorways, bypass roads) from the late 
1990s too provided fresh insights into the county’s settlement history.

1 This area was at the time part of County Veszprém, but it later again became part of County Zala. For the results of 
the topographic survey, cp. MRT 1.

2 Horváth, J :  Az Alsó-Zalavölgy és környéke őskori településtörténete [Prehistoric settlement patterns in the Lower 
Zala Valley and its broader areas]. University thesis. Budapest 1970; Müller (1971); Vándor, L.: A Mura-völgy ma
gyarországi szakaszának története [The history of the Hungarian section of the Mura Valley], University thesis. 
Budapest 1972; Horváth (1994a).

3 Kalicz, N.: Letenye-Szentkeresztdomb. Ausgrabung und Bibliographie. MittArchlnst 1 (1970) 108-110; idem: Nagy- 
kanizsa-Sánc. Ausgrabung und Bibliographie. MittArchlnst 6 (1976) 149-150; idem: Becsehely. Ausgrabung und 
Bibliographie. MittArchlnst 7 (1977) 119-120; idem: Becsehely. Ausgrabung und Bibliographie. MittArchlnst 8—9 
(1978-1979) 201-203; Horváth (1984).

4 Sieben Jahrtausende; Évezredek üzenete.
5 Bánffy (1995a); idem (1995b); Bondár (1995a); idem (1995b); Szőke (1995).
6 Horváth-H. Simon (1997).
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As a result of these investigations, we now have abundant evidence about the archaeology 
of this county, especially regarding the Neolithic and Copper Age.7 The investigation of the So- 
mogyvár-Vinkovci settlement at Börzönce yielded fresh insights into the Early Bronze Age his
tory of the Hahót region.8 However, little was known about the period between the Somogyvár- 
Vinkovci culture and the appearance of the Tumulus culture in the region west of the Little Bala
ton,9 similarly to the neighbouring south-eastern and western areas of Slovenia10 11 and Styria." 
The excavations preceding the construction of the M7 and M70 motorways and the Zalaegerszeg 
bypass road have enriched our knowledge of the peoples of this period.

The variations in the settlement density of County Zala during different archaeological pe
riods can principally be traced to environmental and economic factors and the differences in 
lifeways. The greater part of the region is currently covered with brown forest soil. The southern 
shore of Lake Balaton has larger areas of alluvial soil and smaller patches of wind-blown sand.12 
The county is still heavily forested and has many marshy, waterlogged areas. Most streams be
come temporarily filled with water after heavy rainfalls. Except for Lake Balaton, there are no 
large open waters or rivers, which would provide a continuous supply of water. This undoubtedly 
influenced the settlement patterns and the subsistence of the peoples settling in this region.

It would appear that the soil types preferred by various population groups differed from 
period to period: the earliest agriculturalists chose loessy areas for settlement, avoiding areas 
with clayey, pebbly soil and higher hills. Possessing more developed cultivation techniques and 
better tools than the communities of the preceding periods, the Lengyel communities of the Late 
Neolithic and Early Copper Age tended to settle on hills, from where they could control a larger 
area and defend their settlements. Most settlements continued to be occupied during the Middle 
Copper Age. A preference for loessy, sandy soils can be noted again in the Late Copper Age, 
when few settlements were established in the mountainous regions. The number of settlements 
declined visibly in the Early Bronze Age, a tendency continuing into the Middle Bronze Age, 
when a settlement concentration occurred throughout most of Transdanubia: larger central set
tlements were surrounded by smaller, transient campsites, many of which left but a few traces 
in the archaeological record (fireplaces, broken vessels). This period is marked by a population 
growth, which can be explained by the increased carrying capacity of particular regions owing 
to improved cultivation and stockbreeding practices.

The climate of the Carpathian Basin underwent major changes from the mid-Neolithic: the 
earlier climate, well suited to agriculture, turned cooler and wetter, leading to changes in the 
vegetation cover: linden, elm, hazel and oak woods were supplanted by spruce and pine forests,

7 Bondar (1987); Bánffy, E.: Übergang des Spätneolithikums und die Kupferzeit im Komitat Zala. Zalai Múzeum 2 
(1990) 67-70; Bondár (1991); idem (1995a); Szőke (1995) 20-22; Bánffy (1995a); idem (1995b); idem (1998); idem: Sied
lungsgeschichte Südwesttransdanubiens im Neolithikum und Chalkolithikum. In: Mensch und Umwelt während des 
Neolithikums und der Frühbronzezeit in Mitteleuropa. Hrsg, von A. Lippert, M. Schultz, S. J. Shennan und M. Tesch- 
ler-Nicola. Internationale Archäologie 2, Rahden/Westf. 2001, 171-179.

8 Bondár (1995b).
9 Kovács (1984) 383; idem (1994) 119; Horváth (1994a) Fig. 11; idem (1994b) 219; Szőke (1995) 23; Bánffy (1998) 12; 

Bondár (1998) 21-23; Horváth (2000) 13.
10 Savéi, /.. Prazgodovinske naselbine v Pomurju [Prehistoric settlement in Promurje], Maribor 1994, 102; Savéi (1996) 

20 .

11 Modrijan, W: Die kulturelle und chronologische Einordnung des Neo- und Äneolithikums in der Steiermark. 
Arheoloski Vestnik 24 (1973) 133-134. 142; Lippert (1999) 345, Karte 2, Tab. 2, Tab. 3; Drescher-Schneider -  
Wiek (2001) 18-20, 23; Hebert, B. -  Wenedig, R.: Ergebnisse der Archäologischen Landesaufnahme in der Ost
steiermark auf Grundlage der Arbeiten von Kurt Kojalek. In: Die Drau-, Mur- und Raab-Region, 41; Ruttkay, E.: 
Das endneolitische Hügelgrab von Neusiedl am See, Burgenland. Zweite Vorlage-Teil I. Die Fazies Neusiedl. In: 
Festschrift für Rózsa Kalicz-Schreiber. BudRég 36 (2002) 155, Abb. 6.

12 Füleky, Gy.: A talaj [The soil]. Budapest 1988, Fig. 30.
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alongside the expansion of beech. It is generally assumed that these changes led to a shift from 
arable to pastoral farming, an assumption borne out by the pollen sequence from Pölöske.

The Copper and Early Bronze Age settlement network in the Hahót Basin reflects these envi
ronmental changes (deteriorating climate, the human impact on the environment) and, also, how 
prehistoric communities adapted to these changes. The dense settlement network of the Early and 
Middle Copper Age disappeared by the Furchenstich period, which is characterised by consider
ably fewer settlements, a change reflecting the transformation of the environment. Changes in 
the vegetation cover and soil composition affect human activity -  in order to ensure a continuous 
food supply for survival, prehistoric communities had to adapt to the changed circumstances. 
The number of settlements in County Zala declined in the Late Copper Age; most settlements lay 
beside water in the Balaton and Little Balaton region. Although the number of settlements grew 
again in the Early Bronze Age, most of these were briefly occupied, transient campsites in the 
vicinity of a larger centre, suggesting changes in crop cultivation practices during the Late Cop
per Age and a shift to stockbreeding in the Early Bronze Age.

The Early and Middle Copper Age

Surface finds indicate a rather dense settlement network during the Early Copper Age (late 
Lengyel culture) in the study area. The gently rolling Zala hills offered suitable settlement loca
tions for the late Lengyel communities. Their settlements lay fairly close to each other in the 
region, with an abundance of areas suitable for crop cultivation and livestock pasturing. Sev
eral late Lengyel sites have been excavated in County Zala; one of the largest among these is 
the Zalaszentbalázs-Szőlőhegyi mező settlement in the Hahót Basin,13 lying between the two 
palaeoenvironmental sampling locations at Pölöske and Pötréte. Two sides of the extensive set
tlement lying on a low hill were investigated; the pollen samples and the food remains allowed a 
reconstruction of the plants grown by the occupants and, also, of how food was prepared.14

The settlements of the Middle Copper Age Balaton-Lasinja culture can be found almost eve
rywhere in the Little Balaton region, in the Hahót Basin, in the broader Zalaegerszeg area, along 
the northern shore of Lake Balaton and even in the more distant Kerka Valley. The late Lengyel 
settlements continued to be occupied, suggesting unchanged subsistence practices. The finds 
reHect strong cultural impacts from the south and certain elements of the Vinca-Plocnik culture. 
There is no visible break in the life of the settlements.15 Large-scale excavations in recent years 
have increased our knowledge of the settlement patterns of this period. Most of the earlier in
vestigated settlement sites yielded pits only; the extensive areas investigated more recently have 
brought to light the remains of large houses -  e.g. at Zalavár-Basasziget,16 Kaposvár-Road 61,17

13 Bondar (1995a); Bánffy (1995a).
14 Gyulai, F.: The plant and food remains from the Copper age settlement at Zalaszentbalázs-Szőlőhegyi mező. An

taeus 22 (1995) 145-156.
15 Somogyi (2000).
16 M. Virág, Zs.: Vorbericht über die Ergebnisse der Freilegung der kupferzeitlichen Siedlung von Zalavár-Basa

sziget (Angaben zur Siedlungsstruktur und Wirtschaft der Balaton-Lasinja I-Kultur). Zalai Múzeum 2 (1990) 71-77; 
idem: Középső rézkor [Die mittlere Kupferzeit]. In: Évezredek üzenete, 22-24, 30-31; idem: Settlement historical 
research in Transdanubia in the first half of the Middle Copper Age. In: Morgenrot der Kulturen. Frühen Etappen 
der Menscheitsgeschichte in Mittel- und Südosteuropa. Festschrift für Nándor Kalicz zum 75. Geburtstag. FIrsg. von 
E. Jerem und P. Raczky. Budapest 2003, 375-400.

17 Somogyi (2000); Somogyi, K.: Előzetes jelentés a Kaposvár-61-es út elkerülő szakasz 1. sz. lelőhelyén végzett 
feltárásról [Preliminary report of the excavation of Site No. 1 situated on the encircling section of Road 61 around 
Kaposvár], SMK 14 (2000) 245-249.
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the Győr area18 -  and the ditches enclosing these settlement. There is now an abundance of data 
for reconstructing the lifeways of this period.

Considerably less is known about the ensuing period, in spite of the many excavations con
ducted over extensive areas. The finds do not reflect profound changes during the Furchenstich 
period. Few sites from this period are known from County Zala and most of these were identified 
from surface finds collected during field surveys. There are few professionally excavated settle
ments or burials.19 The finds (mostly pottery) recovered from a pit of the settlement investigated 
at Zalabaksa-Zsidótemető in the Kerka Valley recall certain traits of the Balaton-Lasinja culture. 
Were it not for the decorated pottery fragments, the site could be assigned to the Balaton-Lasinja 
culture. The wares decorated with a lattice pattern and incised lines, the bowls and pots with a 
characteristic profile and the vessels with stringhole lugs, however, clearly show that the pit had 
been part of a Furchenstich settlement. The closed assemblage from the Zalabaksa pit can be 
definitely assigned to the Furchenstich culture20 and represents a period which, though bound 
by many strands to the preceding Balaton-Lasinja period, is characterised by the adoption and 
integration of a number of new elements.21 Little is known about the lifeways of the Fur-chenstich 
population. Their small, briefly occupied settlements are usually made up of a handful of refuse 
pits. The pits lying 20-30 m from each other often yield no more than a handful of finds, perhaps 
owing to the population’s simple, pastoralist life-style. Research in other regions has revealed that 
significant changes occurred towards the end of the Middle Copper Age. The find assemblages of 
the Furchenstich culture originating from Central Europe -  known as the Bajc-Retz-Gajáry and 
Kevderc-Djerdap complex in neighbouring countries -  reflect contact with the western Alpine 
region. Many contain finds indicating metalworking and trade with other regions. Interestingly 
enough, the briefly occupied settlements do not provide any evidence for social ranking, which 
can be assumed from the high number of well crafted metal finds (copper implements and gold 
articles). The archaeological record reflects the presence of strongly ranked communities in the 
Carpathian Basin during this period. The start of the accumulation of wealth can be noted; one of 
the most outstanding finds in this respect is the disc from Csáford.22 The findspot of the disc was 
investigated again by Gábor Rezi Kató, but he did not uncover any comparable finds, principally 
because the site had been destroyed by vine cultivation.23

The accumulation of wealth and the general prosperity at the close of the Middle Copper Age 
is a reflection of improved food production. A new technological innovation, the introduction of 
wooden ploughs resulted in better harvest yields. Depictions from Northern and Western Europe 
suggest that wooden ploughs were known and widely used by this time and that domesticated 
cattle were used as draught animals.24 Cereal cultivation became more efficient with this innova
tion, and neither was there a pressing need to clear new tracts of woodland or for relocating settle
ments from time to time. Prosperity led to social differentiation and the accumulation of wealth, 
which most often took the form of heavy copper implements and various articles of gold. These

18 M. Virág, Zs. -  Bondär, M.: Settlements. In: Hungarian Archaeology at the Turn of the Millennium. Ed. by Zs. Visy. 
Budapest 2003, 128.

19 Horváth, L. A. -  H. Simon, K.: Das Neolithikum und Kupferzeit in Südwesttransdanubien. IPH 9. Budapest 2003.
20 Bondár, M.: The Copper Age settlement at Zalabaksa. Antaeus 28 (2005) 271-283.
21 Although László Horváth asigned the Zalabaksa site to the proto-Boleráz horizon (Horváth, L. A.: Die relativchrono

logische Position des Protoboleráz-Horizontes aufgrund des seiner südlichen Komponenten. In: Cernavodä III-Bole- 
ráz. Ein vorgeschichtliches Phänoman zwischen dem Oberrhein und unteren Donau. Symposium Mangalia/Neptun 
(18.-24. Oktober 1999). Hrsg, von P. Roman und S. Diamandi. Bucure§ti 2001 [2002] 459-515. Abb. 5), it seems more 
likely that the site was a settlement of the Furchenstich culture.

22 Korek (1960) Pis 1—II.
23 Rezi Kató, G.: Ásatás Zalaszentgrót-Csáfordon [Excavation at Zalaszentgrót-Csáford]. Ősrégészeti Levelek 1 (1999) 

16.
24 Gimbutas, M.: The Civilisation of the Goddess. San Francisco 1991, 10-14.
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prestige articles also expressed power and rank. The incipient metallurgy of the Early Copper 
Age underwent a series of profound changes by the Middle Copper Age. The rather poor quality 
copper items of the early period, mostly jewellery hammered from native copper, were replaced 
by metalwork calling for specialised skills by the Middle Copper Age.25 Metallurgy declined in 
the Late Copper Age owing to the exhaustion of surface ore deposits, resulting in the scarcity of 
copper.

The cult paraphernalia of this period, chiefly the few idols known from the Furchenstich 
distribution, differ markedly from those of the preceding period. The schematically modelled, 
flat female figurines with rounded buttocks and tiny breasts were decorated using the same tech
nique as the pottery wares. One of these figurines came to light at Becsvölgye.26 It has also been 
suggested that the Csáford type knobbed gold discs were stylised female depictions.27

The internal periodisation of the Middle Copper Age has been greatly refined in the light of 
the investigations carried out during the past decades. The large cultural complex, which was 
earlier labelled Balaton group or Balaton-Lasinja culture28 and divided into three phases, is now 
regarded as three different cultures, each of which evolved under different cultural impacts. 
These cultural impacts and the diverse cultural components were first discussed by Nándor Ka- 
licz,29 according to whom the Balaton 1 group received strong impacts from the south, principally 
from the Vinca culture,30 while the Balaton II—III group had contacts with the west and received 
strong impacts from the eastern Alpine region.31 In his overview of the Balaton-Lasinja culture, 
Kalicz argued that Balaton-Lasinja I and Balaton-Lasinja II—III were two different cultures,32 
and proposed that the latter should be labelled Furchenstich culture.33 In a recent study, he corre
lated Balaton I with the Lasinja culture and used this label for the Balaton-Lasinja culture.34 The 
internal division of the Balaton-Lasinja II—III culture has also been refined: a part of the earlier 
Balaton-Lasinja II and Balaton-Lasinja III sites are now assigned to the Furchenstich culture, 
while another part are now known to represent sites of the proto-Boleráz period,35 which could 
be separated on a typological basis: the wide mouthed, one-handled small cups with their distinc
tive decoration are lacking from proto-Boleráz assemblages, while the other Furchenstich vessels 
can still be found alongside a new decorative technique (channelling). The Kerbschnitt technique 
(excised designs), the Furchenstich (stab and drag) and incised lattice patterns disappeared or

25 Kalicz (1982); idem (1992).
26 Bóna I.: A becsvölgyi női idol [The female idol from Becsvölgye]. In: A Göcseji Múzeum jubileumi emlékkönyve 

1950-1960. Ed. by I. Szentmihályi. Zalaegerszeg 1960, 83-95.
27 For a detailed discussion, cp. Makkay, Rézkori aranykorongok a későbbi Pannónia provincia területéről [Kup

ferzeitliche Goldscheiben aus dem Bereich der späteren Provinz Pannonien]. Savaria 17-18 (1983-1984 [1989]) 91— 
121; Bóna, /.: Pannónia, Dacia és ami közte van. Megjegyzések Makkay János vitacikkére [Pannonien, Dazien und 
was dazwischen liegt. Bemerkungen zur Streitschrift von J. Makkay]. A Tapolcai Városi Múzeum Közleményei 1 
(1989) 243-256.

28 Kalicz, N.: A rézkori balatoni csoport Veszprém megyében [Die kupferzeitliche Balaton-Gruppe im Komitat 
Veszprém], VMMK 8 (1969) 83-89; idem (1969-1970); idem: Über die chronologische Stellung der Balaton-Gruppe 
in Ungarn. In: Symposium über die Entstehung und Chronologie der Badener Kultur. Hrsg, von B. Chropovsky. 
Bratislava 1973, 131—136; idem: Újabb adatok a rézkori Hunyadi-halom csoport időrendjéhez [Neue Beiträge zur 
Chronologie der kupferzeitlichen Hunyadi-halom-Gruppe], SzMMÉ 1979-1980, 43-62.

29 Kalicz (1969-1970) 87-88.
30 Ibidem 87.
31 Ibidem 88.
32 Kalicz, N.: The Balaton-Lasinja Culture Groups in Western Hungary, Austria and northwestern Yugoslavia. Con

cerning their distribution and origin. Journal of Indo-European Studies 8 (1980) 247-267; Kalicz (1982) 3, 9.
33 Ibidem 8.
34 Kalicz (1991) Abb. 4; idem (1992) 313—315; idem (1993) 329; idem: Die Balaton-Lasinja-Kultur in der Kupferzeit 

Südost- und Mitteleuropas. In: Neuere Daten zur Siedlungsgeschichte und Chronologie der Kupferzeit des Karpaten
beckens. Hrsg, von T. Kovács. IPH 7. Budapest 1995, 37.

35 Kalicz (1991) 375, 380; idem (1993) 329; idem (2001).
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survived in a changed form. Incrustation too disappeared.36 In his most recent overview, Kalicz 
noted that ten of the thirty-three sites known from the Carpathian Basin were identified during 
the past ten years.37 The introduction of this new cultural unit has become a source of uncer
tainty in the cultural attribution of find assemblages and, also, in archaeological terminology. 
The definition of typological differences, based chiefly on stray finds, can hardly be regarded 
as conclusive -  the assignment of certain sites to the proto-Boleráz horizon is tentative at best.38 
It is to be hoped that the find assemblages from modern, large-scale excavations will eventually 
contribute to resolving this issue.

The palaeoenvironmental samples from this region indicate that large-scale forest clearance 
led to the decline of linden, elm, hazel and coniferous species at the close of the Balaton-Lasinja 
culture and the beginning of the Furchenstich period. The samples contained high amounts of 
cereal pollens; the soil too changed, with the earlier clay giving way to lacustrine and marshland 
sediments. The water level rose during the Baden period, and the proportion of plant species tol
erant of trampling and grazing became higher. The forest canopy opened; oak, beech and birch 
dominated the forests.

The Late Copper Age

The archaeological record reflects major changes during the Late Copper Age throughout Europe 
and the emergence of large cultural complexes with a uniform material culture over extensive 
areas. It is still unclear what triggered this process. One of these major cultural complexes is 
known as the Baden culture, which occupied large portions of Central and South-East Europe 
between 3500-3000 BC. The heritage of the Baden culture is known from sites in Bulgaria, Ro
mania, former Yugoslavia, Austria, Switzerland, Bohemia, Slovakia, Little Poland and southern 
Germany. The pottery, the tools and implements, the costume adornments and jewellery articles 
from the culture’s extensive distribution are more or less identical, as are the burial rites and the 
archaeological traces of religious beliefs. The similarities between the find assemblages and a 
number of identical cultural phenomena suggest that the communities inhabiting this vast region 
maintained close ties with each other and had become integrated into the same cultural complex.

The high number of settlements and burials in the Carpathian Basin indicate that this region 
was one of the core areas of the Baden culture. Over 1600 Baden sites are known from Hungary,39 
reflecting a dense settlement system for that age. Baden communities established their settle
ments in the most varied environments: on the plainland, on river banks, in more upland regions 
and even in caves.

The roughly five hundred years spanned by the Late Copper Age Baden culture corresponds 
to roughly sixteen to eighteen generations. There are no frightful weapons from this period, and 
the archaeological record contains no indications of warfare or whirlwind migrations. The finds 
reflect a long, peaceful period. There are no archaeological signs of armed conflicts (weapons, 
large cemeteries, fortified settlements, the concealment of accumulated wealth in the form of 
hoards). The Baden population lived peacefully and maintained extensive trade contacts, trans
porting their products to far-away lands using the great new innovation of the period, the four- 
wheeled, ox-drawn wagon. Evidence for trade and the migration of smaller communities comes 
from distant areas. Recent research indicates that obsidian from the Carpathian Basin was traded

36 Kalicz (1991) 375, 380.
37 Idem (2001) 417. Cp. also idem (1991) Abb 17; idem (2001) Karte 1.
38 Bondár (2001a) 440; idem (2002) 9.
39 Idem (2002) 11.
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for the wool of long-haired sheep or the domesticate itself, bred in the Balkans.40 Other com
modities were perhaps also exchanged, but these have not yet been identified. Trade in metal was 
earlier assumed. We now know that compared to the rich metalwork of preceding periods, the 
amount of copper and gold artefacts declined towards the close of the Copper Age. Copper mines 
were exhausted and a more developed mining technology would have been necessary for the con
tinued exploitation of the ore deposits. Native copper and smaller copper deposits provided the 
raw material for metallurgy. The clay moulds (Lánycsók41), metal casting waste (Szigetcsép42), a 
copper dagger and copper knife (Sármellék43) and the well-known diadem from Vors44 reflect the 
survival of sophisticated metalworking skills. The available poor quality copper was hammered 
into metal bands, which were then fashioned into jewellery (beads and bracelets; cp. the finds 
from the Alsónémedi and Budakalász cemeteries45).

The finds of the Baden culture from County Zala are rather scarce. The currently known set
tlements from this region span the entire period of the Late Copper Age, from the Boleráz group 
to the late Baden culture. Sites are known from the Keszthely area,46 the broader Little Balaton 
region,47 the Nagykanizsa area48 and the Hahót Basin.49 Curiously enough, no Baden sites were 
identified in the Kerka Valley.50

The peaceful Baden development was brought to an end by the economic changes and small- 
scale migration, which ushered in the Early Bronze Age. The uniform material culture of the 
population inhabiting an extensive area was supplanted by a colourful mosaic of regional groups, 
to which additional hues were added by the arrival of groups to the Carpathian Basin from various 
regions.

Even though settlements of the Kostolac culture, marking the close of the Baden period, have 
not yet been found in County Zala, the presence of Kostolac communities in this area can be 
assumed, at least judging from the inurned burial discovered at Keszthely, the culture’s single 
known site in the county.51

One of the most important findings of the systematic investigations in the Hahót Basin was 
that the presence of the Baden culture, i.e. the basic population of the Bronze Age, could be dem
onstrated in this region.52 The earlier blank spots disappeared from the region’s archaeological

40 Maran, J.: Die Badener Kultur und der ägäisch-anatolische Bereich. Ein Neubewertung eines alten Forschungsprob
lems. Germania 76 (1998) 516.

41 Ecsedy, I.: Die Funde der spätkupferzeitlichen Boleráz-Gruppe von Lánycsók. JPMÉ 22 (1977 [1978]) 163-183.
42 Korek, ./.: Ásatások Szigetcsép-Tangazdaság I. lelőhelyen. A későrézkori település leletei [Ausgrabungen auf dem 

Friedhof von Szigetcsép-Tangazdaság. Die Funde der spätkupferzeitlichen Siedlung], CommArchFlung (1984) 9.
43 M. Virág (1999) Fig. 2.
44 Banner, J.: Die Péceler Kultur. ArchHung 35. Budapest 1956, Taf. 87. 1-2.
45 For a detailed overview, cp. M. Virág (1999).
46 MRT 1, Map of the Copper Age sites.
47 Évezredek üzenete, Map 5.
48 Horváth (1994a) Fig. 7; Kalicz N.: Újkőkorvégi és rézkori megtelepedés maradványai a nagykanizsai Inkey-kápolna 

mellett [Endneolithische und kupferzeitliche Besiedlung bei Nagykanizsa-Inkey Kapelle]. Zalai Múzeum 12 (2003) 
7-48; P. Barna, J :  Késő rézkori település Nagykanizsa-Billa lelőhelyen [Late Copper Age Settlement in Nagyka- 
nizsa-Billa], Zalai Múzeum 12 (2003) 97-142.

49 Szőke (1995) Pl. 3.
50 Bánffy, E.: The Kerka Valley in the Neolithic and the Copper Age. Antaeus 28 (2005) 79-89.
51 MRT 1, Site 21/30.
52 Horváth (1984); Bondár (1987); H. Simon, K.: Neolit és rézkori települések Tekenye határában [Neolithische und 

kupferzeitliche Siedlungen in der Gemarkung von Tekenye], Zalai Múzeum 1 (1987) 7-46; Bondár, M.: Früh- und 
Mittelbronzezeit. In: Sieben Jahrtausende, 30-36; Horváth, L. A.: Eine Kupferzeitliche Kultstätte in der Gemarkung 
von Bak. ActaArchHung 42 (1990) 21-44; H. Simon, K.: Der Stand und die Aufgaben der Neolithikum- und Kup
ferzeitforschung im Komitat Zala. Zalai Múzeum 2 (1990) 47-67; Horváth, L. A.: Rézkori település Nagykapornakon 
[Die kupferzeitliche Siedlung bei Nagykapornak], Zalai Múzeum 3 (1991) 113-135; Bondár (1991); Horváth (1994a);
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The Hahót Valley

map, and it became clear that there were no breaks in the prehistoric settlement of the region, even 
if tangible remains of Late Copper Age communities were not identified in all micro-regions.

The Early Bronze Age

The identification of the earliest Bronze Age population of south-western Transdanubia was 
problematic for quite a long time. The assumed presence of the “Makó group of the Zók culture” 
has not yet been confirmed by sites. Neither have finds of the Vucedol culture been brought to 
light, although András L. Horváth has suggested that a copper axe (of uncertain date) may indi
cate a possible Vucedol presence in the Zalaegerszeg area.53 The earliest Bronze Age population 
in the Nagykanizsa area, in the Little Balaton region, in the Keszthely area and in the Hahót 
Basin can be identified with the Somogyvár-Vinkovci culture.54

Twenty-five sites of the Early Bronze Age Somogyvár-Vinkovci culture are known from 
County Zala.55 Most of these are small settlement sites yielding no more than a few pottery frag
ments; only a few larger settlements are known (Nagykanizsa-Sánc, Nagykanizsa-Inkey-kápol- 
na, Letenye, Börzönce-Temetői-dűlő). The fortified settlements in this region (Nagygörbő,56 
Oltárc-Márkihegy and Galambok-Öreghegy57) are also noteworthy. Somogyvár-Vinkovci sites 
can be found in the Little Balaton region, the Keszthely and Nagykanizsa areas, and in the Hahót 
Basin. The westernmost site was identified at Lenti.58 Not one single Early Bronze Age site 
was found in the Kerka micro-region; only at Kissziget-Temető domb, lying on the edge of the 
micro-region, was an extensive Early Bronze Age settlement with the culture’s typical pottery 
wares discovered during the field surveys (Fig. I. I). A recently investigated settlement lies at 
Muraszemenye by the confluence of the Kerka and Mura rivers; this Somogyvár-Vinkovci site 
was investigated in 2000 by Judit Kvassay during the rescue excavations preceding the motorway 
construction.59

The low number of sites can in part be explained by the structure of the settlements. The few 
larger excavated settlement sites (Pécs-Nagyárpád, Szava, Zók-Várhegy, Nagykanizsa-Inkey- 
kápolna, Vinkovci, Börzönce) yielded only a scatter of pits lying 15-20 m apart.

The Börzönce site, a settlement extending over an estimated 8-10,000 m2, of which about ten 
per cent has been investigated, yielded a rich Early Bronze Age material: the finds included over 
sixty vessels, which either survived intact or could be assembled from their fragments, a figurine 
and a figurine head, the fragment of a clay wagon model, small clay wheels, a clay mould, mini
ature animal figurines, spindle whorls, small stone axes and a few silex blades. The finds from 
Börzönce indicated that the ceramic repertoire of the Somogyvár-Vinkovci culture was much 
richer than earlier believed and the new vessel types brought to light enabled the elaboration of a

Bánffy (1995a); idem (1995b); Bondár, M.: Késő rézkor [The Late Copper Age]. In: Évezredek üzenete, 34-41; Hor- 
váth-H. Simon (1997).

53 Horváth, L. A.: Neue Angaben zum Übergang von der Kupfer- bis Frühbronzezeit in Südwestungarn. Zalai Múzeum 
10 (2001) 57.

54 Bondár, M.: Eine frühbronzezeitliche Siedlung in Börzönce, Komitat Zala (Vorbericht). Zalai Múzeum 5 (1994) 
9-19; Horváth (1994a); Bondár (1995b); idem (1998); idem (2001a); idem (2001b); idem (2003).

55 Bondár (1995b) Fig. 19; idem (1998) Fig. 2: Sites 3, 4, 6, 10, 23, 26, 32, 38, 39, 40, 41,42, 57, 62, 70, 71, 72, 77, 92, 93, 
99, 100, 101, 121, 122. The distribution map had to re-published in a suitable size: idem (1998) Fig. 2, the site numbers 
refer to this map. For additional information on the relevant sites, cp. idem (1995b).

56 Nováki, Gy.: A nagygörbő-várhegyi korabronzkori erődített telep [The Early Bronze Age fortified settlement at 
Nagygörbő-Várhegy]. ArchÉrt 92 (1965) 168-175.

57 Horváth {1994a) 97.
58 Bondár (1998) Fig. 2, Site 57.
59 Judit Kvassay’s kind personal communication.
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more detailed typology.60 Most vessel forms had several variants. It became clear that the ves
sels of this culture were not restricted to four or five typical forms and that the variants made 
up complete vessel sets. The validity and usefulness of the typology set up on the basis of the 
Börzönce finds could be tested on the material from Nagykanizsa-lnkey-kápolna,61 where the 
majority of the vessel types found at Börzönce could be identified among the pottery finds. The 
ceramic inventory from Nagykanizsa-lnkey-kápolna included types which had only been tenta
tively reconstructed from the fragments found at Börzönce. One of the more unusual cult finds 
was a perforated phallic pendant.62

The analysis of the known Somogyvár-Vinkovci sites indicated a settlement pattern with a 
few larger centres surrounded by smaller, more briefly occupied settlements.63 Two of these cen
tres lay in the southern part of County Zala: the settlements at Nagykanizsa-lnkey-kápolna and 
Börzönce probably functioned as central places.64

The extrapolation of the archaeological evidence for a broader area suggests that the So
mogyvár-Vinkovci culture (the Hungarian counterpart of the Vinkovci culture of Yugoslavia) 
represents the earliest Bronze Age population in the southern and south-western areas of County 
Zala. The culture’s chronological position can be firmly set between the classical Vucedol culture 
and the Kisapostag culture; its internal periodisation, however, is still debated.65

The Middle Bronze Age

Little was known until quite recently about the Bronze Age cultures of the subsequent period in 
the region. The distribution of the Kisapostag culture, which succeeded the Somogyvár-Vinkov
ci culture in Phase 3 of the Early Bronze Age over most of Transdanubia, only extended to the 
western fringes of the Little Balaton region. The same holds true for the Transdanubian Incrusted 
Pottery culture, which developed from the Kisapostag culture at the turn of the Early and Middle 
Bronze Age, whose western boundary lay in the Rinya and the Little Balaton region.66 The appar
ent lack of a Bronze Age population in this region at the close of the Early Bronze Age and during 
the Middle Bronze Age (RB A1-A2) was resolved by dating the earliest Tumulus assemblages 
from County Zala to the Koszider period, representing the last phase of the Middle Bronze Age 
(RB A2-B1).67 In this scenario, the Tumulus groups arriving to the westernmost areas of Trans
danubia, probably from Lower Austria, became neighbours of the late Incrusted Pottery culture 
communities living east of the Little Balaton region, also assigned to the Koszider period.68

60 Bondär (1995b) 200-213, Figs 13-18.
61 Idem (2003).
62 Horváth (1984) Fig. 5. 1; idem (1994a) Fig. 8.
63 Bondár (1995b) PI. 3.
64 Ibidem 234.
65 Bondár (2001b).
66 Kovács (1994) 119; Horváth (1994a) Fig. 11; Szőke (1995) 23; Horváth (2000) 13; Kiss (2002) Abb. 1, Abb. 3, Abb. 7.
67 Bóna (1992) 34-35; Bronzezeit in Ungarn. Forschungen in Teil-Siedlungen an Donau und Theiss. Hrsg, von 

W. Meier-Arendt. Frankfurt am Main 1992, 40-41: Zeittabelle; Horváth (1994a) 97; idem (1994b) 219; Honti (1994) 
11; Kiss (1997) 47; Ilon (1999) 258; H. Simon-Horváth (1999) 202; Kiss. V.: A mészbetétes kerámia kultúrája ka
pcsolatai a Kárpát-medence nyugati területeivel és a közép-európai kultúrákkal a középső bronzkorban [Die Be
ziehungen der Kultur der inkrustierten Keramik in der westlichen Gebieten des Karpatenbeckens und zur mittel
europäischen Kulturen in der mittleren Bronzezeit], KMMK 7 (2000) 27; Kiss (2002) 491-492. For the correlation 
of the Hungarian and Central European Bronze Age chronologies and absolute dates, cp. Lippert (1999) Tab. 2; cp. 
also Kiss (2002) Abb. 8.

68 Cp. Kovács (1994); idem: Chronologische Fragen des Überganges von der mittleren- zur Spätbronzezeit in Trans
danubien. Zalai Múzeum 5 (1994) 159—172; Honti (1994); Kiss (1997); idem (2002) 484-486.
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However, the pollen sequence from the palaeoenvironmental sampling location at Pölöske 
reflects extensive forest clearance and a developed crop cultivation in the period between 1890— 
1520 BC; the retreat of the closed deciduous woodland (oak, hornbeam, beech) is accompanied 
by the appearance of secondary birch and hazel forests, and the marked presence of ferns, cere
als, weeds and plant species typical for pastureland. The micro-charcoal in the samples suggest 
that the communities living in this region during the later Middle Bronze Age and towards the 
end of this period created open areas for pasturing their livestock and for arable farming with 
slash-and-burn forest clearance.69 Even though no Middle Bronze Age (RB A2-B1) sites have yet 
been identified in the Hahót Valley, the human impact on the environment reflected in the sam
ples from Pölöske can be associated with two more or less contemporary cultural complexes.70

One of these is the Vetefov-Böheimkirchen culture, which falls between 1880-1610 BC on 
the basis of the radiocarbon dates71 and can thus be correlated with this period. Distributed in 
Moravia and Lower Austria, this culture is usually interpreted as part of a larger culture prov
ince in view of the many similarities with the Mad’arovce culture of south-western Slovakia 
(Mad’arovce-Vetefov-Böheimkirchen complex).72 The attribution of earlier and more recent
ly unearthed finds from the Burgenland and north-western Transdanubia to the Mad’arovce- 
Vetefov-Böheimkirchen complex (Fig. 1. 2) implies that this culture was also distributed east 
of the Vienna Woods, along the Lajta and Rába rivers.73 The detailed typological analysis of the 
pottery from the settlement at Zalaegerszeg-Ságod-Bekeháza (Fig. 2. 1-13),74 a site excavated as 
part of the archaeological investigations preceding the Zalaegerszeg bypass road, suggests that 
the southern boundary of the culture’s distribution was marked by the River Zala. In the currently 
used relative chronological framework, the appearance of the Vetefov-Böheimkirchen complex 
postdates the Gáta-Wieselburg period (RB A2)75 and can be assigned to the Koszider period 
(RB Bl, 1600-1500 BC). This dating is supported by the pottery finds from Zalaszentiván-Kis- 
faludi-hegy, assigned to the Veterov culture,76 and the Koszider hoard from the same site.77

69 Juhász, I. -  Drescher-Schneider, R. -  Andrieu-Ponel, V. -  de Beaulieu, J.-L.: Anthropogenetic indicators in a paly- 
nological record from Pölöske, Zala Region, Western Hungary. In: Die Drau-, Mur- und Raab-Region, 32, 35-36; 
Juhász, I. E.: A Délnyugat Dunántúl negyedkori vegetációtörténetének palinológiai rekonstrukciója [Reconstitution 
palynologique de la végétation depuis le Tardiglaciaire dans la région de Zala, sud-ouest de la Hongrie], PhD Thesis. 
Pécs-Marseille 2002, 27-28.

70 For the radiocarbon dates, which could be correlated with the absolute dating of the RB A2 phase, cp. Krause, R.: 
Zur Chronologie der frühen und mittleren Bronzezeit Süddeutschlands der Schweiz und Österreichs. In: Absolute 
Chronology Archaeological Europe 2500-500 BC. Hrsg, von K. Randsborg. Acta Archaeologica Copenhagen (1996) 
73-86; Lippert (1999) 345, Tab. 2.

71 Neugebauer (1994) 18-20.
72 Benkovsky-Pivovarová, Z.: Zur Enddatierung des Kulturkreises Mad’arovce-Vetefov-Böheimkirchen. Germania 54 

(1976) 341; idem (1981) 34; idem: Zu einigen terminologischen Fragen des Kulturkreises Mad’arovce-Veterov-Bö- 
heimkirchen. SlovArch 29 (1981) 17; Ruttkay, E.: Zwei verzierte Goldplättchen aus dem frühbronzezeitlichen Gräber
feld von Hainburg-Teichtal. MAGW 118-119 (1988-89) 140-145; Stuchlik, S.: Die Veterov-Gruppe und die Entste
hung der Hügelgräberkultur in Mähren. PZ 67 (1992) 16; Benkovsky-Pivovarová (1996) 157.

73 Idem (1981) 34-35; Kovács (1984) 382; Benkovsky-Pivovarová (1995) Abb. 4; idem (1996) 157; Marton, E.: Agy
agtárgyak a velemi Szent Vidről [Clay finds from Velem St. Vid]. Pápai Múzeumi Értesítő 6 (1996) 250; Ilon (1999) 
Abb. 1; Ilon, G. -  Költő, L.: Középső bronzkori emlékek a velemi Szt. Vidről. Egy tolnanémedi típusú (VII. velemi) 
kincslelet? [Middle Bronze Age artifacts from Szent Vid of Velem. Another of the Tolnanémedi-type (VII. Velem) 
artifact Sortiment?]. KMMK 7 (2000) Pl. IV. 1-2; Kvassay et al. (2004) 137. Special thanks are due to Dr. Elisabeth 
Ruttkay for her kind help and for sharing her knowledge of the eastern Austrian find assemblages.

74 Kvassay et al. (2004) 126-139, Figs 11-19.
75 Cp. Benkovsky-Pivovarová (1995) Abb. 4.
76 Száraz (2002a) 517-518, Fig. 1.1,1. 3.
77 This hoard was assigned to the Tumulus culture. Bóna, I.: Chronologie der Hortfunde vom Koszider-Typus. Acta 

ArchHung 9 (1958) 218, Taf. VI; Bóna (1992) 36; Száraz (2002b) 10, 17.
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Fig. 2. Bronze Age pottery from Zalaegerszeg-Ságod-Bekeháza (RB A2-B1)
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The evaluation and question of whether the Litzenkeramik, the other characteristic pottery 
ware from the settlement uncovered at Bekeháza (Fig. 2. 14-17),™ represents an independent cul
tural horizon is still the subject of many debates.* 78 79 The rescue excavations preceding motorway

78 Kvassay et al. (2004) 132, 134—136, Fig. 18. 8-12.
79 Benkovsky-Pivovarová (1972) 204—208; idem (1981) 29-31; Neugebauer, J.-W: Böheimkirchen. Monographie des 

namengebenden Fundortes der Böheimkirchnergruppe der Veterov-Kultur. ArchA 61-62 (1977) 31-207; idem: Ein 
neuer bronzezeitlicher Siedlungsfund mit „Litzenkeramik“ und einem Knochenobjekt mit „mykenischen“ Orna
menten von Guntramsdorf. Fundberischte aus Österreich 16 (1977) 199-206; Benkovsky-Pivovarová (1981) 33; Neu-
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constructions in Slovenia have brought to light settlements at Slivnica and Murska Sobota-Nova 
tabla,80 which indicate that in contrast to other regions, Litzenkeramik occurs independently, 
unmixed with the find assemblages of other cultures in the Drava-Sava-Mura region, which in 
turn supports the interpretation of the Litzenkeramik as an independent culture in this region, 
confirming the opinion of Croatian prehistorians (based in part on mixed assemblages).81 The 
currently known distribution of Litzenkeramik finds from Austria, Hungary, Slovakia, Croatia 
and Slovenia suggests that in northern Croatia (the Varazdin and Koprivnica area, Gusce, as well 
as the sites around Dakovo) and the neighbouring Slovenian regions to its west (the Ljubljana and 
the Maribor area, and Murska Sobota to the north), the Litzenkeramik represented an independ
ent culture.82 The high number of Litzenkeramik pottery sherds among the finds from phase 3 
of the Wildon-Schlossberg settlement83 imply that the same culture was distributed in southern 
Styria along the Mura, extending up to Graz (Fig. 1. 2).84 The refinement of the internal Litzen
keramik chronology, divided into several phases (Fig. 3) ,85 is now possible on the basis of closed 
find assemblages (Fig. 1. 1), which will hopefully clarify the culture’s relations86 with the Kis-

gehauer (1994) 141-143; Kovács (1997); Vékony, G.: A koszideri korszak a Dunántúlon -  Die Koszider-Periode in 
Transdanubien. KMMK 7 (2000) 176-178.

80 Strmncik-Gulic, M.: The First Millennium BC between Drava and Pohorje: Some of newly discovered Settlement 
Sites. In: Die Drau-, Mur- und Raab-Region, 103-120; Gustin, M. -  Tiefengraber, G.: Prazgovodinske najdbe z av- 
tocestnega odseka Murska Sobota-Nova tabla (Vorgeschichtliche Funde aus dem Autobahnabschnitt bei Murska So
bota-Nova tabla). Arheoloski Vestnik 52 (2001) 109; Tiefengraber, G.: Vorbericht über die Ausgrabungen 1999 und 
2001 in Murska Sobota/Nova tabla unter besonderer Berücksichtigung der spätbronze- und eisenzeitlichen Funde. 
In: Die Drau-, Mur- und Raab-Region, 80; Gustin, M.: Starejsa bronasta doba v Prekmurju. Horizont Pramenaste 
(Litzen) loncenine [Die ältere Bronzezeit in Prekmurje. Horizont der Litzenkeramik]. Zbornik Soboskega Muzeja 
8 (2005) 85-98; cp. also Culiberg, M.: Palaeovegetational Research in Prekmurje, Slovenia. In: Pollenanalytische 
Daten, 373.

81 Cp. Majnarié-Pandzié (1976a); idem (1976b); Markovié (1988-1989) 419, Abb. 4; idem (1990); Majnarié-Pandzic, N.: 
Broncano i zeljezno doba [The Bronze and Iron Ages], In: Prapovijest. Povijest umjetnosti u Hrvatskoj I. Ed. by 
S. Dimitrijevic, T. Tezak-Gregl and N. Majnaric-Pandzic. Zagreb 1998, 177, Map II; Markovié (2003).

82 Dular, J.: Ältere, mittlere und jüngere Bronzezeit in Slawonien -  Forschungsstand und Probleme. Arheoloski Vest
nik 50 (1999) 82-96; P. Fischl-Kiss (2002) 135-139; Martinec, M.: Broncanodobna naseobinska jama s lokaliteta 
Grabrovac (The Bronze Age pit dwelling from the site of Grabrovac). OpArch 26 (2002) 275-321; Markovié (2003); 
Kvassay et al. (2004) 132, 134-136; Kiss, V.: Problems of the Koszider period in Transdanubia. In: Opinions on the 
Koszider period. Ed. by I. Poroszlai and M. Vicze. Budapest-Százhalombatta (in print). Pottery made using the same 
technique in Bosnia-Herzegovina is no longer regarded as part of the Litzenkeramik. Covié, B.: Posuska kultura 
[Posusje-Kultur], Glasnik Zemaljskog Muzeja Bosne i Hercegovine u Sarajevu 44 (1989) 61-128.

83 Kramer, D.: Aus der Ur- und Frühgeschichte von Wildon. Mitteilungsblatt der Korrespondenten der Historichen Landes
kommission für Steiermark 2 (1989) 28-29; idem: Neue Aspekte zur älteren steirischen Siedlungsgeschichte. In: Népek 
a Mura mentén 1 -  Völker an der Mur 1. Hrsg, von J. Balazic und L. Vándor. Murska Sobota-Zalaegerszeg 1996, 9.

84 The Early Bronze Age pottery brought to light at Raababerg bei Graz, linked to the Kisapostag culture by Jörg 
Obereder (Obereder, J.: Die jungneolitische Siedlung Raababerg bei Graz. Unpubl. Diplomarbeit. Wien 1989, 32-33, 
Taf. 48; Lippert (1999) Tab. 3. Fo. 29), can be assigned to the Litzenkeramik in view of the similarities with the finds 
from the Murska Sobota settlement. We wish to thank Prof. Gerhard Trnka for calling our attention to the finds from 
Raababerg. There are several other, yet unpublished sites in south-eastern Styria and Slovenia (Georg Tiefengraber’s 
kind personal communication). Litzenkeramik from more northerly sites in the Burgenland, usually found together 
with Veterov material, can be interpreted as imports in the eastern group of the Vetefov-Böheimkirchen culture, 
which reached the area along the contact zone by the confluence of the Mura and the Rába rivers.

85 Benkovsky-Pivovarová (1972) 209; idem (1981) 32; Majnarié-Pandzié (1976a); idem (1976b); Markovié, Z.: Neka 
pitanja neolitika, eneolitika i broncanog doba nasickog kraja i Dakovstine (Zu einigen Fragen des Neolithikums, 
Äneolithikums und der Bronzezeit im Gebiet von Nasice und Dakovo). In: Arheoloska istrazivanja u Istocnoj Sla- 
voniji i Baranji. IHAD 9. Ed. by B. Cecuk. 1. Marovic and Z. Rapanié. Zagreb 1984, 22-24; Markovié (1988-1989) 
415-417; idem (1990).

86 Cp. Benkovsky-Pivovarová (1972) 208-209; idem (1981) 32-33; Majnarié-Pandzié, N.: Srednje broncano doba u istoc
noj Slavoniji (Die mittlere Bronzezeit in Ostslawonien). In: Arheoloska istrazivanja u Istocnoj Slavoniji i Baranji. 
Izdanja Hrvatsko Arheolosko Drustvo 9. Ed. by B. Cecuk, I. Marovié and Z. Rapanic. Zagreb 1984, 63-90; Simié, J.: 
Kulturne skupine s inkrustiranom keramikom u broncanom dobu sjeveroistocne Hrvatske [Cultural groups with
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apostag and Belegis cultures too.87 It can thus be reasonably assumed that the communities in the 
Hahót Basin maintained contact with the regions in which the Litzenkeramik was distributed, i.e. 
the region between the Sava and the middle reaches of the Mura and Drava rivers.

The Litzenkeramik found at Bekeháza was of a far better quality than the other pottery from 
the settlement, suggesting that it can perhaps be interpreted as an imported fine ware. In view of 
the coarse surface treatment of the pottery assigned to the local Vetefov-Böheimkirchen group 
-  recalling the household pottery of the Somogyvár-Vinkovci, and of the Tumulus and the Urn- 
field cultures -  it is hardly surprising that the determination of which population settled in the 
western part of County Zala at the close of the Early Bronze Age and during the Middle Bronze 
Age from the stray finds has been near impossible. It is still uncertain whether the region south 
of the River Zala was drawn into the cultural orb of the Vetefov-Böheimkirchen culture or the 
Litzenkeramik (whose nearest sites lie at Koprivnicki Ivanec and Murska Sobota; Fig. 1. 2). The 
Incrusted Pottery culture communities living east of the Little Balaton region and the River Rinya 
maintained contact with both, as shown by the knob-footed cup of the Vetefov-Böheimkirchen 
culture found in a closed pit of the Vörs-Papkert A settlement and the imported Litzenkeramik 
from the pits uncovered at Vörs-Kerékerdő.88 The boundary between the Incrusted Pottery cul
ture and the Croatian Litzenkeramik probably lay along the River Drava (with the exception of 
the Danube-Drava confluence). On the testimony of the finds from Murska Sobota, communi
ties using Litzenkeramik also settled north of the River Mura, and thus the cultural attribution 
of the region between the Lower Zala Valley and the River Mura remains uncertain for the time 
being.

The Late Bronze Age

The first phase of the Late Bronze Age (1500-900 BC) is correlated with the earliest Tumulus 
sites (Fig. 4. 1), which are generally assigned to the Koszider period. However, in view of the 
above dating of the eastern group of the Vetefov-Böheimkirchen complex, it seems more likely 
that the finds from this phase should be assigned to the end of the Koszider period (late RB BI
BI). Finds of the earliest Tumulus phase (labelled Mistelbach-Regelsbrunn type in eastern Aus
tria) are known from the Keszthely area and the Little Balaton region, from Esztergályhorváti-

encrusted ceramics in the Bronze Age in North-East Croatia], Osijek 2000, 106-107; Tasié, N.: The problem of 
the Belegis (Belegis-Cruceni, Belegis-Bobda) culture. Genesis, duration and periodization. In: Festschrift für 
G. Lazarovici. Hrsg, von F. Dra§ovean. Bibliotheca Historica et Archaeologica Banatica 30. Timisoara 2001, 311-321; 
Markovié (2003): the Protolitzen, Litzen Al, A2 and Bl phases.

87 The Litzenkeramik in find assemblages of the early Tumulus phases in eastern Austria and south-western Slovakia 
(Mistelbach-Regelsbrunn and Dolny Peter phase; cp. Dusek, M.: Birituelles Gräberfelder der Karpatenländischen 
Hügelgräberkultur in Dolny Peter. In: M. Dusek: Bronzezeitliche Gräberfelder in der Südwestlowakei. Archaeo
logica Slovaca Catalogi 4. Bratislava 1969, 50-81; Benkovsky-Pivovarovä (1981) 30, 32-33; Ranseder, C.: Sied
lungsfunde der mittleren Bronzezeit auf Purbach und Müllendorf, Burgenland. Ein Beitrag zur Stufe Bronzezeit 
Bl in Österreich. Unpubl. Diplomarbeit. Wien 1990; Benkovsky-Pivovarovä (1992) 343; Kovács (1997); Ozd’ani, O.: 
Einige Anmerkungen zum Vorkommen der „Litzen“-Verzierung im Milieu der Otomani-Kultur und ihr chronolo
gischer Aspekt. Vychodoslovensky Pravek 5 (1998) 51-58; Egry, I.: Halomsíros temető Győr-Ménfőcsanak-Bevásár- 
lóközpont területén [Cemetery of Tumulus Culture in the terrirory of the Shopping-center of Győr-Ménfőcsanak], 
In: MÍ2MOI III. Őskoros Kutatók III. Összejövetelének konferenciakötete. Halottkultusz és temetkezés. Ed. by G. 
Ilon. Szombathely 2004, 121-137) reflect cultural interaction between neighbouring regions and can be regarded as 
part of the Tumulus pottery wares, similarly to the Litzen decorated pottery of the Belegis culture. Benkovsky-Pivo
varovä (1981) Tab. 1; idem (1992).

88 Honti (1994) Fig, 2; idem: Neue Angaben zur Geschichte der Kultur der transdanubischen Inkrustierten Keramik im 
Komitat Somogy. Zalai Muzeum 5 (1994) 173-188, Abb. 2. 2, Abb. 8. 4; Kiss (2002) 488-489; P. Fischl-Kiss (2002) 
136.
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Fig. 4. 1. Distribution o f  the Tumulus culture (RB B l-2  and RB C), 2. sites o f the late Tumulus-Early Urnfield period, 
the earlier Urnfield culture (• RB D-Ha Al), and the later Urnfield culture (m Ha A2-Ha B)

(after Müller 1971; Horváth 1994a; Bänffy 1998, 1999)

Alsóbárándpuszta, as well as from the Zalaegerszeg area, from the Gellénháza-Budai-szer II site 
and from the hillfort at Zalaszentiván—Kisfaludi-hegy.89 Falling between the above two regions, 
the Hahót Basin was probably also part of the Tumulus distribution.

Settlements of the later Tumulus culture (RB B2-C) have been identified at Gelsesziget- 
Homoksziget and the Miklósfa-Mórichelyi fishponds. The Gelsesziget settlement lay on an islet 
rising above the one-time floodplain of the Principális channel; a timber framed house measur
ing 10 m by 20 m was excavated at this site. The rich finds included pottery, bronze pins, tanged 
bronze daggers and a variety of bone implements. The high number of animal bones reflects the 
importance of pastoral farming in the life of the settlement’s one-time occupants.90 This is also 
supported by the pollen profile from Pötréte, according to which the proportion of cereal pollens 
in the first half of the period between 1690-1370 BC declined parallel to the rise of the water 
level, implying that the area around the marsh was used for pasturing livestock. The excavations 
preceding the construction of the M7 motorway have recently brought to light the remains of a 
settlement from this period at Muraszemenye.91 Other sites are Németfalu-Egry-híd in the Gö
csej region farther to the west92 and Ramocsa in the Kerka Valley.93 Only a handful of stray 
bronze articles represent this period in neighbouring south-eastern Styria.94 At the same time, the 
pollen record from Seibersdorf indicates agricultural activity in the area.95

89 Horváth, L.: Spätbronzezeit. In: Sieben Jahrtausende, 37-38, Abb. 7-8; idem (1994b) 219, Figs 1-2; idem: Késő 
bronzkor [The Late Bronze Age]. In: Évezredek üzenete, 57-66; H. Simon-Horváth (1999); Horváth (2000) 13; 
Száraz (2002a) 520-521, Fig. 6. 3-5, Fig. 7. 1-2; cp, also Kiss-Kulcsár in this volume (p. 113).

90 Horváth (1994a) 98, Fig. 9; idem (1994b) 219, Figs 4-6; Szőke-Vándor (1994) 6; Szőke (1995) 23-24.
91 Horváth (2000) 13; Horváth, L Frankovics, T. (eds.): Régészeti feltárások az M7-M70 autópálya tervezett nyom

vonalán. Összefoglaló jelentés az 1999-2003-ban végzett feltárásokról Excavations along the planned line of the 
M7—M0 motorway. Report on the investigations between 1999 and 2003], Zalaegerszeg 2004.

92 Müller (1971) 15, 78; Kőszegi (1988) 167.
93 Bánffy (1998) 12, 15; Lippert (1999) 345, Karte 2; Bánffy (1999) Tab. 5.
94 Lippert (1999) 345, Karte 2, Tab. 3.
95 Wick, L. -  Drescher-Schneider, R.: Vegetation history and human activity near Seibersdorf, Steiermark, Austria. In: 

Pollenanalytische Daten, 378-379; Draxler, I. -  Lippert, A.: Die Siedlungsgeschichte im Mur- und Raabgebiet an-
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The pollen sequence from Pötréte indicates intensive human activity in the area from 1370- 
1300 BC, corresponding to the late Tumulus-early Urnfield period (RB D -H a Al). The evidence 
for arable farming suggests that similarly to other regions of the Carpathian Basin, various ce
reals were the main commodities traded for the raw materials needed for the manufacture of 
bronze tools and implements, as well as for finished bronze products. Even though the pollen 
data indicate the one-time existence of a larger settlement near the sampling location at Pötréte, 
only a handful of burials are known from the area around the Pötréte fishponds (six inurned 
burials from Hahót-Vadaskert; an inurned and a scattered cremation burial from Magyarszent- 
miklós-Újréti-dűlő, with the inurned burial yielding a pair of spiral bronze armrings;96 Fig. 4. 2) 
in addition to the stray finds from Pusztaszentlászló.97 The graves uncovered a little farther away 
at Garabonc-Ófalu, Petőhenye and Nagykanizsa-Alsóerdő date from the same period.98 A refuse 
pit excavated at Magyarszentmiklós-Újréti-dűlő yielded appliqué decorated vessels of the early 
Urnfield culture and a mould for casting spiral jewellery. Settlement remains have been reported 
from Tófej-Brick factory, Zalakoppány, Zalaszentmihály and Szepetnek-Gyótapuszta." The ma
terial from the larger settlement investigated at Nagykanizsa-Inkey-kápolna included the typical 
pottery wares of the period, pins with decorated heads and a mould for a socketed axe. A sunken 
house measuring 9.5 m by 5.5 m with wattle and daub walls and several storage pits for stor
ing cereals were excavated at the site, reflecting the importance of cereal cultivation. Evidence 
for above ground residential buildings was also uncovered.100 Stray finds indicating settlements 
are known from several sites: Becsehely, Esztergnye-Kisréti-dülő, Homokkomárom-Homokbá- 
nya, Magyarszerdahely-Kardoskúti-dülő, Miklósfa-Liszó junction, Miklósfa-Mórichely fish
ponds, Nagybakónak-Antalhegy, Nagybakónak-Dávori alj, Nagybakónak-Ugora-dűlő, Nagy
kanizsa-Alsóerdő, Nagyrécse-Kisrécsei kertek, Nagyrécse-Pusztaszentegyházi-dűlő, Szepet- 
nek-Czerinkai-dűlő, Szepetnek-Kispityer, Szepetnek-Kisszepetneki-dülő, and Újudvar-Külső 
Ádám-rét.101 Other stray finds include the bronze knife and spearhead from Nagykanizsa- 
Felsőnyíresi-erdő, Nagykapornak and Nemeshetés, a sickle from Hahót, bronze neckrings and 
armrings, as well as bronze lumps from Söjtör, a bronze dagger from Zalaapáti, and a Riegsee 
type sword from Zalacsány.102

The larger settlement of about fifteen to twenty houses at Nagykanizsa-Bilkei-dülő dates 
from a slightly later period (a house section and several pits were uncovered at this site), as does 
the later part of the Gelsesziget-Homoksziget site, where various settlement features were exca
vated (Ha Al).103 Other settlements have been identified at Nagybakónak-Puszta-dülő, Nagyka- 
nizsa-Sánc, Nagykanizsa-Magyar Street, and Szepetnek-Középtábla-dűlő.104

hand neuer pollenanalytischer Untersuchungen und einer archäologischen Bestandsaufnahme, ln: Pollenanalytische 
Daten, 394, Tab. 10; Drescher-Schneider -  Wiek (200\) 18-20: 2. Kulturphase, Mittlere Bronzezeit, 1504-1314 BC. 
Systematic investigations in Styria will undoubtedly enrich our knowledge of the Tumulus culture in this region 
(Georg Tiefengraber’s kind personal communication as a member of the “Arbeitskreis Mittelbronzezeit”).

96 Horváth (1994a) 100; Szőke-Vándor (1994) 7; Szőke (1995) 24.
97 Kőszegi (1988) 175.
98 Patek (1968) 60, Pl. XCIII. 1-5; Kőszegi (1988) 163, 171; Horváth (1994a) 101; idem (2000) 13; Száraz (2002b) 10, 

18-19.
99 Korek (1960) 69; Kőszegi (1988) 191, 197, 198; Horváth (1994a) 102. 
i0° Ibidem 100, Fig. 10.
101 Kőszegi (1988) 125; Horváth (1994a) 102-103, Fig. 11; Szőke (1995) Pl. 4.
102 Patek (1968) 56, Pl. XCIII. 9; Kőszegi (1988) 143, 163, 164, 166, 181, 196; Horváth (1994a) 102.
103 Ibidem 100; Szőke-Vándor (1994) 7; Horváth (2000) 13.
104 Idem (1994a) 100, 102-103, Fig. 11.
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A little to the west, settlements of the RB D-Ha A1 period were identified near Becsvölgye 
and Petrikeresztúr during field surveys,105 as well as at Nemesnép-Harmadik-dülő, Zalabaksa- 
Belteriilet and Zalabaksa-Győrfa in the Kerka Valley.106

A considerably denser settlement network can be noted during this period in neighbouring 
south-eastern Styria too.107 Irena Savel linked the pottery brought to light at Oloris near Dolnji 
Lakos in north-eastern Slovenia to the finds from Balatonmagyaród and the wares of the Viro- 
vitica group in western Croatia, noting that the first settlement level of the Gornja Radgona site 
represented a later period.108

The end of the early Urnfield phase is marked by the Kurd type hoards, such as the one from 
the fortified settlement at Pölöske109 and the one found during peat-cutting at Pötréte.110

The finds of the later Urnfield phase (Ha A2-B; Fig. 4. 2) include the inurned burial from 
Gelsesziget-Vasúti őrház,111 and the pits uncovered at Hahót-Vadaskert112 and Magyarszerda- 
hely-Homoki-dűlő.113 The sites at Kemendollár-Várdomb114 and Zalaszentiván-Kisfaludi-hegy115 
represent the fortified hilltop settlements of this population. Several hilltop settlements of the 
Ha B period are known from south-eastern Styria (e.g. Riegersburg).116 The later Urnfield set
tlements in Slovenia, such as the later layer of the Gornja Radgona site, are generally associated 
with the Ruse group. Life on the Ormoz settlement, an excellent example of proto-urban develop
ment heralding the Early Iron Age, began at roughly this time.117

It is clear from the above that the cultural contacts of the Hahót Basin changed repeatedly dur
ing the Copper and Bronze Age: cultural impacts from the Balkanic and Adriatic world shaped 
development during certain periods, while in others, influences from the Alpine and Danubian 
region were stronger.

105 Müller (1971) 21, 41, 79, Map 3, Pl. V. 1, 3, 5-6; Kőszegi (1988) 125, 171.
106 Bánffy (1998) 15; Lippert (1999) 346, Karte 3; Bänffy (1999) Tab. 5.
107 Lippert (1999) 346, Karte 3, Tab. 3.
108 Savel (1996) 15-16, T. 12-17; cp. also Honti. Sz.: Az urnamezős kultúra Dél-Somogyban [The Urnfield Culture in 

South-Somogy], In: Népek a Mura mentén 1 -  Völker an der Mur 1. Ed. by J. Balazic and L. Vándor. Murska So- 
bota-Zalaegerszeg 1996, 45-47.

109 Mozsolics, A.: Bronzefunde aus Ungarn. Depotfundhorizonte von Aranyos, Kurd und Gyermely. Budapest 1985, Taf. 
124-128; Kőszegi (1988) 175.

1,0 Müller, R.: A pötrétei későbronzkori kincslelet [Der spätbronzezeitliche Schatzfund von Pötréte]. VMMK 13 (1978) 
59-73; Kőszegi (1988) 175; Szőke (1995) 24.

111 Horváth (1994a) 102.
112 Szőke-Vándor (1994) 7, Fig. 4.
113 Kőszegi (1988) 158; Horváth (1994a) 102; Szőke (1995) 24.
114 Nováki, Gy.: A kemendi vár [Kemend castle]. In: A  Göcseji Múzeum jubileumi emlékkönyve 1950-1960. Ed. by 

1. Szentmihályi. Zalaegerszeg 1960, 97-106; Kőszegi (1988) 148.
115 Nováki. Gy.: Zur Frage der sog. „Brandwalle“ in Ungarn. ActaArchHung 16 (1964) 120-131; Kőszegi (1988) 198; 

Száraz (2002a) 521-528, 532-533, Figs 8-11.
116 Hebert, B. -Lehner, M. -  Schmidt, W. E.: Der „Kranzlgarten“ als Geschichtsquelle. Ergebnisse einer archäologischen 

Untersuchung auf der Riegersburg. Mitteilungsblatt der Korrespondenten der Historichen Landeskommission für 
Steiermark 4 (1991) 204, Abb. 7. 35-36; Lippert (1999) 346, Karte 3; idem: Zur Urnenfelder- und eisenzeitlichen 
Besiedlung der Landschaft zwischen Mur und Raab. In: Die Drau-, Mur- und Raab-Region, 50-52, Taf. 1.

117 Savel (1996) 16, 20, T. 18-20; Terzan, B.: An Outline of the Urnfield Culture Period in Slovenija. Arheoloski Vestnik 
50 (1999) 97-143; Lamut, B.: Ormoz -  The Chronological Stucture of the Late Bronze Age and Early Iron Age Settle
ment. In: Die Drau-, Mur- und Raab-Region, 207-242. For the Early Iron Age development of the region, cp. Horváth 
(1994a) 104; Savel, I :  The region of Pomurje in the Iron Age. In: Die Drau-, Mur- und Raab-Region, 67-76; Terzan, B.: 
Die spätbronze- und früheisenzeitlichen Besiedlung im nordöstlichen Slowenien. Ein Überblick. In: Die Drau-, 
Mur- und Raab-Region, 125-135; Metzner-Nebelsick, C.: „Thrako-kimmerische“ Fundkomplexe zwischen der Süd
oststeiermark, Südwest-Transdanubien und Nordkroatien und ihre Bedeutung für die Kulturentwicklung während 
der frühen Eisenzeit. In: Die Drau-, Mur- und Raab-Region, 137-154.
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Roman Age settlement history of the Hahót Valley
Ferenc Redo

Intensive archaeological research, field surveys and excavations have been conducted in the 
Hahót Basin over the past few years,118 in the broader area of the palaeoenvironmental sampling 
locations at Pötréte and Pölöskefő, and thus the reconstruction of Roman Age settlement patterns 
in this regions is based on a relatively fresh body of evidence.

To the east and west, the basin is flanked by long, relatively high ridges rising to 300 m on the 
average (Fig. 5). A smaller ridge runs along its central axis. The basin narrows slightly towards 
its southern end and rises above the lower-lying areas. It was covered with water for the greater 
part during antiquity, and there are still low, wetland areas by Felsőrajk, Alsórajk, Kilimán, 
Pötréte and Hahót between the ridges.

The Romanisation of Transdanubia was an essentially peaceful process. A glance at the La Téne 
and Roman Age sites reveals how Romanisation proceeded in the Hahót Basin. Around 60 BC, 
the Celtic Boii inhabiting western Transdanubia suffered a crushing defeat from the Dacians 
and retreated northwards.119 The few remaining groups quite understandably located their set
tlements in well-defendable areas. This is best illustrated by the fact that there are few traces of 
the Celts on the basin’s eastern and western slopes, suitable for farming, while the low, middle 
ridge is densely settled. Celtic sites have been found at Pölöske, Kacorlak and Magyarszerdahely 
in the area facing Hahót. László Horváth excavated a Celtic cemetery with twenty-eight burials 
at Magyarszerdahely.120

These Celtic settlements survived into the Roman Age. The Magyarszerdahely burial ground 
remained in use, as shown by the thirty-four graves from the Roman Age. Even though Horváth 
assumed a time gap between the burials of the two periods, the finds from nearby sites fill this 
gap and the location of the Roman burials in the cemetery too suggests that these were dug in 
knowledge of the place of the Celtic graves.121 The cemetery was probably used by a smaller set
tlement, whose occupants included a wealthy family, which could afford to erect gravestones.122

New settlers also arrived in the wake of the Roman conquest. Several Roman Age sites are 
known in the Fűzvölgy and Hosszúvölgy area at the basin’s southern end. Horváth uncovered a 
Roman Age potters’ settlement at Hosszúvölgy.123 The kilns uncovered at this site indicate that 
pottery was produced on an industrial scale. It is not mere chance that the settlement was estab
lished near a major road since pottery production is only profitable if the pottery wares can be 
easily transported from their manufacturing place. The Poetovio-Aquincum road running along 
the Letenye-Becsehely-Sormás line crossed the Hahót Basin at its southern, narrower tip. There 
is no reason to assume that it passed by Magyarszerdahely.

118 The archaeological surveys and excavations in this micro-region between 1986 and 1994 were co-ordinated by the 
Archaeological Institute of the Hungarian Academy of Sciences. For the findings of the investigations, cp. Antaeus 
22 (1995) and Antaeus 23 (1996).

119 Pannónia régészeti kézikönyve [Handbook of Pannonian archaeology], Ed. by A. Mócsy and J. Fitz. Budapest 1990, 
25-26.

120 Horváth, L.: A magyarszerdahelyi kelta és római temető [The Celtic and Roman cemetery at Magyarszerdahely]. 
Zalai Gyűjtemény 14. Zalaegerszeg 1979, 185.

121 Ibidem 93-94.
122 Mócsy, A.: Római sírkő Magyarszerdahelyről [Une pierre tombale romaine de Magyarszerdahely]. FolArch 9 (1957), 

83-90; cp. also RIU 2, 290.
123 Horváth, L:. A hosszúvölgyi római fazekaskemencék [The Roman pottery kilns at Hosszúvölgy]. In: Iparrégészeti 

kutatások Magyarországon I. Ed. by J. Gömöri. Veszprém 1981, 27-32.
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Fig. 5. The hydrology o f the Hahót Basin in the Roman Age
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Fig. 6. Location o f the Alsórajk villa on a map showing the area's hydrology

The basin’s western side remained unattractive in terms of settlement. In contrast, the earlier 
unoccupied eastern side was densely settled during the Roman Age. One of the major settlements 
from this period is the villa at Alsórajk-Kastélydomb.124 The inhabitants of the italianate villa 
arrived to this region under the reign of the Emperor Domitian. Even though no remains of a La 
Téne settlement were found under the villa, the occurrence of the occasional La Téne pottery 
sherd among the finds is hardly surprising since Celtic settlements lay within eyesight.

The centre of this villa farm was built on a roughly two hectares large peninsula. Its main 
facade was to the south-east, from where it could be approached along the route outlined by the

124 Redo (1995).
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Roman Age sites in the area (Fig. 6). It lay about 14-15 Roman miles from the Poetovio-Aquin- 
cum main road. The centres of villa farms did not lie directly on the road for the main considera
tion in their siting was that they be in the centre of the fundus under their control. The size of 
a particular fundus can rarely be reconstructed, and most estimates are based on the size of the 
central building. The ground plan of two buildings in the centre of the Alsórajk villa farm could 
be reconstructed. The main building was 1600 m2 large, roughly the size of the villa at Baláca. 
A 175 m2 large apsidal bath-house with a hypocaust heating system and ornately painted walls 
stood beside the main building. It seems likely that the Hahót Basin’s eastern slope, suitable for 
arable farming, was part of the fundus belonging to the villa's owner.

The house was built in the classical Italian style, according to the principles set down by Vit
ruvius.125 In addition to the Italian analogies to this building, the Alsórajk villa shares numerous 
similarities with the one at Eisenstadt-Gölbersäckern. The earliest building phase can be dated 
to the Emperor Domitian’s reign. Although built from wood, the layout clearly indicates that its 
owner was Italian. The first stone building phase, represented by a symmetric peristyle villa with 
a square ground plan, dates to the Antonine period. The villa had its own bath and hypocaust 
heating system. A series of smaller workshops around the main building reflect an independent 
craft industry (bakery, secondary bronze industry). The main activity of this villa farm was no 
doubt arable farming.

No destruction level dating from the time of the Marcomannic wars was observed at the 
Alsórajk villa. The villa lay at about a day’s walking distance from the Amber Road, and several 
miles from the nearest main road. Even though the Barbarian troops did not penetrate this region, 
the destruction they wreaked in the province could be felt in this area too. While the building 
remained unaffected, the villa farm’s economic position declined.

The Severan age brought a new prosperity. The villa undoubtedly benefited from this pros
perity owing to its proximity to the Poetovio-Aquincum road. The corner room nearest to the 
water was dismantled (perhaps because the walls had become mouldy), breaking thereby the 
building’s symmetry. Three rooms were decorated with a mosaic floor, of which the largest and 
most elaborate adorned an apsidal room. Hexagonal panels were framed with a guilloche design 
and then filled with the figure of a bird, a panther, and stylised flowers. One of the corner medal
lions frames a mask of Oceanus, a rather popular motif in Roman mosaic art -  this mythological 
marine theme was highly suited to a waterside building and was probably much to the owner’s 
liking.126

The most magnificent period of the Alsórajk villa was probably destroyed during the Roxolan 
incursions. This villa farm lay closer to the invaders’ route and was more accessible than the one 
at Zalabaksa, sited farther away. One indication of the Roxolan destruction is that the orientation 
and ground plan of the 4th century building differs from the earlier one. Adorned with painted 
floors and a terrazzo floor, this building was considerably smaller than the 3rd century villa. Its 
walls were probably of plastered clay, indicated by the intact stone footing incorporated into the 
walls. This building was not used for a long time: it did not survive into the later 4th century.

125 Redő, F: Italian Villa in the Abruzzi, Italianate Villa in Pannónia. Balácai Közlemények 9 (2005) 317-320.
126 Idem: Az alsórajki római villa főépülete és mozaikjai. [The main building and the mosaics of the Roman villa at 

Alsórajk], CommArchHung (1996) 93-115.
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Migration period settlement history of the Hahót Valley
Béla M iklós Szőke

In contrast to the Little Balaton region, which was traversed by major trade routes, the settlement 
history of the Hahót Basin was largely shaped by the lack of these roads. The Adria-Poetovio/Ptuj- 
Aquincum/Budapest road passed by the basin’s southern side, along Hosszúvölgy and Korpavár 
(north of Nagykanizsa), while the Amber Road ran through the Kerka Valley, beyond the basin’s 
western edge. The Hahót Basin lay beyond the major roads, this being the reason that the valley of 
the Szévíz and Principális (earlier Kanizsa) streams remained mostly uninhabited during the Mi
gration period (Fig. 7). A sparse settlement can only be noted in the area along the road branching 
off from the Adria-Poetovio/Ptuj-Aquincum/Budapest road towards the Principális Valley and in 
the area where this road joined another one leading west from the Little Balaton region along the 
Zalaszabar-Orosztony-Kerecseny line, whose use continued into medieval times. In the Roman 
Age, a villa with mosaic floors was built at Alsórajk-Kastélydomb,127 near the junction of the two 
roads. This Roman estate centre may have held some appeal for the first Barbarian groups arriving 
at the onset of the Migration period; by the Carolingian period, however, only the roads meant any 
attraction.128

Following the fateful Battle of Hadrianopolis fought between the Visigoths and the East Ro
man Empire in 378, the Gothic-Hun-Alan groups led by Alatheus and Saphrax, which played 
a decisive role in the battle,129 repeatedly raided Pannónia and advanced as far as the border of 
present-day Burgenland and Styria; they eventually extorted a foedus from the Emperor Gratian 
permitting them to settle within the borders of the empire.130 Instead of protecting the prospering 
area they had received as foederati around 380, the Barbarian groups plundered the province’s 
towns more often than they fulfilled their duties as allies. The province was unable to restore the 
former order: in addition to the collapse of the military defence system, the civilian administra
tion too broke down.131

The cemetery of a foederati group was uncovered at Kilimán-Felső-major by the eastern edge 
of the Hahót Basin, south of Alsórajk and within eyeshot of the one-time Roman villa.132 About one- 
half of the twenty-two west-east oriented burials had been plundered in antiquity; only the graves 
with rather simple grave goods or none at all were left untouched. The leader of this small com
munity was laid to rest in a north-south oriented burial chamber (Grave 5). This burial was also 
robbed: all that survived from his grave goods was a deep biconical bowl decorated with smoothed- 
in wavy lines, a cup with similar decoration, a hand-made vessel, the fragments of a bone comb 
and animal bones. Grave 10 contained the burial of an older woman laid to rest in a shift, whose 
neckline was embroidered with carnelian and blue and green polyhedral beads, and was fastened

127 Redő (1995).
128 Szőke (1995).
129 Várady, L.: Késő római hadügyek és társadalmi alapjaik. A római birodalom utolsó évszázada (376-476) [Late Ro

man military affairs and their social background. The final century of the Roman Empire, 376-476], Budapest 1961, 
40-41.

130 Wolfram, H.: Die Goten. Von den Anfängen bis zur Mitte des sechsten Jahrhunderts. München 19903, 134-139, 
251-257.

131 Mócsy, A.: Pannónia and Upper Moesia. A History of the Middle Danube Provinces of the Roman Empire. Lon
don-Boston 1974, 353-354; Alföldi, A.: A kereszténység nyomai Pannóniában a népvándorlás korában [Relics of 
Christianity in Pannónia during the Migration period]. In: Szent István Emlékkönyv I. Ed. by J. Serédy. Budapest 
1938, 162-163; Nagy, I :  A pannonjai kereszténység története a római védőrendszer összeomlásáig [Die Geschichte 
des Christentums in Pannonien bis zu dem Zusammenbruch des römischen Grenzschutzes], DissPann II. 12. Buda
pest 1939, 68 ff.

132 Szőke, B. M.: Das völkerwanderungszeitliche Gräberfeld von Kilimán-Felső major. Antaeus 23 (1996) 29-59.
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Fig. 8. Finds from the foederati cemetery at Kilimán-Felső-major and drawing o f Grave 5

with a polyhedral headed gold pin. A small girl’s burial (Grave 15) yielded spiral headed gold pins, 
found lying by the shoulder, which had fastened her cloak {pallium). Only one single male burial 
was unplundered (Grave 20), which contained an antler buckle with iron tongue, a small knife or ra
zor, a blue glass bead and an iron awl (?), carefully placed in a pouch by the feet (Fig. 8). The burial 
rite and the grave goods have much in common with the finds of the Chernakhov-Marosszentanna/ 
Sintana de Mures? culture distributed on the southern Russian plainland, suggesting that this group 
of the foederati was of Ostrogothic stock. It is possible that the Alsórajk villa was destroyed by this 
group and that their appearance in the area led to the burial of the hoard found at Gelse, which con
tained 285 coins, the latest of which was minted under Gratian (367-383).133

The Hahót area remained uninhabited during the later centuries of the Migration period; the 
only finds from this period are a few hand-made vessels, which cannot be more accurately dated 
within the Migration period, found along the road running north along the eastern shore of the 
Principális Stream, collected during the field survey of the area.134

The Zala Valley and the southern Zala plainland was occupied by a mixed Avar-Slav popula
tion during the Avar period; finds of this period are conspicuously lacking from the Hahót Basin,

133 FI[uszár], I.: A Magyar Történeti Múzeum Éremtárában feldolgozott éremleletek [The evaluated coin finds in the 
collection of the Hungarian Historical Museum], Numizmatikai Közlöny 48-49 (1949-1950) 58.

134 Szőke (1995).
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Fig. 9. Finds from the Carolingian period cemetery at Alsórajk-Határi-tábla
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suggesting that similarly to the Kerka Valley to the west, this region was also part of the Avars’ 
marchland.135

A profound change came with the Carolingian period, when in the early 830s, Priwina and his 
son Chozil built their centre at Mosaburg/Zalavár, surrounded by nobles’ estates and a network 
of servicing villages. One of these settlements has been uncovered at the Gelsesziget-Homok- 
sziget B site, where one of the pits yielded an early 9th century spur (Hakensporn) and another 
a hoe (Rodehacke) from the same period.136 The remains of a small farmstead were uncovered 
at Börzönce-Temetői-dülő, which yielded finds from the 9th—10th centuries and from the early 
Árpádian Age.137

The most important Carolingian settlement was found at the end of the timber roadway lead
ing west from Zalavár—Vársziget, through Zalaszabar-Orosztony-Kerecseny, about 10 km from 
Mosaburg, on the eastern edge of the marshy floodplain of the Principális Stream. Even though 
the settlement itself could not be identified during the field surveys, its cemetery was found at 
Alsórajk-Határi-tábla. The cemetery contained thirty-six burials, nine of which were cremation 
graves and twenty-seven were inhumation graves.138

The cemetery is a remarkably late biritual cemetery, with an unusual feature, namely that some 
of the cremation burials were round, shallow pits dug into the sandy soil and covered with sand
stone slabs, while the others were large, oblong grave pits (measuring roughly 6.5 m by 1-1.5 nr) 
which were first filled with yellow clay before depositing the ashes in a small pit dug into this 
clay. This unusual burial rite has its parallels among the Alt-Käbelich-Neunkirchen type "house 
of the dead” of the Lutiz, a north-western Slavic population living by the mouth of the River 
Odera in western Pomerania and Neubrandenburg.139 It is possible that this burial rite, which has 
not been documented elsewhere in the Carpathian Basin, was brought here by a few families 
from northern Germany, who harkened to Priwina’s call for settlers. When Priwina received his 
fiefdom of Lower Pannónia by the River Sala (Zala) from Louis the German in the early 840s, 
“he built a fortress on an island in the marshes of the River Sala, and collected peoples from all 
around, and became a great lord of the country” (Conversio c. 11 ).140

The west-east oriented inhumation graves of the small cemetery in the broader environs of 
Mosaburg/Zalavár yielded finds typical for the burial grounds of the servicing peoples (Fig. 9): 
men fastened their garment with an iron-buckled belt, from which hung an iron knife kept in a 
wooden sheath covered with leather and a pouch containing an iron strike-a-light, a flintstone, 
tinder, an awl, a whetstone and, in one case, a one-sided bone comb (Grave 18). The burial of

135 Szőke, B. M.: A határ fogalmának változásai a korai középkorban (Adatok a Kerka-vidék kora középkori tele
püléstörténetéhez) [Changes in the concept of border in Early Medieval Period. Notes on the settlement history of 
the Kerka region]. Zalai Múzeum 13 (2004) 161-176; idem: Borders, border defences and border guards in the early 
Middle Ages. Antaeus 28 (2005) 117-142.

136 Szőke (1996) 167-170.
137 Ibidem 174-179.
138 Szőke, B. M.: Das birituelle Gräberfeld aus der Karolingerzeit von Alsórajk-Határi tábla. Antaeus 23 (1996) 61-146.
139 Schmidt, V: Lieps. Die slawischen Gräberfelder und Kultbauten am Südende des Tollensesees. Beiträge zur Ur- und 

Frühgeschichte Mecklenburg-Vorpommerns Band 26. Lübstorf 1992; Losinski, W.: Groby typu Alt Käbelich w switle 
badan przeproadzonych na cmentarzysku wczesnosredniowiecznym w Swielubiu pod Kolobrzegiem [Gräber vom 
Typ Alt Käbelich im Lichte der Ausgrabungen auf dem frühmittelalterlichen Gräberfeld in Swielubie bei Kolobrzeg]. 
Preglad Archeologiczny 41 (1993) 17-34.

140 The most important documentary source for this region is the Conversio Bagoariorum et Carantanorum, which was 
probably assembled in the early 870s by Bishop Adalwing of Salzburg (859-873) for Emperor Louis the German. 
For its editions, cp. Kos, M.: Conversio Bagoariorum et Carantanorum. Razprave znanstvenega drustva v Ljubljani 
11. Historicni odsek 3. Ljubljana 1936; Wolfram, H.: Conversio Bagoariorum et Carantanorum. Das Weißbuch der 
Salzburger Kirche über die erfolgreiche Mission in Karantanien und Pannonien. Wien-Köln-Graz 1979; hősek, F.: 
Die Conversio Bagoariorum et Carantanorum und der Brief des Erzbischofs Theotmar von Salzburg. MGH Studien 
und Texte 15. Hannover 1997.
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the community’s leader (Grave 5) also yielded a pair of iron spurs. Another male burial (Grave 
25) contained a knob decorated iron strap end adorned with a finely engraved design, whose 
best parallels can be quoted from the Nyitra area in south-western Slovakia (Gyetva/Detva, 
Cakajovce/Csekej, etc.).141

Female burials were considerably poorer: only a child’s burial (Grave 21) contained a neck
lace strung from multiple bar beads, mosaic eye beads and hollow beads, two pairs of silver gilt 
earrings with a grape bunch pendant by the skull and a glass button with an iron loop by the 
left shoulder. Many burials contained vessels; very often, several vessels were deposited in one 
grave. The stamp on the base of a polished flask from Grave 26 is matched by the one on a vessel 
from feature 1/2002 of the Zalavár-Vársziget site,142 reflecting the close ties between this small 
community and Mosaburg/Zalavár.

The Hahót Basin was sparsely settled during the Migration period and the early Middle Ages, 
becoming virtually uninhabited during some periods. The settlements were randomly sited, and 
lay along the secondary roads branching off the Adria-Aquincum trade route.

Medieval settlement history of the Hahót Valley
Judit Kvassay

The Pölöske-vize (Pölöske Stream) rising at Pölöskefő and reaching the River Zala at Vöckönd 
east of Zalaegerszeg flowed through the central part of medieval County Zala (Fig. 10. 2). It is 
not mere chance that the watercourse flowing south to north through the gently sloping valley 
was called vize [“water”] since it had become paludified to such an extent at its source that its 
bed virtually disappeared and only became visible along its lower reaches. Variously called Pe- 
leske or Piliske in medieval sources, the watercourse began to be called Szé-víz from the early 
19th century. In Mátyás Bél’s description of County Zala, written in the 18th century, it is called 
Pölöske-vize,143 while the description of the Pölöske estate of the Széchenyi family from 1817 
mentions the watercouse as Szé-víz.144 The area remained virtually unchanged until the large- 
scale draining operations in the early 20th century, and the landscape more or less resembled the 
one recorded by the First Ordnance Survey (Fig. 10. 1).

The first reliable mention of Pölöske-vize145 occurs in a charter from 1233, in which the land 
lying beyond Peleske, Piliske at Nemesapáti is described.146 147 A document from 1318 mentions 
the donation of land lying by Piliskefenerd sen PiliskezigP1 In his description of the medieval 
hydrography of County Zala, József Holub noted that ‘ fényét- denotes meadow grass thriving

141 Salkovsky, P.: Frühmittelalterlicher Burgwall bei Detva. SlovArch42(1994) 155-185; idem: K problematika zeleznych 
jazikovitych nákonci opaska blatnicko-mikulcického horizontú [The iron strap ends of the Blatnica-Mikulcice hori
zon] In: Zbornik na pocest’ Dariny Bialekovej. Ed. by G. Fusek. Nitra, 2004, 383-387; Rejholcová, M.: Pohrebisko v 
Cakajovciach (9.-12. storocie) [Das Gräberfeld von Cakajovce -  9.-12. Jahrhundert], Nitra-Budapest 1995.

142 Authors’s unpublished excavation.
143 Bél, M.: Zala vármegye leírása [Description of County Zala], Translated from the Latin by Béla Szabó. In: Zala 

megye a XV1II-XIX. században két korabeli leírás alapján. Ed. by Cs. Káli. Zalai Gyűjtemény 46. Zalaegerszeg 
1999, 16.

144 Tilkovszky(1993) 137.
145 The charter from the close of the 11th century, in which the watercourse is called Plyzka, is a forgery. Cp. Holub 

(1963) 10.
146 Ibidem 10.
147 ZO I, 148.
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in well watered areas and this designation shows that it wound its way through scrubland.”148 
Several islets rose above the surrounding marshland. The inhabitants of the village first called 
Buzádsziget and later Sárkánysziget after its landowner settled on an islet of this type between 
Pölöskefő and Hahót.149 150 The largest islet, called Esztrágszigete, lay between Zalaszentmihály 
and Pölöske. It was unsuitable for permanent occupation owing to its unfavourable location; in 
the 14th—15th centuries, it was simply described as “land”, “estate” or “islet”, and was a deserted 
area by 1471.15(1 The Piliskeszig/Piliskeszeg land or estate, mentioned above, which occasionally 
crops up in early 14th century sources, lay on a peninsula151 and did not evolve into a village. 
The Árpádian Age church of Szentlászló (present-day Bucsuszentlászló) was built on an islet. 
A hay-field called Zygethzena is mentioned as lying by Pölöske in a document from 1370.152 Its 
name [“Hay islet”] suggests that it was not a settlement, but a meadow with lush grass. With the 
exception of a forged charter issued at Zalavár Abbey purporting to date from 1024, the settle
ments lying along the Pölöske-vize and around the marshland appear in the charters from the 
early 13th century (the earliest being Fakos and Pölöske in a document from 1222).153 However, 
the 11th—12th century cemeteries at Zalaszentmihály154 and Hahót155 indicate that the region was 
already settled in the early Árpádian Age.

The settlements along the lower course of the Pölöske Stream between (Nemes-)Szentand- 
rás and (Nemes/Felsönemes)Apát were villages of the lesser nobility. The settlements along the 
southern, marshy part of the watercourse (Fig. 10. 3) show a rather heterogeneous land owner
ship: Pölöske was part of the estates of Zalavár Abbey, (Zala-)Szentbalázs and (Zala-)Szentmihály 
were owned by lesser nobles, while Pötréte was first a holding of Zala Castle and later of the Rajki 
family. The area between Hahót and Pölöske was initially a royal estate, which in the later 12th 
century passed into the ownership of the Hahót kindred. Of the twenty-three medieval settlement 
along the Pölöske-vize, fourteen villages (61 per cent) are still inhabited (here listed by their mod
ern name: Pölöskefő; Zalaszentbalázs; Hahót; Alsófakos-puszta, now part of Hahót; Pötréte; Zala
szentmihály; Pölöske; Nemesszentandrás; Nemessándorháza; Bucsuszentlászló; Kisbucsa; Alsó- 
nemesapáti; Lukafa, now part of Alibánfa; Nemesapáti). With the exception of two settlements 
(Apátlaka; Szoboszló), the location of the nine villages, which perished or were deserted dur
ing the Middle Ages (Buzád/Sárkánysziget; Esztrágsziget; Barátokfalva; Farkasülése; Kelénk; 
Szenttamás; Betefalva) could be identified. Ten settlements (48 per cent) had a church (Zala
szentbalázs, Hahót, Buzád/Sárkánysziget, Fakos, Zalaszentmihály, Pölöske, Nemesszentand
rás, Bucsuszentlászló, Szenttamás, Nemesapáti), and a monastery was built at two (or perhaps 
three) villages, at Hahót, Fakos and perhaps Pölöske. The one at Hahót lay by the parish church, 
which is still active today, while the monastery at Fakos lay outside the settlement.156 The single 
market-town along the Pölöske Stream was Pölöske oppidum; it is one of the market-towns of 
County Zala, whose charter of privileges has not survived, but we know that as the centre of a 
castle estate, it also functioned as its market. It is described as a market in one single charter dat
ed 1430.157 The role of Pölöske as a market-town is confirmed by a document written some three

148 Holub (1963) 10.
149 Kvassay (1996) 219-222.
150 Holub (1933) 218-219.
151 Ibidem 619-621.
152 ZO II, 37.
153 Holub (1933) 221.
154 Sági (1956).
155 Szőke (1996) 179-181.
156 Vándor (1996) 187-190, 215-217.
157 Csánki, D.: Magyarország történelmi földrajza a Hunyadiak korában III (Historical geography of Hungary under the 

Hunyadis III], Budapest 1897, 23-24.
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hundred years later, in which it is reported that the Turkish troops passing through Pölöske caused 
little damage because the “market folk fled to the castle”.158 Earthen forts were constructed on 
three settlements (Buzádsziget, Fakos and Pölöske). All three were built by members of the Hahót 
kindred in the mid- or later 13th century. The castle at Fakos survived into the 15th century, and 
was probably destroyed during the civil war raging under kings Albert and Ulászló I. The Buzád
sziget castle was acquired by the Sárkány family of Ákosháza, which enlarged it in the 15th cen
tury. It was destroyed in 1600, when the castle was torched together with several smaller forts for 
the protection of Kanizsa (Nagykanizsa) Castle.159 The most significant was the castle at Pölöske, 
which became part of the defence line against the Turks after Kanizsa fell to the Turkish troops 
in 1600. This castle was burned down by the Turkish army in 1664 as a counter-measure to Mik
lós Zrinyi’s winter campaign because its garrison had put up a resistance.160 The castle survived 
this blow, but after the recapture of Kanizsa in 1690, Pölöske Castle became obsolete and the 
Széchenyi family, the castle’s owners, had the bricks quarried and transported away.161

The following section offers an overview of the Árpádian Age and medieval settlements 
along the lower, marshy section of the Pölöske-vize and on the islets (Fig. 10. 3).

The area has been fairly well researched: the extensive field surveys,162 a micro-region re
search project,163 and a number of excavations and architectural surveys have yielded a wealth of 
information on the medieval settlement history of this area.

László Horváth identified settlement remains from various periods, including the Árpádian 
Age, on an islet-like mound in the area between Pölöskefő and the one-time marshland,164 which 
can be interpreted as indicating the location of the village’s early nucleus. The two settlements 
between Pölöskefő and Buzád/Sárkánysziget, one dating from the Árpádian Age, the other from 
the late Middle Ages,165 cannot be identified with any of the villages mentioned in the surviving 
documents.

Zalaszentbalázs lies on the south-western fringes of the one-time marshland. The remains of 
the Árpádian Age village were found around the church originally built in the Middle Ages.166 
The first mention of the village of Szentbalázs is in early 14th century documents.167

158 Batthyány Missiles.
159 Vándor (1996) 195-205.
160 Esterházy, P.: Mars Hungaricus. Ed. by E. Iványi, with an introduction by G. Hauser. Zrínyi könyvtár III. Budapest 

1989, 169.
161 March 22, 1801, Pölöske: “Record of the amount of bricks quarried at the castle of Pölöske puszta and the sum paid 

for the quarrying.” Copy of the document in Section P of the Hungarian National Archives.
162 László András Horváth and Katalin H. Simon directed the field surveys in County Zala (including the area discussed 

here), whose finds and findings were scheduled for publication in two volumes in the Hungarian Archaeological 
Topographies series. I would here like to thank both of them for kindly allowing me to use their field notes and the 
information they collected on various sites.

163 A micro-region research project directed by Béla Miklós Szőke was conducted in the Szé-víz and the Principá
lis valleys between 1986 and 1994. The project was funded by an OTKA grant and was conducted jointly by the 
Archaeological Institue of the Hungarian Academy of Sciences and the Museums Directorate of County Zala. The 
results were published in volumes 22 (1995) and 23 (1996) of Antaeus. (In addition to several other minor mistakes, 
Imola Juhász also mixed up this micro-region research project with the one conducted in the Little Balaton region. 
Cp. Juhász (200\) 127.)

164 Horváth, L.: Régészeti lelőhelyek a Bocska-Pacsa nagyközépnyomású gázvezeték nyomvonalán. Terepbejárási do
kumentáció [Archaeological sites along the line of the Bocska-Pacsa gaspipe. Field survey report]. Manuscript in the 
Archives of the Göcsej Museum in Zalaegerszeg, inv. no. 2184-1994, 3. I would here like to thank László Horváth, 
retired director of the Thúry György Museum in Nagykanizsa, for kindly allowing me to use the data on medieval 
sites in the museum’s archives.

165 Szőke (1995) PI. 7.
166 Bánffy (1995a) 36.
167 Holub (1933) 743-745.
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Medieval Hahót was made up of two separate parts, Alsó-Hahót and Felső-Hahót. The latter, 
lying to the north, was the more significant of two since it had a church and a monastery. The 
Árpádian Age and medieval sites in the northern part of the modern village168 reflect the settle
ment’s one-time extension. It would appear that Alsó-Hahót was established earlier, at least judg
ing from the 11th—13th century cemetery uncovered in its area.169 The medieval village of Búzád/ 
Sárkánysziget, lying on the western bank of the Szé-víz, merged with Alsó-Hahót. The village is 
mentioned in charters dated between 1230 and 1578; it was named after its geographic location 
on an islet, with the prefix reflecting the area’s two major landholding families, the Hahót-Buzád 
kindred, who owned estates here between the 12th and the mid-15th century. The village later 
passed into the possession of the Sárkány family of Ákosháza. It perished in the last third of the 
16th century. The excavations revealed that the settlement had been established by the turn of 
the 12th 13th centuries, well before it first appears in the charters. Judging from buildings with 
a similar ground plan, its church was erected in the later 13th century. However, the churchyard 
remained in use until the close of the 16th century, even after the church’s destruction. Two build
ings of the rather extensive settlement were excavated: a timber-framed economic building by the 
church’s eastern side and the manor-house mentioned in 16th century sources.170 (The Árpádian 
Age and late medieval sites identified west and north-east of the church on the weastern bank of 
the Szé-víz can most likely be identified with the village parts owned by the family’s members.) 
Opposite the settlement, on the eastern bank of the stream, stood the earthen fort raised in the 
13th century by the Hahót-Buzád kindred, which the Sárkány family rebuilt in the 15th century. 
The fort perished around 1600.171

Alsófakos-puszta (today part of Hahót) was once a prospering settlement. First mentioned in a 
charter dated 1222, the village of Fakosi (Fakos) had a church dedicated to St. Nicholas, of which 
only a few remains survive. On the testimony of the Árpádian Age and late medieval finds, the 
medieval village lies under the southern part of the modern settlement.172 The Franciscan mon
astery at the village’s edge was built in the late 14th century by the Búzád branch of the Hahót 
kindred. Similarly to its other estates, the family constructed an earthen fort on this holding too. 
This fort was the smallest, the most insignificant and the most briefly occupied of all.173

Pötréte was a holding of Zala Castle, which passed into the possession of the Rajki family in the 
early 14th century and remained their holding throughout the Middle Ages. Beginning with the later 
16th century, the village suffered from the Turkish raids and was temporarily abandoned during the 
later 17th century.174 The medieval sites identified during field surveys175 reveal that the village has 
remained in the same location since the Árpádian Age. One of the palaeoenvironmental sampling 
locations in the Hahót Valley lay on the boundary between Pötréte and Hahót. The sampling lo
cation lies quite far from the medieval settlements, this being the reason that the palaeobotanical 
record did not reflect any human activity in the area.176 (The Árpádian Age and medieval settle
ments on the fringes of the marshland and on the islets between Pötréte and Zalaszentmihály177 
could not be identified with any of the villages mentioned in the written sources.)

168 Szőke (1995) PI. 7.
169 Idem (1996) 179-181.
170 Kvassay (1996).
171 Vándor (1996) 195-205.
172 Szőke (1995) Pl. 7.
173 Vándor (1996) 208-217, 201-205.
174 Holub (1933) 630-634; Helytörténeti Lexikon, 28, 29.
175 Horváth (1988).
176 In contrast to Imola Juhász’s claim, the region did not become deserted in the 16th century, as shown by the history 

of Pötréte .Juhász (2001) 129.
177 Horváth (1988).
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Szentmihály, which was first distinguished from villages with an identical name by the pre
fix Piliske and later by the prefix Zala, first appears in 14th century charters;178 the 11th—12th 
century cemetery on its outskirts179 and the Árpádian Age pottery sherds found near the church 
originally built in the Middle Ages180 suggest that the settlement was founded much earlier.

The lack of medieval settlements in the area between Alsó-Fakos and the modern boundaries 
of Pölöske can only partly be ascribed to the lack of research. The southern neighbour of Pölöske 
was a settlement called Barnak (which is today part of Pölöske), whose territory extended to the 
marshland, although the village itself lay farther from it. A large, peninsula-like ridge interrupted 
the marshland between Zalaszentmihály and Pölöske. This area is still known as Sziget [island] 
or Esztrágsziget [Esztrág island]. The scatter of smaller Árpádian Age and late medieval sites on 
the ridge probably reflect attempts at settlement, which proved short-lived owing to the unfavour
able location.181

The field names between Szentmihály and Pölöske on the eastern fringes of the marshland 
preserve the memory of Barátokfalva, a settlement appearing in a document from 1513, which by 
1674 had become deserted.182 The two late medieval sites in this area183 can probably be identified 
with this village.

Medieval Pölöske was established on an islet. Árpádian Age and late medieval pottery frag
ments lay scattered over the entire area of the north-north-west to south-south-east oriented, 
roughly 400 m long and 100-200 m wide sand ridge. The excavations conducted at this site sug
gested that it had been intensely settled throughout the Middle Ages.184 The remains of the mar
ket-town’s impressive Gothic church came to light on the ridge’s southern third.185 The possible 
Árpádian Age antecedents of this church could not be identified since the area had been strongly 
disturbed by reforestation, treasure hunting, the quarrying of the ruins for building material 
and 18th century burials; however, the break in the line of the nave’s wall and the chancel’s north
ern wall suggest that there had been an earlier church. The foundations of a probably Árpádian 
Age building by the church’s southern side, which had been used as an ossuary during the late 
Middle Ages, had perhaps been part of the Pölöske monastery, occasionally mentioned in the 
written sources. Knowing that each branch of the Hahót kindred had built a church, a castle and 
a monastery in the centre of its estate (as at Fakos, Hahót and nearby Alsórajk), it seems quite 
reasonable to assume that a small monastery had been built at Pölöske. The decay of the church 
began in the later 17th century and it is possible that it was demolished on purpose. In a letter 
addressed to Captain Ádám Battyhány, the castellan noted that “a sacred church rises before 
the castle, which should be demolished for it is to the great detriment of the place.” The castle 
mentioned in the letter is identical with the seat of the Arnold branch of the Hahót kindred and 
the seat of the Pölöske estate; it stood beside the church. The two structures were separated by 
a wide moat. The ground plan of the castle in the midst of the marsh during the Ottoman period 
is known from a drawing made by the Italian military engineer Gulio Turco. The ecclesiastic 
and the secular buildings were both constructed during the last third of the 13th century. The 
settlement’s inhabitants probably moved away from the islet and its crumbling castle and church 
to a new location on the western bank lying closer to a major road at the turn of the 17th—18th 
centuries, when the protection offered by the marshland was no longer necessary. Even though

178 Holub (1933) 188-790.
179 Sági (1956).
180 Horváth et al. (2001).
181 Ibidem.
182 Holub (1933) 63.
183 Horváth et al. (2001).
184 Author’s unpublished excavation at Pölöske-Legelő in 1997-1998.
185 Author’s unpublished excavations at Pölöske-Templom-domb in 1994-1996.
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the other palaeoenvironmental sampling location in the Szé-víz Valley at Pölöske lay quite near 
this medieval site, the proximity of the human settlement is hardly reflected in the palaeobotani- 
cal record.186

An Árpádian Age site187 on a mound rising slightly above the surrounding land in the angle 
formed by the Szé-víz and a small, unnamed stream on the northern outskirts of Pölöske can 
perhaps be identified with Piliskeszeg. Described as ’’land” or ’’estate” in 14th century records,188 
this was the area where an attempt was made to establish a settlement.

Kelénk lay by the same small stream on the western edge of the marshland. It is described as 
a holding of Pölöske Castle in 1270 and in the 15th century.189 The exact date of its destruction 
is not known; it was still inhabited in 1637 and it was re-settled by craftsmen in 1782,190 but the 
village did not prove viable. It is one of the rare sites, where the documentary and the archaeo
logical evidence confirm each other for both reflect an occupation from the late Árpádian Age 
to the post-medieval period.191

Medieval Szentandrás was a smaller settlement than the modern one; archaeological finds 
were only recovered from the village’s western part.192 The church after which the Árpádian Age 
settlement was named has not been located yet. Appearing in the written sources from the early 
14th century, Szentandrás was a settlement of the lesser nobility (explaining the prefix Nemes, 
’’noble” in its modern name) made up of several settlement parts.193

The late medieval settlement between Szentandrás and Barátokfalva can be tentatively identi
fied with Farkasülése on the basis of the field names.194 This settlement was a holding of Pölöske 
Castle.

The location of medieval sites confirms the descriptions contained in medieval charters, 
according to which Sándorháza (variously called Sándorfölde and Királyiddá) was made up of 
settlement parts distinguished according to landowners. Similarly to other medieval settlements, 
the Árpádian Age finds indicate that the village was established well before its first mention in 
a charter (1372).195 The origin of the prefix Nemes in the settlement’s name is identical with that 
of Szentandrás.

The village on the northern fringes of the marshland was named Szentlászló after the patron 
saint of its church. It first appears in a document from 1270, in which it is described as a holding 
of Pölöske Castle. It seems likely that the church had been built by this time. The settlement was 
abandoned during the Ottoman period, and only its church survived, which was already a place 
of pilgrimage in the late 17th century.196 The remains of the medieval settlement were identified 
south-west of the church.197

186 Juhász (2001) 132-133.
187 Horváth et al. (2001).
188 Holub (1933) 619-621.
189 Ibidem 379-380.
190 Tilkovszkyl 1993) 139.
191 Horváth et al. (2001).
192 Ibidem.
193 Holub (1933) 740-741.
194 Ibidem 221; Horváth et al. (2001).
195 Holub (1933) 698-699; Horváth et al. (2001).
196 Kostyäl, L.: Szent László barokk búcsújáró temploma Zalában [Die barocke Wallfahrtskirche des Heiligen Ladislaus 

in Zala], Zalai Múzeum 6 (1996) 221.
197 Horváth et al. {2001).
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Palaeoenvironmental studies 
at Baláta-tó

Description of the sampling location at Baláta-tó
P ál Sümegi

Baláta-tó lies in the Inner Somogy region, between Szenta and Kaszó in the Szenta Woods (Fig. 1). 
The Pleistocene alluvial fan of the Inner Somogy region is covered with wind-blown sand and 
acidic sand poor in lime. Rusty brown, acidic forest soil developed on the sand. A black, hydro- 
morph clayey meadow soil developed along the rivers and on the valley floors. The wind-blown 
holes between the sand dunes, into which earlier watercourses deposited significant amounts of 
clay, were covered with endorheic, stagnant ponds, marshlands and peatlands fed by groundwa
ter and rain. Soligenic and topogenic smaller lakes and peatland spots are frequent in the Inner 
Somogy region, numbering around 1200 smaller or larger lakes. Baláta-tó is one of the largest 
among these.1

The climate of the Inner Somogy region is strongly sub-Mediterranean in nature. This can 
best be observed in the region’s south-western part along the River Drava, which has a mean an
nual precipitation of 780-830 mm and a second autumn precipitation maximum.2 According to 
the data of the Somogyszob meteorological station, the climate of Baláta-tó is characterised by 
an evenly distributed precipitation of 792 mm, with a fairly high summer average. In terms of the 
distribution of the precipitation, the region has a transitional climate. Sub-Mediterranean type

Fig. 1. Location of Baláta-tó in Transdanubia

Borhidi (1958). 
Ibidem.
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years account for 70 per cent, while continental type years for 30 per cent, meaning that roughly 
every third year is continental.3

Lying among forested sand-dunes, the peatland in the deflational depression extending over 
a roughly 2 km2 large area is famous for the diversity of its flora and fauna. One of the ma
jor attractions of the lake is Aldrovanda vesiculosa, an insectivorous pondweed of tropical ori
gins. Other rare species include Comarum palustre, Sparganium minimum, Ludwigia palustris, 
Menyanthes trifoliata and Caldesia parnassifolia. Open water is rather rare in the peatland: 
the lake is covered with reed-swamp associations (Glycerietum maximae, Scirpo-Phragmite- 
tum, Thelypteridi-Typhetum angustifoliae), willow swamps (Calamagrostio-Salicetum cinereae) 
and sedge tussocks (Caricetum elatae). The water is covered with various pondweed associa
tions (Spirodelo-Aldrovandetum, Nymphaeetum albo-luteae). The lake is ringed by swamp alder 
woods (Carici elongatae-Alnetum) and oak-ash-elm groves (Knautio drymeiae-Ulmetum). The 
nearby sand hummocks are covered with turkey oak-sessile oak woods (Aspodelo-Quercetum 
roboris), with oak-hornbeam forest (Circaeo-Carpinetum) thriving in the wetter areas.4

The scientific “discovery” of Baláta-tó is generally attributed to botanist Ádám Boros’s re
search between 1922 and 1925 because he was the first to discover and describe the carnivorous 
Aldrovanda vesiculosa species, one of the most intriguing and valuable plants in the lake.5 The 
first scientific description and analysis of the peatland was written by Gábor László and Kálmán 
Emszt, two geologists working in the Hungarian Royal Geological Institute in the early 20th 
century.6 Following their pioneering study, several other scientific works were published on the 
peat flora and fauna.7 However, only two research projects were aimed at clarifying the history 
of the peatland before our investigations in the area.

The first of these was directed by Levente Füköh, who extracted cores from the peatland as 
part of a research project conducted by the Somogy County Museums between 1991-1994.8 He 
noted that the peat layer was no more than 10-20 cm thick. The next research project, led by 
Edina Rudner (with a research team made up of Mihály Braun, Gusztáv Jakab, Enikő Magyari 
and the present author), extracted cores from the northern part of the peatland. Even the cores 
extracted from a boat indicated very thin lacustrine and peat layers. Jakab suggested that the 
peatland in the southern part would perhaps turn out to be a better sediment catchment and that a

3 Borhidi-Járai-Komlódi (1959b).
4 Borhidi (1958); idem (1970); Borhidi-Járai-Komlódi (1959a); idem (1959b).
5 Boros, A.: A húsevő Aldrovanda újabb termőhelye [A new habitat of the carnivorous Aldrovanda], Természettu

dományi Közlöny 56 (1924) 362.
6 László, G. -  Emszt, K.: Jelentés az 1905-1909 év folyamán eszközölt tőzeg- és lápkutatásról [Report on peat and bog 

research in 1905-1909], Manuscript in the Archives of the Geological Institute of Hungary. Budapest 1911; idem: Tő
zeglápok és előfordulásuk Magyarországon [Peat bogs and their distribution in Hungary], Budapest 1915; László, G.: 
A balatonmelléki tőzeglápok és berkek [Peat bogs and groves in the Balaton region], Budapest 1913.

7 Borhidi (1958); idem: Dynamical changes of free-floating water plant communities of different sources in the Na
ture Reservation Area of Baláta Pond. Acta Biologica 19 (1968) 523; Borhidi, A. -  Kevei, B. -  Majer, J. -  Oroszné 
Kovács, Zs.: A környezetváltozás tendenciáinak felismerése és monitoringja dél-dunántúli lápterületen. (A Baláta-tó 
természetvédelmi területe.) Esettanulmány [Recognising and monitoring the tendencies in environmental changes 
in southern Transdanubia. The Baláta-tó nature reserve. A case study]. Pécs 1990; Borhidi-Járai-Komlódi (1959a); 
idem (1959b); Marián, M.: A Baláta-tó élővilága. Rippl-Rónai Múzeum kiállítás-vezető [The flora and fauna of Balá- 
ta-tó. Guide to the exhibition of the Rippl-Rónai Museum], Kaposvár 1954; idem: A Baláta gerinces állatvilága [Die 
Wirbeltiere von Baláta], Somogyi Almanach I. Kaposvár 1957; idem: A Baláta gerinces állatvilágáról [Über die Wir
beltiere von Baláta], Természettudományi Közlöny 89 (1958) 119-123; idem: A Baláta madárvilága [Bird fauna of 
Baláta-tó]. Aquila 66 (1959) 211-215; Majer, J.: A Baláta-tó zoológiái felmérése (különös tekintettel a madárfaunára 
(1989-1990) [Zoological analyses of Baláta-tó, with special regard to birds, 1989-1990], SMK 9 (1992) 321-327; 
Kasza, F. -  Marián, J.: A Baláta-láp és gerinces állatvilága, különös tekintettel a madarakra [The Baláta native moor 
and its vertebrate fauna, with special regards to birds]. Natura Somogyiensis 2 (2001) 1-99.

8 OTKA Project No. T-2335.
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core extracted from that area would yield a more remarkable macrobotanical assemblage because 
the prevalent northerly winds in the area would have caused the macrobotanical finds (seeds, 
plant stems, fruit) to accumulate in the lake’s southern basin owing to wave action, which also 
transports such finds.

As part of the our research project,9 we extracted eighteen undisturbed cores from the south
ern part of the completely frozen lake between January 15-17, 2004, with the help of Dr. Ferenc 
Kasza, an environmentalist born in Somogyszob, but living and working in Szeged, who had an 
excellent knowledge of the area.10 Learning from the mistakes committed in 2001, we made a 
complete cross-section in the peatland’s southern basin. We exploited the possibilities offered by 
the frozen peatland surface and also extracted cores from the centre. We chose the most complete 
core for the sedimentological, chronological, palaeobotanical and macrobotanical analyses. This 
chapter describes the findings of these analyses.

The morphology of Baláta-tó
Gergő Persaits and Pál Sümegi

Baláta-tó was formed in a wind-blown sand area covering an alluvial fan.11 The wind-blown sand 
formations suggest that there were several periods of wind blown sand movement on the desiccated 
alluvial fans. A series of parallel residual ridges reflecting the one-time surface of the wind-blown 
sand can be noted along the lake’s northern and western shore. These residual ridges enclose several 
parallel blow-out depressions. The lake itself was formed at the meeting point of three post-geneti- 
cally blow-out depressions, in an erosion zone partly eroding the residual ridges at the edge of the 
blow-out depressions. These blow-out depressions were not completely eroded and their continua
tion on the northern side can be clearly made out on the lake’s southern side (Fig. 2).

The lake system thus fills the blow-out depressions eroded by the wind and the blow-out 
hole at the meeting point of the blow-out depressions by the southern part of Baláta-tó -  the lake 
does not have a uniform water cover, but consists of a series of extensive, parallel, deeper and 
shallower basins. The sandy bedrock developed with various heights and the most uniform water 
cover was formed in the lake’s southern part. The lake was quite shallow, no more than 2 or 3 m at 
its deepest point because wind erosion was minimal and thus the sediment catchment basin was 
similarly shallow. The complex sediment catchment basin with its varied geomorphology and the 
inflow of local groundwater had a fluctuating water cover, especially in view of the changing wa
ter level and the cyclical changes in the groundwater table, which depended on the precipitation. 
Since the sediment catchment basin was shallow, the lake system of Baláta-tó alternated between 
complete desiccation and a water cover of 2-3 m.

The morphology of the sediment catchment basin influenced our choice of a sampling location 
in the lake’s southern part, whose geomorphology suggested that a more substantial and more or 
less continuous water cover could be assumed in this area. The 3D map of the peatland confirmed 
Jakab’s observation made in 2001, during previous palaeoenvironmental corings, that the seeds, 
fruits and plant remains falling into the water would drift to and accumulate in the water covering

9 NKFP Project No. 5/0063/2002.
10 We would like to thank Dr. Ferenc Kasza, who is perhaps best familiar with Baláta-tó, for generously sharing his 

knowledge with us and for his unselfish help in the fieldwork. The members of the research team were Sándor Molnár, 
Gergő Persaits, Balázs Sümegi and the present author.

11 Marosi S.: Belső-Somogy kialakulása és felszínalaktana [The formation and morphology of Inner Somogy]. Buda
pest 1970.
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Fig. 2. Morphology o f Baláta-tó

the blow-out hole in the lake basin’s southern side owing to the prevalent northerly winds and the 
channel effect of the water filling the north to south blown-out depressions.

The radiocarbon dates for Core I from Baláta-tó
Pál Sümegi and Zsuzsanna Szántó

Five peat samples were sent to the radiocarbon laboratory in Poznan, Poland. The AMS measure
ments indicated that the sequence spanned the Sub-Atlantic and the archaeological periods from 
the Iron Age to the end of the Middle Ages (Table 1 and Fig. J).12

The sedimentation rate of the sequence varied: at the beginning of the Iron Age, the sedi
mentation rate was 0.5—0.2 mm/year, which corresponds to the sedimentation rate of eutrophic 
and mesotrophic lakes in Hungary.13 The sedimentation rate rose and almost doubled (0.8-1 mm/ 
year) during the formation of the lacustrine layer rich in organic matter and during peat forma
tion. This is hardly surprising, because the sedimentation rate accelerates during the formation of 
a floating mat14 owing to the rapid vertical and horizontal growth of the macrophyte vegetation,15 
and the originally shallow lacustrine environment paludified relatively rapidly.16 A substantial 
hiatus of 1100-1500 calendar years can be demonstrated between the lacustrine and peat layers. 
Several possible explanations can be cited: the basin may have been modified and cleaned during 
the Late Iron Age and the Roman Age, a phenomenon which has been demonstrated for several 
sediment catchment basins in the Carpathian Basin.17 Alternately, the development and move
ment of the floating mat perhaps filtered the basin’s water18 and prevented sediment deposition.

12 Vaday (2004).
13 Sümegi, P.: New chronological and malacological data from the Quaternary of the Sárrét area, Transdanubia, Hun

gary. ActaGeolHung 46 (2003) 371-390.
14 Ibidem.
15 Balogh (1983); idem: A lápok rendszerezése [Classification of swamps]. In: Tőzegmohás élőhelyek Magyarországon: 

kutatás, kezelés, védelem. Ed. by E. Szurdoki. Miskolc, 57-65.
16 Braun et al. (1993).
17 Sümegi, P.: Az utolsó 15000 év környezeti változásai és hatásuk az emberi kultúrákra Magyarországon [Environ

mental changes during the past 15,000 years and their impact on human culture in Hungary], In: A régésztechniku
sok kézikönyve. Ed. by G. Ilon. Szombathely 1998, 367-397; idem: Reconstruction of flora, soil and landscape evolu
tion, and human impact on the Bereg Plain from late-glacial up to the present, based on palaeoecological analysis. 
In: The Upper Tisa Valley. Ed. by J. Hamar and A. Sárkány-Kiss. Tiscia Monograph Series. Szeged 1999, 173-204; 
idem: The results of paleoenvironmental reconstruction and comparative geoarcheological analysis for the examined 
area. In: The geohistory of Bátorliget Marshland. Ed. by P. Sümegi and S. Gulyás. Budapest 2004, 301—348.

18 Balogh (1983); Braun et a t  (1993).
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Laboratory code Depth Material Uncal BP years Cal BC/AD years
Poz-7989 21-25 cm peat 375±30 1450-1630 AD
Poz-8071 41-45 cm peat 645±30 1295-1390 AD
Poz-7988 61-65 cm peat 995±30 990-1160 AD
Poz-8092 81-85 cm peat 2140±30 360-50 BC
Poz-7991 101-105 cm peat 2425±30 760-400 BC

Table 1. Calibrated radiocarbon dates for Baláta-tó, Core 1

Atmospheric data from Stuiver et al. (1998); OxCal v 3.5 Bronk Ramsey (2000); cub r:4 sd: 12 prob uspfchron]

B a l á t a - t ó

23 cm 375±30 uncalBP
l 1 1 1

L I

43 cm 645±30 uncalBP

63 cm 995±30 uncalBP ___ IL i

83 cm 2140±30 uncalB P L .JkL

103 cm 2425±30 uncal
______ 1___ 1___ 1___ 1___

3P ^ . J l
___1___ 1___ i___ i___ ___ 1___ 1___ 1___ 1___ ___1___ 1___ 1___ L__ _L

1000 calBC calBC/calAD lOOOcalAD 2000 cal AD

Calibrated date

Fig. 3. The calibrated AMS dates for the Baláta-tó sediment sequence 
(calculated with Oxcal v. 3.5; after Bronk-Ramsey 2000)

The possibility of natural or artificial peat fire, the destruction of the post-genetic layer and a 
layer hiatus can also be considered.

The radiocarbon dates indicate that the layers with a rich organic content accumulated from 
the Iron Age; there may be a layer hiatus spanning 10-13,000 years between the minerogenic 
layers rich in silt deposited in a lacustrine environment at the close of the Pleistocene and the 
Late Holocene layers, meaning that these investigations could only clarify one section of the de
velopment of Baláta-tó and that further studies are needed for reconstructing the entire Holocene 
sequence of the basin.

The pollen sequence from Baláta-tó
Imola Juhász

The lower section of the pollen sequence (between 260 cm and 116 cm) was probably deposited 
during the Late Glacial/Holocene transition. The uppermost 116 cm contains a pollen assemblage 
differing markedly from the lowermost section (the former is characterised by mesothermophil- 
ous tree taxa, indicators of human activity, etc.), which can probably be attributed to a several 
thousand years long hiatus. There was no sediment accumulation from the very beginning of the
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Holocene until the Sub-Boreal owing to the lack of a water cover. Described here is the pollen 
sequence of the Late Holocene section of the core (Fig 4), whose changes correlate well with the 
macrobotanical and archaeological record.

BTP-1 (116-108 cm)
This pollen zone is marked by extensive changes in the composition of the thermophilous oak 
forest. Tilia virtually disappears from the vegetation, Corylus declines, while Quercus and 
Carpinus expand. The beginning of the continuous curve of Fagus reflects the settlement of this 
species in the forest. Grasses and Asterioideae dominate the herbaceous vegetation; Thalictrum 
and Ranunculaceae are also present. Cyperaceae and Pteridophytes dominate the lakeshore. The 
presence of Nymphaea Candida reflects a deeper water cover than previously. These layers were 
probably deposited during the Iron Age; however, there is little information about the nature of 
human activity and its possible impact on the vegetation.

BTP-2 (108-84 cm)
This zone indicates a closed, broad-leaved oak forest in the environment of the sampling loca
tion. The radiocarbon dates for this section are 2425±30 uncal BP, corresponding to 500 cal BC 
(760-400 cal BC) at 103 cm (101-105 cm), and 2140±30 uncal BP, corresponding to 160 cal BC 
(360-50 cal BC) at 83 cm (81-85 cm), meaning that these layers were deposited during the Mid
dle and the Late Iron Age.19

The most important change in the vegetation is the marked decline of Corylus and the ex
pansion of Betula. Other temperate tree taxa, such as Quercus, Ulmus and Fagus retain their 
constant values of the previous zone. The pollens of Quercus type ilex, a typical Mediterranean, 
Illyric element, are attested, together with Acer, Fraxinus and Salix. Ainus has constant values. 
The appearance of cereal pollens (Secale, Triticum) and the slight rise of Artemisia indicate the 
presence of a human community near the sampling location. Nitrophilous species (Rumex and 
Urtica) have a sporadic presence; Polygonum lapatypholia, Apiaceae and Rubiaceae thrive on 
the lakeshore. The continuous curve of Phragmites and Cyperaceae, the pollens of Typha/Spar- 
ganium and the appearance of Nymphaea Candida characterise the vegetation of the lake. Green 
algae, such as Pediastrum, also make an appearance. The macrobotanical assemblage indicates 
an open water surface and a high water level.

BTP-3 (84-68 cm)
The vegetation of this zone is characterised by similar arboreal species as in the previous one. 
The values of Betula drop towards the end of the zone, similarly to Quercus, Carpinus and Alnus. 
Picea and Abies have a transitional maximum. The rise of several anthropogenic species, such as 
Artemisia, Asterioideae and Chenopodiaceae can be noted. The radiocarbon date for the begin
ning of the next zone (from 61-65 cm) suggests that the sedimentation rate slowed down during 
this period, which spanned approximately 1300 calendar years. The sample at 92 cm was sterile 
in pollen. It seems that the area of the sampling location was affected by intensive human activ
ity towards the end of this zone (most probably corresponding to the Avar period). The values of 
nitrophilous taxa (Urtica and Rumex) also rise, and Plantago lanceolata is also attested, indicat
ing stockbreeding by a nearby human community. Secale cereale begins its continuous curve; 
the sample also contained a few Triticum aestivum pollen grains, reflecting small-scale arable 
farming in the broader environs of the sampling location. The presence of Humulus/Cannabis 
pollens indicates hemp cultivation.

19 Vaday (2004).
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The vegetation o f the humid zones is characterised by Ranunculaceae, Apiaceae and Odontites', 
Polygonum persicaria is also attested. Cyperaceae, Phragmites, Nymphaea alba and Nymphaea 
Candida make up the lake’s vegetation. A sharp break can be noted in the sediment at 70 cm: the 
brownish-grey lacustrine sediment is succeeded by light-brown peat. The macrobotanical analy
ses too indicate that the shallow lake was transformed into a peat bog around 1300 uncal BP 
(600-700 cal BC).

BTP-4 (68-44 cm)
This zone can be divided into three sub-zones. The forest cover attains its maximum, the values 
of Betula rise together with those o f Quercus, Quercus type ilex and Carpinus. The appearance 
of Quercus type ilex reflects a strong Mediterranean climate influence. The forest cover reaches 
its maximum in the middle of the zone (BTP-4b); the beginning (BTP-4a) and the end of the 
zone (BTP-4c) is characterised by a more open vegetation and the presence of certain anthropo
genic indicators, such as Artemisia, Asterioideae, Secale, Triticum, etc. This zone can probably 
be correlated with the Árpádian Age.20 The radiocarbon dates indicate a higher sedimentation 
rate than in the previous zone. A date of 995±30 uncal BP corresponding to 1020 cal BC (1060- 
980 cal BC) was obtained at 63 cm (61-65 cm) and one of 645±30 uncal BP corresponding to 
1340 cal BC (1400-1280 cal BC) at 43 cm (41-45 cm). The pollens of Juglans were also attested. 
Important changes can be noted in the water level and in the vegetation of the humid zones. 
Phragmites declines to a minimum in the second sub-zone, and aquatic species too are present 
but sporadically during the second sub-zone, while Pediastrum green algae peak. Typha/Spar- 
ganium expand during the third sub-zone, and the values of Phragmites, Cyperaceae, Nymphaea 
alba and Nymphaea Candida show a similar rise. The macrobotanical analyses indicate that 
there was a sharp drop in the water level of the peat-bog around 800 uncal BP.

BTP-5 (36-20 cm)
The uppermost section of the sequence is characterised by a burnt layer at ca. 40 cm. The slight 
decrease of Betula, Quercus, Quercus type ilex at the beginning of the zone (BTP-5a) can be noted 
parallel to the expansion of Artemisia, Asterioideae, Secale, Triticum, Rumex and Plantago lan- 
ceolata. The pollen grains of Fabaceae, Caryophyllaceae and Brassicaceae, as well as of Castanea 
sativa are attested. The top of the sequence was dated to 375±30 BP, corresponding to 1540 cal BC 
(1640-1440 cal BC) at 23 cm (21-25 cm). Although a rise in the values of all arboreal species 
(Quercus, Betula, Fagus, Carpinus) can be noted towards the end of the zone (BTP-5b), there are 
still indications of human activity, reflected by the presence of Plantago lanceolate and Rumex 
acetosa. Cyperaceae show a transitional decline at the end of the sequence; Phragmites, Nym
phaea alba and Nymphaea Candida are attested, alongside a peak of Pediastrum green algae.

Discussion

Sporadic human activity can be noted during the Middle and Late Iron Age (500 BC-160 cal BC); 
this activity intensified during the Roman Age (240 cal AD) and, much later, during the Avar pe
riod (640 cal AD). The sedimentation rate slowed down during this period (between 160 cal BC 
and 1020 cal AD), when the lake was transformed into a peat bog. The vegetation changes during 
the Árpádian Age (1020 cal AD-1340 cal AD) are reflected by the section between 70-40 cm of 
the pollen sequence. Even though the forest cover become denser, there is evidence for arable and 
pastoral farming. The changes in the local vegetation reflect the desiccation of the lake, followed

20 Vaday (2004).
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by a drop in the water level around ca. 800 uncal BP (1100 cal AD) in the area of the sampling 
location, reflected by both the palaeobotanical and the macrobotanical analyses. This early medi
eval period corresponds to the medieval climatic optimum (1000-1300 cal AD). The uppermost 
40 cm of the sequence can be correlated with the late Middle Ages (1340-1540 cal AD), charac
terised by continuous human activity, which becomes more intensive until the Ottoman period.

The macrobotanical remains from Baláta-tó
Gusztáv Jakab and Pál Sümegi

Macrofossil remains were only recovered from the uppermost 105 cm of the 280 cm long undis
turbed core (Fig. 5).

BTM-1 (105-90 cm)
Between 105 and 90 cm, the core consisted of a yellowish-brown and then a brownish-grey la
custrine sediment with a very low macrofossil concentration, suggesting a minerogenic sediment 
formation and a low vegetation cover. The macrofossil analyses showed the presence of Phrag- 
mites australis, Typha sp., Glyceria cf. maxima, Nymphaea alba, Polygonum lapathifolium, cf. 
Eleocharis sp. and Carex elata, i.e. practically all the species, which became an important com
ponent of the peatland vegetation. Their concentration was low, reflecting a low vegetation cover. 
The age of the sample between 101-105 cm was 2425±30 uncal BP, meaning that following a 
sediment hiatus of 11,000-13,000 years, sediment accumulation in the basin commenced again 
at the end of the Sub-Boreal/beginning of the Sub-Atlantic, at the onset of the Iron Age.

BTM-2 (90-70 cm)
A brownish-grey lacustrine mud was deposited up to 70 cm. The increasing macrofossil con
centration, the Phragmites and the Carex elata rhizomes and the rising number of Daphnia sp. 
ephippia reflect intensive eutrophication in this zone. The pollen record indicated the expansion 
of Phragmites. A closed marshy zone evolved around the lake, although the extent of open water 
was significant and exceeded the present one. Potamogeton natans dominates the pondweed 
species. The presence of Chara sp. indicates a relatively high carbonate content. Batrachium 
sp. prefers shallow and warming water. Nymphaea alba remains were relatively few. The joint 
occurrence of Polygonum lapathifolium, cf. Eleocharis sp., Dichostylis micheliana and Cyperus 
fuscus suggests that the basin desiccated at regular intervals.

This zone is also characterised by higher values of Typha sp. and Glyceria cf. maxima, which 
can perhaps be taken to indicate the formation of floating mats, although these do not yield The- 
lypteris palustris remains.

BTM-3 (70-60 cm)
The sediment composition changed at 70 cm: the brownish-grey lacustrine mud was succeeded 
by light brown raw peat. The macrofossil concentration increased substantially in this zone, re
flecting the decrease of open water. The extent of the open water was roughly equivalent to the 
present one. Reed-beds expanded around the sampling location, in the southern part of the study 
area. The pollen profile shows the expansion of Phragmites. Schoenoplectus lacustris thrived 
in the reed-beds. The appearance of a shallow water habitat is indicated by the appearance of 
bryophyte remains (UBF) in the sediment. Typha and Glyceria cf. maxima disappear from the 
environs of the sampling location.

Intensive eutrophication is reflected by the growing values of Daphnia sp. The decline of
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Chara sp. suggests a decrease in the water’s carbonate contents. Dichostylis micheliana disap
pears and is replaced by Cyperus fuscus among the Nanocyperion species. Potamogeton natans 
is still frequent among pondweeds; the values of Nymphaea alba increase. The zone is charac
terised also by the presence of Polygonum cf. persicaria, Salix cinerea, Mentha aquatica, Typha 
latifolia, Oenanthe aquatica and Comarum palustre.

BTM-4 (60-45 cm)
The macrofossil concentration remains more or less unchanged, although there are shifts in the 
frequencies of species relative to each other. The expansion of Carex elata and the decline of 
Phragmites and Schoenoplectus indicate a significant drop in the water level. This desiccation 
reaches its maximum at 50 cm (750 uncal BP), after which Phragmites and Schoenoplectus dis
appear from the sample. The values of Phragmites in the pollen profile too show a minimum for 
this period.

The declining water level is also indicated by the low amounts of Potamogeton natans and 
Daphnia sp. in the sample. Nymphaea alba thrives in the hollows between the sedge tussocks. 
Salvinia natans too makes an appearance. Cyperus fuscus and cf. Eleocharis sp. (and probably 
Eleocharis acicularis) colonised the mud of the desiccating hollows. Paludification is also re
flected by the presence of a peat moss, Sphagnum sec. cuspidata.

BTM-5 (45-20 cm)
The deposition of light brown raw peat continues in this zone. A burnt layer with a minimal 
amount of blackish-brown lacustrine mud could be noted between 40-45 cm.

It would appear that the vegetation of the previous zone, marked by a low water level, was af
fected by a small fire in the lake basin, reflected by charred Potamogeton natans and Polygonum 
lapathifolium seeds, as well as a high macro-charcoal concentration. This fire does not appear to 
have been particularly intensive (the seeds were only charred) and neither did it cause a sediment 
hiatus, as shown by the radiocarbon data. The water level rose and the fresh mud and peat were 
colonised by Nanocyperion species, such as Cyperus fuscus, Rorippa amphibia, Polygonum p er
sicaria, Polygonum lapathifolium and Ranunculus sceleratus. The shallow waters were inhabited 
by Potamogeton natans and Daphnia sp.

The burnt surface was soon covered with reed-beds and an environment similar to that of 
zone BTM-3 appeared. The pollen record too shows the expansion of Phragmites. In addition to 
this species, the values of Schoenoplectus lacustris and Lycopus europaeus too show a substan
tial increase. The absence of Nanocyperion species indicates that the reed-beds became more 
closed.

This condition more-or-less corresponds to the current vegetation of the southern part of 
Baláta-tó in the broader area of the sampling location.
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The vegetation history of Baláta-tó
Gusztáv Jakab and Pál Sümegi

Somogy Hills

The distribution of the thirteen most important peat components in the samples were analysed 
using multivariate statistical methods in order to determine the ecologic-hydrologic character
istics of the macrofossil zones. We also considered the pollen sequence in the reconstruction of 
the vegetation.

Fig. 7 shows the ordination of the variables (peat components) and the objects (sediment sam
ples). The PCA biplot reveals that the samples were distributed according to the extent of the vege
tation cover along the axis of the first principal component. Species (Potamogeton, Cham , and 
Dichostylis micheliana) and samples (zones BTM-1 and BTM-2) reflecting open water formed 
clusters near low values, while species (Phragmites, Schoenoplectus, Carex elata) and samples 
(zones BTM-3, BTM-4, BTM-5) reflecting a marshy environment and a substantial vegetation 
cover, formed clusters near higher values. The samples showed a smaller scatter along the third 
principal component: zone BTM-4, reflecting a lower water level on the testimony of the mac
rofossil record, forms a separate cluster. This zone and Carex elata lay near the higher values of 
the axis of the third main component.

The values of the first and third principal component from the ordination of the samples were 
plotted according to depth (Fig. 6), which indicated that the appearance of a more significant 
vegetation cover, the expansion of the reed-beds occurred at around 1400 uncal BP (1300 cal BP). 
The water level was constantly high after the formation of the lake (except for seasonal desicca
tions), but dropped between 700-900 uncal BP (700-900 cal BP/1000-1300 AD), leading to the 
area’s paludification.

A closer look at the peatland’s recent vegetation21 reveals that with the exception of the initial 
BTM-1 macrofossil zone, each vegetation type can be noted in the recent vegetation of the broader 
area of the sampling location, conforming to certain regularities. The changes from 2200 uncal BP 
(2250 cal BP) can thus be regarded as spatial shifts in the plant communities owing to climatic and 
successional factors.

It has been suggested that in addition to the precipitation, the peatland is fed by a spring lying 
south-east of the basin.22 Passing through the different communities, the stream water gradually 
paludified as its chemical composition, e.g. its dissolved oxygen content, changed. The south
ernmost part of the area is covered with Glycerietum maximae: proceeding northwards, the next 
communities are Scirpo-Phragmitetum, Thelypteridi-Typhetum angustifoliae (floating mat with 
the occasional Salix cinerea), ending in Caricetum elatae in the north.

The peatland’s vegetation dynamics can be reconstructed as follows: around 2200 uncal BP 
(2250 cal BP), the gradual eutrophication of the lake led to the appearance of lesser reed mace 
beds and floating mats with reed sweet grass, which drifted to the basin’s southern side, where 
they became anchored. Peatland communities first appeared at the northern and, later, at the 
southern end following the emergence of the marshy zone around the lake. Around 1400 uncal BP 
(1300 cal BP/640 AD), the reed-bed and sedge communities expanded, encroaching on the open 
water. A vegetation cover resembling the current one evolved. This condition was modified dur
ing a drier climatic period between 700 and 900 uncal BP (700-900 cal BP/1000-1300 AD), 
when the sedge tussock communities (zsombék) shifted southwards from the north.

22
Borhidi-Járai-Komlódi (1959a); Borhidi (1970). 
Ibidem.
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1 stl axis
Fig. 7. PCA analysis o f the Baláta-tó samples

In contrast to earlier suggestions,23 alder woods (Carici elongatae-Alnetuum) are not part of 
this hydroseries. Our palaeoenvironmental investigations indicated that these alder woods can
not be derived from the Salix cinerea stock emerging in the floating mats. Our mapping borings 
revealed that alder thickets characterised by trees with widening trunk and extensive roots usu
ally emerge in areas where the Pleistocene silt is overlain by sand. It would appear that clay does 
not provide sufficient stability for more massive trees. The alder trees settling on floating mats 
generally fell and perished with time.

It seems likely that recurring sub-Mediterranean dry spells caused the desiccation of the lake 
between 900-700 uncal BP (1000-1300 AD). This period coincides with the so-called Medieval 
Warm Period (1000—1300 AD),24 when the European climate turned warmer. The global nature of 
this climate change is indicated by the oxygen isotope analyses of the ice cores from Greenland.25 
The 8I80  values have been correlated with the macrofossil record from Baláta-tó on Fig. 6. The 
relative amount of 5l80  changes according to solar activity. Since the increase of solar activity 
leads to a rise in temperatures and its decrease causes cooling, its extent can be expressed with 
the l60 / l80  ratio. The lower §l80  values indicated by the Greenland cores reflecting global cli
matic changes coincide with the expansion of the Caricetum elatae communities (zone BTM-4) 
and the burnt level at 650 uncal BP (1300 AD).

The pollen sequence shows an opening of the forest canopy during this period and the expan
sion of Betula and Juniperus. The rising values of Mediterranean-Illyrian Quercus type ilex can 
be noted in the pollen record. It seems likely that the human disturbance of the forest and the 
drier climate both contributed to the opening/degradation of the dominant sessile oak woods and 
the appearance of various types of juniper-birch woods (Janipero-Betiiletuin).26

23 Borhidi-Járai-Komlódi (1959a).
24 Lamb. H. H.: Climate, History and the Modern World. New York-London 1959.
25 Stuiver, M. -  Grootes P. M. -  Braziunas T. F: The GISP2 8lsO climate record of the past 16,500 years and the role of 

the sun, ocean and volcanoes. Quaternary Research 44 (1995) 341-354.
26 Borhidi (1958); idem: Magyarország növénytársulásai [Plant associations of Hungary], Budapest 2003.
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Settlement patterns in the Baláta-tó area

Late Celtic and Roman Age settlement patterns around Baláta-tó
Friderika Horváth

An outline of the late Celtic and Roman Age settlement patterns in the area around Baláta-tó can, 
sadly, only be based on stray finds, for none of the known sites have been systematically inves
tigated. The single exception is the Segesd area, where the location of a Roman Age settlement 
known from earlier research has been precisely identified in the course of a field survey.

The finds from the three centuries preceding the Roman conquest represent the legacy of the 
Celts. At the time of the Celtic invasion, the area was settled by an Early Iron Age population 
of Pannon-Illyrian stock. By the time of the Romans’ arrival, this population had adopted the 
Celts’ material culture; they can be identified with the Iasi tribe of the written sources. Ptolemy 
lists the Iasi among the peoples of Pannónia Superior (Geography II. 14); Pliny records that the 
Drava flows through the territory of the Iasi (Naturális História III. 148) -  in other words, the 
territory inhabited by the Iasi became part of Pannónia Superior after the division of the province 
in 106/107.'

From his reading of the written sources, Géza Alföldy believed that the settlement territory of 
the Iasi extended to Lake Balaton. He based his arguments in part on a Roman diploma found in 
1855, when a ditch was dug between Kutas and Beleg, which had been issued to a veteran soldier, 
who was a member of this tribe.1 2 The diploma confirms that members of the Iasi tribe had been 
recruited into the Roman army already during the 1st century. This diploma is one of the docu
ments recording the recruitment of the Pannonian native population before the Flavian period.3

It has been suggested that the road connecting Sopianae and Valcum mentioned in the Itinera- 
rium Antonini (232,8-233,5) led along Beleg and Segesd. This reconstruction, however, would 
add a southern bend to the road’s line and it is therefore unlikely.4

Very little is known about Early and Late Iron Age and Roman period settlement patterns in 
this area; the few finds and the lack of systematic research do not allow any far-reaching conclu
sions in this respect.

The known sites from this period in the Baláta-tó area are the following:

1 Mócsy (1959) 26-28.
2 CIL XVI, 31. Frontoni Sceni f. Iasus ex pedite coh. I Lusit (85 AD).
3 Mócsy (1959) 121.
4 Finály, G.: Római utak a Dunántúlon [Roman roads in Transdanubia]. ArchÉrt23 (1903) 171; Fitz, J.: Grenzberech

tigung im Jahre 214 zwischen Pannónia Superior und Inferior. Alba Regia 16 (1978) 71-86, 89.
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Site Type Date
Somogyszob-György Horváth’s plot5 unknown Early Iron Age
Segesd-Felsőbogátpuszta6 stray finds Early iron Age
Somogycsicsó7 unknown Celtic
Segesd8 settlement Celtic
Segesd-Csákszeg9 stray finds, building Celtic, Roman
Beleg10 stray finds 1st century AD
Beleg-Bertalan 10. tábla11 settlement, cemetery 2nd-4th centuries AD
Segesd-Bertalan 4. tábla12 settlement 2nd-3rd centuries AD
Segesd-Perczel Street13 building (?) Roman
Segesd-Kolostortemplom14 castrum Roman
Somogyszob-Nagybaráti15 coin find late Roman

Table 1. Iron Age, Celtic and Roman sites in the Baláta-tó area

During his field surveys, Ede Reiszig identified an extensive Roman settlement at Segesd, 
where he also found the remains of a brick kiln.16 During our survey of the same area, we found 
Roman and a few medieval sherds scattered over a roughly 400 m by 800 m large area in the 
ploughland. The terra sigillata fragments dated the finds to the late 2nd-early 3rd century AD.

The most important factors influencing the choice of settlement were undoubtedly soils suit
able for cultivation, an appropriate climate, the natural vegetation cover and the proximity of 
water for transportation.

County Somogy is divided by a roughly 80 km long and 15-20 km wide deflation zone, to the 
north of which lies land covered with clayey deposits, and sand dolinas from the alluvium of the 
palaeo-Danube to its south. Most settlements lie along the edges of this zone. A dense settlement 
network can only be observed in areas where sand was cemented into a loessy soil. Puszta and 
small farmsteads characterised the wind-blown sand zone in the early 20th century; the greater 
part of the region was covered with woodland.17 During our survey in the Somogyjád area, lying 
on the boundary between Inner and Outer Somogy, we found that archaeological sites lay mostly 
on loessy areas and in areas covered wth brown forest soil, while sand-covered land remained 
unoccupied.18

5 Draveczky et al. (1964) 76; Draveczky, B.: Somogy megye régészeti képeskönyve [An illustrated archaeology of 
County Somogy]. Kaposvár 1970, 76.

6 Kocztur (1964) 121.
7 Darnay (1914) 352; Kocztur (1964) 131.
8 Draveczky et al. (1964) 60; Darnay too describes it as a well-known Celtic site: Darnay (1914).
9 Kocztur (1964) 121-122.
10 Visy (1994) No. 156
11 Ibidem No. 155, quoting material in the archives of the Somogy County Museums.
12 Reiszig (1914) 65; Kocztur (1964) 122.
13 Ibidem 121; Visy (1994) No. 195.
14 Kocztur (1964) 121; Draveczky et al. (1964) 20.
15 Németh, P. G.: Somogyszob-Nagybaráti. In: Az 1991. év régésztei kutatásai. Ed. by K. Wollák. Budapest 1993, 117, 

No. 63.
16 Reiszig (1914) 65.
17 Cholnoky, J.: Somogy vármegye természeti viszonyai [The natural environment in County Somogy]. In: Ma

gyarország vármegyéi és városai 16. Somogy vármegye. Ed. by D. Csánki. Budapest 1914, 1-30.
18 Fekete, Cs. -  Honti, Sz. -  Horváth, F. -  Jankovich, B. D. -  Korom, A. -  Költő, L.: Terepjárások Somogy megyében 

1999-2004 [Field walkings in Somogy County 1999-2004]. In: Régészeti Kutatások Magyarországon 2004. Ed. by
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The transition from the sub-Boreal to the sub-Atlantic roughly coincided with the turn of the 
Early and Late Iron Age. The cool, moist sub-Boreal was succeeded by a slightly warmer climate 
with less precipitation.19 Recent research has shown that a warmer phase can be assumed around 
2300-1900 BP during the sub-Atlantic, which would correspond to the late Celtic-early Roman 
period; this phase is usually labelled Roman period climatic optimum, which gave way to a 
colder climate during the centuries of the Migration period.20

The section of the sediment core between 116-68 cm can be correlated with the Early Iron 
Age (Hallstatt perid), the Late Iron Age (La Téne period), the Roman Age and a part of the Mi
gration period.

Vegetation studies have shown that extensive forest clearance during the Iron Age through
out Europe had a profound impact on the environment.21 The use of durable metal implements 
changed agricultural practices, and there was a shift to pastoral and arable farming economies in 
the river valleys. Ploughing, the loosening of the soil for crop cultivation, disrupted the natural 
grass cover over extensive areas.

The pollen sequence from Baláta-tó revealed that cereal pollens reflecting human activity 
first appeared in the late Hallstatt-early La Téne period. Major changes in arboreal pollen ratios 
occurred around 500 BC on the testimony of the radiocarbon dates for the core section between 
105-101 cm.

The decline of warmth-loving hazel can be noted between 108-100 cm, followed by a slight 
expansion between 85-81 cm (dated by radiocarbon to until 160 BC, corresponding to the La 
Téne period) and another decline until the Árpádian Age.

The ratio of oak reached a constant level follwoing the rise at the beginning of the period and 
holm oak (Quercus ilex) too made its appearance in the Celtic period. The ratios of hornbeam, 
elm and alder remained unchanged. Beech had more or less constant values during the Iron Age 
and the Roman period.

The pollen record from Baláta-tó does not reflect extensive forest clearance by the Celts, which 
corresponds to the general pattern in Hungary; there was no drastic decline in woodland during the 
Iron Age.22 Charcoal remains and the rising ratio of birch pollen in palaeoenvironmental samples 
are usually interpreted as a reflection of forest burning and the opening up of the forest canopy.23 
The micro-charcoal maximum of the Celtic and Roman period was noted at 85 cm (160 BC [240- 
50]) in the pollen sequence from Baláta-tó; the macrofossil analyses, however, suggested that this 
micro-charcoal was extra-local. Following a peak around 500 BC, birch showed a gradual decline 
until the Migration period, when the next major human impact could be noted.

In his description of Pannónia, Pliny uses the adjective glandifera Pannónia (“fruitful in 
mast”), which in spite of being an obvious literary topos, can nonetheless be regarded as accurate 
(.Naturális História III. 147). Hyginus’ report mentions common woods (silvae vulgaris) in addi
tion to the “mast-bearing” woods (Hyginus, Constitutio limitum 168).

J. Kisfaludi. Budapest 2005, 91-120, note 22. A similar phenomenon was noted in the Nördlinger Ries region in 
Germany, quoted here in connection with the landscape during the Roman Age.

19 Járainé-Komlódi (2003) Fig. 17, 62-65.
20 Wurth (2002); Somogyi, S.: A Kárpát-medence természeti viszonyainak változásai a honfoglalás előtt [Changes in 

the environment of the Carpathian Basin before the Hungarian Conquest]. In: Magyarország története. Előzmények 
és magyar történet 1242-ig. Ed. by Gy. Székely. Budapest 1984, 58, however, believes that the onset of a cooler cli
mate can be assumed from the late Celtic Age until roughly the mid-Roman Age.

21 http://www.fuerstensitze.de; Pott, R.: Extensive anthropogene Vegetationsveränderungen und deren pollenana
lytischer Nachweis. Flora 180(1986) 153-160, 153-160.

22 Járainé-Komlódi (2003) 64.
23 Ibidem.
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In his study on settlement patterns, Zsolt Visy argued that the Transdanubian mountains and 
the Somogy hills were originally covered with dense oak forests, whose gradual decline can in 
part be attributed to human activity before the Roman conquest.24 Wood was the single most 
imporant raw material and source of energy in the ancient world, and we know that conscious 
forestry was practiced in certain regions of the Roman Empire. Forest management in Pannónia 
is confirmed by two inscriptions.25 Extensive forest clearance in Pannónia is borne out by a pas
sage in the biography of Constantius (Aurelius Victor, Caesares 40. 9: caesis immanibus silvis).

The slow decline of birch in the Baláta-tó area from the early Celtic period continued during 
the Roman Age. The decline of light-loving birch is usually an indication of the closing of the 
forest canopy, which again contradicts forest clearance in the area during the Roman Age. The 
ratio of arboreal and non-arboreal species remained virtually unchanged during the Celtic and 
Roman Age (90:10 per cent).

The cereals in the pollen samples too confirm the occupation of the area during the Iron Age 
and they are indication of agricultural activity. Species reflecting human activity, such as mug- 
wort, nettle, the goosefoot family, buckwheat and knotweed, the typical weeds of ploughland and 
fallow land, are indirect indicators of crop cultivation. Sheep’s sorrel and narrow-leaf plantain26 
are often members o f pastureland assocations. The samples show that the proportion of anthropo
genic species increased during the Roman Age. It would appear that the economy and the overall 
nature of the landscape in the study area, which was part of the province’s hinterland, did not 
change dramatically after the Roman conquest.27 An economy based on arable and pastoral farm
ing as reflected in the palaeobotanical record is also borne out by Hyginus’ land survey report, 
who ranked the lands of Pannónia in terms of their taxation, setting up the following categories: 
“in Pannónia, for instance, there is first and second class arable, meadows, mast-bearing woods, 
common woodland, and pasturage” (Hyginus, Constitutio limitum 168).28

It is unclear whether the grape pollens in the sample represent cultivated or wild species.29 
In addition to the information contained in the written sources, the tools and implements of 
viticulutre, as well as the seed finds confirm vine cultivation in Pannónia in spite of the Emperor 
Domitian’s prohibitions.30 We also know that the Emperor Probus ordered the draining of the 
marshlands in the Srem in order to create vineyards, but even so, the province of Pannónia im
ported wine throughout its existence.31

It would appear that barley cultivation can be linked to the end of the pollen zone, which can 
be correlated with the Avar period. The goosefoot family, typical weed species of ploughlands, 
appear in higher amounts than earlier. The ratio of arboreal and non-arboreal species shifted to

24 Visy (1994) 422.
25 Mócsy (1990) 128, note 32.
26 Lagies, M.: Palynologische Untersuchungen zur Vegetations- und Siedlungsgeschichte von Spessart und Odenwald 

während des jüngeren Holozäns. In: Zu den Wurzeln europäischer Kulturlandschaft -  experimentelle Forschungen. 
Hrsg, von M. Meyer und G. Wesselkamp. Materialhefte zur Archäologie in Baden-Württemberg 73. Stuttgart 2005, 
190.

27 The cereal remains from Bavaria too confirm the continuity of the Celtic—Roman economy. Küster, H.: Kultur
pflanzen in Südbayern seit der Jungsteinzeit. In: Bauern in Bayern von den Anfängen bis zur Römerzeit. Hrsg, von 
B. Engelhardt. Straubing 1994, 147.

28 Fehér, B. -  Kovács, P.: Pannónia története [History of Pannónia], Fontes Pannóniáé Antiquae I. Budapest 2003, 57.
29 András Mócsy has suggested that the altars dedicated to Liber perhaps indicate vine cultivation. An altar dedicated 

to Liber Pater-Libera is known from Bodrog in County Somogy. Mócsy (1990) 128; CSIR U VII, 11.
30 Suetonius, Domitian 7; Strabo, Geography VII. 5. 10; Cassius Dio, Roman History XLIX. 36. 2—3; Gabler, D.: Die 

ländliche Besiedlung Oberpannoniens. In: Ländliche Besiedlung und Landwirtschaft in den Rhein-Donau-Provinzen 
des römischen Reiches. Hrsg, von B. Helmut und H. Wolff. Passauer Universitätsschriften zur Archäologie. Bd. 2. 
Espelkamp 1994, 377-419.

31 História Augusta, Probus 18. 8; Mócsy (1990) 128.
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60:40 per cent by this time, reflecting large-scale forest clearance in the area. Hemp pollens peak 
during this period too. Even though hemp is present during Celtic and Roman times too, it is 
uncertain when its cultivation had begun. The Inner and Outer Somogy region was known as a 
hemp growing region until the mid-20th century, reflected also in many geographical names.32

This period saw a drop in the previously high Early Iron Age water level and the decrease 
of open water, alongside the expansion of reed communities, which together with major human 
activity, changed the structure of the landscape.

Medieval settlement history of the Baláta-tó area
Csilla Zatykó

During the turmoil following the ascension of King András III, who returned to Hungary from 
Venice after King László IV’s death in 1290, János son of Henrik Kőszegi took the king and his 
retinue prisoners at Moson and incarcerated them for three months. In exchange for freeing the 
king, vice-chancellor Tivadar Tenguldy gave his brother László and three of his cousins as hostages 
to the Kőszegis. After regaining his freedom, László Tenguldy paid 200 marks and gave his son as 
hostage, who later fell ill and died in prison.33 34 Queen Thomasina -  King András Ill’s mother, and 
wife to Prince István, King András II’s posthumous son -  rewarded him for his fidelity and en
dowed him with Zub (Szob; present-day Somogyszob), which was part of the Segesd praedium.14

At the close of the 13th century, Szob and, as is clear from the confirmation of the endowment 
in 1330,35 Baláta-tó on its outskirts were part of the queen’s Segesd estates. Little is known about 
the early history of the estate; it is first mentioned in the 13th century, at the time when the royal 
estates (praedia) began to shrink and disintegrate. County Somogy does not appear in the 11th 
century records mentioning the royal counties organised by King St. Stephen. One possible ex
planation for the lack of any references is the temporary territorial jurisdiction of Pannonhalma 
Abbey over this region and its joint administration with County Veszprém. However, it is also 
possible that this county (and the Segesd estate lying in the densely forested area between Zala 
and Somogy counties) was only created in the 11th century, after County Kolon, established by 
King St. Stephen and incorporating areas from Somogy and Zala, was carved up. The existence 
of the estate in the 11th century is suggested by the privileged parishes on its territory.36 37 Jenő 
Szűcs has provided an excellent overview of the organisation and administration of the 11th—13th 
century nobles’ estates (praedia)?1 In a praedium economy, servicing peoples of differing legal 
status farmed the landowner’s personal demesne with the landowner’s implements. The centre of 
the estate was the manor (curia, curtis).

In the 11th—13th centuries, the function of the king’s and queen’s estates was to cover the 
costs of the royal court, which moved from one estate to the other. The udvornicus and servicing

32 Cp. Kapitány, O.: A kender feldolgozása Belső-Somogy falvaiban [The production and processing of hemp in the 
villages of inner Somogy county]. SMK 13 (1998) 327-388, 327-328, Hemp prefers black soils, but it also thrives on 
sandy soils manured with cattle dung.

33 Pauler, Gy.: A magyar nemzet története az Árpádházi királyok alatt I-II [History of the Hungarian nation under the 
Árpád Dynasty], Budapest 1899, Vol. II, 438-440.

34 quandam terram nostram Zub vocatam, ad Segusdpredium nostrum pertinentem. ÁUO X, 122; Borsa (1978) 58.
35 MOL Df 236478; Borsa, I.: A  somogyi konvent oklevelei az Országos Levéltárban II [Urkunden des Konvents im 

Komitat Somogy im Landesarchiv]. Somogy megye múltjából 27 (1996) 68.
36 Zsoldos, A.: Somogy vármegye kialakulásáról [The emergence of County Somogy]. In: Szent István és az ál

lamalapítás. Osiris -  Nemzet és emlékezet. Ed. by L. Veszprémy. Budapest 2002, 436.
37 Szűcs (1981).
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peoples’ villages belonging to the royal praedia provided the royal court with agricultural pro
duce, specialised craft products, and services. The praedia were initially administered person
ally by a procurator3X and, later by the ispán (comes), who is first mentioned in 1245: nostrum 
Michaelem filium Jacou comitis tunc comitem de Segítsd,38 39 Even though the royal estate of Seg- 
esd is regularly mentioned in the charters from this period onwards, we know that it was often 
visited by the sovereign in earlier periods too. At the time of the Mongolian invasion of 1241, 
Prince Kálmán, who was wounded in the Battle of Muhi, first fled to Segesd and thence to Dal
matia; King Béla IV too made his way to Zagreb from the Austrian prince in Hainburg through 
Segesd.40 It has been suggested that in the earlier 13th century, the Segesd estate was a private 
princely demesne and only passed into the king’s possession after the Mongolian invasion.41 
King Béla IV and his court repeatedly visited Segesd from the 1240s (1244, 1255, 1260, 1263, 
1268-70). The estate passed into the possession of the queens in the 1280s: in 1284, Erzsébet, the 
widowed queen, mentioned Denes and Osztopán as lands belonging to her own manor in Segesd 
(terras nostras ad curtem nostrem de Segusdyno olim pertinentes).*2

The pollen and macrofossil analyses of the sediment samples from Baláta-tó allow the fol
lowing environmental reconstruction as regards the 11th—13th centuries. A climatic improvement 
and warming began in the earlier 11th century, leading to a drop in the lake’s water-level and 
the desiccation of the bog’s northern part by the turn of the llth-12th century. This tendency 
is reflected by the expansion of green algae and the virtual disappearance of aquatic species, 
including reed. The drop of the water-level led to changes in the vegetation fringing the lake. Al
der, thriving on wet, waterlogged soil declined parallel to the expansion of holm oak, grape and 
walnut, indicating a warming climate. The expansion of birch and oak led to a reforestation: the 
medieval forest cover was the most extensive during this period.

The warmer and drier climate reflected by the pollen and macrofossil record from Baláta-tó 
coincides with the so-called Medieval Climate Optimum, characterised by a warmer and wetter 
climate, observed in Western Europe.43 Although varying from region to region, the onset of this 
warmer climate can be generally dated between the 8th and 13th centuries;44 in the Carpathian 
Basin this change can be put between the 9th century and the early 13th century.45 The expansion 
of farming economies, the colonisation of mountainous regions suitable for farming and a demo
graphic growth can be noted in Western Europe before the onset of the Little Ice Age bringing a 
cooler and wetter climate in the first decades of the 14th century.46

38 Magyar (1985).
39 HO VIII, 46, charter 33.
40 Kristó, Gy.: A tatárjárás (1241-1242) [The Mongolian invasion, 1241-1242], In: Magyarország története l/II. Ed. by 

Gy. Székely. Budapest 1984, 1430-1432.
41 Magyar (1985) 8.
42 HO VIII, 234-235, charter 188.
43 Lamb, H. H.: The early medieval warm epoch and its sequel. Palaeogeography, Palaeoclimatology, Palaeoecology 1 

(1965) 13-37.
44 Rácz, L.: A történeti ökológia másik arca: a természeti környezet hatása a társadalom változásaira [The other face of 

historical ecology]. Magyar Tudomány 38 (1993) 11. 1297-1303; Pfister, C.: Five centuries of Little Ice Age Climate 
in Western Europe. In: Proceedings of the International Symposium of the Little Ice Age Climate. Ed. by T. Mikami. 
Tokyo 1991, 208-212. Instead of a uniform climatic change throughout Europe, scholars now assume climatic vari
ations from region to region. Bradley, R. S. -  Hughes, M. K. -  Diaz, II. F.: Climate in medieval time. Science 302 
(2003) 404-405.

45 Pálóczi Horváth, A.: Középkori régészetünk újabb eredményei és a környezeti régészet [New results in Hungarian 
medieval archaeology -  environmental archaeology]. Magyar Mezőgazdasági Múzeum Közleményei (1995-1997 
[1998]) 22-24.

46 Rácz (1993) 68-76; Rácz, L: The climate history of Central Europe in the modern age. In: People and Nature in His
torical Perspective. Ed. by Laszlovszky, J. and Szabó, P. Budapest, 2003, 229-245.
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In contrast to the general upswing and prosperity in Western Europe, the palaeoenvironmen- 
tal record from Baláta-tó indicates that from the 11th century to the mid-14th century, the area 
was characterised by closed woodland; there is hardly any indication of human activity.

Similarly to other areas of Hungary, the first larger corpus of documents comes from the 13th 
century, a period characterised by the disintegration of royal estates and the transformation of 
the praedial, dominial economies. Without detailing the socio-economic background and con
sequences of this transformation, the outcome was that a peasant population with diverse legal 
status obliged to different services was gradually transformed into a legally uniform dependent 
peasant (iobagio) population taxed according to plots and their holdings, of which the disinte
gration of the kingly and queenly praedial estates was partly the prelude and partly the conse
quence.47 The reform of the economy of the castle estates and udvornicus lands was dictated by 
the transformation modelled on the more liberal and uniform rights of the settlers (hospes) ar
riving from the west, which intensified after the Mongolian invasion and, concomitantly, by the 
shrinking royal estates and declining royal revenues. One important element of King Béla IV’s 
reforms was the realisation that the increase of the royal revenues could be achieved by regain
ing former royal estates, as well as by encouraging economic and social changes. He initiated 
the settlement of a Latin hospes population on the royal estates, who received a specific amount 
of ploughland and meadow in addition to the tenant plots, and they were taxed after these units. 
The hospes privileges and taxation modes appearing in a particular area served as a model for 
the taxation of peasant tenants and stimulated the spread of the peasant tenant system, as well 
as the shift from tax in kind to monetary taxes based on a uniform plot system. These changes, 
the emergence of the plot system and the spread of field usage based on a uniform system of 
division, eventually led to the transformation of the village layout and its fields. Villages made 
up of uniform plots and regular streets appeared together with a field division based on types of 
farming and ownership.

One of the sources reflecting this process comes from present-day Iharosberény, a settlement 
lying near the study area. King Béla IV issued a charter of privileges to the hospites of Berény in 
1264, which, in addition to regulating the system of seigniorial services (the annual visit of the 
Segesd ispán, transportation and messenger services, etc.), mentions the rent to be paid in money 
(an annual two denarii for each plot) as being the general custom.48 A charter issued earlier in 
1248, recording the donation of several villages along the River Kapos to the Ábrahám monastery 
by a certain Master Majs, too mentions the legal status of the hospites of the Segesd estate.49

Parallel to the changes in legal, economic practices and settlement layout, the donation of the 
royal estates continued. In 1318, King Charles Robert forbade the donation of udvornicus and other 
royal condicionarius holdings in order to protect the rapidly shrivelling royal court organisation.50 
His decree, however, did not bring an end to the shrinking holdings of the Segesd estate, and as 
a matter of fact, in 1327, he pledged Segesd as the wedding-present of his son László.51 It would 
appear that Szob finally passed into non-royal ownership in 1365, when the Szob estate and six 
aratrum of land was given to Miklós, son of Dénes, the protonotary of Queen Erzsébet.52 It is not

47 For a detailed discussion of this process, cp. Szűcs (1981); idem (1993).
48 hem Comiti de Segusd semel in anno prandium et cenam tenentur amministrare, prout alii eiusdem condicionis 

amministrant. ÁUO XI, 378.
49 quantenus hospites de Segusd. Szűcs (1981) 32; idem (1993) 202-203.
50 Idem (1981) 292.
51 CD VIII/3, LX. Owing to László’s death, the marriage with Anna Cseh did not take place and the estate remained in 

the queen’s possession.
52 MOL Df 236494; Borsa (1978) 74-75, no. 4L
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listed among the holdings of the Segesd oppidum in 1389, when King Sigismund donated Segesd 
and thirteen settlements belonging to it to Miklós Zámbó, the former Master of the Treasury.53 
The holdings again passed into the possession of the king, but in the early 15th century they be
came part of County Somogy, when in 1417 King Sigismund pawned them to Miklós Marcali, the 
former voevod of Transylvania.54 A section of the medieval market town of Segesd was excavated 
by Kálmán Magyar: he uncovered a large brick building, probably a granary, containing charred 
wheat, rye, oat and barley.55 The holdings of the estate were inherited by the Báthory family in 
1474; the estate passed into the hands of the Nádasdy family in the 16th century.56

As part of the Szenyér estate, Szob passed into the possession of the Antimus family in 
the 15th century. In 1498, King Ulászló II ordered the installation of Tamás Bakócz and Bálint 
Erdődy into the Szob estate,57 although the actual installation was delayed until 1512 owing to the 
repeated objections of the neighbouring Báthory family.58

The pollen and macrofossil analyses revealed that the core section reflecting a dry period last
ing until the turn of the 13th—14th centuries was followed by a section with burnt, charred seeds, 
caused by a small fire, which could have been either natural or induced by man. The forest canopy 
opened from the mid-14th century, and the expansion of hazel can be noted, a species typical for 
areas after forest clearance. Weeds indicating human activity too increased, parallel to the rise of 
wheat and rye. Holm oak declined, signalling the onset of a cooler climate. The lake’s water-level 
rose during this period. A perambulation charter from 1347 must be mentioned in this respect, in 
which a certain River Balathyn is mentioned in the description of the boundaries of Tapsony and 
Terebezd in County Somogy. László Bendefy interpreted this river as a watercourse associated 
with Nagyberek and as a reference to Lake Balaton’s high water-level,59 noting that place-names 
derived from the Slavic word balata (meaning “marshland”, “mud” and “lake”) such as Balaton and 
Baláta, occur throughout Hungary.60 Thus, in spite of the similarity of the two names, Baláta-tó was 
not necessarily part of Lake Balaton’s catchment. Still, the lake’s low water-level in the 11th—12th 
centuries and its rise in the 14th century, and the similar tendency noted in the fluctuations of Lake 
Balaton’s water-level can perhaps be interpreted as the result of a climatic change.61

The socio-economic transformation described above, leading to the uniform legal standing of 
the peasantry and the uniformisation of their obligations, as well as to changes in the settlement 
structure and an improvement in cultivation techniques, was probably well underway on the 
Segesd estate by the mid-13th century. The use of heavy ploughs, a new type of plough, enabled 
the cultivation of larger areas and it also meant a new ploughing technique, giving rise to long, 
narrow plots. The emergence of a regulated system of crop rotation is reflected in the charters by 
a specific word usage: terra fimata, “plot” or “manured earth”, terra arabilis, “ploughland”, and

53 ZsO I, 133-134. Barát, Ötvös, Bolhás, Atád, Szabás, Aranyos, Beleső, Csákány, Visonta and Gesztenye are listed 
among the estate’s holdings.

54 CD X/5, CCCLXVI.
55 Magyar (1985); RégFüz I. 39 (1986) 108.
56 Jankovich (1976) 22.
57 Borsa (1979) 131, no. 293.
58 Ibidem 142-143, no. 325.
59 Bendefy-Nagy (1969) 39-41.
60 Kiss, L.: Földrajzi nevek etimológiai szótára [Etymological dictionary of geographic names]. Budapest 1978, 80;

Szamota, 1. -  Zolnai, Gy.: Magyar oklevél-szótár [Dictionary of Hungarian charters], Budapest 1902-1906, 45; Ben
defy-Nagy (1969) 53; Kiss, A.: Vízfolyások a hazai nagy tavak medencéiben: Balaton és Fertő folyók? [Watercourses 
in the catchment of large lakes: Balaton and Fertő rivers?]. In: A  táj változásai a Kárpát-medencében. Víz a tájban. 
Ed. by Gy. Füleky. Gödöllő 2004, 373-379.

61 For the curve showing the fluctuation in the water-level of Lake Balaton based on the archaeological record and the 
data contained in various charters, cp. Bendefy-Nagy (1969) 52.
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Fig. 1. Baláta-tó on the First Ordnance Survey (Collo VI, Sectio XXV.)

terra campestris, “fallow land” or “pasture”.62 The 1389 perambulation charter of Inke, a sett
lement near Szob, lists the ploughlands, the manured fields and the pastures: terris arabilibus, 
fimatis, campestribus,63 An idea of the plants grown at the time can be gleaned from a charter 
dated 1469, which records that peasants from Csicsó broke into a house in Bélavár, and stole 
four barrels of wine, one hundred cubuli of wheat, one hundred cubuli of spring wheat, the same 
amount of oat, ten cubuli of flour, ten cubuli of flour made from srping wheat and one hundred 
dried fish.64 The differentiation of wheat and spring wheat suggest a three-field rotation system.

The collation of the palaeoenvironmental record and the region’s medieval history reveals 
that human activity (cereal cultivation and forest clearance to increase ploughland) can be noted 
from roughly the same time as the socio-economic and settlement structure changes mentioned 
above.

The perambulation charters from 1330 and 1365 allow a glimpse into the medieval landscape 
around Baláta-tó. In 1329, King Charles Robert decreed that Miklós, son of Miklós Tenguldy, 
should again be installed in the Szob estate, which had once been the queen’s estate.65 The peram
bulation was conducted on January 2 the next year; it started from the north, from the boundary 
between Segesd and Szob, whence the perambulators proceeded to the River Lapud (probably the 
River Somogyszobi-Rinya), then southward to a place called Lapudtelek and, still following the 
river, to an area called Barath (Barát). Lapud, the medieval name for Lábod, is not identical with

62 Szabó, I.: A magyar mezőgazdaság története a XIV. századtól az 1530-as évekig [History of Hungarian agriculture 
from the 14th century to the 1530s], Budapest 1975, 16-17; Szűcs (1993) 181-186.

63 MOL D1 7043; Borsa, I.: A somogyi konvent oklevelei az Országos Levéltárban VI [Urkunden des Konvents im 
Komitat Somogy im Landesarchiv]. Somogy megye múltjából 31 (2000) no. 460.

64 MOL Dl 16819. The cubulus was an old measure of capacity of fluctuating value (ranging from 45 to 124 litres). It is 
unclear from the text, which cubulus value was meant. Cp. Bogdán, I.: Régi magyar mértékek [Old Hungarian measure 
systems]. Budapest 1987.

65 MOL Df 236478.
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Lapudteluk. One o f the field-names on the outskirts of Somogyszob is still called Nagy-Lapod, 
and it is possible that the farmstead-like settlement lay in this area.66 In 1382, Baráti is mentioned 
as a holding of the Segesd estate.67 It probably lay on the area of Kisbaráti puszta and Nagybaráti 
puszta by Somogyszob, but its location could not be determined during archaeological field sur
veys since the area is now built up.68 At this point, they moved away from the river and turning 
westwards, they reached the boundaries of the estates of the nobles of Szentlászló. The village 
was located somewhere near present-day Szentlászló puszta, within the boundaries of Bolhás. 
It first appears in a charter from 1262, by which time it had a church dedicated to Saint Martin, 
which lay near a castle estate called Alma in County Somogy.69 Two 16th—17th century coin 
hoards are known from this area;70 by 1699, the church is described as lying in ruins.71 Proceed
ing northwards from Szentlászló, they reached a lake lying on the boundary between Bolhás and 
Szob, and moving westward, they reached three earthen boundary marks in the bed of an ancient 
lake,72 from where they proceeded to a point lying north of a plot called Boynylese (Bojnülése), 
whence they went to the boundary o f Szenta and Szob. Turning north, they reached the boundary 
of Csicsó and Szob, and then they proceeded eastward to a lake (stagnum) called Balatafeu. Mov
ing eastward, they first arrived to the Naagieer (Nagyér) Stream,73 74 and then the road leading to 
Csurgó. They continued the perambulation along the road, which passed through a grove (,nemus) 
called Ronnya74 and the boundary o f a plot called Herueg and the point from where the peram
bulation began. Trees are mentioned at four locations: three oak trees, two birch trees and an elm 
tree. The word nemus is used in the charter to describe the area called Ronnya. Reuter Camillo 
interpreted the expression as describing a forest yielding twigs,75 similarly to Péter Szabó, who 
argued that its meaning resembled that of rubetum and virgultum and that the expression denoted 
a shrubby area.76 Szabó associated virgultum!rubetum, regarded as terms used for describing 
reforestation after forest clearance,77 with forest pasturing, and nemus with the one-time pasture- 
land of wetter areas. He also suggested another possible interpretation as an orchard.78

Ploughland is mentioned in one case in the charter, probably because the cultivated fields lay 
in more easily accessible areas rather than near the boundary of a particular settlement.

In 1365, Queen Erzsébet donated Szob and six aratrum of land to Miklós, son of Dénes, and 
his brother György, which bordered on other queenly estates. The perambulation reveals that 
the area donated lay north-west of the present-day settlement, but did not extend to Baláta-tó.

66 Végh (1974) 672.
67 Csánki, D. (ed.): Somogy vármegye [The royal county of Somogy], Magyarország vármegyéi és városai 16. Budapest 

1914, 147.
68 Following his field survey in the nearby Rinya Valley, Dénes Jankovich noted that medieval settlements often lay on 

the territory of present-day farmsteads since these are the places most suited to settlement. Jankovich (1976) 25.
69 ÁUO 111, 14.
70 Koczttiir (1964) 26.
71 UC 2, 564.
72 Kovács-tó-dűlő and Széles-tói-dülő (two field names preserving the memory of Lake Kovács and Lake Széles) lie in 

this area. A number of toponyms reflecting the former presence of lakes are known from the broader Somogyszob 
area. Végh (1974) 669-675.

73 It would appear that it can be identified with present-day Taranyi-Rinya, although this watercourse was called 
Nyárvize in the Middle Ages. Jankovich (1976) 23.

74 Present-day Rinyai-dülő. Végh (1974) 672.
75 Reuter, C.: Adatok a régi magyar fa- és erdőnevek ismeretéhez [Ancient Hungarian tree and forest names]. In: Az 

erdőgazdálkodás története Magyarországon. Ed. by Mrs Szabolcs Kolossváry. Budapest 1975, 84.
76 On the basis of a charter dated 1413 from Gyömörő in County Zala: quodam nemus seu rubetum. Szabó (2005) 57.
77 Csőre, P.: Adatok a középkori fakitermelés történetéhez Magyarországon [Forest felling in medieval Hungary]. In: 

Az erdőgazdálkodás története Magyarországon. Ed. by Mrs Szabolcs Kolossváry. Budapest 1975, 95.
78 Szabó (2005) 63-66.
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The perambulation began at the River Lapud, although from a point lying a little to the south, 
by the boundary of Bolhás and Szob, from where the perambulators proceeded first westward 
and then northward, and then westward again, until they reached a stream (probably present-day 
Kővölgyi-árok). Crossing the stream, they reached a partly forested place called Kysholmoch, 
Kyushomok (Kishomok). They crossed another stream, which led to a place called Nagyhomok 
(qui est in Kyushomok ad magnum Homok).19 Passing the Rami forest, they reached the bound
ary of Szob, where they turned north and then east to the Kwsekwyl Stream, which is probably 
identical with present-day Kővölgyi-árok mentioned above. Moving east, they arrived to the 
River Elewelg (Elővölgy) and turning east, they arrived back to the River Lapud, from where 
they proceeded southward and completed the perambulation. The 1365 charter mentions several 
trees: most are oak trees, but beech, linden, birch and alder occur too, whose presence could be 
noted in the pollen record.

A smaller drop in the water-level can be dated to the turn of the 15th—16th centuries, reflected 
by the expansion of green algae and the retreat of alder, and the rise of aquatic species and reed. 
A secondary reforestation following forest clearance is reflected by the expansion of hornbeam 
around 1500. A slight rise in the water-level and a gradual reforestation can be noted during the 
Ottoman period. One of the periods of the Little Ice Age bringing a cooler and wetter climate 
in the Carpathian Basin is generally dated to 1550.79 79 80 The colder climate most likely affected the 
amount and quality of agricultural production and, also, demography. In this region, however, 
depopulation and the decline of farming was a consequence of the Turkish wars.
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Palaeoenvironmental studies 
in the Alpine foreland

Description of the sampling location at Velem-Szent Vid
Gusztáv Jakab and Pál Sümegi

The Kőszeg Mountains represent one of the easternmost extensions of the Eastern Alps. Meta- 
morphic rocks, green schist, black schist, quartz sandstones, phyllites and Cák conglomerates 
constitute the Kőszeg range; the foreland consist of Pleistocene sand, gravel and loess.1 Its cli
mate is temperate owing to Atlantic influences. Winters are usually mild and wet, summers are 
cool. The mean annual temperature is 9 °C, the annual precipitation is 800-1000 mm.2

The area around Velem is quite unique in terms of landscape, geology, botany and archaeol
ogy. The area has been inhabited since the Neolithic. The most important archaeological site is 
Mt. Szent Vid, rising to a height of 582 m, where the remains of a fortified settlement from the 
13th—11th centuries BC have been uncovered, whose occupants controlled the trade route through 
the piedmont.3 A watch-tower stood on the slope during the Roman Age, whose function was the 
defence of the aqueduct system supplying the Roman town of Savaria (Szombathely) with water 
from the Kőszeg Mountains.

The Kőszeg range lies in the Celticum phytogeographical region, part of the Eastern Alpine 
Noricum phytogeographical province extending into Hungary. The flora of this region abounds in 
high mountain-Alpine elements. Finns sylvestris and, probably. Picea abies are native to this re
gion,4 although the indigenousness of the latter is debated. The study area lies in one of the micro
regions with the highest precipitation in the Carpathian Basin,5 where the Atlantic climatic influ
ence is the strongest. The region has an evenly distributed annual precipitation of 800-1000 mm, 
a temperate, humid climate, a fairly low mean annual temperature, the lowest aridity index in 
Hungary and a relatively low population density, as a result of which the forest cover exceeds

Bulla, B.: Magyarország természeti földrajza [Geography of Hungary], Budapest 1962; Varrók, K.: Földtani vizsgála
tok a Kőszegi-hegységben [Geological surveys in the Kőszeg Mountains]. Magyar Állami Földtani Intézet Jelentése 
1960 évről, 7-20.
Markovics, T: A Kőszegi-hegység természetföldrajzi képe [The geography of the Kőszeg Mountains], In: A Kőszegi
hegység vegetációja. Ed. by D. Bartha. Kőszeg-Sopron 1994, 6-12.
Bándi, G. -  Fekete, M.: A Velem-Szentvidi település késő bronzkori periódusai [Die spätbronzezeitlichen Perioden 
des Siedlungszentrums Velem-St. Veit]. Savaria 7-8 (1974) 113-120.
Antal, J. -  Bartha, D. -  Bálint, S. — Bölöni, J. -  Király, G. -  Markovics, T. — Szmorad, F.: A Kőszegi-hegység virágos 
flórája [Flowering plants of the Kőszeg Mountains]. In: A Kőszegi-hegység vegetációja. Ed. by D. Bartha. Kőszeg- 
Sopron 1994, 54-99; Pócs (1991).
Marosi, S. -  Somogyi, S.: A magyarországi kistájak katasztere 1—II [Gazetteer of Hungarian micro-regions], Buda
pest 1990.
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70 per cent.6 The micro-region covers about 50 km2, and the proportion of natural meadows, 
forests and floodplains is over 80 per cent.

On Mt. Péterics by Velem, Scots pine (Pinus sylvestris) is of the Alpine Calamagrosti variae- 
Pinetum association growing in montane areas. Oak and beech forests cover a large area (Cy- 
clamini-Fagetum, Galio rotundifolio-Fagetum, Luzulo-Querco-Carpinetum, Castaneo-Querce- 
tum). Certain Alpine-Balkanic native species, such as Thlaspi goesingense on Mt. Szent Vid 
and Thlaspi caerulescens between Cák and Velem appear in the rock vegetation. The swamp 
alder groves (Carici brizoidis-Alnetum) too contain several Alpine elements, such as Matteuccia 
struthiopteris, Cardamine trifolia, Ainus viridis, Doronicum austriacum, etc. Chestnut groves 
(Castanetum sativae praenoricum) cover large areas in the mountain foreland. It is believed that 
these chestnut groves evolved on the site of natural hornbeam-oak and oak-sessile oak forests, 
where the chestnut trees (Castanea sativa) were spared during forest clearance, but the other 
arboreal vegetation was deforested and the grassland under the trees was scythed or used for 
pasturing livestock.7

The swamp alder wood of Velemi fürdő is located between Velem and Kőszegszerdahely, 
320-330 m a.s.l. The swamp alder wood lies in the one-time bed of the Cseke Stream and its 
broader area. The alluviums of the Szerdahelyi and Cseke Streams merge at about 320 m a.s.l., 
and thus the wettest sediments are to be found at this point, without outwash, because the Cseke 
Stream changed its course owing to the higher discharge of the Szerdahelyi Stream. A sediment 
depot was formed in the abandoned bed.

Sampling was conducted at a point lying 320 m a.s.l., in a roughly 40—50 years old alder wood 
lying a few metres from the tarmac road. This alder wood is a relatively young formation in this 
area — a few decades ago, the area was covered with a treeless marshland vegetation. The locals 
dug a roughly 50 m by 50 m area in the alluvium and utilised it as a natural bath. A ferrous spring 
issues in this area. The area has not been used as a bath for quite a long time.8

Velemi fürdő is currently covered with an alder wood (Aegopodio-Alnetum) enriched with 
fen species. The alder grove is characterised by species such as Valeriana dioica, Athyrium filix- 
femina, Dryopteris dilatata, Carex pseudocyperus, Menyanthes trifoliata, Equisetum palustre, 
Anthriscus sylvestris, Galium palustre, Geranium palustre, Glyceria plicata, Alopecurus praten
sis and Carex paniculata. The presence of Thelypteris palustris has also been documented.9

The undisturbed core was extracted from an area, which widened bowl-like and was covered 
with reed sweet-grass and sedge in the alder wood thriving on the alluvium. There was no visible 
trace of human disturbance in the sampling location; the area’s morphology suggests an escarp
ment formed through geological processes. We were fully aware of the fact that the alluvium of 
a stream with a high gradient, such as the Cseke Stream, is not an ideal location for palaeoen- 
vironmental sampling because major erosional bands and sediment hiatuses can occur owing 
to the fluctuating discharges. In the Kőszeg Mountains, however, Holocene pollen samples and 
macrobotanical remains for reconstructing the one-time environment of various archaeological 
cultures can only be retrieved from stream alluviums.

6 Zólyomi, B. -  Kéri, M. -  Horváth, F: A szubmediterrán éghajlati hatások jelentősége a Kárpát-medence klímazoná- 
lis növénytársulásainak összetételére [The inmpact of Sub-Meditarranean climatic influences on the composition 
of climax vegetation in the Carpathian Basin], In: Hegyfoky Kabos klimatológus születésének 145, évfordulója al
kalmából rendezett tudományos emlékülés előadásai. Ed. by K. Tar. Debrecen-Túrkeve 1992, 60-74; Borhidi, A.: 
Klimadiagramme und Klimazonale Karte Ungarns. Annales Universitatis Scientiarum Budapestiensis de Lorando 
Eötvös Nominatae, Sectio Biologica 4 (1961) 21-50.

1 Király (1996); idem (1997); Szmorad, F: A Kőszegi-hegység erdőtársulásai [Forest associations of the Kőszeg Moun
tains], In: A Kőszegi-hegység vegetációja. Ed. by D. Bartha. Kőszeg-Sopron 1994, 106-132.

8 Gergely Király’s kind personal communication.
9 Király (1996).
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Fig. 1. The sampling location at Velem-Szent Vid

The most typical morphological features in this micro-region are the often 60-80 m deep, 
V shaped stream valleys with convex slope, which were formed by strong incision during inten
sive uplift. An alluvial sediment sequence deposited along a streambed was extracted in the val
ley of the Cseke Stream (Fig. 1). The deposition of the alluvial sediment in this area is surprising 
because the formation of the valley with its significant gradient (100 m a.s.l. difference/500 m) 
can be evidently associated with the genesis of the mountain range and regressive erosion. Al
luvial sediments rarely accumulate in basins of this type since the sediment is usually washed 
out from the valley floor by meltwater or the more intensive discharge during periods with high 
precipitation.

The lower section of the Cseke Valley widens into a bowl-like form before joining the 
Szerdahelyi Stream and forms a depression covered with an alder swamp wood with a diameter 
of roughly 120 m. Valley deformations of this type are usually caused by slumping and solifluc- 
tion.10 The remains of the sediment tongue accumulating in the streambed through solifluction, 
the soil mass extending into the valley, which had once dammed the Cseke Stream, but was cut 
through by the stream, can be clearly made out in the valley slope. These geological features sug
gest that a landslide or solifluction occurred in the area, which had for some time dammed the 
Cseke Valley and that a stagnant pond was formed in the dammed, swollen stream. The stream 
eventually cut through the dam of the gradually infilling, paludifying streambed, but the sedi
ments deposited during the “lacustrine” phase survived on the stream’s right bank and thus the 
streambed proved suitable for palaeoenvironmental investigations.

10 Szabó, J:  Csuszamlásos folyamatok szerepe a magyarországi tájak geomorfológiai fejlődésében [The role of land
slides in the geomorphological evolution of Hungarian landscapes], Debrecen 1996.
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In addition to the area’s geomorphology and sedimentological position, the other considera
tion in the choice of the sampling location was that the surface and the gradient of the streambed 
decreased (indicated by a break in the stream gradient profile). In contrast to the high gradient 
and strong erosion of the stream’s upper section characterised by a 20-25° gradient, beginning 
about 600 m from the sampling location, this area with an 8-11° gradient was characterised by 
sediment deposits and decreasing erosion. The average height of the mountain range is 548 m, 
and the sampling location lying at 324-325 m can be regarded as low-lying and part of the pied
mont extending towards the range’s central area along the valleys. The most common rock in the 
study area is calcareous mica schist, in which veins of antimony (Sb,S3), used in bronzecasting, 
as well as graphite and manganese minerals (piroluzite M nOJ have been identified in the Velem 
area. Even though the mining of these minerals is unprofitable today, it is quite possible that these 
ore deposits were exploited during the Bronze and Iron Ages. In addition to mineral ores, poor 
quality Pannonian lignite layers are known in the Cák, Velem and Kőszegszerdahely area. Beside 
calcareous mica schist, there are extensive gneiss and clay shale rocks, and Tertiary Pannonian 
marine formations in the piedmont area (Velem-mező).

The micro-region is covered with brown forest soil: hydromorph brown forest soil in the lower- 
lying areas, and acidic, non-podzolic brown forest soil on the acidic bedrock containing quartz 
(gneiss, mica schist, clay shale). The latter is characterised by a thin, no more than 10-20 cm 
thick layer relatively rich in organic matter (Al), underlain by a strongly leached layer (A2), 
which is underlain by a reddish-brown accumulation level (B). This soil covers the calcareous 
mica schist lying at 350 m in the Velem area, while the Pannonian sedimentary rocks in the 
piedmont area are covered with clay inwashed brown forest soil, whose structure resembles the 
acidic, non-podzolic brown forest soils, but is less acidic.

The sediment sequence from Velem-Szent Vid
Pál Süm egi

The bedrock of the sequence between 180-200 cm is made up of a greyish-white gravelly sand 
(Ga2Gs2 in the Troels-Smith classification). The sediment consists of 1-5 cm thick, slightly lami
nated (1-5° dip), cross-bedded layers. Quartz dominates the minerals making up the sediment, 
but fragments of muscovite and amphibolite were also identified (Table 1).

The bedrock layer graded into an unlaminated, greyish-brown clayey silt layer between 180- 
MO cm. The clayey silt forms a homogenous matrix, into which charcoal fragments -  either burnt 
or charred in the sediment sealed from oxygen -  occasionally as large as 1 cm are imbedded. Gas 
bubbles from the decomposing organic matter were released in some places; the sediment also 
contained sand laminas and lenses with a diameter of 5 cm.

Overlying this layer between 140-131 cm was a greyish-brown, clayey silt zone of homo
genous grains, devoid of charcoal. The homogenous deposition of the sediment was not disturbed 
by interbedded charcoal fragments or sand.

A greyish-brown, slightly laminated, clayey silt horizon was deposited between 131-120 cm. 
Charcoal pieces, either burnt or charred in the sediment sealed off from oxygen, were imbed
ded in the homogeneous, clayey silt matrix. This layer bears a striking resemblance to the one 
between 180-140 cm, but it does not contain sand lenses or gas bubbles.

A dark brown, slightly laminated, loose textured, clayey silt layer with substantial organic 
content was deposited between 120-117 cm. It contained a significant amount of plant remains 
and had a gaseous structure.
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Depth Troels-Smith classification
60-0 cm Ld2 Th2
71-60 cm Ld 2 As2
72-71 cm Ld 2 Asl Dll
89-72 cm Ld 2 As2
100-89 cm Ld 2 Asl Dhl
111-110 cm Ld 2 As2
117-111 cm Ld 1 As2 Dhl
120-117 cm Ld 2 As2
131-120 cm Ld 1 As2 D1
140-131 cm As2 Ag2
180-140 cm Ld 1 As2 Dll
180-175 cm Ga2 Gs2

Table 1. The sediment sequence 
from Velem-Szent Vid

A greyish-brown, slightly laminated clayey silt containing charcoal was deposited between 
117-111 cm. In terms of texture and deposition, this layer is virtually identical with the layers 
between 180-140 cm and 131-120 cm. It seems likely that this sediment layer rich in charcoal 
fragments was deposited after forest clearance and its cyclicality can be associated with succes
sive forest clearance activity.

A dark brown, clayey silt rich in organic matter and plant remains was deposited between 
110-100 cm. This layer, rich in detritus, is paralleled by the sediment horizons between the layers 
rich in charcoal (forest clearance, forest burning).

A greyish-brown clayey silt layer containing charcoal was deposited between 100-89 cm, 
which was overlain by a clayey silt layer rich in detritus, but containing less charcoal. An almost 
closed, burnt, 1 cm thick charcoal level was noted at 72 cm.

The organic content (various moss remains, alder leaves, sedge, cattail fragments and seeds) 
of the sediment increased from 71 cm to the top of the core. The alluvium of the streambed 
gradually paludified in this horizon and was colonised by woodland.

The pollen sequence from Velem-Szent Vid
Imola Juhász

Pollen remains survived upwards of 164 cm in the 180 cm long core. The sediment sequence 
contained a number of horizons rich in charcoal, which were probably deposited after forest 
clearance and timber harvesting. The samples from the lowermost 1 m were relatively poor 
in pollen and the pollen grains were poorly preserved. The organic content of the sediment 
(various moss remains, alder leaves, sedge and cattail fragments and seeds) increased from 
71 cm to the top of the core. The alluvium of the streambed gradually paludified in this horizon 
and was colonised by woodland.

Three samples from the sections between 160-165 cm, 125—130 cm and 88-93 cm were sub
mitted for radiocarbon measurements to the Laboratory of the Institute of Nuclear Research of 
the Hungarian Academy of Sciences in Debrecen in the autumn of 2003. Unfortunately, the sam-
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pies did not contain sufficient carbon for the analyses, and thus the core remains undated for the 
time being. The tentative dating of the sequence is thus based on a relative chronology reflecting 
the changes in the pollen record. Future radiocarbon measurements for this sequence will either 
confirm the validity of this tentative chronology or will call for a fresh interpretation in the light 
of the radiocarbon dates.

VFP-1 (164-160 cm)
The pollen record allows the reconstruction of a species rich hard and softwood gallery wood 
(Fig. 2). The most important local arboreal species are Quercus, Acer and Salix. The relatively 
high values of Abies, Pinus and Picea can probably be attributed to extra-local pollen influx from 
the Alps in view of the prevailing wind direction. The presence of Juglans, cereals, and of the 
weed flora indicating trampling, animal pasturing and cultivated fields (Ritmex and Taraxacum) 
suggests that intensive arable and pastoral farming was practiced in the broader area. The cur
rent pollen profiles indicate that walnut appeared in the Carpathian Basin in the Middle Bronze 
Age," and thus its presence in the sequence provides a chronological anchor: the sequence can 
hardly predate the Middle Bronze Age.

If the age of this pollen zone has been determined correctly biostratigraphically, the impli
cation is that intensive human settlement and relatively large Bronze Age communities can be 
assumed in the study area, which created extensive cultivated fields, pastures and meadows in 
the valleys and on the piedmont. Natural habitats decreased and strong human impacts affected 
the environment. The pollen record harmonises with the evidence from the investigation of the 
area’s archaeological sites.

VFP-2 (160-128 cm)
Two well-distinguishable sub-zones can be noted in this zone. Although human impact can still 
be noted in the first half of the zone (164-144 cm), its intensity declines (perhaps reflecting a 
smaller population). The decline of arable and pastoral farming is indicated by the drop in the 
values of cereals and of species tolerant of trampling. The expansion of Alnus can be noted on 
the stream banks. The latter is usually interpreted as the first phase in the regeneration of the 
arboreal vegetation in open areas, of reforestation following human forest clearance.11 12 The spread 
of poisonous plants, such as Liliaceae, suggests that the earlier cultivated fields had become 
exhausted and that the degraded, acidic brown forest soil with clay inwash was only suitable for 
pasturing livestock. The weakening of human impacts can most likely be attributed to a drop in 
the population.13 The changes in the pollen composition of the sample correlates well with the 
changes in the sediment sequence since the sediment zone corresponding to this pollen zone 
lacks charcoal and is made up of homogenously deposited clayey silt. In our tentative chronologi
cal framework, this pollen zone can be equated with the Early Iron Age, and it indicates that the 
Hallstatt communities settling in the area exploited the environment in a different manner than 
the preceding Late Bronze Age population.

In the second half of the zone (144-128 cm), human impact intensifies again. The values of 
cereals rise, as does the value of Juglans; the expansion of weed species tolerant of trampling, 
such as Plantago, reflects increased human activity and substantial arable farming.14 The pollen 
sample reflects the decline of the vegetation made up of local, deciduous trees; the rise of extra
local pine pollens and of charcoal in the sediment sample can be attributed to intensifying human

11 Sümegi (1998); Sümegi-Bodor (2000).
12 Willis et al. (1998).
13 Ibidenr, Sümegi (1998).
14 Behre (1988).

275



Environmental Archaeology in Transdanubia

impact, which can be associated with Celtic communities and which has been observed in other 
parts of the Carpathian Basin too.15 This pollen horizon is therefore dated to the Celtic period.

This date is also confirmed by the fact that the next pollen zone followed this one without a 
break, and that following a minimal decline, the pollen record reflects one of the most intensive 
human impacts in the sequence.

VFP-3 (128-88 cm)
The pollen composition of the first half of this zone (128-96 cm) reflects the presence of ex
tensive arable fields, pastures, hayfields, roads and settlements in the immediate vicinity of the 
sampling location. It seems likely that a landslide or soil creep dammed the stream in the period 
corresponding to this pollen zone, leading to the formation of a lake. This pollen zone can be 
dated to the Roman Age, a date suggested by the evidence for intensive arable farming and the 
rise of Juglans values, even though the sample did not contain Castanea sativa pollens, a species 
assumed to have been introduced by the Romans, which is still quite widespread in the area.16 
It is possible that the lack of chestnut pollens can be attributed to the bad preservation of the pol
len grains.

The second part of the zone (96-88 cm), corresponding to the close of the Roman Age, is 
characterised by the gradual decline of pollens reflecting arable farming and the abrupt rise of 
Poaceae. However, some of these pollens may in fact originate from the rising number of Phrag- 
mites pollens (distinguishing between the two is difficult in the case of badly preserved pollen 
grains), reflecting a local change. In addition to Quercus, the presence of Fagus and Carpinus 
can also be noted. The proportion of cereals declines sharply.

VFP-4 (88-64 cm)
There is a striking decline in the values of cereals parallel to the abrupt rise of grasses, espe
cially of Poaceae. The proportion of Rumex, Plantago and Asteraceae also increases, indicating 
a shift from arable farming to stockbreeding. The expansion of Urtica is another indication of 
this change.17

It seems likely that the exploitation of the environment changed in the Migration period and 
that the pollen sequence reflects the appearance of nomadic stockbreeding communities. In addi
tion to the expansion of Poaceae, the spread of Cyperaceae, Ranunculaceae and Pteridophyta can 
also be noted. The marked presence of pine pollens (Larix, Picea, Abies) can again be explained 
by extra-local influx.

VFP-5 (64-20 cm)
This zone indicates the emergence of a marshland and peatland vegetation and the spread of Ai
nus, as well as the intensification of human activity and its impact on the environment.

15 Jerem, E. -  Facsar, G. -  Kordos L. -  Krolopp, E. -  Vörös I.: A Sopron Krautackeren feltárt vaskori telep régészeti és 
környezetrekonstrukciós vizsgálata I [The archaeological and environmental investigation of the Iron Age settlement 
discovered at Sopron -Krautacker I], ArchÉrt 111 (1985) 141-169; Jerem, E. -  Facsar, G. -  Kordos, L. - Krolopp, E. -  
Vörös, I.: A Sopron Krautackeren feltárt vaskori telep régészeti és környezetrekonstrukciós vizsgálata II [The archae
ological and environmental investigation of the Iron Age settlement discovered at Sopron -Krautacker II]. ArchÉrt 
112 (1986) 3-24; Willis et al. (1998); Sümegi (1998); Magyari, E. -  Davis, B. -  Sümegi, P. -  Szöőr, Gy.: Past Climate 
variability in the Carpathian Basin based on pollen and mollusc-derived palaeoclimate reconstructions: 0-25,000 cal 
yr. BP. In: PAGES-PEPIII Conference: Past Climate Variability through Europe and Africa, August 27-31,2001. Ab
stracts book. Aix-en Provance 2001; Sümegi-Bodor (2000); Juhász, I. E.: 2005, Preliminary palaeobotanical results 
from the Nádas-tó peat bog at Nagybárkány: the Late Holocene environmental history. In: Environmental Archaeo
logy in North-Eastern Hungary. Ed. by E. Gál, I. Juhász and P. Sümegi. VAH XIX. Budapest 2005, 79-85.

16 Poes (1991).
17 Behre (1988).

276



The Alpine foreland

The pollens in the samples taken from the uppermost layers of the core were well preserved, 
suggesting an area covered with water around the sampling location. The spread of a Fagus forest 
can be reconstructed for the terrestrial vegetation. The herbaceous vegetation is dominated by 
ruderal weed communities. Juglans and a few sporadic Secale pollens represented the cultivated 
species. Centaurea and Taraxacum appear in the sample. The sudden retreat of Fagus in the 
second part of the zone can be attributed to a drop in the water level and a selective fossilisation 
owing to peat formation.18 The frequent forest clearances and forest burnings in association with 
iron production, arable farming, and stockbreeding during this period (which can probably be 
equated with the Middle Ages) also contributed to this process.19 The decline of the forest cover 
resulted in a sparser, strongly deforested vegetation, which was subsequently colonised by Tilia 
and Quercus.

VFP-6 (20-0 cm)
The uppermost section of the sequence shows the expansion of Fraxinus, Salix and Alnus, decidu
ous trees thriving in waterlogged areas, reflecting a rise in the water level and the expansion of 
the water cover. The area was transformed into a marshland fringed by alder woods. Traces of 
human activity are indicated by the occasional species reflecting stockbreeding (Chenopodiaceae, 
Apiaceae, Achillea). The constant presence of Juglans is another indication of human activity, 
although it is possible that this species survived without human interference as the representative 
of a walnut stock planted earlier.

The macrobotanical remains from Velem-Szent Vid
Gusztáv Jakab and Pál Sümegi

The organic matter in the sediment sample was very low, which is reflected in the low mac
rofossil concentration (max. 400 specimens/cm2; Fig. 5). The “hectic” curves and the constant 
presence of land species reflect the mixed autochthonous-allochthonous nature of the fossil com
munity. The radiocarbon dating of the sediment is still in progress, and thus the tentative dating 
of the sequence is based on the pollen record.

VFM-1 (175-140 cm)
The macrofossil concentration shows a continuous rise in the zone. Small gravel bodies could 
be noted in the sediment up to 155 cm, reflecting rather intensive erosion. This can probably be 
associated with the higher macro-charcoal concentration suggesting forest clearance. The con
centration of wood remains is low in this zone.

The streambed was covered with sparse marshland vegetation. A smaller stand of Glyceria 
sp. thrived along the shore, probably with Glyceria plicata, which is common along creek-beds 
and trenches.20 In spite of the low vegetation cover, the area had a diverse vegetation character
ised by marshland species such as Equisetum fluitans, Carex acutiformis, Carex elata, Carex 
paniculata, Symphytum officinale, Polygonum hygropiper, Stellaria palustris, Juncus effusus,

18 Sümegi, P : Reconstruction of flora, soil and landscape evolution, and human impact on the Bereg Plain from 
late-glacial up to the present, based on palaeoecological analysis. In: The Upper Tisa Valley. Ed. by J. Hamar and 
A. Sárkány-Kiss. Tiscia Monograph Series. Szeged 1999, 173-204.

19 Zólyomi, B.: Magyarország növénytakarójának fejlődéstörténete az utolsó jégkortól [Development of Hungary’s vege
tation cover from the last glacial], MTA Biológia Osztályának Közleményei 1 (1952) 491-530.

20 Király (1996).
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The Alpine foreland

Rumex hydrolapathum, Myosotis palustris, Epilobium palustre, Lycopus europaeus, Cyperus 
fuscus, Ranunculus repens, Mentha longifolia, Mentha aquatica, and Lythrum sp. Small stands 
of swamp alder woods had probably appeared by this period.

Urtica urens and Chenopodium album probably reached the sediment from the streambed’s 
broader area. Thriving on soils rich in nutrients and soils treated with nitrogen rich manure, these 
species reflect arable farming.21 They are frequent around houses and in cultivated areas in the 
Kőszeg Mountains.22

VFM-2 (140-120 cm)
This zone is marked by the expansion of marshland species, predominantly Glyceria sp., Typha sp. 
and Carex elata. Other typical species include Carex vesicaria, Epilobium palustre, Stellar- 
ia palustris, Lythrum sp. and Lycopus europaeus. Moss remains (UBF), probably representing 
Drepanocladus aduncus, become more frequent.

VFM-3 (120-80 cm)
The fossil community changes from 120 cm. Wood and tree leaf remains (ULF) increase in the 
sample. The leaf remains correlate well with the values of Quercus in the pollen sequence, sug
gesting that certain cultivated areas near the streambed were abandoned, which were then colo
nised by shrubs and became reforested. This process is still typical in this area.23

The pollen record indicates intensive arable farming and increased erosion. This strong ero
sion apparently began around 120 cm, for this sediment section yield several species preferring 
an open habitat, but not living in a marshland environment. In the Kőszeg Mountains, Verbena 
officinalis thrives on roadsides and areas overgrown with weeds.24 This zone is characterised 
by allochthonous terrestrial moss species washed in from the stream bank, such as Polytrichum 
cf. formosum, Plagiothecium curvifolium, Eurhynchium speciosum, Bryum cf. flaccidum, Di- 
cranella sp., Amblystegium serpens, Brachythecium rutabulum, Barbula cf. unguiculata, and 
Pogonatum nanum. These species are typical for open, eroded areas in a forest habitat in the 
Kőszeg Mountains.25

It seems likely that the one-time streambed became dammed owing to soil inwash and per
haps also as a result of the construction and maintenance of the Roman road running along the 
Szerdahelyi Stream in the area’s southern part. A rise of the water level and paludification can be 
noted in this zone. Myriophyllum verticillatum makes its appearance in the pollen sample.

The temporary desiccation of the streambed is reflected by the peak of Cyperus fuscus. The en
suing paludification is reflected by the peaks of Carex elata, Equisetum fluitans and moss remains 
(UBF). The marshland was dominated by Drepanocladus aduncus and Calliergonella cuspidata.

VFM-4 (80-25 cm)
The retreat of allochthonous elements suggests that the rate of soil erosion decreased. The grow
ing number of wood remains and the Alnus glutinosa seeds reflect the gradual forestation of the 
streambed. Various sedge species (Carex elata, C. appropinquata, C. acutiformis, C. pseudocy 
perus and C. vesicaria) and Glyceria sp. thrive in the emerging alder woods. The presence of 
Anthriscus cf. sylvestris seeds in the sediment suggests the appearance of closed gallery woods.

21 Borhidi, A.: A magyar flóra szociális magatartás típusai, természetességi és relatív ökológiai értékszámai [The social 
behaviour types, and natural and relative ecologic indicator values of Hungarian flora], Pécs 1993.

22 Király (1996).
23 Idem (1997).
24 Idem (1996).
25 Purger, Z. -  Balogh, L. -  Papp, B. -  Rajczy, M. -  Szmorad, F.: A Kőszegi-hegység mohaflórája [The bryophyte flora 

of Kőszeg Mts], Tilia 5 (1997) 94-271.
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The alder wood was probably smaller and formed a ribbon along the one-time stream banks. 
The relatively low number of Alnus glutinosa seeds confirms that the current, rather extensive 
alder wood appeared no more than a few decades ago.

The peak of various sedge species (Carex elata, C. appropinquata) at 55 cm perhaps reflects 
a temporary drier period.

The growing amount of macro-charcoal indicates the increasing exploitation of the environ
ment.

*

As mentioned above, the radiocarbon dating of the Velem sediment sequence is still in progress 
and thus the tentative dating of the sequence is based on the pollen record. A finer chronological 
sub-division and a better interpretation of the changes will only be possible once radiocarbon 
dates are available.

The sequence was divided into four zones on the basis of the macrofossil analyses. The first 
zone can be dated from the close of the Bronze Age to the beginning of the Late Iron Age, when 
the streambed had a lower water level and a low vegetation cover. The second zone can be cor
related with the late Iron Age. The vegetation cover grew during this period, and the expansion 
of Glyceria sp., Carex vesicaria and Typha sp. can be noted. The third macrofossil zone can be 
equated with the Roman Age. The water level rose and a process of paludification can be noted in 
the streambed. It seems likely that the section of the Roman road leading across the Szerdahelyi 
Stream was reinforced, resulting in the damming of the stream. Paludification is indicated by the 
spread of various sedge (Carex elata, C. paniculata) and moss species (Drepanocladus aduncus, 
Calliergonella cuspidata). The many allochthonous moss species reflect intensive erosion. The 
fourth macrofossil zone spans the time from the Migration period to the present. The growing 
amount of macro-charcoal reflects an increasing exploitation of the environment. There is a rise 
in species indicating a woodland environment and the amount of wood remains, reflecting the
expansion of alder.

References

Behre (1988) Behre, K. E.: The role of man in European vegetation history. In: Vegetation 
History. Ed. by B. Huntley and T. Webb III. Handbook of Vegetation Science 7. 
Dordrecht 1988, 633-672.

Király (1996) Király, G.: A Kőszegi-hegység edényes flórája [Vascular flora of Kőszeg Mts]. 
Tilia 3 (1996) 1-414.

Király (1997) Király, G.: A Kőszegi-hegység flóra- és vegetáció-változásai az elmúlt 150 évben 
[Changes in flora and vegetation of Kőszeg Mts in the last 150 years]. Tilia 5 
(1997) 322-353.

Pócs (1991) Pócs, I :  Növényföldrajz [Phytogeography]. In: Növényföldrajz, társulástan és 
ökológia. Ed. by T. Hortobágyi and T. Simon. Budapest 1991, 27-166.

Sümegi (1998) Sümegi, P.: Az utolsó 15000 év környezeti változásai és hatásuk az emberi 
kultúrákra Magyarországon [Environmental changes during the past 15,000 
years and their impact on human culture in Hungary]. In: A  régésztechnikusok 
kézikönyve. Ed. by G. Ilon. Szombathely 1998, 367-397.

Sümegi-Bodor (2000) Sümegi, P. -  Bodor, E.: Sedimentological, pollen and geoarcheological analysis 
of core sequence at Tököl. In: Szászhalombatta Archaeological Expedition. Ed. 
by I. Poroszlai and M. Vicze. Budapest 2000, 83-96.

Willis et al. (1998) Willis, K. J. -  Sümegi, P. -  Braun, M. -  Bennett, K. D. -  Tóth, A.: Prehistoric land 
degradation in Hungary: who, how and why? Antiquity 72 (1998) 101-113.

280



The Alpine foreland

Settlement patterns 
in the Velem-Szent Vid area

The settlement history of Velem-Szent Vid
Gábor lion

Bewitched and bedazzled by Velem-Szent Vid and Savaria, Hungarian archaeology failed to 
explore the hinterland of these regional centres (although it must in all fairness be noted that 
from the 1950s to the 1980s, the investigation of the region was virtually impossible since it fell 
into the border zone). Even though our knowledge of the archaeology of this micro-region -  the 
valleys of the Arany, the Szerdahelyi and the Perint streams, and the Gyöngyös Valley -  was en
riched with the occasional find even during these decades, a systematic survey of the Gyöngyös 
Valley north of Savaria/Szombathely was only begun in 1998; the surveys were concluded in 
2004.' The aim was to investigate the area around these two regional centres, namely the south
eastern piedmont area of the Kőszeg-Rohonc Mountains and the trade route (the Amber Road) 
which has existed since the Late Neolithic.1 2 The region itself has always been a centre of stone 
quarrying, copper and iron mining, and perhaps of graphite mining too -  deposits of these raw 
materials attracted human settlement throughout history. The earlier, long-known finds and the 
findings of the new field surveys were complemented by the excavations preceding major in
frastructural projects (road constructions, laying of telephone lines, construction of shopping 
centres and apartment houses).

The sites listed in the appendixes at the end of the study include only the ones on the west
ern and northern fringes of the administrative boundary of Szombathely (a wholly arbitrary and 
artificial line).

The palaeoenvironmental samples were extracted from the alder swamp at Velem in 2002 
and from the alluvium of the Arany Stream in 2003. A sample was also taken from the fill of the 
Roman aqueduct at Bucsu.

Before an overview of the micro-region’s archaeology, a brief summary of the research his
tory of the two central places and the main findings of earlier research seems in order.

1 Participating in these surveys were my students from the archaeological field technician training course of the De- 
partmet of History at the Berzsenyi Dániel Teacher Training College in Szombathely. Skriba, P. -  Szakái, I.: Terepbe
járások a Gyöngyös völgyében (1998-99). Előmunkálatok Vas megye régészeti topográfiájához [Field surveys in the 
Gyöngyös Valley, 1998-99. Preliminary work towards the archaeological topography of County Vas]. Manuscript. 
Szombathely 2000; Tárczy, T: Terepbejárás a Szerdahelyi-patak és a Gyöngyös-patak medencéjében [Field surveys 
in the valley of the Szerdahelyi and the Gyöngyös streams]. Manuscript. Szombathely 2004; Vámos, G.: Régészeti 
célú terepbejárások a Gyöngyös- és a Szerdahelyi-patak völgyében 2003-2004 [Archaeological field surveys in the 
valleys of the Gyöngyös and the Szerhadelyi streams 2003-2004], Manuscript. Pécs.

2 Károlyi (1992) 81.
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Velem-Szent Vid

Mt. Szent Vid, rising to a height of 550-578 m, lies on the southern edge of the Köszeg-Rohonc 
Mountains forming the eastern extension of the Alps; the mountain is made up of crystalline 
schist rocks. The mountain was named after an early Christian martyr, St. Vitus, to whom the 
small chapel built on the peak is dedicated.

In clear weather, there is an excellent view of the Gyöngyös and Arany valleys, as well as of 
Szombathely; on exceptionally good days, one can see Mt. Ság beside Celldömölk, Mt. Somló 
and even Mt. Badacsony by Lake Balaton.

The palaeoenvironmental sampling location lies in the alder swamp by the Cseke Stream, 
which flows under the mountain; the swamp itself is endangered by the holiday village known as 
Novákfalva at the upper of Velem towards Kőszegszerdahely.

The listed site at Velem-Szent Vid was discovered by Flóris Römer, the “founding father” of 
Hungarian archaeology in 1869, when he found the clay pipe of a Roman aqueduct. It is possible 
that these were the finds which he presented to the gymnasium maintained by the Benedictine 
monks of Kőszeg/ Roman finds and a variety of bronze artefacts continuously made their way 
into the collection of the Savaria Museum in Szombathely from 1876. The first excavation was 
conducted by Kelemen Kárpáti on one of the prehistoric terraces, but no spectacular finds were 
brought to light during this campaign.

The archaeological importance of the site was discovered accidentally. In 1896, Baron Kálmán 
Miske, a collector of antiquities living in Kőszeg, a town lying 8 km from the site, purchased a 
few bronze objects from a dairy woman from Velem. (Some of the villagers of Velem were appar
ently engaged in a brisk trade in archaeological relics which they had collected on the mountain 
since the collections o f the Graz and Vienna museums, for example, were enriched by various 
items from Velem purchased at this time.) The bronze artefacts purchased by Kálmán Miske were 
the relics of the Late Bronze Age Urnfield culture; the assemblage became known as Hoard I 
from Velem. As a result of this chance purchase and Miske’s publication of the finds in a detailed 
monograph and a series of articles written in German, the site acquired European fame.

The early archaeological exploration of the site continued until 1929 with a few interruptions. 
Together with his colleagues, Miske (a self-taught archaeologist) excavated a series of bronze 
hoards3 4 and a variety of finds from other periods. A gold hoard containing a diadem was found 
in 1929 on the mountainside near the chapel.5

The professional investigation of the site was begun in 1972, with the excavations conducted 
by Mária Károlyi,6 Gábor Bándi and Mária Fekete,7 the archaeologists of the Savaria Museum in 
Szombathely. The first phase of these investigations lasted until 1986. The second phase, between 
1988 and 1993, was the joint French-Hungarian research project with Erzsébet Marton, Miklós 
Szabó, Olivier Buchsenschutz and Jean-Paul Guillaumet, which focused on the Celtic period.8

3 Chernel (1877) 115.
4 Czajlik, Z.: Exploration geoarcheologique du Mont Szent Vid. ActaArchHung 45 (1993) 317-347; Ilon, G. -  Költő, L.: 

Középső bronzkori emlékek a velemi Szent Vidről. Egy tolnanémedi típusú (VII. Velemi) kincslelet [Middle Bronze 
Age artifacts from Szent Vid of Velem], KMMK 7 (2000) 69-95.

5 Mozsolics, A.: Der Goldfund von Velem-Szentvid. Prehistorica I. Basel 1950; Bandi, G.: Spätbronzezeitliche be
festigte Höhensiedlungen in Westungarn. In: Beiträge zum bronzezeitlichen Burgenbau in Mitteleuropa. Hrsg, von 
B. Chropovsky und J. Hermann. Berlin-Nitra 1982, 81-89.

6 Károlyi (1985) 411-417, Fig. 16; idem (2004) Figs 190-193.
7 Bándi, G. -  Fekete, M.: A Velem-szentvidi település késő bronzkori periódusai [Die spätbronzezeitlichen Perioden 

des Siedlungszentrums Velem-St. Veit], Savaria 7-8 (1979) 113-120.
8 Buchsenschutz, O. -  Cserményi, V. -  Guillaumet, J.-P. -  Szabó, M.: La Campagne franco-hongroise de fouilles des 

1988 á Velem-Szentvid. ActaArchHung 42 (1990) 45-54; Szabó, M. -  Guillaumet, J.-P. -  Cserményi, V: Fouilles 
franco-hongroises á Velem-Szentvid: recherches sur la fortification laténienne. ActaArchHung 46 (1994) 107-126.
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As a result of these investigations, the settlement history of the Szent Vid site is fairly well 
known. Following the earliest human occupation represented by a Linear Pottery and Lengyel 
settlement during the Neolithic,9 the site was occupied by a Late Copper Age Boleráz commu
nity;10 remains of occupation during the Early and Middle Bronze Age have also come to light.11 
The mountain’s full occupation can be dated to the Late Bronze Age Urnfield period, when the 
site became a regional industrial and administrative centre.12 The terrace system, calling for an 
enormous investment of human labour, was created at this time and was continuously renewed 
during later periods.13 A wide range of bronze artefacts was produced on an industrial scale using 
raw material procured from nearby copper mines (perhaps in the western part of the Kőszeg—Ro- 
honc Mountains, now lying in Austria).14 This bronze metalwork was traded both locally15 and 
in more distant regions of Western and Northern Europe.16 The gold hoard mentioned above sug
gests that the aristocracy probably lived on the plateau on the mountain top.

The houses of the Urnfield population were built around a timber framework and had wattle- 
and-daub walls and a saddle roof. Floors were plastered with clay and most houses contained a 
hearth. These houses had an oblong ground plan and measured 3-5 m by 6-8 m or 5 m by 17 m. 
One of the burnt houses uncovered in 1977 yielded a hoard of bronze jewellery.17 Flouses were 
arranged into streets and the settlement had an ingenious system of ditches for draining excess 
rainwater. The furnaces and kilns used by various craftsmen lay about 150 m from the houses 
(near the later Celtic rampart), no doubt to prevent accidental fires. One of these furnaces had 
been discovered by Miske.18 The prehistoric collection of the Savaria Museum contains many rel
ics of metallurgy from this area (moulds, crucibles, anvils, hammers, semi-finished and finished 
bronze products). In addition to tin bronzes,19 many of the bronze products made here contain 
a high percentage of antimony,20 an alloy type distributed over a larger region extending from 
south-western Slovakia to County Vas.21

The Celtic settlement damaged and destroyed many buildings of the Early Iron Age Hallstatt 
settlement,22 as well as the earlier burials from the Urnfield and the Hallstatt periods.23 These

9 Károlyi (2004) 21, 25.
10 Marton (1996)267.
11 Károlyi (2004) 151-152; Marton, E.: Agyagtárgyak a velemi Szent Vidről [Potteries and objects made of clay in 

Velem St. Vid]. Pápai Múzeumi Értesítő 6 (1996) 249-250.
12 Patek, E.: Die Urnenfelderkutur in Transdanubien. ArchHung 44. Budapest 1968, 25-26, 41-44; Kőszegi, F : 

A  Dunántúl története a későbronzkorban [The history of Transdanubia during the Late Bronze Age], BTM Műhely 
1. Budapest 1988, 28, 36, 48-49, 53.

13 Marton (1998) 58.
14 Károlyi (2004) 25, 28, 149, 153.
15 E.g. at Szombathely: Hon (2002b).
16 Miske (1907) 30-42.
17 Bándi, G Fekete, M.: Újabb bronzkincs Velem-Szentviden [Ein neues Bronzedepot in Velem-St. Veit.] Savaria 

11-12(1977-78) 101-133.
18 Károlyi (2004) 42; Czajlik, Z.: Les pierres plates perforées á usage artisanal de Velem-Szent Vid (Hongrie). Savaria 

Pars Archaeologica 24: 3 (1999) 319-322, Fig. 5.
19 Szabó, G.: Adatok a velemi késő bronzkori ónbronzok archaeometallurgiai vizsgálataihoz [Beiträge zu den archäo- 

metallurgischen Untersuchungen der spätbronzezeitlichen Zinnbronzen von Velem]. Savaria Pars Archaeologica 24: 
3 (1999) 329-357.

20 Bakos, M. -  Borszéki, J.: Chemical analysis of silver coins of King St. Stephen. In: Archaeometrical Research in 
Hungary I. Ed. by M. Járó and L. Költő. Budapest-Kaposvár-Veszprém 1989. 189-194; Költő, L. -  K. Varga, M. -  
Mac-lean, P.: Analysis of high antimony concentration find with various methods XRF analysis of antimony bronz
es. In: Archaeometry 98. Proceedings of the 31st Syposium. Budapest, April 26 -  May 3 1998. Vol. II. Ed. by E. Jerem 
and K. T. Biró. Archaeolingua Central European Series 1 -  BAR IntSeries 1043 (II). Oxford 2002, 405-408.

21 Károlyi (2004) 27-28.
22 Marton (1996) 271.
23 Idem (1998).
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disturbed burials were discovered during the investigation of the Celtic rampart.24 The settlement 
retained its importance during the Early Iron Age (even if its significance waned compared to the 
preceding period),25 and the mountain was fortified with earth and timber ramparts, cyclopean 
walls and clay bricks.26 A few Scythian finds27 reflect the intention of this eastern population to 
conquer or at least control this region.

The Celts built a central oppidum on the mountain, whose prominence is reflected by the coins 
minted in Velem28 and a coin hoard. The two earlier terraces under the “citadel” were united.29 
A huge earth and timber rampart and a ditch were constructed for the protection of the citadel and 
the terrace system in the northeast towards the main massif of the Kőszeg Mountains. The ram
part had a timber framework of logs, which was packed with earth, and an outer facing of stones; 
the ditch in front of the rampart was designed to slow down a potential assault. Ramparts with a 
similar structure but without a stone facing have been uncovered at Gór30 and Ostffyasz-szonyfa31 
in County Vas. The high number of glass items among the finds excavated by Miske32 suggests 
that there were glass workshops in the oppidum.33 Late Celtic pottery fragments and the handle of 
a bronze ladle used during sacrificial ceremonies were found by the piedmont in the western part 
of the village in the 1970s.34

The Roman wellheads found in the valleys35 are an indication of the area’s role in the life of 
Colonia Claudia Savaria, a town founded around the mid-lst century, which eventually became 
the capital of Pannónia Prima. The presence of the Huns in the region is reflected by the male and 
female burials containing skeletons with artificially deformed skulls36 uncovered on the moun
tain and the grave goods from these burials.37

One point along the eastern border of the Frankish Empire was marked by the 9th century 
Carolingian church dedicated to St. Vid uncovered in the area in front of the modern chapel in 
the early 1980s. The church is mentioned in contemporary charters. The burials of the warriors 
guarding the border have also been found.38 The 10th-llth century earthen fort on the plateau39 
was eventually succeeded by a stone castle built by the Kőszegi family. The earliest occurrence 
of the present-day place name can be documented in 1271 (de Monte Sancti Witi), although the 
castle itself is mentioned a year earlier, when it passed into the possession of Ottokar, King of 
Bohemia. The castle fortified with round bastions along the plateau’s edge was demolished in

24 Zoffmann, Zs. K.: A Velem Szent Vid-i Hallstatt-La Téne omladékrétegben talált antropológiai szórványleletek [An
tropologische Streufunde in der Hallstatt-La Téne-zeitlichen Trümmerschicht von Velem-Szentvid], Savaria Pars 
Archaeologica 23: 3 (1998) 79-81.

25 For the symbol of rank and power, cp. Miske (1907) Pl. Lili. 1.
26 Károlyi (1985) 411-417, Fig. 16; Fekete (1986) 60-63; idem (2004) 41.
27 Miske (1907) Pl. XXXVII. 17, Pl. LIII. 73, PI. LV. 18.
28 Torbágyi (2002).
29 Fekete (2004) 41.
30 Ilon, G.: Celtic period fortifications and an experiment to reconstruct the rampart -  Gór (Vas county). In: Archaeo- 

metrical Research in Hungary II. Ed. by L. Költő and L. Bartosiewicz. Budapest-Kaposvár-Veszprém 1998, 227- 
243.

31 Károlyi (1985).
32 Miske (1907) Pl. XLIII.
33 Károlyi (2004) 163.
34 Ibidem 164, Fig. 180.1.
35 E.g. the Bozsok Stream and the stream at Velem-Lőtér. Károlyi (2004) 164.
36 Miske, K.: Funde aus Velem-St. Veit. MAGW XXXIII (1904) 33-35, 34, Abb. 14; Török, A.: Bericht über die machro- 

cephalen Schädel aus Velem. MAGW XXXIII (1904) 35-48; Tóth-Kiss (2002).
37 Miske (1907) Pl. LXX. 25.
38 Ibidem Pl. XLVIII. 16.
39 Fekete (1986) 59.
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1291, following the peace treaty concluded by King Andrew III and Albert I, Prince of Austria 
and Styria.40

Savaria (Szombathely, Stein am Anger)

Savaria/Szombathely is one of Hungary’s oldest settlements which enjoyed urban privileges. The 
town was founded by the Emperor Claudius in the mid-lst century AD. Savaria is the single 
Hungarian town, whose foundation was a conscious act. The town lay beside the Amber Road. 
The fact that the new town was granted the rank of colonia, the highest urban legal status in the 
Roman Empire immediately after its foundation suggests that it was intended to be the civilian 
centre of Pannónia. It was a civilian settlement from the very beginning, and aside from a brief 
period in the mid-4th century AD, no troops were stationed in the town. It was named Colonia 
Claudia Savariensum [Claudian colony of the Savarians] when founded, and the overwhelming 
part of its population was made up of Roman citizens.

In 106, the Emperor Trajan divided the province into two parts and Savaria became the seat of 
the provincial assembly of Upper Pannónia (Pannónia Superior), and the centre of the emperor’s 
cult. The altar of the imperial cult in the sacred precinct was erected in the area west of the Perint 
Stream. Savaria was the seat of the sacerdos, the province’s high priest, and many temples were 
built to honour the gods: these included the temple of Jupiter, Juno and Minerva, the Capitoline 
Triad, the temple dedicated to Mercury, the one dedicated to Isis, and probably a temple to the 
deified Emperor Claudius.

Following Diocletian’s administrative reform, Savaria became the seat of the civilian admin
istration of Pannónia Prima: the proconsul moved his residence to the town and the provincial 
treasury was also relocated here. The proconsul’s palace was built at this time. Savaria was occa
sionally visited by the emperors: we know that Constantine the Great, Constans and Valentinian 
had passed through Savaria. Their visit is reflected in the decrees issued in the town. The impe
rial visits called for the construction of a palace appropriate for the occasion, which was achieved 
by rebuilding and enlarging the proconsul’s palace in the 330s.

Troops were stationed in Savaria under Constantine’s reign: the written sources mention the 
lanciarii Saharienses, troops equipped with spears from Savaria, one of the emperor’s palatine 
legions.

The town was an important early Christian centre since the highest number of early Christian 
grave inscriptions is known from this town. Two saints of early Christianity, St. Quirinus and 
St. Martin, spent time in Savaria during the Roman Age: St. Quirinus died in Savaria during the 
persecution of the Christians under Diocletian, while St. Martin was born is Savaria (his father 
served as an officer of the elite lanciarii troops).

Savaria’s Roman history comes to a symbolic end with the earthquake of 456. Life in the 
town did not cease after the catastrophe, and Savaria is the single Roman town in Transdanubia, 
where the survival of the urban population seems likely.

Charlemagne visited the town during his campaign against the Avars, probably because of 
St. Martin.

Several medieval villages and a town lay on the territory of the modern city of Szombathely; 
the medieval town retained its function as a county seat until recently.

40 Fekete (1996); Kiss (2000) 261-263.
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Fig. i. Neolithic and Copper Age sites in the Velem-Szent Vid area
(1-39. sites, cp. Appendix 1, ®  palaeoenvironmental sampling locationj
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The archaeology of the Velem-Szent Vid micro-region

As a result of the field surveys and investigations in the valleys of the Gyöngyös, Perint and 
Arany streams, a total of ninety-nine topographically identifiable sites are known in the triangle 
formed by Kőszeg, Velem-Szent Vid and Savaria/Szombathely, a roughly 200 km2 large area, 
meaning that there is a site for every 2 km2 on the average. A closer look at the finds themselves, 
however, reveals that some of these are stray finds. The large-scale excavations conducted over 
extensive surfaces have shown that the layers under the plough zone often yield considerably 
more information than what can be assumed on the basis of the few pottery sherds lying scattered 
on the surface. The finds from the ninety-nine sites in question provide evidence for human pres
ence and/or occupation on 230 occasions, from prehistory to the late Middle Ages/post-medieval 
period.41

The Palaeolithic and the Mesolithic

Upper Palaeolithic or Mesolithic finds were found at Gencsapáti-Kápolnahalom in 1941,42 which 
have since been lost. There is information on twelve other prehistoric sites which cannot be iden
tified (these have also been omitted from the site statistics).

The Neolithic and the Copper Age
(Appendix 1; Fig. 1)

According to our present knowledge, the earliest Neolithic communities in the county are repre
sented by the Transdanubian Linear Pottery, and Velem-Szent Vid is no exception. The arrival 
and settlement of this population can be dated to the mid-6th millennium BC.43 A total of thirty 
Neolithic sites are known from the surveyed area, thirteen of which yielded finds of the Trans
danubian Linear Pottery culture.

Early Neolithic communities preferred light, alluvial soils on elevations beside water and 
avoided the worn Pleistocene surfaces and the sandy, pebbly fans.44

The location of the Transdanubian Linear Pottery sites shows that they lie at quite some dis
tance from the modern course of the Gyöngyös Stream: Kőszegfalva is located 700 m, Lukács
háza is 900 m and Gyöngyösfalu is 800 m away from the watercourse. This is quite understand
able: a glance at the contour map of the area shows that in ancient times, the stream flowed about 
500-600 m east of the Lukácsháza and Gyöngyösfalu sites. If  the terrain was suitable (i.e. the 
watercourse had high banks), the settlement was located closer to the watercourse as at Sé, where 
the Neolithic village lay 250 m away from the Arany Stream.

The main consideration in the choice of settlement location was that the one-time floodplain 
of these streams because the thick sediments covering them were well suited to arable farming,

41 This number does not include the Roman roads, whose use continued into the Middle Ages, and the Roman aqueducts 
supplying Savaria; the medieval finds and the remains of a church identified on the territory of a modern settlement 
were regarded as instances of the same occupation, as for example at Dozmat, Kőszeg, Kőszegdoroszló. Stray coin 
finds and coin hoards were also regarded as a record of human presence.

42 Károlyi (2004) 9.
43 Károlyi, M.: Az újkőkor kutatásának tíz esztendeje Vas megyében (1973-1983). Vasi Szemle 38: 3 (1984) 433; Stad

ler, P.: Ein Beitrag zur Absolutchronologie des Neolithikums in Österreich aufgrund der 14C-Daten. ln: Lenneis, E. -  
Neugebauer-Maresch, Chr. -  Ruttkay, E.: Jungsteinzeit im Osten Österreichs. St. Pölten-Wien 1995, 210-224, Abb. 
2-3; Ilon (2004) 25.

44 Makkay (2003) 40-41.
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Fig. 2. Bronze Age sites in the Velem-Szent Vid area
(1-34. sites, cp. Appendix 2, ® palaeoenvironmental sampling location)
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even though the floodplain itself was not ideal for settlement owing to the seasonally high water 
table and the area’s potential paludification. This is why settlements were located slightly farther 
away, on higher-lying hillsides. The stray finds from floodplain areas can be interpreted as tran
sient settlements (the periods, when the stream’s water level rose owing the meltwater flowing 
down from the Alps, were more or less known), or as the reflection of agricultural activity on the 
floodplain, or perhaps as indicating paths across the area.

The excavations at Sé-Malomoldal yielded finds of both the early and the later Transdanu- 
bian Linear Pottery.45 In contrast, only pottery representing the earlier Keszthely, Notenkopf and 
later Zseliz periods was found at the Kőszegfalva, Lukácsháza and Gyöngyösfalu sites, suggest
ing that these settlements were occupied over long centuries, with their population returning 
from time to time to their earlier village.

The settlement network of this population was made up of extensive villages on hillsides near 
water. The settlements at Sé and Dozmat46 (the latter actually lying on a terrace of the Arany 
Stream by Torony), the sites along the western bank of the Gyöngyös Stream and on the slopes 
of Mt. Csömötei fit into this pattern (Gyöngyösfalu-Hegyalja-dülő, Lukácsháza-Csömötei-hegy/ 
Kisrókás). The Linear Pottery site in the Ruins Garden in Szombathely had also lain near wa
ter.47

The communities settling in this area arrived in the wake of the rapid Transdanubian Linear 
Pottery expansion,48 which spread towards Western Europe along this route and transmitted Neo
lithic innovations to the indigenous groups in the newly colonised regions.

The extremely worn pottery sherds collected during the field surveys in the Gyöngyös Valley 
do not allow the identification of Late Neolithic Lengyel I—II sites. Excavations in the micro
region, however, indicate that the area was settled during this period too, as shown by the finds 
from Szombathely and Sé,49 and from Gór-Kápolnadomb, lying a little farther.50 Finds of the 
Moravian Painted Pottery culture, the Sopot and the Hvar cultures have been brought to light at 
Sé.51 The well-known figurines date from this period.52

Finds representing the entire Lengyel sequence were found in the surveyed area.
A total of twenty-nine Copper Age sites were registered during the field surveys. The larg

est settlements were excavated at Sé,53 on the site of the Metro Shopping Centre and the nearby 
Minerva Apartment House in Szombathely.54

The large, megaron-like house of the Lengyel III period uncovered at Szombathely-Arany
patak Apartment House must certainly be mentioned, together with the houses excavated on 
the territory of the Metro Shopping Centre and its broader area. The figurine fragment from 
the Plachner gravel pit, assigned to the end of the Lengyel sequence, is another unique find of 
this culture.55 The two most important sites of the Balaton-Lasinja culture were investigated at 
Sé-Malomoldal and Szombathely-Reiszig Woods. The Baden culture is represented by six sites, 
with settlements at Lukácsháza-Mt. Csömötei-Kisrókás, Gencsapáti-Kápolnadomb56 and on the

45 Károlyi (2004) 61-71.
46 Ibidem  55.
47 Ibidem  56, and Fig. 47.
48 M akkay (2003) 40-41; Bánffy, E.: The 6th millennium BC boundary in Western Transdanubia and its role in the 

Central European Neolithic transition. VAH XV. Budapest 2004, 355-391.
49 Károlyi (1992) 73-74; idem (2004) 64-65, 71 and Figs 75-76, 83, 101-107.
50 The author’s unpublished excavation at Kápolnadomb. The site and its finds will be published by Zsuzsanna Tóth.
51 Károlyi (2004) 77, Fig. 116.
52 Ibidem 63-65, Figs 84-88, 108-112, 115, 117.
53 Ibidem 72, Fig. 78.
54 lion (2004) 27-41; lion et at. (2004).
55 Károlyi (1992) 43, and PI. 36.
56 Idem (2004) 73, and Fig. 93.
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Fig. 3. Early Iron Age and Scythian sites in the Velem-Szent Vid area
(1-18. sites, cp. Appendix 3, ® palaeoenvironmental sampling location)
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outskirts of Szombathely.57 The most extensive settlement, which survived into the Kostolac 
phase, was excavated at Szombathely-Reiszig Woods.

The Bronze Age
(Appendix 2; Fig. 2)

The cultural attribution of five Bronze Age sites could not be determined from the finds. The 
Early Bronze Age (2700/2500-1900/1800 BC) is represented by seven sites in the micro-region. 
The sites at Lukácsháza-Kondics-rét, Kőszegdoroszló-Delece and Sé were indicated by stray 
finds, while the ones at Gencsapáti-Besenyő-sziget, Bucsu-Szabad-erdő and Torony-Másfeles- 
földek have also been excavated. In addition to the pits of the Vuéedol, the Makó-Kosihy-Caka 
and the Somogyvár-Vinkovci cultures, the more intensive settlement features include the stone 
workshop for manufacturing axes of the Makó culture uncovered at Torony-Másfeles-földek (a 
site which also yielded Vucedol pottery), and the houses excavated at Bucsu-Szabad-erdő, whose 
finds suggest that a Bell Beaker group may have settled in the area. The remains of a Bell Beaker 
settlement have been brought to light at the Szombathely-Zanat II-Bogáca Stream site on the 
south-eastern fringes of the surveyed area.58

The finds of the Middle Bronze Age could not be distinguished among the finds collected 
during the field surveys and no sites from this period have yet been excavated. Stray finds of the 
Gáta-Wieselburg culture, which survived into this period, are known from Velem-Szent Vid,59 
and the unpublished material from the Ruins Garden in Szombathely too includes pottery wares 
of this culture.60 Even though Litzenkeramik has been found at Szombathely-Kámon,61 there is 
no evidence for its presence in the surveyed area, similarly to the early and classical Tumulus 
phase, which could barely be documented.62

The most intensive prehistoric occupation could be noted in the Late Bronze Age (1400/1300- 
900/800 BC), during the Tumulus/Urnfield transition and the Urnfield period proper. A total of 
fourteen sites are known, as well a ritual centre (Bucsu) and two hoards (Kőszeg, Gencsapáti). 
The surveys provided an insight into the smaller villages under the centre at Velem-Szent Vid, 
i.e. the rural settlements associated with the citadel.

One of these is the disturbed settlement lying north of an area called Pose at Gyöngyösfalu, 
whose finds were assigned to the Tumulus culture.63 Another extensive settlement site was locat
ed at Lukácsháza-Pap-földek, extending over an area measuring roughly 700 m by 250-300 m 
on the floodplain of the Gyöngyös Stream. A Late Bronze Age settlement was also identified 
at Kőszegdoroszló-Delece. Settlement sections have been uncovered at Szombathely-Kőszeri 
and Szombathely-Reiszig Woods. Burials of the Urnfield period have been brought to light at

57 Banner, J :  Die Péceler Kultur. ArchHung 35. Budapest 1956, Pis II—IV; Károlyi (1992) 41-44; idem (2004) 73, and 
Fig. 94; lion (2004) 16, 41-44.

58 Ibidem 46.
59 Károlyi, M.: Adatok a Nyugat-Dunántúl kora- és középső bronzkori történetéhez [Beiträge zur Geschichte der Früh- 

und Mittelbronzezeit von Westtransdanubien]. Savaria 5-6 (1975) 186.
60 Károlyi (2004) 147, and Figs 135-136; Ilon (2004) 47.
61 Károlyi (2004) 149-151, and Figs 141-142; Ilon (2004) 48-49.
62 Eg. at Szt. Vid: K árolyi (2004) 151 (Szombathely-Kámon-Távhő and Alsómező-dűlő).
63 Károlyi, M.: Későbronzkori településnyomok Hegyfalu határában. A halomsíros kultúra újabb leletei Vas megyében 

[Spätbronzezeitliche Siedlungsspuren in der Nähe von Hegyfalu. Neue Funde der Hügelgräberkultur]. Savaria 13-14 
(1979-80) 143.
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Fig. 4. Celtic sites in the Velem-Szent Vid area
(1-28. sites, cp. Appendix 4, ® palaeoenvironmental sampling location)
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Bucsu-Szabad-erdő. The two hoards64 and a few other sites found to the south of the surveyed 
micro-region65 complement this picture.

The Bozsok-Kalapos-kő site apparently functioned as a Late Bronze Age-Early Iron Age 
ceremonial and ritual centre,66 indicated by a stray find of a bronze statuette67 and the control 
excavation of the site.

The immense amounts of wood used in the bronze industry producing the artefacts for sup
plying a larger territory undoubtedly had a profound impact on the environment. Timber for 
construction and fuel could only be acquired by felling woods and forest clearance was the only 
means of increasing arable land for supporting a growing population.

The Iron Age
(Appendix 3; Fig. 3)

The finds of the Early Iron Age Hallstatt culture are known from seventeen sites (discounting Ve
lem). The number of these smaller sites too reflects the importance of the centre at Velem during 
this period. The scale and intensity of crop cultivation changed little compared to the preceding 
period, and the construction of the fortifications at Velem-Szent Vid too resulted in the clearance 
of many hectares of woodland.

Aside from the finds brought to light at Velem, there is little evidence for the Scythians in 
the archaeological record from the surveyed area. The pintadera,68 the arrow-head and the typi
cal jewellery69 found on the outskirts of Sé in the Arany Valley, well visible from Mt. Szent Vid, 
reflect the intention of controlling the regional centre and the Amber Road. A mixed culture can 
perhaps be assumed in the area during this period.

The Celts
(Appendix 4; Fig. 4)

Arriving from the north and the north-east, the Celts probably occupied the strategically impor
tant Szent Vid mountain in the later 5th century BC or at its end by the latest; this date is con
firmed by the finds dating from the early, LT A2 period found at the Sé-Doberdó settlement.70 
This population wielded iron weapons; they were excellent farmers and practiced a wide range 
of crafts. Little was known about the smaller rural settlements servicing the regional centre, the 
oppidum at Velem-Szent Vid, not least because there has been little in the way of their research, 
in spite of the continuous grumbles about this deficiency by scholars of Celtic archaeology. Some 
of the gaps in this field of research can now be filled.

A total of twenty-eight Celtic sites are known from the surveyed area (aside from Velem). 
These can be identified with the settlements supplying the oppidum with various products, whose 
occupants also defended the area and the roads against possible enemy attacks. The male burial 
containing a spear and a sword in the biritual cemetery at Gencsapáti-Besenyő-sziget and the cre
mation graves with swords in the burial ground uncovered at Bucsu confirm this reconstruction.

64 Szombathely-Óperint Street and Jáki Road: lion (2002b).
65 Idem  (2004) 65.
66 Idem  (2002c); Fekete (2004) 42.
67 Miske (1908) 266.
68 Hon (1999).
69 G ál-M olnár (2004) Pl. 48. 2-5.
70 Ilon et al. (2001); G ól-M olnár (2004).
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Fig. 5. Roman Age sites in the Velem-Szent Vid area
(1-33. sites, cp. Appendix 5, ®palaeoenvironmental sampling location)
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Both cemeteries were used during the 3rd century BC, the latter perhaps being slightly younger. 
The villagers probably sought refuge in the oppidum in times of danger, similarly to the rural 
population of the Urnfield and Hallstatt periods.

Another major settlement lay on the eastern fringes of an area called Delece at Kőszegdoroszló. 
The settlement remains at this site lay on the Pleistocene pebble mounds rising above the flood- 
plain and on the edge of the high bluff by the Csömöte Mountains, some 100-150 m from the 
Szerdahelyi Stream, on a slope overlooking the watercourse. Celtic pottery was also found on the 
smaller elevations flanking the stream’s southern bank at Kisrét-dülő, opposite Delece. It would 
appear that the settlement extended along both banks of the stream over a roughly 300 m by 400 m 
large area; the two parts had perhaps been connected by a bridge.

The northernmost Celtic settlement in the surveyed area lies at Kőszegfalva; villages from 
this period were also identified on the southern outskirts of Szombathely.71 A Velem type coin 
was found at Olad.72 Settlement remains have also been reported from the south-eastern fringes 
of the surveyed area.73 The best known Celtic find from County Vas is the sword from Csehi- 
mindszent-Potypuszta,74 a site lying beyond the surveyed area.

It is clear from the above that the Celts created a dense network of settlements in the micro
region. The mass production75 and use of iron implements no doubt caused major changes in the 
environment. The timber needed for the construction of the defenceworks (bastions, ramparts) of 
the Velem oppidum called for the felling of many hectares of woodland.

The Roman Age
(Appendix 5; Fig. 5)

A total of thirty-one sites could be dated to this period, discounting Velem, the Roman roads 
(Fig. 5, Site 33) and the aqueducts supplying Savaria with water (Fig. 5, Site 32). The settlements 
include both villa farms (Kőszegdoroszló, Kőszegfalva, Perenye, Torony, Sé and Szombathely) 
and rural settlements along the side-roads. No settlements have been found directly beside the 
Amber Road because after leaving Savaria, the road wound through the plateau west of the 
Gyöngyös Stream.

The hoard of gold coins deposited around 64 AD at Szombathely-Prenor is an important indi
cation of the early Roman occupation of the region. Although stray finds, the stone carvings from 
Torony-Ondódi kút and the medieval church of Dozmat are outstanding relics from this period.

The gravel needed for surfacing the Amber Road and its side-roads, the stone and timber 
used for the construction of villas, and the buildings of Savaria itself (first of timber and, later, of 
stone) called for extensive quarrying and felling, which took their toll on the environment. The 
highly developed agriculture of the Roman Age too caused irreversible changes.

71 Kőszeri-dűlő, field by the Reiszig Woods: lion (2004) 77-85.
72 Torbágyi (2002) 153, and Fig. 2.
73 Szombathely-Zanat I, east of the Bogárzó Stream: Gál, K.: Kelta ház Zanaton [A Celtic house from Zanat]. Ősrégészeti 

Levelek 4 (2002) 88-91; Szombathely-Zanat II, west of the Bogácai Stream: lion (2004) 80.
74 Szabó, M. -  Petres, É.: Decorated weapons of the La Téne Iron Age in the Carpathian Basin. IPH V. Budapest 1992, 

96, PI. 54.
75 Iron smelting: Szombathely-field by the Reiszig Woods: lion (2004) 81, and Fig. 61.
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The Migration period
(Appendix 6; Fig. 6)

Much of our knowledge about the Migration period in this region is based on old, mostly inac
curate data and a few stray finds. These include the artificially deformed skulls and burials from 
Gencsapáti, Lukácsháza and Velem dating from the Hun period (5th century),76 and a Germanic 
plate fibula.77 The golden buckle from Bozsok, found in 1874, is also noteworthy.78

Major Avar period sites include Lukácsháza-Hegyalja-dűlő, a cemetery of the ZsebeMCassa 
type, which contained some one hundred burials, and a settlement from the same period at Sé- 
Kertekalja. The stray Avar pottery collected at Lukácsháza-Pap-földek, Lukácsháza-Kondics- 
rét and Kőszegfalva is an indication of the Avars’ presence in these areas.

The 9th century Carolingian (or perhaps even Slavic) control over the area is reflected by the 
stray finds from Mt. Szent Vid,79 the church on the mountain and the large winged lance found 
on the outskirts of Kőszegszerdahely. The prominence of the Ostmark, the Empire’s eastern 
marches, is reflected by the round castle at Szombathely (part of the stronghold in the comitatus’ 
seat from 828) and the cemetery around St. Martin’s Church.80

The Árpádian Age and the late Middle Ages
(Appendix 7; Fig. 7)

A total of forty-five sites yielded Árpádian Age and late medieval finds (11th—16th centuries), 
surpassing by far the settlement density of earlier periods (Roma Age: thirty-one sites; Neolithic: 
thirty sites; Copper Age: twenty-nine sites; Late Bronze Age: seventeen site; Celts: twenty-eight 
sites). The high number of sites is hardly surprising, given the population growth during this 
period, the successive waves of smaller migrations and the later settlement concentrations. Char
ters and other documents mention several villages, whose identification remains a task for future 
research (e.g. Pogányok on the outskirts of present-day Kőszeg, and Ludad and Apáti, two settle
ments appearing on maps from the reign of Emperor Joseph II). One major advance in this field 
of research was the identification and investigation of a village at Gencsapáti-Besenyő-sziget, 
which can be associated with the Pechenegs.

The medieval villages of Kis-Csömöte and Nagy-Csömöte, shown on the map of the First 
Ordnance Survey, were archaeologically identified on the territory of Lukácsháza.81

The settlements of Pose, Ludad, Seregélyháza, Besenyő, Apáti and Genes, which were in
dependent villages during the Middle Ages, lie on the territory of present-day Gyöngyösfalu.82 
These villages lay along a Roman side-road still used in the Middle Ages, which ran parallel to 
the Amber Road; the archaeological remains of these villages are barely known.

Human farming and construction activity continued to shape the landscape during the centu
ries of the Middle Ages too. The erection of timber residential and economic buildings (Gencs- 
apáti-Besenyő-sziget, Szombathely-Prenor83), castles (Velem-Szent Vid) and urban roads

76 Tóth-Kiss (2002).
77 Kiss et al. (1998) 77.
78 Ibidem 76 (the site is not marked on the map because its exact location is not known).
79 Ibidem 96.
80 Ibidem 91-93.
81 Coll. III. Sectio VI.
82 Coll. III. Sectio VII.
83 Pap (2004).
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(1—44. sites, cp. Appendix 7, ® palaeoenvironmental sampling location)
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(Kőszeg84) again involved felling large tracts of woodland. The stone castles (Kőszeg-Óház, 
Kőszeg-Alsóvár, Velem-Szent Vid85), churches (Dozmat, Kőszegdoroszló, Kőszeg, Velem-Szent 
Vid) and houses meant intensive quarrying activity.

Discussion

The findings of the surveyed area -  99 sites, with 230 separate instances of human occupation -  
clearly show that the occupation index of Mt. Szent Vid, the central site of the surveyed area, is 
by far the highest (10). It was the continuously occupied location in the micro-region from the 
Neolithic to the Árpádian Age. The reasons for this continuous occupation are manifold: (a) a 
well-defendable location, offering the option of seclusion, (b) its location enabled a control over 
the smaller satellite settlements supplying it, (c) it offered an excellent command of the Gyöngyös 
and Arany valleys i.e. of a larger area, and (d) it provided effective control over the section of the 
Amber Road passing through the Gyöngyös Valley. Its key position and prominent role in the set
tlement network from the Late Bronze Age to the Roman period is unquestionable. Even though 
it retained some of its importance during the Árpádian Age, its role gradually waned, parallel to 
the rise of Kőszeg and Szombathely. In the Roman period, the Colonia Claudia Savaria founded 
by the Roman conquerors eclipsed the Celtic oppidum and took over its function. From the last 
decades of the Árpádian Age, the micro-region and the road were controlled from the citadel and 
lower castle (Óház) at Kőszeg.

The sites at Kőszegfalva-Kőszegfalvi rétek I (occupation index: 7 different periods), Gencs- 
apáti-Kápolnadomb (occupation index: 5-6 different periods) on the eastern bank of the Gyöngyös 
Stream, and Gencsapáti-Besenyő-sziget (occupation index: 6 different periods), with its natural 
protection by various watercourses, too played an important role in the valley, even though they 
were sited on lower elevations. Sé-Malomoldal and Sé-Doberdó (occupation index: 8 differ
ent periods) were the most popular choices for human settlement in the Arany Valley. The most 
oft-chosen place for settlement in the area between the Gyöngyös and the Arany streams was 
Szombathely-Reiszig Woods (occupation index: 7 different periods). These locations retained 
their attraction over the millennia, meaning that the greatest human impact on the environment 
can be noted in these areas.

A glance at the maps showing the distribution of the sites from various periods reveals that 
the area between the watercourses was covered with extensive woodland. Most of this woodland 
was destroyed during the millennia of human occupation since prehistory.

84 Bakay (1990) 45.
85 Chernel (1877); Holl( 1982); Bakay (2001); Benkhard, L. B.: A kőszegi védmürendszer [The defenceworks of Kőszeg], 

In: Kőszeg 2000. Egy szabad királyi város jubileumára. Ed. by I. Bariska and I. Söptei. Kőszeg 2000, 35-58; idem: 
Kőszeg város déli védművei [The southern defenceworks of Kőszeg], In: Egy emberöltő Kőszeg szabad királyi város 
levéltárában. Tanulmányok Bariska István 60. születésnapjára. Ed. by L. Mayer and Gy. Tilcsik. Szombathely 2003, 
155-176; Fekete (1996); Kiss (2000).
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1. Bucsu-Rétmelléki-dűlő: Lengyel settlement (2003, author’s excavation; lion (2004) 26)
2. Bucsu-Hosszú-dűlő: Copper Age burial (2003, author’s excavation; unpublished)
3. Dozmat-Csompatka-dűlő: Neolithic and Copper Age settlement (Károlyi (2004) Fig. 39; Ilon-Rasztovics 

(2000) 153)
4. Torony-Nagyrét: Neolithic and Copper Age settlement (Ilon-Rasztovics (2000) 158)
5. Dozmat-Nyárási-dűlő: Copper Age settlement (Ilon-Rasztovics (2000) 154)
6. Torony-3/A Kossuth St.: Neolithic settlement (Ilon-Rasztovics (2000) 158)
7. Torony-Hosszú-dülő and Másfeles földek: TLP and late Lengyel settlement (Károlyi (2004) 55, Figs 38, 

41-46, 91)
8. Torony-Hammat: Neolithic and Copper Age settlement (Ilon-Rasztovics (2000) 158)
9. Torony-northern bank of the Malom Stream: Neolithic and Copper Age settlement (Ilon-Rasztovics 

(2000) 158)
10. Torony-northern bank of the Malom Stream II: Neolithic settlement (Ilon-Rasztovics (2000) 158)
11. Sé-Malomoldal: TLP, Lengyel and Balaton-Lasinja settlement (Károlyi (1992) 48-58, 73; Károlyi (2004) 

59, 65-66, 72, Figs 61-62, 65-76, 77, 80-88, 101-113, 117-119)
12. Sé-Doberdó: Lengyel settlement (Oross (2002) 283-324)
13. Kőszegfalva-Kőszegfalvi rétek I/field by the road to Szombathely: TLP, Lengyel III, Balaton-Lasinja set

tlement (1998, field survey; lion (2000) 25-29)
14. Kőszegfalva-by the road to Csőt: Neolithic settlement (1998-1999, field survey)
15. Lukácsháza-Patakaljai-dűlő: Neolithic settlement (1985, 1998, field survey)
16. Lukácsháza-Keleti kertalja-dűlő: Copper Age settlement (1998, field survey)
17. Lukácsháza-Egres-rét: Neolithic and Copper Age settlement (2002, field survey)
18. Lukácsháza-Mt. Csömöte, Stone Cross: Neolithic settlement (2002, field survey)
19. Lukácsháza-Mt. Csömöte/Kisrókás-dűlő: TLP, Pécel-Baden settlement (1998-1999, 2002, 2004, field 

survey; author’s excavation in 2004, unpublished)
20. Lukácsháza-Pap-földek: TLP, Lengyel III and Balaton-Lasinja settlement (2002—2003, field survey)
21. Kőszegdoroszló- area between the co-operative stalls and the transformer station (1975, field survey)
22. Kőszegdoroszló-Tráta II: Early and/or Middle Copper Age settlement (2002, field survey)
23. Kőszegszerdahely-Belső-Vidráb: Copper Age settlement (2002, field survey)
24. Gyögyösfalu-Hegyalja-dűlő: TLP and Copper Age settlement (2002-2003, field survey)
25. Perenye-Zsellérföld: Neolithic settlement (1971, 2004, field survey)
26. Gencsapáti-Urasági táblák I: Copper Age settlement (1998, field survey)
27. Gencsapáti-Kápolnadomb: TLP, Lengyel and Pécel-Baden settlement (1971, 1983, 1985, 1999, field sur

vey; Károlyi (2004) 73, Fig. 93)
28. Szombathely-Arany-patak Apartment House: Early Copper Age settlement (2005, author’s excavation; 

unpublished)
29. Szombathely-by the Ernuszt Crypt: TLP settlement (2003, Csilla Farkas’ rescue excavation; lion (2004) 

25)
30. Szombathely-Boating lake: TLP and Lengyel settlement (stray finds); Károlyi (2004) 56; Ilon (2004) 26)
31. Szombathely-Oladi plateau: TLP and Lengyel settlement (2001, field survey; lion (2004) 25)
32. Szombathely-Olad, field by the Reiszig Woods: TLP, Lengyel, Balaton-Lasinja, Pécel-Baden and Kos- 

tolac settlement, Balaton-Lasinja burials (lion (2004) 25-26, 39-44)
33. Szombathely-Olad, gravel mine: Lengyel II settlement (Károlyi (1992) 42, 73; Károlyi (2004) 56)
34. Szombathely-Újperint, gravel mine: TLP, Lengyel III, Balaton-Lasinja I and Pécel-Baden settlement 

(Károlyi (1992) 36-40, 75; Károlyi (2004) 65, 73, Figs 49, 94, 123-124)
35. Szombathely-Kőszeri-dűlő: Pécel-Baden settlement (Ilon (2004) 42)
36. Szombathely-Kámon-2 Szegfű St.: Pécel-Baden settlement (Károlyi (2004) 73, Fig. 94)
37. Szombathely-Metro shopping centre and Minerva Apartment House: Early and Middle Copper Age sett

lement and burial (Marton (2002) 325-336); Ilon (2004) 27-38; Ilon et al. (2004) 231-254)

Appendix 1. Neolithic and Copper Age sites (Fig. I)*6

86 The date of discovery and/or the source of information for a particular site is given in parentheses.
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38. Szombathely-Kozmán kívüli dűlő: TLP-Notenkopf settlement (2005, author’s excavation)
39. Gencsapáti-Hunyadi St.: Neolithic settlement (1983, field survey)

Appendix 2. Bronze Age sites (Fig. 2)

1. Bozsok-Kalapos-kő: Late Bronze Age/Early Iron Age religious and ceremonial site (Miske (1908) 266; 
Ilon (2002c); Fekete (2004) 42)

2. Bucsu-Szabad woods: Early Bronze Age (Makó and Bell Beaker) settlement and cemetery of the Urnfield 
culture (2003-2004, author’s excavation; unpublished)

3. Dozmat-Csompatka-dűlő: Late Bronze Age settlement (Ilon—Rasztovics (2000) 153)
4. Dozmat-Nyugati Nagy völgy-dűlő: Late Bronze Age settlement (Ilon-Rasztovics (2000) 154)
5. Torony-Másfeles-földek: Makó settlement with an axe manufacturing workshop and Vucedol finds (Káro

lyi (2004) 55, 142-143, Fig. 38)
6. Torony-Nemesszer-dűlő: Early or Middle Bronze Age settlement remains and a burial (2004, author’s 

excavation; unpublished)
7. Torony-northern bank of the Malom Stream: settlement (1984, field survey)
8. Sé-Malomoldal: late Vucedol and early Somogyvár-Vinkovci settlement (Kulcsár (1999) 125; Ilon-Rasz- 

tovics (2000) 157-158; Károlyi (2004) 142)
9. Early Bronze Age pottery fragments collected in Sé by an unknown person, west—south-west of the settle

ment. One part can be assigned to the late Vucedol period, the other to the Somogyvár-Vinkovci culture 
(Kulcsár (1999) 125)

10. Kőszeg-Ördögasztala/Ördögtányér: bronze hoard of the Urnfield period (Chernel (1877) 11, 118; Nováki 
(1966a) 67-72)

11. Lukácsháza-Keleti kertalja-dűlő: settlement (1998, field survey)
12. Lukácsháza-Mt. Csömöte/Kisrókás-dűlő: Late Bronze Age settlement (1998-1999, 2002, 2004: field sur

vey)
13. Lukácsháza-Pap-földek: Late Bronze Age settlement (2002-2003, field survey)
14. Kőszegdoroszló-Delece: settlement (1974, 2000, 2003, field survey)
15. Kőszegdoroszló-Berekalja I: settlement (field survey of unknown date)
16. Kőszegdoroszló-Kisrét-dülő: Late Bronze Age settlement (1970, field survey)
17. Kőszegszerdahely-Belső-Vidráb: Late Bronze Age settlement (2002, field survey)
18. Gyöngyösfalu—Hegyalja-dülő: Late Bronze Age settlement (2002—2003, field survey)
19. Gyöngyösfalu-Pöse, Gátmellék: Late Bronze Age stray finds (2002, field survey)
20. Perenye-Zsellérföld: Late Bronze Age (?) settlement (1971, 2004, field survey)
21. Perenye-Kaszáló-rét I: Late Bronze Age (?) settlement (2002, field survey)
22. Gencsapáti—Besenyő-sziget: Early Bronze Age settlement (2004, author’s excavation; unpublished)
23. Gencsapáti-Urasági-táblák I: Late Bronze Age settlement (1998, field survey)
24. Gencsapáti-Kápolnadomb: Late Bronze Age settlement (1999, field survey)
25. Gencsapáti-by Hosszú-rész: Late Bronze Age settlement (field survey of unknown date)
26. Gencsapáti, outskirts: bronze sword, perhaps from a hoard (Károlyi (2004) 154, Fig. 209)
27. Szombathely-Kőszeri-dűlő: Urnfield settlement (lion (2004) 65-68)
28. Szombathely-Olad, by the Reiszig Woods: Middle Bronze Age arrowhead, a stray find (lion (2004) 46- 

47), Urnfield settlement (lion (2004) 68)
29. Szombathely-Oladi plateau: Late Bronze Age settlement (1984, field survey)
30. Szombathely-Alsómező-dűlő: Tumulus settlement (2000, Csilla Farkas’ excavation; Ilon (2004) 50)
31. Szombathely-Kámon, heating plant: Tumulus settlement with Litzenkeramik, Urnfield settlement (Vörös 

(1999); Ilon (2004) 48-50; Károlyi (2004) 150-151, Figs 141-142)
32. Szombathely—Senyefa, 129 Szent Imre herceg Rd.: Makó settlement (Ilon-Rasztovics (2000) 168)
33. Szombathely-Újperint gravel mine: Makó settlement (Károlyi (2004) 142. Fig. 126)
34. Szombathely-Metro shopping centre, Minerva Apartment House and Motel: Early Bronze Age settlement 

(lion (2004) 45)
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1. Dozmat—Csompatka-dűlő: Early Iron Age settlement (Ilon-Rasztovics (2000) 153)
2. Dozmat—Nyárási-dűlő: Early Iron Age settlement (Ilon-Rasztovics (2000) 154)
3. Dozmat-Nyugati Nagy völgy-dűlő: Early Iron Age settlement (Ilon-Rasztovics (2000) 154)
4. Torony-Másfeles-földek: Early Iron Age settlement (1985, field survey)
5. Torony-Malom Stream, northern bank: Early Iron Age settlement (1984, field survey)
6. Sé-Malomoldal: Early Iron Age sacrificial pit (Károlyi (2004) Fig. 210)
7. Sé-Doberdó: settlement from the end of the Early Iron Age and finds of a Scythian pintadera, an arrow

head and jewellery (Gál—Molnár (2004); Ilon (1999) 47-48)
8. Lukácsháza-Pap-földek: Early Iron Age settlement (2002-2003, field survey)
9. Kőszegdoroszló-Delece: Early Iron Age settlement (1974, 2000, 2003, field survey)

10. Kőszegdoroszló-area between the co-operative stalls and the transformer station: Early Iron Age settle
ment (1975, field survey)

11. Perenye-Kaszáló-rét I: Early Iron Age (?) settlement (2002, field survey)
12. Gencsapáti—Besenyő-sziget: Early Iron Age settlement (2004, author’s excavation; unpublished)
13. Szombathely—Ólad gravel mine: Early Iron Age settlement (Ilon-Rasztovics (2000) 168)
14. Szombathely— Ólad, by the Reiszig Woods: Early Iron Age settlement and a bone artefact showing Scythian 

influence (lion (2004) 73-76)
15. Szombathely-Olad-Nagyfa-dűlő (Road 8721, Site 4): Early Iron Age settlement (2000, Csilla Farkas’ ex

cavation; Ilon (2004) Fig. 47)
16. Szombathely—Herény-Perint-part: Early Iron Age settlement (Ilon-Rasztovics (2000) 167; Károlyi (2004) 

157, Fig. 147)
17. Szombathely-Kámon, heating plant: Early Iron Age settlement (Károlyi (2004) 151)
18. Szombathely—Boating lake: Early Iron Age settlement (Károlyi (2004) 56; Ilon (2004) 72)

Appendix 3. Early Iron Age and Scythian sites (Fig. 3)

Appendix 4. Celtic sites (Fig. 4)

1. Bucsu-Csompatka-dűlő 1: settlement (Ilon-Rasztovics (2000) 152)
2. Bucsu-Csompatka-dűlő II: settlement (Ilon-Rasztovics (2000) 152)
3. Bucsu-Bus-major: settlement (Ilon-Rasztovics (2000) 152)
4. Bucsu-16/a Rohonci St. settlement (Ilon-Rasztovics (2000) 152)
5. Bucsu-Rétmelléki-dűlő I-II: cemetery (2003, author’s excavation; unpublished)
6. Dozmat-Csompatka-dűlő I: settlement (Ilon-Rasztovics (2000) 153)
7. Dozmat-Kastélyhelyi-dűlő: settlement, with traces of iron smelting (1985, field survey)
8. Torony-Malom Stream, northern bank, II: settlement (1984, field survey)
9. Sé-Doberdo: settlement and a burial (lion et al. (2001); Gál-Molnár (2004))

10. Kőszegfalva—Kőszegfalvi-rétek I/field by the road to Szombathely: settlement (1998, field survey. 2000, 
Csilla Farkas’ excavation; Ilon (2000) 29-30)

11. Kőszegfalva-by the road to Cső: settlement (1998-1999, field survey)
12. Lukácsháza—Patakaljai-dűlő: settlement (1985, 1998, field survey)
13. Lukácsháza-Pap-földek: settlement (2002-2003, field survey)
14. Lukácsháza-Egres-rét: settlement (2002, field survey)
15. Kőszegdoroszló-Delece: settlement (1974, 2000, 2003, field survey)
16. Kőszegdoroszló—area between the co-operative stalls and the transformer station: settlement (1975, field 

survey)
17. Perenye-Zsellérföld: settlement (1971, 2004, field survey)
18. Gencsapáti-by Hosszú-rész: settlement (field survey of unknown date)
19. Gencsapáti-Besenyő-sziget: biritual burial ground (2004, author’s excavation; unpublished)
20. Szombathely-Hosszú rét: settlement (Károlyi (2004) 165, Fig. 166)
21. Szombathely—Alsómező-dűlő: settlement (2000, Magdolna Medgyes’ excavation)
22. Szombathely—Nagyfai-dűlő: settlement (Ilon (2004) 80-81)
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23. Szombathely-Olad, field by Reiszig Woods: settlement with smelting furnace (lion (2004) 83-84)
24. Szombathely-Boating lake: settlement (Károlyi (2004) 173-175, Figs 177-178)
25. Szombathely-Kőszeri-dűlő: settlement and burial (lion (2004) 81-83)
26. Szombathely-63 Kálvária St.: settlement (2002, Péter Kiss’ excavation; lion (2004) 78-80)
27. Szombathely-Olad: stray coin find (Torhágyi (2002) 153)
28. Szombathely-Olad plateau (2001, field survey)

Appendix 5. Roman Age sites (Fig. 5)

1. Bucsu-Tehet farm (Zsibrik-parrag): burials (Horváth (1987) 417)
2. Torony-Hammat: settlement (1994, field survey)
3. Torony-Hosszú-dülő: villa (2001, field survey)
4. Dozmat-Arany Stream: settlement (1972, field survey)
5. Dozmat-Csompatka: settlement (1992, field survey)
6. Sé-Malomi-dűlő: villa (Károlyi (2004) 165, Fig. 61.)
7. Kőszegfalva-Kőszegfalvi-rétek I/field by the road to Szombathely: military barracks or villa (1998, field 

survey, 2000, Csilla Farkas’ excavation; unpublished)
8. Kőszegfalva-by the road to Cső: settlement (1998, field survey)
9. Kőszegfalva-Cigánysarok: settlement (1998, field survey)

10. Lukácsháza-Hosszú-irtás: settlement (field survey of unknown date)
11. Lukácsháza-Gyalogúti-dűlő: settlement (1998, field survey)
12. Lukácsháza-by Delece: settlement (1998, field survey)
13. Lukácsháza-Öregrétek: settlement (1998, field survey)
14. Lukácsháza-Keleti kertalja-dülő: settlement (1998, field survey)
15. Lukácsháza-Pap-földek: settlement (2002-2003, field survey)
16. Kőszegdoroszló-Delece: villa (1974, 2000, 2003, field survey)
17. Kőszegdoroszló-Tráta I: settlement (2002, field survey)
18. Gyöngyösfalu-Pöse, Gátmellék: settlement (2002, field survey)
19. Perenye-Zsellérföld: villa (1971, 2004, field survey)
20. Perenye-Kaszáló-rét I: settlement (2002, field survey)
21. Gencsapáti-Urasági-táblák I: settlement (1998, field survey)
22. Gencsapáti-Réti-dűlő: settlement (1993, donation)
23. Gencsapáti-Berek-dűlő: settlement (1998, field survey)
24. Gencsapáti-Besenyő-sziget: settlement and well (2004, author’s excavation; unpublished)
25. Szombathely-Prenor: 1st century gold coin hoard (1992)
26. Szombathely-Prenor (Road 89, Site 4): villa (2002, author’s excavation; unpublished)
27. Szombathely-Alsómező-dűlő (Road 8721, Site 4): settlement (2000, Magdolna Medgyes’ excavation; un

published)
28. Szombathely-Aranyvízi-dűlő (Road 8721, Site 3): settlement and road section (2000, Csilla Farkas’ exca

vation; unpublished)
29. Szombathely-Minerva Apartment House: settlement (2001-2002, author’s excavation; unpublished)
30. Dozmat: tombstone in the medieval church
31. Torony-Ondód (1929): stone carvings recovered from a well (Horváth (1987); Buócz-Kiss (2003) Figs 8 

and 12)
32. Bozsok-Austria—Bucsu-Sé-Szombathely: aqueduct (sections excavated in 1980: Buócz (1991); in 2001: 

lion et al. (2001); drawing of the aqueduct: lion et al. (2001) 72, Figs 3-4; drawing of the statue: lion et al. 
(2001) 73, Fig. 5; 2003: author’s excavation; unpublished)

33. Gyöngyös valley section of the Amber Road and the associated side-roads (2000: outskirts of Zanat, 2000: 
Road 8721, Site 3, 2002: field by Reiszig Woods, 2005: Arany-patak Apartment House)
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1. Torony-Nyárspatak area: Avar settlement (1971, field survey)
2. Torony-Hammat area: Avar settlement (1994, field survey)
3. Sé-Kertekalja: late Avar settlement (2004, author’s excavation; unpublished)
4. Kőszegfal va- Kőszegfal vi-rctek I/field by the road to Szombathely: stray finds from the Avar period (1998, 

field survey; lion (2000) 30)
5. Lukácsháza-Hegyalja-dűlő, sand-pit: late Avar burial ground (Kiss (1996); Kiss-Tóth (2004) 37-48)
6. Lukácsháza-Pap-földek: Avar settlement (2002-2003, field survey)
7. Kőszegdoroszló-bed of the Szerdahelyi Stream: artifically deformed human skull (2000, donation)
8. Kőszegszerdahely-Határvölgyi-dűlő: winged lance (1927, donation)
9. Gencsapáti-Kápolnadomb: grave from the Hun period (Nemeskéri (1945) 303—311), Avar finds (1960, field 

survey)
10. Szombathely-field by the Reiszig Woods: late Avar burial (2002, author’s excavation; unpublished)

Appendix 6. Migration period sites (Fig. 6)

Appendix 7. Árpádian Age and medieval sites (Fig. 7)

1. Dozmat: medieval church decidatedto St. George (Valter (2004) 145)
2. Dozmat-Beltertilet (northern part, by the Arany Stream): Árpádian Age and medieval settlement (1972, 

field survey)
3. Torony-Másfeles-földek: medieval settlement (1985, field survey)
4. Torony-Malom Stream, northern bank, southwest of the village towards Dozmat: Árpádian Age and me

dieval settlement (1984, field survey)
5. Torony-Hammat (north-east of the village): Árpádian Age settlement (1994, field survey)
6. Sé-Doberdó: Árpádian Age settlement (Ilon et ál. (2001) 68)
7. Sé-Kertekalja: medieval settlement (2004, author’s excavation; unpublished)
8. Kőszeg—Óház: Árpádian Age castle (Bakay (1990) 45-79)
9. Kőszeg: Árpádian Age and medieval castle and town (Holl (1982); Bakay (2001); Bariska (1982))

10. Kőszeg—Kismezei-dülő: medieval settlement (1989, field survey)
11. Kőszeg—Mexikó: medieval settlement (1999, field survey)
12. Kőszeg—Ruhagyár: medieval settlement (1998, field survey)
13. Kőszegfalva-field by the road to Szombathely: medieval settlement (1999-2000, field survey)
14. Kőszegfalva-Kőszegfalvi rétek I/field by the road to Szombathely: Árpádian Age and medieval settlement 

(1998, field survey)
15. Kőszegfalva-by the road to Csó: medieval settlement (1998-1999, field survey)
16. Kőszegfalva-Cigánysarok: medieval settlement (1998, field survey)
17. Kőszegfalva-Alsó Woods/Ablánci Woods: Árpádian Age iron smelting site (Noväki (1966b); Gömöri et 

al. (1999) 145)
18. Lukácsháza-Kollár-rét: medieval settlement (1998, field survey)
19. Lukácsháza-Gyalogúti-dűlő: medieval settlement (1998, field survey)
20. Lukácsháza-Parragi-rétek: medieval settlement (1998, field survey)
21. Lukácsháza-by Delece: medieval settlement (1998, field survey)
22. Lukácsháza-settlement centre (14 Kiscsömötei St., 24, 54, 64. 76, 78 Tanács St., 1 Táncsics St., 25 Nagy- 

csömötei Rd.): medieval settlement remains (1998, field survey)
23. Lukácsháza-Patakaljai-dülő: medieval settlement (1985, 1998, field survey)
24. Lukácsháza-Keleti kertalja-dűlő: medieval settlement (1998, field survey)
25. Lukácsháza-Egres-rét: medieval settlement (2002, field survey)
26. Lukácsháza-Mt. Csömötei/Kisrókás-dülő: medieval settlement (1998-1999, 2002, 2004: field survey)
27. Lukácsháza-Pap-földek: medieval settlement (2002-2003, field survey)
28. Kőszegdoroszló-Delece: Árpádian Age and medieval settlement (1974, 2000, 2003, field survey)
29. Kőszegdoroszló-settlement centre/Kenderföldek: medieval settlement (field survey of unknown date)
30. Kőszegdoroszló-Birkaakol (on the eastern edge of the village): Árpádian Age and medieval settlement 

(1995, field survey)
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31. Kőszegdoroszló: medieval St. Martin’s church (Valter (2004) 154-155)
32. Kőszegszerdahely-Belső Vidráb: medieval settlement remains (2002, field survey)
33. Kőszegszerdahely: medieval All Saints church (Valter (2004) 155)
34. Gyögyösfalu-Hegyalja-dűlő: medieval settlement (2002-2003, field survey)
35. Perenye-Zsellérföld: settlement (1971, 2004, field survey)
36. Perenye-Kaszáló-Rét I: medieval settlement (2002, field survey)
37. Gencsapáti-Besenyő-sziget: Árpádian Age and medieval settlement (2004, G. lion’s excavation; unpub

lished)
38. Gencsapáti-Urasági-táblák I: medieval settlement (1998, field survey)
39. Gencsapáti-Kápolnadomb: medieval settlement (1983, field survey)
40. Gencsapáti-settlement centre/Hunyadi St.: medieval settlement (1983, field survey)
41. Gencsapáti-Keleti első-dűlő: medieval settlement (1999, field survey)
42. Gencsapáti-by Hosszú-rész: medieval settlement (field survey of unknown date)
43. Gencsapáti-Berek dűlő: medieval settlement (1998, field survey)
44. Szombathely-Prenor: medieval barn (Pap (2004) 265-308)
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Palaeoenvironmental studies at Mezőlak

Description of the sampling location at Mezőlak
Pál Sümegi

The study of human communities and their environment plays an important role in most disci
plines since the survival of human communities largely depends on their interaction with the 
environment. Palaeoenvironmental and historical studies have much to contribute to a better 
understanding of past changes and interactions. A system characterised by impacts with differ
ing levels of intensity and feedback can be noted between natural environmental changes (e.g. 
caused by climatic factors) and the changes triggered by the manipulation of the environment by 
human communities as a result of social transformations and various technological innovations 
(ranging from forest clearance to the creation of arable fields and pastures, various constructions, 
etc.). This forms the basis of palaeoenvironmental modelling. This chapter focuses on the palaeo
environmental analysis of the cores extracted from the one-time peatbog at Mezőlak-Szélmező 
in the Marcali Basin lying in the southern part of the Small Hungarian Plain and the interpre
tation of these analyses in terms of human settlement. We sought an answer to the question of 
whether traces of human activity could be noted in the area’s Holocene vegetation and if so, to 
determine the nature of this activity and date it within the Holocene.

Animal bones, mollusc shells and charred tree remains have been found since the early 20th 
century in an area called Szélmező, lying between Kemeneshőgyész and Békás, two smaller

Fig. 1. The sampling location
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settlements on the outskirts of Mezőlak, a peatland where reed peat is mined.1 We retrieved rich 
palaeobotanical and archaeozoological samples during our work;2 in addition to these plant and 
animal bone samples, essential to a detailed palaeoenvironmental reconstruction, Neolithic, 
Bronze Age and Roman finds were also brought to light (which have not been evaluated to date). 
While extracting the cores (Fig. 1), we collected part of a boat hollowed from a tree trunk and 
several timber fragments, which had perhaps been part of pile dwellings, from the spoil heap of 
the peat mine. The earth removed mechanically from a depth of 2-2.5 m contained the bones of 
domestic and hunted animals, timber posts, and prehistoric pottery fragments. The timber finds 
were given to András Grynaeus; the pottery fragments to archaeologist Gábor Ilon of the Szom
bathely Museum; the animal bones were deposited in the Department of Palaeontology and Geol
ogy of Szeged University. We reported the disturbance of the archaeological site to the archaeolo
gists working in County Veszprém. We hoped that the analysis of the cores extracted from the peat 
mine would yield data on the palaeoenvironmental development of the basin in the north-western 
foreland of the Bakony Mountains, and contribute to a better understanding of the area’s vegeta
tion history and the interaction between human communities and their environment.

The main consideration in the selection of the sampling location, from where the undisturbed 
cores were extracted, was that it should lie close to the peat mine, whose vertebrate animal 
and malacological finds have already been published, but in an undisturbed area. Two over
lapping cores were extracted 100 m south of the peat mine, some 20 m from the road between 
Kemeneshőgyész and Békás; additional cores were extracted from the edge of the alluvial plain 
in order to determine the extent of individual layers.

The micro-region of the Marcal Valley extends over ca. 200 km2; its north-east to south-west 
orientation corresponds to the course of the River Marcal. The elevation of the micro-region drops 
continuously from the average 140 m a.s.l. around Kisvásárhely to the 120 m a.s.l. at the Marcaltő 
mouth. The region is characterised by alluviums, and abandoned, paludified, wide river valleys 
covered with peat and meadow clay between levees. Cores of peat and fluvial sediments deposited 
on an alluvial plain were extracted from the palaeochannel in an area called Szélmező between the 
Bita Stream and the River Marcal (Fig. 2). Pannonian formations form the bedrock of the Pleis
tocene and Holocene alluvial and fluvial formations. Judging from the geothermic gradients and 
the thermal waters encountered during the drillings in the area, the drainage system of the Marcal 
is linked to a deep tectonic line, and thus the river’s course is tectonically pre-formed and pre-deter- 
mined. Over 40 per cent of the micro-region (ca. 83 km2) is part of the river’s floodplain.

The peat area lies in the Marcal Basin, in the Marcal Valley micro-region. The Marcal Basin 
lies in the Atlantic climate influence zone (Fig. 3), where Atlantic climate influence exceeds 80 
per cent. The annual mean temperature is 9.5-10 °C,3 the annual precipitation is 600-700 mm, 
which is distributed evenly. The Marcal Valley has an even, humid micro-climate, a lower mean 
temperature and a lower aridity index compared to the broader region owing to its deeper-lying 
position bounded by slopes.4

1 László, G. -Emszt, K.: A tőzeglápok és előfordulásuk Magyarországon [Peat-bogs and their distribution in Hungary], 
Budapest 1915; Krolopp, E. -  Vörös, I.: Macro-Mammalia és Mollusca maradványok a Mezőlak-Szélmező pusztai 
tőzegtelepről [Macromammalian and Molluscan remains from peat-mine at Mezőlak-Szélmező], Folia Musei His- 
torico-Naturalis Bakonyiensis 1 (1982) 39-62.

2 Supported by project grant NKFP 5/0063/2002.
3 Marosi, S. -  Somogyi, S A  magyarországi kistájak katasztere I—II [Gazetteer of the micro-regions of Hungary], 

Budapest 1990.
4 Zólyomi, B. -  Kéri, M. — Horváth, F.: A  szubmediterrán éghajlati hatások jelentősége a Kárpát-medence klíma- 

zonális növénytársulásainak összetételére [The impact of Sub-Meditarranean climatic influences on the composi
tion of climax vegetation in the Carpathian Basin], In: Hegyfoky Kabos klimatológus születésének 145. évfordulója 
alkalmából rendezett tudományos emlékülés előadásai. Ed. by K. Tar. Debrecen-Túrkeve 1992, 60-74; Borhidi, A.:
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Fig. 2. Peat and fluvial sediment accumulation in the abandoned palaeochannel at Mezőlak between the Bita Stream
and the River Marcal

Fig. 3. Climatic conditions in the study area

Klimadiagramme und Klimazonale Karte Ungarns. Annales Universitatis Scientiarium Budapestiensis de Lorando 
Eötvös Nominatae, Sectio Biologica 4 (1961) 21-50.
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Fig. 4. The vegetation o f the study area

Owing to the sediment deposition, the significant precipitation and the high groundwater 
table, the study area is dominated by hydromorph soils (predominantly meadow soils); meadow 
chernozom and brown forest soils were only formed on the fringes of the alluvium.

The micro-region is part of the Pannonian (.Pannóniáim) in the phytogeographical classifi
cation; it lies on the boundary between the Arrabonicum (Small Hungarian Plain), the Vespre- 
miense (Bakony-Vertes Mountains) and the Baconyicum (Transdanubian Range). The vegeta
tion corresponds to the morphological and groundwater conditions in the study area (Fig. 4). 
The most typical vegetation of the micro-region is made up of alder groves (Carici-Alnetum 
croticum), hardwood oak-elm-ash gallery woods (Querco-Ulmetum), and oak-hornbeam forests 
(Carpino-Quercetum). There are large tracts of tufted sedge tussocks (Caricetum elatae), pond 
sedge beds (Caricetum acutiforma-ripariaé), and non-calcareous fens (Junco-Moliniaetum).

Tufted sedge and pond sedge communities alternated with non-calcareous fens around the 
sampling location. The proportion of natural meadows, woodlands and floodplains is under 30 
per cent owing to drainage, river regulations, peat-cutting and intensive agriculture.

The sediment sequence from Mezőlak
Pál Sümegi

The bedrock of the sediment sequence between 400-378 cm was made up of greyish-white, 
sandy, gravelly sediment, which was overlain by a light bluish-grey silty sand and sandy silt layer. 
The sediment was slightly laminated and was dominated by quartz and quartzite, alongside a 
substantial ratio of muscovite, biotite mineral fragments and limestone gravel (Table 1).
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Depth Troels-Smith classification
0-20 cm Humified peat (Sh4)

20-60 cm Sh4
60—305 cm Th4
305-360 cm Ld3 Shi
360-370 cm Shi As2 Agl
370-378 cm Agl As3
378-387 cm Ga2 Ag2
387-400 cm Ga4

Table 1. The sediment sequence from Mezőlak

Overlying the bedrock of fluvial origin was a greenish-grey layer of coarse to fine silt between 
378-370 cm. This sediment layer is a minerogenic lacustrine deposit typical for Pleistocene gla
cials, whose latest occurrences from the Late Glacial (between 13,000-11,000 uncal BP) have been 
reported from other areas of the Carpathian Basin.5 Following the pioneering studies by Frank 
Oldfield,6 its formation is believed to have been deposited through the accumulation of significant 
amounts of Aeolian dust in cold Pleistocene lakes and that the accumulation of this dust (silt frac
tion) became the most important sediment component in lacustrine infilling. This oligotrophic 
lacustrine sediment can be correlated with Aeolian loess layers and the end of loess formation.7

The minerogenic layer graded into the peat layer, the thickest deposit in the sequence (368- 
305 cm). The transitional layers are made up of brownish-grey clayey silt with an increasing 
organic content. The clayey silt matrix forms a homogenously deposited sediment, with the or
ganic content appearing in a diffuse, homogenous distribution in the matrix (368-360 cm). This 
layer was overlain by a dark brown detritus layer rich in clay and organic content. Its deposition 
is virtually identical to the lacustrine (gyttja) deposit rich in organic matter of the Kelemér-Kis- 
Mohos-tó sequence8 and this layer can therefore be correlated both chronologically and geneti
cally with the latter.

A blackish-brown, brownish-red, slightly laminated peat layer with the occasional clayey 
and silty lamina was deposited between 305-60 cm. The homogenous peat layers containing 
high amounts of macrophyte remains, seeds, plant stems and sedge remains (Cyperaceae) were 
separated from each other by laminas with a higher clay and silt content probably originating 
from soil inwash. The changes in the peat layer’s composition caused by soil inwash became 
more intensive from 210 cm upwards and can most likely be associated with the activity of hu
man communities settling in the area. Humified peat and meadow soil lay between 60 cm and 
the current surface.

5 Sümegi (1996); idem (1998); idem (1999); Sümegi et al. (1999); Sümegi et al. (2002); Willis et ál. (1995); Willis et al. 
(1997).

6 Oldfield, P: Lakes and their drainage basins as units of sediment-based ecological study. Progress in Physical Geog
raphy 1 (1978) 460-504.

7 Sümegi et al. 11999).
8 Willis e ta l.{  1997).
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The radiocarbon dates for the Mezőlak sequence
Zsuzsanna Szántó a n d  Pál Sümegi

Samples from the sediment core were submitted to the Nuclear Research Centre (ATOMKI) 
Light Isotope Laboratory in Debrecen for radiocarbon dating (6-10 g of untreated peat after the 
removal of the root remains).9 A total of ten samples from Mezőlak have been analysed, six of 
which are relevant for the palaeoenvironmental studies described here (Table 2). The BP dates 
were calibrated into cal BC dates used in archaeology using the intcal98 programme.10 The ra
diocarbon dates indicate that the sequence spans the period between 15,000-13,000 BC and the 
1st century AD.

The radiocarbon dates suggest a sedimentation rate of 0.5-0.7 mm/year for the entire se
quence, except for two sections, where the rate fell below 0.2 mm/year (Table 2). It would appear 
that the peat was destroyed at this time owing to desiccation, humification or peat burning.

Laboratory code Depth uncal BP age Standard error
± cal BC age

deb-11124 105 cm 3290 70 1650-1490
deb-11150 142 cm 4630 70 3520-3330
deb-11148 156 cm 4930 70 3780-3650
deb-11149 200 cm 5740 70 4670-4500
deb-11165 266 cm 9420 100 8810-8540

deb-11166 282 cm 9550 100 9140-8960
8950-8760

Table 2. The radiocarbon dates for the Mezőlak sequence (Core I)

The pollen sequence from Mezőlak
Imola Juhász a n d  Gabriella Szegvári11

The sediment at the base of the core (400-376 cm), made up of coarse sand with minimal silt, 
did not favour the preservation of pollen grains and thus a pollen count was impossible from 
this depth. The sediment between 376 and 368 cm was made up of clayey, silty fine sand; even 
though relatively few pollen grains survived in the sample, the analyses yielded evaluable results,

9 Hertelendi, E Izotópanalitikai célú műszer és módszerfejlesztések és azok alkalmazásának eredményei [Isotope ana
lytical instruments and techniques, and the results of their application], CSc thesis. Budapest 1990; Hertelendi, E. -  
Csongor, E. -  Záborszky, L. -  Molnár, I. -  Gál, I. -  Győrffy, M. -  Nagy, S.: Counting system for high precision 14C 
dating. Radiocarbon 32 (1989) 399-408; Hertelendi, E. -  Kalicz, N. -  Raczky, P. -  Horváth, F. -  Veres, M. -  Svingor, 
E. -  Futó, I. -  Bartosiewicz, L.: Re-evalution of the Neolithic in eastern Hungary based on calibrated radiocarbon 
dates. Radiocarbon 37 (1996) 239-244.

10 Stuiveretal. (1998).
11 Gabriella Szegvári analysed the pollen samples from the sections at 116 cm, 128 cm, 136 cm, 144 cm, 188 cm, 196 and 

212 cm. The preliminary results of these analyses based on sub-sampling at 16 cm intervals from the core, which had 
not been radiocarbon dated at the time, were published in her dissertation. Szegvári, G.: Adatok Mezőlak-Szélmező 
lápterület pollenanalítikai és környezettörténeti értékeléséhez [Pollen analytical and palaeoenvironmental studies in 
the peatland at Mezőlak-Szélmező], MSc thesis. Szeged 2004. The Holocene sequence published here is based on 
sub-sampling at 8 and 4 cm intervals and thus represents the most recent palaeobotanical results, which have been 
radiocarbon dated.
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which reflected a continuous sediment deposition up to 60 cm. Upwards of 60 cm, the sediment 
was disturbed and the dry, decomposed sediment was unsuitable for pollen analyses. The sam
ple itself was not particularly rich in pollen grains (the pollen grains/spores of about eighty taxa 
could be identified); the pollens survived in a poor state of preservation, especially in the section 
between 260 and 160 cm, where the minimal pollen count of 300 was either difficult or down
right impossible. The samples contained many deformed and crumpled pollen grains, as well as 
unrecognisable ones owing to decomposition, which made species determination difficult and 
increased the ratio of undeterminable pollens. Even so, the results of the analyses were sufficient 
for reconstructing vegetation dynamics and for identifying the impact of human activity.

Twelve pollen zones could be distinguished, which were divided into sub-zones according 
to the changes of the most important taxa. The sequence can be divided into a Late Glacial 
(376-296 cm) and a Holocene section (296-60 cm) in the light of the radiocarbon dates and the 
pollen record. Sediment deposition began at the beginning of the Late Glacial (zones MLP 1-5).12 
The upper section of the sequence (zones MLP 6-12) reflects the area’s vegetation history from 
the Early Holocene (ca. 10,000 uncal BP) to the Middle Holocene (ca. 2500 uncal BP). Described 
and discussed here is the Holocene pollen sequence, whose changes can be correlated with the 
archaeological record (Fig. 5).

Textbooks and studies describing the ecologic and habitat demands of various species, and 
recent association types13 were used in the evaluation of the pollen sequence.

MLP-6 (296-260 cm)
This zone, probably deposited at the very beginning of the Holocene, can be divided into two 
sub-zones, both of which are dominated by arboreal species. The first sub-zone (296-284 cm) is 
characterised by high values of conifers and the retreat of the herbaceous vegetation. Warmth- 
loving deciduous species are still present and their ratio shows a gradual rise; in the mixed leaved 
taiga, deciduous species are represented by Betula and Corylus. The radiocarbon dates indicate 
that the zone between 290-275 cm can be synchronised with the Pre-Boreal, corresponding to 
the classical Western European birch-pine horizon.14 It must be noted, however, that Betula plays 
a subordinate role in the Mezőlak sequence, and thus it does not wholly correspond to the pollen 
composition of the birch-pine vegetation phase of the Blytt-Sernander sequence as determined 
for the southern part of Scandinavia.15 The pollen record from Mezőlak can be fairly well cor
related with the vegetation changes in the western half of the Carpathian Basin, as well as with 
the pollen records from Austria and Germany and with general models of vegetation dynamics; 
in contrast, the vegetation changes in the eastern and central areas of the Carpathian Basin dif- 12 13 14 15

12 The pollen sequence for this Late Glacial section will be published elsewhere.
13 Bartha, D.: Fa- és cserjehatározó [Handbook of trees and shrubs], Budapest 1997; Behre 1981; Borhidi, A. -  Sán

ta, A. (eds): Vörös könyv Magyarország növénytársulásairól I—II [Handbook of the plant communities of Hungary], 
Budapest 1999; Majer, A.: Erdő- és termőhelytípusok útmutató növényei [Plants of woodlands and other habitats]. 
Budapest 1963; idem: Magyarország erdőtársulásai [Forest associations of Hungary], Budapest 1968; Simon, T. -  
Seregélyes, T: Növényismeret [Handbook of plants], Budapest 2000.

14 Zólyomi (1952); Járainé-Komlódi (1966); idem (1969); idem (1987); idem (2000).
15 Blytt, A.: Essay on the Immigration of the Norwegian Flora during Alternating Rainy and Dry Periods. Kristiania 

1876; idem: Die Theorie der wechselnden kontinentalen und insularen Klimate. Englers Botanisches Jahrbücher 
2 (1881) 1-50, 177-184; idem: Zur Geschichte der Nordeuropäischen, besonders der Norwegischen Flora. Englers 
Botanische Jahrbücher 17 (1893) 1-30; Sernander, R.: Die Einwanderung der Fichte in Skandinavien. Englers Bota
nische Jahrbuch 15 (1892) 1-94; idem: On the evidences of Postglacial changes of climate furnished by the peat
mosses of Northern Europe. Geologiska Föreningens i Stockholm Förhandlingar 30 (1908) 456-478; von Post, L.: 
Einige südschwedishen Quellmoore. Bulletin of the Geological Institutions of the University of Uppsala 15 (1916) 
219-278.

317



FC
HH

EO
j

7>
oo #.

§

S ’ &■
Q
64
68

84
92

08
12
16
%
28
32
36
4044
48

156160164
172
180
188
196
204
208
212
220
228
236
244
252

m
m
284

296
300
304
308
312
316
324

340
344
348
352I
364368372
376

<■ T v f í ' C ' í í í Ö
S  >

ff
■30* $ 

5? 2? > °7
SS 2

«? 4? CÍ c f /o W #
<? s7 <_ « \  jr  ■j'í

* «?$ 
' * /

? ■■** * *  • w w w

5 10 0 50 100 5 10 10 5

Fig. 5. The pollen sequence from Mezőlak

Environm
ental A

rchaeology in Transdanubia



The Devecser Plain

fer more markedly from the Western and Northern European ones.16 It is also quite clear that 
the changes indicated by the Mezőlak sequence occurred in a different time phase than the cor
responding changes in the Western and Northern European sequences. One possible explanation 
is that sediment accumulation was uneven in the sediment catchment basin.

The second sub-zone (284-269 cm; late Pre-Boreal) is marked by the decline of conifers and 
Betula and the expansion of the herbaceous vegetation. The radiocarbon measurements yielded 
a date of 10,030±80 uncal BP/10,150-9250 cal BC at 282-283 cm, a date of 9550Ü00 uncal BP/ 
9250-8600 cal BC at 266-269 cm, and a date of 9420±100 uncal BP/9150-8300 cal BC at 
261-265 cm.In contrast to Bálint Zólyomi’s model,17 the coniferous taiga and coniferous woods 
retreated without a transitional steppean phase before the gradual expansion of deciduous spe
cies. This zone also marks a change in the aquatic environment. The macrofossil analyses re
vealed a rise in the ratio of reed (this could not be demonstrated in the pollen sample). The values 
of Cyperaceae decline. The presence of Sparganium, Myriophyllum and Lemna are an indication 
of the expansion of open water.

ML P-7 (268-236 cm)
The beginning of this zone was marked by the start of the gradual decrease of Pinus and the 
beginning of the continuous curve of Quercus\ it can most likely be correlated with the Boreal. 
The values of Quercus, Corylus, Tilia and Ulmus rise. The pollen record indicates a warming, 
which led to a transition from the earlier gallery wood dominated by conifers to the oak-elm-ash 
gallery wood ca. 9500 years ago, in the 8th millennium BC. The shift from taiga to oak forest 
also confirms that the coniferous/deciduous transition noted elsewhere in Transdanubia18 was not 
a local phenomenon, but a distinctive feature of Holocene vegetation development in the western 
part of Transdanubia.19 This phenomenon can be correlated with the vegetation changes reflected 
in pollen sequences from other regions in the Carpathian Basin.20 It would appear that these data 
confirm the model of scattered relict spots and diffusion zones of thermo-mesophilous trees.21

Interestingly enough, conifers did not retreat completely in spite of the vegetation change; 
Pinus sylvestris has a marked presence (and pollen dominance) during the Early Holocene. This 
would suggest that the climate turned milder and the woodland earlier dominated by conifers 
was gradually succeeded by a deciduous mixed forest, in which the presence of Picea and Abies 
can be demonstrated. Similar values were noted in the Sárkeszi I pollen profile.22 The Late Pleis- 
tocene/Early Holocene transition in the vegetation noted in the Mezőlak sequence differs mark
edly from vegetation dynamics in the Sárrét area, lying on the fringes of the Mezőföld region, 
where more open vegetation appeared during both the Late Pleistocene and the Early Holocene.23

16 Sümegi (1996); idem (2003a); idem (2004a).
17 Zólyomi (1952).
18 Juhász (2002a); idem (2002b); Juhász, I . -Drescher-Schneider, R. -  Andrieu-Ponel, V. -  de Beaulieu, J.-L.: Anthro

pogenic Indicators in a Palynological Record from Pölöske, Zala Region, Western Hungary. In: Die Drau-, Mur- und 
Raab-Region im 1. vorchristlichen Jahrtausend. Hrsg, von A. Lippert. UPA 78. Bonn 2001, 29-37.

19 Sümegi P.: A negyedidőszak földtanának és őskörnyezettanának alapjai [Quaternary geology and palaeoenviron- 
ment]. Szeged 2001; idem (2001); idem (2004b).

20 Willis (1997); Willis et al. (1995); Willis et al. (1997); Sümegi (1998); idem (1999); Sümegi et al. (2002).
21 Sümegi et al. (1999); Sümegi, P. -  Rudner, E.: In situ charcoal fragments as remains of natural wild fires of the Upper 

Würm in the Carpathian Basin. Quaternary International 76-77 (2001) 165-176; Rudner, E. -  Sümegi, P.: Recurring 
taiga forest steppe habitats in the Carpathian Basin in the Upper Weichselian. Quaternary International 76-77 (2001) 
177-189; Willis, K. J. -  Rudner, E. -  Sümegi, P.: The full-glacial forests of central and southeastern Europe: Evidence 
from Hungarian palaeoecological records. Quaternary Research 53 (2000) 203-213.

22 Willis (1997); Sümegi (2003b).
23 Willis (1997); Sümegi (2003b).
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It seems likely that the high values of pine in the Mezőlak sequence can be associated with the 
pine relicts in the Bakony Mountains (e.g. at Fenyőfő). Together with the pollen sequences from 
Zalavár24 and Alsópáhok,25 the record from Mezőlak provides palaeobotanical evidence that a 
part of the pine communities in the Bakony Mountains can probably be derived from the Early 
Holocene. However, another possibility must also be considered, namely that the pine pollens 
were transported to this area from the nearby Alpine foreland, where these species abounded.

The appearance of cereals can be misleading in this zone -  it seems likely that the pollens 
in question do not come from cereals, but from Poaceae with larger pollen grains or Glyceria, 
whose pollens are often difficult to distinguish from cereal pollens.

The low values of Cyperaceae, the continuous presence of Typha and the disappearance of 
species preferring open water indicate the decrease of open water. The expansion of monolete 
spore ferns or of Thelipteris palustris can be noted. The appearance of trilete spores, probably 
from Sphagnum palustre, most likely reflects the emergence of a floating mat. Peat moss re
mains have been identified in the macrofossil sample. The decrease of open water may have been 
caused by the drier, warmer climate.

MLP-8 (236-212 cm)
The boundary of the zone can be drawn at the decline of Pinus pollens to a minimal level. This 
zone can probably be correlated with the first half of the Atlantic. The forested area dominated 
by deciduous species changed substantially. The transition from a coniferous to a deciduous for
est occurring during the Boreal is important because it indicates that Mesolithic and Neolithic 
communities lived in two different environments in the study area, a phenomenon also noted in 
the Northern Mountain Range and on the north-eastern fringes of the Great Hungarian Plain.26 
The greatest environmental change occurred during the late Mesolithic in the Marcali Basin and 
it undoubtedly affected the lifeways and subsistence patterns of the Mesolithic communities. The 
survival of conifers, especially of Pinus sylvestris in the sample from between 260-236 cm (i.e. 
between 8700-6300 cal BC) suggests that the Early Holocene vegetation and environment was 
quite stable, the climate was mild and wet and probably humid in the valley, which favoured the 
expansion of deciduous woodland and also the survival of Scots pine.

An abrupt rise of Corylus and micro-charcoal can be noted between 6300-5800 cal BC, 
alongside the appearance of Cannabis/Humulus, indicating disturbance. These may be interpret
ed as reflecting possible human activity, with hazel spreading as a result of gathering and forest 
clearance. Forest clearance is suggested by a micro-charcoal peak at 228 cm and the decrease of 
the AP/NAP ratio. This activity can most likely be associated with non-food producing Meso- 
lithic/pre-Neolithic hunter-gatherer groups, which created campsites and hunting trails. It seems 
likely that the rise of hazel values reflects the intensive and selective gathering of this species, a 
subsistence practice which was part of the pre-Neolithic development noted in other regions of 
the Carpathian Basin too.27

A few sporadic beech pollens appear at the end of the zone. Similarly to the previous zone, 
the cereal pollens may actually represent grasses. The presence of Urtica, Ranunculaceae, Fili- 
pendula and Galium can be noted in the zone. These species are all tolerant of disturbance, but 
they are also frequent in the grass level of wet areas and gallery woods. The decline of Cypera
ceae, the continuous presence of Typha and the disappearance of species preferring open water 
suggest that open water decreased, although still present, as shown by the occurrence of Lemna

24 Juhász (2002a); idem (2004).
25 Juhász in this volume (pp. 29-35).
26 Sümegi (1999); idem (2001).
27 Makkay (1982) 21-24, 79; Bánffy (2004); Sümegi (1999); idem (2004a); idem (2004b); Juhász (2004).
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and Myriophyllum. Reed-beds and sedges fringed the shoreline. The retreat of open water was 
presumably caused by a drier climate.

MLP-9 (212-172 cm)
This zone can be divided into three sub-zones on the basis of the changing values of Quercus and 
of the herbaceous species indicating human activity.

The first sub-zone (212-196 cm) is characterised by the high values of Quercus, Ulmus and 
Tilia, and the sporadic appearance of Fraxinus, Alnus and Cornus mas, the latter a species thriv
ing in sub-Mediterranean oak forests which was often gathered. This suggests an oak-elm-ash 
gallery forest with the occasional stand of conifers on the high banks of an infilling oxbow lake 
(although it is equally possible that the conifer pollens were transported here by the wind, a pos
sibility supported by their low value under 10%). The values of Quercus decline at the beginning 
of the zone and then rise again. This temporary decline coincides with the appearance of Fagus 
and of the first Carpinus pollens. The opening of the closed forest canopy was conducive to the 
spread of light-loving species and favoured their rapid growth. Beech is excellent firewood, pro
ducing both heat and flame, and thus its expansion may have been encouraged by human activi
ty.28 The ratio of arboreal species declines continuously in the zone. Cereals peak at the end of 
this sub-zone (at 196 cm), reflecting their local cultivation. Other anthropogenic taxa can also be 
noted: the peaks of Chenopodiaceae and Artemisia too reflect disturbance. Asteraceae, tolerant 
of trampling, are also regarded as the typical weed flora of cultivated cereal fields.29 The values of 
Apiaceae and Fabiaceae also rise; however, their role as anthropogenic markers is uncertain since 
cultivated species (pea, lentil, bean) are often difficult to distinguish from their wild forms.

Weed species tolerant of trampling, which spread as a result of pastoral and arable farming 
(Asteraceae, Chenopodiaceae and Artemisia), appear from ca. 5500 cal BC (at 208 cm), parallel 
to the growing proportion of cereals and of species preferring open habitats, such as Cyperaceae. 
This vegetation change can be unambiguously attributed to human activity and can be associated 
with neolithisation and the spread of Neolithic subsistence economies. Although the analysis of 
this section of the sequence with a finer resolution is still in progress, the preliminary results 
differ markedly from the human impacts reconstructed on the basis of other pollen sequences.30 
Lamiaceae (predominantly Mentha) appear in the wetter areas of the one-time channel; Cypera
ceae show a slight decline. The presence of Sparganium, Myriophyllum and Lemna indicates an 
inflow of fresh water. The reed-sedge beds along the shore retreat.

The pollen sequence from Mezőlak reflects the rapid spread of arable and/or pastoral farm
ing, rather than a gradual shift from one subsistence to another during the Early Neolithic. This 
picture may be modified by the analysis of the pollen sequence at a finer resolution of 4 cm sub
sampling intervals. What is clear is that there were several different paths towards neolithisation 
in the Carpathian Basin aside from the acculturation of Mesolithic groups. The intensive human 
impact reflected by the section between 208-196 cm can most likely be correlated with the 
establishment of Neolithic settlements on loessy soils during the Keszthely phase of the Trans- 
danubian Linear Pottery,31 dated to 5500-4800 cal BC on the basis of the known radiocarbon 
dates. These data harmonise well with the evidence from other radiocarbon dated pollen profiles

28 Willis el al. (1997); Willis et al. (1998).
29 Behre (1981).
30 Willis (1997); Willis et al. (1995); Willis et al. (1997); Willis et al. (1998); Sümegi (1998); idem (1999); Sümegi et al. 

(1999).
31 Makkay (1982) 72. 99; idem: Ősrégészeti kutatások Magyarországon az utóbbi években. Az újkőkor és a rézkor [Pre

historic archaeology in Hungary in recent years. The Neolithic and Copper Ages], JAMÉ 45 (2003) 27-63, 41; Bánffy 
(2004).
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from Transdanubia.32 The radiocarbon date for 200-190 cm, the boundary between the first and 
second sub-zone, was 5740±70 uncal BP/4780-4400 cal BC.

The second sub-zone (196-188 cm) is marked by the temporary minimum of Quercus, and 
a drop in the values of Ulmus, Tilia, Acer and Fraxinus, parallel to the temporary expansion of 
Pinus sylvestris. The rise of light-loving Betula and Corylus, as well as of Fagus reflects the 
opening of the forest canopy and timber felling, corroborated also by a smaller peak of micro
charcoal and a temporary maximum of ferns, reflecting forest burning. The ratios of Artemisia 
and Asteraceae rise (their spread is promoted by human forest clearance33), while cereals decline, 
indicating the abandonment of cultivated fields and a possible shift to pastoral farming. The 
radiocarbon dates of 5540±40 uncal BP/4460-4260 cal BC at 188 cm and 190 cm suggest that 
this human activity fell into the Early Copper Age Lengyel III period. The values of Cyperaceae 
remain more or less unchanged and species preferring open water re-appear. Myriophyllum and 
Sparganium become dominant.

The third sub-zone (188-172 cm) is characterised by a peak of Quercus and the disappear
ance of conifers, Corylus and Betula, probably indicating the closing of the mixed oak forest 
canopy, although Ulmus, Tilia and Betula are present with low values. A smaller peak of cereals 
perhaps reflects the renewed cultivation of earlier abandoned fields. Two anthropogenic mark
ers, Rumex and Plantago lanceolata, make an appearance -  they can be taken as an indication 
of arable and/or pastoral farming, of constructed roads and human settlements.34 Their joint oc
currence probably reflects the use of the floodplain for pasturing livestock and small-scale cereal 
cultivation. The earlier herbaceous vegetation disappears for the greater part, while the values 
of Apiaceae rise. Ulmus and Tilia played an important role in foddering livestock: the leaves of 
these species were used as fodder.35 Reed-beds expand in the direct environment of the oxbow, 
the ratio of Cyperaceae declines and Sparganium disappears, suggesting the decrease of the open 
water. The palaeobotanical record is at slight variance with the results of the macrofossil analy
ses: the section between 240-125 cm was regarded as a single zone (MLM-5), while three pollen 
zones were distinguished for the same section. The macrofossil analyses suggested a desiccating, 
reed-bed covered area, while the pollen data indicated the alternation of wetter and drier periods 
and a fluctuating water cover.

MLP-10 (172-123 cm)
This zone can probably be correlated with the sub-Boreal. Four sub-zones can be distinguished 
in this zone. The ratio of arboreal species rises, reflecting reforestation. Quercus is present with 
relatively high values throughout the zone. The values of Poaceae first decline, then rise, and 
then drop again, reflecting the successive abandonment of cultivated fields. Artemisia shows 
a continuous presence, both as a steppean element and as an anthropogenic species tolerant of 
disturbance. Fagus and Carpinus too have a continuous presence in the forest, even if with low 
values. The presence of the latter in the mixed oak forest can be noted from this period. Hedera, 
a shade tolerant climber thriving in deciduous and mixed forests, makes an appearance. Other 
deciduous taxa {Tilia, Ulmus) have relatively low values; Pinus is present with constant values, 
while Picea expands. The ratios of Salix, Fraxinus and especially of Alnus show a substantial

32 Juhász (2002a); idem (2002b); idem (2004).
33 Behre (1981).
34 Behre. K. E.: The role of man in European vegetation history. In: Vegetation History. Ed. by B. Huntley and T. Webb III. 

Handbook of Vegetation Science 7. Dordrecht 1988, 633—672; Küster, H.: Herkunft und Ausbreitungsgeschichte eini
ger Secalietea-Arten. Tuexenia, Mitteilungen der Floristisch-soziologische Arbeitsgemeinschaft (1985) 89-97.

35 Heybroek, H. M. : Diseases and lopping for fodder as possible causes of a prehistoric decline of Ulmus. Acta Botanica 
Neerlandica 12 (1963) 215-223.
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rise, reflecting the appearance of a swamp alder wood, in which hydrophilous taxa, such as the 
Ranunculaceae and Galium are also present.

The first sub-zone (172-160 cm) is marked by the expansion of Corylus and the temporary 
decline of Quercus. The slight rise of the values of Betula reflects the opening of the forest 
canopy; the values of Fagus and Carpinus also increase. The relatively high values of Poaceae, 
the temporary peaks of cereals, Artemisia, Chenopodiaceae and Asteraceae are an indication of 
cereal cultivation.

The radiocarbon dates of 4930±70 uncal BP/3950—3530 cal BC at 156 and 160 cm fall within 
the Copper Age; the human impacts noted in the pollen record can be associated with the activity 
of the Middle Copper Age Balaton-Lasinja and Stroke Ornamented Pottery communities set
tling in the area.36

No traces of human activity can be noted in the second sub-zone (160-148 cm). The canopy 
of the mixed oak forest closes. The values of Alnus and Quercus show a substantial rise. The lack 
of species preferring open water -  with the exception of Sparganium -  reflects closed peatland 
vegetation, which harmonises with the macrofossil record (second half of zone MLM-5). Mono- 
lete and trilete spore ferns thrive in the aquatic environment.

The ratio of arboreal species declines at the boundary of the third sub-zone (148-136 cm). 
Alongside the slight decline of Quercus, the values of Alnus, Carpinus and Fagus drop too. This 
can probably be linked to the forest burning indicated by the micro-charcoal peak at 144 cm, and 
by a smaller peak in the curves of Betula and Corylus, both pioneer, light-loving taxa which re
generate rapidly after forest burning. Both taxa are present in the forest margins until the end of 
the zone. The radiocarbon measurements yielded a date of 4630±70 uncal BP/3650-3100 cal BC 
at 142 and 144 cm. The herbaceous vegetation is characterised by the expansion of Poaceae at 
the beginning of the sub-zone. Caryophyllaceae and Asteraceae make an appearance. A smaller 
peak of cereals can be noted, which coincides with the decline of Quercus. Artemisia, Chenopo- 
dium and Compositae are represented by relatively high values. The presence of Apiaceae and 
Fabaceae can be noted in this sub-zone. The radiocarbon dates suggest that human activity can 
be associated with Late Copper Age Baden communities.

The expansion of Cyperaceae can be noted in the wet areas; Typha also appears, together with 
Sparganium and Lemna, which prefers open, deeper water. The presence of Lamiaceae is also an 
indication of a wetter environment. The picture suggested by the pollen record differs from the 
findings of the macrofossil analyses, which reflect a drier area (end of zone MLM-5).

The fourth sub-zone (136-123 cm) is characterised by the spread of arboreal species and the 
decline of cereals. Betula, Fagus, Carpinus and Corylus appear with relatively higher values, 
probably owing to the fact that being pioneer taxa, they colonised the area more rapidly than oak 
after forest burning. Deciduous taxa dominate the forest; Picea and Pinus have two minor peaks. 
The decline of Corylus and Ulmus can be noted towards the end of this sub-zone. A few sporadic 
pollens of Cornelius mas and Juglans appear. Cultivated fields were apparently abandoned. The 
presence of Plantago, a weed species tolerant of trampling, can be regarded as an indicator of 
pastoral farming;37 other species indicating disturbance are Chenopodium, Galium and nitrophi- 
lous Urtica. A smaller micro-charcoal peak can be noted at the end of the sub-zone. Salix, a 
characteristic taxon of softwood riparian gallery woods, is still present, as is Acer and Fraxinus. 
Alnus, the typical taxon of swamp woods, appears with relatively low values.

36 Vaday, A.: Chronological charts. In: Hungarian archaeology at the turn of the millennium. Ed. by Zs. Visy. Budapest 
2004, 483-486.

37 Behre (1981).
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Phragmites, Sparganium and Myriophyllum again occur in a higher proportion, parallel to 
the slight decline of Cyperaceae. Lythrum, a typical taxon of wetter habitats, appears in the sam
ple. The values of Lamiaceae and Ranunculaceae preferring humid habitats too rise.

MLP-11 (123-84 cm)
The boundaries of this zone more or less coincide with the boundaries of the MLM-6 macrofossil 
zone. Three sub-zones have been distinguished. The first one (123-112 cm) starts with a small 
micro-charcoal peak. The ratio of arboreal species, and especially of Quercus drops drastically at 
116 cm. At the same time, the values of Ulmus, Carpinus and Fagus rise. Pollens of Cornus mas 
appear in the sample. Salix, Ainus and Fraxinus have a continuous presence, being typical taxa 
of gallery woods. The values of Poaceae rise significantly. Cereals have a low proportion in the 
sample. The proportion of Apiaceae and Fabaceae, which include several vegetable and fodder 
plants show a gradual increase. The presence of Plantago, Rumex and Galium is an indication of 
human activity, which can be dated to the Early Bronze Age.

Vitis and Fledera, the latter a climber thriving in gallery woods, appear in the second sub-zone 
(112—100 cm), which can be correlated with the Middle Bronze Age in the light of the radiocarbon 
dates. It is difficult to distinguish the pollens of wild Vitis riparia from those of cultivated Vitis 
vinifera. A warming climate is indicated by Castanea, a warmth-loving species thriving in sub- 
Mediterranean regions. The presence of Rumex and Plantago, species tolerant of trampling, reflect 
pastoral fanning activity. Apiaceae and Fabaceae peak in this sub-zone, perhaps reflecting the con
tinuous nature of a more developed horticulture. The sporadic occurrence of Cannabis!Humulus 
can be noted. The radiocarbon measurements yielded a date of 3330±40 uncal BP/1740—1510 cal BC 
at 110-108 cm and of 3290±70 uncal BP/1690-1490 cal BC at 108-105 cm. Since the presence of the 
Encrusted Pottery culture has not been documented west of Lake Balaton, it seems likely that the 
area was settled by the population of the Kisapostag culture in the Middle Bronze Age. Archaeo
logical sites indicating human settlement in the Mezőlak area are known from two sites.

The third sub-zone (100-84 cm) stands out by the marked presence of cereals and of weed 
associations, whose members include Plantago, Chenopodium, Artemisia and Asteraceae. The 
peak of Filipendula coincides with the temporary decline of Quercus and Corylus, reflecting the 
temporary opening of the forest canopy. There is a rise in the values of Fagus and Betula, both 
pioneer species, as well as of Carpinus. The forest margin vegetation is dominated by Corylus, 
which has a continuous presence. The 2—3% of Vitis pollens may indicate vine cultivation by 
Urnfield communities during the Late Bronze Age.

The vegetation of the shoreline is made up of Typha angustifolia, Phragmites and Cyperaceae, 
with an undergrowth of Lythrum, Galium and Mentha, each of which thrives on wet, nitrogen-rich 
soils. Monolete spore ferns have a continuous presence. Sparganium, Typha and Myriophyllum 
can be noted from the beginning of the zone; the latter is a member of floating aquatic com
munities of warm, nutrient-rich waters and indicates deeper waters. The pollen record correlates 
well with the findings of the macrofossil analyses. It must be noted that the presence of Glyceria 
maxima cannot be excluded in this and in earlier zones; however, it is difficult to distinguish its 
pollens from those of Poaceae and it could not therefore be identified with certainty.

The archaeological data correlate well with the pollen record. The area was most densely set
tled during the Late Bronze Age, explaining the intensity of human activity. Seven sites of this 
period have been identified in the Mezőlak area.

MLP-12 (84-64 cm)
The last zone is characterised by a drop in the ratio of arboreal species following their peak at 
the end of the previous zone and the expansion of Poaceae and, later, of the other herbaceous 
species. Cereals have a continuous presence together with the weeds of cultivated fields, such as
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Artemisia and Chenopodiaceae. The values of Fabaceae and Apiaceae decline. The proportion of 
Pinus increases; Abies shows a stable presence, similarly to Betula, Ulmus, Tilia and Fraxinus, 
deciduous taxa typical for mixed oak forests. Quercus peaks after a gradual rise. Corylus and 
Carpinus show a substantial decline. The values of Fagus rise by the end of the zone following 
a temporary decline. Betula has minimal values, and Hedera appears again. The overall decline 
of arboreal species can be noted at the end of the zone, parallel to the expansion of herbaceous 
species, especially of Artemisia. This may be a reflection of forest clearance, although a micro
charcoal peak cannot be noted in this case.

These changes most likely reflect human activity in the Early Iron Age Hallstatt period or 
the early Celtic period. The areas gained by forest clearance at the beginning of the zone were 
used for small-scale cereal cultivation. The values of Cyperaceae rise sharply following a minor 
decline (the same phenomenon was noted in the macrofossil sample), while Tvpha angustifolia 
declines after peaking at the beginning of the zone, although it must be noted that this is at 
variance with the macrofossil record. Sparganium is also present. A number of herbaceous taxa, 
which were earlier quite widespread, such as Filipendula and Lythrum, are absent. Alnus and 
Salix show a continuous decline, reflecting the expansion of shoreline taxa, such as Pteridophyta, 
and the desiccation of the peatland.

Three sites of the Late Iron Age La Téne culture of the Late Iron Age were identified in the Me
zőlak area.

The macrobotanical remains from Mezőlak
Gusztáv Jakab

The lowermost section of the core was made up of fluvial and lacustrine sediments poor in 
organic content, the upper 3 m section of reed peat. The core contained remains suitable for 
analyses between 395 and 35 cm. The degree of the decomposition of the reed peat varied: it 
was strongly decomposed between 240 and 125 cm and contained few macrofossils. The sample 
contained few remains (about thirty “taxa”), perhaps owing to the fact that the sampling location 
lay in the centre of the palaeochannel. The sediment sequence nonetheless preserved the imprints 
of climatic and hydrological changes and it is suitable for reconstructing the environment of the 
sediment catchment basin. The peat was humified upwards of 35 cm and was therefore unsuit
able for macrofossil analyses. The results of the analyses are shown in Fig. 6.

MLM-1 (395-365 cm; Pleistocene)
The bedrock of the core consisted of Pleistocene fluvial sediment, which graded into oligo- 
trophic lacustrine sediment. The radiocarbon dates indicate that this sediment was deposited 
during the Pupilla sterni zonula period,38 which can be synchronised with the Dryas I39 or Hein
rich l.40 The remains indicate slow flowing water and, later, an oligotrophic lake with a high

38 Sümegi (1996); Sümegi, P. -  Krolopp, E.: A magyarországi würm korú löszök képződésének paleoökológiai re
konstrukciója [Palaeoecological reconstruction of the formation of Hungarian Würmian loess deposits]. Földtani 
Közlöny 124 (1995) 125-148; idem: Quartermalacological analyses for modeling of the Upper Weichselian palaeo- 
environmental changes in the Carpathian Basin. Quaternary International 91 (2002) 53-63.

39 Mangerud et al. (1974).
40 Bond, G. -  Heinrich, H. — Broecker, W. — Labeyrie, L. -  McManus, J. -  Andrews, J. -  Huon, S. — Jantschik, R. — 

Clasen, S. -  Símet, C. -  Tedesco, K. -  Kiás, M. -  Bonani, G. -  Ivy, S.: Evidence for massive discharges of iceberges 
into the North Atlantic Ocean during the last glacial perion. Nature 360 (1992) 245-249; Bond, G. -  Broecker, W. —
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water level. Pondweed species, such as Myriophyllum alternifolium and Chara sp. thrived 
in the water. The lakeshore vegetation was made up of Phragmites communis, Schoenoplec- 
tus lacustris, Equisetum fluviatile and the Drepanocladus aduncus moss species. The sample 
yielded the tube cases of Leptoceridae. Phragmites communis was not too common in the 
basin. This community has much in common with the one which could be reconstructed from 
the remains in the contemporary sediment section from Szigliget Bay in Lake Balaton.41

MLM-2 (365-310 cm; Pleistocene)
Lacustrine sediment rich in organic matter was deposited at the end of the Pleistocene, with 
gradually increasing organic content. The radiocarbon dates indicate that this zone can be cor
related with the first half of the Bolling/Allerod interstadial. The macrofossil remains reflect a 
mesotrophic water and a dropping water level. The water level was higher at the beginning of 
the zone and the expansion of Schoenoplectus lacustris and Equisetum fluviatile can be noted. 
The sample contained seeds of the warmth-loving Batrachium species. The decrease of the water 
level continued until ca. 11,000 BP (13,200 cal BP). Gradual eutrophication is reflected by the 
appearance of Typha latifolia, Alisma plantago-aquatica and Lythrum sp. At the end of the zone, 
around ca. 11,000 BP (13,200 cal BP), the water level rose abruptly and the water became oligo- 
mesotrophic. The radiocarbon dates indicate that this brief phase can be synchronised with the 
Dryas II.

Phragmites communis played a subordinate role in this zone, most likely owing to the unfa
vourable climate. In Europe, reed became sterile as it spread northward; the shoots were unable 
to grow in the cold water and the strong frosts destroyed the plant.42 Few reed remains were found 
in the contemporary sediments of Lake Balaton.43

MLM-3 (310-280 cm; Pleistocene)
The sediment graded into blackish-brown peat at 305 cm. The radiocarbon measurements indi
cated that this macrofossil zone can be dated to the second half of the Bolling/Allerod interstadi
al. The macrofossil remains reflected a meso-eutrophic water and a low, but rising water level.

A significant change can be noted at 310 cm. The amount of Phragmites communis remains 
rose substantially. Carex elata has a low presence, while pondweeds and Schoenoplectus lacus
tris disappear. Marshland species, such as Oenanthe aquatica and Ranunculus sceleratus, can be 
noted, indicating that the palaeochannel was covered with reed beds. The decline of Phragmites 
and especially of Carex elata in the second part of the zone reflects a rising water level. The 
radiocarbon dates obtained for this section indicate that the first part of the zone can be dated to 
the Allerod, the second part to the Dryas III.

MLM-4 (280-240 cm; Holocene)
The composition of this zone greatly resembles the previous one; however, the expansion of 
Carex elata suggests the paludification of the palaeochannel. Sphagnum palustre (peat moss) 
appears at 260 cm, reflecting the presence of slightly acidic patches.

Johnsen, S. -  McManus, J. -  Lebeyrie, L. -Jouzel, J. -  Bonani, G.: Correlation between climate records from North 
Atlantic sediments and Greenland ice. Nature 365 (1993) 143-147.

41 Jakab et at. (2005).
42 Hasiam, S. M.: Biological flora of the British Isles. Phragmites communis Trin. Journal of Ecology 60 (1972) 585— 

610; Rodwell, J. S. (ed.): British plant communities. Volume 4. Aquatic communities, swamps and tail-herb fens. 
Cambridge 1995.

43 Jakab et al. (2005).
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The radiocarbon measurements indicate that this zone can be synchronised with the Pre- 
Boreal and the Boreal, even though the macrofossil analyses did not indicate a change in the 
aquatic vegetation of the period.

MLM-5 (240-125; Holocene)
The peat was more decomposed in the zone between 305-204 cm and 125-60 cm, although this 
was not visible to the naked eye and was only indicated by the degree of the decomposition of the 
macrofossils and their low concentration.

The number of macrofossil remains decreased in this zone. The sample practically contained 
reed rhizomes only, whose number was quite low. Carex elata disappears altogether. The zone 
was poor in species, containing no more than a few Mentha aquatica, Lythrum sp. and Typha 
angustifolia seeds. The area was covered with a homogenous reed-bed, which became desiccated 
at regular intervals. The retreat of the open water is also reflected in the pollen sequence.

The radiocarbon measurements indicate that this zone can be dated to the Atlantic and Sub- 
Boreal.

MLM-6 (125-80 cm; Holocene)
The macrofossil concentration grew significantly at 125 cm, which coincides with the spread of 
Fagus. The radiocarbon measurements indicate that this zone can be correlated with the second 
half of the Sub-Boreal.

Phragmites expands, and the appearance of Typha rhizomes, Carex elata, Carex acutiformis 
and Glyceria maxima can be noted. Mentha aquatica becomes more frequent. The improving 
climate (and increased precipitation) meant a better water supply for the area. The expansion of 
Typha at the expense of Phragmites reflects a growing eutrophication. The pollen record too 
indicates a higher water level and an eutrophic environment.

MLM-7 (80-35 cm; Holocene)
The improving climate led to the expansion of Typha, which gradually replaced reed. The rhi
zomes do not enable the determination of which Typha species predominated, for the seeds of both 
Typha angustifolia and Typha latifolia occur in the sediment. Cyperaceae become more common: 
the remains include Carex elata, C. acutiformis, C. rostrata, C. pseudocyperus, C. vesicaria and 
Glyceria maxima. The sample also yielded the tubular cases of Leptoceridae.

The macrofossil remains suggest that nutrient inwash increased and that the declining water 
level led to the palaeochannel’s rapid infill and, later, to its paludification. This was no doubt 
caused by the settlement of human communities in the area and their forest clearance (nutrient 
and soil inwash), reflected in the pollen sequence. The timber posts and pottery sherds brought 
to light from a layer dating to the same period about 100 m north of the sampling location on the 
territory of the peat mine provide evidence for human settlement in the immediate vicinity.
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The vegetation history of the Mezőlak area
Pál Sümegi

The analyses of the Mezőlak core revealed an infilling oxbow, reflecting the transition from the 
fluvial phase to the reed-bed cover. The succession, however, cannot be regarded as a typical 
example of a “classical” infilling succession because it was greatly influenced by micro-climatic 
and local hydrologic factors.

The area had a fluvial stage at the end of the Pleistocene. Paludification began during the 
Early Holocene: a common club-rush marshland evolved first, which was later replaced by reed- 
beds with stands of tufted sedge. Peat accumulation began at the close of the Pleistocene and 
the beginning of the Holocene. As a result of a warmer and drier climate, the reed-beds became 
homogenous and the peat decomposed. The sedimentation rate decreased, probably owing to the 
decomposition of the peat. However, we did not observe a pedogenic level, only a more decom
posed peat, which may have been caused by the increasingly continental climate or by the shift 
of the palaeochannel, since both changes led to fluctuations in the groundwater level. This “des
iccation zone” more or less coincides with the period ranging from the appearance of Quercus 
pollens to the appearance of Fagus pollens.

Parallel to the appearance of Fagus, which is regarded as an indication of improving climate 
and growing precipitation,44 the concentration of the macrobotanical remains grew. The number 
of taxa also rose. The vegetation of the area was transformed. The species rich reed-beds were 
gradually replaced by cattail, in which various sedge species also appeared. The emergence of a 
floating mat indicated by the pollen record was not confirmed by the macrobotanical remains, 
which suggested a gradual infilling and a shift from reed-beds to a cattail zone in this level.

It would appear that the one-time plant communities were rather poor in species. The species 
characterising the Pleistocene and Early Holocene layers of other known sediment sequences 
(e.g. Hajósi-kaszálók, Vörös-mocsár, Kelemér-Nagy-Mohos45) are absent. Climate indicator taxa 
are virtually absent from the sample. One reason for this may be that the area’s micro-climate 
was temperate owing to the lower-lying alluvium; another is the location of the sampling point 
near the centre of the peatland with a good water supply, which was selected in the hope that 
the core would contain well preserved pollen grains, but was perhaps less suitable for extract
ing samples best suited to macrofossil analyses. It is nonetheless noteworthy that the area is not 
particularly rich in relict species.

The sediment sequence spanned the past fifteen thousand years; the size of the sediment 
catchment basin favoured the accumulation of local pollens and it thus compares well with the se
quences from Zalavár46 and Kelemér-Kis-Mohos.47 The pollen sequence from this location docu
ments the appearance of a mixed taiga forest preserving Late Glacial thermo-mesophilous relicts, 
the vegetation dynamics of the Pleistocene/Holocene transition, the presence of a Holocene pine 
refugium in the Bakony foothills and the emergence of an elm-ash-oak dominated mixed forest 
in the Early Holocene. It is thus an important record of the vegetation history of this area.

44 Járainé-Komlódi (1966); idem (1969); idem (1987); idem (2000).
45 Jakab, G. -  Sümegi, P. -  Magyari, E.: New Quantative Method for the Paleobotanical Description of Late Quater

nary Organic Sediments (Mire-Development Pathway and Paleoclimatic Records from Southern Hungary). Antaeus 
27 (2004) 181-212; Magyari, E. -  Jakab, G. -  Rudner, E. - Sümegi, P.: Palynological and plant macrofossil data on 
Late Pleistocene short term climatic osscilations in North-east Hungary. Acta Palaeobotanica Supplement (1999) 
491-502.

46 Juhász (2002a).
47 Willis et ál. (1997).
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The sudden, almost abrupt appearance of plant cultivation and animal husbandry which can 
be associated with the first Neolithic communities, the evidence for a fully developed farming 
economy in the Middle Neolithic and its subsequent expansion during the Late Neolithic and 
the Copper Age complements the information from the archaeological record. The radiocarbon 
dates, the macrofossil record and the pollen sequence indicate that the intensive human activity 
during the Middle Neolithic, reflected by slash-and-burn forest clearance and weed taxa indi
cating trampling, livestock pasturing and cultivated fields, has no pre-Neolithic antecedents, 
implying that this area was settled by a community with a fully developed Neolithic economy. 
There is no indication whatsoever of experimentation such as has been observed elsewhere in the 
Carpathian Basin.48

The pollen record suggests that while cereal cultivation flourished in the Late Neolithic, its 
importance declined during the Early Copper Age, when a shift to pastoral farming can be noted. 
The significance of arable farming rose again during the Baden period of the Late Copper Age. 
The changes in the pollen composition during the Bronze Age reflect the different modes of how 
successive populations exploited the environment. The undoubtedly most important change is 
the appearance of grape (Vitis) pollen in the Middle Bronze Age alongside other thermophilous 
species, reflecting a more favourable, milder climate during this period and, perhaps, the appear
ance of a rudimentary viticulture. The Mezőlak pollen sequence correlates well with the archaeo- 
botanical evidence for Middle Bronze Age viticulture.49 The second peat decomposition layer 
(humification) can be correlated with the Middle Bronze Age and reflects a significant drop in 
the groundwater level; it is quite possible that the well-organised Middle Bronze Age communi
ties manipulated the groundwater regime of smaller areas by draining the high groundwater table 
of the alluvium with ditches and draining channels.50 The groundwater level rose again during 
the Late Bronze Age, suggesting a colder, wetter climate. The sediment sequence yielding rel
evant palaeoenvironmental information ends with the Iron Age; however, the samples submitted 
for radiocarbon dating and fine resolution pollen sampling (at 4 cm intervals) will undoubtedly 
modify the above broad reconstruction.
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Settlement patterns in the Mezőlak area

The settlement history of the Mezőlak area
Gábor Ilon

This study offers a detailed discussion of the archaeological record in the broader area of the 
sampling location in the Mezőlak region. What must be borne in mind in the case of the historical 
outline presented here is that while a detailed field survey has been conducted on the River Mar- 
cal’s eastern bank (County Veszprém), the same cannot be said of the area on the western bank 
(County Vas). The reason for this divergence is that this area is rather peripheral compared to the 
county seat in Szombathely and the museum located there.1 Another reason is that Celldömölk, 
the major town in this area, did not have a museum, and our knowledge of the archaeology of 
the area comes from stray finds and various finds collected by enthusiastic amateurs, or smaller 
assemblages collected in the course of the occasional field survey.2 The cultural attribution of the 
finds collected during field surveys reflects the then current state of archaeological research. It 
seems to me that the general picture which can be drawn on the basis of the currently available 
evidence will not be greatly modified in the future.

The sediment samples yielded information on the interaction between man and his envi
ronment from the Late Glacial, and it is therefore regrettable that there are no finds from the 
Epipalaeolithic and the Mesolithic. The sediment layers, which accumulated during the past few 
centuries, were disturbed and thus their correlation with archaeological periods is problematic.

The Neolithic
(Appendix 1; Fig. 1)

A total of thirty-seven Neolithic sites are known. Seven of these cannot be dated more precisely, 
and neither can their finds be attributed to a particular culture. The Central European Linear Pot
tery culture of the Middle Neolithic is represented by twenty-two sites. One site yielded finds of 
the Transdanubian Linear Pottery culture, three sites were characterised by the joint presence of 
the Transdanubian Linear Pottery and the Lengyel culture. The Lengyel culture, evolving from

1 Ilon, G.: A Vas megyei régészettudomány múltja, jelene és lehetséges jövője — Számvetés az évfordulók jegyében 
[Archaeology in County Vas: past, present and potential future -  A stocktacking on the occasion of anniversaries]. 
Vasi Honismereti és Helytörténeti Közlemények 3-4 (2003) 5-61.

2 Unfortunately, the works by Mária Károlyi (her thesis, written in 1976, and her doctoral dissertation on the field 
survey in the Kemenesalja area) are inaccessible. They are missing from the Archaeological Archives of the Savaria 
Museum in Szombathely and have disappeared from the library of the Department of Archaeology of the Eötvös 
Loránd University in Budapest.

333



Environmental Archaeology in Transdanubia

the Transdanubian Linear Pottery population,3 is represented by four independent sites. Clusters 
of sites can be noted at Gógánfa, Külsővat and Marcaltő, suggesting that these were perhaps lo
cated near fording places.

The Marcal Basin was part of the distribution of Neolithic cultures and it played an important 
role in both south to north and east to west population movements. Unfortunately, not one single 
Neolithic site is known from the Mezőlak area.

Important evidence for Neolithic arable farming comes from Adorjánháza-Kendtarói (Kender- 
áztató)-dűlő, where a Neolithic vessel bearing imprints of hulled wheat, naked barley and mil
let was found. The vessel fragment found at Adorjánháza-Uras-dülő bore imprints of two-row 
naked barley and millet.4

This population, engaged in slash-and-burn arable farming and stockbreeding, which mas
tered the art of copper metallurgy by the end of the Neolithic, had a major (and irreversible) 
impact on the environment.

The Copper Age
(Appendix 2; Fig. 2)

A total of forty-six Copper Age sites are known from the region, reflecting a denser settlement 
network compared to the previous period. Six of these sites cannot be dated more closely for 
their finds do not allow a precise cultural attribution. The presence of the late Lengyel culture 
(Lengyel III) is indicated by the Jánosháza site in County Vas, although it is possible that some 
of the other Lengyel sites also date from the culture’s late phase.5 A symbolic burial of the Pécel- 
Baden culture was also uncovered at this site.6 Finds of the Middle Copper Age Balaton-Lasinja 
culture are known from nineteen sites (one of which also yielded finds of the Pécel-Baden cul
ture). The Pécel-Baden culture of the Late Copper Age is represented by twenty-two sites. The 
topographical distribution of the sites shows clusters around Gógánfa, Adorjánháza, Külsővat 
and Mersevát, reflecting the importance of the fording places over the River Marcal.

The region was part of the distribution of Copper Age cultures and it played an important 
role in both south to north and east to west population movements. Unfortunately, not one single 
Copper Age site is known from the Mezőlak area.

This population, engaged in arable and pastoral farming, was familiar with copper metal
lurgy and had a major impact on the environment, especially compared to the preceding period.

Makkay, J: A magyarországi neolitikum kutatásának új eredményei [New advances in the research of the Neolithic 
in Hungary], Budapest 1982, 126.
Füzes, M.: A Dunántúl korai növénytermesztése és növényleletei. A Starcevo kultúra és a „tapolcai csoport” [Early 
plant cultivation and plant finds in Transdanubia. The Starcevo culture and the “Tapolca group”]. Bibliotheca Musei 
Tapolcensis 1. Tapolca 1991, 278, 280.
The currently accepted periodisation of the Lengyel culture (Lengyel I III) had not been elaborated at the time when 
the volumes on the archaeological topography of County Veszprém were written.
It is my belief that the retention of the original name of the culture (Pécel) is important in terms of research history, 
even more so, because its primacy is undeniable in terms of European archaeological research too. I agree with János 
Makkay that there is no need to adopt labels and terminologies reflecting nationalistic biases or simple ignorance. Cp. 
Makkay, J.: Osrégészeti kutatások Magyarországon az utóbbi években. Az újkőkor és a rézkor [Prehistoric archaeo
logy in Hungary in recent years. The Neolithic and Copper Ages], JAMÉ 45 (2003) 27-28, 48.
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Early and Middle Bronze Age
(Appendix 3; Fig. 3)

Finds of these two periods have been recovered from twenty-two sites, four of which cannot be 
more closely dated. Finds of the Early Bronze Age Makó (Zók) culture have been reported from 
two sites, pottery of the so-called Pesudo-Corded Ware culture is known from one site; the Kis- 
apostag culture is represented by seven sites, one of which also yielded finds of the Middle 
Bronze Age Encrusted Pottery culture. Finds of the latter have been found at two sites. The Tu
mulus culture is known from five sites.

The present state of research and the number of known sites suggest that the region was rather 
sparsely settled during this period. It would appear that the Marcal Basin was not settled by either 
Kisapostag or Encrusted Pottery groups from the east, and neither are there finds of the Oka- 
Sarród, the Vucedol and Gáta-Wieselburg population. The latter apparently controlled western 
Transdanubia up to the River Rába. The lack of Somogyvár finds can most likely be attributed 
to the state of research at the time of the field surveys.7 It seems likely that the area between the 
Rába and Marcal rivers was a kind of “no man’s land”, a marchland. A few sites of the early and 
classical Tumulus culture appear in this area and in the Marcal Valley at the end of this period.

Two sites represent this period in the broader area of the sampling location.

Late Bronze Age: the Urnfield culture
(Appendix 4; Fig. 4)

The archaeological record indicates that the region was most densely settled during this prehis
toric period. Lying between the Bakony Mountains and the Keszthely area, both occupied by 
regional Urnfield groups,8 the Marcal Basin was continuously occupied during the Late Bronze 
Age (Reinecke BD-Ha B2). The Urnfield population, engaged in crop cultivation and animal 
husbandry and known for its large-scale bronze metallurgy, undoubtedly had a profound impact 
on the environment.

A total of sixty-six sites are known from this period. Sixty-two of these were settlements; in 
two cases, the cemeteries used by the occupants of a settlement have also been identified (Csög- 
le-Kispáskom, Külsővat-Gányi-tó). Four sites are burial grounds (Magyargencs-Horváth-tag 
and Magyargencs-Börzsönyi-tag, Kemeneshőgyész-Kajmát I and Marcalgergelyi-Szőlőhegy), 
while one is the findspot of a bronze hoard found near Ság-hegy (Izsákfa).

Sited in a well defendable location, the hillfort at Celldömölk-Ság-hegy functioned as a re
gional metallurgical centre,9 and thus the discovery of a sandstone mould indicating the activity 
of a local bronzesmith at Külsővat is hardly surprising.10 Mention must be made of a Caka type 
fibula found in the same area.11

The distribution of the sites and their clusters in the Külsővat-Mersevát and the Marcaltő 
area reflect the continued importance of the traditional fording places over the river.

7 At the time the field surveys were conducted, the distribution of this culture in Hungary was still unclear.
8 Kőszegi (1988) 59.
9 Ibidem 63, 69; Ilon, G.: A településszerkezet és a fémművesség kapcsolatáról az Északnyugat-Dunántúl későbronz

korában [Settlement patterns and early metallurgy in the Late Bronze Age of north-western Transdanubia], In: 
A Dunántúl településtörténete IX. Ed. by B. Somfai. Veszprém 1992, 9-22.

10 Ilon (1996b) 52, Pl. 4. 4.
11 Ilon, G.: Egy fibulatípus újabb előfordulása Eszaknyugat-Dunántúlon [Das neuere Auftreten eines Fibeltyps im nord- 

western Transdanubiens], VMMK 17 (1985) 65-79; idem (1996b) 52, PI. 4. 7.
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The Marcal Basin lay in the heartland of the Urnfield distribution and played an important 
role in both south to north and east to west population movements.

A total of seven sites are known from the broader area of the sampling location at Mezőlak.

Early and Middle Iron Age: The Hallstatt culture and the Scythians
(Appendix 5; Fig. 5)

This period is represented by thirteen sites. Eleven of these are settlements and burial grounds 
of the eastern Hallstatt culture and two are Scythian sites (Mihályfa, Mezőlak). In contrast to 
the western bank of the River Marcal, from where burial mounds containing the graves of high- 
ranking individuals are known (Kismező, Boba), no such burials have been detected beside the 
Hallstatt settlements along the river’s eastern bank (only in areas farther away12).

It is possible that the potters of the communities settling in the region used the rocks of the 
volcanic basalt deposits and the crushed rocks from the Egyházaskesző quarry for making their 
wares.13

The loose scatter of Scythian finds is not surprising for it corresponds to the general pattern 
in Transdanubia. The finds can be interpreted as reflecting strong cultural impacts or the settle
ment of a small ruling elite.

The crossing place at Külsővat retained its importance during the Early Iron Age as well.

Late Iron Age: the Celts
(Appendix 6; Fig. 6)

Finds of the Late Iron Age La Téne culture have been recovered from nineteen sites: fourteen 
settlements and four burial grounds/graves. Only at Külsővat-Gányi-tó was both a settlement 
and a cemetery found. The Celtic occupation of the Marcal region can be dated between 271 and 
190 BC (corresponding to the LT Cl period);14 the area falling into County Vas was also densely 
settled during the LT D period.15 The significance of the fording places is reflected by the sites in 
the Külsővat area and the burials of the warriors who protected them uncovered at Kamond. The 
Celts’ intensive presence in the Mezőlak area is indicated by three sites.

The use of iron implements in arable faming and the Celts’ extensive iron industry took their 
toll on the environment and caused irreversible changes.

12 Dóba, Somlóvásárhely: Patek, E.: Westungarn in der Hallstattzeit. Quellen und Forschungen zur prähistorischen und 
provinzialrömischen Archäologie 7. Weinheim 1993, 62-86.

13 Gherdán, K. -  Szakmány, Gy. -  Weiszburg, T. -  Ilon, G.: Petrological and geochemical investigation of basaltic 
Bronze and Iron Age ceramics from Northwest Hungary. Berichte der Deutschen Mineralogischen Gesellschaft 
11 (1999) 82; idem: Petrological investigation of Bronze and Iron age ceramics from West Hungary: Vaskeresztes, 
Velem, Sé, Gór. In: Modern Trends in Scientific Studies on Ancient Ceramics. Papers presented at the 5th European 
Meeting on Ancient Ceramics, Athens 1999. Ed. by V. Kilikoglou, A. Hein and Y. Maniatis. BAR International Series 
1011. Oxford 2002, 305-312.

14 Szabó, M.: Pannónia a római foglalás előtt (La Téne-kor). In: Pannónia régészeti kézikönyve [Handbook of Pannon
ian archaeology]. Ed. by A. Mócsy and J. Fitz. Budapest 1990, 19-20.

15 Károlyi, M.: Late Celtic Hillfort at Ostffyasszonyfa. ActaArchHung 37 (1985) 408-409, Fig. 15.
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The Roman Age
(Appendix 7; Fig. 7)

The name of the watercourse (River Marcal) flowing through the study area dates from this pe
riod, and preserves the name of Mursella, a Roman town at Mórichida-Kisárpás.16

The eighty-two Roman Age sites represent the densest occupation since the Late Bronze Age 
Urnfield period. The sites include both rural settlements (sixty-one sites) and villae rusticae (sev
en sites). The remains of a rural settlement, a villa and a road were identified on the outskirts of 
Sümegcsehi. Another road section is known from Egyházaskesző. The terra sigillata hoard from 
Kispirit is a unique assemblage. The importance of the crossing places at Marcaltő, Külsővat and 
Kamond is reflected by the cluster of sites in these areas.

Vastly superior farming techniques and a range of formerly unknown industries were intro
duced to Pannónia in the wake of the Roman conquest, and this region was no exception. The 
transformation of the environment continued.

Five Roman Age sites are known in the Mezőlak area, two of which were perhaps villae 
rusticae. The single currently known settlement and burial ground of a Romanised Germanic 
population group was uncovered at Vinár.17

Migration period and Hungarian Conquest period
(Appendix 8; Fig. 8)

The Huns occupied the provinces of Pannónia Prima and Valeria in 434. Evidence for their pres
ence in this region comes from Kispirit (a burial dated to 425-455). The Dabronc burial (dating 
from 456-467) represents the heritage of the Germanic groups allied with the Sadagarii of the 
Hun period. No archaeological finds which can be associated with the Ostrogoths and the Sue- 
bians settling north of Lake Balaton in the spring of 45618 have yet come to light and it would 
appear that the Marcal Valley lay on the fringes of the Langobard settlement territory.19

The marshland of the Marcal Valley functioned as the part of the western marchland in 
the early Avar period.20 The period is represented by a partially uncovered burial ground at 
Kemeneshőgyész,21 and a spearhead and a bone pouch suspender from Külsővat.22 The border 
of the Avar Khaganate in the late Avar period lay farther to the west, by the River Rába, and the 
region lay in the empire’s interior. The place-names reflect the arrival of Slavic groups settling 
among and blending with the increasingly impoverished Avars during the 9th century.23 The 
Slavic presence is reflected by the word kamen (“stone”) in the name Kemeneshát and Kemenes
alja,24 as well as Kamond,25 and the word görzsöny in the name of Nemesgörzsöny.26 The names

16 Mócsy, A.: Pannónia az ókori irodalomban [Pannónia in the literature of antiquity]. In: Pannónia régészeti kézikönyve 
[Handbook of Pannonian archaeology]. Ed. by A. Mócsy and J. Fitz. Budapest 1990, 13.

17 Mithay (1989).
18 Sági (1985) 88.
19 Bóna, I.: A középkor hajnala [The Dawn of the Middle Ages], Budapest 1974, Fig. 3.
20 Szentpéteri (1995) Map 3; Vida (1996) 76.
21 lion (1996a).
22 Vida (1996) 74-75, Fig. 7.
23 Szentpéteri (1995) Map 6.
24 Kiss (1980) 326.
25 Ibidem 311.
26 Ibidem 458.
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of Dabronc,27 Karakó,28 Rigács,29 Szergény,30 and Vinár (“wine-grower”)31 too have a Slavic ety
mology, reflecting the settlement of Slavic groups. It is possible that some of these place names 
originate from the Árpádian Age and can be associated with a conscious settlement policy in
volving the servicing peoples.

One group of the ancient Hungarians, perhaps under the leadership of the Szalók kindred,32 
settled on the elevations fringing the Marcal Valley. According to György Györffy, the valley 
was part of the summer settlement territory of Huba, one of the chieftains of the Conquest peri
od.33 The place-name Egyházaskeszi too preserves the memory of one of the tribes of the ancient 
Hungarians (Keszi).34 Even though the archaeological finds are rather scanty (Celldömölk and 
Külsővat by the crossing place over the river, Kemenesszentmárton, Csíkvánd), they do indicate 
the occupation of the region in the 10th century.

Árpádian Age and early Middle Ages
(Appendix 9; Fig. 9)

Forming a natural boundary, the region functioned as a kind of internal marchland in the 1 Oth— 
11th centuries,35 reflected also by the name of Csögle.36 Although the archaeological record does 
not bear this out, the written sources record that there was an ispán's seat at Karakó and that the 
military and trade route passed through the region. The defence of the marchland was entrusted 
to the Pechenegs settled in the area, whose centre was at Árpás. Their presence is indicated by 
the toponyms around Jánosháza.37 The memory of the royal servicing peoples is preserved by the 
place-name Kemeneshőgyész (hőgvész, “ermine hunter”),38 while the name of Sümegcsehi sug
gests the settlement of hospites from Bohemia. The River Marcal marked the boundary between 
the later counties o f Veszprém (the settlement territory of the Szalók kindred) and Kolon (Zala, 
settlement territory of the Vérbulcsú kindred).

That the region was densely settled during this period is indicated both by the written sources 
and the archaeological finds, as well as by architectural monuments (mainly early churches). The 
quarrying of volcanic rock at Egyházaskesző was quite intensive during this period; this rock 
was used in the construction of the smaller fortifications and perhaps also of churches (which, 
unfortunately, have not been researched too extensively).

The number of settlements, manor houses, churches and castles (135) is much higher than 
the number of modern settlements (32). The reason for this is that the known archaeological sites

27 Kiss (1980) 171.
28 Ibidem 316.
29 Ibidem 545.
30 Ibidem 42.
31 Ibidem 696.
32 Anonymus: Gesta Hungarorum. Translated by Dezső Pais, with an introduction by György Györffy. Bibliotheca His- 

torica. Budapest 1977, 122.
33 Györffy, Gy.: István király és műve [King St. Stephen and his ouevrel. Budapest 1984, 200.
34 Kiss (1980) 131.
35 Kiss, G. -  Tóth, E.: A vasvári „Római sánc” és a „Katonák útja” időrendje és értelmezése. (Adatok a korai magyar 

gyepű-rendszer topográfiájához 1) [Die Chronologie und Interpretierung des „Römischen Walles“ und der Heer
straße zu Vasvár. Beiträge zur Topographie des frühgermanischen Verhaugürtelsystems]. CommArchHung (1987) 
129.

36 For the marchland, cp. Kiss (1980) 168.
37 Györffy, Gy.: Besenyők és magyarok [Pechenegs and Hungarians]. In: Györffy, Gy.: A magyarság keleti elemei. Bu

dapest 1990, 129.
38 Cp. Kiss (1980) 283, 326.
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include both the oft-shifting or temporary settlements of the Árpádian Age and the settlements 
before and after the dynamic population growth in the 13th century, as well as deserted villages. 
The manor houses at Külsővat and Marcaltő again underline the importance of the crossing 
places over the river.

Appendix 1. Neolithic sites in the Marcal Valley (Fig. 1)

1. Kemenesszentmárton-Felső-Marcal melléke VI: settlement (Ilon-Rasztovics (2000) 150)
2. Óhíd: TLP settlement (MRT 3, Site 45/8)
3. Mihályfa: TLP settlement (MRT 3, Site 37/8)
4. Gógánfa: TLP settlement (MRT 3, Site 17/11)
5. Gógánfa: TLP settlement (MRT 3, Site 17/10)
6. Gógánfa: TLP settlement (MRT 3, Site 17/9)
7. Gógánfa: TLP settlement (MRT 3, Site 17/6)
8. Gógánfa-Nyíres: TLP settlement (MRT 3, Site 17/1)
9. Dabronc-Csombor: TLP settlement (MRT 3, Site 12/6)

10. Dabronc-Rétalja-dűlő: TLP settlement (MRT 3, Site 12/4)
11. Dabronc: TLP settlement (MRT 3, Site 12/2)
12. Megyer: TLP settlement (MRT 3, Site 36/2)
13. Megyer-Csombor: TLP settlement (MRT 3, Site 36/1)
14. Rigács: TLP settlement (MRT 3, Site 49/2)
15. Zalameggyes: Lengyel settlement (MRT 3, Site 68/2)
16. Zalaszegvár: Lengyel settlement (MRT 3, Site 69/2)
17. Kamond: TLP settlement (MRT 3, Site 23/10)
18. Kamond-Fövenytető: TLP settlement (MRT 3, Site 23/7)
19. Kiscsősz-FIunyor-patak: TLP and Lengyel settlement (MRT 3, Site 28/6)
20. Csögle-Pusztaszőlő: TLP and Lengyel settlement (MRT 3, Site 11/3-4)
21. Adorjánháza-Egeralja: TLP settlement (MRT 3, Site 1/16)
22. Adorjánháza: TLP settlement (MRT 3, Site 1/6)
23. Kiilsővat-Belsőbánd II: settlement (MRT 4, Site 40/15)
24. Külsővat-Gányi-tó: TLP and Lengyel settlement (MRT 4, Site 40/10)
25. Külsővat-Derma III: settlement (MRT 4, Site 40/4)
26. Külsővat-Derma II: settlement (MRT 4, Site 40/3)
27. Magyargencs—Cövekháza: settlement (MRT 4, Site 44/13)
28. Nemesgörzsöny-Szélmezői-dülő: TLP settlement (MRT 4, Site 55/11)
29. Nemesgörzsöny—Kanálisra dűlő I: Lengyel settlement (MRT 4, Site 55/4)
30. Egyházaskesző-Hajmás: settlement (MRT 4, Site 26/7)
31. Egyházaskesző-Kurcant: TLP settlement (MRT 4, Site 26/6)
32. Egyházaskesző-Molnár-sziget: TLP, Zseliz settlement (MRT 4, Site 26/5; lion (1995) 63-137)
33. Marcaltő-Gerencei-dülő IV: TLP settlement (MRT 4, Site 47/13)
34. Marcaltő-Gerencei-dülő II: settlement (MRT 4, Site 47/10).
35. Marcaltő-Gerencei-dülő I: settlement (MRT 4, Site 47/7)
36. Csikvánd-Kalmártag: TLP settlement (MRT 4, Site 21/6)
37. Csikvánd-Csillagtag: TLP settlement (MRT 4, Site 21/3)

Appendix 2. Copper Age sites in the Marcal Valley (Fig. 2)

1. Jánosháza-Fürdő-domb: Lengyel III settlement, symbolic Baden burial (Károlyi (1969); idem (1992); 
5-15; idem (2004) 69, Fig. 79. 3)

2. Mersevát-Hímes kő: settlement (Ilon-Rasztovics (2000) 148)
3. Kemenesszentmárton-Felső-Marcal melléke III: settlement (Ilon-Rasztovics (2000) 150)
4. Sümegcsehi-Keszthely-kút: Baden settlement (MRT 3, Site 55/1)
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Fig. 1. Neolithic sites in the Marcal Valley (1—37. sites, cp. Appendix 1, ® sampling location)
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5. Mihályfa: Balaton-Lasinja settlement (MRT 3, Site 37/8)
6. Kisvásárhely: Baden settlement (MRT 3, Site 33/5)
7. Gógánfa: Baden settlement (MRT 3, Site 17/11)
8. Gógánfa: Balaton-Lasinja settlement (MRT 3, Site 17/8)
9. Gógánfa: Balaton- Lasinja settlement (MRT 3, Site 17/7)

10. Gógánfa-Máhó: Baden settlement (MRT 3, Site 17/5)
11. Gógánfa: Balaton-Lasinja settlement (MRT 3, Site 17/4)
12. Gógánfa- -Nyíres: Balaton-Lasinja settlement (MRT 3, Site 17/1)
13. Dabronc: Balaton-Lasinja settlement (MRT 3, Site 12/2)
14. Megyer: Baden finds in the Janus Pannonius Museum of Pécs (MRT 3, Site 36/*)
15. Megyer: settlement (MRT 3, Site 36/5)
16. Rigács-Kavicsbánya: Balaton-Lasinja settlement (MRT 3, Site 49/3)
17. Rigács: Balaton-Lasinja settlement (MRT 3, Site 49/2)
18. Rigács-Vasútállomás: Balaton-Lasinja settlement (MRT 3, Site 49/1)
19. Zalameggyes: Baden settlement (MRT 3, Site 68/4)
20. Zalameggyes: Balaton-Lasinja settlement (MRT 3, Site 68/3)
21. Zalameggyes: Balaton-Lasinja settlement (MRT 3, Site 68/1)
22. Zalaszegvár-Kohári-domb: settlement (MRT 3, Site 69/7)
23. Kamond: Balaton-Lasinja settlement (MRT 3, Site 23/10)
24. Kamond-Fövenytető: Balaton-Lasinja settlement (MRT 3, Site 23/7)
25. Kamond-Kerta junction: Balaton-Lasinja settlement (MRT 3, Site 23/2)
26. Kamond-Dabrókai-csárda: Balaton-Lasinja settlement (MRT 3, Site 23/1)
27. Kispirit: Baden settlement (MRT 3, Site 31/5)
28. Csögle-Dobó-major: Baden settlement (MRT 3, Site 11/5)
29. Csögle-Pusztaszőlő: Balaton-Lasinja and Baden settlement (MRT 3, Site 11/3-4)
30. Csögle-Józsák-dombja: Baden settlement (MRT 3, Site 11/2)
31. Adorjánháza-Várhelyek: Balaton-Lasinja (MRT 3, Site 1/19)
32. Adorjánháza-Uras-dűlő: Balaton-Lasinja settlement (MRT 3, Site 1/10)
33. Adorjánháza: Baden settlement (MRT 3, Site 1/6)
34. Adorjánháza-Tsz-istállók: Baden settlement (MRT 3, Site 1/5)
35. Adorjánháza-Kendtarói-dűlő: Balaton-Lasinja settlement (MRT 3, Site 1/3)
36. Adorjánháza-Kendtarói-dűlő: Baden settlement (MRT 3, Site 1/2)
37. Külsővat-Belsőbánd II: settlement (MRT 4, Site 40/15)
38. Külsővat-Gányi-tó: Baden settlement (MRT 4, Site 40/10)
39. Külsővat-Derma III: settlement (MRT 4, Site 40/4)
40. Külsővat-Derma II: Baden settlement (MRT 4, Site 40/3; lion (1996b) 43-44)
4L Magyargencs-Ürgehegy: Baden settlement (MRT 4, Site 44/18)
42. Egyházaskesző-Kurcant: Baden settlement (MRT 4, Site 26/6)
43. Egyházaskesző-Molnár-sziget: Baden settlement (MRT 4, Site 26/5; lion (1995) 63-137)
44. Marcaltő-Gerencei-dülő I: Baden settlement (MRT 4, Site 47/7)
45. Malomsok-Cseresznyés: Baden settlement (MRT 4, Site 45/14)
46. Csikvánd-Temetőalja: Baden settlement (MRT 4, Site 21/5)

Appendix 3. Early and Middle Bronze Age sites in the Marcal Valley (Fig. 3)

1. Jánosháza-Országúti-dülő: burial mound of the Tumulus culture (Fekete (1986); idem (2004) 157-181)
2. Izsákfa-Bokodpuszta: Early Bronze Age burial (lion (2004) 214, Pis VII—VIII)
3. Mersevát-Hímes kő: settlement (lion- Rasztovics (2000) 148; Károlyi (2004) Fig. 134)
4. Kemenesszentmárton-Felső-Marcal melléke: settlement (Ilon—Rasztovics (2000) 150)
5. Gógánfa: Tumulus culture burial (MRT 3, Site 17/14)
6. Dabronc-Kossuth Street: Early Bronze Age Zók settlement (MRT 3, Site 12/5)
7. Dabronc-Rétalja-dülő: Early Bronze Age Zók settlement (MRT 3, Site 12/4)
8. Kamond: early Encrusted Pottery culture settlement (MRT 3, Site 23/12)
9. Kamond-Orge-domb: Tumulus culture settlement (MRT 3, Site 23/9)
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Fig. 2. Copper Age sites in the Marcal Valley (1-46. sites, cp. Appendix 2, 0  sampling location)
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10. Csögle-Kispáskom: Tumulus culture burial (MRT 3, Site 11/7)
11. Csögle-Pusztaszőlő: early Encrusted Pottery culture settlement (MRT 3, Site 11/4)
12. Adorjánháza—Szigetdomb: Pseudo-Corded Ware culture settlement (MRT 3, Site 1/13)
13. Külsővat-Belsőbánd II: Kisapostag settlement, bronze pin of the Tumulus culture (MRT 4, Site 40/15; lion 

(1996b) 45, PI. 4. 1)
14. Külsővat-Hajórét: Kisapostag/Encrusted Pottery culture (?) settlement (lion (1996b) 45, Fig. 2)
15. Külsővat-Derma III: Kisapostag settlement (MRT 4, Site 40/4)
16. Mezőlak-Asszonyfa II: settlement (MRT 4, Site 48/13)
17. Mezőlak-Szentpéteri-domb I: Kisapostag settlement (MRT 4, Site 48/5; lion (1995) 63-137)
18. Magyargencs-Bujdosó-rét: Kisapostagi settlement (MRT 4, Site 44/11)
19. Nemesgörzsöny—Kertalja: Kisapostag settlement (MRT 4, Site 55/7)
20. Nemesgörzsöny—Kanálisra dűlő II: Kisapostag settlement (MRT 4, Site 55/5)
21. Egyházaskesző—Kurcant: Kisapostag settlement (MRT 4, Site 26/6)
22. Marcaltő-Gombóc: Kisapostag settlement (MRT 4, Site 47/4)

Appendix 4. Late Bronze Age sites in the Marcal Valley (Fig. 4)

1. Izsákfa-Guta-dűlő: bronze hoard (unpublished)
2. Kemenesszentmárton-Felső-Marcal melléke II: settlement (Ilon-Rasztovics (2000) 150)
3. Mersevát-Falu feletti dűlő: settlement (Ilon-Rasztovics (2000) 148)
4. Sümegcsehi-Hatfai-dülő: settlement (MRT 3, Site 55/2)
5. Sümegcsehi-Keszthcly-kút: settlement (MRT 3, Site 55/1)
6. Óhíd: settlement (MRT 3, Site 45/8)
7. Gógánfa: settlement (MRT 3, Site 17/8)
8. Gógánfa-Máhó: settlement (MRT 3, Site 17/5)
9. Dabronc: settlement (MRT 3, Site 12/2)

10. Rigács-Kavicsbánya: settlement (MRT 3, Site 49/3)
11. Zalameggyes: settlement (MRT 3, Site 68/2)
12. Zalaszegvár: settlement (MRT 3, Site 69/8)
13. Zalaszegvár-Kohári-domb: burials (MRT 3, Site 69/7)
14. Zalaszegvár: settlement (MRT 3, Site 69/4)
15. Zalaszegvár: settlement (MRT 3, Site 69/2)
16. Kamond-Tölös-dűlő: settlement (MRT 3, Site 23/3)
17. Kamond-Kerta junction: settlement (MRT 3, Site 23/2)
18. Nagypirit: settlement (MRT 3, Site 40/3)
19. Kispirit: settlement (MRT 3, Site 31/4)
20. Kispirit-Homokbánya: settlement (MRT 3, Site 31/1)
21. Kiscsősz-Hunyor-patak: settlement (MRT 3, Site 28/6)
22. Csögle-Kispáskom: settlement and tumulus burials (MRT 3, Site 11/6—7)
23. Csögle-Dobó-major: settlement (MRT 3, Site 11/5)
24. Csögle-Pusztaszőlő: settlement (MRT 3, Site 11/3-4)
25. Adorjánháza-Kendtarói-dűlő: settlement (MRT 3, Site 1/2)
26. Külsővat-Belsőbánd I: settlement (MRT 4, Site 40/14)
27. Külsővat-Bánhalmi Á.G.-Gyümölcsös: settlement (MRT 4, Site 40/12-13; lion (1995) 63-137)
28. Külsővat-Gányi-tó: settlement, burial ground (MRT 4, Site 40/10; lion (1995); idem (1996b) 53, PI. 5. 3-5)
29. Külsővat-Derma III: settlement (MRT 4, Site 40/4)
30. Külsővat-Derma I: settlement (MRT 4, Site 40/2)
31. Marcalgergelyi-Szőlőhegy: burial ground? (MRT 4, Site 46/3)
32. Marcalgergelyi-Bicsakdomb: settlement (MRT 4, Site 46/2; lion (1996) 35-56)
33. Vinár-Marcal-rét: settlement (MRT 4, Site 80/2)
34. Mihályháza—Ülésalja II: settlement (MRT 4, Site 49/7)
35. Mihályháza—Pap-sziget: settlement (MRT 4, Site 49/4)
36. Mihályháza-Kányás: settlement (MRT 4, Site 49/3)
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Fig. 3. Early and Middle Bronze Age sites in the Marcal Valley (1-22. sites, cp. Appendix 3,
® sampling location)



The Devecser Plain

37. Kemeneshőgyész-Kajmát I: twelve tumuli (MRT 4, Site 36/4)
38. Mezőlak-Érre járó dűlő: settlement (MRT 4, Site 48/15)
39. Mezőlak-Asszonyfa I: settlement (MRT 4, Site 48/12)
40. Mezőlak-Téglavetői-dülő: settlement (MRT 4, Site 48/11)
41. Mezőlak-Szentpéteri-domb III: settlement (MRT 4, Site 48/7)
42. Mezőlak-Szentpéteri-domb II: settlement (MRT 4, Site 48/6; lion (1995) 63-137)
43. Mezőlak-Szélmező-Tőzegtelep: settlement (MRT 4, Site 48/3)
44. Mezőlak-Szélmező-Bokros: settlement (MRT 4, Site 48/2)
45. Magyargencs-Horváth- és Börzsönyi-tag: tumulus (?) and settlement (MRT 4, Site 44/16-17)
46. Magyargencs-Tsz-Gyümölcsös: settlement (MRT 4, Site 44/10)
47. Magyargencs-Pörneczi-major II: settlement (MRT 4, Site 44/6)
48. Nagyacsád-Darvas II: settlement (MRT 4, Site 50/5)
49. Nemesgörzsöny-Dingágy: settlement (MRT 4, Site 55/9)
50. Nemesgörzsöny-Hegyre dűlő: settlement (MRT 4, Site 55/6)
51. Nemesgörzsöny-Posta: settlement (MRT 4, Site 55/3)
52. Egyházaskesző-Kurcant: settlement (MRT 4, Site 26/6)
53. Egyházaskesző-Molnár-sziget: settlement (MRT 4, Site 26/5)
54. Egyházaskesző-Legelői-dűlő: settlement (MRT 4, Site 26/1)
55. Várkesző-Tóaljai-dűlő: settlement (MRT 4, Site 77/2)
56. Marcaltő-Zsigmondháza II: settlement (MRT 4, Site 47/18)
57. Marcaltő-Zsigmondháza I: settlement (MRT 4, Site 47/17)
58. Marcaltő-Farkasd-puszta I: settlement (MRT 4, Site 47/14)
59. Marcaltő-Gerencei-dűlő III: settlement (MRT 4, Site 47/12)
60. Marcaltő-Gombóc: settlement (MRT 4, Site 47/4)
61. Marcaltő-Héderalja: settlement (MRT 4, Site 47/3)
62. Malomsok-Kendereskert: settlement (MRT 4, Site 45/11)
63. Malomsok-Nagyvölgy: settlement (MRT 4, Site 45/10)
64. Malomsok-Fekete-Puszta I: settlement (MRT 4, Site 45/3)
65. Csikvánd-Kalmártag: settlement (MRT 4, Site 21/6)
66. Csikvánd-Hajlás II: settlement (MRT 4, Site 21/5; lion (1995) 63-137)

Appendix 5. Early and Middle Iron Age sites in the Marcal Valley (Fig. 5)

1. Jánosháza-Fürdő-domb: burial ground, settlement (Károlyi (1969); Fekete (1986) 57-58; Károlyi (1992) 
5-6)

2. Boba: tumulus (Lázár (1951) 41; idem (1955) 202)
3. Kismező-major: tumulus (Lázár (1951) 40; Vadász (1998) 23-49)
4. Mihályfa-Fenyősi-dűlő: four Scythian bronze rattles (MRT 3, Site 37/7)
5. Megyer: settlement (MRT 3, Site 36/6)
6. Kiilsővat-Belsőbánd II: settlement (MRT 4, Site 40/15)
7. Külsővat-Bánhalmi A.G.-Gyümölcsös: settlement and burial ground; the latter yielded the fragment of a 

small bow fibula (MRT 4, Site 40/12-13; lion (1996b) 53-54, PI. 6. 1-3)
8. Marcaltő-Gerencei-dűlő III: settlement (MRT 4, Site 47/12)
9. Marcaltő-Gerencei-dűlő, Homokbánya: settlement (MRT 4, Site 47/5)

10. Mezőlak-Szentpéteri-domb I: stray Scythian quiver mount (MRT 4, Site 48/5; Smidt (1934) 201-209)
11. Békás-Füzesi-dűlő: burial ground (MRT 4, Site 16/6; lion (1995) 63-137)
12. Malomsok-Marcal-part: settlement (MRT 4, Site 45/6)
13. Csikvánd-Kalmártag: settlement (MRT 4, Site 21/6)
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Fig. 4. Late Bronze Age sites in the Marcal Valley (1~66. sites, cp. Appendix 4, ® sampling location)
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Appendix 6. Celtic sites in the Marcal Valley (Fig. 6)

1. Izsákfa-Bokodpuszta III: settlement (Ilon-Rasztovics (2000) 150)
2. Celldömölk-11 Deák F. Street: burial (Károlyi (2004) 163, Fig. 165)
3. Gógánfa-Függődomb: settlement (MRT 3, Site 17/13)
4. Dabronc: settlement (MRT 3, Site 12/2)
5. Kamond-Károlyháza-puszta: burial yielding a sword and a lance (MRT 3, Site 23/13)
6. Kamond-Fövenytető: burial ground (MRT 3, Site 23/6; Mithay (1966) 55-68)
7. Nagypirit: settlement (MRT 3, Site 40/4)
8. Csögle-Pusztaszőlő: settlement (MRT 3, Site 11/3—4)
9. Külsővat-Bánhalmi Á.G.-Gyümölcsös: settlement (MRT 4, Site 40/12-13, lion (1995); idem (1996b) 55, 

PI. 6. 11-12)
10. Külsővat-Gányi-tó: settlement and inhumation burials (MRT 4, Site 40/10; lion (1996b) 55, PI. 6. 7, 

9-10)
11. Mezőlak-Szentpéteri-domb III: settlement (MRT 4, Site 48/7)
12. Mezőlak-Szentpéteri-domb II: settlement (MRT 4, Site 48/6; lion (1995) 63-137)
13. Mezőlak-Szentpéteri-domb 1: settlement (MRT 4, Site 48/5)
14. Magyargencs-Ürgehegy: settlement (MRT 4, Site 44/18)
15. Magyargencs-Bujdosó-rét: settlement (MRT 4, Site 44/11)
16. Magyargencs-Marcal-rét I; settlement (MRT 4, Site 44/8)
17. Marcaltő-Farkasd-puszta II: settlement (MRT 4, Site 47/15)
18. Malomsok-Nagyvölgy: settlement (MRT 4, Site 45/10)
19. Malomsok-Borsódomb: settlement (MRT 4, Site 45/7)

Appendix 7. Roman Age sites in the Marcal Valley (Fig. 7)

1. Jánosháza-Fürdő-domb: burial (Károlyi (1992) 5)
2. Izsákfa-Bokodpuszta-Dercona- és Szél hossza-dűlő; villa (Buocz (1964) 33)
3. Szergény-Szergényi-domb: settlement (Kiss (1999))
4. Sümegcsehi-Kossuth Street: burial ground (MRT 3, Site 55/3)
5. Sümegcsehi-Keszthely-kút: settlement, villa and road (MRT 3, Site 55/1)
6. Óhíd: settlement (MRT 3, Site 45/7)
7. Mihályfa: villái (MRT 3, Site 37/9)
8. Mihályfa-Erzsébet-dűlő: settlement (MRT 3, Site 37/4)
9. Mihályfa-Tsz-istállók: burial ground (MRT 3, Site 37/1)

10. Kisvásárhely: settlement (MRT 3, Site 33/1, 4)
11. Szalapa: burial ground (MRT 3, Site 57/2)
12. Gógánfa: settlement (MRT 3, Site 17/12)
13. Hetyefő: settlement (MRT 3, Site 20/2)
14. Hetyefő: settlement with a stone building (MRT 3, Site 20/1)
15. Megyer: settlement (MRT 3, Site 36/4)
16. Megyer: settlement (MRT 3, Site 36/3)
17. Rigács: settlement (MRT 3, Site 49/5)
18. Rigács-gravel pit: burial ground (MRT 3, Site 49/3)
19. Zalameggyes: settlement (MRT 3, Site 68/2)
20. Zalaszegvár: settlement (MRT 3, Site 69/8)
21. Zalaszegvár: burial (MRT 3, Site 69/5)
22. Zalaszegvár: settlement (MRT 3, Site 69/1)
23. Kamond: burial (MRT 3, Site 23/15)
24. Kamond: settlement (MRT 3, Site 23/11)
25. Kamond-Ürge-domb: settlement (MRT 3, Site 23/9)
26. Kamond: settlement (MRT 3, Site 23/5)
27. Kamond-Tölös-dülő: villa? (MRT 3, Site 23/3)
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Fig. 5. Early and Middle Iron Age sites in the Marcal Valley (1-13. sites, cp. Appendix 5,
® sampling location)
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28. Kamond-Kerta junction: settlement (MRT 3, Site 23/2)
29. Nagypirit-Illyefalvi-dűlő: settlement (MRT 3, Site 40/5)
30. Nagypirit: settlement (MRT 3, Site 40/4)
31. Nagypirit: settlement (MRT 3, Site 40/2)
32. Kispirit: hoard of terra sigillata vessels (MRT 3, Site 31/5)
33. Kispirit: settlement (MRT 3, Site 31/2)
34. Kiscsősz: settlement (MRT 3, Site 28/3-4)
35. Kiscsősz: settlement (MRT 3, Site 28/2)
36. Kiscsősz-Hunyor-patak: settlement (MRT 3, Site 28/1)
37. Csögle-Pusztaszőlő: settlement (MRT 3, Site 11/3-4)
38. Adorjánháza-Egeralja: settlement (MRT 3, Site 1/17)
39. Adorjánháza-Uras-dűlő: settlement (MRT 3, Site 1/10)
40. Adorjánháza: settlement (MRT 3, Site 1/8)
41. Adorjánháza: settlement (MRT 3, Site 1/7)
42. Adorjánháza: settlement (MRT 3, Site 1/6)
43. Adorjánháza-Kendtarói-dűlő: settlement (MRT 3, Site 1/3)
44. Adorjánháza-Kendtarói-dűlő: settlement (MRT 3, Site 1/2)
45. Külsővat-Belsőbánd II: settlement (MRT 4, Site 40/15)
46. Külsővat-Belsőbánd I: burial ground (MRT 4, Site 40/14)
47. Külsővat-Bánhalmi Á.G.-Gyümölcsös: settlement (MRT 4, Site 40/12-13)
48. Külsővat-Sűrüalja: villa (MRT 4, Site 40/9; Vida (1996) 66)
49. Külsővat-Bartodeiszky-tábla: burial ground, gravestone and buildigns (MRT 4, Site 40/7; Vida (1996) 

67-71)
50. Külsővat-Derma IV: settlement (MRT 4, Site 40/6)
51. Külsővat-Szabó-rét: villa rustica (MRT 4, Site 40/5; Vida (1996) 60-62)
52. Külsővat-Derma III: settlement (MRT 4, Site 40/4)
53. Marcalgergelyi-Bicsakdomb: settlement (MRT 4, Site 46/2)
54. Vinár-Cseralja: Germanic burial ground and settlement (MRT 4, Site 80/4; Mithay (1989) 49-76)
55. Vinár-Kisréti-dülő: settlement (MRT 4, Site 80/3)
56. Mihályháza-Csög: settlement (MRT 4, Site 49/11)
57. Mihályháza-Ülésalja II: settlement (MRT 4, Site 49/7; lion (1995) 63-137)
58. Mihályháza-Jókai Street: burial (MRT 4, Site 49/1; lion (1995) 63-137)
59. Békás-Kisagyagggyőr: settlement (MRT 4, Site 16/3)
60. Kemeneshőgyész-Kajmát III: settlement (MRT 4, Site 36/6)
61. Mezőlak-Agyaggyőr: villái (MRT 4, Site 48/14)
62. Mezőlak-Asszonyfa II: settlement (MRT 4, Site 48/13)
63. Mezőlak-Asszonyfa I: settlement (MRT 4, Site 48/12)
64. Mezőlak-Téglavetői-dülő: settlement (MRT 4, Site 48/11)
65. Mezőlak-Szentpéteri-domb III: villa (MRT 4, Site 48/7)
66. Magyargencs-Ürgehegy: settlement (MRT 4, Site 44/18)
67. Nemesgörzsöny-Dingágy: settlement (MRT 4, Site 55/9)
68. Nemesgörzsöny-Homoki-Darza: settlement (MRT 4, Site 55/8)
69. Egyházaskesző-Veremszer: settlement (MRT 4, Site 26/9; lion (1995) 63-137)
70. Egyházaskesző: east-west Roman road (MRT 4, Site 26/8)
71. Egyházaskesző-Berek-Kenderföldek: settlement (MRT 4, Site 26/3)
72. Egyházaskesző-Legelői-dülő: settlement (MRT 4, Site 26/1)
73. Marcaltő-Zsigmondháza II: settlement (MRT 4, Site 47/18)
74. Marcaltő-Zsigmondháza I: settlement (MRT 4, Site 47/17)
75. Marcaltő-Gyenka-tag: settlement (MRT 4, Site 47/8)
76. Marcaltő-Bandzsur-tag: settlement (MRT 4, Site 47/6)
77. Malomsok-Cseresznyés: settlement (MRT 4, Site 45/14)
78. Malomsok-Tördemész-dülő: settlement (MRT 4, Site 45/9)
79. Malomsok-Borsódomb: settlement (MRT 4, Site 45/7)
80. Csikvánd-Temctőalja: settlement (MRT 4, Site 21/5)

349



Environmental Archaeology in Transdanubia

Fig. 6. Celtic sites in the Marcal Valley (1-19. sites, cp. Appendix 6, ® sampling location)
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81. Csikvánd—Meggyesdomb: settlement (MRT 4, Site 21/4)
82. Csikvánd-Belterület: settlement (MRT 4, Site 21/1)

The Devecser Plain

Appendix 8. Migration period and Hungarian Conquest period sites
in the Marcal Valley (Fig. 8)

1. Kemenespálfa: stray Avar find {lion et al. (2000) 25)
2. Izsákfa-Bokodpuszta: late Avar burial ground (Plajner-Szaksz (1996) 6)
3. Celldömölk area: 8th century finds, perhaps from a settlement {lion et al. (2000) 24)
4. Celldömölk-Zsidó temető: burial from the second half or the close of the 10th century (Kiss (2000) 21)
5. Kemenesszentmárton: burial from the second half or the close of the 10th century (Kiss (2000) 119)
6. Kispirit: grave from the Hunnic period (MRT 3, Site 31/*; Bóna (1993) 171, 228, 257)
7. Dabronc-Ötvöspuszta: burial of a Germanic woman from a Sadagarius family, 456-467 (MRT 3, Site 

12/1 A; Sági (1985) 81—91)
8. Külsővat-Bánhalma-Gyümölcsös: early Avar burial ground and 10th century settlement ( Vida (1996) 75, 

80)
9. Kemeneshőgyész-Homokbánya: Avar burial ground (MRT 4, Site 36/13; lion  (1995); idem  (1996a); Pintér 

(2000) 323-335)
10. Marcaltő: a Carolingian lance from the bed of the River Marcal (MRT 4, Site 47/*)
11. Malomsok-Fekete-Puszta III: Migration period settlement (MRT 4, Site 45/5)
12. Csikvánd-Kavicsos: grave from the earlier 10th century (MRT 4, Site 21/2)

Appendix 9. Árpádian Age and early medieval sites 
in the Marcal Valley (Fig. 9)

1. Jánosháza-Erdődy-Choron-kastély: medieval manor-house probably with the associated settlement (pub
lished by Éva M. Kozák in RégFüz I. 33 (1980) 105-106; RégFüz I. 34 (1981) 102-103; RégFüz I. 35 (1982) 
118-119; RégFüz I. 36 (1983) 102; RégFüz I. 37 (1984) 113-114; RégFüz I. 38 (1985) 102; RégFüz I. 39 
(1986) 92-93; RégFüz I. 40 (1987) 101)

2. Karakó: Árpádian Age ispán’s castle (?), medieval small fort, post-medieval fort (Gömör—Hajmási (1977) 
60)

3. Izsákfa-Kastélydomb: Árpádian Age small fort (Savaria Museum, Archives)
4. Izsákfa-Bokodpuszta: medieval village of Bokod (Plajner-Szaksz (1996); Mészáros-Kövecses (1999))
5. Boba-Butsfai-dűlő: Árpádian Age and medieval village of Bucsfa (Savaria Museum, Archives)
6. Celldömölk-Pórdömölk: Benedictine abbey, locus credibilis and the associated village (Kozák (1961) 1 lő

n i )
7. Mersevát-Hímes kő: medieval settlement (Mészáros-Kövecses (1999))
8. Kemenesszentmárton—Felső-Marcal melléke: medieval settlement (Mészáros Kövecses (1999))
9. Kemenesszentmárton: Roman Catholic church rebuilt into a fort during the late Middle Ages (Ivicsics 

(1993) 289-310) and the associated settlement
10. Szergény-Szergényi domb: Árpádian Age and medieval settlement (Mészáros-Kövecses (1999))
11. Sümegcsehi-Belterület: cemetery of the village of Csehi (MRT 3, Site 55/4) and the associated settle

ment
12. Sümegcsehi-Hatfai-dülő: medieval settlement (MRT 3, Site 55/2)
13. Sümegcsehi-Keszthely-kút: Árpádian Age and medieval settlement (MRT 3, Site 55/1)
14. Ohíd—Barátoki-dűlő: village of Enyere and its church, the Paulite monastery of Enyere (MRT 3, Site 

45/9)
15. Óhíd—Kútvölgyi-dülő: medieval village of Óhíd (MRT 3, Site 45/3)
16. Óhíd: Árpádian Age settlement (MRT 3, Site 45/1)
17. Mihályfa-Bécsi-mező: medieval village of Újbécs (MRT 3, Site 37/10)
18. Mihályfa: Árpádian Age and medieval village of Szentmárton (MRT 3, Site 37/6)
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19. Mihályfa-Erzsébet-dűlő: Árpádian Age and medieval village of Szenterzsébet (MRT 3, Site 37/4)
20. Kisvásárhely: Árpádian Age and medieval village (MRT 3, Site 33/1—2, 5)
21. Szalapa-Onódfai-dűlő: Árpádian Age and medieval village (MRT 3, Site 57/1)
22. Gógánfa: Árpádian Age settlement (MRT 3, Site 17/10)
23. Gógánfa: Árpádian Age settlement (MRT 3, Site 17/6)
24. Gógánfa-Máhó: Árpádian Age and medieval village of Máhó and its church and cemetery (MRT 3, Site 

17/5)
25. Dabronc: village of Dabronc (MRT 3, Site 12/2-3)
26. Dabronc-Ötvöspuszta: village of Ötvös and its cemetery (MRT 3, Site 12/1B)
27. Ukk-Iskola környéke: village of Ukk and its cemetery (MRT 3, Site 61/4)
28. Ukk-Mindszent-dűlő: village of Ukkmindszent and its church and cemetery (MRT 3, Site 61/3)
29. Ukk: Árpádian Age and medieval settlement (MRT 3, Site 61/2)
30. Hetyefő: Árpádian Age and medieval village of Helye (MRT 3, Site 20/1)
31. Megyer: Árpádian Age and medieval village of Megyer (MRT 3, Site 36/6)
32. Rigács: village and cemetery (MRT 3, Site 49/6)
33. Zalaszegvár: Árpádian Age settlement (MRT 3, Site 69/8)
34. Zalaszegvár-Kohári-domb: Árpádian Age and medieval village of Kohár (MRT 3, Site 69/7)
35. Zalaszegvár: Árpádian Age and medieval settlement (MRT 3, Site 69/4)
36. Zalaszegvár: Árpádian Age and medieval village of Zalaszeg (MRT 3, Site 69/1-2)
37. Kamond-Dabrókai-csárda: village of Botfölde (MRT 3, Site 23/14)
38. Kamond: medieval settlement (MRT 3, Site 23/10)
39. Kamond-Ürge-domb: Árpádian Age settlement (MRT 3, Site 23/9)
40. Kamond-Nagyberzseny: village of Nagy(Egyházas)Berzseny (MRT 3, Site 23/4)
41. Kamond-Tölös-dűlő: Árpádian Age and medieval settlement (MRT 3, Site 23/3)
42. Kamond-Dabrókai-csárda: Árpádian Age settlement (MRT 3, Site 23/1)
43. Nagypirit-Illyefalvi-dülő: Illefalva (MRT 3, Site 40/5)
44. Kispirit-Jankafölde: village of Jankafölde (MRT 3, Site 31/2)
45. Kiscsősz-Hunyor-patak: Árpádian Age settlement (MRT 3, Site 28/6)
46. Csögle-Dobó-major: church of the village of Chygle (MRT 3, Site 11/10)
47. Csögle-Dobó-major: medieval settlement (MRT 3, Site 11/5)
48. Csögle-Pusztaszőlő: Árpádian Age and medieval village (MRT 3, Site 11/3-4)
49. Adorjánháza-Kutyori-dülő: village of Janosy and its church (MRT 3, Site 1/18)
50. Adorjánháza-Egeralja: village of Egerallya and its church and cemetery (MRT 3, Site /16)
51. Adorjánháza-Szigetdomb: Árpádian Age village (MRT 3, Site 1/15)
52. Adorjánháza-Szigetdomb: medieval village (MRT 3, Site 1/14)
54. Adorjánháza-Uras-dűlő: Árpádian Age village (MRT 3, Site 1/12)
55. Adorjánháza-Uras-dűlő: Árpádian Age village (MRT 3, Site 1/11)
56. Adorjánháza: Árpádian Age and medieval settlement (MRT 3, Site 1/8)
57. Adorjánháza-Tsz-istállók: Árpádian Age settlement (MRT 3, Site 1/5)
58. Adorjánháza-Kendtarói-dűlő: Árpádian Age and medieval settlement (MRT 3, Site 1/2-3, 4)
59. Adorjánháza-Kendtarói-dűlő: medieval settlement (MRT 3, Site 1/1)
60. Külsővat-Belsőbánd II: village of Bánd (MRT 4, Site 40/15)
61. Külsővat-Belsőbánd I: Árpádian Age settlement (MRT 4, Site 40/14)
62. Külsővat-Gányi-tó: settlement (MRT 4, Site 40/10)
63. Külsővat-Nagyszilva-major: medieval settlement (MRT 4, Site 40/9)
64. Külsővat-Derma V: Árpádian Age settlement (MRT 4, Site 40/8)
65. Külsővat-Derma IV: Árpádian Age settlement (MRT 4, Site 40/6)
66. Külsővat-Belterület: settlement and church, and a 15th century manor-house (MRT 4, Site 40/1; lion 

(1995); llon-Sabjän (1989) 77-140)
67. Marcalgergelyi-Belterület és Bicsakdomb: village of Gergelyi (MRT 4, Site 46/1-2)
68. Vinár-Marcal-rét: Árpádian Age settlement (MRT 4, Site 80/2)
69. Vinár-Belterület: village of Vinár and its Árpádian Age church (MRT 4, Site 80/1; Hon (1995) 63—137)
70. Mihályháza-Csög: village of Csög (Chob) (MRT 4, Site 49/11)
71. Mihályháza-Tima: Árpádian Age {Thema) and medieval village (MRT 4, Site 49/8)
72. Mihályháza—Ülésalja II: Árpádian Age and medieval settlement (MRT 4, Site 49/7)
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73. Mihályháza-Ülésalja I: Árpádian Age and medieval settlement (MRT 4, Site 49/6)
74. Mihályháza-Csobotháza: village of Chobotháza (MRT 4, Site 49/5)
75. Mihályháza-Pap-sziget: village of Györgyfölde (MRT 4, Site 49/4)
76. Mihályháza, southern outskirts: village of Petend (MRT 4, Site 49/2)
77. Mihályháza-Belterület: village of Nádasd (MRT 4, Site 49/1)
78. Békás-Füzesi-dülő: medieval settlement (MRT 4, Site 16/6; lion (1995) 63-137)
79. Békás-Ocsokhida: Árpádian Age and medieval settlement (MRT 4, Site 16/5)
80. Békás-Nagyagyaggyőr II: medieval settlement (MRT 4, Site 16/4)
81. Békás-Kisagyagggyőr: Árpádian Age settlement (MRT 4, Site 16/3)
82. Békás-Nagyagyaggyőr I: Árpádian Age settlement (MRT 4, Site 16/2)
83. Békás-Kastélypark: medieval village (MRT 4, Site 16/1)
84. Kemeneshőgyész-Börhönd III: Árpádian Age and medieval village of Börhénd (MRT 4, Site 36/8)
85. Kemeneshőgyész-Kajmát III: Árpádian Age and medieval village of Kagymat (MRT 4, Site 36/6)
86. Kemeneshőgyész-Kajmát II: Árpádian Age and medieval village of Kagymat (MRT 4, Site 36/5)
87. Kemeneshőgyész-Belterület: Árpádian Age and medieval village of Hőgyész (MRT 4, Site 36/1)
88. Mezőlak, northern outskirts: village of Tanuk (Tanok?) (MRT 4, Site 48/*)
89. Mezőlak-Agyaggyőr: settlement (MRT 4, Site 48/14)
90. Mezőlak-Asszonyfa II: Árpádian Age settlement (MRT 4, Site 48/13)
91. Mezőlak-Asszonyfa I: settlement (MRT 4, Site 48/12)
92. Mezőlak-Szentpéteri-domb IV: settlement (MRT 4, Site 48/9)
93. Mezőlak-Kiserdő: settlement (MRT 4, Site 48/8)
94. Mezőlak-Szentpéteri-domb III: settlement (MRT 4, Site 48/7)
95. Mezőlak-Szentpéteri-domb II: settlement (MRT 4, Site 48/6; lion (1995) 63-137)
96. Mezőlak-Szentpéteri-domb I: Árpádian Age and medieval village of Asszonyfa and its church and 

cemetery (MRT 4, Site 48/5; lion (1995) 63-137)
97. Mezőlak-Belterület: church, village (MRT 4, Site 48/1)
98. Magyargencs-Éri-dülő: medieval settlement (MRT 4, Site 44/19)
99. Magyargencs-Hosszú: settlement (MRT 4, Site 44/15)

100. Magyargencs-Cövekháza: village of Bodaházagencs (MRT 4, Site 44/13)
101. Magyargencs-Főgencs: village of Felgencs (MRT 4, Site 44/12)
102. Magyargencs-Pörneczi-major I: settlement (MRT 4, Site 44/6)
103. Magyargencs-Hertelendy-major II: settlement (MRT 4, Site 44/3)
104. Magyargencs-Hertelendy-major I: settlement (MRT 4, Site 44/2)
105. Magyargencs-Belterület: village of Egyházasgencs and its church and cemetery (MRT 4, Site 44/1, 11)
106. Nagyacsád-Pusztatorony: village of Mátéháza and its church and cemetery (MRT 4, Site 50/7)
107. Nagyacsád-Kisacsád: medieval village of Újfalu (MRT 4, Site 50/2)
108. Nagyacsád-Belterület: Árpádian Age and medieval village of Acsád (MRT 4, Site 50/1)
109. Nemesgörzsöny-Homoki-Darza: settlement (MRT 4, Site 55/8)
110. Nemesgörzsöny-Hegyre dűlő: settlement (MRT 4, Site 55/6)
111. Nemesgörzsöny-Felsőgörzsöny and Alsógörzsöny: Árpádian Age and medieval villages (MRT 4, Site 

55/1-2)
112. Egyházaskesző: stone quarry (MRT 4, Site 26/10)
113. Egyházaskesző-Molnár-sziget: Árpádian Age and medieval settlement (MRT 4, Site 26/5; lion (1995) 

63-137)
114. Egyházaskesző-Faluhely: village of Egyházaskesző (MRT 4, Site 26/4)
115. Egyházaskesző-Berek-Kenderföldek: settlement (MRT 4, Site 26/3)
116. Egyházaskesző-Kisgula-állás: settlement (MRT 4, Site 26/2)
117. Várkesző: fort and the village bedie it on the meadow (MRT 4, Site 77/1)
118. Marcaltő-Ihász: Árpádian Age settlement (MRT 4, Site 47/21)
119. Marcaltő-Ihászi: medieval village of Ihász (MRT 4, Site 47/20)
120. Marcaltő-Ihász-puszta: settlement (MRT 4, Site 47/19)
121. Marcaltő-Zsigmondháza II: settlement (MRT 4, Site 47/18)
122. Marcaltő-Farkasd: village of Farkasd (MRT 4, Site 47/16)
123. Marcaltő-Farkasd-puszta II: settlement (MRT 4, Site 47/15)
124. Marcaltő-Farkasd-puszta I: settlement (MRT 4, Site 47/14)
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125. Marcaltő-Gerencei-dűlő I: settlement (MRT 4, Site 47/7)
126. Marcaltő-Belterület, Barátok kolostora: Árpádian Age and medieval village with a church, a manor- 

house and a mill (MRT 4, Site 47/1-2)
127. Malomsok- Sóshegy, Ponyvád: Árpádian Age village of Ponyvád (?) (MRT 4, Site 45/13)
128. Malomsok-Kendereskert: settlement (MRT 4, Site 45/11)
129. Malomsok-Nagyvölgy: settlement (MRT 4, Site 45/10)
130. Malomsok-Tördemész-dűlő: settlement (MRT 4, Site 45/9)
131. Malomsok-Szente: Árpádian Age and medieval village of Szente and its cemetery (MRT 4, Site 45/2)
132. Malomsok-Ómalomsok: Árpádian Age and medieval village of Malomsok (MRT 4, Site 45/1)
133. Csikvánd-Meggyesdomb: Árpádian Age and medieval village of Csikvánd (MRT 4, Site 21/4)
134. Csikvánd-Csillagtag: Árpádian Age settlement (MRT 4, Site 21/3)
135. Csikvánd, inner area: medieval village (MRT 4, Site 21/1; lion (1995) 63-137)
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Palaeoenvironmental studies 
in the Sárrét region

Description of the sampling location at Sárkeszi
Pál Sümegi

One of the most important sources of information for palaeoenvironmental studies are provid
ed by the sediment sequences from lakes and peatlands,1 which preserve a complete record of 
one-time events typical for terrestrial systems and the sediment catchment basin,2 3 including the 
changes caused by human activity in the lithosphere, the pedosphere and the biosphere. Lake 
basins in which sediments have accumulated over the past 12-15,000 years are especially in
valuable in this respect because the emergence and spread of food-producing economies and the 
development of high cultures fell into this period.

Earlier investigations have revealed that a lake basin of this type, infilled during the past 13- 
lb,000 years, can be found at Sárrét, in the centre of Transdanubia (Fig. 1)? The investigation of 
the thick Quaternary sediments of the north-east to south-west oriented neotectonic basin of the 
Sárrét region,4 extending over some 120 km2 between the Mezőföld region and the Transdanu- 
bian Mountain Range,5 was begun in the early 20th century.6 The Quartermalacological studies 
conducted by Tivadar Kormos proved that even though a part of the peatland was destroyed or 
became compacted or humified following draining and canalisation operations, the region still 
has thick sediments deposited during the Holocene.

The detailed malacological analyses conducted by Endre Krolopp and Levente Füköh from 
the 1970s enhanced the importance of the Sárrét region in palaeoenvironmental and stratigraphic 
studies.7

The major turning-point in the stratigraphic and palaeoenvironmental investigation of the 
region came in 1995, when an English-Hungarian team extracted undisturbed cores at Nádasd-

1 Evans, J. G. -  O’Connor, I :  Environmental Archaeology: Principles and Methods. Stroud 1999; Birks, H. J. B. — 
Birks, H. H.: Quaternary Palaeoecology. London 1980.

2 Mackereth, F. J. H.: Some chemical observations on post-glacial lake sediments. Philosophical Transactions of the 
Royal Society of London B. 250 (1966) 165-213.

3 Cserny-Siimegi (2003); Sümegi (2003).
4 Dömsödi (1977).
5 Lóczy (1913); Cserny (2000).
6 Kormos (1909).
7 Fűköh, L. -  Krolopp, E.: Holocene lacustrine fauna from Sárrét, Hungary. In: Proceedings of the 8th International 

Malacological Congress (Budapest, Hungary). Ed. by L. Pintér. Budapest 1986, 85-86; Fűköh, L.: A Fejér-megyei 
Sárrét holocén Mollusca faunájának biosztratigráfiai vizsgálata [Biostratigraphical investigation on Mollusc fauna 
of Sárrét in Fejér-country]. Soosiana 5 (1977) 17 -26; Krolopp, E.: Negyedidőszak [The Quaternary], In: Magyarázó 
Magyarország 200.000-es földtani térképsorozatához 34. Ed. by A. Rónai and F. Szentes. Székesfehérvár 1972, 
85-97.
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Fig. I. The Sárrét region and the sampling locations
1. Sampling locations, 2,110 m a.s.l; I. Nádasdladány I; II. Sárszentmihály I; III. Särkeszi I; IV. Sárkeszi II;

V. Sárkeszi III; VI Sárkeszi IV

ladány, which were then analysed and published in detail.8 Undisturbed cores were also retrieved 
from Sárkeszi, another location lying in the deepest section of the Sárrét region (Fig. I),9 which 
were submitted to sedimentological, isotope geochemical, palaeobotanical and malacological 
analyses.

This chapter presents the results of the chronological, stratigraphical and palaeoenvironmental 
analyses of the Sárkeszi I core and the cross-section of Sárkeszi-Csór, as well as of the area be
tween Nádasdladány and Sárkeszi. The findings of these analyses are correlated with the results of 
earlier studies in order to reconstruct and model the one-time environment of the Sárrét region.

The geomorphology of the Sárkeszi sampling location
Gergő Persaits a n d  Pál Sümegi

The creation of a geoinformatic system was necessary for storing the data collected about the 
region and for the GIS analysis. This system is part of a larger GIS database for the collection, 
storage, retrieval, analysis and display of geographic and cartographic data. A GIS system must 
be capable of automatically mapping features with precise geographic co-ordinates based on the 
National Projection Grid (EOV) and their statistical analyses. It must also be capable of various 
spatial queries, enabling the analysis and interpretation of relationships between the studied fea
tures and their environment.

Maps form the basis of each GIS system. We used a 1:10,000 digitised map of the Sárrét re
gion, which was assembled from several map sheets. This map, digitised in a .jpg format, only
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had an inner visual co-ordinate system. The region’s map first had to be geocoded with accurate 
real-world co-ordinates. We used the ArcView GIS 3.3 programme developed by the Environ
mental Systems Research Institute (USA) for this purpose. We created a word file using the Im
age Georeferencing Tools module with which we assigned a real-world co-ordinate to each pixel 
of the digital map.

The principle was the following: if we know the extent of the area covered by the map and we 
know the corresponding number of pixels on the digital map, the real-world distance represented 
by one pixel can be calculated. If the accurate EOV co-ordinate of the upper right pixel of the 
digital map is known, the ArcView Module plots the real-world X and Y co-ordinates of the dig
ital map’s co-ordinates. The programme thus enables the creation of a digital map from a simple 
.jpg format map, from which the real-world EOV co-ordinates of any one point can be read and 
on which features with EOV co-ordinates (such as palaeoenvironmental sampling locations and 
archaeological sites) can be entered and displayed.

The digital terrain model (DTM) of the area enables the spatial analysis of the study area and 
its environment (e.g. flood models) and its display. The pixels covering the area are given a Z 
vertical value using the so-called 2.5 dimensional technique, creating a 3D effect.

The first phase in creating a DTM is digitisation, which was made using the ArcView 3.3 
programme. The contour lines of the digital map and the vertical points were redrawn on screen, 
and the height of each re-drawn feature was entered into the attribute table. This formed the basis 
of a model enabling various queries.

The digitised file was converted into a 10 m resolution DTM using the Arclnfo 7.0.3 pro
gramme. The area’s morphology was presented using ArcScene and a 5x vertical exaggeration 
to display various features. The geomorphological profile of the morphological model was also 
prepared using this ArcGIS module.

The flood and water cover models, as well as the vegetation maps on which vegetation zones 
were plotted according to elevation above sea level were made using the ArcView 3.3 Spatial 
Analyst extension, which enables spatial queries.

The landscapes showing the natural environment (topography and inundated areas) of differ
ent archaeological periods as accurately as possible were created using the Photoshop 5.0 and the 
Terragen programme.10

The analysis of the digital map (Fig. 2) and the fieldwork on the fringes of the basin revealed 
that there is an abrasion level between 109-111 m a.s.l., which can be interpreted as the margin or 
the shore of the lake filling the neotectonic subsidence basin. This is also supported by Kormos’ 
studies,11 the maps of the peat covering the lacustrine layers and the Austrian military map show
ing the Sárrét region before the river regulations -  it seems likely that the lake in the Sárrét basin 
reached this level at the time of its greatest extension. The regular, geodesic surveys between 
1950 and 198012 suggested a subsidence rate of 0-0.5 mm/year in the study area. If this subsid
ence rate was constant during the Holocene, sediment deposition and subsidence equalled each 
other at the onset of the Holocene in the lake, which evolved in the Late Pleistocene, and the basin 
was infilled during the second half of the Holocene, when sediment deposition accelerated.

While it has been suggested that the subsidence of the Sárrét basin began during the Early 
Würm, at the end of the Riss/Würm interglacial,13 the radiocarbon dates indicate that sediment

10 Persaits, G A Sárrét régészeti geológiai és környezettörténeti vizsgálata geoinformatikai módszerekkel [Environ
mental historical and geoarchaeological analyses of the Sárrét area using GIS]. University thesis. Szeged 2005.

11 Kormos (1909).
12 Joó (1992); idem (1996); idem (1998).
13 Fűköh (1992).
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Fig. 2. Digital elevation model o f the Sárrét region

deposition began during the Late Glacial, during the Epipalaeolithic (14,000 cal BC).14 A cross- 
bedded fluvial sand layer was noted in the basin during this period,15 which according to the 
radiocarbon dates was deposited between 14,000 and 11,000 BC.16

The sand layers are interrupted by layers of fine to coarse silt.17 The composition and the 
structure of the sediment indicates that coarse sediments with a significant deposition energy, the 
bedload of regressive streams carrying substantial bedload and the sediment of wet alluvial fans 
accumulated in the neotectonic, Late Pleistocene subsidence basin.18

A change occurred in the palaeogeographic and palaeoenvironmental conditions around
11,000 BC. The amount of stream bedload decreased significantly, the subsidence was trans
formed into a lake by the inflowing streams, and the stream bedload accumulated in the shoreline 
zone. The morphological studies suggested that the lake system was ca. 3-5 m deep. The morpho
logical and sediment analyses indicated that this lacustrine phase survived for several thousand 
years; however, this would only have been possible if there was a continuous subsidence equal
ling sediment formation and deposition. The Early Holocene sedimentation rate of 0.2-0.4 mm/ 
year calculated on the basis of the radiocarbon dates correlates well with the area’s current 0 - 
0.5 mm/year subsidence rate.19 It seems likely the lake formed during the Mesolithic survived 
until the Bronze Age. The sedimentation rate doubled from the Late Neolithic (0.8-0.9 mm/ 
year), and quadrupled during the Bronze Age (1.8-2 mm/year). It seems likely that the settle
ment of farming communities and the creation of fields, gardens, pasturelands, settlements,

14 Sümegi (2003).
15 Cserny—Sümegi (2003).
16 Sümegi (2003).
17 Ibidem.
18 Cserny (2000); Lóczy (1913).
19 Joó (1992); idem (1996); idem (1998).
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and roads, the technological advances and the activity of a growing population caused increasing 
soil erosion and the accelerated infilling of the lake.

In addition to an accelerated infilling, the paludification of the lake’s environment and the 
expansion of peatland vegetation, the emergence of a shallow water habitat can also be attributed 
to the fact that the neotectonic basin in the Sárrét was formed at the boundary of the Transdanu- 
bian Mountain Range and the basin areas, where the mountain range rises significantly and the 
basin area subsides.20 As a result of this tectonic movement, regressive streambeds, including the 
Sárvíz traversing the Sárrét basin, evolved between the Danube Valley and the mountain range. 
The rapid infilling during the Bronze Age, the complete and rapid paludification of the 80 km 2 
large lacustrine environment suggest that the regressive Sárvíz Stream drained the lake system, 
resulting in the drop of the water level.

The lithographic sequence from Sárkeszi I
Pál Sümegi, Katalin Herbich a n d  Mariann Imre

Three major sedimentary lithographic clastic rock units could be distinguished in the 470 cm 
long undisturbed core extracted at Sárkeszi I in the Sárrét Basin.

Lithological zone 1 (466-402 cm, Late Glacial, before 11,000 uncal BP)
The first unit, made up of finely laminated fine to coarse silt, gravelly sand and sandy gravel 
levels, was identified between 466 and 402 cm. This sediment layer is progressively coarser 
towards the base; the grain size gradually decreases towards the overlying bed. The uppermost 
section of this sediment layer is made up of silty sand and fine to medium sand. The gravel, made 
up predominantly of quartz and quartzite, ranged between 5-7 mm in size. The most striking 
feature of the sediment layer was the series of 1-3 mm, occasionally 5-10 mm thick greenish- 
grey, well-sorted fine to coarse silt layers interbedded between the sandy gravelly layers. This 
sequence corresponds to the fluvial sequence of the Late Pleistocene neotectonic subsidence in 
the Sárrét Basin noted elsewhere.21

Lithological zone 2 (402-30 cm, 11,000-3500 uncal BP)
The second sediment layer was identified between 402 and 30 cm. This layer is made up of white, 
greyish-white marl with a 60-90% carbonate content as determined by earlier X-ray diffraction 
analyses.22 It is predominantly clayey silt with a significant sand and coarse silt content towards 
the bedrock. The calcareous content comes from the microscopic biomineralisations produced 
by Chara sp. and calcareous reproductive organs (called oogoniums). This sediment layer was 
deposited in a clear-water, 2-5 m deep, benthically eutrophic lake system. The radiocarbon meas
urements indicate that this lake and marl formation began at ca. 10,960 uncal BP and was still in 
progress at 3920 uncal BP. Marl formation at Sárkeszi spanned the period from the Epipalaeo- 
lithic/Mesolithic transition to the Bronze Age.23

20 Bada, G. -  Horváth, F. -  Gerner, P. -  Fejes, I.: Review of the present-day geodynamics of the Pannonian basin: 
progress and problems. Journal of Geodynamics 27: 4-5 (1999) 501-527.

21 Sümegi (2003).
22 Cserny (2000); Cserny—Sümegi (2003).
23 Vaday (2004).
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Lithological zone 3 (30-top, after 3500 uncal BP)
The carbonate content abruptly decreased from 30 cm, the organic content increased and a ho
mogenous, unstructured peat was formed. This peat layer is slightly desiccated and compacted 
owing to canalisation operations from 1825; its uppermost level is humified and strongly mixed, 
owing to either human activity or bioturbation (roots, animal burrows, etc.). We did not take any 
samples from the uppermost 30 cm, and neither did we submit samples for radiocarbon measure
ments from this section. The radiocarbon measurements indicate that the formation of the peat 
layer began after 3500 uncal BP/2400-2300 cal BC, in the later Bronze Age.

The radiocarbon dates for the Sárkeszi I sequence
Zsuzsanna Szántó a n d  Pál Sümegi

The six radiocarbon measurements (Table 1) showed that the core spanned the period from the 
Late Glacial to the Sub-Atlantic/Sub-Boreal transition, corresponding to the time from the Epi- 
palaeolithic to the Bronze Age in the Hungarian archaeological framework.24

Laboratory code Depth Material uncal BP age cal BC age
deb-10916 42-38 cm Pisidium shell 3920±40 2470-2330
deb-10914 90-86 cm Pisidium shell 4160±60 2870-2680
deb-10926 180-176 cm marl 5250±80 4200-3980
deb-10923 232-230 cm marl 5890±80 4850-4640
deb-10924 360-356 cm Pisidium shell 9920±110 9600-9250
Poz-7975 364-360 cm Pisidium shell 10,000±50 10,000-9850

Table 1. The radiocarbon dates obtained from the Pisidium shells in the Sárkeszi I core

The gravelly sand of the bedrock in the Sárkeszi I sequence was deposited before 11,000 
uncal BP, which can be equated with the Late Glacial in the Western and Northern European 
chronostratigraphic framework, the marl formation can be dated between 11,000 and 3500 uncal 
BP, while peat accumulation occurred after 3500-3000 uncal BP (2400-2300 cal BC). These 
radiocarbon dates are of outstanding importance since the Nádasdladány I sequence indicated 
that although marl formation began at roughly the same time in that area (10,960 uncal BP), the 
accumulation of this lacustrine sediment came to an end at 9000 uncal BP,25 probably owing to 
the formation of a floating mat and the start of peat accumulation.26 The radiocarbon dates for 
the Sárkeszi I sequence harmonise with the ones for the Sárszentmihály I sequence, whose marl 
deposits accumulated between 11,000 and 3500 uncal BP.27

The sedimentation rate of the marl at the beginning of the lacustrine sequence was 0.2-0.4 mm/ 
year, which accelerated to a rate of 0.8-0.9 mm/year in the upper level of the marl layer, rising 
to a sedimentation rate of 1.8-2 mm/year in the final phase of marl formation (Figs 3-4). The 
changes in the sedimentation rate suggest an accelerating infilling in the lake basin.

24 Vaday (2004).
25 Sümegi (2003).
26 Cserny-Sümegi (2003).
27 Miklós Kázmér’s kind personal communication about the results of the uranium analyses.
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Fig. 3. The Sárkeszi I sequence

UC age

Fig. 4. Changes in the sedimentation rate o f marl in the Sárkeszi I  sequence on the basis o f the radiocarbon dates

The pollen sequence from Sárkeszi I
Imola Juhász

The fact that Sárrét Basin is a rather extensive sediment catchment basin, whose size exceeds by 
far that of an ideal pollen catchment basin with a radius of less than 200 m,28 had to be considered 
in the interpretation of the pollen sequence from Sárkeszi I since in addition to reflecting the 
local vegetation changes, it also mirrored regional vegetation dynamics to a greater extent. The

28 Jacobson, G. L. -  Bradshaw, R. FI. W: The selection of sites for palaeovegetational studies. Quaternary Research 16 
(1986) 80-96.
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pollen sequence does not indicate a hiatus in sediment deposition. The sequence can be divided 
into two distinct sections. The lower section of the pollen sequence (462-364 cm) was probably 
deposited during the Late Glacial; this section (zone la-c) will be published separately. The up
per, radiocarbon dated section (364-46 cm) reflects the vegetation history of the study area from 
the beginning of the Holocene (<ca. 10,000 uncal BP) until the Middle Holocene (3900 uncal BP; 
Fig. 5). Presented here are the vegetation changes reconstructed on the basis of the Holocene sec
tion (382-46 cm) of the Sárkeszi I core; these changes fit in neatly with the changes indicated by 
the archaeological record.

Pollen zone 1 (382-334 cm)
A striking change can be noted at the beginning of the Holocene: Pinus sylvestris declines, 
similarly to Betula, while Pinus cembra, still present in the Late Glacial, virtually disappears. 
Thermo-mesophilous, broad-leaved, deciduous trees and shrubs, such as Quercus, Tilia, Ulmus 
and Corylus expand, with a continuous presence and rising proportion in the sample. Sporadic 
Fagus and Carpinus pollens also occur. The presence of Fraxinus, Ainus, Salix, Vitis sylvestris 
and Humulus indicate that the lakeshore was ringed by a closed, deciduous gallery wood of soft 
and hardwoods. The formation of the lake and of a wet lakeshore zone is reflected by the rising 
values of Phragmites, Typha and Cyperaceae, as well as by the appearance of Myriophyllum. The 
radiocarbon dates suggest that even though the lake had evolved by 11,000 uncal BP, this vegeta
tion change only occurred around 10,000 uncal BP. Pollen sequences from other locations in the 
Balaton region reHect similar changes.29

The regional presence of Fagus and Carpinus in the Early Holocene differs in various parts 
of Transdanubia. In the currently known pollen sequences from the Little Balaton region, for 
example, Fagus appears around 7500 uncal BP and Carpinus around 6500 uncal BP.30 One other 
pollen sequence is known from the Sárrét region, a core extracted near Nádasdladány, which 
was analysed by Katherine J. Willis in the 1990s.31 Even though the Nádasdladány sequence is 
only partially published, a comparison is possible between the two profiles. The sporadic pres
ence of Carpinus can be demonstrated during the same time interval, and Fagus appears slightly 
later.32

The radiocarbon dates confirm the palaeobotanical models and prove that this type of vegeta
tion was typical for the beginning of the Holocene (10,000±50 uncal BP/10,000-9850 cal BC at 
360-364 cm; 9920Ü10 uncal BP/10,000-9150 cal BC at 358-359 cm).

Pollen zone 3 (334-286 cm)
Another change can be noted in the pollen sequence at 334 cm, marked by the decline of Corylus 
and the expansion of Quercus, Tilia and Ulmus. Fagus has a continuous presence and its values

29 Nagy-Bodor, E.: A  Balaton pannóniai és holocén képződményeinek palinológiai vizsgálata [Palynological study of 
the Pannonian and Holocene formations in the Balaton region]. In: MÁFI Intézeti Jelentések 1986. évről. Budapest 
1986, 535-557; Nagy-Bodor, E. -  Cserny, T: A  Keszthelyi-öböl vízzel borítottságának története [Inundation history 
of Keszthely Bay based on palynological results], HidrKözl 77 1-2 (1996) 98-100; idem: The Pre-Quaternary Mor
phology and Quaternary Geohistory of Lake Balaton. In: Geomorphological studies on the Transdanubian Moun
tains. I AG European Regional Geomorphological Conference, Hungary, April 9-12 1996. Ed. by A. Juhász and 
M. Pécsi. Budapest 1997, 70-73.

30 Juhász I. E.: A  Délnyugat Dunántúl negyedkori vegetációtörténetének palinológiai rekonstrukciója [Reconstitution 
palynologique de la végétation depuis le Tardiglaciaire dans la région de Zala, sud-ouest de la Hongrie]. PhD Thesis. 
Pécs-Marseille 2002; idem: Palynological Evidences of Preneolithization in South-West Transdanubia, Hungary. 
Antaeus 27 (2004) 218-226; Medzihradszky, Zs.: Holocene vegetation history and human activity in the Kis-Balaton 
area, Western Hungary. StudBotHung 36 (2005) 77-100.

31 Willis (1997).
32 Ibidem 198, Fig, 4.

368



The Metőség region

rise, while Carpinus remains sporadic. It seems likely that a closed oak forest developed along 
the shore during the Boreal (between 9000-8500 uncal BP). The ratio of steppean elements in the 
herbaceous vegetation is quite striking, although it must be borne in mind that owing to the size 
of the sediment catchment basin, a part of these pollens may be extra-local, originating from the 
loessy areas of the Mezőföld region or the dolomite slopes of the Bakony foothills. The rising val
ues of Fraxinus, Alims, Salix, Vitis sylvestris and Hamulus reflect the expansion of the soft and 
hardwood gallery wood on the lakeshore. The expansion of the lake is indicated by the rise of the 
values of Phragmites and Typ ha, as well as the presence o f My riophy llum. The values of Poaceae 
and Artemisia are relatively stable; Asteraceae, Rumex and Plantago lanceolata appear towards 
the end of the zone. Even though the sub-sampling at 10 cm intervals can hardly be regarded as 
a high resolution one, it is possible that these changes can be interpreted as a reflection of human 
activity (the appearance of a Mesolithic, pre-Neolithic population). The expansion of Ulmus can 
be noted at the end of the zone together with a minor peak of Corylus, both of which may be as
sociated with human activity. The pollen record shows the small-scale decline of Cyperaceae, the 
expansion of Pteridophy ta and the temporary rise of micro-charcoal; the latter is perhaps another 
indication of human activity, of the human use of fire.

In the lack of Mesolithic sites from the area, the palaeobotanical record cannot be corroborated 
by archaeological evidence. The lack of Mesolithic sites and finds can be attributed to the lack 
of research in areas providing a suitable environment for Mesolithic settlement and to the worse 
preservation of the possible traces of settlements, rather than to the lack of these sites. The presence 
of Phragmites, Cyperaceae, Typha/Sparganium, Myriophyllum spicatum and, later, Myriophyllum 
verticillatum suggest the rise of the water level and a relatively deep lake. Two harpoons33 found 
near the sampling location can probably be assigned to this period; these finds and the palaeo- 
environmental evidence suggest the presence of fishers among the population settling on the 
shore of the lake. A higher sampling resolution at 4 cm intervals (representing 100-150 cal BC 
years) will no doubt contribute to refining this broad picture.

Pollen zone 4 (286-142 cm)
Another change can be noted at 286 cm: the values of Quercus and Fagus continue to rise, while 
Corylus and Ulmus decline. Tilia has a continuous, although subordinate presence. Carpinus 
begins its continuous curve. The appearance of Acer, Vitis sylvestris and Quercus ilex is an indi
cation that the climate turned sub-Mediterranean in the study area from ca. 7500 uncal BP and 
prevailed during later phases of the zone. The Atlantic is characterised by a dense forest cover. 
The most striking change is the beginning of the continuous curve of Carpinus, an important 
element in the well developed, mature mixed oak forest, whose regional presence can be attested 
from the beginning of the Holocene. The assumed Mesolithic or pre-Neolithic human activity 
probably facilitated its settlement in the temperate forest.

This zone can be divided into three sub-zones based on the changes of the major taxa. The 
first cereal pollens reflecting arable farming appear at 254 cm, around 6500-7000 uncal BP/ 
5500-6000 cal BC, together with weed species, such as Urticaceae, Plantago lanceolata, Rumex, 
spreading along roads, on cultivated fields and settlements. The ratio of Poa and Chenopodiaceae 
rises in the herbaceous vegetation. Knowing that the size of the sediment basin is more suitable 
for reconstructing regional vegetation dynamics, it is possible that cereal cultivation on a larger 
scale was actually practiced in the Mezőföld region, a loess-covered area in the hinterland of

33 Marosi, A.: Őskőkori szigony Merítő-Pusztáról [A prehistoric harpoon from Meritő-Puszta], Székesfehérvári Szemle 
(1935) 75-76; idem: A székesfehérvári múzeum őskori csontszigonya [A prehistoric bone harpoon from the Székes- 
fehérvár Museum], ArchÉrt 49 (1936) 83-85; Makkay, J.: A kőkor és a rézkor Fejér megyében [The Neolithic and the 
Copper Age in County Fejér], Fejér megye története 1/1. Ed. by J. Fitz. Székesfehérvár 1970, 13-14.
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the Sárrét region. Knowing that cereal pollens are probably transported over short distances only 
owing to their size and weight,34 a human settlement in an area nearer to the sampling location 
seems more likely. The pollen sample contains several cereal taxa reflecting human activity: Se- 
cale and Triticum indicate arable farming in the area during the Neolithic period. The transition 
between the first and the second sub-zone was dated to 5890±80 uncal BP/4950-4540 cal BC 
at 230-232 cm. The values of the anthropogenic indicators mentioned above decline in the sec
ond sub-zone (238-190 cm, Early Copper Age). The presence of Rumex, Plantago lanceolata and 
Urticaceae reflect pastoral farming. Human activity and impact becomes more intensive in the 
third sub-zone (190-142 cm), whose beginning was dated to 5250±50 uncal BP/4350-3800 cal BC 
at 178-179 cm. This sub-zone can be correlated with the Middle Copper Age, marking a new 
transitional peak of agricultural activity. Arable farming and stockbreeding practiced by seden
tary communities led to the transformation of the original vegetation: the steppean, forested 
steppean zone was overrun by weeds in consequence of human activity. The arboreal vegeta
tion is marked by the temporary decline and subsequent rise of several taxa (Querem , Fagus, 
Carpinus, Corylus), suggesting some form of forest management or economy. The expansion 
of Myriophyllum, Typ ha, Filipendula, Ranunculatae and Potentilla suggests that the infill
ing of the lake basin was in its final stage and the marshland fringing the lakeshore expand
ed. A climatic change seems to have occurred around 5600 uncal BP/4300 cal BC. A smaller 
change can be noted in the lakeshore and aquatic vegetation compared to the earlier, Early 
Holocene vegetation: the values of Phragmites drop, Typha too shows a significant decline, while 
Cyperaceae expand, reflecting a drop in the water level. The rise and transitional peak of Pedias- 
trum green algae in the second sub-zone is an indication of the lake’s eutrophication.

One of the few Lengyel sites known in the Sárrét region lies at Sárkeresztes-Pékmalom- 
domb. It seems likely that the first sub-zone reflects the activity of this population. The end of the 
long Lengyel sequence extends into the Copper Age. This period probably saw a major climatic 
change, which triggered the shift from a subsistence based on cereal cultivation to one relying on 
stockbreeding (this shift is reflected also in the second sub-zone of the pollen profile). The third 
sub-zone, which can be correlated with the late Atlantic/sub-Atlantic transition and indicates ar
able farming in the area, probably reflects the activity of the Copper Age Ludanice population, 
whose presence is reflected by a massive copper axe found at Nádasdladány.

Pollen zone 5 (142-46 cm)
The values of Corylus continue to drop at the beginning of the zone, alongside the retreat of Tilia 
and the disappearance of Quercus ilex at the beginning of the zone. Fagus and Quercus become 
dominant. The Sub-Mediterranean climatic influence apparently weakened and was replaced by 
a climatic period characterised by more precipitation, milder winters and cooler summers.

The substantial decline of Carpinus and Alnus at the end of the first sub-zone (142-94 cm) 
and the presence of anthropogenic indicators, such as the temporary expansion of Plantago lan
ceolata in the herbaceous vegetation and the presence of Avena suggests arable and pastoral 
farming. The transitional rise in the values Pediastrum green algae during this phase reflects the 
eutrophication of the lake. The end of the first sub-zone was dated to 2735 BC 2890-2580 cal BC/ 
4160±50 uncal BP at 88-89 cm, corresponding to the Late Copper Age. The second sub-zone 
(94-46 cm) is marked by the further expansion of Quercus and Fagus, with Carpinus playing a 
minor role. Human activity can still be noted, as shown by the presence of Centaurea, Plantago 
lanceolata and cereals, although its intensity declines. The uppermost section of the sediment

34 Bekre, K. E.: T he  ro le  o f  M a n  in  E u ro p e a n  V e g e ta tio n  H is to ry . In: V eg eta tio n  H is to ry . E d . b y  B. H u n t le y  an d  T. W e b b  
III. H a n d b o o k  o f  V e g e ta tio n  Sc ience  7. D o rd re c h t  1988, 6 3 3 -6 7 2 ;  Heybroek, H. M.: D ise a ses  a n d  lo p p in g  fo r fo d d e r  
as p o s s ib le  cau ses o f  a  p re h is to r ic  d e c lin e  o f  U lm u s . A c ta  B o ta n ic a  N e e r la n d ic a  12 (1963) 1—11.
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core, dated to 3920±60 uncal BP/2580-2260 cal BC, reflects the vegetation changes in the Early 
Bronze Age. Ranunculaceae, Filipendula and Potentilla thrive in the humid zone, alongside Cy- 
peraceae, Typha/Sparganium and Myriophyllum spicatum. The pollen record indicates that hu
man impact on the vegetation became stronger during the second half of the Holocene, during the 
Late Copper Age and the Early Bronze Age. The first sub-zone of this pollen zone can probably 
be correlated with the end of the Middle Copper Age, while the uppermost section of the pollen 
sequence corresponds to the Early Bronze Age.

The mollusc remains from Sárkeszi I
Pál Süm egi

A total of 4033 individuals of 23 species were determined. Five malacological zones were distin
guished (Fig. 6).

Malacological zone 1 (466-398 cm)
The first malacological zone was identified between 466 and 398 cm. The sedimentation rate 
suggests that this zone can be dated to 15,000-11,000 uncal BP. The ratio of species preferring 
flowing water (Valvatapiscinalis, Lithoglyphus naticoides, Pisidium amnicum, Unio cf. crassus) 
exceeds 50%. The joint appearance of species typical for a milder climate and a colder climate at 
the Pleistocene/Holocene transition is one of the distinctive features of the Quaternary mollusc 
fauna of the Carpathian Basin.35 Comparable mollusc assemblages have been found elsewhere 
in the Sárrét region,36 in the Tapolca Basin,37 in the Jászság region,38 in the bedrock level at 
Császártöltés-Vörös-mocsár,39 and at Tószeg.40 These assemblages suggest that the synchronous 
appearance of Valvata pulchella and Lithoglyphus naticoides can be roughly assigned to the Late 
Glacial/Holocene transition in the Carpathian Basin.

Malaocological zone 2 (398-216 cm)
The second malacological zone was identified between 398 and 216 cm. Most of the species pre
ferring flowing water ( Valvata pulchella, Gyraulus riparius, Lithoglyphus naticoides, Lymnaea 
stagnalis, Pisidium amnicum, Unio cf. crassus) disappeared. At the same time, Valvata piscinalis 
survived: its proportion and the number of identified specimens in the sample rose to the extent

35 Sümegi, P.: A z u to ls ó  3 0 .0 0 0  év v á lto z á sa in a k  re k o n s tru k c ió ja  ő s lé n y ta n i a d a to k  a la p já n  a K á rp á t-m e d e n c e  c e n trá lis  
r é s z é n  [R e c o n s tru c tio n  o f  th e  changes d u r in g  th e  p a s t 3 0 ,0 0 0  y e a rs  b a se d  o n  th e  p a la e o n to lo g ic a l re c o rd  in  th e  c e n 
t r a l  a re a s  o f  the  C a r p a th ia n  B asin], In: B e ré n y i  D é n e s  p ro fe s s z o r  sz ü le té sé n e k  95. é v fo rd u ló ja  t is z te le té re  re n d e z e tt  
tu d o m á n y o s  e m lé k ü lé s  e lő a d ása i. Ed. b y  K . Tar. D e b re c e n  1995, 2 4 4 -2 5 8 ; idem: L o e ss  u n d  U p p e r  P a leo lith ic  e n 
v iro n m e n t  in H u n g a ry . A n  In tro d u c tio n  to  th e  E n v iro n m e n ta l  H is to ry  o f  H u n g a ry . N a g y k o v ác si 2 0 0 5 ; Willis et al. 
(1 9 9 5 ); Sümegi, P. -  Krolopp, E.: A  m a g y a ro rs z á g i  w ü rm  k o rú  lö szö k  k é p z ő d é sé n e k  p a le o ö k o ló g ia i re k o n s tru k c ió ja  
[P a lae o ec o lo g ic a l r e c o n s t r u c t io n  o f  th e  fo rm a t io n  o f  th e  H u n g a r ia n  W ü rm ia n  lo ess  deposits], F tK ö z l 124 (1995) 
1 2 5 -1 4 8 .

36 Sümegi (2003).
37 Sümegi in  this v o lu m e  (p p . 67, 76-78).
38 Sümegi, P.: The e n v iro n m e n ta l  h is to ry  o f  th e  Já sz sá g . In: E n v iro n m e n ta l A rc h a e o lo g y  in  N o r th -E a s te rn  H u n g ary . 

E d . b y  E. Gál, Im o la  J u h á s z  and P. S ü m e g i. V A H  19. B u d a p e s t  2005 ,107-114 .
39 Sümegi, P. -  Krolopp, E.: Ú j adatok  a h o lo c é n  ré te g ta n i  és ő sk ö rn y e z e ti  v itá s  k é rd é se ih e z  [N ew  d a ta  to  th e  co n tro v e r

s ia l  is su e s  o f  Q u a te rn a ry  s tra tig ra p h y  a n d  p a la e o e n v iro n m e n t] .  In: 4. M a g y a r  Ő s lé n y ta n i  v á n d o rg y ű lé s  e lő a d á sa in a k  
k iv o n a ta i.  Ed. by J. P á lfy . P écsv á rad  2001 , 33.

40 Hertelendi, E. -  Lóki, J. — Sümegi, P.: A  H á y  ta n y a  m e lle tti  fe ltá rá s  ré te g s o rá n a k  sz e d im e n to ló g ia i é s  sz tra tig rá fia i 
e le m z é s e  (S e d im e n to lo g ic a l an d  s t ra tig ra p h ic a l  e x a m in a tio n  o f  th e  p rofile  a t th e  H á y  tanya], A c ta  G e o g ra p h ic a , G e o - 
lo g ic a  e t  M e teo ro lo g ica  D e b re c in a  3 0 -31  (1 9 9 3 ) 6 5 -7 4 .
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Fig. 6. The malacological assemblage from Sárkeszi I
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that it can be regarded as one of the dominant species of this malacological community and local 
malacological zone, even though the individuals from this marl level were smaller compared to 
the ones from the previous zone. Recent malacological data and the malacological assemblages 
from the Quaternary section of sediment cores extracted in the Nyírség and the Balaton region 
indicate that Valvata piscinalis survived the transition from a fluvial to a lacustrine environment 
and was capable of surviving in the latter, especially in the wave action zone, where moving 
water ensured an abundant supply of oxygen. Lymnaea peregra (cf. ovatci), Gyraulus albus, and 
Bithynia tentaculata appear in this zone. These changes in the composition of the malacofauna41 
reflect the formation of a 3-5 m deep, clear-water, benthically eutrophic, alkaline lake with a 
mild temperature during the breeding season.

This zone can be dated to 11,000-5800 uncal BR The composition of the fauna and the 
sediment corresponds to the Lithoglyphus naticoides-Valvata piscinalis biozone as described by 
Levente Füköh.42 It seems to me that similarly to the previous malacological zone, this can be 
better described as a biofacies rather than a biozone, which evolved at an earlier date compared to 
Füköh’s undated scale. The malacological assemblage from Sárkeszi I indicates that a lacustrine 
stage developed 11,000 years ago in the neotectonic subsidence; the malacological record corre
lates well with the geologic development of the part-basins in the Balaton neotectonic subsidence 
(Tapolca Basin, Little Balaton) and the lakes in the Danube-Tisza Interfluve. Marl formation 
began at an earlier date in the Sárrét subsidence than indicated by the marl levels in the lakes 
between the Nyírség sand hummocks; it can be correlated with the marl level at Csólyospálos.43

It would appear that this biofacies requiring relatively deep water and an abundant supply 
of oxygen survived in the inner areas of the Sárrét Basin for some five thousand years because 
the sedimentation rate (which ranged between 0.2-0.4 mm/year judging from the radiocarbon 
dates) corresponded to the subsidence rate of the neotectonic basin. In other words, the lacustrine 
environment and the fauna associated with it survived in spite of the infilling. The lake probably 
reached its maximum extension during this early infilling period. The fauna composition and the 
recent biological record44 suggest that lake’s depth was ca. 3-5 m, which harmonises with the 
geomorphological reconstruction based on the core, which was extracted at 104-105 m a.s.l. and 
the shore abrasion level was identified at 109-111 m a.s.l. (Fig. 2). If the height of the sampling 
location (+1-1.5 m owing to the post-genetic compaction of the sediment) is regarded as an ac
cumulation base level, i.e. the original level of the one-time sediment deposition, the 3-5 m depth 
suggested by the mollusc fauna shows a good correlation with the abrasion level. The greatest 
extension of the lake was reconstructed at 110 m ± 1 m a.s.l. on the basis of the mollusc fauna and 
the one-time level of the lake floor.

Malacological zone 3 (216-106 cm)
The third malacological zone, identified between 216 and 108 cm, is characterised by the declin
ing, but still significant dominance of Valvata piscinalis, the rising proportion of Lymnaes pe
regra cf. ovata, and the appearance of Physa fontinalis and Gyraulus albus (with the latter’s 
growing proportion). The radiocarbon dates indicate that the sedimentation rate rose to around 
07-08 mm/year in this zone. It seems likely that this accelerated sedimentation rate played a 
role in the gradual decline of Valvata piscinalis, which prefers oxygen rich environment, and the

41 Ökland{ 1990).
42 Füköh (1992); idem (1997). Even though he did not have radiocarbon dates for his sequence, he dated this horizon to 

8500-6500 uncal BP on a theoretical basis.
43 Sümegi, P.: The results of paleoenvironmental reconstruction and comparative geoarcheological analysis for the ex

amined area. In: The geohistory of Bátorliget Marshland. Ed. by P. Sümegi and S. Gulyás. Budapest 2004, 301-348.
44 Ökland (1990).
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expansion of Lymnaea peregra (cf. ovata) and Gyraulus albus, both of which thrive in meso- 
trophic, shallow, milder water. The water’s depth in the breeding season was probably 2-2.5 m. 
The radiocarbon measurements for the palaeoassociation characterised by the dominance of 
Lymnaea peregra (cf. ovata) and Valvata piscinalis gave a date of 5800-4500 uncal BP for this 
section of the core.

Malacological zone 4 (106-42 cm)
The fourth malaocological zone was identified between 108 and 32 cm. Valvata piscinalis disap
pears, the ratio of Lymnaea peregra (cf. ovata) gradually declines, and Gyraulus albus, Lymnaea 
and Bithynia tentaculata become dominant. The infilling of the lake had progressed quite far 
by this time and its depth was around 1.5-2.5 m during the breeding season judging from the 
composition of the malacofauna.45 The number of Chara oogoniums was the highest in this level, 
suggesting that Chara expanded rather rapidly and probably formed a carpet over the benthos. 
The Bithynia tentaculata-Gyraulus albus palaeoassociation can be dated to 4500-3900 uncal BP 
in the Sárkeszi I sequence. The appearance of this fauna can be associated with the acceleration of 
the lake’s infilling and the shallow lacustrine environment (Figs 7-8), rather than with a climatic
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Fig. 8. The Mollusc assemblage from Sárszentmihály I
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deterioration as had been earlier assumed.46 This is also supported by the sedimentation rate re
constructed from the radiocarbon dates: a rate of 1.8-2 mm/year for the marl formation and the 
end of the lacustrine condition. The acceleration of infilling is also reflected by the rise of the 
number of Cham oogoniums per sample unit: their increase in the marl towards the top of the 
sequence reflects the extent of benthic eutrophication.

Malacological zone 5 (42 cm to the top)
The mollusc fauna underwent a profound change at the end of marl formation and the start of 
peat accumulation. The number of species capable of thriving in an extensive holarctic stagnant 
water-peatland environment, primarily the “oxygen parasitic” Valvata cristata species thriving 
on the leaves of aquatic plants and stoma became dominant in this zone. Species preferring an 
oxygen-rich, clear-water lacustrine environment declined with the onset of peat formation. The 
expansion of species thriving in a peatland-marshland environment, as well as of wetland, am
phibious species, such as Carychium minimum and Vertigo antivertigo, reflects a change in the 
environment and the transformation of the sediment facies. The malacological record harmonises 
with the changes indicated by the sediment sequence, namely the formation of a floating mat and 
the appearance of terrestrial-like habitat islets in a lacustrine environment. Peat formation and 
the transformation of the lacustrine environment began ca. 3900-3500 years ago. It seems likely 
that the peat layer formed during the past 3000-3500 years had originally been much thicker 
than the 20 cm in the core; the river regulations and canalisations of the 19th century destroyed 
peatlands down to a depth of many metres in the study area.47

The vegetation history of the Sárkeszi area
Pál Sümegi

The sedimentological and palaeontological analysis of the Sárkeszi I core (Fig. 9) indicated a flu- 
vial-lacustrine-peatland infilling sequence beginning in the Late Glacial and continuing into the 
Early Holocene. Distinctive biofacies changes could be correlated with the lithofacies sequence: 
species preferring flowing water were succeeded by fauna elements thriving in clear-water la
custrine environment, which were in turn replaced by species typical for lakeshore and eutrophic 
waters, marshland and peatland.

The palaeoassociations determined on the basis of the malacological assemblage formed a 
successional sequence, whose first phase, represented by a fluvial fauna community, developed 
between 15,000-11,000 uncal BP. This fauna assemblage probably appeared following the for
mation of the Sárrét neotectonic subsidence basin and was associated with the river system ap
pearing owing to the differences in relief. The alternation of silty and sandy, gravelly laminas 
suggests strong seasonal environmental changes during the Late Glacial. The appearance of 
fluvial species (Lithoglyphus naticoides, Unio crassus, etc.) can be associated with the sandy, 
gravelly laminas. The fluvial system developing in the neotectonic subsidence was fringed by a 
mixed taiga forest,48 while the taiga forest covering the alluvium was surrounded by a more open, 
cold, continental forested steppe covering the loess and dolomite surfaces (Fig. 10).

At around 11,000 uncal BP, the subsidence was filled with water, and a 3-5 m deep, bentically 
eutrophic, clear-water lake was formed in the study area (Fig. 11). The significant inorganic con-

46 Füköh (1992); idem (1997).
47 Dömsödi (1977).
48 Willis (1997); Sümegi (2003).
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Fig. 9. Correlation o f the sediment, pollen and mollusc sequences o f  the Sárkeszi I  core

tent, the sand fraction, the proportion of silicate grains suggest that sizeable amounts of bedload 
were still transported into the lake.

In spite of the formation of the lake, the vegetation around the subsidence changed around
10,000 uncal BP and a deciduous forest dominated by birch evolved in the area. A substantial 
amount of pollen from the pinewoods surviving in the cold relicts in more distant, mountainous 
regions accumulated during the Early Holocene. The mollusc fauna was dominated by Valvata pis- 
cinalis, a species preferring flowing, clear and oxygen-rich benthos, widespread in the wave action 
zone, rivers and streams. The presence of Chara oogoniums reflects the onset of a benthic eutrophi
cation, although the lower values of Chara and the high proportion of Valvata piscinalis (Fig. 6) 
indicates that the lake had a clear and oxygen-rich benthos. The lake was surrounded by extensive 
cattail and reed-beds, as well as sedge tussocks, beyond which lay a hardwood and softwood gallery 
forest and a deciduous forest. This environment survived for some one thousand years, suggesting 
that the rate of infilling (0.31 mm/year) roughly equalled the subsidence rate, explaining the lake’s 
continuous juvenilis condition during the Early Holocene (11,000-7000 uncal BP) (Figs 12-13).

The infilling accelerated between 7000-6000 uncal BP/6000-5500 cal BC, with the sedi
mentation rate exceeding 0.8 mm/year. A change can be noted in the composition of the pollen 
sample: first in the ratios of deciduous taxa with the continuous, high values of oak, beech and
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□  3
Fig. 10. Reconstruction o f  the Late Glacial alluvium in the Sárrét region. Key: 1. Mixed taiga, 2. floodplain forest,

3. steppe, 4. contour line, 5. hypothetical brook channel

i « 0  VJbDt

Fig. 11. Reconstruction o f the Sárrét lake in the Early Holocene. Key: 1. Open water (elevation <= 110 m)

hornbeam, followed by the appearance of taxa indicating arable farming and stockbreeding (Fig. 
5, Fig. 8). The close correlation between the appearance of taxa reflecting a production economy 
and the acceleration of the sedimentation rate most certainly suggest the presence of human set
tlements around the Sárrét lake during the Early Neolithic, and as a matter of fact, Early Neolithic
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Fig. 12. Reconstruction of the Sárrét lake in the Mesolithic. Key: 1. Open water, 2. floating mars, 
3. waterfront vegetation, 4. oak zone, 5. dolomite steppe, 6. contour line

Fig. 13. Reconstruction o f the Sárrét lake and its environment based on palaeoenvironmental data
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Fig. 14. Reconstruction o f the Sárrét lake in the Neolithic. Key: 1. Open water (elevation <= 106 m),
2. floating mars, 3. waterfront vegetation, 4. oak zone, 5. dolomite steppe, 6. Neolithic site, 7. contour line

settlements have been identified during archaeological fieldwork in the area. The impact of these 
communities on the vegetation and the disturbance of the vegetation led to the acceleration of 
sediment deposition in the Sárrét catchment, which in turn triggered the eutrophication of the lake 
system (Fig. 14), marked also by the increase of the number of Chara oogoniums and the changes 
in the composition of the mollusc fauna. The gradual decline of Valvata piscinalis, the expansion 
of Lymnaea peregra cf. ovata and Gyraulus albus reflects the gradual infilling of the lake, the 
increasing eutrophication of the benthos and the expansion of the benthic Chara carpet.

The acceleration of eutrophication and the increasingly shallow water cover is indicated by 
the expansion of Bithynia tentaculata and Gyraulus albus, as well as the substantial increase of 
Chara oogoniums during the later Holocene, corresponding to the Bronze Age. The sedimenta
tion rate was the fastest at the time of marl formation (1.85 mm/year) and the proportion of cere
als and weeds indicating arable farming and stockbreeding in the pollen sample was the highest 
during this period, suggesting that intensifying sediment deposition in the Sárrét lake can be 
linked to increasing erosion caused by the human disturbance of the vegetation (Fig. 15). Our in
vestigations and the results of earlier surveys in the Sárrét region49 indicate that the composition 
of the mollusc fauna was predominantly influenced by sedimentation and the water cover, rather 
than climatic factors; a climatic deterioration leading to cooling can only be reconstructed at the 
close of the Bronze Age (around 1300 cal BC) with the appearance of Bithynia leachi.

Growing erosion and infilling led to paludification. A peatland environment and peat forma
tion can be assumed from 3000 uncal BP. The study of peat thickness in other regions50 suggests

49 Cserny-Siimegi (2003); Sümegi (2003).
50 Braun, M. -  Sümegi, P. -  Szűcs, L. -  Szöör, Gy.: A kállósemjéni Nagy-Mohos láp fejlődéstörténete [The history and 

development of the Nagy-Mohos Fen at Kállósemjén]. JAMÉ 33-35 (1993) 335-366; Willis (1997); Willis et al. (1995); 
Willis et al. (1996); Willis, K. J. — Braun, M. -  Sümegi, P. -  Tóth, A.: Does soil change cause vegetation change or 
vice-versa? A temporal perspective from Hungary. Ecology 78 (1997) 740-750.
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Fig. 15. Reconstruction o f the Sárrét lake in the Bronze Age. Key: 1. Open water (elevation <= 105 m)

that a much thicker peat layer had originally been formed during the past three thousand years 
than the 40 cm thick layer identified in the core, confirming János Dömsödi’s observation that 
a substantial, probably several meters thick peat layer had been destroyed during canalisation in 
the 19th century.51
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Settlement patterns in the Sárrét Basin

Neolithic and Copper Age settlement patterns 
in the Sárrét Basin

Eszter Bánffy

Tracers of human activity in the Mesolithic

Katherine J. Willis and Imola Juhász have both noted that the palaeobotanical record reflects a 
major change with evidence for the human manipulation of the environment around 10,000 BC.1 
Unfortunately, the archaeological sites of the Mesolithic do not reflect this change. The lack 
of Mesolithic sites, however, does not necessarily mean that there were no settlements during 
this period. The earlier view that the region was uninhabited during the Mesolithic can be dis
carded, not least owing to the settlement remains found in the Jászság region after many years 
of painstaking research. No such breakthrough has yet been made regarding the Mesolithic in 
Transdanubia. Still, it seems likely that the lack of Mesolithic sites and finds can be attributed to 
the lack of research in areas providing a suitable environment for Mesolithic settlement and to 
the worse preservation of the possible traces of settlements, rather than to the lack of these sites.

Two finds must certainly be mentioned in this respect. Event though their find context is 
unknown, their find spots lie in the marshland near the palaeoenvironmental sampling location 
and their typological traits certainly date them to this period. The finds in question are bone har
poons.2 One was recovered from under a thick peat layer at Nádasdladány, the other was found 
in a 180 cm thick peat at Merítőpuszta near Csór. The perforation at the base of the shaft of these 
three and five pronged harpoons probably served for hafting, although they may have been used 
as throwing harpoons if a cord was threaded through the hole. The geological and malacologi- 
cal evaluation of the sediment samples from Nádasdladány clearly indicate that this region was 
for the greater part covered with water around 11-10,000 BP and that the water may have had a 
depth of 3 m at the deepest point.3 The pollen profiles too indicated a predominantly lacustrine 
vegetation for this period. The palaeoenvironmental evidence and the two harpoons allow the

1 Willis, K. J. -  Rudner, Z. E. -  Sümegi, P.: The full glacial forests of central and southeastern Europe. Quaternary 
Research 53 (2000) 203-213.

2 Marosi, A.: Oskőkori szigony Merítő-Pusztáról [A prehistoric harpoon from Merítő-Puszta]. Székesfehérvári Szemle 
(1935) 75-76; idem: A székesfehérvári múzeum őskori csontszigonya [A prehistoric bone harpoon in the Székesfe
hérvár Museum], ArchÉrt 49 (1936) 83-85; Makkay (1970) 13-14; Bánffy, E. -  Juhász, I. -  Sümegi, P.: A prelude to 
the Neolithic in the Balaton region -  new results to an old problem. In: Atti della Societä per la Preistoria e Protostoria 
della Regione Friuli-Venezia Giulia XVI. Ed. by P. Biagi. Trieste 2007.

3 Sümegi (2003) 383.
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reconstruction o f fishers among the population settling by the lakes, which covered the Sárrét 
area during the Mesolithic. Future investigations and the radiocarbon dates for the samples taken 
from the two harpoons will no doubt yield fresh insights into the Mesolithic of this region.

The Neolithic of the Sárrét region

The Aba-Felsőszentiván-Angyihegy site lies near a one-time riverbed, on a detrital cone depos
ited by rivers flowing from the Bakony Mountains. The earliest Neolithic settlement of the region 
was excavated by János Makkay in 1966. Together with the Bicske-Galagonyás site a little to 
the north, these two settlements represent the earliest vestiges of agrarian, food-producing com
munities in the Sárrét region.4 The pollen record indicates that wheat pollen appear at this time, 
a clear indication o f human arable farming activity.5

The settlement at Tóradülő near Sukoró and the younger section of the Bicske site repre
sent the developed, Notenkopf phase of the Linear Pottery. Flouse remains and fire-places were 
uncovered at Sukoró. The detailed evaluation of the late finds from Bicske revealed that new 
cultural impacts from the Balkans reached this region of Transdanubia around the close of the 
6th millennium BC -  the changes can be traced to Vinca influences and possibly the sporadic 
settlement of Vinca groups.6 The flat figurine fragment found at Sukoró can be dated to the 
Notenkopf period, while the pottery forms of the Sopot-Vinca culture and the star shaped clay 
artefacts represent the heritage of the latest phase of the Middle Neolithic and of the cultural 
impulses from the south.

The last phase of the Bicske settlement falls into the Late Neolithic. The Central European 
Linear Pottery was again transformed by impacts from the south in the earlier 5th millennium BC, 
giving rise to the Lengyel culture, whose distribution extended from Transdanubia to Moravia 
and the Munich Basin. Major Lengyel settlements are known from County Tolna, western Trans
danubia and the Small Hungarian Plain, and even from the Bakony Mountains. The Sopot-Bics- 
ke tradition, which played an important role in the emergence of the Lengyel culture, can be 
traced in Late Neolithic pottery wares.7 One of the few Lengyel sites in the Sárrét region lies at 
Sárkcrcsztcs-Pék malomdomb.

The Copper Age in the Sárrét region

The end of the long Lengyel sequence (4300 BC) extends into the Copper Age. The archaeologi
cal record and the changes in subsistence patterns, the shift from intensive crop cultivation to 
stockbreeding, reflect major climatic changes. In the Great Hungarian Plain, the tell settlements 
occupied over many centuries were abandoned for smaller, temporary settlements more suited 
to a mobile life-style. This change is less striking in Transdanubia, perhaps because the drier 
and warmer climate had a less dramatic impact of the life of the peoples living here.8 The pol
len profiles from the late Lengyel period confirm the observations based on the archaeological

4 Makkay, J: Excavations at Bicske. I. The Early Neolithic -  The earliest Linear band Ceramic. Alba Regia 16 (1968) 
9-60; idem: Die neolithischen Funde von Bicske. StZv 17 (1969) 253-270.

5 Sümegi (2003) 383.
6 Makkay (1970); Makkay, J. -  Starnini, E. -  Tulok, M.: Excavations at Bicske-Galagonyás (Part III). The Notenkopf 

and Sopot-Bicske Cultural Phases. Societa per la preistoria e protoistoria della regione Friuli-Venezia Giulia. Trieste 
1996.

7 Kalicz, N.: Beiträge zur Entstehungsfrage der Lengyel-Kultur. SlovArch 36: 1 (1988) 105-118.
8 Bánffy, E.: Transdanubia and Eastern Hungary in the Early Copper Age. JAMÉ 36 (1995) 291-296.
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record: the presence of dock, plantain and nettle reflect pastoral activity in the first subzone of 
pollen zone 5 corresponding to the onset of the Copper Age.

In contrast to the Early Copper Age, represented by a few sites only, more sites are known 
from the Middle Copper Age in the Sárrét region. Interestingly enough, the Balaton-Lasinja cul
ture, which evolved from the Lengyel complex under cultural impacts from the Balkans, had a 
less striking presence in this region. This region was part of the Ludanice distribution, a culture 
representing the continuation of the Lengyel population in the Small Hungarian Plain and central 
Hungary. Neolithic traditions are more marked in the Ludanice culture, which was less affected 
by cultural impacts from the Balkans than southern Transdanubia. Linds from this period are 
known from the shores of Lake Velence, and from Kisláng and Soponya in the Sárvíz Valley.9 
A shift in cultural contacts is reflected by the find reflecting close ties with the Bodrogkeresztúr 
culture in the Great Hungarian Plain.10 Another important find from Nádasdladány, where the 
probably Mesolithic harpoon was found, is a copper axe which can be assigned to the Ludanice 
culture on typological grounds. This axe type has good analogies in the metalwork of eastern 
Hungary.11 A Middle Copper Age cremation burial was found at Neszmély, lying north of the 
Sárrét region in the Danube valley.12 This burial mode began to be more widely adopted during 
the Middle Copper Age, becoming truly widespread in the Late Copper Age, with various Late 
Copper Age groups, such as the population in the Lonyód area, burying their dead according to 
this rite. The finds from Sukoró-Tóradűlő can be dated to the last phase of the Middle Copper 
Age, the period immediately preceding the rise of the Baden culture. Various cultural impacts 
heralding the rise of the Boleráz-Baden culture can be noted at this time. The Baden complex 
represents the first instance when the same culture was distributed throughout the Carpathian 
Basin (as well as in the Balkans and the greater part of Central Europe). The Baden sequence 
ends around 2800 BC, marking the end of the Copper Age.
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