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SUBSISTENCE, SETTLEMENT AND SOCIETY IN THE
LATE BRONZE AGE OF SOUTHEAST HUNGARY:

A CASE STUDY OF THE FORTIFIED SETTLEMENT
AT CSANADPALOTA-FOLDVAR

ABSTRACT

Recent research has demonstrated that the
southern part of the Great Pannonian Plain can
be characterized by the emergence of a series
of massive fortified settlements around 1300-
1100 BC. This substantial change in settlement
patterns indicates important social and eco-
nomic transformations in the region, the na-
ture of which, however, is still unknown. Fur-
thermore, the function of these settlements is
debated to some degree as they have not yet
yielded substantial domestic remains (houses)
so that their interpretations as refugia or ritual
centres is also possible. We address this issue
through the analysis of the remains of the sub-
sistence economy from Csanadpalota-Foldvar,
Southeast Hungary. We present the preliminary
results of the palaeobotanical and archaeozoo-
logical analyses, complemented with the study
of agricultural macrolithic implements. The
results are then compared to those from other
contemporary sites in the Carpathian Basin
and Southeast Europe. The exploitation of ani-
mals follows a general Bronze Age pattern in
the region. Plant cultivation shows more diver-
sity in the period. It seems that the practices at
Csandadpalota follow wider European trends in
some aspects, whereas they diverge considera-
bly in others. Both types of remains as well as
macrolithic tools confirm the presence of spe-
cial depositions at the site that were probably
the result of ritual activities.

INTRODUCTION

Around 1300 BC at the beginning of the
middle phase of the Late Bronze Age according
to Hungarian terminology (corresponding to
BD-HA1), significant changes occurred
throughout the Carpathian Basin, manifesting
themselves in various forms: rich warrior tu-
mulus graves such as in Caka, Western Slovakia
(Tocix/PauLik 1960), large cemeteries and
ritual monuments such as in Lipus, Northwest
Romania (KACSO ET AL. 2011) or a series of for-
tified sites in various regions, e.g. in Transdan-
ubia (e.g. BANDI 1982) or in the southern part
of the Great Pannonian Plain (the area of mod-
ern Csongrad and Békés Counties in Hungary
and Arad and Timis Counties in Romania).
These changes all indicate important political,
social, economic and ideological transforma-
tions.

One of most visible pieces of evidence for
the transformations occurring around 1300 BC
is the appearance of a large number of fortified
settlements within a fairly easily definable re-
gion: in the so-called Békés-Csanad loess pla-
teau north of the Maros River in Southeast
Hungary and the plain area of the Banat, be-
tween the Maros/Mures, Tisza/Tisa and Timis
rivers in Southeast Hungary and Northwest
Romania. In Hungary, some of them have been
known for along time and were even excavated
some time ago (e.g. Oroshaza-Nagytatdrsanc;
BANNER 1939). Nevertheless, a series of such
sites has been identified recently in Békés
County, mostly through aerial reconnaissance
and field surveys, and in some cases through
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Fig. 1. Sites mentioned in the text: 1. Balatonmagyardd-Hidvégpuszta, 2. Borcs-Paphomok-dils, 3. Cornesti-
larcuri, 4. Csanadpalota-Foldvar, 5. Deus, 6. Dunakeszi-Székes-dil6, 7. Gér-Kapolnahalom, 8. lernut-Sfantu
Gheorghe-Monument, 9. Kajarpéc-Pokolfa-domb, 10. Leskovac-Hissar, 11. Mera, 12. Mosonmagyardovar-Né-
met-d(ilé, 13. Oroshaza-Nagytatarsanc, 14. Palatca-Togul lui Mandrusca, 15. Poroszld-Aponhat, 16. Santana-

Cetatea Veche, 17. Topoloatu Mare, 18. Végegyhaza-Zsibrik-domb, 19. Zoltan.

smaller excavations (e.g. Végegyhdza-Zsi-
brik-domb; LICHTENSTEIN/ROSZA 2007; MILO
etal. 2009; ROszA 2010). In Romania, such sites
have also been known for some time, although
research has recently become more focused on
sites such as Santana—Cetatea Veche (GOGAL-
TAN/SAvA 2010) and Cornesti-Iarcuri (SZENT-
MIKLOSI et al. 2011) (Fig. 1).

The aim of our article is to examine the men-
tioned transformations and the nature of these
sites through the preliminary investigation of
the evidence for subsistence economy at one of
these fortified settlements near Csanddpalota
(Csongrad County, SE Hungary).

Csandadpalota-Foldvar (also called Csanad-
palota—Juhasz T. tanya) fits well into the series
of these sites. Its central part was originally dis-
covered in 2005 during surveys (SZALONTAI
2012), and other areas were excavated between

2011 and 2013 as part of the preventive excava-
tions preceding the construction of the M43
highway between Mako (Csongrad County, SE
Hungary) and the Hungarian-Romanian bor-
der (PRISKIN et al. 2013; SZEVERENYI et al. 2014).
The excavations revealed the existence of an
extensive set of ditches that enclose an approx-
imately 400 ha large area (Fig. 2). The excavated
ditches were usually ca. 1.5-2m deep and
4-7m wide (Fig.3). They were, however, part
of a much larger system of ditches and ramparts
that are clearly visible from the air, on Google
Earth images or aerial photos (Fig.4). From
these images, it is possible to reconstruct the
original form of the enclosures. There is an oval
central area surrounded by a double ditch and
a rampart. It is enclosed to the south by two
concentric semi-oval ditches that run into the
close by stream. These are, in turn, enclosed by
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a long linear ditch that runs between the mod-
ern villages of Csanddpalota and Nagylak: it
starts south of the former, runs to the south for
ca. 2.5km and then turns back in an angle to
run into the above mentioned Krakk Creek
(Fig.2). The site yielded characteristic Late
Bronze Age material of the so-called Pre-Gava
period (TROGMAYER 1963; 1992; V. SZABG 1996;
2004a), with close affinities to Cruceni-Belegis
II material (GUMA 1997, 61-74, 133-144; SZENT-
MIKLOSI 2009). Radiocarbon dates place the
occupation of the settlement to ca. 1380-
1120BC.

THE CHARACTER
OF THE OCCUPATION

Despite the increasing amount of available
data from these sites, their function and the
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Fig. 3. Section of the LBA ditches 23, 101, 262 and 440 at Csanadpalota-Foldvar.

character of the occupation remain uncertain.
There is obviously considerable variation
among them regarding their size and the struc-
ture of the ditches and ramparts, and possibly
regarding function as well. At one end of the
spectrum, smaller sites, such as Végegyhaza-
Zsibrik-domb, have an area of ca. 1ha and a
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Fig. 5. Sédntana-Cetatea Veche (jud. Arad, Romania), LBA fortified settlement
(satellite image from Google Earth).

simple oval ditch surrounding them. At the
other extreme, large sites, such as Csanadpalo-
ta (ca. 400 ha), Santana (217 ha) (Fig.5) and
Cornesti (1722 ha) (Fig. 6), have complex, mul-
tiple ditches and ramparts. At first glance, the
system of large fortifications indicates a defen-
sive function: the ditches are large enough and
have a V or U section with ramparts - in case
they are observable at all - on the inside (Fig. 3;
for Santana and Cornesti see GOGALTAN/SAVA
2010, 37 figs.33-34 and SZENTMIKLOSI et al.
2011, 823 fig. 4). These are the basic criteria for

the identification of ditches and ramparts as
fortifications with a defensive purpose (KEELEY
et al. 2007, 58-62). However, other interpreta-
tions are possible as well and in many cases
such a function has recently been questioned
for good reason (e.g. HILL 1995; SZEVERENYI/
KULCSAR 2012, 291-292). It seems that all cases
have to be evaluated individually (HARDING
2006; HARDING et al. 2006).

In the case of the large settlements, the
length of the external ditches is so long, e.g. ca.
4km N-S length at Csanadpalota or almost
18km perimeter at Cornesti, that they are prac-
tically indefensible. A defensive function is con-
ceivable only with regard to the innermost
ditches and ramparts at all of these sites. On the
other hand, the external ditches are often mon-
umental, thus they are much larger than needed
for pens or drainage systems.

To this we can add the issue of the lack of
houses and built structures. No houses suitable
for dwelling have been identified at any of these
sites. Geophysical surveys at Cornesti (SZENT-
MIKLOSI et al. 2011, 827-832 figs. 11-14) and at
Csanadpalota do indicate the presence of Late
Bronze Age features, but mostly pits. None of
the magnetic anomalies can be identified as a
house. At Csanadpalota, 96 Late Bronze Age
features were unearthed between 2011 and
2013, including 29 ditches, 64 pits and three
undetermined contexts. While these yielded
abundant archaeological material, it remains
unclear whether these are simple domestic fea-
tures or something else. Many of the pits seem
to contain special material, which might be in-
terpreted as structured depositions (RICHARDS/
THOMAS 1984; GARROW 2012). This material
cannot be understood as simple domestic re-
fuse, but was rather the result of deliberate dep-
osition and may have been connected to vari-
ous ritual activities and feasting.

One of the best examples is Pit 474, which
was round, slightly irregular, about 3m in di-
ameter and 1.5m deep (Fig. 7). It contained a
large amount of finds that were deposited in
layers. These could be identified and document-
ed during the excavation and the finds of the
layers and the soil samples from them were kept
separately. The lowest layer included remains of
burning and a large ashy patch that contained
large amounts of botanical remains. It con-
tained more than 400 sherds that belonged to
at least 34 different vessels, most of which be-



longed to the category of fine ware, although
coarse ware containers were also represented.
The pit yielded bones of cattle, sheep or goat, an
almost complete skeleton of a young sheep not
in anatomical order from one of the layers, and
the bones of pigs, dogs, and hare. Based on the
calculated minimum number of individuals,
the amount of meat represented by the depos-
ited bones is almost 600kg. With regard to
botanical remains, this was the pit that con-
tained the highest amount of common wheat,
745 seeds, accompanied by some compact
wheat and einkorn. This may indicate that the
pit contained a series of special depositions, the
remains of recurring depositional practices,
separated by some time.

Based on our preliminary analysis, we sug-
gest that these depositions, and some of the
depositions in other pits and ditches, were the
remains of special activities: rituals or feasts.
This leads us to the hypothesis that many of the
features and finds excavated at the site may not
be the remains of everyday domestic activities.
As a consequence, the site may not have been a
simple, continuously occupied domestic site, as
also indicated by the lack of houses, but may
perhaps be interpreted as a fortified ritual cen-
tre, where a larger community gathered from
time to time to carry out various rituals.

If this is indeed the case, we may expect that
the analysis of evidence indicating subsistence
economy - in our case flora, fauna and macro-
lithic tools — would show if these, in one way or
another, diverge from the usual patterns ob-
served in the Late Bronze Age of the Carpathi-
an Basin.

ARCHAEOZOOLOGICAL
ANALYSIS

The Late Bronze Age features of Csanddpalo-
ta—Foldvar yielded numerous faunal remains,
primarily animal bones, which allow the recon-
struction of the exploitation of animals at the
site.

SUBSISTENCE, SETTLEMENT AND SOCIETY IN THE LATE BRONZE AGE OF SOUTHEAST HUNGARY

Fig. 6. Cornesti-larcuri (jud. Timis, Romania), LBA fortified settlement (satellite
image from Google Earth).
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Fig. 7. Layers of depositions in Pit 474.

Methods

The primary aim of the archaeozoological
analysis of the Bronze Age faunal remains is to
reconstruct the modes of animal exploitation
at the site, while the remains of wild animals,
rodents, birds, molluscs and fish help to recon-
struct the environment. In order to achieve this,
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we need to describe the remains found at the
site (species, body parts, side, measurability,
biometric description - e.g. withers height, an-
thropogenic and environmental impact, patho-
logical changes, and age) in detail and analyze
them with various methods. The statistical
evaluation of the wild and domestic skeletal
remains was based partly on M. KRETZOTI'S cat-
egorization of natural anatomical regions, part-
ly on H.-P. UERPERMANN’s categories of meat
quality, complemented with the estimated min-
imum meat values based on I. VOROS’ publica-
tions (VOROS 2005; 2007).

According to KreTZOr's method, the lack or
dominance of certain bones and the separation
of animals represented by all body parts from
those represented incompletely provide impor-
tant information on the mode of the exploita-
tion of the animals. The division of animal
bones according to body parts and the evalua-
tion of the quantity of bones representing cer-
tain body parts show if the animal was carried
into the settlement as a whole or just in parts.
An even distribution of body parts indicates
local slaughtering; incomplete skeletons indi-
cate that an animal was brought to the settle-
ment in parts. The lack of terminal bones also
indicates the transport of animal parts from
outside, while their dominance suggests that
their skin was carried into the settlement
(KRETZOI 1968; VOROS 2007).

Based on UERPERMANN’S analysis, it is pos-
sible to differentiate between three categories
of meat quality, taking into account that the
quantity and quality of meat on various parts
of the animals is very different (KRETZOI 1968;
UERPERMANN 1974, 310). As a result of this ex-
amination, we can draw conclusions about the
eating habits and meat consumption of the giv-
en population, bearing in mind that the high,
middle or low “nourishment value” of the given
part of an animal is culturally specific and
changes considerably over space and time.
Nevertheless, the combination of the two meth-
ods is an important part of complex zooarchae-
ological analysis (VOROSs 2007).

According to the animal remains amassed
through human activity, we may calculate the
Minimum Number of Individuals (MNI),
which provides information on animal hus-
bandry practices and the minimal number of
specimens in the given species. The calculation
of the MNI, however, is speculative and always

has a margin of error due to taphonomy and
subjectivity. Consequently, it has to be handled
with caution (BARTOSIEWICZ 2006, 158-159).
The results of osteometric and biometric in-
vestigations yield information on the stature
and sex of a given specimen. Pathological de-
formities indicate forms of exploitation (trac-
tion), environmental impact and the character-
istic diseases of the species. Anthropogenic and
environmental impacts may indicate the forms
of animal exploitation (nourishment, tool mak-
ing, etc.) and the cause of death of the specimen.

Results

Most of the animal bones recovered from
Late Bronze Age features belong to domestic
species, complemented by a small amount of
bones of three hunted species, and bone frag-
ments of birds and rodents (Fig.8): horse
(Equus caballus, LINNE 1758), cattle (Bos taurus,
LINNE 1758), pig (Sus domesticus, LINNE 1758),
sheep/goat (Ovis aries/Capra hircus, LINNE
1758), dog (Canis I. familiaris, LINNE 1758), deer
(Cervidae sp. indet), roe deer (Capreolus capreo-
Ius, LINNE 1758), European hare (Lepus europae-
us, PALLAS 1778), Aves sp. indet. and Rodentia
sp. indet. (TOTH 2013).

Birds
. . 1%
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Domestic
mammals
69%

Fig. 8. Distribution of faunal remains from LBA
features at Csanadpalota-Foldvar.

The distribution of the remains of economi-
cally exploited animals found in pits and ditch-
es is very similar despite the fact that 64 % of
the faunal remains came from ditches. The larg-



est amount of bones belongs to cattle and
sheep/goat, followed by pigs. Horse and dog are
represented in smaller numbers. Based on the
Minimum Number of Individuals (MNI), how-
ever, their order is different: cattle, horse, pig,
sheep/goat and dog. Mature, adult, subadult
and juvenile individuals were all present, indi-
cating multiple ways of exploitation. The min-
imum amount of meat from domestic animals
is 2302 kg. This does not contain the amount of
horse meat that may have been consumed as
well (TOTH 2013).

More than 50 % of the domestic animal re-
mains belong to UERPERMANN’S low meat
quality category; the rest belongs to high and
medium quality categories. The same is true if
we use KRETZOr'S 59 % belong to the head and
terminal bones and 41 % to the meat rich trunk,
meat rich and “dry” limb regions. Terminal
bones are comprised of phalanges and sesa-
moid bones, and their presence indicates local
processing, just like the presence of the bones
of the head region, e.g. broken skulls and a
large amount of teeth (TOTH 2013; VORSS 2007).

Dog

Cattle
37%

Pig
17%

Sheep/Goat
24%

Fig. 9. Distribution of domestic mammals from LBA
features at Csanadpalota-Foldvar.

Cattle (Bos taurus, LINNE 1758) remains
comprise 37 % of domestic animal remains
(Fig.9). The area of the Late Bronze Age forti-
fied settlement yielded adult, subadult and ju-
venile exemplars as well. Most of the remains
were found in the ditches. Terminal bones are
also represented, indicating that processing
was carried out at least partly on the site. The
remains of young cattle indicate summer and
autumn mortality. Signs of processing are ob-
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servable on a few bones (e.g. metatarsus split
into two to remove marrow). With the help of
bones suitable for estimating withers height,
specimens of small to medium stature (1000.5-
1165.3 mm) can be identified. Smaller size is at
least partly the consequence of juvenile age
(MATOLCSI 1970; TOTH 2013, VOROS 2007).

A large number of horse (Equus caballus,
LINNE 1758)) remains have been identified
from the site. They are represented by both ju-
venile and mature exemplars and comprise
15% of domestic species (Fig.9). Traces of cut-
ting on the bones, indicating consumption and
skinning, have not been observed. Complete
skeletons, however, are missing and the domi-
nance of bones with quality meat in the features
does imply that horse meat was consumed.
Horse bones were not suitable for the estima-
tion of withers height (TéTH 2013, VOROS 2007).

The number of the remains of sheep and goat
(Ovis aries/Capra hircus, LINNE 1758), exploited
for multiple purposes (wool, meat, milk), ex-
ceeds that of pigs (24 %) (Fig.9). In terms of
MNI, however, they lag behind pigs. The exca-
vated bones belong to UERPERMANN’S low and
medium-high categories in the same ratio.
Young sheep/goat about half a year old indicate
end of summer or autumn mortality. With the
help of bones suitable for estimating withers
height, specimens of small to medium stature
(587.4-681.7 mm) can be identified (TEICHERT
1975; TOTH 2013, VOROS 2007).

The number of pig remains (Sus domesticus,
LINNE 1758), exploited for meat and usually
slaughtered at a young age, barely exceeds that
of horses (17 %) (Fig.9). The number of finds
from low meat quality areas or the head region
is high. The amount is roughly the same as that
of bones from high to medium meat quality
regions. Based on the estimated MNI it is sec-
ond after cattle among the domestic animal
species at the site. Some of the bones were suit-
able to estimate withers height: they indicate
large specimens (675.5-750.5/825.4 mm)
(TEICHERT 1969; TOTH 2013, VOROS 2007).

The number of dog (Canis I. familiaris, LINNE
1758) remains is low (5 %) (Fig.9). The remains
were unsuitable to calculate withers height.

Among wild animals, red deer, roe deer and
hare were hunted. Red deer remains were found
in the largest numbers, but its high value is
caused by the large extent of antler fragmenta-
tion. Based on the MNI analysis and age distri-
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bution, adult and juvenile red deer (1-1), an
adult roe deer, and an adult European hare were
identified. They yielded a minimum amount of
388kg meat. Red deer processing was probably
carried out within the settlement as well, since
the bones of all body regions were found scat-
tered in the features. Obviously, the remains of
the same specimen could have been deposed in
multiple features (TOTH 2013, VOROS 2007).

94 % of the bones of hunted animals belong
to red deer (Cervus elaphus, LINNE 1758), com-
plemented by a small amount of roe deer (Ca-
preolus capreolus, LINNE 1758). Both even-toed
ungulates prefer recovering areas (after wood-
cutting or forest fires), forest steppe, and small-
er forests rich in nourishment. The most suita-
ble environments were floodplains, close to
water courses. The analysis of meat quality
shows the presence of large amounts of low
meat quality regions, indicating processing
within the settlement (TOTH 2013, VOROS 2007).

The number of European hare (Lepus euro-
paeus, PALLAS 1778) bones is small. Their pres-
ence indicates hunting and consumption. Their
usual habitat of European hare is arable land
and gardens neighbouring fields and forests.

Based on the investigation of environment
sensitive molluscs (mussels and snails), we can
establish that a large amount of snail shells has
been found, among which Fruticicola fruticum
(MULLER 1774) lives on the banks of smaller
water courses and deciduous forests, and
climbs up on plants, just like the thermophilic
Cepaea vindobonensis (FERUSSAC 1821) and He-
lix pomatia (LINNE 1758).

The reconstruction of the hydrology of the
environment is possible through the shells of
four freshwater mussel species: painter’s mussel
(Unio pictorum, LINNE 1758), swollen river
mussel (Unio tumidus, LINNE 1758), thick
shelled river mussel (Unio crassus, PHILIPSON
1788) and an Anodonta species (Anodonta sp.
indet, LAMARCK 1799). They indicate primarily
slow running water courses or still water with
periodic flooding and stronger currents. Their
nutritional value is not very high, but may have
served as a complimentary food source. Since
the settlement was surrounded by a system of
ditches, it is possible that the mussels indicate
that the ditches were filled with water for de-
fensive purposes. This may contribute to the
scattering of freshwater species. Fish bones
were not found in the material, but the wet

sieved samples have not yet been analyzed from
an archaeozoological point of view.

In light of the whole faunal material, burning
can be identified as an environmental impact
and traces of bone tool manufacture and food
processing as an anthropogenic impact. Rudi-
mentarily worked bones were unearthed pri-
marily from pits. Traces of cutting and working
support the interpretation of the remains as
kitchen waste.

The use life of the features can be placed to
the summer and autumn, based on the half-a-
year-old sheep/goat. The killing of pig (from
6-month-old to 3.5-year-old) and cattle (about
1-year-old to 3.5-year-old) must have been con-
tinuous. Thus, although the number of juvenile
and subadult specimens is large, we cannot
draw any unequivocal conclusions regarding
mortality (VOROS 2007).

ARCHAEOBOTANICAL
ANALYSIS

Despite the character of the preventive exca-
vation at Csanadpalota-Juhdsz T. tanya (Fold-
var), a systematic sampling of soil was carried
out in order to enable archaeobotanical analysis.
Consequently, altogether 184 samples were col-
lected from 118 contexts. It was important to
examine all the features of various types (func-
tions): pits, ditches, ovens and their surround-
ings and wells.

Methods

The samples were weighed before wet sieving.
The average weight was 10-15kg; the largest
sample was 38kg, the smallest (from a vessel)
was 68 g, while the smallest individually collect-
ed charcoal was 4g. The soil samples were wet
sieved in a flotation basin. The “light fraction”
floating on the water was collected in a sieve
with a 0.4 mm mesh, while a net in the basin
collected the “heavy fraction” material. After
careful drying, both fractions were weighed
and selected under a binocular-stereomicro-
scope. Zoological remains (snails, small bone
fragments) that made up the majority of the
material were separated for further analysis.
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europeum, Hibiscus trionum, Hyoscyamus niget, 18%
Leunurus marrubiastrum, Melampyrum album,
Morus sp., Papaver rhoeas, Polygonum convolvu-
lus, Sambucus ebulus, Sambucus nigra, Setaria remaine
viridis, Setaria glauca, Sorghum halpense, Stachys 33%
annua, and Urtica dioica. Such non-charred,
sub-fossil plant remains are usually found in
wet-logged contexts (wells, ditches), where the  Fig.10. Distribution of organic remains in flotation
water cover preserves the organic material. At samples from LBA features at Csanadpalota-Foldvar.
Csanadpalota-Juhasz T. tanya, however, this
was not the case. Furthermore, the vegetation
period of the non-charred plant species coin-
cided mostly with the timespan of the excava-
tion. Consequently, these plant remains cannot
be considered to have been contemporaneous
with the charred remains of the Bronze Age
fortified settlement, and should be regarded as
modern intrusions.

The summary of the biological remains can
be seen in figure 10. 34 % of the samples con-
tained only faunal remains. Another 15 sam-
ples (8 %) also contained charcoal, 7 samples
(4%) contained charcoal and food remains.
54 % (100 samples) yielded seeds and fruits. Ig-
noring non-charred remains and those not
identifiable to a taxon, charred fragments and 1341
identifiable carpological remains occurred in
only 37 % of the samples.

zoological

Fig.11. Number of plant species from LBA features at Csanadpalota-Fdldvar.

570
Results '
82 45 17 8
The archaeobotanical analysis is based on 69 [ Ay et —
samples with charred plant macro-remains @'égo‘? (@0‘{9 g’fé‘z\@o\ ’&'b“\ & . \(\0‘9e
(seeds and fruits). A general characteristic of ' N $e®t@<b\ ¥ & eqo@
the material is that the seeds and grains were W < $&\§® e

very badly preserved and porous. In many cas-
es, the species or even the genus could not be Fig.12. Number of plant remains from LBA features at Csanadpalota-Foldvar.
determined. During the analysis, 32 species or
taxons could be identified with 2063 specimens.
The distribution of plant species is shown in  remains of almost all cereals known from the
figures 11-12. period have been found (Fig.13), although
The majority of the botanical finds is repre-  only in a small quantity compared to the num-
sented by the diaspores of domestic plants. The  ber of the samples (Fig. 14). The most frequent



106

VAJK SZEVERENYI, ANNA PRISKIN, PETER CZUKOR, ANDREA TORMA, ANIKO TOTH

107
38
18
11 11 10
' :
1
4
\0&;&(\ \0?& <}°& R 2 3 @?’\e
Q@Q&\’b O S S 6\('0 & 2
N & A S NG
& & « & < o
& =~ RS °
fa@é\ <
.

Fig.13. Number of LBA features containing cereal remains at Csanadpalota-Fdldvar.
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Fig.15. Panicum miliaceum from an LBA feature at Csanadpalota-Fdldvar.

finds were the grains of millet (Panicum milia-
ceum) (Fig.15). Although it is not the largest
group in terms of the number of specimens
(367 pcs), it was present in 55 % of the samples.
In all cases the “naked” grain was found and for
the greater part even the sprout had fallen out.
This indicates that they come from a cleaned
yield. Millet is followed by barley (Hordeum
vulgare) in 18 samples (25 % of the examined
samples). The diaspores of both six-row and
hulless barley were attested.

Among wheat, common or bread wheat
(Triticum aestivum) occurred in unusually large
quantities (Fig. 16). It was found in only nine
samples, but in one of them an extremely large
number, 745 pieces, were identified (sample
111, feature 474). Many grains are strongly de-
formed and sometimes the burnt remains of
the spikelets were visible on the tip. It may be
suggested that in order to avoid grain loss, the

Triticumn monococcon . .
Triticum dicoccon

Triticum 3%
compactum w 0.6%
3% \Secale cereale
Hordeum 0.4%
vulgare
6%
P.alnicum Triticum aestivum
miliaceum 56%

31%

Fig.14. Distribution of cereal remains from LBA fea-
tures at Csanadpalota-Foldvar.
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Fig.16. Triticum aestivum from an LBA feature at
Csanadpalota-Foldvar.

wheat had been harvested before it was fully
ripe, thus the grain could have deformed more
easily. The similarly hulless compact wheat
(T aestivum subsp. compactum) is represented
in two samples.

Emmer (Triticum dicoccon), a hulled wheat
most characteristic for the period, occurred in
10 samples with 11 specimens, whereas einkorn
(Triticum monococcum) was present in six sam-
ples with 38 specimens. Another 11 samples
yielded wheat grains not identifiable to the spe-
cies (Triticum sp.).

Rye (Secale cereale) appeared in one sample
(Sample 111, Feature 474) in insignificant num-
bers and is associated with bread wheat. It is
surprising that wheat grains were accompanied



by cleaning waste (Triticum monococcum ra-
chis) in only a single sample (Sample 108/1,
Feature 451/1169).

The presence of the remains of lentil (Lens
culinaris) and pea (Pisum sativum) indicates
some form of horticulture, but they also appear
only in small numbers. Lentil was found in five
samples (6 pieces), pea in two (2 pieces).

The remains of black mustard (Brassica ni-
gra) found in a pit (Sample 109/3, Feature
474/834) indicate the cultivation and consump-
tion of oil-bearing plants (Fig.17). It is repre-
sented by a fairly high number of specimens
among the botanical remains (45 pieces). Aside
from oil extraction, mustard may have been
used as a spice as well.

Some of the weeds present in the botanical
material are characteristic for arable land and
hoe-farming. Based on the character of the
weeds, we may expect at least two annual har-
vests. The weeds of autumn cereals (wheat, rye,
maybe autumn barley) (Secalietea) could be
identified in only three samples. Sample 111
(Feature 474/1232) contained the remains of
Galium spurium (3 pieces) and Dasypyrum vil-
losa (23 pieces), associated with Triticum aes-
tivum. In Sample 90 (Feature 426/579), one
Polygonum convulvus diaspore could be found
in addition to Bromus secalinus (4 pieces) and
Bromus arvensis (5 pieces). Polygonum convul-
vus also appeared in association with rye in one
more sample (Sample 76, Feature 343/523).

The species of hoe weed alliances (Poly-
gono-Chenopodietalia) were identified in
15samples, in similar amounts as wheat weeds:
Chenopodium album (38 pieces), Chenopodium
hybridum (3 pieces), Lolium temulentum
(1 piece) and Malva neglecta (1 piece). Chenop-
odium album, found in 12 samples, yielded the
largest number of specimens and is the most
frequent among ruderal species.

The botanical material from the Late Bronze
Age settlement also contained the diaspores of
plant species from the contemporaneous envi-
ronment. The number of species and speci-
mens does not allow a comprehensive recon-
struction of thanatocoenosis, but they certain-
ly give an indication of the natural flora. Based
on the ecological and plant sociological char-
acteristics of the species, we may assume the
presence of a waterlogged, swampy area (Carex
vulpina), a wet, woodless area or meadow (Echi-
nocloa grus-gali, Rumex crispus, Saponaria offic-
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Fig.17. Brassica nigra from an LBA feature at Csanadpalota-Fdldvar
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Fig.18. Hard-shell remains of a Prunus from an
LBA feature at Csanadpalota-Foldvar.

inalis) and a forest edge or forest steppe area
(Teucrium chamaedrys, Prunus sp.) in the vicin-
ity. We are probably not far away from the truth
if we assume that the Bronze Age population
created its arable land in areas close to rivers.

The only fragmentary hard-shell remain
from the site — based on its size and habitus - is
most probably the fruit of Prunus domestica
subsp. insititia (damson plum) or Prunus cera-
sifera (cherry plum) (Fig. 18). The hard shell of
cherry plum and domestic plum (Prunus do-
mestica) has already been attested in Late Neo-
lithic and Copper Age Tiszapolgar and Lengyel
contexts (GYULAI 2010, 81).

Although most samples were collected from
the ditches, these did not yield most of the bo-
tanical material. Usually, only one or two spe-
cies could be identified in these samples, rep-
resented by only a few specimens. In the
samples collected from 17 ditches, 11 yielded
Panicum remains, almost 65 %. Beside millet,
almost all cereals were present, but pulses were
missing and weeds were only represented by
Chenopodium album in two samples. The bo-
tanical material of Sample 94 (Feature 439/
1118) deserves to be mentioned: two samples
were collected from this ditch segment, one
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from an ashy patch near a concentration of
ceramic finds and one from the general fill.
The latter yielded the single hard shell fruit re-
main of the site. Altogether 102 diaspores
could be identified from this feature: beside
the Gramineae fragments (56 pieces) that could
not be identified to the species Panicum, milia-
ceurn dominated here as well, associated with
3seeds of Hordeum vulgare and one Hordeum
nudum. Both hulled wheat (Triticum monococ-
cum (1 piece) and Triticum dicoccon (1 piece))
and the free-threshing bread wheat (Triticum
aestivum (4 pieces)) are present. The sample
did not contain any weeds.

Soil samples were also collected from two
deep pits interpreted as possible wells. Sample
63 (Feature 303/482) contained one millet
(Panicum miliaceum), one barley (Hordeum vul-
gare) and three unidentifiable cereal fragments
(Gramineae). In the other feature (153/207,
Sample 30), samples were collected from three
different layers. The uppermost layer yielded 2
specimens of unidentifiable wheat grain (Triti-
cum sp.). From 1 m depth an einkorn (Triticum
dicoccon) could be identified. No weeds were
found here either.

Three samples were collected from the vicin-
ity of hearths. Two samples (Samples 59/1-2)
were collected from Feature 310/441, namely
from its debris, the plastering and from the
burnt area beside the hearth’s plate. Both sam-
ples contained millet (Panicum miliaceum), al-
together 153 pieces. In the debris of the hearth,
beside a larger amount of millet, one Chenopo-
dium album and one Saponaria officinalis seed
were identified. In Feature 310/442 (Samples
60/1-2), the samples were taken from the plas-
tering of the hearth and from an ashy area be-
side the hearth. Both yielded Paniceum miliace-
um grains (51 pieces) and unidentifiable
charred fragments (12 pieces). Sample 78 (Fea-
ture 390/681) came from the debris of the bak-
ing plate, and contained in addition to all the
important cereals of the period (Hordeum vul-
gare (1 piece), Panicum miliaceum (1 piece),
Triticum monococcum (1 piece), Triticum dicoc-
con (3 pieces), Triticum aestivum (2 pieces)), the
seeds of pea (Pisum sativum (1 piece)) and
white goosefoot (Chenopodium album (2 piec-
es)) as well. The number of unidentifiable cere-
al and other charred fragments is 153.

Most of the carpologically valuable samples
came from pits (37 samples). In many cases,

they contained only a single cereal grain. Some
samples yielded a hoe cultivated plant with its
weed, e.g. Panicum miliaceum and Chenopodium
album or Panicum, Hordeum and Chenopodium
hybridum, but represented only one specimen
each. Most of the samples, however, contained
a mixture of the diaspores of species belonging
to various successions. The most frequently ob-
served species in the botanical material of pits
were also millet (177 pieces in 21 samples) and
barley (77 pieces in 12 samples). The remains of
pulses (Lens culinaris and Psium sativum) were
found in these samples as well. Here, the mate-
rial of two pits will be highlighted and com-
pared. Sample 90 (from Feature 426/759) con-
tained in addition to rye (Secale cereale) and
compact wheat (Triticum aestivum subsp. com-
pactum) all the above-mentioned cereal species
as well as lentil (Lens culinaris) among pulses.
The presence of weeds is quite conspicuous. The
sample contains the grains of both autumn
wheat weeds (Bromus) and spiky weeds (Lolium
temulentum, Chenopodium album). Feature
474/1232 (Sample 111) yielded the largest num-
ber of remains at the site. Excepet for Triticum
dicoccon, all the cereals are represented, bread
wheat (Triticum aestivum) the most abundantly,
and the grain of rye could be identified here for
the first time. This composition of species is spe-
cial as it is reminiscent of the cultivation pattern
of later periods. Although the archaeological
dating of the feature is unambiguous, the grains
of Triticum aestivum have been selected for ra-
diocarbon dating.

ANALYSIS OF STONE
TOOLS FOR GRINDING

The analysis of stone tools for grinding,
which were used in agriculture and food pro-
cessing, can provide further information on
subsistence economy at the Late Bronze Age
site of Csanddpalota, complementing the infor-
mation from archaeozoology and archeobotany.

Methods

So far, only a preliminary examination (pri-
marily macroscopic analysis) of 196 pieces of



stone implements from Late Bronze Age con-
texts has been carried out. This analysis includ-
ed a categorization based on typology, the defi-
nition of function and an investigation of the
relationship with botanical remains. There are
very few typological studies of macrolithic
tools in Hungary (e.g. BIRO 1995; HORVATH
2004). Consequently, typological systems elab-
orated in international research were used
(ADAMS 2002; RISCH 2002).

Results

45 of the Late Bronze Age features contained
stone materials (macrolithic tools and raw ma-
terials of stone tools). With regard to chipped
stone tools, it is a general observation that their
number is low in Late Bronze Age Hungary
(HoRVATH 2004). We found only a single core
at the Csanadpalota site. On the other hand, the
manufacture and use of macrolithic tools re-
mained significant as they were often used in
connection with a number of economic activi-
ties. These tools were abraders, smoothers and
polishers, hammerstones and whetstones used
in various craft activities, but mainly tools for
grinding and pulverizing. Here, we present the
preliminary results of the analysis of grinding
stone tools, focusing on function and investi-
gating the supposed connection between
grinding tools and botanical remains.

Altogether 248 pieces of lithic implements
were found in 45 Late Bronze Age features
(ditches, pits and wells). There are 21 pieces of
smoothers and abraders. Special finds include
a fragment of a polished mace head and of a
mould. 11 blocks of mica, probably used as
tempering material during pottery manufac-
ture, were also recovered. Furthermore, ten
polishers and ten netherstones were found. 78
pieces of manufacturing waste of lithic raw ma-
terials are also among the stone finds. Most of
the lithic finds, however, are grinding tools:
60 grinding slabs, 11 handstones and a pestle.

The distribution of grinding slabs in the Late
Bronze features is as follows: 37 pieces were
found in ditches, 22 pieces in pits and one piece
in a deep pit interpreted as a well. Except for a
single complete grinding slab from Feature 440
(Fig.19), grinding slabs were usually found in
smaller or larger fragments in the Bronze Age
features. In most cases, the work surface of the
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Fig.19. Grinding slab from Feature 440 at Csanadpalota-Foldvar.

grinding slabs was preserved, although some-
times only the ventral side or the distal/proxi-
mal edge remains. With regard to handstones,
five pieces were found in ditches and six in pits.
The pestle was found in a ditch.

It was examined if there was a correlation
between botanical remains and grinding
stones in the Bronze Age features. There are 17
features that contained both. This would indi-
cate that most of these tools might have been
used to process grain or other foodstuffs. It
seems that there are only few botanical re-
mains from ditches, whereas the number of
grinding stone tools is the highest in this type
of feature (28 pieces). The number of ditches
containing both botanical remains and grind-
ing stones is rather low (Table 1). In four ditch-
es (Features 101, 262, 348 and 440) 1, 13, 1 and
15 botanical remains were found, respectively,
while Feature 101 contained 9 grinding stones,
Feature 262 contained 8, Feature 348 con-
tained two and Feature 440 contained 10 piec-
es as well. We have more abundant material
from pits: 12 features contained both botanical
remains and grinding stones (Table 1). Alto-
gether there are 11 grinding slabs and five
handstones from pits. The number of botanical
remains is 85.

It is worth mentioning that some macrolith-
ic tools and grinding stones have traces of
burning on their surfaces (Fig. 20).
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Table 1. Association of grinding stones and botanical remains in LBA features at Csanadpalota-Faoldvar.

Feature number Feature type Macrolithic tool type Botanical remains

101/125 ditch grinding slabs (9) Panicum miliaceum L. (1)

262/348 ditch grinding slabs (6], Panicum miliaceum L. (11),
handstones (2] Graminae fragments (2)

328/480 ditch grinding slab (1) Hordeum vulgare L. (1),

Triticum sp. (2)

440/760 ditch grinding slabs (8], Gramineae fragments (7),

handstone (1) Panicum miliaceum L. (1),

Hordeum vulgare L. (1)

440/1167 ditch grinding slab (1) Gramineae fragments (3),
Triticum dicoccon Schrank (2),
Triticum sp. (1)

44151 pit grinding slab (1) Panicum miliaceum L.(3)

Triticum sp. (1)

153/207 pit grinding slab (1) Triticum dicoccon Schrank (1),

Triticum sp. (1)

268/354 pit handstone (1) Panicum miliaceum (3),
Triticum aestivum (1),
Triticum dicoccon (1),
Triticum sp. (4),
Graminae fragments (32)

330/482 pit grinding slab (1) Hordeum vulgare (1),
Panicum miliaceum (1),
Graminae fragments (3)

348/531 pit grinding slabs (2) Gramineae fragments (6),
Hordeum vulgare L. (1)

388/656 pit handstone (1) Gramineae fragments (9),
Panicum miliaceum L. (2)

390/658 pit grinding slab (1) Hordeum vulgare L. (2)

Triticum sp. (3)

407/685 pit grinding slab (1) Triticum sp. (1)

418/696 pit handstone (1) Gramineae fragments (2),

Hordeum vulgare L. (1),
Triticum monococcum L. (1)

421/699 pit grinding slab (1), Triticum sp. (1)
handstone (1)

426/731 pit grinding slabs (2) Gramineae fragment (1)
Triticum aestivum L. (1)
447]766 pit handstone (1), Gramineae fragments (2)

grinding slab (1)




DISCUSSION

The results of the archaeozoological analysis
show that animal exploitation at Csanadpalota
followed a “classical” Bronze Age pattern in the
Carpathian Basin: cattle dominate, followed by
sheep/goat and pigs. Animals of all age groups
are attested, which indicates the exploitation of
secondary products as well. When compared
to other, roughly contemporary sites, we can-
not find significant deviations. Figure 21 shows
a comparison of nine Late Bronze Age sites in
the Carpathian Basin. We have data mostly
from the Transdanubian and Transylvanian
sites: Kajarpéc—Pokolfa-domb, Borcs—Papho-
mok-diilé and Mosonmagyarévar-Német-diilo
(CHOYKE/ BARTOSIEWICZ 1999) in Hungary
and Iernut-Sfantu Gheorghe-Monument
(GOLGALTAN 2009; KELEMEN 2009), Palatca
(ROTEA 1996-97; BINDEA/ KELEMEN 2008/09),
Deus (KELEMEN 2009), Mera (KELEMEN 2009)
and Zoltan (EL SusI 2002) in Transylvania
(Fig. 1). The general tendencies seem to be the
same: domestic mammals dominate and hunt-
ing appears to be insignificant (2-15%).
Among domestic mammals, cattle lead (30—
60 %), followed by ovicaprids (15-30 %) and
pigs (10-20 %), then by horses (1-13 %) and
dogs (1-5%). The remains from Iernut seem
to differ from the rest regarding the smaller
ratio of sheep/goat (10 %) and the larger ratio
of pigs (40 %), but due to the very low number
of remains (n=24, KELEMEN 2009, 143) this is
hardly a representative sample. Kajarpéc and
Zoltan, however, have a much larger number
of identified specimens, and still have a ratio
of pigs at about 20 %. Ruminants seem to have
been exploited for their secondary products
(milk, wool, traction) as well, as indicated by
the age distribution of the animals (EL Susi
2002, 159; KELEMEN 2009, 146; TOTH 2013).
Horse bones appear everywhere except at Ier-
nut and, in contrast to earlier suggestions
(CHOYKE/ BARTOSIEWICZ 1999, 245), they do
seem to have been kept for their meat as well
even in the Late Bronze Age. In general, the
data suggest that the animal remains of
Csanadpalota-Foldvar are in conformity with
general LBA patterns in the area and further
to the east (SAvA 2005), as well as with patterns
of the preceding Middle Bronze Age (BOKONYI
1974, 32-34, 65-69; 1992; CHOYKE/ BARTOSIE-
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Fig.21. Comparison of the ratio of faunal remains at various Late Bronze Age
settlements.

WwICz 1999). They do not seem to indicate spe-
cial, selective depositional practices.

Nevertheless, a few pits contained especially
large amounts of animal bones that may indi-
cate structured depositions and perhaps re-
mains of feasting (TOTH 2013). Pits 44, 407, 439,
447 and 474 belong to this category. They con-
tained large amounts of bones, some in ana-
tomical order indicating the deposition of ani-
mals in whole or perhaps with some bones still
in the skin (Pit 44). Pit 407 yielded a cattle skull,
while in the case of Pit 474 the amount of meat
calculated from the bones was almost 600 kg
(TOTH 2013).

With regard to botanical remains, the situa-
tion is more complex. It is difficult to compare
the results with contemporary sites, since most-
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Fig.22. Comparison of the ratio of cereal remains at various Late Bronze Age settlements.

ly only preliminary analyses are available that
are not based on systematic sampling, but on
the analysis of samples from arbitrarily chosen
features. Such comparative material is available
from Gér-Kapolnahalom (ILoN 2001; GYULAL/
TorMA 1996) and Balatonmagyar6d-Hidvég-
puszta (HORVATH 1994; GYULAI 1996) in West-
ern Hungary, from Dunakeszi (SZILAS 2002;
GYULAT 2002) in Central Hungary, and from
Poroszlo-Aponhat (V. SZABO 2004 b; GYULAI
2010) in Eastern Hungary. Botanical data from
a roughly contemporary settlement are known
from Hissar near Leskovac in Southern Serbia
(MEDOVIC 2012) (Fig.22).

In general, Csanadpalota stands out for two
reasons with regard to botanical remains, espe-
cially cereals. The site yielded a large amount of
common bread wheat (Triticum aestivum),

which is unusual for prehistoric sites. This ratio
is more characteristic for later periods. Never-
theless, radiocarbon dates measured from three
seeds confirm that these are indeed Late Bronze
Age specimens. This indicates perhaps innova-
tive agricultural practices and choices of cereals.
Only the site of Hissar near Leskovac in Serbia
yielded comparable amounts of Triticum aes-
tivum, but still not in such a dominant quantity
as at Csanddpalota (MEDOVIC 2012). The other
important characteristic is the importance of
millet (Panicum miliaceum). This fits very well
into a wider Late Bronze Age pattern. As point-
ed out by A. HARDING, millet becomes wide-
spread and increasingly important during the
Late Bronze Age and the Iron Age in Europe,
probably due to its ability to withstand unfa-
vourable weather conditions (HARDING 1989,



76). However, this trend is not unequivocal in
the Hungarian material. Only at the site of
Dunakeszi do we find large amounts of millet
(89% of domestic plant remains) (GYULAI
2002), but that material comes from a single
special feature (a well) that yielded large quan-
tities of botanical remains suitable for the re-
construction of prehistoric vegetation, but very
few domestic plant remains. Thus, it is hardly
representative. At Balatonmagyardd, millet is
attested as well, but here also a single sample
has been analyzed that contained only Pisum
sativum beside weeds (GYULAI 1996), which is
therefore clearly not representative.

If we compare the results of the archaeobo-
tanical study of Csanadpalota with those of a
contemporary Late Bronze Age hillfort at
Goér-Képolnadomb in Western Transdanubia,
the so-called anthropogenic grouping of the
botanical finds shows similar percentages
(Gyural/ TORMA 1996). At both sites, domestic
plants comprise the majority of the material.
The ratio of cereals is 90 %. Among pulses, len-
til and pea are included at both sites in similar
proportions. Oil-bearing plants were also at-
tested: Brassica nigra at Csanadpalota and
Camelina sativa at Gor. These again seem to
have generally gained importance in the Late
Bronze Age in Europe (HARDING 1989, 75-76).
The ratio of the weeds of cereals and hoe-culti-
vated plants is also similar, and even the distri-
bution of species is quite close, although rud-
eral species are missing from Csanddpalota.
However, significant differences can be ob-
served in connection with the composition of
wheat species. At Gor, hulled cereals (T. mono-
coccum and T.dicoccon) dominate, while at
Csanadpalota an emphasis of free-threshing
wheat (T. aestivum) is observed. Finally, the bo-
tanical material from the slightly later Poroszl6
seems to be rather different, with a domination
of barley and hulled wheat species (emmer and
einkorn) following in second and third place
(GYULAT 2010).

To sum up, there does not seem to be a clear,
unified pattern in Late Bronze Age plant culti-
vation, and local traditions might have varied
significantly. The dominance of millet and the
presence of oil-bearing plants at Csanddpalota
fit into a wider European Late Bronze Age
trend. The appearance of large quantities of
common bread wheat is unusual, but so is its
context: most of the remains came from a sin-
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gle pit, from Feature 474, that seems to be a
special deposition for other reasons as well.

With regard to macrolithic tools, the current
report presents only the first phase of an ongo-
ing analysis. The many grinding stone frag-
ments in the lithic material provide evidence
for the subsistence economy. Although only a
single intact grinding slab was found, the mor-
phological characteristics of the working sur-
faces of fragmentary macrolithic tools also in-
dicate that they were used for grinding.

The correlation between botanical remains
and grinding stone tools is generally not very
strong. Their connection within ditches is es-
pecially questionable, since the distance be-
tween the location of the soil samples and the
tools can be up to 10 m. In those cases, howev-
er, where grinding stones and cereals appear
together in pits, it may be safe to assume that
the tools were used in grinding cereals.

A large amount of grinding stone tool frag-
ments was found in ditches, which raises fur-
ther questions. How and why had these frag-
ments been deposited in the ditches? Were
these the result of deliberate depositional prac-
tices or just discarded waste? The first view
might be more convincing at this moment,
since a fairly large amount of other objects -
whole antlers, intact clay vessels, bronze pins,
and large parts of animals - seem to have also
been deposited intentionally at various points
of the ditches.

As mentioned above, traces of burning can
be seen on the surface of a number of macro-
lithic tools that were found in pits. Many came
from features which were probably used as re-
fuse pits. Some of them, however, were depos-
ited in special pits that contained rich Late
Bronze Age material, primarily pottery. Based
on the finds, we assume that the function of
these pits was different from everyday usage
and the traces of burning on macrolithic tools
may have been the result of ritual burning in
the pits.

CONCLUSION

Based on the above information, we can
conclude that our analyses have been partly
successful and partly inconclusive. The botan-
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ical, zoological and lithic evidence provides
important insight into the economic activities
of a regionally significant Late Bronze Age
community. The exploitation of animals fol-
lows a general Bronze Age pattern in the region.
Plant cultivation, however, seems to be diverse
in the period. The practices at Csanadpalota
follow wider European trends in some aspects,
while diverge considerably in others. Both
types of remains as well as the study of macro-
lithic tools, however, confirm the presence of
special depositions at the site that were proba-
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