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The Hallstatt and Early La Téne Period (800-400/380 BC) burial mound no. 1 at the site Zahradka (cadaster Chabicovice, district
Cesky Krumlov, South Bohemia, Czech Republic) was discovered accidentally in 2011. In subsequent small-scale excavations of the
disturbed tumulus, two bronze hollow rings (anklets) with fragments of human tibia, and the remains of textile on the surface of one
of these rings were found. Thanks to the corrosion products (cooper salts and oxides) of the bronze rings, a wide range of organic ma-
terial and textile fragments were preserved in their filling and surroundings. Ongoing interdisciplinary research involving macrore-
mains, pollen, xylotomy, entomology, and archaeozoology analysis has yielded interesting data especially in terms of plant macrore-
mains preserved in the grave and natural environment of the site during the Iron Age. Based on obtained data, it was possible to
partially reconstruct the burial rite and develop the methodology of burial rite reconstruction for graves with organic material, preserved
thanks to large metal grave goods.

South Bohemia, burial mound, funeral rite reconstruction, Hallstatt Period, hollow rings, environmental archaeology,
archaeobotany, textile, insects, Vitis vinifera, vine

Mohyla 1 z halstatského a ¢asné laténského obdobi (800-400/380 BC) v Zahradce (katastr Chabicovice, okres Cesky Krumlov, jizni
Cechy, Ceska republika) byla ndhodné objevena v roce 201 1. Pi ndsledné mikrosonddzi narusené mohyly byly nalezeny dva bron-
zové turbany s _fragmenty lidskych holennich kosti a zbytky textilii na povrchu turbanii. Diky koroznim produlktiim (oxidy a soli médi)
z bronzovych turbanit se v jejich okoli a vyplni zachovalo Siroké spectrum organické hmoty a zlomicti textilu. Interdisciplinarni vgzkum
zahrnujict makrozbytlovou, pylovou, xylotomarni, entomologickou a archeozoologickou analyjzu prinesl zajimavé tdaje zejména o za-
chovdnt rostlinnych zbytkti v hrobé a o prirodnim prostredi mista v dobé Zelezné. Na zdkladé ziskanych dat bylo mozné édastecné re-
konstruovat pohrebni ritus a vytvorit metodu pro rekonstrulcci pohrebniho ritu v pripadé hrobti s organickym materidlem, konzervo-
vangm koroznimi produlkty z rozmérnych kovovych artefalctii.

Jizni Cechy, mohyla, rekonstrukce pohfebniho ritu, halstatské obdobi, turbany, environmentélni archeologie, archeo-
botanika, textil, hmyz, Vitis vinifera, vinna réva

1. Introduction

Practically no stable prehistoric settlements were
known in the area east of the town Cesky Krumlov in
South Bohemia so far (Fig. 1: A, B). Only in recent years
several sites from the Bronze and Iron Age (Chvojka
2007, 29-55; Michalek 2007, 57-58), including the bur-
ial mound near the village Zahradka (Fig. 1: C) have
been documented. Zahradka is a typical burial ground
of the transition from Hallstatt Period to Early La Téne
Period in the area of South Bohemia. Most of the graves
of this period were conducted as burial of unburnt bod-

ies under tumuli. Cremation burials without tumuli
were less frequent. Also reuse of Bronze Age burial
grounds in the Iron Age is typical for the region of South
Bohemia. Most of the archaeological excavations of tu-
muli grounds from the Hallstatt/Early La Téne Period
in the Czech Republic took place in 19" century
(Michalek 2007, 58) and modern interdisciplinary envi-
ronmental-archaeological research with the aim to re-
construct the burial rite has not been applied so far
(Chytracek et al. 2015).
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The topic of this paper is the examination plant
macroremains, wood and charcoals, pollen, animal and
human bones, insect remains, textile fragments, rodent
excrement, and remains of proteins, etc. coming from
the infill of the bronze hollow rings from the tumulus in
Zahradka (South Bohemia). The aim is to interpret the
origin of the infill and reconstruct the burial rite and
natural environment of the site during the Iron Age.

The two bronze hollow rings were discovered in situ
inside burial mound no. 1. Subsequently a small scale
rescue excavation took place in the part of the tumulus
that was recently disturbed by treasure hunters. Cor-
rosion products of the bronze rings caused preservation
of a wide range of organic material in their filling and
surroundings. Three different forms of organic material
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Fig. 1. Map of the researched areal.
A - Site Zahrddka in topographic
map ZM 1 : 10 000 (Tumulus 1 is
marked by arrow). Map data © State
Administration of Land Surveying and
Cadastre, www.cuzk.cz. B — Site Za-
hradka within Czech Republic. € —
Geodetic plan of the burial mound
necropolis Zahrdadka. Tumulus T with
bronze hollow rings is marked by
arrow (mapped and drawn by
J. John). — Obr. 1. Mapa zkouma-
ného aredlu. A — Lokalita Zahrddka
na topografické mapéZM 1 : 10 000
(mohyla 1znacena sipkou). Mapovy
podklad © Cesky urad zeméméticky
a katastrdlni, www.cuzk.cz. B — Po-
loha lokality v rémci CR. € — Geode-
ticky pldén mohylového pohrebisté.
Mohyla 1 s bronzovymi turbany je
znacena sipkou (zaméreni a kresba
J. John).

occurred in the hollow rings from Zahradka (according
to Peska — Krdlilk — Seluclka 2006): a relic to the proper
organic matrix, an original object altered by the process
of mineralization, and an imprint to the object’s exterior
surface formed in the growing corrosion layer.

2. The site and the results of its survey

The prehistoric cemetery at Zahradka including fifteen
disturbed burial mounds and is situated on the slope
of the hill Bouc¢i, about 900 m northwest from the cen-
tre of village Zahradka (cadastre Chabicovice) at the el-
evation 615-630 m a. s. l. (Fig. 1: A). Some unpublished
artefacts collected from the disturbed mounds, dating
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Fig. 2 A, B. Plan of the tumulus 1 from the site Zahrddka: A — contour plan of
the tumulus 1, test trench is black marked; B — north—south profile (mapped
and drawn by J. John and O. Chvojka). — Obr. 2 A, B. Pldn mohyly 1z lokality
Zahrddka: A — vistevnicovy pldn mohyly 1, sonda znacena cerné; B — severo-
jizni profil, (zaméreni a kresba J. John a O. Chvojka)

the funeral activities to the Early Bronze Age (tumulus
no. 2) as well as the Hallstatt Period (Ha C/D1, Ha D2-3)
and Early La Téne Period (LT A) - tumuli no. 1, 2, 9.

This previously unknown site was discovered in April
2011 by P. Zronek, who found two bronze hollow rings
under the surface of disturbed burial mound no. 1. The
discovery was immediately reported to the Institute of
Archaeology at the University of South Bohemia in
Ceské Budg&jovice and a small scale rescue excavation
performed by O. Chvojka followed immediately. In
March 2012 the site was surveyed using geodetic total
station.

Two bronze hollow rings were found in disturbed tu-
mulus no. 1 on the western edge of the site (Fig. 1: C).
Both hollow rings were deposited under the stone ac-
cumulation of the tumulus structure, in the depth
75 cm under present day surface (Fig. 2, 3). Only
a small test trench measuring 90 x 90 cm was exca-
vated (Fig. 2). The urgency of rescue mission did not
allow expensive and more detailed excavation in larger
scale.

Directly above the rings, a set of bone fragments was
found. Rings and their filling were excavated and sam-
pled. A fraction of textile was preserved between the
rings. All infills were subsampled for special analyses
and then manually separated by water flotation. Sam-
ples of sediment from the vicinity of the bronze sheets
were subsampled for analyses of pollen, proteins, para-
sites and diatoms. Other sediment from the infill of both
bronze hollow rings was divided into several samples
(Fig. 6) and separated by water flotation (0.2 mm mesh).
Flotation residuum were subsequently separated by wet
sieving (0.2 mm mesh). Remains of organic material
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Fig. 2 C. Grand plane and cross-section of the test trench in tumulus 1. RT —
hollow ring 1, R2 — hollow ring 2, S — stone (mapped and drawn by O. Chvojka,
T. Hiltscher). — Obr. 2 C. Pudorys a profil sondy v mohyle 1. RT — turban 1,
R2 — turban 2, S — kdémen (zaméreni a kresba O. Chvojka, T. Hiltscher).

were picked out and organized into groups (bones frag-
ments, textile fragments, insect remains, macrore-
mains, wood and charcoal, excrements, metal balls and
undetermined fragments) after the observation under
a microscope. Control samples for pollen analyses were
taken from the cover of the burial mound and from the
area north of the researched mound. The pH inside both
rings and control samples for the pollen analyses was
measured. The pH was measured in the bedrock (4.06),
the cover of the tumulus (3.55), and the infill of both
hollow rings (R1 - 5.04 and R2 - 5.17).

Artefacts (bronze hollow rings and textile fragments)
were transferred to the assets of the South Bohemian
Region, and deposited in Regional Museum Cesky
Krumlov after conservation. Hollow rings were regis-
tered in numbers 14/12-1, 14/12-2, and textile frag-
ments in number 14/12-4. Organic materials are in as-
sets of University of South Bohemia in Ceské Budé&jovice
and they are deposited there (more detailed in Table 2).
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Fig. 3. Documentation of
the bronze hollow rings
from the site Zahrddka. A —
Hollow rings in situ during
the excavation (photo by
O. Chvojka). B — Details of
the surface of the hollows
rings after conservation
(photo by J. John). € —
Drawing reconstruction of
both rings (drawn by J. Mi-
chdlek). — Obr. 3. Doku-
mentace turbant z lokality
Zahrddka. A — Turbany in
situ béhem exkavace (foto
O. Chvojka). B — Detaily
povrchu turband po konzer-
vaci (foto J. John). € — Kre-
sebnd rekonstrukce podoby
turband (kresba J. Michd-
lek).

3. Hollow rings

Excavated hollow rings (R1 and R2 — Fig. 3) have been
conserved and restored. Both artefacts are hammered
from very thin bronze sheet. At the thinnest point, the
sheet is thick only about 0.5 mm. Traces of hammering
are clearly visible on the inner surfaces of the rings. The
material was determined using the XRF method as tin
bronze. On the outer surface of the rings is well preser-
ved engraved decoration, the same on both artefacts.

Both hollow rings have been found in highly fragmen-
ted condition:

R1: outer diameter — cca 215 mm; inner diameter 105 mm:;
diameter at the ends of the body — 90 x 55 mm; 60 frag-
ments are preserved.

R2: outer diameter — cca 210 mm; inner diameter 105 mm;
diameter at the ends of the body — 90 x 50 mm; 102 frag-
ments are preserved.

3.1. Metallographic and chemical composition
analysis of the two hollow rings from the site
Zahradka

For the analysis were taken the samples of metal frag-
ments about 2 x 2 x 1 mm from the both hollow rings
(labelled as R1 and R2). From samples were prepared
specimens in cross section orientation. Grinded and
polished samples were etched with 5% solution of FeCl,;
and the structure of the material was documented by
the optical metallographic microscope Olympus PME3
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Fig. 4. Microstructure of the bronze hollow rings. A — Microstructure of the hollow ring No. 1 (optical microscope). B — Non-metallic sulphide inclusions in the
hollow ring No. 2 (SEM). € — Non-equilibrium intermetallic phase in the microstructure of the hollow ring No. 1 (SEM) (photo by S. Msallamovd and J. Kmosek).
— Obr. 4. Mikrostruktura bronzovych turband. A — Mikrostruktura turbanu ¢& 1 (optickd mikroskopie). B — Nekovové sulfidické vméstky v turbanu ¢& 2 (SEM).
C — nerovnovdZznd intermetalickd fdze v mikrostrukture turbanu ¢& 1 (SEM) (foto S. Msallamovd a J. Kmosek).

Tab. 1. Composition of metal material and

non-metallic inclusions in the hollow rings R1
and R2, determined by SEM-EDS (weight %).

— Tab. 1. SloZeni kovového materidlu a ne-

kovovych vméstk( turbanu R1 a R2, uréené

metodou SEM-EDS (hmotnostni 9%).

Analysed area Cu Sn Ni Fe S Ag Pb As
R1 general composition 89,0 9,5 0,4 0,0 0,0 0,0 0,5 0,7
R1 intermetallic phase - light part 69,3 275 1,5 0,0 0,0 17 0,0 0,0
R1 intermetallic phase - dark part 83,9 16,1 0,0 0,0 0,0 0,0 0,0 0,0
R1 non-metallic inclusion 75,8 46 0,0 2,3 173 0,0 0,0 0,0
R2 general composition 89,3 9,9 0,0 0,0 0,0 0,0 0,5 0,4
R2 intermetallic phase - light part 62,8 33,0 2,5 0,0 0,0 1,8 0,0 0,0
R2 intermetallic phase - dark part 64,9 32,5 2,6 0,0 0,0 0,0 0,0 0,0
R2 non-metallic inclusion 84,2 8,0 0,0 13 6,6 0,0 0,0 0,0

and the electron scanning microscope Tescan Vega 3
LMU. Chemical composition of the bronze alloy and mi-
nority elements were determined by the electron scan-
ning microscope Tescan Vega 3 LMU with an EDS
analyser Oxford Instruments INCA 350. Measurement
was carried out at an accelerating voltage of 20 kV with
a detection of backscattered electrons.

Both hollow rings were made of a tin bronze with the
content of 9-10 weight percent of tin. The tin bronze al-
loys contents small amount of minority elements Pb, Ni,
Fe, S and Ag (Table 1). Lead is presented in form of sep-
arated particles in the metal matrix, nickel and silver
are contained mainly in the non-equilibrium intermetal-
lic phases. Pb, Ni and Ag probably come from metal
ores, which were used for the copper production. The
metallographic structure of the both samples corre-
sponds to the wrought tin bronze after recrystallization
annealing (Fig. 4: A). In the structure is possible to ob-
serve grains of Cu-Sn solid solution with their charac-
teristic twinning, globular particles of lead and de-
formed non-metallic inclusions, which are oriented in
the direction of the original material forming (Fig. 4: A;
4: B - red arrow). Non-metallic inclusions were identi-
fied as sulphide inclusions which contains Fe into their
mass. The presence of iron inside the sulphide inclu-
sions is probably given by addition of iron oxide into the
melt of copper, which led to form fayalite slags (Ottaway
1994; Tylecote 1990). In the structure of both samples
were locally presented non-equilibrium intermetallic

phase Cu,;Sny; or eventually CuseSn,, (Fig. 4: C). Pres-
ence of non-equilibrium intermetallic phases in the cast
structure of tin bronze corresponds to the specific hot
processing technology of production the rings. Along the
grain boundaries are presented corrosion paths related
to the corrosion damage, which led to disintegration of
rings to the number of metal fragments (Selwyn 2004;
Msallamovd — Kmoselk 2014).

The shape of the rings was produced by combination
the technologies of beating and metal embossing. The
final shape was treated using the method of recrystal-
lization annealing (Scott 1991; Wang — Ottaway 2004).
Any original cast repairs of the rings created during
their production process or during their use were not
identified in this case (Msallamova — KmosSek 2014;
Msallamova — KmoSek — Michalcova 2014).

3.2. Hollow rings in Central European context

Hollow rings (in German literature “Turbanhohlringe”)
(Nagler-Zanier 2005, 154-158; Saldova 1957, 678-698)
are considered to be typical jewelery of the Hallstatt and
Early La Téne Periods (800-400/380 BC) in Central and
Western Europe.

Smaller and larger unclosed hollow rings were un-
doubtedly related to the contemporary fashion trend.
Hollow rings were hammered and rolled from a thin
bronze sheet to form a torus, leaving a thin opening on
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Sample ofN :.-,n;lﬁ:s b::“;::;y:::z::ln;z;s Inventory number Deposit
bronze hollow rings 2 2 14/12-1; 14/12-2 M CK
textile fragments 6 6 14/12-4 M CK
animal bones 1 10 2012_7ZAH_ T/ USB
human bones 2 33 2012_ZAH_T/A UsSB
animal excrements 1 99 2012_ZAH_T1/3 UsSB
entomological findings 2* 1020 2012_ZAH_T1/E; 2012_ZAH_T2/E USB
plant macroremains 16* 527 2012_7ZAH_T1/1-7RM; 2012_ZAH_T2/1-9RM UsB
wood and charcoal 16* 394 2012_ZAH_T1/1-7UHL; 2012_ZAH_T2/1-9UHL USB
protein antibody detection 14 12 2012_7ZAH_T1_P; 2012_ZAH_T2_P D
protein mass spectrometry 2 1 2012_ZAH_T2_SP D
pollen 9 4218 2012_ZAH_T1/1 - 3PYL; 2012_ZAH_T2/1 - 3PYL; 2012_ZAH_C/1 - 3PYL D
parasitological examinations 2 0 2012_7ZAH_T1_PARAZ; 2012_7ZAH_T2_PARAZ D
diatoms 2 0 2012_7ZAH_T1_DIATO; 2012_7AH_T2_DIATO D
AMS radiocarbon dating 5 5 UGAMS13076 — UGAMS13080 D

Tab. 2. List of samples and number of specimens. * — floated sample; M €K — Regional Museum in Cesky Krumlov, Czech Republic; USB — University of South
Bohemia, Faculty of Philosophy, Institute of Archaeology, Ceské Bud&jovice, Czech Republic; D — destroyed by analysing, not deposited. — Tab. 2. Seznam vzorkd
a pocty uréeni. * — plavené vzorky; M CK — Regiondlini muzeum v Ceském Krumlové, USB — Jihoc¢eskd univerzita v Ceskych Budgjovicich, Filozofickd fakulta,
Archeologicky ustav, Ceské Budéjovice; D — zniceno pfi analyze, nedeponovdno.

the inside. Several different types and variations of dec-
orative motives can be identified.

Larger hollow rings were found mainly in the South
Bohemia (currently 49 sites: Dubsky 1949, 246; Filip
1956, 274, Tab. VII: 4, 6; Michdlek et al. 2014, 152-164,
Fig. 13; Michdlek in preparation, Map 1.18) and the West
Bohemia (9 or 10 sites — Pi¢ 1900, 51-52, Tab. XXIII,
XXX; Saldova 1957, Fig. 289; Chytracek 2007, 245-256).
Large hollow rings are dated from the stage Ha C-D1
(800-540/530 BC), but most of them are dated from the
stages Ha D 2/3 to LT A (540/530-400/380 BC). Rarer
finds come from the Bylany culture in Central Bohemia
region (Litomérice, Praha-Stiesovice: Saldova 1957,
695).

The hollow rings of Southwestern Bohemia are very
similar to rings found in the By¢i skdla cave indicative
of the Horakov culture (Ha D2) in South Moravia
(Parzinger — Nekvasil — Barth 1995, 29-30, 263, Abb.
11, Taf. 6). Rings with a similar shape and decoration
were also found in Hallstatt Period in northeastern
Bavaria, southern Hesse, Thuringia (Nagler-Zanier
2005, 83, 124, Taf. 142; Simon 1972, 15, 100-103, Taf.
1, 29, 63) and Upper Austria (site Hallstatt: Kromer
1959, Taf. 48: 7; Nagler-Zanier 2005, Taf. 81). A com-
plex of geometricly engraved and hammered decoration
covers the entire outer surface of the rings.

Bronze hollow rings were probably produced by local
specialized workshops. One is expected in South Mora-
via (Parzinger — Nekvasil — Barth 1995, 30), and based
on the striking concentration of finds, the other can be
expected in South Bohemia (Michdlek et al. 2014, 164,
Fig. 13).

Explanation of the use and function of these large
rings is difficult due to their massive size and shape,
which nearly precludes their practical use and daily
wear. Smaller rings were found close to the humerus,
and therefore were probably worn on the arms (eg.
Praha-StreSovice: (eg. Praha 6-StreSovice: Axamit —
Schranil 1915, 87, Fig. 26-28; Fridrichova — Koutecky —
Slabina 1999, 323, Abb. 1: 1-2, 48; Udraz, distr. Pisek:

Dubsky 1949, 192, 247; Cerveny Hradek, distr. Plzeni-
sever: Saldova 1957, 679-682). Other narrow forms are
interpreted as neckties (Lucice: Filip 1956, 274, Tab. VII:
4; Chytracek 2007, 245-256, Fig. 2-3). Larger rings that
were found close to the cranium (Rovna: Wocel 1868, 41,
Fig. 28; Zakava-Svare¢, distr. Plzen-jih: Saldova 1957,
690) were possibly worn on the head.

In grave 19 at Grofieibstadt II (Rhén-Grabfeld, Bavaria-
Lower Franken), which is interpreted as a woman’s
grave, two hollow rings at the abdominal waist were
found (Torbriigge 1991, 243, obr. 12).

In the richer graves, larger hollow rings have been
also found in various numbers (1-6), suggesting that
they were only worn by members of the higher social
strata. Sex determination by burial gifts is sometimes
very difficult. According to the current findings, hollow
rings have been documented in both female and male
graves. During the Hallstatt Period, the hollow rings had
become an important part of the costume and posed so-
cial, family, and possibly ethnic differences. They were
probably worn and used for a long time and had great
value, as evidenced by numerous repairs.

4. Bioarchaeological methods

4.1. Archaeozoology

The animal remains were collected immediately above
the rings. Archaeozoological assemblage (animal species
and anatomy) was determined based on comparative
collection of Institute of Archaeology of Academy of Sci-
ences of the Czech Republic, Prague. Stages of changes
in burned bones was recorded as described by Shipman
(1988). Ten bones were determined.

4.2. Anthropology

Several fragments of human bones were found together
with animal bones in the layer immediately above the

100

PAMATKY ARCHEOLOGICKE CVI, 2015



Sélkova et al., Bioarchaeological reconstruction of the funeral rite — case study based on organic material ...

rings. Burning of human bones was determined by
Schmidt — Symes (/Eds./ 2008). The fragments of
human bones found inside the bronze hollow rings were
green in color, preserved thanks to the corrosion prod-
ucts (cf. Dobes — Kostka — Likovsky 2011, 144, 158).
Anthropological material (anatomy) was determined
based on comparative collection of Department of An-
thropology and Human Genetics, Faculty of Science,
Charles University in Prague and (Stloukal et al. 1999).
Total 33 fragments of human bones were determined.

4.3. Analyses of textile fragments

Analysis of the preserved textile fragments was carried
out in the restoration laboratory of the Institute of Ar-
chaeology of Academy of Sciences of the Czech Repub-
lic, Prague. Explorations were made by stereomicro-
scopes and documented by cameras. Scanning electron
microscope (SEM) photography of textile fibres was
made by VEGA TS 5130 in the Department of Materials
Engineering Textile Faculty, Technical University of
Liberec (CZ). Preserved between the hollow rings was
a fraction of textile (textile A), which covered the bronze
sheet of the hollow ring 1. Other textile fragments (tex-
tiles B and C) were found on the surface of ring 1. Many
more small fragments of textile and single textile fibres
were found in the infill of both hollow rings in the flota-
tion and wet sieving samples. One of them was dated
by Accelerator mass spectrometry (AMS) radiocarbon
dating. The textile and technology analysis of all pre-
served textiles plays a fundamental part in the process-
ing of archaeological textile finds and includes the
measuring, documentation, and description of a range
of parameters including: state of preservation, type of
textile, current color, raw material, type of weave, den-
sity, thread twist, thread thickness and other charac-
teristics (for details see C.LE.T.A 1964; Jones et al. 2007,
Bravermanova — Brezinova — Urbanova 2011). Six
greater fragments of textile were identified. Samples for
analysis by scanning electron microscope were taken
from all types of preserved textile structures.

4.4. Analyses of excrements

Assemblage of 99 small rodent excrements was found
in sample 3 from ring 1. They were identified based on
their size and shape. One of them was dated by AMS ra-
diocarbon dating.

4.5. Entomology

Insects and insect fragments (Table 5) were found in all
samples. Fragments were identified using standard
identification keys for particular groups (e.g. Hirka
1996; Zahradnik 2013) and/or by their direct compari-
son with insect material housed in the National Mu-
seum in Prague. Identification of Diptera remains was
based on morphometric characters of puparia (Sukon-
tason et al. 2007).

Puparia of Calliphoridae of were also identified ac-
cording to size and shape of the posterior (anal) spira-
cles (Draber-Moriko 2004; Smith 1973; 1986; Greenberg
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— Kunich 2002), as well as the specific structures of
their surface (Suldkova — unpublished data). The pu-
paria of the family Muscidae were identified according
to the characteristic shape and size of the anterior and
posterior spiracles. Lastly, the only puparium of the
family Fanniidae was identified according to character-
istic shape and specific structures of its surface (Skid-
more 1985). Total 1020 specimens of insects were de-
termined.

4.6. Proteins

The presence of proteins was investigated using anti-
body detection and protein mass spectrometry. Sedi-
ments were subsampled in sterile conditions from the
vicinity of bronze sheets inside of hollow rings.

All the antibody detections were based on commer-
cially available food-protein detection kits which utilizes
the Enzyme-Linked ImmunoSorbent Assay (ELISA)
technique. The used kits, their manufacturer, target
proteins, and specificity are shown in Table 3.

All tests were designed for detection of cooked food
and were carried out using flat bottom 96-well mi-
crotitre plates or 8-well strips, commonly used in ELISA
tests. For example, Biokits Rapid 3-D Egg Test (Neogen)
was used for testing the presence of ovomucoid (Gal d 1),
which is the main termostable allergen of egg white. The
(Cooked) Species Identification Kit (Neogen) identifies
termostable species-specific muscle proteins. The tests
use the non-competitive sandwich type ELISA (e.g.
/Cooked/ Species Identification Kit) or competitive
ELISA (BLG test). The procedure was conducted strictly
according to the manufacturers’ suggestions.

Proteomic analysis by mass spectrometry started
with the isolation of proteins from the solid sample (hol-
low ring 2) by adding 50 pL of 1% formic acid (Fluka)
and leaving at 4 °C for 18 hours. The fluid was then as-
pirated and neutralised using 100 mM Ammonium Bi-
carbonate (Fluka). Proteomic grade trypsin (Sigma) was
added to a working concentration of 10 ng/pL, and the
solution was incubated at 37 °C for 12 hours.

Peptides were isolated from the digested solution
using ZipTip C18 tips (Millipore) according to the man-
ufacturer’s suggestions into a chromatographic glass
vial. The vial was then placed into the autosampler of
the NanoAcquity UPLC (Waters).

1 pL of the sample was diluted in 3% v/v acetonitrile
in water with 0.1% v/v formic acid, and loaded onto an
180 pm x 20 mm NanoAcquity UPLC Symmetry trap
column (Waters) packed with 5 pm BEH (Bonded Ethyl
Hydride) C18 beads and flushed with 1.5 mL 1% v/v
formic acid in water. After 1 minute of trapping, the
peptide mixture was eluted through a 75 pm x 150 mm
NanoAcquity (Waters) analytical column (1.7 pm BEH
C18, reverse phase at 35 °C). The maintained flow rate
was 400 nL/min. Initial conditions were 3 % v/v ace-
tonitrile in 0.1 % v/v formic acid in water. The ratio of
acetonitrile vs. water was increased linearly over the
course of 35 min until it reached the end conditions of
40% v /v acetonitril in 0.1% v/v formic acid in water.
The effluent was fed directly into the ESI source of the
mass spectrometer.
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Kit name Make Target

Organism specificity Tab. 3. Detections of pro-

RIDASCREEN® CIS R-Biopharm Caprine 1gG protein

teins by food-protein detec

Goat ) .
oa tion kits. The products from

BioKits RAPID 3-D C
casein Test Kit

Tepnel (Neogen) Milk Casein

Tepnel Company are nowa-
days diestributed under the

Mammals (e.g. cattle, sheep, goats)

BioKits RAPID 3-D C

Tepnel (Neogen
BLG Test Kit pnel (Neogen)

B-Lactoglobulin

Neogen brand. — Tab. 3.

Cattle ., ,
Detekce proteind pomoci

BioKits RAPID 3-D

Tepnel (Neogen
Gluten Test Kit pnel (Neogen)

Omega Gliadin

kitd na potravinové proti-

Wheat, rye, lesser extent barley latky. (Produkty Tepnel Com-

BioKits RAPID 3-D
Egg Test Kit

Ovomucoid

Tepnel (Neogen)

pany jsou nyni distribuovdny
Birds jako Neogen).

BioKits RAPID 3-D
Cooked species test

Tepnel (Neogen) Not specified heat-stable,

species—specific proteins

Cattle, pig, sheep, poultry etc.

RAPID 3-D™ Hazelnut Test

Tepnel (Neogen)

Not specified Hazelnut protein

Hazelnut

Multiple blank runs preceded the sample analysis to
ensure that no contaminants were present. Raw data
was acquired in data independent MS”e Identity (Wa-
ters) mode. Precursor ion spectra were acquired with
collision energy 5 V and fragment ion spectra with a col-
lision energy 20-35 V ramp in alternating 1 second
scans.

Additionally, a Data Dependent Analysis mode scan
was performed, where precursor ion spectra were
recorded with collision energy 5 V. Detected peptides of
charge states 2+, 3+ and 4+ were selected for MS/MS
analysis. The collision cell worked with a collision en-
ergy 20-40V ramp during MS/MS analysis.

In both modes, peptide spectra and fragment spectra
were acquired with 2ppm and 5ppm tolerance, respec-
tively.

Raw data was then subjected to a database search
using general and taxa specific (vertebrate, plant,
bovine) Uniprot and NCBI protein databases by the
PLGS 2.3 software (Waters). Acetyl N-terminal, Deami-
dation N and Q, Carbamidomethyl C, and Oxidation M
were set as variable modifications. Identification of
3 consecutive y- or b-ions was required for a positive
peptide match.

4.7. Plant macroremains, wood and charcoal

Carbonized and non-carbonized (preserved by corro-
sion products) plant macroremains were separated
and microscope determined according to standard
identification keys (Berggren 1981; Anderberg 1994,
Cappers — Bekker — Jans 2006) at the comparative
seed collection of Laboratory of Archaeobotany and
Paleoecology, Faculty of Science, University of South
Bohemia. Taxa were associated to ecogroups accord-
ing to the ecological specifications of each species
(Hejny — Slavik 1988-1992; Slavik /Ed./ 1995-2000;
Slavile — Stépankova /Eds./ 2004; Stépanikova 2010).
At least 527 plant macroremains were identified (Fig.
7; Table 7). Reference plant macroremains research
for Early Iron age in South Bohemian area has not
been performed.

The charcoal and wood analysis was performed only
on fragments from the fraction greater than 2 mm; all
separated fragments were determinated. The charcoals
were identified using an episcopic interference micro-

scope with 200-500x magnification, and the reference
collection. The additional standard identification keys
were also used (Schweingruber 1990; Heiss 2000). Total
number of 394 fragments of wood and charcoal were
identified.

4.8. Pollen

Sediment samples (1 g) were subsampled from the in-
fills and surfaces of both rings (R1 - 1, 2, 3; R2 - 1, 2,
3). Control samples (1 g) were taken from the cover of
the burial mound (eastern part of the mound cover;
about 50 centimetres northeast from the probe with
hollow rings), and about 5 meters north the mound
30 cm under the forest soil (C - 1, 2, 3). Extraction of
pollen grains from the soil was done by chemical treat-
ment (Faegri — Iversen 1989). Pollen grains were
counted in light microscope (LM) at a magnification of
400-1000x. Taxonomic identifications followed pub-
lished methods (Punt /Ed./ 1976; Punt — Clarke
/Eds./ 1980-1984; Punt — Blackmore — Clarke
/Eds./ 1988; Punt — Blackmore /Eds./ 1991; Punt —
Blackmore Hoen /Eds./ 1995; Punt et al. /Eds./
2003-2009; Beug 2004). 4218 individual pollen deter-
minations were made.

Correspondence analysis (species-sample distribu-
tion) was done according to Ter Braak and Smilauer
(Ter Braak — Smilauer 1998). The composition of pollen
types found in the samples originating from the infill of
the hollow rings (R1-1, R1-2, R1-3, R2-1, R2-2, R2-3)
and control samples from tumulus cover (C - 1, 2, 3)
was compared to pollen types originating from close
natural profiles. According to the Czech Quaternary Pa-
lynological Database (PALYCZ), the closest cores reflect-
ing the vegetation development of adjacent areas were
situated in a 36-54 km radius (Kunes et al. 2009). Only
properly dated cores were included from areas of Su-
mava mountains, Tieboriskda basin, and Southbo-
hemian basin (Jankovska 2006, 371-385; Jankovska
1987, 199-216; Rybnic¢kova — Rybnicek 1985, 419-437;
Svobodovd — Reille — Goeury 2001, 185-199; Svo-
bodovd — Soukupovda — Reille 2002, 123-135). From
the chosen cores, pollen spectra of layers corresponding
to the same age of origin as samples from the rings cov-
ered the time interval of ca 700-500 BC and recent lay-
ers were included to analysis.
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4.9. Parasitology

One sample from each hollow ring was analysed for the
presence of parasites. Sample was rehydrated in a so-
lution of 0.5% trisodium (Callen — Cameron 1960) and
then treated with two techniques: 1, sedimentation —
AMS III concentration technique; and 2, flotation -
Sheather sugar solution (500 g of sucrose, 6.5 g of phe-
nol, 320 ml of distilled water). After that, samples were
observed in the light microscope at the magnification of
200x and 400x.

4.10. Diatom analysis

One sample from each hollow ring was analyzed for pres-
ence of diatoms. Organic matter from sediment samples
was digested in hydrogen peroxide following standard
procedures (Battarbee 1986). Permanent slides were pre-
pared using Pleurax (Fott 1954) as a mounting medium.
The samples were observed in the light microscope at
a magnification of 1000x.

4.11. Radiocarbon dating

Five samples of organic remains were radiocarbon dated
using accelerator mass spectrometry in the Center for
Applied Isotope Studies, University of Georgia (UGAMS
13076-13080). Three samples of material from hollow
ring 1, preserved by corrosion products, were dated (ro-
dent excrement, stalks, fragment of textile). Also, one
sample of carbonized grain and one sample of non-car-
bonized pine needle from hollow ring 2 were dated. Data
were calibrated by OxCal v4.2.4 (Bronk Ramsey 2013)
and IntCall3 (Reimer et al. 2013).

5. Results

5.1. Archaeozoology

An assemblage of mammalian bones was collected dur-
ing the excavation immediately above the rings. All pre-
served animal specimens (N = 10) were burned at the
temperature exceeding 900 °C. Three of them were de-
termined as dorsal part of ribs of caprines (Ovis/Capra).
Fragment of the left distal femoral diaphysis came from
the same taxon. This find was compared with the oste-
ological reference collection, and it can be said that the
femur belonged to a young individual. Two skull frag-
ments of medium-large sized mammals were also found.
Anatomy of the other four specimens of medium sized
mammals was not determined.

5.2. Anthropology

The backfill of the grave pit contained several fragments
of bones. It was possible to determine two fragments as
human ribs (costae), which were probably exposed to
heat around 400-500 °C (Schmidt — Symes /Eds./
2008). Overall 31 fragments of human long bones
greater than 1 cm were total found inside of both hollow
rings. The greatest fragment was 113 mm long. All frag-
ments were green colored thanks to contact with metal.
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Inside of ring 1, a fragment of the middle part of the
right tibia was found, along with a fragment of the fibula
and eight fragments of long bones that were too small
for precise identification (White — Black — Folkens
2012). Inside of ring 2, two fragments of fibula, one frag-
ment of tibia, and 19 unspecified fragments of long
bones were identified.

It is not possible to estimate the age, sex or physical
parameters of the buried individual based on the stud-
ied bones. By comparing the fraction of the middle part
of the right tibia with comparative collection, we can
conclude that the bones belonged to an individual aged
Juvenis - senilis (Stloukal et al. 1999).

5.3. Analyses of textile fragments

Fragments of several different textiles (fabric A, B, C)
were found during preparation of bronze hollow rings
and during the flotation of their infills (Fig. 5; Tab. 4).

Fabric A

The largest fragments of textile structures, size 66 x 85
and 41 x 60 mm, were preserved in a clay crust stuck
to the outer surface of the ring 1. Part of the textile
structure was gently revealed during conservation (Fig.
5: A). The surface structure of the textile was greatly
disturbed. The textile structure of the larger fragment
was unreadable; only traces of the individual threads
were visible. Textile structure of the smaller fragment
remained in better condition. Very clearly visible are
double-spliced threads of twist 2z/S, 0.3 to 0.4 millime-
tres thick, which is one of the original fabric thread sys-
tems (Fig. 5: B).

Individual threads of the second textile fragment sys-
tem were not identified, as it was impossible to deter-
mine warp and weft, weaving technology, and type of
weave. Double-spliced threads of twist 2z/S were found
inside both hollow rings in floated samples. It is possible
to consider these fragments as part of the fabric A.

Fabric B

A very small fragment of fabric persisted on the surface
of the bronze plate of hollow ring 1. The textile structure
of the plain weave, with 0.4-0.5 mm thick threads
and Z twist, was preserved on the 11 x 5 mm surface
(Fig. 5: E and F).

Fabric C

Fragments of textile structure corresponding to the
tablet weaving technique were separated from floated
samples (Fig. 5: D). Bundles of four threads twisted to-
gether in fashion typical for this weaving method were
documented in three small fragments (13 x 9, 15 x 8
a 13 x 7 mm) of textile.

Single warp threads are twisted, have thick 0.3-
0.4 mm and twist 2z/S, then they are together twisted
to Z and S. Twisting illustrates that single weaving
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Fig. 5. Preserved textile fragments. A, B — Fabric A. E, F — Fabric B. D — Fabric C. € — Scanning electron microscope photo of degraded wool fiber. Scale is 1 mm
in panels A, D—F; 20 um in the panel (C); 200 um in the panel B — close-up (photo by H. Brezinovd, J. John). — Obr. 5. Dochované fragmenty textilii A, B —
Textilie A. E, F — Textilie B. D — Textilie C. € — SEM fotografie degradovaného vidkna viny. A, D—F — métitko 1 mm, C — méfitko 20 um; B — méritko 200 um (foto
H. Brezinovd, J. John).

tablets were rotated in various directions. Due to the
small size of fragments it is not possible to reconstruct
the original size and number of textile weaving plates,
nor any decor in the structure of fabric.

The sides of all preserved fragments show slight rests
of weft threads at a thickness of 0.5 mm and twist S. Solid
side selvedge, generated by weft threads, is not preserved.

Other textile structure, size 22 x 4 mm is visible near
the fragment of fabric B on the surface of the hollow
ring 1. Surface of this textile fragment is considerably
degraded, but has different characteristics (Fig. 5: F).
The fragment is visually close to the structure of fabric
made by the tablet weaving method, it is probably an-
other piece of fabric C.
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Tab. 4. Textile structure from
the surface of the bronze
hollow rings and from the
infill of the rings. — Tab. 4.
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Fabric A

Fabric B

Fabric C

Preservation

Clay crust wrapping textile structure
preserved in the outer surface
of the hollow ring 1; textile

Small textile fragment from the
outer surface of the ring 1

Textile fragments from floated
samples inside rings; small textile
fragment from the outer surface

Textilni” struktury z povrchu fragments from floated samples of the ring 1
bronzovych turban( a jejich inside rings
vypiné. Raw material Wool Wool Wool
Weave Indeterminable Plain weave Tablet weaving
Warp: spliced threads 0.3-0.4 mm;
1¢ thread-system: 0.4-0.4 mm 1 thread-system: 0.4-0.5 mm P: sp
. one thread 0.2 mm
Thread thickness ey~
2Mt -system:
. rea. system 2M thread-system: 0.4-0.5 mm Weft: 0.5 mm
indeterminable
st R . st _ . .
Thread twist 1¢ thread-system: 2-2/5 : 1¢ thread-system: Z Warp: 2z/S
2" thread-system: indeterminable | 2" thread-system: Z Weft: S

Identification of the type of textile fibres by electron
scanning microscopy was very difficult, because the cell
structure of the fibres was disturbed.

All samples were identified as strongly degraded wool
fibres without visually distinct epidermic scales with
fragile quarries of fibres. Analyzed fibres have a typical
circular cross-section and various diameters of individ-
ual fibers (Fig. 5: C).

Cavity medullary canal characteristic for guard hair
and intermediate fibres were observed in the structure
of some fibres. Also recorded were fibres without cavi-
ties, typical for underfur (fine fur fibres).

5.4. Analyses of rodent excrements

The sample contains rodent faeces of the family Muri-
dae, subfamily Murinae. Genera Mus (house mouse) and
Apodemus (e.g. wood mouse, yellow-necked mouse) also
come into consideration due to the size and shape of
these excrements. One of them was dated by AMS ra-
diocarbon dating to Hallstatt Period.

5.5. Entomology

List of arthropods and results of the entomological
analysis are summarized in Table 5.

Coleoptera
Ptinidae: Hadrobregmus pertinax (Fig. 6 : A, B)

Ptinidae are worldwide distributed family of beetles, in-
cluding more than 3,000 described species. Adults and
larvae of the majority of species live in the corridors
drilled in wood, tree fungi, or cones of coniferous trees.
Hadrobregmus pertinax is widespread in the Czech Re-
public. It develops in the old dry wood of both deciduous
and coniferous trees, often in industrially processed
wood (beams, furniture, floor boards). About 90 frag-
ments of specimens were found inside of both hollow
rings.

Curculionidae: Phyllobius sp.

In the Czech Republic, the genus Phyllobius represents
about 20 externally similar species whose body is cov-
ered with green shiny scales. The larvae develop in the

roots of shrubs and trees, while adult beetles feed on
the leaves of herbs, shrubs and deciduous trees.

A fragment of a single elytron was found inside of the
hollow ring 1.

Scarabaeidae: Onthophagus sp. (Fig. 6: C)

A single complete elytron was found inside of ring 1. Ac-
cording to the color and size, it belongs to Onthophagus
ovatus or O. joannae. The larvae of both species develop
in the droppings of herbivorous mammals (including
humans), larvae of O. ovatus can also develop in decay-
ing substances of vegetable origin, such as compost.

Carabidae: Pterostichus sp.

Only fragments of pronotum and the last abdominal
sternite were found in the samples. The sternite is
armed with clearly visible protrusion in the middle.
Such protrusions are typical for males of several species
known from the Czech Republic, such as Pterostichus
nigrita. However, more proper identification was not
successful. There are about 40 Pterostichus species in
the Czech Republic, all of them are known as scav-
engers.

Diptera

Calliphoridae: Phormia regina, Calliphora vomitoria and
genus group Calliphora-Lucilia

Blowflies, Phormia regina, Calliphora vomitoria, and the
group of genera Calliphora-Lucilia represent medium to
large flies with a brilliant metallic greenish or bluish col-
oration. The larvae are saprophagous (necrophagous)
and develop mainly in decomposing organic matter,
including carrion, occasionally in overripe fruit or in
faeces (Rognes 1991).

Muscidae: Hydrotaea sp.

The genus Hydrotaea includes small to medium-sized
shining black flies, often with a hemisynanthropic habit.
The larvae develop in various rotting and decaying or-
ganic matter, especially in excrement, garbage, compost,
or animal carcasses, including those of humans. Larvae
of the second and third instars become predaceous, and
sometimes are significantly cannibalistic. Nevertheless,
they still may develop on purely saprophagous diet, re-
quiring mainly the substrate in an advanced stage of
bacterial fermentation (Skidmore 1985).
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Fanniidae: Fannia sp.

Genus Fannia includes usually dark colored, smaller or
medium-sized flies. Their development cycles are rela-
tively long and they are known only for a few species.
The saprophagous larvae develop in semi-liquid or lig-
uid masses of decaying organic matter, especially ani-
mal and human excrement. Species of Fannia prefer
forest and bushy habitats and are relatively rare in open
landscapes (Rozkosny — Gregor — Pont 1997). Several
species are hemisynanthropic (Smith 1986).

The family Calliphoridae includes the most important
species in the forensic practice, Calliphoridae are mainly
utilized in estimating the post-mortem interval (time
since death) of exposed human bodies. Calliphorid flies
have an excellent olfactory sense, and females can de-
tect and colonize human and animal remains within
minutes of their exposure.

The genus Hydrotaea belongs to forensically impor-
tant representatives of family Muscidae. The flies may
be recovered on exposed human corpses during the ac-
tive decay stage, usually after ammonia fermentation.
Fannia meanwhile, is the least significant among the
found species for estimating post-mortem interval, be-
cause its females arrive on corpses relatively late during
fermentation of proteins (Greenberg — Kunich 2002;
Smith 1986).
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Fig. 6. Selection of preserved insects.
A — Hadrobregmus pertinax —
pronotum. B — Hadrobregmus perti-
nax — left elytron. € — Onthophagus
ovatus/joannae — right elytron (photo
by A. Bezdék). — Obr. 6. Vybér
zachovaného hmyzu. A — Hadro-
bregmus pertinax — pronotum.
B — Hadrobregmus pertinax — levd
krovka. € — Onthophagus ovatus/
Joannae — pravd krovka (foto A. Bez-
dek).

Hymenoptera
Formicoidea

Inside both hollow rings, head capsules of several ants
were found. Nevertheless, such fragments are quite in-
sufficient for more proper identification.

Chilopoda
Lithobiomorpha

Inside of ring 2, a fragment of the front part of the body
(head and six body segments) of a centipede was found,
likely belonging to the family Lithobiidae. These cen-
tipedes prefer moist habitats, and often live in the sur-
face soil or under the bark of stumps. Both larvae and
adults are predators feeding on other small inverte-
brates.

5.6. Proteins

The presence of proteins was studied by the detection
of specific antibodies (Table 6). Grain (gluten), milk (ca-
sein, Cattle LG, Goat IgG), egs (ovomuciod) and hazel-
nuts were present. In sample R2 (ring 2) protein mass
spectrometry identified 5 unique peptides matching
Bovine serum albumin (Bos taurus), accession number
P02769 (Uniprot database).
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Tab. 5. Insect remains from the infill of the

| Hollow ring 1

Hollow ring 2

hollow rings. — Tab. 5. Fragmenty hmyzu INSECTA

z vyplné turband.
P Coleoptera: Ptinidae:

Hadrobregnus pertinax

fragments of about 50 specimens

fragments of about 40 specimens

Coleoptera: Carabidae:
Pterostichus sp.

Pronotum, last abdominal sternite

Coleoptera: Curculionidae:
Phyllobius sp.

head, fragment of elytron

Coleoptera: Scarabaeidae:
Onthophagus sp.

elytron

Diptera: Calliphoridae:
Calliphora vomitoria

about 90 puparial cases
or their fragments

Diptera: Calliphoridae:
Phormia regina

about 180 puparial cases
or their fragments

about 22 puparial cases
or their fragments

Diptera: Calliphoridae:

genus group Calliphora - Lucilia

about 510 puparial cases
or their fragments

about 10 puparial cases
or their fragments

Diptera: Fanniidae: Fannia sp.

fragment of a single puparium

two puparial cases

Diptera: Muscidae: Hydrotaea sp.

about 90 puparial cases
or their fragments

two fragments of the puparial cases

Hymenoptera: Formicoidea

head capsules of 10 specimens

head capsules of 7 specimens

MYRIAPODA
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Chilopoda: Lithobiomorpha

| fragment of the front part of the body |

5.7. Macroremains, wood and charcoal

Carbonised and non-carbonised plant macroremains,
wood and, charcoal were separated from floated samples
and flotation residuum (Fig. 7: A-D). 921 individual deter-
minations were made (Fig. 7: C). 80 % of all plant macrore-
mains, including wood and charcoal, were found in the
flotation fraction in samples under both hollow rings.
82 % were in the flotation fraction inside hollow ring 1, and
85 % inside the ring 2. Parts of the charcoal and non-car-
bonized macroremains remained in samples of flotation
residuum from the layer under both hollow rings and in-
side ring 1. There were not only parts of charcoal and non-
carbonized macroremains, but fragments of wood were
dominant in flotation residuum inside ring 2.

There was a high share of charcoal in the sample
under both rings in comparison with the infill of rings.
The proportion of wood, charcoal, carbonized, and non-
carbonized macroremains inside both hollow rings was
similar (Fig 7: C).

Macroremains

The number of plant macroremains (e.g. seeds, fruits,
needles, leaves, stalks; except wood and charcoal) was
high, and all floated (and wet sieved) samples were
highly concentrated. Macroremain concentration of the
sample under both rings (0.3 1) was 40 remains per liter.
The concentration of remains in flotation residuum was
0.6. The average concentration of floated samples (total
2.05 1) inside ring 1 is 94 macroremains per liter. The
concentration of remains in flotation residuum was
15.5 macroremains per liter. The average concentration
of floated samples (total 2.25 1) inside ring 2 is 187.3
macroremains per liter, while the concentration of re-
mains in the flotation residuum was 15.3 macrore-
mains per liter (Fig. 7: B, D; Table 7).

Carbonised cereal grain, as well as fragments of gluma
bases of Triticum dicoccum, and one fragment of indeter-
minable grain, were all obtained in infill of ring 2.

Only an accumulation of poppy seeds was evidenced
in the category of oil plants (Fig. 8: B). 111 non-car-
bonized seeds of Papaver somniferum were found in all
samples of the ring 2. Concentration of seeds per liter
was higher (other samples 1-100 seeds per liter) in the
sample obtained from the surface of the bronze plate
(sample R2/8, 380 seeds per liter, see Fig. 7: B).

Remains of fruits were found under both hollow rings
and in their infill; wild plants used for human subsis-
tence and imported fruit. Non-carbonized Fragaria
vesca seeds were dominant under the rings and in their
infills, together with non-carbonized as well as car-
bonized seeds of Sambucus nigra. Non-carbonized seeds
of Rubus ideaus were only in the infill of the ring 2. Car-
bonized and non-carbonized seeds of Rubus fruticosus
were found under the rings and in the infill of ring 2.
Additionally to fruit seeds, fragments of branches of
Vaccinium myrtillus were found in the infill of the ring.
All evidenced fruits typically grow in forests, on the for-
est edge, and in glades. Only one non-carbonized stone
of Vitis vinifera was evidenced (Fig. 8: A).

Some seeds from plants typical for dry environments,
such as meadows (Acinos arvensis, cf. Daucus carota,
cf. Leucanthemum sp., Origanum vulgare), were more
concentrated inside ring 1. Other evidence of plants typ-
ical for wet meadows (cf. Ajuga reptans, cf. Alopecurus
pratensis, Carex cf. hirta, C. cf. pallescens, C. sp., Epilo-
bium parviflora/hirsutum, Hydrocharis morus-ranae,
Juncus cf. acutiflorus, Luzula sp., Myosotis sp., Potentilla
cf. supina, Stellaria graminea) were more concentrated
inside ring 2. Degraded seeds of Asteraceae, Lamiaceae,
Poaceae, Viola sp., Trifolium/Medicago could have orig-
inally belonged to plants which were grown in meadows.

Only a few seeds typical of ruderals plants (Lamium
cf. album, Urtica dioica, cf. Nepeta cataria, Stellaria
media) were documented.

Plant remains originating from forest environments
were frequent. Fragments of needles were present in the
sample under and inside both hollow rings. Most of
fragments were non-carbonized; only three fragments
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underrings | 0.3 14 1 13 23 3 1 12 16 3 0 1 7 0
ring 1 205178 | 9 |69 | 18| 13| 7 [ 13997 | 13| 2 |30 ]| 2| 0
ring 2 225|335 | 9 [ 326|198 | 39 [ 9 307|170 2 | o | 19 28 | 37
total 46 | 527 | 19 [ 508 | 339 | 55 [ 17 | 458|283 | 18| 2 | 50 | 56 | 37
sample R1/1|R1/6|R1/3|R1/5|R1/7|R1/2|R1/4|R2/1|R2/3| R2/6|R2/8 | R2/4| R2/9| R2/2 | R2/5 | R2/7
under rings ring 1 ring 2
fraction FIR|F|{F|ws|R|R|F|]F|]F|]F|ws|{ws|R|[R|R
volume () | 03|03 | 1 | 1 oos| 1 | 1 |05]05| 1 [01|o01[005(05| 1 [005

of Abies alba needles from infill of both rings were car-
bonized. Among non-carbonized needle fragments,
Pinus sylvestris needles were dominant. Less numerous
were fragments of Picea abies needles. Fragments of
Abies alba needles were least numerous and were pres-
ent only in infill of the ring 2. Fragments of unidentified

95-135

Fig. 7. Characteristic of plant macroremains
from the bronze hollow rings. A — Conserva-
tion form (in percentage). B — Average
macroremains concentration in litre (red —
flatation and wet seaved fraction; blue — flota-
tion residuum). € — General characteristic of
samples from hollow ring 1, hollow ring 2 and
under both rings. D — Characteristic of single
samples: R1 — hollow ring 1, R2 — hollow ring
2, F — flotation,; R — flotation residuum, WS —
wet sieving,; € — carbonized,; N — noncarboni-
zed (by T. Sdlkovd). — Obr. 7. Charakteristika
rostlinnych makrozbytk( z bronzovych turband.
A — Forma konzervace (v procentech). B —
Pramérnd koncentrace makrozbytkd v litru vy-
plné (Cervené — slozka z flotace a mokrého
prosivdni; modre — reziduum po flotaci). € —
Hlavni charakteristika vzorkd z turbanu 1, tur-
banu 2 a vzorkd pod turbany. D — Charakte-
ristika jednotlivych vzorkd: R1 — turban I,
R2 — turban 2, F — flotace,; R — flotacni resi-
duum; WS — mokré prosivani; € — zuhelna-
t&lé: N — nezuhelnatélé (T. Sdlkovd).

tree leaves were present under the hollow rings, as well
as in some samples collected from inside both infills.

Many fragments of buds, and some fragments of

blossoms, from Pinus sylvestris were present in some
samples under the rings and in the infill of both rings.
One small fragment of Pinus sylvestris branch was
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Fig. 8. Example of seeds from the hollow ring 2. A — seed of Vitis vinifera. Scale is 1 mm. B — seed of Papaver somniferum (photo by T. Sdlkovd and F. Weyda).
— Obr. 8. Piiklad semen z turbanu 2. A — vinnd réva (Vitis vinifera). Méfitko T mm. B — mdk sety (Papaver somniferum) (foto T. Sdlkovd a F. Weyda).

Tab. 6. Results of the proteins detection by Gluten Casein Animal

specific antibodies. — Tab. 6. Vysledky de- (grain) (milly) Cattle BLG | Goat IgG proteins Ovomucoid (eggs) | Hazelnut

tekce protein(i pomoci specifickych protildtek. Ring 1 3 7 T T 5 0 5
Ring 2 P LP LP LP 0 LP LP

found in the infill of ring 2. Two seeds of Pinus sylvestris
were documented in a sample of ring 1. Small fragments
of unidentified tree bark and fragments of Vaccinium
myrtillus branches were separated from the infill of both
rings. One leaf of Vaccinium myrtillus, a probable frag-
ment of Calluna vulgaris stalk, and a seed of Moehringia
trinervia were all found in infill of ring 2. Several seeds
of Betula pendula and one possible bud of Betula sp.
were also documented in both infills.

Undeterminable fragments of moss, grass, and grass
like leaves were found in some samples under the rings
and in the infill of both rings. Many undeterminable
stalks were evidenced inside both rings and in the sur-
face of textile fragments. It was impossible to recon-
struct their exact original nature environment, because
most of the small fragments were not identified to
species.

Wood and charcoal

Only 23 fragments of charcoals and 3 fragments of
wood were determined in sample under both rings. In
the infill of the ring 1, 118 fragments of charcoals and
13 fragments of wood. 198 fragments of charcoal and
39 fragments of wood in samples from ring 2 were iden-
tified. Charcoal concentration of the sample under both
rings was 77 remains per liter, 56 remains per liter in-
side ring 1, and 88 remains per liter inside ring 2 (Fig.
7: A, Q).

The anthracological analysis recorded 11 species
(Fig. 9; Tab. 7). The sample under the rings is charac-
teristized by reduced species composition. Only 5 species
were recorded in this sample. Charcoals of Abies alba,
Pinus sylvestris, Quercus sp., Betula sp. and Corylus
avellana were abundant.

The total number of 9 species in samples from the in-
fill of the ring 1 and 2 were determined. The species
composition from the infill of both rings showed several
common characteristics. Abies alba had a dominant po-
sition and Fagus sylvatica was also abundantly pre-
sented.

Samples from the infill of the ring 1 contained
a minor amount of Corylus avellana, Betula sp. and
Quercus sp. charcoals. Ulmus sp., Pinus sylvestris, Sor-
bus sp. and Picea abies charcoals occured rarely. The
infill of the ring 2 was characteristized by a high amount
of Pinus sylvestris wood fragments. Presence of Acer sp.,
Betula sp., Corylus avellana, Fraxinus excelsior, Picea
abies, Quercus sp. and Sorbus sp. charcoals was low.

5.8. Pollen

General characteristic

All samples revealed well preserved pollen spectrum
(Tab. 8). The sample R2-3 taken from the infill of the
ring 2 revealed as less concentrated (288 pollen grains
per 3 glass preparates), and sample C3 from the eastern
part of the mound cover revealed a rather damaged
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sample R1/1 | Ri/6 | R1/3 | R1/5 | R/7 | R1/2 | Ri/a [ R2/1 | R2/3 | R2/6 | R2/8 | R2/4 | R2/9 | R2/2 [ R2/5 | R2/7
fraction under R R1 R2

F R ws R R F F F F ws | ws R R R
volume (litre) 0,3 0,3 0,05 1 1 0,5 05 1 0,1 0,1 005 | 05 1 05
Abies alba (needles, fragment)
Abies alba (needles, fragment)
Acinos arvensis

—_| = =]

—|lu|l=|s|=|m

cf. Ajuga reptans
cf. Alopecurus pratensis
Asteraceae

Asteraceae (caryopsis, fragment)
Betula pendula

cf. Betula (bud)

Calluna vulgaris (branch)

Carex cf. hirta

Carex cf. pallescens

Carex cf. praecox

N =

Carex sp.

Cerealia (caryopsis, fragment)
cf. Daucus carota

Epilobium parviflora/hirsutum
Fragaria vesca

Hydrocharis morus-ranae
Juncus cf. acutiflorus

Lamiaceae

Lamium cf. album zlomek

cf. Leucanthemum sp.

Luzula sp.

Luzula sp. (inflorescence)
Moehringia trinervia
Myosotis sp.

cf. Nepeta cataria

Origanum vulgare

Papaver somniferum 45 6 27 10 1 19 1 2

Picea abies (needles, fragment)

Pinus (branch, fragment)

Pinus sylvestris (inflorescence)
Pinus sylvestris (seed)

Pinus syvestris (bud scale)

Pinus syvestris (needles, fragment)
cf. Pinus sylvestris (seed)

Poaceae

Poaceae (leaf)
Potentilla cf. supina
Rubus fruticosus

Rubus fruticosus

Rubus ideaus

Sambucus nigra

Sambucus nigra

Stellaria graminea

Stellaria media

Stellaria media

Trifolium/Medicago
Triticum dicoccum

Triticum dicoccum (rachis, half)
Urtica dioica

Vaccinium myrtillus (branch, fragment)

cf. Vaccinium myrtillus (leaf)

Viloa sp.

Vitis vinifera

indetermanata

bark of trees (fragments)
indeterminate organic material

Z|Z|Z|Z|Z2|1Z|Z|Z2|0|lolo(o(Z|Z|0|Z|Z|0|Z|Z|1Z|(Z|(Z|(Z|(Z|Z|Z2|Z2|Z2|1Z2|Z2|Z2|(Z2(Z2(Zz(Z2(Z2|Z2|Z2|1Z2|1Z2|1Z2|1Z2|Z2|0|Z2|Z2|Z2|Z|Z|Z2|Z2|0|Z2|(aojo(Z2(n |2

XX X
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sample Ri/1 | Ri/6 | RI/3 | Ri/5 | RI/7| R1/2 | R1/8 | R2/1 | R2/3 | R2/6 | R2/8 | R2/8 | R2/9 | R2/2 | R2/5 | R2/7
fraction under R R1 R2
F R F F ws R R F F F F Ws ws R R R
indeterminate stalks N X 2 1 XX
leaf of trees (fragments) N X XX XXX XX XX X X
leaf with parallel veins (fragments) N X XX X
moss (fragments) N X XX X X X X
animal hair N 1 1 XX
magnetic balls XXX
rodent excrement N 99
sklerocium XX XX
textile (fragments) N X XXX XX X
Abies CH 7 29 37 8 76 28 23 10 17 3
Abies w 3 10 2 2 5 3
Acer CH 2 4
Betula CH 2 3 3 2 2 2
Corylus CH 2 7 2
Fagus CH 9 9 9 4
Fagus w 1
Fraxinus CH 3
Picea CH 1 1
Pinus CH 5 1 2 2 1 3 3
Pinus w 29
Quercus CH 4 1 1 4 3
Sorbus CH 1 1
Ulmus CH 2

Tab. 7. Identification of plant macroremains, wood, charcoal and other macroscopic material. RT — hollow ring 1; R2 — hollow ring 2, F — flotation, R — flotation
residuum; WS — wet sieving, € — carbonized, N — non-carbonized; W — wood; CH — charcoal. — Tab. 7. Urceni rostlinnych mokrozbytkd, dieva, uhlikG a dalsiho
makroskopického materidlu. RT — turban 1; R2 — turban 2; F — flotace; R — flotacni reziduum,; WS — mokré prosivdni; € — zuhelnatélé; N — nezuhelnatélé,

W — dievo, CH — uhliky.

Fig. 9. General overview of wood

and charcoals from the infill and & Q o & c,& & N && & & N &Cb c,& &
o & & & Y & g & P & £ &
under the hollow rings: under R — o N & o & ® & ((@““ Q\& &8 & F B &
samples under rings, RT — infill of the e —— - e e e e e e —
hollow ring 1, R2 — infill of the hollow
ring 2, W — wood, CH — charcoals underR NN | I . ]
(by J. Novdk). — Obr. 9. Hlavni pre-
hled dieva a uhlikd z vypiné turband
a vzorkd pod turbany: under R —
vzorky pod turbany, R1 — vyplri tur- R . i | 11 ]
banu 1, R2 — vyplri turbanu 2, W —
drevo, CH — uhliky (J. Novdk).
R2 NN I | || | | | |
T T T LI T 1 T [ S S A e A e e A e S e S B B |
20 40 60 20 10 10 20 10 20 10 10 10 20 20 20 10 10

pollen spectrum (211 pollen grains per 3 glass pre-
parates). The rest of the samples were more concen-
trated (on average 513 pollen grains per one glass
preparate). The amount of indeterminable pollen grains
was rather high: 7.4 % on average inside of the rings,
3.4 % on average from the control samples. However,
most of the pollen grains originating from inside of the
rings were in a very good shape and the level of conser-
vation was extremely high. Immature pollen stuck to-
gether in clumps was recorded in the pollen types of the
family Poaceae, Apiaceae and among Cerealia species
in the samples from inside of the rings. The revealed
pollen spectrum was rich (for detail see Table 8), 92
pollen types were determined. 47 pollen types on aver-

age were recorded from inside the ring 1, 40 from inside
the ring 2 and 27 from control samples.

AP/NAP ratio, dominant pollen types

Arboreal pollen (AP) composed 30 % of the total pollen
sum on average in ring 1, 22 % in ring 2, and 83 % in
the control samples. Inside of ring 1, species of the fam-
ily Poaceae, Peucedanum palustre-type, Pinus sylvestris-
type, Ranunculus acris-group and Asteraceae (tribe Ci-
chorieae) were the dominant pollen types. Pollen of
Ranunculus acris-group was detected in higher quantity
(26 %) only in one out of three R1 samples. Inside of
ring 2, species of the family Poaceae, Polypodiaceae,
Corylus avellana-type, Plantago lanceolata-type and
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OxCal v4.2.4 Bronk Ramsey (2013}, £5 IntCal13 aimospheric curve (Reimer el 3l 2013) Fig. 10. AMS radiocarbon dates. Ca-
libration by OxCal v4.2.4 (Bronk
Date R2/3_cafyopsis— A Ramsey 2013) and IntCal13 (Reimer
S et al. 2013). (Analysed by Center for
3 Applied Isotope Studies, University of
Date R1/6_stdlks = Georgia, calibrated by T. Sdlkovd). —
Obr. 10. AMS radiokarbonovd data.
Date R1_wool fiber Aibesd. Kalibrace OxCal v4.2.4 (B(onk Ram-
—_— sey 2013) a IntCal13 (Reimer et al.
2 . 2013). (Analyzovdno v Center for Ap-
Date R1_rodent excrement T — plied Isotope Studies, University of
Georgia, kalibrace T. Sdlkova).
' 2000 ' 7500 ' 7000 ' —s00
Calibrated date (calBC)
UGAMS |sample ID Material B13Cwm0 | i€ a8e + pMC s | calibrated BC
' years BP (95,4%)
13076 1(R1/3) rodent excrement 28.2 2440 20 73.8 0.23 748-409
13077 2(R2/3) Cerealia grain -26.5 3380 30 65.62 0.21 1746-1616
13078 3(R1/6) stalks -25.0 2700 30 721 0.31 905-806
13079 4(R1) textile - wool fiber -24.7 2470 20 73.54 0.22 764-491
13080 5(R2) Pinus needles -28.9 modern 105.52 0.3

Peucedanum palustre-type were the dominant pollen
types. Pollen of Corylus avellana-type was located at
a higher concentration (16.3 %) in the infill sample only.
In the control samples, pollen of Pinus sylvestris-type,
Abies-type, Picea-type, Betula pubescens-type and Poly-
podiaceae dominated.

Composition and difference

Pollen of anthropogenic indicators constituted a signif-
icant amount of the revealed pollen spectrum. Pollen of
cereals was recorded in all samples. Inside of the rings,
Triticum-type pollen prevailed. On the contrary, Secale
cereale reached higher counts in the control samples.
Among cereal weeds, Consolida ambigua-type was
found inside of the rings, however the presence of Cen-
taurea cyanus-type was recorded in the control sam-
ples. Pollen of Humulus lupulus-type (Humulus lupulus
and Cannabis sativa) and Sambucus nigra-type, S. ebu-
lus-type, Viburnum opulus-type were recorded inside of
both rings. Ruderal species represented by pollen of
Artemisia-type and Urtica dioica-type were found inside
of the rings, however pollen of Rumex acetosa-type and
Chenopodiaceae was also found in the control samples.
The considerable amount of rings infill was composed
of pollen of species of the family Poaceae and grazing
indicators such as Plantago lanceolata, Rumex ace-
tosella, Melampyrum-type, Trifolium repens-type and Ju-
niperus-type.

Inside of the rings, species of the Ranunculus acris-
group and Peucedanum palustre-type were the domi-
nant pollen type. Other types from the family Apiaceae
were also recorded, e.g. Heracleum sphondylium-type,
Daucus carota-type, Pimpinella major-type or Chaero-
phyllum hirsutum-type. However, determination to the
particular types of the family Apiaceae was not possible
in many cases due to the immaturity of pollen grains.
Pollen grains of Asteraceae, tribe Cichorieae, were in
many cases abortive or malformed. Only a few of them
were ascribed to the Taraxacum officinale-type and
Sonchus oleraceous-type. Among non-arboreal species,

many representants of the family Asteraceae (subf. As-
teroideae — e.g. Anthemis arvensis-type, Senecio vul-
garis-type), Caryophyllaceae (e.g. Dianthus superbus-
type, Silene vulgaris-type and Cerastium fontanum-type),
Scrophulariaceae (Verbascum-type), Fabaceae (Astra-
galus-type, Lathyrus-type, Medicago lupulina-type), Men-
tha-type, Phyteuma-type, Rosa-type, Hypericum per-
Joratum-type, Ballota-group, Rubiaceae, Polygonum per-
sicaria-type, Geum-type, Filipendula-type were found
only inside of the rings.

Some pollen types (e.g. Fagus sylvatica-type, Prunella-
type, Polygonum aviculare-type, Carex-type) were found
predominantly inside of the rings. While Betula pu-
bescens-type, Alnus glutinosa-type, Tilia cordata-type,
Quercus robur-type, Salix-type, Silene dioica-type and
Potentilla/Fragaria were found both inside of the rings
and in control samples. Pollen of Abies-type, Picea-type,
Pinus sylvestris-type, family Brassicaceae were found
predominantly in the control samples, however Rubus-
type, and Calluna vulgaris, Valeriana dioica-type and
Galeopsis-group were identified just in the control sam-
ples.

5.9. Parasitology and diatom analysis

A single egg were found in prepared slides. No a single
diatom was found in prepared slides.

5.10. Radiocarbon dating by accelerator mass
spectrometry

Results of the AMS radiocarbon dates are summarized
in Fig. 10. Five samples were analysed. Three samples
from hollow ring 1 were preserved by corrosion products.
Sample of rodent excrement (748-409 BC, 95.4 %) and
fragment of wool textile (764-491 BC, 95.4 %) were dated
to Early Iron Age (Ha C-D1). Sample of plant stalk (905—
806 BC, 95.4 %) was dated to the Late Bronze Age. Two
samples from hollow ring 2 were dated. One of them, car-
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Pollen type

Clump

Many unmature
grains

2-15 grains

Mechanically damaged
and corroded grains

Comment

Samples

R2

Abies type

28

Acer campestre type

Alnus glutinosa type

Anthemis arvensis type

oo |o|wm

Apiaceae

Apiaceae

o

—|o|(o|loo|O|©

o|o|o|o|o

Apiaceae

(cf. Peucedanum
palustre type)

Artemisia vulgaris type

Asteraceae, Asteroideae

Asteraceae

(cf. Petasites
hybridus type)

o

Asteraceae, Cichorieae

57

>

Astragalus type

Athyrium type

Avena type

Ballota group

Ey

MlO|O|=|U

olo|lo|o|s

Betula pubescens type

N
N

3

=i

Botrychium type

—|ln|lo|Oo|Oo|O|—

Brassicaceae

I¥]

Calluna vulgaris

Cannabis sativa

Carex type

]

— WO |IN|[O |

Carpinus betulus type

Caryophyllaceae

Centaurea cyanus

Centaurea jacea type

Cerastium fontanum type

Cerealia type

~|—=lO|lO|O|O

Cerealia type

cf. Abies type

cf. Alnus glutinosa type

cf. Anthriscus sylvestris

cf. Artemisia vulgaris type

cf. Bifora radians type

cf. Cannabis sativa

cf. Carex type

—|OoO|O|OC|O|=—

cf. Carpinus betulus type

cf. Chaerophylum hirsutum type

cf. Corylus avellana type

cf. Elatine type

el =4

cf. Fagus sylvatica type

cf. Filipendula type

f. Melampyrum type

cf. Mentha type

—|lo|lo| =

cf. Microrrhinum minus

cf. Polypodiaceae/Dryopteridaceae

el =4

cf. Picea type

cf. Poaceae

XX [ 3 |3 |3 [ X [> | > | X [> [>|X|X [Xx

el =4

cf. Polygonum aviculare group

cf. Ranunculus acris type

cf. Rhinanthus group

cf. Rubiaceae

cf. Rumex acetosa type

cf. Sambucus nigra type

cf. Scrophulariaceae

cf. Tilia cordata type

XX > | >x | X [>x [

cf. Viburnum opulus type

N|o|lo|—=|O|—=|O|O|O|—=|O|O|O|O|O|O|O|O|O|O|O|—=|O|O|O|O|O|O|O|Rr~|O|O|O|=|O

—-|Oo|=|—=|O|O|O|O|O|O|N|O|O|O|=|O|O|O|O|O|O|—=|O|lO|O|O|O|O|O|d|—=|O|O|=|O|O|W|O|—=|O

o|lo|o|lo|o|lo|o|=|—=|O|O|O|NVN|O|O|=|O|O|=|O|O|O|=|NMV|O|O|O|O|O|UW|O|O|O|=|—=|O|O|O|OC|O

N|l—=|lOo|o|o|o|o|o|o|w|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|N|o|lo|o|d|Oo|Oo|O|O|O|=|—=|O|O|O

nmlo|lo|lo|o|lo|o|o|O

dM|lO|O|O|—=|O|O|O|O|O|N|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|U|NMV|O|O|O|O|O|O|O|O|O|0|O|O|O|O

o|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|jo|o|o|o|o|o

o|o|lo|o|o|o|u|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|o|d|Oo|lOo|=|O|—=|O|O|O|O|O|N|O|O|O|O|=

o|lo|lo|o|—=|o|o|o|o|o|w|lo|o|o|o|o|o|o|o|o|o|o|o|o|—-|o|o|lo|o|=|o|o|=|=|O|O|O|d
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Pollen type

Clump

Many unmature |

grains

Mechanically damaged
and corroded grains

2-15 grains

Comment

Samples

R1

R2 C

Chaerophyllum hirsutum type

Chenopodiaceae

Consolida ambiqua type

Cornus sanquinea type

o|l=|=|=

—|O|O|OC
o|lOo|(N|O

Corylus avellana type

S

N
P
&

Cyperaceae

Daucus carota type

Dianthus superbus type

Elatine type

Fabaceae

—|=|=|lO|lO|d|O(O|W|O

Fagus sylvatica type

N
N

Falcaria vulgaris type

Filipendula type

Fraxinus exelsior type

Galeopsis group

Gentiana pneumonanthe type

Geum type

Gnaphalium uliginosum type

Helianthemum nummularium type

Heracleum sphondylium type

Humulus lupulus

Humulus lupulus type

Hypericum type

Juniperus communis type

Lamiaceae

Lathyrus type

Lycopodium clavatum type

Medicago lupulina type

Melampyrum type

Mentha type

NINMV|—=|O|lO|lOo|NMV|O|O|O|O|O|=|O|MV|O|O|=|O|®|O|O|OC|=|O|N|—=|OC|OC|=
o|o|=|O|=|O|CO|O|=|W|O|=|O|=|OCO|C|O|=|O|N|O|QC|O|N|=IWN|O|O|=|OC
o|0o|Oo|NMN|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|=|O|O|O|O|O|d|O|O|OC|OC

N|IO|lO|lO|O|—=|O|O|O|O|O|O|O|O|O|O|OC|O|O|d|O|O|W|O|O

Polypodiaceae/Dryopteridaceae

N|O|O|O|=|O|O|—=|O|OCO|O|O|O|O|OC|OC|OC|O|=|=—

o |vV|O|O|=|O|N|d|O|=|=|O|O|O|OCO|OCO|O|=|O|=|d|O|+|O|—=|OC

N|lw|lo|lo|o|lo|o|o|vV|o|lo|=|o|o|o|o|o|o|o|lo|=|Oo|lo|=|d|=[N|[O|=|=|O

=~
N
o
&
N
W
(2]

Peucedanum palustre type

W
o]

oo
w

I
Y
3
o
J
o
o
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Clump Samples
@ R1 R2 C
Pollen type Many unmature ‘?o Mechanically damaged Comment
grains | and corroded grains 1 2 3 1 2 3 1 2 3
&

Ranunculus acris type 7 0 3 3 5 3 2 1 5
Ranunculus acris type ne(g;f:;n::gjp) 0 0 0 0 0 0 0 0 2
Rhinanthus group 2 4 5 0 0 0 0 0 0
Rosa type 1 2 0 0 0 0 0 0 0
Rubiaceae 1 2 17 1 0 2 0 0 0
Rubus type 0 0 0 0 0 0 0 0 1
Rumex acetosa group 0 3 0 0 0 0 0 0 0
Rumex acetosa type 0 0 1 4 2 2 6 0 1
Rumex acetosella 0 2 3 3 1 0 0 0 0
Rumex obtusifolius group 0 1 0 0 0 0 0 0 0
Salix type 1 1 3 2 1 0 1 0 1
Sambucus ebulus type 2 0 0 0 0 0 0 0 0
Sambucus nigra type 5 4 2 0 0 0 0 0 0
Scrophulariaceae 0 0 0 1 0 0 0 0 0
Secale cereale 3 5 2 2 0 0 14 4 6
Senecio vulgaris type 3 0 0 2 0 3 0 0 0
Silene dioica type 0 0 0 1 0 0 2 0 0
Silene vulgaris type 0 1 0 0 0 0 0 0 0
Sonchus oleraceous type 1 1 1 0 0 0 0 0 0
Sphagnum type 0 0 0 0 0 0 2 2 1
Taraxacum officinale group 0 0 0 2 0 0 2 0 0
Tilia cordata type 2 6 2 7 4 4 2 1 2
Trifolium repens type 0 0 1 1 0 0 0 0 0
Bryophyta 1 2 2 0 1 0 0 0 0
Triticum type 4 4 5 5 8 2 1 0 0
Urtica dioica type 4 3 3 0 0 0 0 0 0
Vaccinium type 0 0 1 0 0 0 2 0 2
Valeriana dioica type 0 0 0 0 0 0 1 0 1
Verbascum type 0 2 0 0 0 0 0 0 0
Viburnum opulus type 0 0 1 2 0 0 0 0 0
Viola odorata type 0 0 0 1 0 0 0 0 0
Demaged and corroded grains X 16 26 39 38 32 38 19 n 12
Total count 513 | 483 | 510 | 482 | 450 | 288 | 708 | 573 | 211
Number of glass preparate 24 x 60 cm 1 1 1 3 3 3 1 1 3

Tab. 8: Identification of pollen grains. R1 — hollow ring 1; R2 — hollow ring 2; € — control. — Tab. 8: Urceni pylovych zrn. R1 — turban 1; R2 — turban 2;

C — kontrolni vzorek.

bonized grain, was dated to the Early Bronze Age (1746—
1616 BC, 95.4 %). Non-carbonized pine needle was re-
cent.

6. Discussion

6.1. Preservation of organic materials

Corrosion products (cooper salts and oxides) of bronze
hollow rings preserved part of organic materials that
were deposited inside of the grave.

Three of preserved organic material (according to
Peska — Krdlik — Seluckda 2006) were documented:
a relic to a proper organic matrix (eg. textile, insects,
pollen, wood and seeds); an original object altered by
a process of mineralization pseudomorph (generally in-
determinable fragments); an imprint to object’s exterior
surface formed in the growing corrosion layer (hair, tex-
tile, and insects).

The environment of the Early Iron Age (Hallstatt Pe-
riod) burial tombs is relatively favorable for preserving
different sources of organic materials in this way (e.g.
Frey — Herrmann 1998; Kérber-Grohne — Kiister 1985;
Enevold 2013; Stegmaier — Amendt 2010, 265-275, Tab.
2). Wood and textile fragments from analogous bronze
hollow rings were found in burial mounds in Plav (Stulik
1878-1881, 63-68), Stielské Hostice, Paseky, Udraz
(Ludikar 1874-1877, 13, 16; Dubsky 1949, 192-194)
and Dobrejovice in South Bohemia. However no detailed
analysis has been published until now.

The concentration of plant macroremains was highest
in the sample (R2/9, see in Fig. 7: B) obtained from wash-
ing in the immediate vicinity of the bronze sheets. Stalks
and various plant fibers were pressed directly to the
bronze sheet in some places. Parts of the organic residues
were green colored by copper corrosion products.

Some of the plant macroremains, particularly those
preserved by charring, may reflect earlier activities in
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the burial grounds. Human activities in the area are
known thanks to the presence of metal artefacts on the
surface of the mounds and other deposits of metal arte-
facts in the area between the mounds. Sediment used
to fill the grave was probably already affected by human
activity. This is indicated by radiocarbon date obtained
from charred caryopsis of Triticum dicoccum, which
comes from the turn of the Early and Middle Bronze
Age.

The vast pollen spectrum of the samples originating
from the rings also adverts to a high level of conserva-
tion due to protection by bronze corrosion products.
Acidic soil properties allowed good preservation of con-
trol samples taken from the cover of the burial mound
and from a probe about 5 meters north from the
mound, 30 cm beneath the forest soil. However, control
samples showed lower diversity of pollen taxons.

Middle parts of tibia and fibula was preserved inside
of the bronze hollow rings, whereas parts of bones out-
side the rings were not found, probably due to decom-
position during postdeposition processes in acidic soil.
It is obvious that the buried person wore the hollow
rings on his/her shins. This is the first time hollow
rings were discovered worn directly on the shins. Based
on earlier researches where hollow rings were found
next to the skull it was theorized they have been worn
on the head (e.g. Rovna: Wocel 1868, 41, obr. 28) or at
the waist (e.g. Grofieibstadt II: Torbriigge 1991, 243,
Abb. 12).

6.2. Surrounding vegetation

The map of potential natural vegetation shows aci-
dophilous oak and fir-oak forests (Luzulo albidae-
Quercetum partaeae, Abieti-Quercetum) in the vicinity of
the study site. Presence of acidophilous beech and fir
forests (as. Luzulo-Fagetum) was mapped in the wider
vicinity (Neuhdiselova 2001).

Acidophilus oak forests are characterised by a high
presence of oak, sometimes also with high abundance
of Scots pine and fir. The birch (Betula pendula) and
rowan (Sorbus aucuparia) are often admixed in the tree
layer and a predominance of grasses and small shrubs
(Calluna vulgaris, Vaccinium myrtillus) in the herb layer.
Acidophilus beech forests are characterized by the dom-
inance of beech with an admixture of fir, spruce, maple,
oak and lime trees (Chytry et al. 2010, 302-304, 320).

Anthracological analyses reconstructed the presence
of acid oak and beech forest with high amounts of fir
and Scots pine. The species composition from the infill
of ring 1 and 2 allows for reconstructing the presence
of fir forests with passing to beech or acid oak forest.
Species composition from the sample under both rings
corresponds to acid oak forests with a high presence of
fir and Scots pine. The recent vegetation can be classi-
fied as the acidophilouc oak forest (Luzulo albidae-
Quercetum partaeae) with a higher proportion of Scots
pine.The high abundance of Scots pine is likely re-
lated with a forestry management.

The revealed pollen spectrum suggests an open cul-
tural landscape with vast grazing areas and agricultural
land use. No matter if the following pollen types were
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given inside the grave/rings intentionally, or were just
attached to the grass, plant macroremains found at the
sides of the rings, species of family Poaceae, Plantago
lanceolata, Rumex acetosella, Melampyrum-type, Tri-
Jolium repens-type and Juniperus-type, support the sce-
nario of grazing areas nearby the site. Species of one of
the most abundant pollen type — Ranunculus acris-
group - could be considered as grazing indicator as well.
However, increased proportion of this pollen type was
identified within a single sample, which could imply the
presence of locally inserted flowers. Many other pollen
types could originate from meadows and the presence
of cereal and cereal weed (e.g. Consolida regalis-type)
could reflect local agricultural activity. A similar issue
was recently addressed in great detail on the hill-fort
Vladar in western Bohemia. Significant sources of pa-
laeoecological data are water cisterns excavated on the
acropolis and bailey of the hill-fort (Chytracek et al.
2012a; 2012b).

A large amount of poppy seeds inside ring 2 suggests
it’s growing in the settlement area of South Bohemia.

The structure of found macro-remains containing
Acinos arvensis, cf. Daucus carota, cf. Leucanthemum
sp., Origanum vulgare, cf. Ajuga reptans, cf. Alopecurus
pratensis, Carex cf. hirta, C. cf. pallescens, C. sp., Epilo-
bium parviflora/hirsutum, Hydrocharis morus-ranae,
Juncus cf. acutiflorus, Luzula sp., Myosotis sp., Potentilla
cf. supina, Stellaria graminea, Asteraceae, Lamiaceae,
Poaceae, Viloa sp., Trifolium/Medicago) also points to
meadows.

Such species composition of the samples from inside
both rings depicts totally different vegetation mosaic
than known from natural cores. However, the closest
cores reflecting the vegetation development of adjacent
areas are located in mountain mires/lakes in the Su-
mava Mts., in the area of South Bohemian Lowland and
in Trebonsko marshlands (Kunes et al. 2009). Thus, the
discrepancy in the vegetation records could be primarily
caused by reflection of vegetation from different habi-
tats. The pollen record originating from chosen cores
from samples dated to time interval of 700-500 BC
(Jankovska 2006; 1987; Rybnickova — Rybnicek 1985;
Svobodovd — Reille Goeury 2001; Svobodovd
Soukupovd — Reille 2002) represent species composi-
tion with dominance of arboreal pollen (Picea, Fagus,
Abies, Pinus, Alnus, Betula, Quercus) and pollen types
of Vaccinium-type, Calluna vulgaris and Cyperaceae
(Fig. 11).

Recent samples of the same cores show relatively si-
milar trends.

Thus, the presence of tree pollen grains isolated from
samples from rings 1 and 2 could reflect the regional
pollen rain. Presence of Pinus sylvatica-type, Betula pu-
bescens-type, Alnus glutinosa-type, Quercus robur-type
and Salix-type both inside the rings and in the control
samples should lead to the exclusion of these species
from the potential reconstructed spectrum. However, as
pine flowers were found in compact form inside of the
rings with pollen grains affected by corrosion products,
we cannot exclude the insertion of remains of conifer-
ous trees. The presence of beech charcoal and wood
again corresponds with the presence of beech pollen.
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Fig. 11. Correspondence analysis of o
the pollen samples from infill of the :
hollow rings, control samples from :
tumulus cover and natural profiles.
Species-sample distribution of sam-
ples originating from bronze rings
from Zahrddka (R1-1, R1-2, R1-3, R2-1,
R2-2, R2-3) and control samples
taken from 30 cm beneath the tu-
mulus surface and 0,5 m distant soil
sample (C1, C2, C3), all in red. Polen :

spectrum from samples originating ;

from nearby natural cores according ; '
to Palycz: MN — Mald niva, V — Velka :
niva, P — Plesné jezero, ML — Mrtvy
luh, S — StraZenska slat, R — Rozm-
berk, M — Mokré louky. Both spectra :
of layers corresponding to the same :
age origin as samples from rings (in
black) and most recent layers were
included (in yellow). Cores from Su-
mava mountains are marked with
star, from Treboriskd basin with
square and Southbohemian basin ;
with cross (analysed by P Houfkovd
and T. Besta). — Obr. 11. Korespon-
dencni analyza pylovych vzork z vy-
plné turband, kontrolnich vzorkd
z plasté mohyly a piirodnich profild.
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Finds of trees macroremains inside of hollow rings
were reflected by needles of Pinus sylvestris, Picea abies
and Abies alba. Many needles were colored green by
corrosion products, but radiocarbon dating of the un-
coloured needle identified one of needles as recent. We
suggest that some of the samples were contaminated
during excavation by recent pine needles. Pine seeds
and twig fragments were recorded, seeds of Betula pen-
dula, a leaf of Vaccinium myrtillus, a fragment of Calluna
vulgaris stalk, and a large number of forest fruits cor-
respond with potential natural vegetation.

The presence of ruderal species such as Rumex ace-
tosa-type and Chenopodiaceae, which were found both
inside of the rings and in the control samples as well,
could reflect the presence of local ruderal vegetation
(Swieta-Musznicka et al. 2013). The presence of Silene
dioica-type and Potentilla/Fragaria both inside the rings
and in control samples, point to the local vegetation
pollen rain, as well as the original grave infill content.
Macroremains of typically ruderal plants (Lamium cf.
album, Urtica dioica, cf. Nepeta cataria, Stellaria media)

-+

were present in relatively few numbers in the infill of
hollow rings.

The control samples were characterized by the high
proportion of arboreal pollen grains, with a dominance
of Pinus sylvestris-type, Abies-type, Picea-type, Betula
pubescens-type and Polypodiaceae. Species of the fam-
ily Brassicaceae, Rubus sp., Calluna vulgaris, Valeriana
dioica-type and Galeopsis-type could further character-
ize the composition of the control samples. This implies
that sediment from control samples originated at an-
other time or in another way than the filling of the rings.
Presence of Secale cereale and Centaurea cyanus could
imply the High Medieval and/or Modern Age origin/con-
tamination of the control samples or soil redeposition
by ploughing, for example.

According to correspondence analysis, samples from
inside both rings are similar in species composition,
and differed from all control samples. Moreover, the
species composition of control samples was more simi-
lar to recent (Modern Age) samples of nearby natural
cores than to ring/grave infill (Fig. 11).
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6.3. The origin of the infill of the grave

The investigated plant materials reflect a number of dif-
ferent processes, which have led to the fillings of both
hollow rings. It is possible to find the origin of the fill
layers and the plant remains in different areas (mead-
ows, forests, rubble, fields, and import from foreign re-
gions). Woods and charcoals could reflect the forest en-
vironment, and the use of wood or wooden artefacts in
a funeral rite. Plant macroremains and pollen reflect
a wide range of habitats, which were used for collection
of plants preserved in the grave, inside the hollow rings.
The structure of habitats, which was reflected by pollen
analysis, is different from the macroremains structure.
The amount of charcoal exceeds that of the wood, but
the number of non-carbonized macroremains exceeds
the carbonized macroremains. We can reconstruct that
people brought plants and their parts from different
places, and that they treated plants differently before
placing them into the grave.

The pollen spectrum from inside of the rings, influ-
enced by direct contact with the bronze object, could be
composed from an ancient pollen rain and/or from the
plant material intentionally placed into the grave or
bronze rings directly. The presence of immature clumps
of pollen from the family Poaceae, Apiaceae (Peucedanum
palustre-type) and Cerealia sp. imply the plants deposi-
tion - for example, whole parts of Apiaceae flowers. The
presence of abortive and malformed pollen grains of
Asteraceae, tribe Cichorieae, that are often produced by
apomictic plants (Blackmore 1984), could support such
idea.

The presence of macroremains and pollen of plants
characteristic for humid habitats (c.f. Ajuga reptans,
Hydrocharis morus-ranae, Alopecurus pratensis) found
in the infill of the hollow rings led to the assumption
that mud was used to fill the grave. If this is the case,
diatom remains would be preserved by the acidic soil.
Since no diatoms were found by the microscopic analy-
sis, it is likely, that water-associated plants were added
to the grave, not their substrate.

Eggs of parasites were not found, so intestines or ex-
crement were originally not presented in the area of hol-
low rings.

Graves or sites associated with funeral activity have
sometimes a characteristic anthracology (e.g. Benes$
2008). The firewood used for funerals is usually com-
prised from only one or two species, but in some cases
there is wide spectrum of wood inside cremation graves
(e.g. Late Bronze Age Tuchomeéfice: Kocdr — Koc¢drovad
2007, 305-313). The relatively rich species composition
of the study samples does not necessarily indicate that
the wood present was not used specifically for cremation.

Fir, which formed the majority of the identified wood,
was dominantly used as a construction material due to
its properties (fortress) (e.g. Novdk et al. 2012).

The infill of rings R1 and R2 is not significantly dif-
ferent in the structure of plant macroremains, wood
and charcoal, which suggests that the anomal radiocar-
bon date (1746-1616 BC) obtained from charred cary-
opsis Triticum dicoccum is caused by contamination
with older material. It can be assumed that the de-
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ceased was buried at the time of Hallstatt Period in
vicinity of burial mounds from the turn of the Early and
Middle Bronze Age.

Radiocarbon dates obtained from textile (wool fibers)
and rodent excrement belonged to the “Hallstatt radio-
carbon plateau”. Radiocarbon dates of around 2450 BP
are always calibrated to ca 800-400 BC. Just after and
before the plateau, calibration is correct (e.g. Van der
Plicht 2005). Our radiocarbon date from the indetermi-
nate plant stalk is older (dates), though chronologically
it can still belong to the Late Bronze Age. The date orig-
inating from the stalk can be really only slightly younger
than the data from the excrement and textile owing to
radiocarbon plateau and different materials (animal
versus plant). It can be interpreted as the addition of
a previously made product (e.g. mat) to the grave.

The modern radiocarbon date originated from pine
needle. It can be interpreted as recent contamination
during the excavation, although other pine needles pre-
pared directly from the surface of the bronze sheets
were green colored by corrosion products, so it can be
supposed that they were deposited simultaneously with
the hollow rings.

The origin of the infill inside of both hollow rings was
inferred using the remains of insects. Dietary habits of
insects from the rings correspond with the structure of
the plant material. Hadrobregmus pertinax is wide-
spread, develops in old dry wood of deciduous and
coniferous trees, often in wood processed by humans.
The larvae of the genus Phyllobius develop on the roots
of shrubs and trees as adult beetles feed on the leaves
of herbs, shrubs, and deciduous trees. Pterostichus sp.
is a predatory beetle. Lithobiomorpha are centipedes
that live in the upper part of the soil or under the bark
of stumps and prefer humid environments. Larvae and
adults of centipedes are carnivorous and feed on minor
invertebrates. The larvae of both Onthophagus ovatus
and O. joannae develop in excrements of herbivorous
mammals (including humans). Larvae of O. ovatus can
also develop in decaying substances of vegetable origin,
such as in composts. We assume that the insects fed on
material that was inserted into the grave during funeral
activities, and possibly transported this material to the
vicinity or directly into the hollow rings, where it was
conserved. Thus, the material identified from the infill
of the hollow rings, the macro remains of collected
fruits, grapes, poppy seeds, proteins from milk, grains
and nuts, can be used to partially reconstruct the fu-
neral rite.

6.4. Reconstruction of the funeral rite

The various materials collected from the hollow rings
offer insight into many aspects of the burial. The season
of the burial can be ascertained by insect and plant re-
mains. Insects can reveal more information on condi-
tions in which the body was kept between its death and
burial (cf. Stegmaier — Amendt 2010). Meanwhile the
burnt material indicates the hypothetical presence of
a stretcher (capture of organic material in the body of
the stretcher and transferring to the grave), and the tex-
tile remains reveal the inferred complexity of the funeral
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rite. Pollen, plant macroremains, and proteins disclose
possible ritual gifts, and put the whole burial into his-
torical perspective.

Species composition of analyzed puparia is typical for
exposed bodies, or their parts, for one to two weeks. The
first colonizers of the body were flies of the family Cal-
liphoridae. If the dead person had bleeding wounds in
time of his/her death, female calliphorid flies could
oviposit on the corpse almost immediately, within one
to two hours after exitus. In contrast, an intact corpse
without any injury should have passed through an ini-
tial bacterial decay stage. The bacterial activity pro-
duces gas that is attractive for calliphorid females to
oviposit on the corpse. The initial decay stage could take
one to four days, depending on micro-climatological
conditions. The interval of one to four days (depending
on the presence or absence of bleeding wounds on the
corpse) is considered as the minimal time of free expo-
sition of the dead body, i.e. the minimal period between
his death and burial. Nevertheless, the other collected
flies, belonging to families Muscidae and Fanniidae,
suggest a longer period between death and burial. More
likely is that the corpse released decaying fluids after
a few days of its decomposition, which soaked into the
clothing and/or plant material beneath the body. It is
assumed that the body had been kept on plant material,
branches, likely some kind of a stretcher, in order to
make transportation easier. In this stage, the corpse be-
came attractive for females of Hydrotaea flies. As usual,
development of their larvae probably began underneath
the corpse in clothing (and plant material) soaked with
decaying fluids. Around the same time, females of the
genus Fannia oviposited their eggs on the body. All col-
lected species of flies need a body air-exposed except fe-
males of Fannia, which can crawl actively through soil
profile to oviposit. The minor abundance of Hydrotaea
and Fannia species, two and one puparia respectively,
could indicate relatively early burial after their oviposit-
ing, which prohibited the females to lay more eggs and
properly colonized the decomposing body. Since the
corpse must have been accessible to flies before its bur-
ial and remains of the flies were found inside the
grave, it was concluded the body lay near the grave or
directly in open (uncovered) grave, and/or on a kind
of a stretcher.

Estimates made from the abundance and composi-
tion of the necrophagous entomofauna species suggest
that oviposition occurred between May and mid-July,
more likely mid-June to mid-July, respectively, and that
the body had been air-exposed most probably (available
to necrophagous flies) six to fourteen days before burial,
but not more. The presence of the Calliphoridae puparia
in the grave suggest that the body has been removed or
buried in grave before Calliphoridae larvae finished their
development and pupated. Otherwise the full-grown
Calliphoridae larvae would migrate from the corpse to
pupate but numerous specimens of Calliphoridae pu-
paria inside the bronze hollow rings indicated the larvae
in postfeeding stage were kept inside the grave and ev-
idently migrated for pupation into the rings where air
pockets can be assumed.

Detection of only empty puparia indicates conditions
inside the rings would have been sufficient in so far the
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flies could finish their metamorphosis. The absence of
adult flies inside the grave is not astonishing because
relatively soft bodies of freshly emerged adult flies would
either crawl out of the grave or decompose without
trace.

Predatory arthropods, the carabid beetle Pterostichus
and lithobiomorphic centipede, likely preyed on dipteran
eggs and larvae.

Rodent excrements, identified as coming from Mus/
Apodemus may indicate that a nest was built after the
closing of the chamber. Likewise, the excrements could
get into infill of the ring secondarily, and they may re-
flect the environment where deceased was stored before
burial. All potential species (Mus musculus, Apodemus
sylvaticus, Apodemus flavicollis) can be found in human
settlements and around settlements.

Plant remains, especially those typical for grassland
(hay?), needles and leaves of trees may reflect stuffing
of the grave or the chamber of the burial mound. They
can also represent fragments of a stretcher that had
been dragged into the inside of the rings by insects dur-
ing the decomposition process. It is also possible that
this material was the original padding of the rings that
allowed a more comfortable fit. Fragments of wood may
represent part of the tomb equipment or wooden ves-
sels.

Markedly higher amounts of pollen grains, potentially
produced between May and June, are in the infill of
both hollow rings (Hdjkovd et al. 2012). Frequency of
pollen taxa potentially produced in July is the highest,
however taxa that are high in June and August are also
found in both hollow rings (Fig. 12: B).

High amount of pollen grains potentially produced
from May to September is in the control samples taken
from the tumuli cover. The number of the taxa in the
control samples does not correspond to the amount of
pollen, and therefore, we believed that it is caused by
the high pollen production of several taxa (Fig. 12: A).

It can be concluded that inside the hollow rings the
concentration of plant material (i.e. flowering plants or
material covered by pollen grains) produced in May and
June is the highest. This interpretation is consistent
with the results of Entomology, as well as the plant ma-
terial which was placed into the grave during the burial
rite in May or June. However, pollen potentially pro-
duced during the growing season occurs in infill of hol-
low rings and control samples.

Growing season for harvesting berries and poppy
seeds is the summer, which confirms the entomological
findings. However, year-round storage of fruits can be
expected (dried, fermented or roasted). Storage of plant
parts such as hay and dried twigs and shoots is ex-
pected for the Early Iron Age (Hejcman et al. 2013;
Pokorny — Dreslerovd 2007, 46-49). Thus, annual pe-
riods of the burial cannot be reconstructed based on the
determination of plant macroremains.

Complexity of the funeral rite is reflected by the pres-
ence of animal and human bones in the grave burnt at
different temperatures. The cremated remains of an-
other man/woman and a sheep or a goat were either
added to the grave as a part (Chytracek — Michdlek
2008, 66-83) of the ritual, or accidentally, since the site
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was used as a burial ground for long periods of time.
Provided that the person was buried in the supine po-
sition, it is possible to reconstruct the orientation of the
buried to the cardinal points, thanks to determination
of right and left tibia and fibula. The person was ori-
ented in the direction east-west, with his feet directed
to the west.

The three types of textiles that were found in a re-
searched part of the tumulus indicate an opulent fu-
neral. Textile fragments probably represent remains of
clothes or funeral textile. It is difficult to determinate the
correct context among the three samples of textile (A, B,
C). Fragments B and C could have originally come from
one piece of textile (plain weave with tablet weaving hem);
it was visible on the surface of the hollow ring 1. This is
the oldest finding of a textile created by tablet weaving
the area of Czech Republic (Belanova-Stolcova 2012;
Brezinovda — Urbanova 2010; Gromer 2010, 107-112).

Organic materials, especially macroremains of col-
lected fruits, grapes, poppy seeds, proteins from cow’s
and goat’s milk, grains and nuts may reflect the gifts
added to the grave, which were transported to the infills
of the rings during postdeposition processes and con-
served.
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Fig. 12. Production of pollen grains.
A A — Number of pollen grains poten-
tially produced in single months (di-
vided into first and second half of the
months). B — Frequency of taxa po-
tentially produced in single months
(divided into first and second half
of the months), (pollen analyse by
aRi P, Houfkovd, graph by T. Sdlkovd). —
Obr. 12. Produkce pylovych zrm. A —
pocet pylovych zrn potencidlné vy-
produkovanych v jednotlivych mési-
cich (rozdéleno na prvni a druhou
polovinu mésice). B — Frekvence ta-
xonu potencidlné vyprodukovanych
v jednotlivych mésicich (rozdéleno
na prvni a druhou polovinu mésice).
(Pylovd analyza P. Houfkovd, graf
T. Sdlkovd).

ITERIFEIERTEREN-E

Ritual gifts in the form of food can be unveiled by the
presence of specific proteins, and detected by antibody-
based or mass spectrometry methods. In studies using
antibodies, there is always the danger of cross-reactions
mentioned (Child — Pollard 1992; Brandt — Wiechmann
— Grupe 2002). This is especially true for ELISA kits de-
veloped for fresh samples (Pavellkka — Vaieka 2008)
when used for analysis of archaeological material. Nev-
ertheless, the kits used in this study were specifically
developed for heat treated or termostable antigens (see
Bjorklund et al. 2001). There are also various admix-
tures of other epitopes, and frequently in a larger
amount than in the archaeological material. According
to the manufacturer, cross — reaction possibility, e.g.
with soil bacteria, should be limited (Brandt — Wiech-
mann — Grupe 2002). Sufficient test conclusiveness is
guaranteed by focusing on heat-stable species-specific
proteins with a wide representation (body tissues - in-
cluding bone and also some gelatins, blood, etc.)
(Pavellkka — Vareka 2008).

The presence of milk proteins, identified by antibody
reactions, is supported by results of protein mass spec-
trometry (MS). The MS identification is based on 5
matched peptides using the MS”e method and 3 pep-
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tides (2 unique, 1 variable modification) using the data
directed analysis. The identified bovine serum albumin
is a protein found in various bovine bodily fluids, in-
cluding milk and blood plasma.

Mass spectrometry was previously used to identify
animal protein in food remains in pottery (Solazzo et al.
2008), and is considered as a viable method for the
identification of proteins from the surfaces of ancient
artefacts (Heaton et al. 2009). In this research, the re-
mains were subjected to various chemical agents as
a means to isolate the protein residues from the bronze
surface. After treating the material with formic acid,
a characteristic green color indicated the presence of
copper ions from the bronze vessel. When treating the
material with the neutral ammonium bicarbonate solu-
tion, copper ions did not elute into the solution. How-
ever, no proteins were identified in the sample created
by ammonium bicarbonate isolation (data not shown).

The identified gluten, nuts, eggs, together with milk,
suggest pastry or porridge. Both types of food could be
combined with the identified fruits and poppies. From
a culinary point of view, a combination of cow milk with
goat milk in one pastry product is unlikely. More likely
is the presence of two different food products, each con-
taining a different type of milk. This again shows the
relative luxury of the burial.

Another important finding is the stone of vine (Vitis
vinifera). We consider it to be an import from the south,
as trading contacts between the Mediterranean area
and South Bohemia during the Early Iron Age have
been confirmed by typical artefacts. A bronze wine
pitcher and silver strainer used for the drinking of wine
(Hradisté u Pisku: Michdlek 1977, 634-643), and a glass
vessel (Strakonice: Michalek — Venclova 1992, 19) have
also been found. Intangible proofs of contacts are also
seen in the patterns of human behavior, artistic expres-
sion and manufacturing technologies. Exchanged
commodities (such as livestock and slaves) can be ar-
chaeologically captured only very rarely, mainly from
historical reports (Venclova /Ed./ 2008, 151-158). We
assume that the wine stone is a proof of transmission
of Mediterranean culture to Central Europe. The wine
stone could also come from a raisin. Wine is considered
to be an elite beverage and a means of redistributing of
commodities from the south by the ruling class to
below-ranking groups (Dietler 1990; Rebay 2003). The
same can be assumed for raisins.

According to a reconstruction, one of the trade routes
from the south ran just through the area of Cesky
Krumlov (Venclovad /Ed./ 2008, Fig. 94; Chytracek 2012,
191-220). Geographical situation of the site is therefore
most favorable in the presence of potential imports.

The actual discovery of ancient the wine stone is
unique for the Central European area. To some extent,
the situation is analogous to the findings of Zagersdorf
in Burgenland, where fragments of wine stones were
also found in a funeral situation of the Early Iron Age
(Rebay 2002). However, there was no direct evidence for
Vitis vinifera in Central Europe north of the Danube in
Early Iron Age until now. Fragments of vine stones were
found in the Late Bronze Age site Stillfried an der March
(Kohler-Schneider 2001). While other documented find-
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ings of Late Bronze Age vines originate e.g. from the
Balkans (Kroll 1983), South Tyrol (Nothdurfter 1989)
and Sopron (Jerem — Facsar 1985).

Other vine stones were found in Early Iron Age
Kalenderberg by Modling and Nufdorf close to Wien
(Jerem — Facsar 1985). Import options of wine from the
Mediterranean and its growing potential in Central Eu-
ropa is discussed (e.g. Rebay 2003), but definite con-
clusions don t have been reached.

The depot of poppy seeds in the context of the grave
in Zahradka could be interpreted in many ways. Poppy
seeds as burial gifts, associated with funeral rites can
be expected. Ancient plant macroremains in Central
Europa are usually preserved by carbonization, though
poppy seeds aren’t found frequently and they are often
destroyed by fire (Koc¢dar — Dreslerovd 2010). All seeds
could come from only one poppy head.

For comparison, poppy seeds comes from the lower
layers of the water cistern at the acropolis of Vladar hill-
fort. This context contained also a number of other bo-
tanical macro-remains, including a charred chaffs, ce-
real grains, weed seeds and mistletoe. Connection with
ritual activities is considered as an interpretation (Po-
korny et al. 2005, 59, Fig. 15: a; Boenke — Pokorny —
Kysely 2006, 73, Abb. 5; Chytracek et al. 2012a, 329;
2012b, 58). Seedboxes of Papaver somniferum were
found in the cave Murcielagos (Southern Spain — Early
Bronze Age) as a burial gift (Gerritsen 2000), many
poppy seeds were also detected in the hoard of bronze
artefacts from Final Bronze Age at Bullenheimer berg
(Hagl 2009, 125-140). Poppy seeds may be related to
transition rituals thanks to psychoactive properties of
contained alkaloids. Literary sources show that Papaver
somniferum (and opium) were already being used med-
icinally. Physicians Hippocrates (5%/4" century BC)
and Galen (2" century BC) describe the preparation of
a solution of poppy plants in water or wine. Poppy
(opium) was used for medical (pain-kKiller and sedative)
and religious purposes, and probably was confined
to the elite of society (Gerritsen 2000). Poppy seeds
were sprinkled on the graves as a precaution against
revenants according to ethnographic sources in eastern
Slovakia until the mid-20™ century (Lutovsky 1996). In
this context it is interesting to mention that the hollow
rings were attributed to have a protective function.

The accidentally discovered hollow rings offer a valu-
able insight into Early Iron Age South Bohemia. The
used material, together with their shape, facilitated ad-
vantageous conditions for conservation of various or-
ganic materials. An ongoing interdisciplinary research
of the burial mound allowed a reconstruction of the en-
vironmental conditions of the area, the funeral rituals
and the rich trade and social relationships of the buried
person and his society.

7. Conclusion

The case of bronze hollow rings from Zahradka has re-
vealed the unsuspected inquiry and information possi-
bilities of accidental archaeological finds, if they are
properly excavated including soil samples. Excavation
of a small fragment of a lower part of a buried human
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body from an Early Iron Age site in Zahradka required
a demanding and complex scientific approach in order
to reconstruct the nature and supply the background
of an ancient burial rite and the following decay
processes. Our detailed research synthesized the meth-
ods of bioarchaeology, especially archeozoology, anthro-
pology, textile analyses, analyses of rodent excrements,
entomology, proteins detection, archaeobotany (pollen,
plant marcoremains, wood and charcoals analyses), as
well as diatom and parasitology detection. We focused
on the organic material originating from the preserved
infill of hollow rings, which were made of thin bronze
sheet, and included an engraved decoration of possible
symbolic purpose. Organic material was conserved by
corrosion products, which allowed us to obtain frag-
ments of the grave gifts and grave pad.

As a residuum of potentially food provisions, the
seeds of fruit (eg. raspberry, blackberry, strawberry,
elderberry, vine, and opium poppy) were identified.
A stone of vine represents rare evidence of an import
from the regions south of the river Danube. Trading
contacts between the Mediterranean area and South
Bohemia during the Early Iron Age have been confirmed
by typical artefacts (e.g. Hradi$té u Pisku: bronze wine
pitcher and silver strainer used for the drinking of
wine, Michalek 1977, 634-643; Strakonice: glass vessel,
Michdlelk — Venclova 1992, 19). We assume that the
wine stone is a proof of transmission of Mediterranean
dining culture to Central Europe.

Presence of milk, cereals, eggs and hazelnuts was
identified based on protein detection. The identified
gluten, nuts, eggs, together with milk, suggest pastry or
porridge. Both types of food could be combined with the
identified fruits and poppies.

Textile fragments were also examined in an effort to
study their technological feature, and according to the
results, the presence of clothes on the deceased, or bur-
ial textiles are assumed. The three types of textiles
(A, B, C) were found. Fragments B and C could have
originally come from one piece of textile (plain weave
with tablet weaving hem); it was visible on the surface
of the hollow ring 1. This is the oldest finding of a textile
created by tablet weaving the area of Czech Republic.

Grave pad was indicated by different fragments of
plants (needles, leaves, stems). Fragments of wood can
represent grave gifts of furniture. Fragments of char-
coals can indicate the environment of the place where
the deceased was deposited before the funeral process,
environment of the burial ground or earlier cremation
graves at the area of Zahradka.

The period of funeral process was reconstructed
within a span of May or June, according to the sea-
sonal occurrence of determined pollen and puparium
stadium of Diptera. Estimates made from the abun-
dance and composition of the necrophagous entomo-
fauna species suggest that the body had been air-
exposed most probably (available to necrophagous
flies) six to fourteen days before burial, but not more.
Then he/she was buried six to fourteen days after the
death. The ongoing post-deposition processes were re-
constructed thanks to the behavior of insects, which
remains were preserved.
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Natural environment of burial ground background
could be reconstructed based on identified pollen
grains, charcoal/wood and plant macroremains. An-
thracological analyses reconstructed the presence of
acid oak and beech forest with high amounts of fir and
Scots pine. The revealed pollen spectrum suggests an
open cultural landscape with vast grazing areas and
agricultural land use. The presence of ruderal species
such as Rumex acetosa-type and Chenopodiaceae could
reflect the presence of local ruderal vegetation.

It can be concluded: man/woman died probably in
May or June at the time of Early Iron Age, he/she was
deposited in the air for one or two weeks and then
he/she was burried into the tumulus. The person was
buried in the supine position oriented in the direction
east — west, with his feet directed to the west. The grave
was provided with vegetation pad and the deceased had
clothes or funeral textiles created from wave. Burial
gifts consisted of fruit, seeds, and food made from cere-
als and milk. Decomposition proceses was accelerated
by insects and mouses /apodemuses. Organic material
was conserved by corrosion products from large bronze
hollow rings which the deceased wore in his/her shins.

English by authors, proofreading by Peter H. Rej
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Souhrn
1. Uvod

Na tizemi vychodné od Ceského Krumlova (jizni Cechy) neni dosud
dokumentovano stabilni pravéké osidleni, nicméné v nékolika po-
slednich letech zde bylo zaznamenano nékolik lokalit z doby bron-
zové a Zelezné (Chuvojkka 2007, 29-55; Michdlek 2007, 57-58), mezi
nimi i mohylové pohfebisté v Zahradce u Chabicovic (obr. 1).

Zahradka je typickym pohrebiStém jihoceské doby halStatské
az casné laténské, ve které je dominantni kostrovy pohtebni ritus
pod mohylou, kdeZto ploché zZarové pohrby bez mohyly jsou dolo-
Zeny méné casto. Pro starsi dobu Zeleznou je zde rovnéz typické
druhotné vyuZiti mohyl z doby bronzové, coz je doloZeno i v Za-
hradce. Vétsina archeologickych vyzkumti mohylovych hrobti doby
Zelezné v Cechach probéhla jiz v 19. stoleti (Michdlek 2007, 58),
pricemz z novéjsich vyzkumu pak vétSina dosud nebyla zpracovana
a publikovana (Chytracek et al. 2015).

Tento ¢lanek je pokusem o moderni environmentéalné-archeolo-
gické zhodnoceni vysledkti z drobné sondy v jedné halStatské mo-
hyle u Zahradky z roku 2011. Tématem prace je zhodnoceni vy-
sledktl analyzy rostlinnych makrozbytkti, dfeva a uhlika, pylu,
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lidskych a zvifecich kosti, hmyzu, textilu, exkrementt hlodavct,
zbytkll proteinu atd. Tento organicky material byl ziskén z vyplné
tzv. turbanti (dutého kruhového halStatského Sperku) z mohyly 1a;
dochoval se predevsim v nezuhelnatélém stavu diky konzervaci ko-
roznimi produkty (cf. PesSka — Kralikk — Seluckd 2006).

2. Terénni vyzkum

Dosud neznama lokalita u obce Zahradka (k.u. Chabicovice) byla
objevena na jare 2011, kdy zde doslo k nalezu niZe uvedenych dvou
bronzovych turbant. Pfi nasledném odborném priizkumu zde bylo
dokumentovano a geodeticky zaméreno patndact, v minulosti bez
dokumentace narusSenych, mohyl, lokalizovanych na svahu navrsi
Bougéi, v nadmoiské vySce 615-630 m. n. m. (obr. 1: A). Dosud ne-
publikované artefakty odkazuji na pohfebni aktivity, které na po-
hrebisti probihaly ve starsi dobé bronzové (mohyla ¢. 2) a v dobé
Zzelezné (Ha C/D1, Ha D2-3) a laténské (LT A) — mohyly 1, 2, 9.

V rozvlecené mohyle €. 1 (obr: 1: C) byly v dubnu 2011 nalezeny
dva bronzové turbany, které byly nasledné v sondé o rozmérech 90
x 90 cm preparovany a dokumentovany (obr. 2). Turbany byly ulo-
Zeny pod kumulaci kamenu v hloubce 75 cm od sou¢asného povr-
chu.

Tésné nad turbany byl nalezen soubor kosti. Samotné turbany
a jejich vypln byly vyzvednuty v blocich, vyplné€ a povrchy byly na-
sledné podvzorkovany pro tucely jednotlivych analyz (pylova ana-
lyza, parazitologie, rozsivkova analyza, detekce proteinti) a vétSina
vyplné flota¢né proplavena na sité o velikosti oka 0,2 mm (obr. 6).
Flotaéni slozka i reziduum byla analyzovéana a roztfidéna do skupin
(fragmenty kosti, textilu, hmyzu, rostlinné makrozbytky, dfevo
a uhliky, exkrementy hlodaveti, kovové kulicky atd.). Mezi turbany
na povrchu plecht1 byly nalezeny fragmenty textilu.

Z plasté mohyly a z prostoru severné od mohyly 1 byly odebrany
kontrolni vzorky pro analyzu pylu. PH ze vzorku geologického pod-
lozi mylo naméfreno 4,06, z plasté mohyly 3,55, z vyplné turbanu
1-5,04 a turbanu 2 - 5,17.

Bronzové plechy turbanu a fragmenty textilu jsou nyni uloZeny
ve sbirce Regiondlniho muzea v Ceském Krumlové (prir. ¢. 14/
12-1, 14/12-2, 14/12-4). Organicky materidl je uloZen na Jihoce-
ské univerzité v Ceskych Budéjovicich (tab. 2).

3. Turbany

Turbany 1 a 2 (dale T1 a T2; obr. 2) byly po odebrani vSech orga-
nickych materialt konzervovany a restaurovany. Oba byly vyro-
beny z tenkého bronzového plechu. V nejuZsich mistech je plech
tenky jen 0,5 mm, na vnitifni strané jsou patrné stopy po vyklepa-
véani. Na vnéjsi strané byly oba opatfeny analogickou rytou vyzdo-
bou. Metodou RFA byl material plechu urcen jako cinovy bronz.

Oba turbany se zachovaly ve zna¢né fragmentarnim stavu,
presto se diky naslednému restaurovani podafilo ur¢it jejich roz-
méry: T1 ma vnéjsi priimeér cca 215 mm, vnitini primér 105 mm,
prumér na konci téla 90 x 55 mm; dochovalo se 60 zlomku. T2 ma
vnéjsi pramér cca 210 mm, vnitfni pramér 105 mm, prameér na
konci téla 90 x 50 mm; dochovalo se 102 zlomku.

3.1. Materidlovy prizkum turban(i z lokality Zahradka

Za ucelem analyz byly z obou turbanti odebrany kovové fragmenty
o velikosti 2 x 2 x 1 mm. VybrousSené a vylesténé vzorky byly lep-
tany 5% roztokem FeCl, a struktura kovového materidlu byla na-
sledné dokumentovana optickym metalografickym mikroskopem
Olympus PME3 a elektronovym skenovacim mikroskopem Tescan
Vega 3 LMU. Chemické sloZeni slitiny a doprovodnych prvku bylo
urceno elektronovym skenovacim mikroskopem Tescan Vega 3
LMU s EDS analyzatorem Oxford Instruments INCA 350. Méfeni
bylo provadéno pri urychlovacim napéti 20 kV s detekci zpétné od-
razenych elektronti.

Oba turbany byly zhotoveny ze slitiny cinového bronzu s obsa-
hem 9-10 hmotnostnich procent cinu. Slitina cinového bronzu
obsahuje i malé mnoZstvi doprovodnych prvkt Pb, Ni, Fe, S a Ag
(tab. 1). Olovo je pritomné ve formé samostatnych ¢astic v kovové
matrici a nikl se stfibrem jsou obsaZeny zejména v nerovnovaznych
intermetalickych fazich. Pb, Ni a Ag pravdépodobné pochazeji z po-
uzitych médénych rud. Metalografickd struktura obou vzorku od-
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povida slitiné tvafeného cinového bronzu se zavéretnym rekrysta-
lizaénim zihanim. (obr. 4: A). Ve struktufe je mozné pozorovat zrna
tuhého roztoku Cu-Sn s charakteristickym dvojéaténim, dale ku-
lovité ttvary olova a deformované nekovové vmeéstky, které jsou ori-
entovany ve sméru tvareni materialu (obr. 4: A, 4: B). Nekovové
vmeéstky byly identifikovany jako sulfidické viméstky s obsahem Ze-
leza. Pritomnost Zeleza v hmoté sulfidickych vmeéstkt pravdépo-
dobné souvisi s pridavkem oxidli Zeleza do taveniny médi a tvorbou
fayalitickych strusek (Ottaway 1994; Tylecote 1990). Ve struktuie
obou vzorkt se misty objevuji nerovnovazné intermetalické faze
Cu,,Sn,, pfipadné Cu,,Sn,, (obr. 4: C). Pfitomnost nerovnovaznych
intermetélick}?ch fazi ve strukture cinovych bronzt souvisi se spe-
cifickou vyrobni technologii a tepelnym zpracovanim turbanti. Ko-
rozni poskozeni probiha v tomto pfipadé po hranicich zrn mate-
ridlu a vede k rozpraskani turbanu a jejich rozpadu na mnoZstvi
fragmentt (Selwyn 2004; Msallamovd — Kmosek 2014).

Turbany byly vyrobeny kombinaci technologii tepani a mecha-
nické tvareni s koneénym rekrystaliza¢nim Zihanim (Scott 1991;
Wang — Ottaway 2004). Zadné ptivodni lité opravy vytvofené pri
vyrobnim procesu a pripadné béhem pouzivani turbant nebyly
v tomto pripadé identifikovany (Msallamovd — Kmosek 2014; Msal-
lamovda — KmosSelk — Michalcova 2014).

3.2. Turbany ve stfedoevropském kontextu

Turbany jsou ve stredni Evropé typickym Sperkem (Nagler-Zanier
2005, 154-158; Saldovd 1957, 678-698) doby halStatské a ¢asné
doby laténské (800-400/380 BC). Lze u nich rozliSit mnoho variant
vyzdoby. Vétsi turbany jsou charakteristické pro jizni (49 lokalit:
Dubsky 1949, 246; Filip 1956, 274, Tab. VII: 4, 6; Michdlek et al.
2014, 152-164, obr. 13; Michdlek in preparation, Map 1.18) a za-
padni Cechy (9 nebo 10 lokalit: Pi¢ 1900, 51-52, Tab. XXIII, XXX;
Saldova 1957, obr. 289; Chytradek 2007, 245-256), kde jsou dato-
vany do stupntt Ha C-D1 (800-540/530 BC) az (vétSinou) Ha D2/3
- LT A (540/530-400/380 BC). Vzacnéji se tyto nalezy vyskytuji
v bylanské kulture ve stfednich Cechach (Litomérice, Praha-Stie-
Sovice: Saldovd 1957, 695). Turbantim z jihozdpadnich Cech jsou
potom velmi blizké ty z prostfedi hordkovské kultury (Ha D2) na
jizni Moravé (Parzinger — Nekvasil — Barth 1995, 29-30, 263, Abb.
11, Taf. 6). Tvarové i vyzdobné pfibuzné kruhové Sperky se dale jen
ojedinéle vyskytuji i v severovychodnim Bavorsku, jiZznim Hessen-
sku, Durynsku (Simon 1972, 15, 100-103, Taf. 1, 29, 63) a v Hor-
nim Rakousku (pohfebisté Hallstatt: Kromer 1959, Taf. 48: 7).

Funkci téchto velkych kruhti neni snadné urcit, nebot masivni
tvar a velikost témér vylucuji jejich praktické pouZiti a denni no-
Seni. Mensi plechové kruhy byly nalezeny u ramennich ¢i loketnich
kosti, byly tedy zfejmé noSeny na pazich (napi. Praha-StieSovice —
Saldova 1957), dalsi nizsi tvary jsou interpretovany jako nakréniky
(Lucice — Filip 1956, 274, Tab. VII: 4; Chytracek 2007, 245-256,
obr. 2-3). V jinych pohibech byly kruhy s rtizné velkym primeérem
umistény v blizkosti lebky (Rovna: Wocel 1868, 41, obr. 28), nelze
tedy vyloucit ani ozdobu a noSeni na hlavé. V hrobé 19 v Grof3eib-
stadt II byly turbany nalezeny na hrudi, v hrobé interpretovaném
jako Zensky (Torbriigge 1991, 247, obr. 12).

Kruhy se také napadné, a to v raznych poctech, vyskytuji v bo-
hats8ich hrobech a v tzv. kniZecich pohtbech, coZ nasvédcuje tomu,
Ze byly noSeny pouze prislusniky vyssi spolecenské vrstvy. Podle
dosavadnich nalezti jsou doloZeny jak v Zenskych, tak i muZskych
hrobech. V dobé halStatské se turbany staly dulezZitou soucasti
kroje a predstavovaly socidlni, rodové a patrné i etnické rozdily.
Mély ziejmé i velkou hodnotu a byly noSeny a uzivany po dlouhou
dobu, jak dosvédéuji ¢etné reparace prasklych a rozlomenych ¢asti.

4. Bioarcheologické metody

4.1. Archaeozoologie

Soubor zvifecich kosti byl ziskan z vrstvy bezprostfedné nad obéma
turbany a urc¢en byl na zdkladé komparace se srovnavaci sbirkou
Archeologického tistavu AVCR v Praze. Stupeii prepaleni deseti na-
lezenych kosti byl ur¢en podle Shipman (1988).

4.2. Antropologie

Mezi zvifecimi kostmi ve vrstvé nad turbany bylo nalezeno nékolik
zlomkt kosti lidskych, stupen jejich prepaleni byl uréen podle

PAMATKY ARCHEOLOGICKE CVI, 2015

123



Sélkova et al., Bioarchaeological reconstruction of the funeral rite — case study based on organic material ...

Schmidt — Symes /Eds./ (2008). Fragmenty lidskych kosti z vyplné
samotnych turbanti byly zabarveny do zelena, a to diky koroznim
produkttim z bronzovych plechti (cf. Dobe$ — Kostka — Likovsky
2011, 144, 158). Celkem 33 zlomkt1 kosti bylo uréeno na zakladé
komparace se srovnavaci sbirkou Katedry antropologie a lidské ge-
netiky Prirodovédecké fakulty Univerzity Karlovy v Praze a Stlou-
kala et al. (Stloukal et al. 1999).

4.3. Analyza textilu

Analyza dochovanych textilnich fragmentt byla provedena v re-
stauratorské laboratori Archeologického uistavu AV CR v Praze.
Priizkum a dokumentace byly provedeny stereomikroskopem. REM
snimkovani textilnich vlaken bylo zhotoveno na pristroji VEGA TS
5130 na Katedfe materidlového inZenyrstvi Textilni fakulty Tech-
nické univerzity v Liberci. Textilie A byla uchovana mezi obéma
turbany, pokryvala povrch turbanu 1. Dalsi fragmenty textilu
(B a C) byly zachyceny pfimo na povrchu turbanu 1. Mnoho drob-
nych fragmentt textilie bylo vyplaveno z flota¢nich vzorku a vy-
brano z rezidualni ¢asti flota¢nich vzork. Vétsich fragmentti bylo
identifikovano Sest. Jeden z drobnych vzorkt byl radiokarbonové
datovan metodou AMS.

4.4. Analyza exkrement(

Soubor 99 malych hlodavé¢ich exkrementti byl nalezen ve vzorku 3
z turbanu 1. Identifikovany byly na zakladé velikosti a tvaru. Jeden
exemplar byl radiokarbonové datovan metodou AMS.

4.5. Entomologie

Hmyz a jeho fragmenty byl nalezen ve vSech flota¢nich vzorcich
(tab. 5) a urcen byl podle zakladnich klict (Hirka 1996; Zahradnik
2013) a pomoci komparace se srovnavaci sbirkou Narodniho
muzea v Praze. Determinace dvoukfidlych (Diptera) byla provedena
na zaklad€ morfometrickych charakteristik puparii (Sukontason et
al. 2007), u ¢eledi Calliphoridae na zédkladé typického tvaru a veli-
kosti posteriornich (analnich) priduchtt (Draber-Moriko 2004;
Smith 1973; 1986; Greenberg — Kunich 2002) a specifickych povr-
chovych struktur (Suldkova — nepublikovana data); u ¢eledi Mus-
cidae zejména dle charakteristického tvaru a velikosti anteriornich
a posteriornich stigmat (Skidmore 1985). Celkem bylo ur¢eno 1020
zbytki hmyzu.

4.6. Proteiny

Pritomnost proteint byla zkoumana dvéma metodami: za pouZiti
detekce protilatek a hmotnostnim spektrometrem. Vzorky sedi-
mentu byly odebrany ve sterilnich podminkach.

Detekce protilatek byla provedena pomoci komerénich kit ur-
¢enych k zachyceni proteint v jidle (Enzyme-Linked ImmunoSor-
bent Assay — ELISA, tab. 3). VSechny pouZité testy jsou uréeny pro
detekci vareného jidla a postup byl provadén piesné podle navodu
vyrobce.

Pro ucely proteomické analyzy pomoci hmotnostni spektrome-
trie byly z pevného vzorku (material zevnitr T2) izolovany proteiny
pomoci 50 pL 1% kyseliny mravenci (Fluka), po dobu 18 hodin pri
teploté 4 °C. Tekutina byla poté odsana, neutralizovana 100 mM
roztokem hydrogenuhli¢itanu sodného. Nasledné byl pridan Tryp-
sin (Proteomic grade Trypsin, Sigma Aldrich) ve finalni koncentraci
10 ng/pL a smés byla inkubovana 12 hodin pii 37 °C.

Peptidy byly ze smési izolovany pomoci $picek ZipTip C18
(Merck Millipore) na zakladé postupu doporuc¢eného vyrobcem
a v roztoku 20 pL 0,1% kyseliny mravenc¢i pfipraveny pro analyzu
na kapalinovém chromatografu NanoAcquity UPLC (Waters) a na-
sledné na hmotnostnim spektrometru Q-ToF Premier (Waters).

Analyza zacala odsatim 1 pL vzorku a rozdélenim peptida na
chromatografické koloné NanoAcquity (1.7 pm BEH C18, 75 pm x
150 mm, reverzni faze, 35 °C) pomoci linearniho gradientu aceto-
nitrilu ve vodé€. Poc¢atec¢ni podminky byly 3 % acetonitrilu s 0,1 %
kyseliny mravenci k 97 % vody s 0,1 % kyseliny mravenci. Po dobu
35 minut se zvySoval podil acetonitrilu az na kone¢nych 40 % za
stalého prutoku 400 nL/min. vystup z kolony vedl pfimo do ESI
zdroje hmotnostniho spektrometru.

Na odhaleni pripadnych kontaminantt bylo provedeno nékolik
prazdnych ,blank* analyz, nez se zac¢alo s analyzou vzorku. Sbér
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surovych dat probihal na datech nezavislou metodou MS”¢ Iden-
tity. Spektra pro prekurzory (peptidy) a pro fragmenty peptidu byly
sbirany strfidave, délka skenu 1sekunda, po celou dobu chromato-
grafie.

Vzorek byl podroben taky na datech zavislé analyze ,MS sur-
vey"“, pri které jsou peptidy detekovany na zakladé jejich izotopic-
kého vzoru a vicenasobného naboje a selektovany pro MS/MS se-
kvenaci. Surova data byla zpracovana pomoci sotwaru PLGS 2,3
(Waters) a ziskana spektra byla porovnavéana s proteinovymi data-
bazemi Uniprot a NCBI. Do podminek byly zahrnuty variabilni po-
sttransla¢ni modifikace N-terminalni acetylace, Deamidace N a Q,
Karbamidometylace C a oxidace M. Pro tispésnou identifikaci byla
nutna identifikace 3 po sobé nasledujicich b- nebo y-fragmentti
peptidu.

4.7. Rostlinné makrozbytky, dievo a uhliky

Zuhelnatélé i nezuhelnaté€lé (konzervované koroznimi produkty)
rostlinné makrozbytky byly separovany pod stereomikroskopem
a urceny podle determinacnich kli¢t1 (Berggren 1981; Anderberg
1994; Cappers — Belklcer — Jans 2006) a srovnavaci sbirky Labo-
ratore archeobotaniky a paleoekologie Prirodovédecké fakulty Ji-
hoceské university v Ceskych Budgjovicich. Taxony byly rozdéleny
do ekologickych skupin (Hejny — Slavik /Eds./ 1988-1992; Slavik
— Stépankovd /Eds./ 2004; Stépankovd /Ed./ 2010), uréeno bylo
527 rostlinnych makrozbytku.

Analyza dreva a uhlikt1 probéhla u zlomku vétSich neZ 2 mm.
Determinace byla provedena na zakladé komparace se srovnavaci
sbirkou a literaturou (Schweingruber 1990; Heiss 2000), ziskano
bylo celkem 394 zlomku dfev a uhliku.

4.8. Pyl

Vzorky sedimentu (1 g) byly odebrané z vyplni i povrchu obou tur-
bann (T1 -1, 2, 3; T2 - 1, 2, 3). Kontrolni vzorky (1 g) byly odebrany
z plasté mohyly a vrstvy pod lesni ptidou asi 5 m severné od mohyly
(C - 1,2,3). Vzorky byly chemicky zpracovany (Faegri — Iversen
1989), pylova zrna pozorovana pod svételnym mikroskopem a de-
terminovana pomoci literatury (Punt /Ed./ 1976; Punt — Clarke
/Eds./ 1980-1984; Punt — Blackmore — Clarke /Eds./ 1988; Punt
— Blackmore /Eds./ 1991; Punt — Blackmore — Hoen /Eds./ 1995;
Punt et al. /Eds./ 2003-2009; Beug 2004). Urceno bylo 4218 pylo-
vych zrn. Korespondenéni analyza podle Ter Braak — Smilauer
(1998) srovnala sloZeni vzorkt z vyplné€ a povrchu turbant (T1-1,
T1-2, T1-3, T2-1, T2-2, T2-3), kontrolni vzorky z plasté mohyly
a vrstvy v ramci mohylniku (C - 1, 2, 3) se zpracovanymi piirodnimi
pylovymi profily ve vzdalenosti 36-54 km od Zahradky (podle
PALICZ: Jankovska 2006, 371-385; 1987, 199-216; Rybnickovd —
Rybnicelk 1985, 419-437; Svobodovd — Reille — Goeury 2001, 185
199; Svobodovda — Soukupovd — Reille 2002, 123-135). Z profilt
byly k analyze vybrany vzorky z intervalu cca 500-700 let BC a re-
centni vrstvy.

4.9. Parasitologie

Z vypln€ kazdého turbanu byl odebran a analyzovan jeden vzorek.
Vzorky byly chemicky zpracovany (Callen — Cameron 1960) a ana-
lyzovany dvéma technikami: 1, sedimentace — AMS III; 2, flotace —
Sheathertiv cukerny roztok (500 g sachardézy, 6,5 g fenolu, 320 ml
destilované vody). Poté byly vzorky pozorovany ve svételném mi-
kroskopu na zvétSeni 200x a 400x.

4.10. Rozsivkova analyza

Z kazdého turbanu byl na pritomnost rozsivek testovan jeden vzo-
rek. Organickd hmota ze vzorku sedimentii byla rozstépena v pe-
roxidu vodiku podle standardnich postupti (Battarbee 1986). Trvalé
preparaty byly pfipraveny s pouZitim Pleurax (Fott 1954). Vzorky
byly pozorovany v mikroskopu pfi zvétSeni 1000x.

4.11. Radiokarbonové datovani

Metodou AMS bylo datovano pét vzorkti organického materialu
(Center for Applied Isotope Studies, University of Georgia - UGAMS
13076-13080). Trti vzorky byly odebrany ve vyplni turbanu 1 (ko-
roznimi produkty konzervované vykaly z hlodavce, stonek a frag-
ment textilu), dva vzorky ve vyplni turbanu 2 (nezuhelnat€la jehlice
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borovice, zuhelnatéla obilka). Data byla kalibrovana pomoci OxCal
v4.2.4 (Bronk Ramsey 2013) a IntCall3 (Reimer et al. 2013).

5. Vysledky
5.1. Archaeozoologie

Soubor kosti odebranych béhem exkavace z vrstvy nad turbany ob-
sahoval kosti savctt (N=10). V8echny kosti byly prepaleny na tep-
lotu presahujici 900 °C (Shipman 1988). Tti fragmenty byly urceny
jako dorzalni ¢asti Zeber ovce/kozy (Ovis/Capra). Fragmenty dis-
talni diafyzy levého femuru pochazeji ze stejného taxonu, podle re-
ferenéni sbirky z mladého jedince. V souboru byly rovnéz naleze-
ny dva fragmenty lebky stfedné velkych savcti, anatomii zbylych
zlomku kosti stfedné velkych savct nebylo moZné urcit.

5.2. Antropologie

Vyplil hrobu (vrstva se zvifecimi kostmi) obsahovala rovnéz frag-
menty lidskych kosti. Bylo moZné urcit dva zlomky lidskych Zeber
(costae), které byly pravdépodobné vystaveny teploté kolem 400-
500 °C (Schmidt — Symes /Eds./ 2008).

Ve vyplni obou turbanti bylo nalezeno 31 fragmentu lidskych
dlouhych kosti vétsich neZ 1 cm. VSechny zlomky byly zelené zbar-
veny diky kontaktu s kovem. Uvnitf turbanu 1 byl nalezeny frag-
ment stfedni ¢asti pravé tibie, fragment fibuly a osm zlomkt bliZze
neurcitelnych dlouhych kosti (White — Black — Follcens 2012). Vni-
tfek turbanu 2 obsahoval dva fragmenty fibuly, jeden fragment
tibie a 19 bliZze neurcitelnych zlomku dlouhych kosti. Na zakladé
ziskanych kosti neni mozné bliZze urcit vék, pohlavi a fyzické para-
metry pohfbené osoby. Srovnanim zlomku stfedni ¢asti pravé tibie
se sbirkou lze usuzovat, Ze kosti patri jedinci ve véku juvenis — se-
nilis (Stloukal et al. 1999).

5.3. Analyza zlomka textilu

Béhem preparace povrchu bronzovych plechti turbanti bylo nale-
zeno nékolik textilii (A, B, C), dalsi zlomky textilu byly separovany
z proplavenych vzorku vyplné turbant (obr. 5: A-E; tab. 4).

Tkanina A

Nejvétsi fragmenty textilni struktury o velikosti 66 x 85 a 41 x
60 mm se zachovaly v hlinéné krusté prilepené k vné&jsimu povrchu
turbanu 1. Béhem konzervatorského zasahu byla ¢ast textilni
struktury Setrné€ odhalena (obr. 5: A). Povrch textilni struktury byl
znacné naruseny, na vétsim fragmentu zustala textilni struktura
prakticky necitelnd, patrné byly jen stopy po jednotlivych nitich.
Na mensim fragmentu byla textilni struktura lépe zachovana,
patrné jsou dvojité skané nité ze zakrutem 2z/S a silou 0,3-
0,4 mm, které tvori jednu ze soustav puvodni tkaniny (obr. 5: B).
Druhé soustava je zachovana pouze stopové, nejsou rozeznatelné
jednotlivé nité ani vazné body. Ve vzorcich textilniho materialu zi-
skaného béhem proplavovani vyplné byly identifikovany poztistatky
skanych niti se shodnym zakrutem 2z/S, které l1ze tedy priradit
k pozustatktim tkaniny A.

Tkanina B

Velmi drobny fragment tkaniny ztistal zachovan primo na povrchu
bronzového turbanu. Na ploSe 11 x 5 mm je patrna struktura plat-
nové vazby, s nitémi o sile 0,4-0,5 mm a zakrutu Z (obr. 5: E a F).

Tkanina C

Ve vzorcich textilniho materialu ziskaného béhem plaveni vyplni
byly identifikovany 3 fragmenty textilni struktury, ktera odpovida
technice tkani na destickach (obr: 5: D). Na fragmentech o velikosti
13x9, 15x 8 a 13 x 7 mm jsou jasné patrné svazky 4 niti stocené
dohromady, coZ je charakteristické pro tkaniny zhotovené touto
technikou. Jednotlivé osnovni nité jsou skané, maji silu 0,3-
0,4 mm a zakrut 2z/S, dohromady jsou pak stoceny do zakrutu
Z 1S, coz ilustruje, Ze jednotlivé desticky byly otaceny v raznych
smeérech. Fragmenty jsou tak malych rozmérti, Ze nelze rekonstru-
ovat ptivodni rozmeér textilie, pocet pouZzitych desticek, ani dekor
ve strukture tkaniny. Na vSech dochovanych fragmentech jsou na
boku patrné ¢asti utkovych niti o sile 0,5 mm a zadkrutu S, pevny
boc¢ni okraj vytvareny titkovymi nitémi dochovany neni.
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V tésné blizkosti drobného fragmentu tkaniny B v platnové
vazbé dochovaného na povrchu turbanu je patrna jesté jina struk-
tura o velikosti 22 x 4 mm, jejiZ povrch je zna¢né degradovany,
ktera vSak vykazuje odliSné znaky (obr. 5: F). Jeji stav dochovani
neumoznuje provedeni bliz§i analyzy, avSak vzhledové se bliZi ke
struktufe tkaniny zhotovené technikou tkani na destickéach.

Identifikace typu textilnich vldken elektronovym mikroskopem
byla velmi problematicka, protoZe ptivodni bunééna struktura vldken
byla zna¢né poskozena. VSechny zkoumané vzorky byly identifiko-
vany jako silné degradovana vlakna ov¢i viny, bez opticky zretelnych
epidermatickych Supin, s kiehkymi lomy vlaken, s typickym kru-
hovym prafezem vlakna a rozdilnymi prameéry jednotlivych vlaken
(obr: 5: C). Ve strukture nékterych vldken byla pozorovana dutina die-
nového kanalku charakteristickd pro pesiky a prechodové vlasy, za-
znamendana byla i vlakna bez dutiny typicka pro podsadu.

5.4. Analyza exkrementt

Vzorek obsahoval trus hlodavcu z ¢eledi mySoviti, podceledi mysi.
V tivahu, s ohledem na velikost a tvar trusu, pripadaji my$ domaci
a mysSice (napf. mysice lesni a kfovinnd). Jeden z exkrementu byl
radiokarbonové datovan (viz Radiokarbonové datovani).

5.5. Entomologie

Seznam nalezenych ¢lenovet a vysledky entomologické analyzy
shrnuje tabulka 4.

Coleoptera
Ptinidae: Hadrobregmus pertinax (obr. 6: A, B)

Cervotocoviti jsou celosvétové rozsifena celed brouku zahrnujici
vice nez 3000 popsanych druhti. Brouci i larvy vétSiny druhu Ziji
v chodbi¢kach vyvrtanych ve dieveé, stromovych houbach nebo §i-
Skach jehli¢natych stromti. Hadrobregmus pertinax je u nas Siroce
rozsifeny, vyviji se ve starém suchém drevé listnatych i jehli¢na-
tych stromu, ¢asto i ve drevé primyslové zpracovaném (krovy, na-
bytek, podlahova prkna). Ve vzorcich bylo nalezeno cca 90 frag-
menttl exemplait v obou turbanech.

Curculionidae: Phyllobius sp.

Rod Phyllobius zahrnuje v CR asi 20 navzajem si dost podobnych
druht, jejichZ télo je pokryté zelenymi nebo zlatozelenymi lesklymi
Supinkami. Larvy rodu Phyllobius se vyvijeji na kofenech kefti
a stromu, dospéli brouci se Zivi listy bylin, ket a listnatych stromi.
Ve vzorcich byl nalezen fragment jediného exemplare v turbanu 1.

Scarabaeidae: Onthophagus sp. (obr. 6: C)

Ve vzorcich byla nalezena jedina krovka v turbanu 1. Podle barvy
a velikosti patfila bud druhu Onthophagus ovatus nebo O. joannae.
Larvy obou druht1 se vyvijeji v trusu byloZravych savet (véetné ¢lo-
véka), u druhu O. ovatus se také uvadi vyvoj larev v hnijicich lat-
kach rostlinného ptivodu, napf. v kompostech.

Carabidae: Pterostichus sp.

Ve vzorcich byly nalezeny pouze zbytky Stitu a posledni zadec¢kovy
sternit. Uprostred sternitu je dobre vidét vycnélek typicky pro
samce nékterych nasich druhu, jako naptiklad Pterostichus nigrita.
Nicméné presnéji se fragment determinovat nepodatrilo. V CR Zije
skoro 40 druht tohoto rodu, jde o prevazné karnivorni brouky.

Diptera

Calliphoridae: Phormia regina, Calliphora vomitoria a skupina rodt
Calliphora-Lucilia

Phormia regina, Calliphora vomitoria a skupina rodt Calliphora-Lu-
cilia predstavuji stfedni az vétsi mouchy jasné zelené aZ tmavé
modré barvy s kovovym leskem. Saprofagni (nekrofagni) larvy se
vyviji pfedevSim v rozkladajicich Zivo¢isnych tkanich, ojedinéle
v prezralém ovoci, pfip. v exkrementech (Rognes 1991).

Muscidae: Hydrotaea sp.

Rod Hydrotaea zahrnuje ¢erné, lesklé mouchy mensi aZ stredni ve-
likosti. Casto se jedna o hemisynantropni druhy. Larvy se vyviji
v ruznych zahnivajicich a tlejicich organickych latkach, zejména
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v exkrementech, v kuchyriskych odpadech, v kompostu, pfip. na
uhynulych zviratech a lidskych mrtvolach. Larvy (II. az) III. instaru
jsou karnivorni, nékdy vyznamné kanibalistické, presto se mohou
vyvinout na ¢isté saprofagni dieté, kdy preferuji substrat v pokro-
Cilé fazi bakterialni fermentace (Skidmore 1985).

Fanniidae: Fannia sp.
Mouchy rodu Fannia jsou tmavé barvy a zpravidla mensi nebo
stfedni velikosti. Vyvojovy cyklus, ktery je relativné dlouhy, je znam
pouze u nékolika mélo druhti. Larvy, které jsou saprofagni, vyhle-
davaji polotekuty, prip. zna¢né vlhky rozkladajici se organicky ma-
teridl, ¢asto zvifeci i lidské exkrementy. Preferuji lesni a kfovinaté
biotopy, vzacné mohou byt v oteviené krajiné (Rozlosny — Gregor
— Pont 1997). Nékteré druhy jsou hemisynantropni (Smith 1986).
Celed Calliphoridae predstavuje nejvyznamnéjsi zastupce
hmyzu v kriminalistické (forenzni) praxi, resp. pfi stanoveni post
mortem intervalu (doby od smrti) u volné exponovanych lidskych
tél. Samicky vzhledem k vynikajicimu olfaktorickému smyslu jsou
schopné velice rychle najit optimalni objekt ke kladeni, tj. zvifeci
¢i lidskou mrtvolu. Rod Hydrotaea patii mezi forenzné vyznamné
zastupce radu Diptera. U volné exponovanych mrtvych tél zvirat
a lidi je mozné zaznamenat jejich vyskyt obvykle ve fazi épavkové
fermentace. Rod Fannia ma z uvedenych tfi skupin nejmensi vy-
znam v Kriminalistické praxi, zejména ve vztahu ke stanoveni post
mortem intervalu, nebot zastupci tohoto rodu prilétaji na mrtvoly
relativné pozdé, béhem fermentace proteinti (Greenberg — Kunich
2002; Smith 1986).

Hymenoptera
Formicoidea

V obou turbanech byly nalezeny hlavové kapsule nékolika mra-
vencu. BohuZel tak malé fragmenty nestaci pro presnéjsi deter-
minaci.

Chilopoda
Lithobiomorpha

V turbanu 2 byla nalezena predni ¢ast téla (hlava a 6 télnich
¢lankt) stonozky, velmi pravdépodobné z Celedi Lithobiidae. Tyto
stonoZky Ziji ve svrchni ¢asti ptidy nebo pod kurou parezti, davaji
prednost vlhéimu prostredi. Larvy i dospélé stonoZky jsou dravé
a zivi se jinymi drobné&j$imi bezobratlymi Zivocichy.

5.6. Proteiny

Pritomnost proteinti byla studovana na zakladé detekce specific-
kych protilatek, vysledky shrnuje tabulkka 5. DoloZeno bylo obili
(gluten), mléko (casein, Cattle 3 LG, Goat IgG), vejce (ovomuciod)
a ofechy. Ve vzorku R2 byl hmotnostnim spektrometrem identifi-
kovan bovinni sérovy albumin (Bos taurus), ¢islo PO2769 (Uniprot
database).

5.7. Rostlinné makrozbytky, dfevo a uhliky

Zuhelnatélé i nezuhelnatélé rostlinné makrozbytky, dfevo a uhliky
byly separovany z flota¢né proplavenych vzork i jejich rezidui. Cel-
kem bylo provedeno 921 urceni (obr. 7). Ve flota¢ni ¢asti vzorkt pod
turbany bylo 80 % makroskopickych rostlinnych nalezti, uvnitf
turbanu 1 pak 82 % a uvnitf turbanu 2 85 %. 15-20 % nalezt tedy
ztistévalo v rezidualni ¢asti vzorku.

Rostlinné makrozbytky

Pocet rostlinnych makrozbytkti (napf. semena, plody, jehlice, listy,
stébla atd.; obr. 7; tab. 7) byl vysoky a jejich koncentrace ve flotac-
nich ¢astech vzorkd (pramérny pocet urceni v litru vyplné) byla
rovnéZ vysoka (pod turbany ve flota¢nich vzorcich 40 urceni/litr,
v reziduich 0,6 uréeni/litr; uvnitf turbanu 1 bylo 94 urc¢eni/litr ve
flota¢ni slozZce, v reziduu 15,5 uréeni/litr; uvnitf turbanu 2 pak
187,3 urceni/litr ve flota¢ni sloZce, 15,3 urceni/litr v reziduu).

Zuhelnatéld obilka a zlomek baze klasku pSenice dvouzrnky (Tri-
ticum dicoccum) pochézi z vyplné€ turbanu 2. Ve vyplni turbanu 2
byla rovnéz nalezena semena maku setého (Papaver somniferum,
111 nezuhelnatélych semen), jediného zastupce olejnych rostlin ve
zkoumaném souboru (obr: 8: B). Zbytky ovoce byly nalezeny jak pod
turbany, tak ve vyplni obou z nich, jednalo se o plody potencidlné
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sbiraného ovoce i o ovoce pravdépodobné importované. Nezuhel-
natélé zbytky jahod (Fragaria vesca) spolu se zuhelnatélymi i ne-
zuhelnatélymi bezy ¢ernymi (Sambucus nigra) byly dominantni ve
vyplni turbanti i pod nimi. Nezuhelnatély malinik (Rubus ideaus)
byl doloZen pod turbany a uvnitf turbanu 2. Krom zbytkt plodta
z potencialné sbiraného ovoce byl nalezen zlomek vétvicky brusnice
bortivky (Vaccinium myrtillus). VSechno evidované ovoce roste ty-
picky na stanovistich v lesich, lesnich lemech a pasekach. Vyjim-
kou je nalezena pecicka vinné révy (obr. 8: A).

Semena rostlin typickych pro suché prostredi (Acinos arvensis,
cf. Daucus carota, cf. Leucanthemum sp., Origanum vulgare), se vy-
skytovala ¢ast€ji v turbanu 1. Semena rostlin typickych pro vlhké
louky (cf. Ajuga reptans, cf. Alopecurus pratensis, Carex cf. hirta,
C. cf. pallescens, C. sp., Epilobium parviflora/hirsutum, Hydrocharis
morus-ranae, Juncus cf. acutiflorus, Luzula sp., Myosotis sp., Poten-
tilla cf. supina, Stellaria graminea) byla nalézana ¢astéji v turbanu 2.
Degradované zbytky Asteraceae, Lamiaceae, Poaceae, Viola sp., Tri-
folium/Medicago mohou patrit rostlinam, jejichZ stanovisté bylo
rovnéz na loukach.

Doklady rumiStnich rostlin jsou v souboru necetné (Lamium cf.
album, Urtica dioica, cf. Nepeta cataria, Stellaria media), naopak
doklady rostlin pochazejicich z lesniho prostredi se vyskytuji ¢asto.
ZlomKky jehlic se vyskytuji jak pod turbany, tak v jejich vyplni, vét-
Sinu se jedna o jehlice nezuhelnatélé, zuhelnatélé byly pouze tfi
zlomky jehlic jedle (Abies alba) z vyplné turbanu 2. Mezi nezuhel-
natélymi jehlicemi jsou dominantni fragmenty jehlic borovice
(Pinus sylvestris), méné c¢asto se vyskytuji jehlice smrku (Picea
abies), jehlice jedle (Abies alba) byly doloZeny pouze ve vyplni tur-
banu 2. Zlomky bliZze neurc¢itelnych nezuhelnatélych lista byly do-
loZeny pod turbany i v jejich vyplni, stejné tak zlomky pupent
a kvéta borovice.

V obou turbanech byly nalezeny zlomky vétvicek brusnice bo-
ruvky (Vaccinium myrtillus), v turbanu 2 navic list téhoz druhu,
spolu se zlomkem vétvicky viesu (Calluna vulgaris) a materka troj-
Zilna (Moehringia trinervia). Lesni prostiedi odraZi rovnéZ pritomnost
semen brizy bélokoré (Betula pendula) pochazejicich z obou turbanti.

Neurcitelné zlomky rostlinného materialu (listy trav a travam
podobné listy, mechu, stonkt a stébel) byly nalezeny pod turbany
i v jejich vyplni, rekonstruovat ptivodni stanovisté téchto rostlin
vSak neni mozZné.

Drevo a uhliky

Ve vzorcich pod turbany bylo nalezeno 23 uhlikt (77/litr) a 3 dieva,
ve vyplni turbanu 1118 uhliku (56/litr) a 13 zlomku dfeva, v tur-
banu 2198 uhliku (88/1itr) a 39 zlomku diev.

Antrakologickd analyza zaznamenala 11 druhu (obr. 9). Ve
vzorku pod turbany bylo zachyceno pouze 5 druhti (Abies alba,
Pinus sylvestris, Quercus sp., Betula sp. a Corylus avellana). 9
druhu bylo zachyceno ve vyplni turbant, vypli obou vykazuje po-
dobné znaky: dominantni postaveni ma jedle (Abies alba) a buk
(Fagus sylvatica). Vzorky z vyplné€ turbanu 1 obsahovaly mensi
mnozstvi uhlikti Corylus avellana, Betula sp. a Quercus sp. Vzacné
se vyskytovaly uhliky Ulmus sp., Pinus sylvestris, Sorbus sp.
a Picea abies. Vyplil turbanu 2 je charakteristicka velkym mnoz-
stvim zlomki dfeva Pinus sylvestris a malo koncentrovanymi na-
lezy Acer sp., Betula sp., Corylus avellana, Fraxinus excelsior, Picea
abies, Quercus sp. a Sorbus sp.

5.8. Pyl

Ve vSech vzorcich bylo doloZené dobie zachovalé pylové spektrum.
Vzorek T2-3 z vyplné z turbanu 2 byl méné koncentrovany (288 py-
lovych zrn na 3 preparaty) a vzorek C3 z vychodni ¢asti plasté mo-
hyly odhalil pomérné poSkozené pylové spektrum (211 pylovych
zrn na 3 preparaty). Ostatni vzorky byly koncentrovanéjsi (v pru-
meéru 513 pylovych zrn na jeden preparat). Pomérné velké mnozstvi
pylovych zrn bylo neurcitelné: 7,4 % v primeéru uvnitf turban,
3.4 % v praméru v kontrolnich vzorcich. Nicméné, vétSina z pylo-
vych zrn z vyplné turbanti je ve velmi dobrém stavu. Nezrala pylova
zrna slependa ve shlucich byla zaznamenana u Poaceae, Apiaceae
a Cerealia, a to ve vzorcich z vnitfni strany turbant. Pylové spek-
trum bylo bohaté (viz tab. 8), doloZeno bylo 92 pylovych typti.
47 pylovych typut bylo zaznamenano v turbanu 1, 40 z turbanu
2 a 27 z kontrolnich vzorku.
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Pyl stromt1 (AP) tvoril 30 % z pylu v turbanu 1, 22 % v turbanu 2,
a 83 % v kontrolnich vzorcich. Uvnitf turbanu 1 byly dominantni
druhy ¢eledi Poaceae, Peucedanum palustre-typ, Pinus sylvestris-typ,
Ranunculus acris-skupina a Asteraceae (Cichorieae). Pyl z Ranuncu-
lus acris skupiny byl zjistén ve vétsim mnozstvi (26 %) pouze v jed-
nom ze tfi vzorkt v turbanu 1. Uvnitf turbanu 2 byly dominantni
druhy celedi Poaceae, Polypodiaceae, Corylus avellana-typ, Plantago
lanceolata-typ a Peucedanum palustre-typ. Pyl z Corylus avellana-typ
se nachazi ve vyssi koncentraci (16,3 %) pouze ve vzorku z vyplné.
V kontrolnich vzorcich dominuje pyl Pinus sylvestris-typ, Abies-typ,
Picea-typ, Betula pubescens-typ a spory Polypodiaceae.

Pyl antropogennich indikatorti pfedstavuje vyraznou ¢ast pylo-
vého spektra. Pyl z obilovin byl zaznamenan ve vSech vzorcich,
uvnitf turbant dominuje Triticum-typ; Secale cereale se vykytuje
ve vétSim mnoZstvi v kontrolnich vzorcich. Z plevelt obilovin se vy-
skytuje Consolida ambigua-typ uvnitf turbant a Centaurea cya-
nus-typ v kontrolnich vzorcich.

Pyl Humulus lupulus-typ (Humulus lupulus a Cannabis sativa),
Sambucus nigra-typ, S. ebulus-typ, Viburnum opulus-typ byl zazna-
menan uvnitf obou turbanti. Ruderalni druhy jako Artemisia-typ
a Urtica dioica-typ byly nalezeny uvniti turbanti, ale pyl Rumex ace-
tosa-typ a Chenopodiaceae byl také v kontrolnich vzorcich. Znaéné
mnozstvi pylu ve vyplni turbanti tvoril pyl Poaceae a pastevnich in-
dikatoru: Plantago lanceolata, Rumex acetosella, Melampyrum-typ,
Trifolium repens-typ a Juniperus-typ.

Uvnitf turbanu byly dominantni Ranunculus acris-skupina
a Peucedanum palustre-typ. Zaznamenany byly i dalsi druhy z ce-
ledi Apiaceae, napr. Heracleum sphondylium-typ, Daucus carota-
typ, Pimpinella major-typ a Chaerophyllum hirsutum-typ, nicméné
néktera pylova zrna z ¢eledi Apiaceae nebylo mozné z dtivodu ne-
zralosti urcit. Pylova zrna Asteraceae (Cichorieae) byla v mnoha
pripadech poskozena, jen malo z nich bylo urc¢eno jako Taraxacum
officinale-typ a Sonchus oleraceous-typ.

Mezi pylem bylin bylo mnoho zastupcti doloZeno pouze ve vzor-
cich z vyplné turbanti: Asteraceae (subf. Asteroideae — napt. Anthe-
mis arvensis-typ, Senecio vulgaris-typ), Caryophyllaceae (napf. Di-
anthus superbus-typ, Silene vulgaris-typ a Cerastium fontanum-
typ), Scrophulariaceae (Verbascum-typ), Fabaceae (Astragalus-typ,
Lathyrus-typ, Medicago lupulina-typ), Mentha-typ, Phyteuma-typ,
Rosa-typ, Hypericum perforatum-typ, Ballota-skupina, Rubiaceae,
Polygonum persicaria-typ, Geum-typ, Filipendula-typ. Nékteré py-
lové typy (napt. Fagus sylvatica-typ, Prunella-typ, Polygonum avi-
culare-typ, Carex-typ) byly nalezeny pfevazné v turbanech. Betula
pubescens-typ, Alnus glutinosa-typ, Tilia cordata-typ, Quercus
robur-typ, Salix-typ, Silene dioica-typ a Potentilla/Fragaria byly do-
loZeny jak uvnitf turban, tak i v kontrolnich vzorcich. Pylova zrna
Abies-typ, Picea-typ, Pinus sylvestris-typ, Brassicaceae byla nale-
zena prevazné v kontrolnich vzorcich, zrna Rubus-typ, Calluna vul-
garis, Valeriana dioica-typ a Galeopsis-skupina pak jen v kontrol-
nich vzorcich.

5.9. Analyza parazitl a rozsivek

Nebyla nalezena vaji¢ka parazitti ani rozsivky.

5.10. Radiokarbonové datovani

Vysledky radiokarbonového datovani metodou AMS shrnuje obr: 10.
Analyzovano bylo pét vzorku. T¥i vzorky z vyplné turbanu 1 byly
nezuhelnatélé, konzervované koroznimi produkty. Vzorek vykalu
z hlodavce a zlomek textilu z ov¢i viny byly datovany do starsi doby
Zelezné, zlomek rostlinného stonku byl datovan jesté do pozdni
doby bronzové. Z turbanu 2 byly datovany dva vzorky. Zuhelnatéla
obilka byla datovana do starsi doby bronzové, nezuhelnatéla jehlice
borovice byla recentni.

6. Diskuse
6.1. Uchovéni organickych materidl

Korozni produkty z bronzovych turbanti uchovaly ¢ast z organic-
kého materialu, ktery byl uloZen v hrobé. Identifikovany byly tri
typy uchovaného organického materialu (podle PeSka — Kralilkk —
Selucka 2006): vlastni organické relikty, mineralizovana organika
a otisky v koroznich vrstvach. Prostredi hrobti ze star$i doby Ze-
lezné je relativné vhodné k uchovani riznych druht organického
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materidlu pomoci konzervace koroznimi produkty (e.g. Frey —
Herrmann 1998; Korber-Grohne — Kiister 1985; Enevold 2013;
Stegmaier — Amendt 2010, 265-275, Tab. 1).

Drevo a textilni zbytky byly v jiho¢eskych turbanech tidajné na-
lezeny v mohyle v Plavu (Stulilkc 1878-1881, 63-68), Stielskych Hos-
ticich, Pasekach a Udrazi (Ludikar 1874-1877, 13, 16; Dubsky
1949, 192-194) a Dobrejovicich. Detailni analyzy vSak provedeny
nebyly. Nejvyssi koncentrace rostlinnych makrozbytka v mohyle 1
v Zahradce byla zachycena ve vzorku T2/9, ktery byl ziskan pfi
myti bronzovych plecht turbant, tedy pfimo z jejich povrchu.
Pfimo na povrchu bronzovych plecht1 byly dokumentovany stonky
rostlin a rozlicna neurcitelna vlakna, néktera koroznimi produkty
zelené zbarvena.

Neékteré rostlinné makrozbytky, predevsim zuhelnatélé, mohou
diky naleztim kovovych artefakttl z povrchu narusenych mohyl
a dal$ich nalezti z prostoru mezi mohylami. Sediment pouzity k za-
plnéni hrobu a navrseni mohyly byl tedy pravdépodobné ovlivnén
star$imi aktivitami ve starsi aZ stfedni dobé bronzové, ¢emuz na-
povida i radiokarbonové datum ze zuhelnat€lé obilky.

Rozséahlé spektrum pylu pochazejiciho z vyplné turbanti rovnéz
napovida tomu, Ze k uchovani pylovych zrn korozni produkty pfi-
spivaji. Kyselé pH ptidy pak zfejmeé zapricinilo uchovani pylu v kon-
trolnich vzorcich z plasté mohyly a vrstvy na mohylniku. Nicméné
kontrolni vzorky vykazuji mensi diverzitu pylovych typti nez vzorky
z turbanti.

turbanti se uchovaly stfedni ¢asti tibii a fibul, nicméné mimo tur-
bany kosti, zfejmé z dtivodu dekompozice béhem postdepozi¢nich
procesti v kyselé ptid€, dochované nebyly. V pripadé Zahradky byly
turbany poprvé nalezeny pifimo na holenich pohibené osoby, podle
starsich nalezti se dosud usuzovalo, Ze turbany mohly byt noSeny
na hlavé (napf. Rovna: Wocel 1868, 41, obr. 28) nebo u pasu (napf.
Grogeibstadt II: : Torbriigge 1991, 243, obr. 12).

6.2. Okolnf vegetace

Mapa potencidlni pfirozené vegetace rekonstruuje v misté zkou-
mané mohyly kyselé doubravy (Luzulo albidae-Quercetum partaeae,
Abieti-Quercetum), v §ir§im okoli lokality jsou pak rekonstruovany
kyselé buciny (as. Luzulo-Fagetum) (Neuhéaselova 2001). Kyselé
doubravy jsou charakteristické vysokym podilem dubu, nékdy také
primési borovice lesni a jedle. Briza (Betula pendula) a jefab (Sorbus
aucuparia) jsou ¢asto primési stromového patra, v bylinném patre
pak prevladaji travy a malé kete (Calluna vulgaris, Vaccinium myr-
tillus). Kyselé buciny jsou charakteristické pfevahou buku a pfi-
mesi jedle, smrku, javoru, dubu a lipy (Chytry et al. 2010, 302-
304, 320).

Antrakologicka analyza rekonstruuje kyselé doubravy a buciny
s mnozstvim jedle a borovice lesni. Druhové sloZeni vzorkti uvnitf
turbanti dovoluje rekonstruovat jedlové lesy s prechodem k buci-
nam a kyselym doubravam, sloZeni ze vzorku pod turbany pak od-
povida kyselym doubravam s velkym mnoZstvim jedle a borovice
lesni.

Soucasnou vegetaci Ize klasifikovat jako kyselou doubravu (Lu-
zulo albidae-Quercetum partaeae) s vysokym podilem borovice
lesni, ktery zfejmé souvisi s lesnim hospodarstvim.

Zachycené pylové spektrum odkazuje k oteviené kulturni kra-
jiné s pastvinami a zeméd€lsky vyuZivanou ptidou. Bez ohledu na
to, jakym zptisobem se pylova zrna dostala do vyplné hrobu/tur-
banu, pritomnost pastvin v blizkosti zkoumané mohyly lze pred-
pokladat na zakladé identifikace pylovych zrn Poaceae, Plantago
lanceolata, Rumex acetosella, Melampyrum-typ, Trifolium repens-
typ a Juniperus-typ. Za pastevni indikator lze povaZovat i pylova
zrna Ranunculus acris-skupiny, ktera se ovSem ve velkém mnoZstvi
vyskytovala v jediném vzorku, coZ by mohlo byt vysvétleno i vlozZe-
nim kvéta do hrobu.

Mnoho dalsich pylovych typtt mtiZe pochézet z luk, k loukam
odkazuje také mnoZstvi nalezenych rostlinnych makrozbytku (Aci-
nos arvensis, cf. Daucus carota, cf. Leucanthemum sp., Origanum
vulgare, cf. Ajuga reptans, cf. Alopecurus pratensis, Carex cf. hirta,
C. cf. pallescens, C. sp., Epilobium parviflora/hirsutum, Hydrocharis
morus-ranae, Juncus cf. acutiflorus, Luzula sp., Myosotis sp., Poten-
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tilla cf. supina, Stellaria graminea, Asteraceae, Lamiaceae, Poaceae,
Viloa sp., Trifolium/Medicago).

Pritomnost pylu obilnin a plevelt obili (napf. Consolida ambi-
gua-type) muZe odraZet lokalni zemédélské aktivity. MoZnosti pés-
tovani maku v jihoceském region napovida mnoZzstvi semen maku
setého uvnitf turbanu 2.

Druhové spektrum pylu z vyplné turbanu je zcela odlisné od ve-
getacéni mozaiky znamé z pfirodnich profilii, nicméné nejblizsi vrty,
odrazejici prirodni prostredi, se nachazeji v horskych raselinis-
tich/jezerech na Sumavé a jiho¢eskych panvich (Kunes et al. 2009).
Rozdil v zaznamu vegetace by tedy mohl byt zptisoben odliSnou po-
dobou jednotlivych stanovist. Pylovy zaznam z vybranych vrta ze
vzorkli datovanych do intervalu cca 500-700 BC (Jankovska 2006;
1987; Rybnickova — Rybnicek 1985; Svobodovd — Reille — Goeury
2001; Svobodova — Soukupovd — Reille 2002) ukazuje druhové slo-
Zeni s dominujicim pylem stromu (Picea, Fagus, Abies, Pinus,
Alnus, Betula, Quercus) a pylovymi typy Vaccinium-type, Calluna
vulgaris a Cyperaceae (Fig. 10). Recentni vzorky z totoZnych vrta
vykazuji obdobné trendy. To znamena, Ze pylova zrna uvnitf tur-
bant mohou odrazet regionalni pylovy spad.

Pritomnost pylu Pinus sylvatica-typ, Betula pubescens-typ,
Alnus glutinosa-typ, Quercus robur-typ a Salix-typ uvnitf turbant
i v kontrolnich vzorcich mutiZe vést k vylouceni téchto druht z pred-
pokladaného rekonstruovaného spektra. Nicméné nelze vylouéit,
Ze do vyplné hrobu byly vloZeny celé ¢asti urcitych drevin s mnoz-
stvim pylu: doloZeny jsou celé, koroznimi produkty konzervované,
kvéty borovice. Pfitomnost bukového dfeva a uhlikti také kore-
sponduje s pritomnosti pylu buku. Makrozbytky z dfevin uvnitf
hrobu jsou zastoupeny jehlicemi borovice, smrku a jedle. Nékteré
jehlice byly koroznimi produkty zabarveny do zelena, ale zlomek
jedné jehlice nezabarvené byl radiokarbonové datovan jako re-
centni, proto predpoklddame, Ze nékteré vzorky mohly byt béhem
exkavace kontaminovany. Semena a drobné zlomky vétvi¢ek z bo-
rovice, semena z biizy bélokoré, listy z brusnice bortivky a viesu
a velké mnoZstvi lesniho ovoce koresponduje s potencialnim pri-
rodnim prostfedim.

Pritomnost rumisStnich druhti, jako jsou zastupci ¢eledi ¢i pylo-
vych typa Rumex acetosa-typ a Chenopodiaceae, které byly nale-
zeny v pylovych vzorcich jak ve vyplni turbant, tak v kontrolnich
vzorcich, mtize odréazet lokalni ruderalni vegetaci (Swieta-Musz-
nicka et al. 2013). Pyl Silene dioica-typ a Potentilla/Fragaria uvnitf
turbanti i v kontrolnich vzorcich mutZe odraZet lokalni pylovy spad,
stejné tak material, ktery byl pridan do hrobu. Makrozbytky ty-
picky rumi$tnich rostlin (Lamium cf. album, Urtica dioica, cf. Nepeta
cataria, Stellaria media) se ve vyplni turbanti vyskytovaly v rela-
tivné vysokych poctech.

Kontrolni (pylové) vzorky jsou charakteristické vysokym podilem
pylu stromti s dominujici Pinus sylvestris-typ, Abies-typ, Picea-typ,
Betula pubescens-typ a dale sporami Polypodiaceae, pylem druhti
¢eledi Brassicaceae, rodu Rubus a typu Calluna vulgaris, Valeriana
dioica a Galeopsis. To znamena, Ze sediment, ze kterého byly ode-
brany kontrolni vzorky, se formoval v jiném ¢ase nebo jinym zpti-
sobem, nez vypli samotnych turbanu. Pfitomnost pylu Secale
cereale a Centaurea cyanus muZze napovidat vzniku vrstvy nebo
kontaminaci (vrstvy i plasté mohyly) ve vrcholném stredovéku
a/nebo raném novovéku, naptiklad orbou.

Podle korespondenc¢ni analyzy jsou si vzorky z vyplné turbant
podobné a lisi se od kontrolnich vzorkti. Druhové sloZeni kontrol-
nich vzorku je navic vice podobné recentnim vzorkiim z vybranych
prirodnich profilti neZ sloZeni vzorkti z turbant (obr. 10).

6.3. PGvod vyplné hrobu

Nalezeny rostlinny material reflektuje mnoZstvi procesu, které
vedly k vytvoreni vyplné zkoumanych turbanti. Ptivod rostlinného
materialu 1ze hledat v rizném prostiedi (louky, lesy, rumisté, pole,
import z prostiedi mimo areal jiznich Cech). Dievo a uhliky mohou
odraZet jak prirozené prostiedi okolniho lesa, tak vybaveni hrobu
(dfevéné artefakty v pohfebném ritu)

Rostlinné makrozbytky a pyl odrazeji Sirokou §kalu stanovist,
na kterych byl ziskan rostlinny material, uloZeny v hrobé. Struk-
tura stanovist, kterou rekonstruuje pylova analyza, je zcela odliSna
od struktury stanovist rekonstruovatelné z analyzy rostlinnych ma-
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krozbytkti. Po¢et nalezenych uhlikt pfesahuje pocet zlomku diev,
naopak nezuhelnaténych rostlinnych makrozbytkt bylo nalezeno
mnohem vic neZ makrozbytkti zuhelnatélych.

Z toho lze usuzovat, Ze lidé mohli sbirat rostliny a jejich ¢asti
na mnoha rtiznych mistech a pfed jejich umisténim do hrobu
s nimi nakladali odliSnymi zptisoby.

Pylové vzorky z vyplné turbanu, které ovliviioval pfimy kontakt
s bronzovym plechem, mohou byt sloZeny ze smési pravékého py-
lového spadu a/nebo rostlinného materidlu uloZeného pfimo do
turbanti/hrobu. Pritomnost shlukt nezralych pylovych zrn Po-
aceae, Apiaceae (Peucedanum palustre-type) a Cerealia sp. napo-
vid4 pfimému uloZeni rostlin, napf. celych kvéta Apiaceae.

Pritomnost pylovych zrn a makrozbytku rostlin, pro které je ty-
pické vlhké prostredi napf. Ajuga reptans, Hydrocharis morus-
ranae, Alopecurus pratensis) by mohla indikovat, Ze do hrobu by
mohl byt pridany vlhky sediment (napf. bahno). V tomto pripadé
by se dal predpokladat vyskyt rozsivek, které ovSem doloZeny ne-
byly. Z toho lze usuzovat, Ze do hrobu byly pridany vlhkomilné
rostliny, nikoliv vSak jejich substrat. Rovnéz nebyla nalezena va-
jicka parazitt. Vzhledem k dobrému dochovani raznych druhu or-
ganiky lze usuzovat, Ze ve zkoumané ¢asti hrobu nebyl uloZeny
obsah strev ani exkrementy.

Z hlediska antrakologie byvaji nékdy vyplné hrobti nebo mista
spojend s funeralnimi aktivitami charakteristickd (napf. Benes$
2008). Palivové drevo, pouzivané v pohfebnich procesech, byva li-
mitovano na jeden ¢i dva druhy, v nékterych pripadech byva ale
spektrum dieva v kremacnich hrobech Siroké (napf. Tuchomeérice:
Kocar — Kocdrova 2007, 305-313). Relativné Siroké druhové spek-
trum zachycenych uhliki nemusi tedy nutné ukazovat na to, Ze
pouzité dfevo neslouzilo ke kremaci. Jedlové dievo, které tvorilo
vétSinu nalezenych zlomku, bylo ¢asto pro svou pevnost vyuzivano
jako konstrukéni material (napf. Novdlk et al. 2012).

Vypli turbant T1 a T2 se vyrazné nelisi ve strukture rostlin-
nych makrozbytku, dfeva a uhlikd, coZ naznacuje, Ze radiokarbo-
nové datum (1746-1616 BC), ziskané ze zuhelnat€lé obilky, zpu-
sobila kontaminace star$im materidlem. DA se predpokladat, Ze
zemfely byl pohiben v dobé halStatské v arealu starsiho pohiebisté
z prelomu starsi a stfedni doby bronzové. Radiokarbonova data zi-
skana z textilu (vlna) a exkrementu hlodavce nalezi do tzv. halstat-
ského radiokarbonového plateau. Radiokarbonova data kolem roku
2450 PB jsou vzdy kalibrovana do dlouhého intervalu cca 800-400
BC (napt. Van der Plicht 2005). Radiokarbonové datum ziskané
z bliZe neurcitelnych stonk je starsi, chronologicky spada jesté do
pozdni doby bronzové. Stonek mutiZe byt v dasledku jen nepatrné
starsi nez vykaly a textil. Po kalibraci spada datum té&sné pod ra-
diokarbonové plateau. Rozdil mtize byt zptisoben bud odliSnym
materidlem (Zivo€iSny ptivod viny a vykalu v kontrastu s rostlinnym
puvodem stonku) nebo tim, Ze stonek je skute¢né starsi. Mohl byt
soucasti predmétu pridaného do hrobu (napf. rohoZe). Recentni ra-
diokarbonové datum pochazi ze zlomku jehlice borovice. Nékteré
borové jehlice byly ovSem koroznimi produkty zabarveny do zelena
a uloZeny byly pfimo na povrchu turbanti, proto lze usuzovat, ze
se do vyplné hrobu dostaly spole¢né s turbany a kontaminace je
jen Castecna.

Pavod vyplné zkoumanych turbanu lze odvozovat od zbytkt
hmyzu. Potravni strategie nalezeného hmyzu koresponduje se
strukturou zbytkt rostlin. Hadrobregmus pertinax se vyviji ve sta-
rém suchém dreve listnatych i jehli¢natych stromti, ¢asto i ve drevé
zpracovaném ¢lovékem. Larvy rodu Phyllobius se vyvijeji na kote-
nech keru a stromti, dospéli brouci se Zivi listy bylin, keru a listna-
tych stromui. Pterostichus sp. je dravy brouk. Lithobiomorpha jsou
davaji prednost vlhéimu prostredi. Larvy i dospélé stonozky jsou
dravé a Zivi se jinymi drobnéjsimi bezobratlymi Zivo¢ichy. Larvy On-
thophagus ovatus a O. joannae se vyvijeji v trusu byloZravych savet
(véetné ¢loveéka), u druhu O. ovatus se také uvadi vyvoj larev v hni-
jicich latkach rostlinného ptivodu, tfeba v kompostech. Lze pred-
pokladat, Ze hmyz se krmil na materialu, ktery byl nandan do
hrobu béhem pohtebnich aktivit, pfipadné tento material trans-
portoval do vyplné turbanu, kde byl konzervovan.

Materiél identifikovany ve vyplni turbant, tedy zbytky sbira-
ného ovoce, vina, maku, proteiny z mléka, obili a ofechti, mohou
byt pouzity k ¢aste¢né rekonstrukei pohiebniho ritu.

128

PAMATKY ARCHEOLOGICKE CVI, 2015



Sélkova et al., Bioarchaeological reconstruction of the funeral rite — case study based on organic material ...

6.4. Rekonstrukce pohfebniho ritu

Rutizny material ziskany z vyplné turbanti umoznuje rekonstruovat
mnoho aspekti pohfbu. Sezénu, ve které k pohibu doslo, 1ze re-
konstruovat pomoci zbytki hmyzu a rostlin. Hmyz mutize odhalit
dalsi informace o podminkéch, ve kterych se té€lo nachazelo v ob-
dobi mezi smrti jedince a jeho pohfbem (napf. Stegmaier — Amendt
2010). Zuhelnatély material indikuje hypotetickou pfitomnost no-
sitek, zbytky textilii odkazuji ke komplikovanosti pohfebniho ritu.
Pyl, makrozbytky a proteiny mohou indikovat milodary a zasazovat
zkoumany pohieb do historického kontextu.

Druhové sloZeni analyzovanych puparii much je typické pro téla
¢i jejich ¢asti exponovana po dobu jednoho aZ dvou tydnt. Prvnimi
kolonisty téla byly mouchy ¢eledi bzucivkovitych (Calliphoridae).
Pokud méla pohrbena osoba v dobé& smrti krvacivé rany, samicky
bzucivek mohly klast do téla témér okamzité, pripadné do 1-2
hodin po smrti. Naproti tomu, intaktni télo by nejdfiv muselo projit
pocatec¢nim bakterialnim rozkladem, béhem kterého by se vytvarel
plyn, ktery je pro samicky bzucivek atraktivni, k zakladeni by
v tomto pripadé doslo v zavislosti na klimatickych podminkach
v dobé mezi prvnim a ¢tvrtym dnem. Interval 1-4 dny lze tedy po-
vazovat za minimélni dobu volné expozice mrtvého téla od smrti do
pohibu.

Nicméneé ostatni nalezené mouchy z ¢eledi Muscidae a Fanniidae
napovidaji tomu, Ze obdobi mezi smrti a pohfbem bylo delsi. Po né-
kolika dnech se zacaly uvolniovat rozkladné tekutiny, které se
vséakly do odévu mrtvého, prip. do rostlinného materidlu pod nim
(napft. vétve, nositka), ktery mohl nasledné zjednodusit transport
do hrobu.

V tomto stadiu prilétly sami¢ky rodu Hydrotaea a zacal vyvoj
i jejich larev, nejdfive vSak na spodni strané téla, pravdépodobné
v odévu nasaklém rozkladnou tekutinou. Nékdy v té dobé doslo
také k nakladeni vajicek rodu Fannia a jejich pomalému vyvoji.
S vyjimkou Fannii musely vSechny samicky klast v dobé, kdy mrtvy
byl volné pristupny hmyzu, pouze u Fanniilze pripustit, Ze samicka
aktivné prolezla k pohfbenému. Minoritni zastoupeni larev rodt
Hydrotaea a Fannia bude dano relativné ¢asnym pohibenim, které
zpusobilo, Ze uvedené skupiny much nekolonizovaly mrtvého prilis
dlouho.

Vzhledem k tomu, Ze mrtvé télo muselo byt pred pohfbem mou-
cham volné pristupné a zbytky much byly rovnéz nalezeny v hrobg,
je moZné usuzovat, Ze télo leZelo v blizkosti hrobu nebo pfimo v ote-
vieném hrobé, a / nebo na nositkach, na kterych bylo do hrobu
preneseno. Na zakladé mnoZstvi a druhového sloZeni mrchoZravych
druhti entomofouny l1ze predpokladat, Ze k zakladeni mrtvého téla
doslo v obdobi od kvétna do poloviny ¢ervence, pravdépodobné od
poloviny ¢ervna do poloviny ¢ervence a Ze t€lo bylo vystaveno vzdu-
chu s nejvétsi pravdépodobnosti Sest — ¢trnact dnt pfed pohibem,
ale jisté ne déle.

Pritomnost puparii Calliphoridae v hrobé naznacuje, Ze télo bylo
preneseno nebo pohrbeno predtim, nez larvy Calliphoridae ukonc¢ily
svij vyvoj a zakuklily se. Larvy Calliphoridae by migrovaly z téla,
aby se zakuklily, ale ¢etna pupdria ukazuji, Ze larvy ztstaly
v hrobé, pripadné migrovaly dovnitr turbant, kde ziejmé ztistavaly
dutiny se vzduchem, idealni pro zakukleni. Detekovana byla pouze
prazdna puparia, coZ naznacuje, Ze vyvoj much byl dokoncen. Ab-
sence dospélych much neni pfekvapujici, cerstvé vylihlé mouchy
mohly z hrobu vylézt nebo se jejich relativné mékka téla rozlozila
beze stopy. Karnivorni ¢lenovci, stfevlik rodu Pterostichus a sto-
nozka Lithobiomorpha, pravdépodobneé lovili vajicka a larvy much.

Exkrementy hlodaveti, které vyprodukovaly mysi nebo mysSice
(Mus/Apodemus), mohou pochézet z hnizda, které vzniklo v tur-
banu 2 po uzavieni hrobu. Stejné tak se exkrementy mohly dostat
do vyplné turbanu sekundarné, a mohou odrazet prostfedi, kde
byl zemfely uloZen pied pohfbem. VSechny potencialni druhy (Mus
musculus, Apodemus sylvaticus, Apodemus flavicollis) 1ze nalézt
v lidskych sidlech a v okoli sidel.

Rostlinné zbytky, zejména ty typické pro louky a pastviny
(seno?), jehli¢i a listy stromt mohou odréaZet vystylku hrobu nebo
komory mohyly. Mohou také predstavovat fragmenty nositek, ktera
byla zataZena do vnitfku turbanti hmyzem béhem procesu roz-
kladu. Je také mozné, Ze tento material byl ptivodni vystylkou tur-
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banu, ktera umoziovala jejich pohodInéjsi noSeni. Fragmenty dieva
mohou predstavovat ¢asti vybaveni hrobu nebo dfevénych nadob.

Ve vzorcich z turbant bylo zfetelné vy$si mnozZstvi pylovych zrn
potencialné vyprodukovanych mezi kvétnem a ¢ervnem (Hdjkova et
al. 2012). Frekvence pylovych taxonti uvnitf turbant potencialné
vyprodukovanych v ¢ervenci je nejvyssi, ale frekvence v ¢ervnu
a srpnu jsou také vysoké (obr. 12: B). V kontrolnich vzorcich je velké
mnozstvi pylu potencialné vyprodukovaného od kvétna do zafi, fre-
kvence vyskytu taxontl vSak vysoka neni, z ¢ehoz lze usuzovat, Ze
vysoké pocty pylovych zrn jsou zptisobeny vysokou produkci pylu
nékolika druhti (obr: 12: A). Lze tedy shrnout, Ze uvnitf turbant se
nejvice koncentroval rostlinny material (napf. kvéty nebo material
pokryty pylem) vyprodukovany v kvétnu nebo ¢ervnu. Tento pfed-
poklad je v souladu s vysledky entomologické analyzy. Nicméné ve
vzorcich z vyplné turbanu i kontrolnich vzorkti pochézi pyl poten-
cialné vyprodukovany béhem celé vegetacni sezény.

Sklizen sbiraného ovoce a maku probiha rovnéz v 1ét€, nicméné
je mozné skladovani zemédélskych produktt po cely rok (suSeni,
kvaSeni, prazeni). Stejné€ tak je pro obdobi star$i doby Zelezné
mozné uskladnéni riiznych ¢asti dalSich rostlin: sena a letniny
(Hejcman et al. 2013; Polcorny — Dreslerova 2007, 46-49). Proto na
zaklad€ rostlinnych makrozbytkt nelze rekonstruovat roéni ob-
dobi, ve kterém nalezeny jedinec zemrel.

Komplexnost pohrebniho ritu podporuje nalez zvirecich (ovce/
koza) a lidskych kosti, palenych za odliSnych teplot, které byly do
hrobu pridany bud jako soucast pohiebniho obfadu nebo na-
hodné, vzhledem k tomu, Ze aredl slouzil k pohfebnim aktivitam
po dlouhou dobu. Za predpokladu, Ze osoba s turbany byla pohi-
bena v pozici na zadech, lze na zdkladé urceni kosti z pravé a levé
nohy uré¢it vychodo-zapadni orientaci hrobu, s nohama sméruji-
cima k zapadu.

Zlomky vinénych textilii reprezentuji pravdépodobné zbytky ob-
leceni nebo textilif funeralnich. Dochovaly se zlomky vyrabéné plat-
novou vazbou a zlomky vyrabéné pomoci tkacich desticek (textilie
B a C mohly byt ptivodné soucasti kusu vyrobeného platnovou vaz-
bou s lemem vyrobenym na desti¢kach). Nalez textilie vyrobené na
tkacich desti¢kach je v Ceské republice unikatni, jedna se o jeho
viibec prvni doklad (Belanovd-Stolcovd 2012; Brezinova — Urba-
novd 2010; Gréomer 2010, 107-112).

Makrozbytky sbiraného ovoce, pecicka z vinné révy, semena
maku, proteiny z kravského a koziho mléka a ofechti mohou odra-
Zet zbytky milodaru, které byly do hrobu pridany a které se béhem
postdepozi¢nich procesti dostaly do vyplné turbanti a konzervovaly
se. Milodary ve formé jidla mohou byt odhaleny na zakladé pfitom-
nosti specifickych proteinti a detekovany na bazi protilatek nebo
metodami hmotnostni spektrometrie. V pripadé pouziti protilatek
je nebezpedi kiiZové reakce (Child — Pollard 1992; Brandt — Wiech-
mann — Grupe 2002), coZ je pripad pouZiti ELISA kitt pro ¢erstvé
vzorky (Pavelka — Vaieka 2008) pro analyzy archeologického ma-
terialu. Nicméné v pripadé této studie byly pouZity kity urcéené pro
detekci tepelné upravenych nebo termostabilnich antignt (see Bjor-
Iclund et al. 2001). Existuji nejriiznéjsi primeési dalsich epitopu, a to
Casto ve vétSim mnoZstvi nez v archeologickém materialu. Podle vy-
robce kitli jsou kiiZové reakce mozné, napt. s ptidnimi bakteriemi,
ale mély byt omezené (Brandt — Wiechmann — Grupe 2002). Tes-
tem priikaznosti je zaruceno, Ze detekce je zamérena na tepelné
stabilni druhové specifické proteiny s Sirokym zastoupenim (té-
lesné tkané vcetné kosti, nékteré Zelatiny, krev, atd.) (Pavelka —
Vareka 2008).

Pritomnost mléénych proteint identifikovanych pomoci proti-
latkovych reakci, je navic podporena vysledky hmotnostni spektro-
metrie. Identifikace pomoci hmotnostni spektometrie je zaloZena
na detekci 5 peptidti pfi uziti metody MSA¢ a 3 peptida (2 unikatni
a 1 obsahujici variabilni posttransla¢ni modifikaci) pii uziti analyzy
typu DDA. Byl identifikovan bovinni sérovy albumin, tedy protein
nachazejici se v rozli¢nych télnich tekutinach skotu, véetné mléka
a krevni plasmy.

Hmotnostni spektrometrie byla jiZ v archeologickych situacich
k identifikaci zvifecich proteint vyuzita, a to pro analyzy zbytka
jidla na keramice (Solazzo et al. 2008) a pro identifikaci zbytku pro-
teint1 na povrsich pravékych artefaktu (Heaton et al. 2009).
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Identifikovany lepek, ofechy, vejce a mléko vybizeji k rekon-
strukci tésta nebo kase — oba typy jidla by mohly byt kombinovany
s nalezenym ovocem a méakem. Z kulinafského hlediska je kombi-
nace kravského a koziho mléka nepravdépodobnd, naopak prav-
dépodobneéji se jevi pritomnost dvou jidel, z nichZ kazdé obsahovalo
mléko jiného druhu, coZ opét odkazuje k jistému luxusu pohibu.

Dalsim dulezitym nalezem je pecic¢ka vinné révy, kterou lze po-
vazovat za import z jihu. Obchodni kontakty ve starsi dob¢ Zelezné
mezi jiznimi Cechami a mediterdnem byly doloZeny typickymi ar-
tefakty jiz dfive (napf. zobakovita konvice a cedni¢ek z Hradisté
u Pisku, aryballos ze Strakonic: Michdlelk — Venclova 1992).

Duikazy kontaktti jsou také vidét ve vzorcich lidského chovani,
umeéleckého projevu a vyrobnich technologii. Vyménéné zbozi (jako
je dobytek a otroci) 1ze archeologicky zachytit jen velmi zfidka, a to
predevsim z historickych zprav (Venclova /Ed./ 2008). Pfedpokla-
dame, Ze pecicka vina je dukazem prenosu kultury Stfedomoii do
stfedni Evropy, zaroven by také mohla pochazet z rozinky. Vino je
povazovano za elitni napoj. Stejny model 1ze predpokladat i pro ro-
zinky. Podle rekonstrukce (Chytracek 2012) vedla jedna z obchod-
nich cest z jihu pravé pres tizemi dnesniho mésta Cesky Krumlov.
Zemépisna poloha zkoumané lokality je tedy, z pohledu potencialu
pritomnosti importovanych predmétdi, prizniva. Doklady pravékych
pecicek vinné révy ve stredni Evropé jsou vzacné. Do jisté miry byla
analogicka situace zjiSténa v Zagersdorfu v Burgenlandu, kde byly
rovnéz nalezeny fragmenty pecic¢ek vina v pohfebni situaci starsi
doby zelezné (Rebay 2002). Ve stfedni Evropé severné od Dunaje
se v pripadé Zahradky jedna o prvni a dosud jedinou pfimou evi-
denci pritomnosti vinné révy ve starsi dobé€ Zelezné. Starsi zlomky
z pozdni doby bronzové jsou nicméné znamé ze Stillfriedu (Kohler-
Schneider 2001), dalsi nalezy pochazeji z Balkanu (Kroll 1983), jiz-
niho Tyrolska (Nothdurfter 1989), Soproné (Jerem — Facsar 1985).
Ze starsi doby Zelené jsou znamé napfi. z lokalit Kalenderberg bei
Modling a Nufdorf nedaleko Vidné (Jerem — Facsar 1985). O moz-
nosti importu vina ze Stfedomori a potencidlu jeho péstovani ve
stfedni Evropé€ se vedou diskuse (napf. Rebay 2003), nicméné bez
definitivniho zavéru.

Depot semen maku v kontextu hrobu v Zahradce 1ze interpre-
tovat mnoha zptisoby: o¢ekavat lze milodar spojeny s pohfebnim
ritem. Rostlinné makrozbytky v pravéku stfedni Evropy se vétSinou
uchovavaji diky zuhelnaténi, které je pro olejnata semena méaku
nevhodné, proto jsou ziejmé vétsinou zni¢ena ohném (Kocdr — Dre-
slerova 2010). V pripadé Zahradky mohou semena pochazet z je-
diné tobolky. Jako pohfebni milodar se semena méaku vyskytovala
napft. v jihoSpanélské jeskyni Murcielagos (mladsi doba bronzova,
Gerritsen 2000), jako soucast depotu bronzovych predmétti pak na
pozdnébronzové lokalité Bullenheimer Berg (Hagl 2009, 125-140).

Diky psychoaktivnim vlastnostem alkaloidti obsaZenych v maku
muZe ndalez souviset s prechodovymi ritudly. Literarni zdroje upo-
zornuji na skutecnost, Ze méak (a opium) byl pouZivan v 1ékarstvi
(Iék proti bolesti a sedativum) a k naboZenskym ticeliim a ziejmé
byl urcen pro spolecenské elity: 1ékari Hippokrates (5./4. stoleti
pr. n. 1) a Galen (2. stoleti pf. n. 1.) popisuji pfipravu roztoku z rost-
lin méaku ve vodé nebo viné (Gerritsen 2000). Etnografické prameny
z vychodniho Slovenska uvadéji, Ze aZ do poloviny 20. stoleti se se-
mena maku sypala na hroby jako prostfedek ochrany proti reve-
nanttim (Lutovsky 1996).

Bronzové turbany ze Zahradky na Ceskokrumlovsku nabizi
cenny pohled do starsi doby Zelezné v jiznich Cechéach. Pouzity ma-
terial a tvar turbanti vytvoril vyhodné podminky pro zachovani rtiz-
nych organickych materidlii. Pfedkladané vysledky interdiscipli-
narniho vyzkumu ¢asti mohyly umoznily rekonstrukci Zivotniho
prostfedi oblasti, ¢aste¢nou rekonstrukci pohfebniho ritu a ob-
chodnich a spolec¢enskych vztahti pohibeného jedince a jeho spo-
le¢nosti.

7. Zavér

V pripadé vyzkumu bronzovych turbanti ze starsi doby Zelezné
v Zahradce na Ceskokrumlovsku se ukazaly netusené informacni
moznosti, které mohou skryvat ndhodné archeologické nalezy v pfi-
padg, Ze jsou spravné vyzvednuty, a to véetné ptdnich vzorku. Vy-
zkum malého fragmentu hrobu (dolni ¢ast pohfbeného lidského
téla) ze starSi doby Zelezné v Zahradce si vyzadal komplexni pri-
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stup, pomoci kterého bylo mozZné rekonstruovat podobu piirodniho
prostredi, pohfebniho ritu a nasledné rozkladné procesy.

Podrobny vyzkum syntetizoval vysledky archeozoologie, antropo-
logie, archeobotaniky (pyl, rostlinné makrozbytky, dfevo a uhliky),
textilni rozbory, analyzy exkrementt, entomologie, detekce pro-
teinti. Organicky material, dochovany ve vyplni turbanu vyrobe-
nych z tenkého bronzového plechu zdobeného rytou vyzdobou snad
symbolické funkce, byl konzervovany koroznimi produkty. Docho-
valy se fragmenty milodarti a vystylky hrobu. Potencialni zbytky
jidla dokladaji makrozbytky ovoce (napf. malin, ostruZin, jahod,
bezinek, révy vinné a méaku setého). Pecicka vinné révy je vzacnym
dokladem importu z oblasti jizné od Dunaje. Obchodni kontakty
mezi mediteranem a jiznimi Cechami ve starsi dobé Zelezné jsou
potvrzeny mimo jiné typickymi artefakty (napf. Hradisté u Pisku:
zobdakovita konvice a cednik, Michdlek 1977, 634-643; Strakonice:
sklenéna nadobka, Michdlek — Venclova 1992, 19). Prfedpokla-
dame, Ze pecicka vinné révy je dokladem importu mediteranni kul-
tury stolovani do stfedni Evropy.

Pritomnost mléka, obili, vajec a ofecht1 byla dolozena na zakladé
identifikace proteinti. Identifikace lepku, ofechtl a vajec spolec¢né
s mlékem napovida pritomnosti té€sta nebo kase. Tato jidla by
mohla byt spojena s identifikovanym ovocem a makem.

Analyza zbytkt textilu ukazuje oblec¢eni pohibeného pripadné
pohrebni textilie, nalezeny byly tri typy textilii (A, B, C). Fragmenty
B a C mohly pochézet z jedné textilie (s lemem tkanym na destic¢-
kach - jedna se o nejstarsi ndlez textilu zhotoveného technikou
tkani na destickach v Ceské republice).

Vystylku hrobu indikuji zlomky rostlinného materialu (napf.
jehlice, listy, stonky), pohiebni milodary ¢i vybaveni hrobu pak
zlomky dreva. Uhliky mohou indikovat prostredi na misté, kde byl
zemiely uloZeny pred pohibem, prostiedi pfimo na pohiebisti nebo

Pohreb nalezené osoby probéhl pravdépodobné v kvétnu nebo
¢ervnu, coz ukazuje analyza puparii much i analyza pylu. Nalezy
entomofauny umozinuji rekonstruovat, Ze mrtvy leZel pred pohibe-
nim do mohyly volné exponovany asi jeden aZ dva tydny. Postde-
pozi¢ni procesy byly rekonstruovany diky znalostem bionomie
hmyzu, jehoZz zbytky byly nalezeny.

Prirodni prostiedi zazemi pohrebisté mohlo byt rekonstruovano
na zakladé identifikace pylovych zrn, uhlikti/dfeva a rostlinnych
makrozbytkt. Antrakologicka analyza rekonstruuje kyselé doub-
ravy a buciny s mnoZstvim jedle a borovice lesni. Pylové spektrum
odrazi kulturni krajinu s pastevnimi plochami a zemédélskym vy-
uzitim. Pfitomnost rumistnich druhti jako Rumex acetosa-type
a Chenopodiaceae muiZe reflektovat lokalni rumistni vegetaci.

Lze shrnout, Ze pohibeny zemiel pravdépodobné v kvétnu nebo
cervnu ve starsi dobé Zelezné, po dobu jednoho az dvou tydnu byl
uloZen na vzduchu a potom do mohyly. Pohfben byl v pozici na za-
dech, orientovany ve sméru vychod-zapad s nohama k zapadu.
Hrob byl opatfen rostlinnou vystylkou a pohibeny mél obleceni ¢i
jiné funeralni textilie vyrobné z viny. Pohfebni milodary se skladaly
z ovoce, semen, jidla vyrobeného z obili a mléka. Dekompozi¢ni
procesy byly urychleny ¢innosti hmyzu a mysi/mySic. Organicky
material byl konzervovany koroznimi produkty z bronzovych tur-
banti, které pohibeny nosil na holenich.
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