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Abstract A multidisciplinary analysis of pollen, seeds,
mites and molluscs from organic remains in the Tsitsamuri
burial (4th—6th century A.p.) provides strong evidence of
the season of internment. The presence of Trifolium cam-
pestre flowers, abundant Achillea-type pollen, ripe seeds
from various early summer flowering plants, remains of
Acari mites and immature Helicella derbentina mollusc
shells indicate that the burial took place in early summer.
Textile fragments were also analysed and indicate that the
body was wrapped in a shroud made of flax. The deceased
was interred on a bed made of plants gathered from the
local environment. The whole complex of botanical and
zoological material indicates a cultural landscape in which
agriculture, viticulture, horticulture and pasturing were
carried out. The climate of that period was probably
slightly wetter and warmer than today.
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Introduction

Palaeobotanical and palaeozoological remains from burials
provide important insights into burial traditions and reveal
something of the local environment at the time of burial
(Downes et al. 1994; Tipping 1994; Bunting et al. 2001;
Kvavadze and Narimanishvili 2006; Kvavadze et al. 2007a;
Hannon et al. 2008). As important as pollen and seed
remains are non-pollen microfossils, including fungal
spores, fibres from the corpse’s clothing, and remains of
insects responsible for decomposition of the clothing and
other items in the grave (cf. Van Geel et al. 2003). Woody
remains are often preserved in kurgans (larger burial
mounds), while pollen spectra from the contents of pottery
found in the burial are also informative (Résch 1999, 2005;
Pokorny and Marik 2006; Kvavadze et al. 2007b).
Tsitsamuri burial No. 101 is one of a number of family
sarcophagi in an extensive mediaeval cemetery (4th—6th
centuries A.D.), excavated in summer 2006 by the
Archaeological Institute of Mtskheta. The burial is situated
near the village of Tsitsamuri, 25 km from Thbilisi, the
Georgian capital (Fig. 1). The base of the sarcophagus is
1.6 m below ground level and 1 m high. Excavation
revealed the remains of three individuals located at dif-
ferent stratigraphic levels. We studied the area at the
bottom of the sarcophagus where the earliest remains were
buried. Alongside the skeleton, some bronze and metal pins
and a silver ring with a cross motif were discovered. The
head of the metal pin was decorated with a coral pome-
granate, a symbol of fertility. A small glass bottle was
found which may have contained fragrant oil. Poor
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Fig. 1 Map of Georgia showing the location of the Tsitsamuri
cemetery complex

preservation of the skeleton bones precluded gender iden-
tification of the deceased.

Tsitsamuri village is situated at an altitude of 500-
540 m on a plain between the Saguramo mountains and the
river Aragvi. The climate of Tsitsamuri is semi-arid. In
neighbouring Thilisi, precipitation averages 450 mm per
annum. The average annual temperature is 11.8°C, 23°C in
July and 1.2°C in January (Svanidze and Papinashvili
1992). The present-day vegetation has been greatly modi-
fied by human activity. Locally, the vegetation consists of
cereal crops and woodland-steppe vegetation with thickets
of Paliurus spina-christi, Spiraea hypericifolia, Prunus
spinosa and Rosa canina. Secondary woods of Carpinus
caucasica, C. orientalis, Quercus iberica and Fraxinus
excelsior grow on the slopes of the Saguramo Range
(Ketskhoveli 1959). Some relict ‘Colchic’ species, such as
Buxus colchica and Hedera helix, also occur in Fagus
orientalis-dominated woods on the range, thanks to its
particular microclimate.

Materials and methods

During excavation, a layer of dark brown organic matter
was observed, extending from the skeleton’s head to its
knees. The organic nature of the deposit was confirmed by
the presence of plant seeds. Two samples were collected
for archaeobotanical investigation—one from beneath the
skull, and another from beneath the hip-bones.
Preparation for pollen analysis was performed by a
standard method (Moore et al. 1991). Samples were boiled
in KOH, followed by centrifuging in Cadmium heavy
liquid and acetolysis. Woven fabric found in the grave was
pretreated by boiling in KOH and acetolysis. Pollen was
identified using current pollen atlases and the pollen
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collection at the Institute of Palaeobiology, Thbilisi. Pollen
grains of Hordeum-, Triticum- and Cerealia-types were
differentiated using the pollen key of Beug (2004). Seeds
and palaeozoological remains were manually extracted
from the organic matter; botanical nomenclature through-
out follows Czerepanov (1995).

Results

Palynological data (E. Kvavadze): Preservation and con-
centration of the palynomorphs appeared to be good, which
is typically the case in Georgian sarcophagi. Even the hair
of the deceased and parts of the clothing often survive
(Nicolaishvili 1979; Nicolaishvili 1985). This is probably
because these graves were not covered with earth, but with
stone.

Pollen spectra are dominated by Achillea-type 27%,
with clumps of Achillea pollen also prevalent. Subdomi-
nants include Poaceae (10%), Plantago lanceolata (9%)
and P. media/major-type (3%), with lesser amounts of
Taraxacum-type, Xanthium-type, Papaver, Malva, Arte-
misia and Trifolium-type pollen (Table 1). Many of these
taxa can be regarded as anthropogenic indicators (sensu
Behre 1986).

Ruderal taxa comprise up to 50% of the pollen repre-
sented (Fig. 2). Indicators of agricultural activity are also
present, among which cereals are predominant (7riticum-
type, Hordeum-type and other Cerealia-type). Some arbo-
real taxa, such as Juglans regia, Corylus and Vitis vinifera,
might be indicative of horticulture. Convolvulus, Polygo-
num aviculare-type and Centaurea are typical crop weeds.
Cirsium-type, Caryophyllaceae, Ranunculus-type, Cicho-
rioideae and Chenopodiaceae are indicative of pastures
(Fig. 2).

Trees and woodland are represented by Pinus pollen and
smaller quantities of Carpinus (probably from C. cauca-
sica), Quercus (probably from Q. iberica), Fagus (probably
from F. orientalis) and Tilia (probably from T. caucasica).
Juglans, Corylus and Vitis occur, and single grains of Picea
(probably from P. orientalis), Alnus, Ostrya and Buxus.

The group of non-pollen fossils is extremely rich.
Chaetomium fungal spores occur on decomposed fabric
(Van Geel and Aptroot 2006) and are predominant in the
samples from Tsitsamuri grave (Table 1). As well as a
piece of woven fabric, thought to be of flax, the palyno-
logical material includes decomposed Linum fibres
(Table 1; Fig. 3). Cotton fibres occur, some with clear
evidence of colouring. Thecaphora spores, which parasitize
wheat crop weeds such as Convolvulus are recorded. There
are also sub stantial amounts of epidermal cells of herba-
ceous plants, especially cereals, and algal zygospores of
Spirogyra and the amoeba Arcella.
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Table 1 Quantitative and percent composition of palynomorphs in
Tsitsamuri grave No. 101, Georgia

Taxa No. % Taxa No. %
Picea 1 0.2 Boraginaceae 9 19
Pinus 12 2.5 Malva-type 2 04
Juglans regia 4 0.8 Papaver 2 04
Alnus 1 0.2 Plantago major-type 15 3.1
Fagus 1 0.2 Plantago lanceolata-type 42 8.6
Carpinus 5 1.0 Apium-type 10 2.1
Ostrya carpinifolia 1 0.2 Trifolium-type 5 1.0
Buxus 1 0.2 Medicago minima-type 7 14
Quercus 1 0.2 Sparganium-type 1 02
Tilia 2 04 Typha-type 1 02
Vitis vinifera 2 0.4 Indeterminate NAP 7 14
Corylus 3 0.6 Cotton fibres 8 1.1
Cerealia-type 7 1.4 Flax fibres 3 04
Triticum-type 9 1.9 Poaceae epidermis 2 03
Hordeum-type 3 0.6 Ascospores undiff. 26 3.7
Poaceae 49 10.1 Glomus 3 04
Artemisia 2 0.4 Sordaria-type 26 3.7
Chenopodiaceae 5 1.0 Sporormiella 3 04
Caryophyllaceae 7 1.4 Podospora 19 2.7
Cichorioideae-type 25 5.1 Thecaphora 4 0.6
Taraxacum-type 2 04 Chaetomium-type 50 7.2
Aster-type 17 3.5 Dinoflagellata 3 04
Xanthium-type 3 0.6 Spirogyra 4 0.6
Achillea-type 130 26.7 Arcella 7 1.0
Carduus-type 4 0.8 Acari claws 5 07
Cirsium-type 12 2.5 Acari chelae 12 1.7
Centaurea-type 18 3.7 Acari undiff. 2 03
Polygonum 10 2.1 Acari hair 13 19
aviculare-type

Convolvulus 22 4.5 Helminth eggs 5 0.7
Fabaceae 4 0.8 Faunal remains undiff. 17 24
Saxifragaceae 9 1.9 Total pollen 486
Ranunculus-type 3 0.6 Total palynomorphs 698

Microzoological material was also observed in these
samples (Fig. 3), including setae, chelae and claws of mites
(Acari, Oribatida) as entire mites. Other insect remains
identified include intestinal parasite (helminth) eggs and
Apis sp. (honey bee) hairs.

Seed data (L. Rukhadze): Plant macrofossil material
from the burial includes seeds, fruits, nuts and even whole
flowers (Fig. 3). In all, 63 taxa were identified, corre-
sponding to 55 species, 49 genera and 25 families
(Table 2). The assemblage is quite complex, as it contains
representatives of meadows, woods, gardens and fields.
Weeds of cereal crops and gardens are prevalent. As in the
pollen material, the seed complex contains many ruderal
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Fig. 2 Representation of anthropogenic indicator pollen in the
Tsitsamuri grave material (sensu Behre 1986) compared to anthro-
pogenic classification of the macrofossil data (sensu Dobrokhotov
1961)

elements, but fewer true pasture elements (Fig. 2). Species
such as Schoenoplectus tabernaemontani, Dichostylis
micheliana, Carex panicea and Potentilla anserina may
indicate the presence of standing water in the landscape.
Carduus nutans, Thalictrum flavum and Sorghum hale-
pense are species common to river banks. Berberis cf.
vulgaris, Rubus cf. fruticosus, Ranunculus bulbosus,
Thalictrum minus, Potentilla argentea, Ajuga reptans and
Prunella vulgaris are characteristic of woodland margins,
woods and clearings. Many of the species represented are
from damp habitats, while taxa from dry habitats are fewer
in number.

One find of considerable interest is a perfectly preserved
Vitis vinifera seed (Fig. 3), distinguished from wild V.
sylvestris pips on morphological grounds (Rukhadze and
Bokeria 2007). Other species in the assemblage such as
Heliotropium suaveolens and Ajuga chia may also indicate
viticulture. Linum catharticum (wild flax) fossils were
found (Fig. 3). Weeds of flax crops including Poa prat-
ensis, Tribulus terrestris, Potentilla argentea, P. erecta and
Lappula echinata, indicate the occurrence of flax locally. A
piece of flax textile was found together with the Linum
macroremains (Fig. 4).

Malacological data (L. Mumladze): Two forms of ter-
restrial molluscs were identified. The first was scarce and
could only be identified to genus level as Orsula sp.
(Fig. 4). The second type was represented by seven spec-
imens and identified as Helicella derbentina. Every
specimen of this mollusc was immature, as indicated by the
immaturity of the orifice (Likharev and Ramelmeier 1952).
Helicella reproduces in March—April, reaching sexual
maturity at the end of summer. In warm weather, the snails
adhere to grass stems and were probably incorporated into
the burial when grass was added as bedding.
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Fig. 3 Palynological and macrobotanical remains from the Tsitsa-
muri grave: [ Vitis vinifera; 2 Medicago minima-type; 3 Achillea-
type; 4 Centaurea-type; 5 Triticum-type; 6 Cerealia-type; 7 flax fibre
showing characteristic segmentation; 8 cotton fibre; 9-10 Acari
chelae; 11 Acari hairs; 12 Acari claw; 13 Vitis vinifera seed; 14
Trifolium campestre flowers; 15 Onobrychis viciaefolia seeds; 16
Linum catharticum seeds; 17 Carduus albidus; 18 Avena fatua florets.
See Electronic Supplementary Material (ESM) for magnification scale
and additional photographs

Discussion and conclusions

When considered as a whole, the pollen and plant macro-
fossil data from Tsistamuri show some strong similarities.
Both assemblages contain large proportions of ruderal
plants, with indications of agriculture, horticulture and
viticulture. The presence of dung spores and helminths
indicate that grazed vegetation was incorporated into the
burial as bedding for the deceased, and that pasturing was
part of the Tsitsamuri landscape of the early Middle Ages.

The data demonstrate that the area was largely a cultural
landscape, a conclusion that is consistent with the archae-
ological evidence. Over 100 graves dating to the 4th—6th
centuries A.D. have been identified in the Tsitsamuri area
(Nicolaishvili 1979, 1985).

In the pollen and macrofossil assemblages, a grape pip
and numerous Vitis pollen grains have been found, which
indicate viticulture. Macrofossils include typical vineyard
weeds and pollen spectra include unusually high percent-
ages of Juglans regia and Corylus, suggesting that walnuts
and hazelnuts may have been cultivated. Whilst alone these
taxa could be considered as part of the woodland flora,
together they constitute indicators of human activity.

Agriculture is indicated by an abundance of weed seeds
and their pollen. Triticum- and Hordeum-type pollen was
found in substantial quantities. Macrofossil data might
suggests that Linum was cultivated in the local area,
although this is not supported by the pollen data because of
the poor pollen production of Linum. The piece of flax

Table 2 Plant macroremains from the Tsitsamuri grave with ecological classification according to Dobrokhotov (1961)

Taxa represented No. % Xerophile Mesophile Segetal Ruderal Meadow Pasture Medicinal Cultivated
Ajuga raptans 400 35.0 + +

Lamiaceae undiff. 100 88 + + + + +
Potentilla anserina 80 7.0 + + + +

Setaria verticillata 66 58 +

Linum catharticum 45 3.9 + +

Thalictrum minus 40 35 + + +

Ajuga chia 33 29 + +

Arenaria serpyllifolia 31 2.7 + + + +

Heliotropium suaveolens 27 24 + +
Onobrychis viciaefolia 27 24 + +

Trifolium campestre 26 23 + + +

Euphorbia helioscopia 20 1.8 + + +

Potentilla argentea 18 1.6 + + + +
Thalictrum flavum 18 1.6 + +

Alyssum parvifolium 16 14 + +

Echium vulgare 15 13 + + +

Eryngium campestre 15 1.3 + +

Thymelaea passerina 15 1.3

Carduus albidus 14 1.2 + + + +

Avena fatua 12 1.1 + +

Daucus carota 12 1.1 +

Potentilla erecta 8 07 + + +

Potentilla sp. 8 07 +

Lappula echinata 7 0.6 + +

Spergularia campestris 7 06 + + +
Euphorbia falcata 6 05 + +

Euphorbia lathyrus 5 04 +

Tragus racemosa 5 04 + +
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Table 2 continued

Taxa represented No. % Xerophile Mesophile Segetal Ruderal Meadow Pasture Medicinal Cultivated
Amaranthus retroflexus 4 04 + +

Euphorbia platyphyllos 4 04 + +

Ranunculus bulbosus 4 04 + +
Cirsium vulgare 3 0.3 + +

Xanthium cf. spinosum 3 0.3 + +

Berberis cf. vulgaris 2 02 +

Crataegus cf. pentagyna 2 02 +

Fumaria officinalis 2 02 + +
Medicago minima 2 02 + +
Petroselinum crispum 2 02 +

Sorghum halepense 2 02 + + + +
Stachys annua 2 02 + +

Tribulus cistoides 2 02 +

Verbena officinalis 2 02 + + +
Aegopodium podagraria 1 0.1 + +

Althaea hirsuta 1 0.1 + +
Androsace septentrionalis 1 0.1 +

Carex panicea 1 0.1 +

Centaurea sp. 1 0.1 +
Dichostylis micheliana 1 0.1 +

Euphorbia sp. 1 01 +

Fallopia convolvulus 1 0.1 + + +
Lapsana communis 1 0.1 + + + +
Neslia paniculata 1 0.1 +

Ornithogalum pyrenaicum 1 0.1 + + +

Papaver dubium 1 0.1 +

Poa nemoralis 1 0.1 + + +
Prunella vulgaris 1 0.1 + + +
Rubus cf. fruticosus 1 0.1 +

Salvia verticillata 1 0.1 + +
Schoenoplectus tabernaemontani 1 0.1 +

Vitis vinifera 1 0.1 + +
Indeterminate 12 1.1

Total macrofossils 1,142

textile is from the remains of a shroud in which the
deceased was wrapped. According to tradition, the burial
shroud was always of flax (Nicolaishvili 1979, 1985).
Coloured cotton fibres suggest that the deceased was
interred in his or her clothing made of coloured fabric
(ESM Fig. 5).

An important aspect of the pollen and macrofossil
assemblages is the prevalence of hydrophilic elements in
both. Most notably, the low Chenopodiaceae (1.3%) and
Artemisia (0.5%) pollen content of the burial material
indicates local conditions wetter than at present. In the
Tbilisi-Mtskheta region in which Tsitsamuri is situated, the
pollen proportion of Chenopodiaceae is typically 25-50%
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and Artemisia 5-15% (Kvavadze and Stuchlik 1991;
Kvavadze and Gabashvili 1998; Connor et al. 2004). The
presence of such taxa as Typha, Sparganium, Schoeno-
plectus, Dichostylis, Carex, Arcella and Spirogyra in the
spectra is indicative of the existence of open water and wet
meadows in the burial environs, which is not the case
today.

Palaeoecological data from the Tbilisi-Mtskheta
region support the suggestion of a wetter climate during
the 4th—6th centuries A.p. (Connor and Kvavadze 2005).
Pollen data from Lake Jvari, 3 km south of Tsitsamuri,
exhibit relatively high proportions of arboreal taxa
around this time, while Chenopodiaceae percentages are
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Fig. 4 /-3 Molluscs; 4-5 linen
textile fragments from the
Tsitsamuri grave. See ESM for
magnification scale and
additional photographs

relatively low (Connor 2006). High lake levels, dated to
1630 £ 40 and 1510 £ 40 years B.p., are recorded in
southern Georgian lake sediments (Kvavadze et al.
2007c). We interpret this as an indication of generally
wetter climatic conditions across the region in the early
Middle Ages.

Differences between the pollen and macrofossil data are
enlightening. For example, the trees represented in the
pollen spectra are absent from the macrofossil material,
and yet the existence of woodland is supported by ma-
crofossils of woodland herbs. Furthermore, Achillea and
Plantago are well represented and dominant in the pollen
spectra, but are absent from the macrofossil assemblage.
The fact that Achillea-type pollen occurs in such large
quantities and as pollen clumps suggests that entire sta-
mens were incorporated into the burial. This in turn
indicates that these plants were in flower at the time of the
burial. Macroremains of Achillea are probably not pre-
served due to their fragility. Trifolium campestre flowers,
however, were preserved, proving that flowering plants
accompanied the burial. Several of these plants, including
Achillea and Plantago, have been useful medicinal plants
since ancient times and may have had special cultural or
ritual significance for the deceased.

The abundance of Trifolium flowers and Achillea pollen
provides an insight into the timing of the burial. Both these
herbs flower in early summer (Ketskhoveli 1973-1987).
Almost all of the plants represented in the seed assemblage
set seed in June (Ketskhoveli 1973-1987). The zoological
material adds further weight to this conclusion. The mites
identified have an active phase during the warmer months
and the immature molluscs are characteristic of the
beginning of summer. The combination of pollen, plant
macrofossil and zoological evidence allows us to conclude
that the burial’s bedding material was gathered in early

summer (probably June) from a landscape with consider-
ably more complexity than the present one.

Acknowledgments We thank K. Wasylikowa, K. Borojevic, M.
Rosch, A. Sarpaki, J.P. Wild, A. Miola, G. Arabuli and P. Dumoulin
for scientific consultations. We are very grateful to S. Connor, N.
Mchedlishvili, N. Tsirgiladze and G. Laliashili for the technical help
in preparation of the manuscript. Special thanks to artist Elene
Bukhnikashvili.

References

Behre K-E (1986) The interpretation of anthropogenic indicators in
pollen diagrams. Pollen Spores 23:225-245

Beug H-J (2004) Leitfaden der Pollenbestimmung. Pfeil, Miinchen

Bunting MJ, Tipping R, Downes J (2001) “Anthropogenic” pollen
assemblages from a Bronze Age cemetery at Linga Fiold, West
Mainland, Orkney. J Archaeol Sci 28:487-500

Connor SE (2006) A promethean legacy: late quaternary vegetation
history of southern Georgia, Caucasus. Unpublished doctoral
thesis, University of Melbourne

Connor SE, Kvavadze EV (2005) Climatic and human influences on
vegetation dynamics around Tbilisi over the past 6000 years.
Proc Georgian Acad Sci B3:64-76

Connor SE, Thomas I, Kvavadze EV, Arabuli GJ, Avakov GS,
Sagona A (2004) A survey of modern pollen and vegetation
along an altitudinal transect in southern Georgia, Caucasus
region. Rev Palaeobot Palynol 129:229-250

Czerepanov SK (1995) Vascular plants of Russia and adjacent states
(the former Soviet Union). Cambridge University Press,
Cambridge

Dobrokhotov VN (1961) Semena sornykh rastenii (seeds of weed
plants, in Russian). Izdatel’stvo Sel’skokhoziastvennoe Litera-
tury, Zhurnalov i Plakatov, Moscow

Downes J, Dickson C, French C, Hinton P, McKinley JI, Scaife R
(1994) Excavation of a Bronze Age burial at Mousland,
Stromness, Orkney. Proc Soc Antiq Scot 124:141-154

Hannon GE, Bradshaw RHW, Nord J, Gustafsson M (2008) The
Bronze Age landscape of the Bjare Peninsula, southern Sweden,
and its relationship to burial mounds. J Archaeol Sci 35:623-632

@ Springer



S224

Veget Hist Archaeobot (2008) 17 (Suppl 1):S217-S224

Ketskhoveli N (1959) Sakartvelos Mtsenareuli Sapari (Georgia’s
vegetation cover, in Georgian). Metsniereba, Tbilisi

Ketskhoveli N (ed) (1973-1987) Flora of Georgia, vol 1 (1973); vol 2
(1973); vol 3 (1975); vol 4 (1978); vol 5 (1979); vol 6 (1980);
vol 7 (1981); vol 8 (1983); vol 9 (1984); vol 10 (1985); vol 11
(1987). Metsniereba, Tbilisi

Kvavadze E, Gabashvili I (1998) Reflection of anthropogenic activity
in pollen spectra of bottom sediments of Lake Shavi (East
Georgia). Bull Georgian Acad Sci 157:140-144

Kvavadze E, Narimanishvili G (2006) The remains of Gossypium,
Linum and sheep hairs as textile fibers of cotton, flax and wool in
palynological material from Bronze Age burials. Palyno Bull
4:34-37

Kvavadze E, Stuchlik L (1991) Correlation of subfossil pollen spectra
with recent vegetation of the eastern border of the Trialety range
(the Tbilisi environs). Acta Palaeobot 31:273-288

Kvavadze E, Kakhiani K, Pataridze N, Connor S (2007a) The results
of palynological investigation of Paravani Kurgan. Proc Geor-
gian Acad Sci Biol Ser B 5:97-108

Kvavadze E, Gambashidze I, Mindiashvili G, Gogochuri G (2007b) The
first find in southern Georgia of fossil honey from Bronze Age
based on palynological data. Veget Hist Archaeobot 16:399-404

Kvavadze EV, Connor SE, Narimanishvili GK (2007c) Po-
zdnepleistotsenovaya i  golotsenovaia istoriia  razvitiia
landshaftov okrestnostnei Tsalki (Iuzhnaia Gruziya) po palino-
logicheskim dannym ozernykh i pochvennykh obrazovannii (Late
Pleistocene and Holocene history of landscapes on the Tsalka
Plateau (southern Georgia), based on palynological analysis of
lake and soil formations Russian). In: Mchedlidze G (ed) Problems
of palaeobiology II. Georgian National Museum, Tbilisi, pp 12-23

Likharev IM, Ramelmeier ES (1952) Nazemnie moliuski fauni SSSR
(The terrestrial mollusc fauna of the Soviet Union, in Russian).
Leningrad, Moscow

Moore PD, Webb JA, Collinson ME (1991) Pollen analysis.
Blackwell, Oxford

@ Springer

Nicolaishvili V (1979) Vashlisdjvris samarkhi (Vashlisdjvari grave
Georgian). In: Lordkipanidze O (ed) Questions of Georgian
archaeology, vol II. Metsniereba, Tbilisi, pp 63-77

Nicolaishvili V (1985) Digmis kheoba adrefeodalur khanashi (The
Digomi valley in the early feudal period Georgian). In:
Lordkipanidze O (ed) Questions of Georgian archaeology, vol
III. Metsniereba, Tbilisi, pp 90-104

Pokorny P, Marik J (2006) The find of honey-sweetened cereal food
residues from early Medieval burial site near Libice nad
Cidlinou: evaluation of the find from the point of landscape
and vegetation reconstruction (in Czech, with English summary).
Archeol Rozhl 57:559-569

Rosch M (1999) Evaluation of honey residues from Iron Age hill-top
sites in south-western Germany: implications for local and
regional land use and vegetation dynamics. Veget Hist Arche-
obot 8:105-112

Rosch M (2005) Pollen analysis of the contents of excavated
vessels—direct archaeobotanical evidence of beverages. Veget
Hist Archaeobot 14:179-188

Rukhadze L, Bokeria M (2007) K voprosy izuchennia iskopaemykh i
sovremmenykh vidov evropeskovo vinograda na territorii Gruzii
(On the question of fossil and recent European vine species in
Georgia Russian). In: Mchedlidze G (ed) Problems of palaco-
biology II. Georgian National Museum, Tbilisi, pp 56-70

Svanidze GG, Papinashvili LK (1992) Klimat Tbilisi (Climate of
Thilisi, in Russian]. Gidrometeoizdat, Sankt-Peterburg

Tipping R (1994) “Ritual” floral tributes in the Scottish Bronze
Age—palynological evidence. J Archaeol Sci 21:133-139

Van Geel B, Aptroot A (2006) Fossil ascomycetes in quaternary
deposits. Nova Hedwidgia 82:313-329

Van Geel B, Buurman J, Brinkkemper O, Schelvis J, Aptroot A, Van
Reenen G, Hakbijl T (2003) Environmental reconstruction of a
Roman period settlement site in Uitgeest (The Netherlands), with
special reference to coprophilous fungi. J Archaeol Sci 30:873—

883



	Botanical and zoological remains from an early medieval grave �at Tsitsamuri, Georgia
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion and conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


