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Sphagnum sp. + + + +
Lycopodium serratum Tunb. + +
Lycopodium sp. + + + + +
Selaginella sp. + + + +
Botrychium sp. +
Ophioglossum sp. + + +
Osmunda cinnamomea L. +
Osmunda sp. + + +
Schizaea sp. + +
Schizaeaceae gen.indet. + + + +
Anemia sp. + + + +
Mohria sp. + + + +
Lygodium digitatum Presl. + + + +
Lygodium japonicum Sv. + + +
Lygodium aff.multivallatum (W.Kr.)
Ram. + +
Lygodium sp. + + + + +
Cryptogramma sp. + +
Pteridacidites longifoliiformis Shat.,
Stuch. + +
Pteridacidites venustaeformis Shat.,
Stuch. + +
Pteridacidites aff.verus (N.Mtchedl.)
Shat., Stuch. + +
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Pteridacidites aff.vittatoides Shat., Stuch.

Pteris sp.*

Anogramma sp.

Onychium sp.

Pityrogramma sp.

Clavifera aff.tuberosa Bolch.

Clavifera sp.

Gleichenia sp.

Gleicheniaceae gen.indet.

Polypodium aureum L.

Polypodium verrucatum Ram.

Polypodium sp.

Verrucatosporites histiopteroides W.Kr.

Pyrossia sp.

Polypodiaceae gen.indet.*

Hymenophyllum sp.

Cibotium sp.

Dicksonia spanditocincta Purc.

Dicksonia unitotuberata Purc.

Dicksonia sp

Alsophyla sp.

Cyathea sp.

Hemitelia sp.

Dryopteris sp.

Woodsia sp.

Ginkgo sp.

Dacrydium sp.

Podocarpus sp.*

Phyllocladus sp.

Araucaria sp.

Abies alba Mill.

Abies sp.*

Cathaya sp.

Cedrus deodara Loud.

Cedrus sp.*

Keteleeria caucasica Ram.

Picea complanataeformis N.Mtchedl.

Picea minor N.Mtchedl.

Picea sp.*

Pinus sp.*

Pseudolarix sp.
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Pseudotsuga sp.

Tsuga aff. diversifolia (Maxim.) Mast.

Tsuga aff. canadensis (L.) Carr.

Tsuga sp.*

Pinaceae gen.indet.

Sciadopitys sp.

Cryptomeria sp.

Cunninghamia sp.

Sequoia sp.

Sequoiadendron sp.

Taxodium sp.

Taxodiaceae gen.indet.

Juniperus sp.

Cupressaceae gen.indet.

Ephedra sp.

Comptonia sp.

Myrica sp.

Carya cordiformis (Wangh.) C.Koch

Carya ovata Mill.

Carya aff.glabra (Mill.) Sveet

Carya sp.*

Engelhardia sp.

Juglans cinerea L.

Juglans regia L.

Juglans sp.*

Platycarya sp.

Pterocarya pterocarpa (Michx.) Kunth.

Pterocarya aff.stenopteraD C

Pterocarya sp.*

Juglandaceae gen.indet.

Tamarix sp.

Salix sp.

Alnus sp.*

Betula sp.

Carpinus betulus L.

Carpinus caucasica Grossh.

Carpinus orientalis Mill.

Carpinus sp.*

Corylus sp.*

Castanea sp.

Castanopsis sp.
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Lithocarpus sp.

Fagus sp.

Quercus sp.*

Celtis sp.

Ulmus foliacea Gilib.

Ulmus sp.*

Zelkova carpinifolia (Pall.) Dipp.

Zelkova serrata (Thinb.) Makino

Zelkova sp.

Ulmaceae gen.indet.*

Eucommia sp.

Ficus sp.

Moraceae gen.indet

Polygonaceae gen.indet.

Caryophyllaceae gen.indet.

Chenopodiaceae gen.indet.*

Tamarix sp.

Liriodendron sp.

Magnolia megafigurata (Krutsch) Ram.

Magnolia sp.*

Saxifragaceae gen.indet.

Annona sp.

Lauraceae gen.indet.

Berberidaceae gen.indet.

Nuphar sp.

Nymphaea sp.

Papaver sp.

Platanus sp.

Corylopsis sp.

Disanthus aff.cercidifolius Maxim.

Disanthus sp.

Hamamelis sp.

Fothergilla sp.

Parrotia sp.

Sycopsis sp.

Liquidambar sp.

Hamamelidaceae gen.indet.

Cercidiphyllum sp.

Rosaceae gen.indet.

Acacia sp.

Fabaceae gen.indet.
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Geranium sp.

Rhus sp.

Acer sp.

Aesculus sp.

llex sp.*

Icacinaceae gen.indet.

Euonymus sp.

Staphylea sp.

Buxus sp.

Rhamnus sp.

Parthenocissus sp.

Vitis sp.

Tilia caucasica Rupr.

Tilia aff.cordata Mill.

Tilia aff.platyphyllos Scop.

Tilia sp.*

Sterculia sp.

Elaeagnus sp.

Viola sp.

Myrtaceae gen,indet.

Onagraceae gen.indet.

Alangium sp.

Nyssa sp.

Cornaceae gen.indet.

Acanthopanax sp.

Avralia sp.

Brassaiopsis sp.

Dendropanax sp.

Fatsia sp.

Avraliaceoipollenites edmundi (Pot.) Pot.

Avraliaceae gen.indet.

Apiaceae gen.indet.*

Rhododendron sp.

Ericaceae gen.indet.

Sapotaceae gen.indet.

Symplocos sp.

Apocynaceae gen. indet.

Fraxinus sp.

Convolvulus sp.

Lonicera sp.

Viburnum sp.

Lamiaceae gen.indet.
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Plantago sp. N N N .
Knautia sp.

+ +
Scabiosa sp.

+ +
Dipsacaceae gen.indet.

+ + + +
Artemisia sp.

+ + + + +
Cichorium sp.

+ + + +
Asteraceae gen.indet.

+ + + + +
Poaceae gen.indet.*

+ + + + +
Nypa sp. + +
Arecaceae gen.indet.

+ + + + +
Pandanus sp.

+

Sparganium sp. . . N
Typha sp. .
Fupungopollenites wackersdorfensis
(Thiele-Pfeiffer) Liu Geng-wu + + + +
Tricolporopollenites sp. . .
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Abstract

The Sarmatian deposits of Eastern Georgia were learned using the palynological
method. About 200 samples were analyzied from Lower, Middle and Upper Sarmatian
layers distributed on territory of Kartli (sections of Aragvi-Bebristsikhe and Nadarba-
sevi) and Kakheti (sections of David-Gareji and Gombori). Most of the samples conta-
ined sufficient numbers of palynomorphs enabling calculation of the percentage of se-
parate plants in the composition of pollen assemblages.

A total of about 199 forms were identified that belong to 129 genera and 88
families. The data significantly enriched the knowledge about Sarmatian flora of Eas-
tern Georgia, which had been previously studied only from macrofossils, in whose
composition ferns, grasses and conifers were presented very poorly. Besides, microfo-
ssils on territory of Eastern Georgia are only associated with the deposits of Lower
and Middle Sarmatian. As for pollen and spores, these are present in all substages of
the Sarmatian, which allows tracing the dynamics of the vegetation cover and distin-
guishin the development stages. These data can be used as a basis for subdividing the
Sarmatian deposits into small stratigraphic unites — palynozones. Two types of diagra-
ms were generated for the Sarmatian deposits of Eastern Georgia: a traditional palyno-

logical diagram reflecting the percentage of separate plants, and a diagram presenting
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groups of plants grouped by their climatic and ecological requirements. Overall analy-
sis of the diagrams enables tracing of both the evolution of flora and vegetation. The
process primarily included decrease of the composition of hygrophilous forests, ove-
rall forests shrinking, and expansion of woodless areas. The changes occurred under
the influence of climatic fluctuations, mainly associated with reduced humidity. Our
materials suggest that the xerophytisation of climate in Eastern Georgia began in early
stretches of the Sarmatian but became more intense in the Late Sarmatian, as reflected
in all sections we studied. The process of xerophytisation went differently in different
regions of Eastern Georgia, being very intense in Kartli and weaker in Kakheti.

Five stages (palynozones) of vegetation evolution in Eastern Georgia were iden-
tified on basis of changes in the composition of pollen assemblages during the Sarma-
tian period. All the five stages are present in the Aragvi-Bebristsikhe setcion. Only
palynozone 111 is missing in the Nadarbasevi section, which may be associated with
Buleishvili’s supposition that the continental regime in this region came later (end of
Middle Sarmatian) than in other regions of Eastern Georgia. At the same time the Na-
darbasevi section has a comprehensive representation of the palynozones (I, 1, 1V, V).

In Kakheti, an area similar to Aragvi-Bebristsikhe is the David-Gareji section,
even though palynozone I (Lower Sarmatian) is missing there. Yet the other palynozo-
nes (11-V) are well correlated with those of the Sarmatian deposits in Kartli.

The Gombori section is somewhat problematic as it may be divided into 2 parts
according to the fauna data and information from the pollen analysis. The lower part
earlier dated as Lower-Middle Sarmatian by the fauna data was referred to palynozo-
nes I-11, and the upper part — to palynozone V.

All sections the pollen assemblages of palynozone V show similar changes in
the character of vegetation and in climatic conditions, mainly towards reduction of
humidity.

The identified palynozones we compared to zones identified by data on forami-
nifers. By paleoecological conditions, the palynozone | and the upper part of faunisti-
cal zone Il are well correlated. The palynozone Il which reflects the conditions of
climatic optimum can be compared to faunistical zones I11-1V, corresponding to the
period of strongest foraminifers development. Both the palynozone 111 and faunistical
zone V reflect deterioration of living conditions for fauna and for flora.

The established palynozones can be used for subdividing the Sarmatian deposits

of Eastern Georgia into small geochronological units — palynozones.
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