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INTRODUCTION

Georgia — an ancient Christian
country — occupies the central and sou-
th-western parts of Caucasia — an isth-
mus between the Black and the Caspian
Sea. In the west, it is contiguous to the
Black Sea, in the east to the intermoun-
tain depression of the River Mtkvari (=
Kura) in the Caspian Lowlands (the Tran-
scaucasian Depression), the northern
border follows the high mountain tops
of the Greater Caucasus, the southern
one crosses the Minor Caucasus (in the
eastern part) and separates the Minor
Caucasus from the adjacent mountain
ranges of north-eastern Asia Minor. Po-
litically, Georgia borders on the Russian
Federation (to the north), Azerbaijan (to
the east), Turkey (to the south-west) and
Armenia (to the south-east). The bor-
ders have changed several times during
the history of Georgia, especially in the
earlier stages of the formation of the
Georgian nation.

Kavkasioni, i. e. the Greater Cau-
casus range, rises up to 4605 m (Mt.
Ushba, highest mountain within Geor-
gia) and 5633 m s. m. (Mt. Elbrus, in the
Russian Federation) i. e. over 1000 m
above the eternal snow-line. Mountain
passes at an altitude of 2200-3000 m s.
m. were used as trade-routes from the
earliest times. In the mountains of Ka-
vkasioni permanent settlements are
found up to an altitude of 2500 m s. m.
Though the Minor (or Lesser) Caucasus
mountains reach an altitude of 3304 ms.
m., there are no glaciers and no eternal
SNOW.

The natural conditions of the so-
called intermontane lowlands of Geor-
gia, consisting of the Colchic Lowlands
(adjacent to the Black Sea, in West Ge-
orgia) and the foothills between Kavka-
sioni (in the north) and the Minor Cauca-
sus (in the south-west), including the
Mitkvari Valley (= Kura valley, in East
Georgia), were favourable for settle-
ment and mixed farming.

In the east, Colchic Lowlands are
surrounded by the Imeretian Elevation
which connects the Greater Caucasus
with the Minor Caucasus. The highest
part of it, the Surami range, divides the
counftry into two major natural geo-
graphical regions: Eastern and Western
Georgia, the first having been called
Iberia and the latter Colchis by ancient
Greek and Roman writers.

Diversity of climate and relief of
Georgia has been highly important for
its economic development since the ear-
ly stages of human activities. Numerous
rivers (more than 25.000), which pro-
moted intensive agriculture, eliminated

the need for irrigation systems, having
proved so essential in the economy of
the Ancient East (Egypt, Babylon). Be-
sides, these rivers served as trade-rou-
tes. Due to their rapid current, the rivers
were used for transportation of timber
(especially in Colchis).

Georgia is rich in various mineral
resources. In the mountains of Georgia
copper was extracted, essential for non-
ferrous metallurgy, which by that time
reached a high level of development.
Rich iron deposits prompted the pro-
gress of ferrous metallurgy. Magnetic
sands along the Black Sea were of parti-
cular importance. Rivers, containing
gold dust, were known during the Greek
Epoch.

Vakhushti Bagrationi, the promi-
nent Georgian historian and geographer
of the 18th century, distinguished two
botanical and agricultural zones within
Georgia: the mountainous and the low-
land one. Since the Neolithic Revolu-
tion, these two zones represented one
closely integrated system. The lowlands
were characterized by rich harvest of
grain crops, vineyards and orchards. In
the mountainous areas the harvest of
grain crops was much poorer, vineyards
and orchards were absent.

Georgia covers an area of 69.500
km?. The population is 5.5 million (2/3
of them being Georgians). The Geor-
gians call themselves “kartveli” (sing.)
and “kartvelebi” (pl.), hence the name of
the country in Georgian language is
“Sakartvelo”. The Georgian language
belongs to the group of Kartvelian lan-
guages, included in the family of Ibe-
rian-Caucasian languages. It is sugge-
sted that the Georgian language is rela-
ted to Anterior-Asian languages, the
Basque language (the Basque nation is
living in Spain, in the northern part of
the Iberain peninsula, close to the Pyre-
nees), connections to the Indo-Europe-
an languages, however, are uncertain.
Written Georgian dates back to the 3rd
century B.C. (to the reign of king Parna-
vaz).

Christianity, adopted as the official
religion in 337 A. D., promoted the
unification of Georgia and the develop-
ment of written Georgian language.

In ancient times, Georgian tribes
were known as skillful farmers, cattle-
breeders and metallurgists. Various ar-
chaeological discoveries, as well as an-
cient oriental and Georgian manuscripts
testify to an early economical, social
and cultural development of the Geor-
gian people. According to these data, the
leading branches of economy of the coun-
try must have been: 1) agriculture (field
crop cultivation, vine making, horticul-

ture, vegetable growing, etc.); 2) cattle
breeding; 3) domestic craft (weaving,
wood work, blacksmith work, textile
production, pottery, ceramics, etc.).
Georgians developed plough-land culti-
vation, various forms of irrigation (es-
pecially in the mountain areas) aiming
toincrease crop capacity of natural gras-
slands (2 and 3 harvests per season). Of
16 species of wheat 11 are represented in
Georgia.

Ancient Georgian manuscripts and
special medical books (“Karabadini™)
contain information on various herbs.
The first serious scientific information
concerning the vegetation of Georgia
was given by Vakhushti Bagrationi (18th
century). According to several histori-
cal sources and notes of foreign travel-
lers, the plants from different parts of
Georgia and from other countries were
cultivated in the park of Georgian kings
in Legvta Khevi (now Botanical Garden
of Thilisi). In the 18th century, foreign
scientists became interested in the extre-
me diversity of Georgian vegetation and
flora.In 1852, on the basis of rich collec-
tions of Caucasian plants, the Caucasian
Museum was founded. In the beginning
of the 20th century, all the branches of
botanical science (anatomy, physiolo-
gy, taxonomy, floristics, phytosociolo-
gy, etc.) started to develop in Georgia.
The Institute of Botany, which belongs
to the Academy of Sciences, was ope-
ned in 1933. Long-standing expeditions
to different parts of the Caucasus and of
Georgia, as well as monographic studies
of separate taxa served as a basis for the
8-volume “Flora of Georgia”. In 1971,
the first volume of the totally revised
second edition of “Flora of Georgia”
appeared (11 volumes have already been
published so far). Later, it was decided
to publish “The Vegetation of Georgia”
under the editorship of the present au-
thor (NAKHUTSRISHVILI, 1990, 1991). Only
two volumes of this work have been
published till now (DoLukHANOV: “Fo-
rest Vegetation of Georgia”, PartI, 1990,
and SHATILOVA and RaNIsHvILI “Mate-
rials on the History of Flora and Vegeta-
tion of Georgia”, 1991); several volu-
mes are in print. Until its complete pu-
blication, the author of the present book
decided to characterize briefly the main
types of vegetation of Georgia and to
publish it in English. This present publi-
cation bears a special purpose: During
the 75-year period of isolation of the
USSR and of Georgia in particular, it
was not so easy for foreign scientists to
get adequately acquainted with the inte-
resting plant life of Georgia and to com-
pare the Caucasian flora and plant com-
munities with those of other countries.
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Historico-Geographical Regions of Georgia

1. Abkhazeti 11. Tush-Pshav-Khevsureti
2.  Svaneti 12. Kakheti

3. Racha-Lechkhumi 13 Kizikd

4. Samegrelo 14.  Gare Kakheti

5. Imereti 15. Gardabani

6. Guria 16. Trialeti

7. Adjara 17.  Kvemo Kartli

8.  Shiga Kartli 18. Javakheti

9. Karthi 19. Meskheti
10. Mtiuleti
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Today, Georgian botanists are glad to be
able to collaborate with scientists from
many other countries.

1.ENVIRONMENTAL CONDITIONS

Georgia occupies an interesting
geobotanical position as a part of Cauca-
sia—the region which links Europe with
Asia. The country is characterized by
rather contrasting natural conditions
which account for the extremely high
degree of divergence of plant communi-
ties within this comparatively small area.
The landscape of the country includes
different types of desert and semi-desert
vegetation mainly in the eastern parts of
Georgia, luxuriant Colchic forests of
moist, almost subtropical climate in the
west, and high-mountain plant commu-
nities in the north and in the south.

The complex orographic structure
of Georgia and its geographical position
account for the geographical and ecolo-
gical isolation of certain plant commu-
nities, which has resulted in a high ratio
of local endemism (particularly ende-
mics of the Greater Caucasus Range and
of the Colchis) and of a variety of spe-
cies of different phytochorological
groups, like Iberian and Anterior-Asian
group, etc.). The flora of the country
includes about 4.200 species of wild
flowering-plant species, and over 8500
species of spore-bearing ones (75 pteri-
dophytes, about 800 mosses, 600 li-
chens, 5000 fungi, 2000 algae).

1.1 Orography

Geologically, the territory of Geor-
gia belongs to the Alpine System of
Eurasia. Its geological and geomorpho-
logical structure reveals a great genetic
diversity, as a result of tectonic, volca-
nic, petrological, gravitational, erosio-
nal and other processes.

Structurally, the area can be divi-
ded into the following major landforms:
1) The range of the Greater Caucasus

(Kavkasioni);

2) the Georgian Intermontane Area
(between the Greater and the Minor
Caucasus);

3) the Mountain System of the Minor
Caucasus (Meskheti-Trialetian Ran-
ge), including the South Georgian
Volcanic Upland.

Georgia comprises the southern
side of the middle part of the Kavkasioni
as well as the north-western parts of the
Transcaucasian Depression, the Minor
Caucasus, 1. e. the Transcaucasian Uplan.

Altitudes in Georgia vary conside-
rably from the sea level (at the Black

Sea) to some of the highest peaks of the
Greater Caucasus, reaching 4695 m (Mt.
Ushba), 5068 m (in the Shkhara massif),
and 5047 m s. m. (Mt. Kazbegi, Kaz-
bek). From the geological point of view,
this area consists, mainly, of Meso- to
Cenozoic deposits. Ancient Precambrian
and Paleozoic formations are poorly re-
presented and of secondary importance.

1.2 Climate

The climate is one of extremes. Itis
possible to distinguish several climatic
zones from the humid, almost subtropi-
cal climate to the climate of permanent
snows and glaciers. Such a considerable
range of climatic conditions is caused
both by the orographic structure and the
presence of the Black Sea and the Ca-
spian Sea. The Black Seaand high moun-
tain ranges of the Greater Caucasus are
the most important orographic factors
determining the climate of Georgia by
preventing the invasion of cold air mas-
ses from the north. The climate of the
country has been formed by the air mas-
ses blowing from sea, as well as by the
latitudinal position between southern
Russia and the Inner-Anatolian moun-
tains system.

The highest mean annual tempera-
ture amounts to 15° C (Sukhumi in
Abkhazia, on the Black Sea coast), the
lowestin the Kavkasioni Ridge (altitude
5000 m). The warmest winter (5-7° C, in
January)is in Colchis (West Georgia, on
the Black Sea coast).

Annual precipitations in Georgia
range from over 4500 to 400 mm or less.
Increase of altitude e.g. in Svaneti (nor-
th-western Georgia) and Javakheti (sou-
th-western Georgia) is paralleled by re-
duction of precipitation, while in other
districts (Kazbegi region, Kakheti, etc.)
the amount of rainfall increases with
elevation. The highest amounts of preci-
pitation occur at the following altitudes:
from 300-500 m to 3500 m s. m. in
Western Georgia, and from 1200 to 3500
m in the eastern part of the country.

The climatic conditions of several
districts of Georgia are demonstrated
diagrammatically (fig. 1). Notwith-
standing the short distance between the-
se districts (40 km between Batumi and
Bakhmaro, 380 km between Batumi and
Shiraki, 155 km between Shiraki and
Kazbegi), their climatic conditions are
noticeably different.

1.3 Soils

There is a great diversity of soil
types in Georgia. The following soil
provinces can be distinguished:

1) the soil province of Western Georgia;

2) the soil province of Eastern Georgia;

3) the soil province of Southern Geor-
gia.

The main types of soil are allocated
in accordance with the altitudinal zones.
In the Western Georgia soil province
(between the Black Sea and Likhi Mts.)
it is possible to distinguish the bog and
podzolic soil zone in the lowlands, the
krasnozem and zheltozem zone in the
hilly piedmonts, the zone of mountain-
forest and the mountain-meadow soils.

The soil province of Eastern Geor-
gia comprises the plains, piedmonts and
mountain massifs, situated eastwards
from Likhi mountain range. Chestnut
soils, chernozems, brown humic-sulpha-
tes, saline soils of steppes and semi-
deserts, as well as intermediate forest-
steppe and mountain-meadow soils oc-
cur in this province.

The Southern Georgia soil provin-
ce includes Javakheti, Tsalka-Dmanisi
and Erusheti uplands, the hollow of
Akhaltsikhe, etc. A considerable part of
this area is covered both with the moun-
tain chernozems (which are formed at
altitudes from 1200-2200 m) and mea-
dow chernozem-like soils. In highlands
they are replaced by mountain-meadow
soils. Besides, the alluvial soils, redzi-
nas, brown as well as the meadow-brown
soils occur here, with the predominance
of brown forest type of soil in the moun-
tain forest belt.

2.HISTORY OF FLORA AND VEGE-
TATION

The history of flora and especially
the vegetation of Georgia is very com-
plicated and, despite the intensive pale-
obotanical researches of the recent past,
still needs to be studied.

The earliest records of fossil flora
stem from the Paleozoic. Species of Le-
pidodendron (large trees reaching a hei-
ght of nearly 40 m), Sigillaria (high
plants with erect stems and characteri-
sticrhizophore system-stigmarias), Aste-
rocalamites were determined from the
Lower and Middle Carboniferous depo-
sition of the Khrami crystalline massif
(South Georgia). From the same period
are also known Cordaitales — a group
with anatomic structures (tracheids, well-
developed pith) very similar to that of
conifers (SHATILOVA & RAMISHVILI,
1990).

In the Early Jurassic, almost the
entire territory of Georgia was covered
by sea, except for Khrami, Loki and
Dzirula ancient massifs.

The climate of this period was
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Fig. I — Climadiagrams of several regions of Georgia.
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warm-temperate. Water temperature in
the seareached 23-24° C, but in the Late
Toarcian it decreased considerably (7-
15° C). From the Early Jurassic deposi-
ts, Calamitales are of special interest
with the only species Neocalamites ho-
erensis. The above mentioned period
was characterized by the wide-spread
occurrence of equisetoides, which were
restricted to marshes as nowadays (Sva-
NIDZE, 1972; Jasamanov, 1985).

Pteridophytes were represented by
25 taxa. Microfossils found belong
mainly to the genera of Cladophlebis
(Osmundaceae). At the same time Gin-
gko was represented by 2 species — G.
mziae (specific for Georgia) and G. hut-
tonii. The species Sphlenobaiera specta-
bilis and Phoenicopsis ex gr. angustifo-
lia also belong to Gingkoaceae. In the
Early Jurassic a considerable group was
formed by Bennettitales, the ancestors
of the flowering plants (according to the
viewpoint of several botanists) Eucom-
midites troedssonii (gymnosperms pol-
len) and many other plants were present
in the same period too.

In the Bajocian (Middle Jurassic)
the entire territory of Georgia was under
the sea; by the end of i, first the eastern
part and afterwards (in Bathonian) the
whole territory have emerged. The ap-
pearance of freshwater basins was cha-
racteristic for that period, as well as the
process of peat accumulation (KAKHAD-
ZE, 1947). The Early Jurassic flora is
much richer than that of the Early Juras-
sic. To day nearly 175 plants species are
known. Among them 55 species are fer-
ns, (Coniopteris, Cyatheaceae, Osmun-
daceae, Gleicheniaceae). The other cha-
racteristic components were representa-
tives of Paracycas (Cycadaceae) and
Ptilophyllum (Bennettitaceae) etc. The
climate of the Middle Jurassic seemed to
have been tropical; the representatives
of Cycadales and Gingkoales were do-
minantin woodlands (KArAsHVILI, 1977,
SVANIDZE, 1972).

In the Late Jurassic the territory of
Georgia was covered by sea, except the
Svaneti Elevation, as well as that of
southern parts.

By the beginning of the Late Juras-
sic a great number of ferns, Ginkgoales,
Cycadales and Bennettitales had extin-
cted with the occurrence of an arid zone
in Eurasia (from Spain to central China).
Brachyphyllum and Pagiophyllum oc-
cupied a dominant position. As indica-
ted by the prevalence of Classopollis,
the Cheirolepidaceaea increased consi-
derably.

The occurrence of remnants of new
species Angiopteris iberica (Marattia-
ceae) in the Late Jurassic fossiliferrous

deposits is of great importance. It under-
mines the opinion, that these archais
living ferns disappeared from the floras
of the Northern Hemisphere after the
Middle Jurassic.

According to VAKHRAMEEV (1988),
the Late Jurassic paleofloristic province
of the Caucasus was a part of the Euro-
Sinian region.

The flora of the above-mentioned
province could be characterized by the
presence of occasional equisetoides, a
few ferns, Ginkoales, the absence of
Czekanowskia and the predominance of
Cycadales, Bennettitales, as well as Pa-
chypteris, Sagenopteris, Pagiophyllum.

The Tertiary

In the Paleocene and Eocene on the
territory of the Caucasus a long island
was formed as a basis of the further
mountain range. According to AVAKOV
(1989) in the Eocene the dominant posi-
tion was occupied by the Angiosperms,
representatives of evergreen Fagaceae
and Myrica.

At the same time the process of
migration of the Boreal cold-resistant
plants, which had begun previously in
the Cretaceous, resumed at the end of
the Eocene.

Atthe Eocene/Oligocene boundary,
the folded structure of the Alpine system
began to form in the Mediterranean oro-
genetic band. It comprised the (geosyn-
clinal) regions of the Southern Slope of
the Greater Caucasus range and Ajara-
Trialeti, the main part of today Georgia.
Uplift caused a change in the climatic
conditions; the latter determined the
character of the vegetation: the number
of conifers increased and warm-tempe-
rate plants became more numerous (SHA-
TILOVA & RamisnHviLI, 1990).

During the Oligocene, the Cauca-
sus was a small island surrounded by
vast basin with scattered islands, where
the tropical flora of the Poltava type
(palms, laurels, etc.) was well develo-
ped. In the Oligocene deposits remnants
of conifers were found, indicating the
penetration of northern taxa into the
Caucasus.

The Oligocene plant world was
greatly influenced by Arcto-Tertiary or
Turgay flora, formed in the Eastern and
Northern parts of modern Asia. Repre-
sentatives of this flora, especially Pina-
ceae, penetrated into the Caucasus. Many
botanists consider that migration of the
Turgay elements became more intensi-
ve after the Turgay Strait had become
dry by the end of the Oligocene.

According to GROssHEM (1946)
Turgay migrants began to change and

gave rise to the ancient mesophytic fo-
rest flora, called Mediterranean-Turgay
flora by this author.

During the Early Miocene the Cau-
casus island started to expand. Fossil
assemblages from different part of Ge-
orgia, especially from Eastern Georgia,
confirm the subtropical nature of the
Miocene flora with the predominance of
evergreen woody plants, accompanied
by the deciduous Castanea sp., as well
as by conifers of northern origin (Pinus
sp.)-

The following plants have been
known since the Early deposits of Kartli
(EastGeorgia): Quercus neriifolia, Myri-
calignitum, Laurophyllum primigenium,
species of Apocynophillum. Of the 46
taxa two are pteridophytes and gymno-
sperms. The dominant position is occu-
pied by angiosperms, among them the
predominance of Myricaceae, Juglan-
daceae and Lauraceae shoud be noted.
Evegreen Fagaceae, Lauraceae and other
thermophilous plants, contributing to the
formation of moist-subtropical forests
in the Paleogene, adapted to the reduced
humidity of the Early Miocene (Diapa-
RIDZE, 1981).

In the Middle Miocene plants of
warm and dry climate participated in
sclerophyllous formations. Myrica spe-
cies covered river banks. Sclerophyl-
lous plants were represented by the spe-
cies of Myrica, Callistemophyllum, Aca-
cia, Quercus (Q. drymeja). Several spe-
cies of Lauraceae, Sapindus, Smilax and
Magnolia formed moist-subtropical fo-
rests (Avakov, 1979).

It is possible to suggest that an
altitudinal differentiation of vegetation
already existed in the Middle Miocene.
Coastal and low mountainous areas were
covered by evergreen Fagaceae, arbore-
scent ferns, Hymenophyllum, etc. The
next altitudinal belt was occupied by
mesophilous deciduous forests of Pla-
tanus, Comptonia, Juglans, Pterocarya,
accompanied by Cathaya, Keteleeriaand
etc. Cold-resistant plants occured even
higher; mention should be made of spe-
cies of Betula, Fagus, Acer, Tilia, Ul-
mus (SHATILOVA & RamisuviL, 1990).

During the Sarmatian (Upper Mio-
cene) the Caucasian island, known in
the literature as Jephetis was situated
close to Iranian and Central Asian land.
This encouraged the immigration of xe-
rophilous elements into the Caucasus. It
is suggested that the forestless forma-
tions of xerophytic plant communities
were widely distributed during the Up-
per Miocene. According to GROSSHEIM
(1946), Pelargonium endlicherianum,
the fern Ceterach, etc., are relicts of the
ancient xerophytic flora of this period.
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The close position of Jephethis to
the Iranian mainland, separated as a cape,
caused division of the mesophytic Me-
diterranean-Turgay flora into Western
and Eastern parts. In the West the Col-
chic flora began to form, while the Hyr-
canian elements evolved in the eastern
part. Both were of mesophytic nature.
The analysis of the contemporary vege-
tation makes many botanists suggest the
existence of a third xerophytic flora.

Based on the fossils, it is possible
to build up a picture of the Sarmatian
flora: evergreen Magnolia dianae, spe-
cies of Lauraceae (Cinnamomum, Lau-
rophyllum primigenium, L. pseudoprin-
ceps, etc.), as well as the representatives
of the Mediterranean-Turgay and Tur-
gay deciduous flora, such as Salix, Pyrus,
Carpinus, Juglans, Ulmus, etc. Conifers
(Pinus saturni, Sequoia langsdorfii) and
xerophytic species of Myrica have been
known from the same age.

Kolakowsky pointed out that the
richest Sarmatian floras occurred in
Abkhazeti (Colchis). They were closely
related to the southern subtropical and
tropical floras (Melastomites, Mastixia
microphylla, Ventilago etc.). The Sar-
matian floras of Abkhazeti are very si-
milar to Oligocene-Miocene European
floras. These floras indicate the wide
distribution of subtropical evergreen
plants, mainly Lauraceae, such as Oco-
tea, Persea, Aniba, and many others and
the deciduous arborescent plants of warm
climate which survived until now only
in Central and South America, partly in
the Mediterranean area and in the South-
Eastern Asia, Himalayas and China,
where the relic forests of Ulmus, Fagus,
Quercus, Abies and Cryptomeria are
represented. These forests show also a
great similarity to the vegetation, confi-
ned to mountainous Japan during the
Miocene-Pliocene (KOLAKOWSKY,
SHAKRYL, 1976).

The Tertiary-relic species of Col-
chic type, such as the species of Buxus,
Pterocarya,etc. and the hemixerophytic
Mediterranean plants: Arbutus, Celtis,
Smilax, Thelycrania(Cornus), Quercus,
have been found in the Sarmatian depo-
sits of Abkhazia.

The territory of Eastern Georgia,
where steppes and semi-deserts are di-
stributed now, is considered to have
been covered with both sclerophyllous
and moist-subtropical forests.

In South Georgia the shrubs of su-
btropical and temperate climate domi-
nated by Lauraceae, were represented
by narrow-leafed xerophytic elements
(CHELIDZE, 1970).

In the Meotian after the regression
of the Mediterranean Sea, the strait se-

parating the Jepethis from the southern
mainland disappeared and the Caucasus
became a peninsula. The formation of
main folded systems reached the final
point and the vegetational belts were
formed. The Meotian macrofossils in-
cluded Cryptomeria japonica, species
of Lauraceae, Salix coriacea, Myrica
lignitum. Ferns, especially Dicksonia,
were represented by a large number of
species. Palynological data attest to the
fact that the following genera of conifers
were present: Abies, Picea, Tsuga (5
species), Cedrus, as well as Carya, “Ca-
stanopsis frutinervis”, (leaf of Quercus)
representatives of Hamamelidaceae,
(Liquidambar, etc.).

Judging from the composition of
the fossiliferous deposits, in this period,
coniferous and broad-leaved forests (7a-
xodium, Cryptomeria, Magnolia, spe-
cies of Hamamelidaceae, etc.) with the
species of Quercus, Carya, Fagus, Ca-
stanea and Platanus began to prevail.

Relatively dry habitats were occu-
pied by following hemixerophytes:
Quercus drymeja, Pistacia miocenica,
Sophora europaeus, Pyracantha cocci-
nea. At the same time the following
plants began to crop up (present-day
members of the Georgian flora): Rhodo-
dendron caucasicum, Fagus orientalis,
Zelkova crenata (= Z. carpinifolia).

The fossil flora of Goderdzi pass
(South-Western Georgia) was distin-
guished by the feature characteristic of
Sarmatian flora (PURCELADZE, TSAGARE-
L1, 1974; UzNADZE, TSAGARELI, 1979).

Taking into account fossil deposits
of Colchis, mesophytic flora obviously
prevailed here. Representatives of An-
nonaceae, Hamamelidaceae and Laura-
ceae are known from this period, which
was characterized by warm maritime
climate. Ferns, distributed in Georgia
during the Pontian can now be found
only in the tropics.

During the Pontian gymnosperms
were widespread. Nowadays some of
them occur in mountain forests of tropi-
cal and subtropical countries. In the be-
ginning of the Pliocene Pinus pithyusa
was widely distributed (RAMISHVILI,
1969).

Investigations carried out by Ko-
LAKOWSKY (1964 ) in Kodori (Abkhazeti)
point to the existence of lowland and
low-mountain forests with Myrica li-
gnitum, Salix varians, Alnus subcorda-
ta. Coastal lowlands were covered with
forests of Quercus kodorica and Carya
denticulata, while the riversides were
occupied by species of Liquidambar,
Taxodium, Nyssa, Tectocarya lusstica,
Ocotea, evergreen Fagaceae like Pasa-
nia, Castanopsis, etc., which were cha-

racteristic of the subtropical forests of
the Pontian. In the lower mountain zone
considerable areas were populated by
Lauraceae with tree ferns (Cyathea, Al-
sophila, Dicksonia).

In the lower mountain zone scle-
rophyllous formations were distributed
with the elements of maquis. Pines oc-
cupied rocky habitats.

" KorLakowsky (1964) pointed out
that an important change in the flora of
warm-temperate climate took place du-
ring the Pontian. The mid-mountain belt
was populated by Fagus, Castanea, Acer,
Tilia species. The presence of conifers —
Gingko, Keteleeria, ferns like Polypo-
dium, etc., lianas like Vitis betulifolia,
Parthenocissus quinquefolia becomes
fairly possible.

Dark coniferous forests (with the
species of Abies, Tsuga, Picea, Cedrus,
etc.) occupied relatively higher altitu-
des.

On the territory of Western Geor-
gia a great number of angiosperms has
extincted since Pontian.

In Cimmeridian (Middle Pliocene)
taxa of Araliaceae, as well as ferns were
well represented. The dominant posi-
tion was occupied by species of Pteris
and Polypodium. According to Ko-
LAKOWSKY & SHAKRYL (1978) forests of
warm-temperate climate began to pre-
vail in Cimmeridian; they were compo-
sited by the species of moist monsoon
climate, now peculiar of the mountains
of Eastern Asia and xerophytes, ecolo-
gically similar to the plants of xerophytic
forests of the Mediterranean. Above in
the warm-temperate forest zone hard-
wood and coniferous forests grew.

During the Akchagylian (Upper
Pliocene), the most striking feature of
the fossil floras is the absence of Poltava
floraelements and evergreen plants. The
following plants are known from this
period: species of Populus, Ostrya, Fa-
gus, Zelkova, Tilia, Pyrus, Ligustrum,
Salix, Prunus, Acer, Quercus, Pterocar-
ya, together with representatives of Ca-
rex and Phragmites. All these plants are
members of the present-day flora of
Georgia, though they have changed the-
ir habitats. For example, remains of
Fagus orientalis and Ostrya carpinifo-
lia have been found in Akchagylian de-
posits of Shiraki steppe. Due to increa-
sing aridity these trees are no longer
there.

According to GRossHEIM (1948) the
Akchagylian flora by its nature is clo-
sely connected with that of the Quater-
nary. To quote his words: “The period
between Sarmatian and Akchagilian was
the turning-point in the floristic history
of the Caucasus; the tropical flora had
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been replaced by that of temperate cli-
mate” (GRoSSHEIM, 1948; 171). Broad-
leaved forests were replaced by coni-
fers, namely species of Picea, Abies,
Tsuga.In general, during the late Plioce-
ne the role of polydominant forests ve-
getation was reduced and, instead, the
formation of communities with one or
two dominant species was stimulated.
These changes in the vegetation cover
were probably provoked by the intensi-
fication of cold at the end of the Miocene
and in the Pliocene.

The existence of a dry and hot cli-
mate between the cold periods encoura-
ged the enrichment of the Caucasian
flora with xerophytes. In Akchagylian
time many recent Mediterranean plants
penetrated into the present area from the
west.

Therefore, in the Pliocene, the pie-
dmonts and the lower mountain zone
were clothed by subtropical forest vege-
tation. Forests of warm-temperate cli-
mate were situated higher up. Many
species known from this period are still
member of the modern forest flora. In
the beginning of the Pliocene, within the
territory of Western Georgia and adja-
cent areas (e.g. Turkey), a Colchic refu-
ge was formed for many relics of me-
sophytic forest flora. This was a direct
result of the warm and humid climate of
this territory. The Colchic refuge was of
great importance as one of the most
stable “shelters” for relic species during
the Late Pliocene and especially in the
Pleistocene, including the Ice Ages.
Many species, which continue to existin
Colchis died out many millions of years
ago on the territory of West Eurasia.
Members of the Colchis flora are such
relics and/or neoendemics as Betula
medwedewii, Quercus pontica, Rham-
nus imeretina, Hedera colchica, Ptero-
carya pterocarpa, Laurocerasus offici-
nalis, Arctostaphylos caucasica, Rho-
dodendron ponticum, Rh. ungernii, Rh.
smirnowii. At present, their relatives
with a similar autecology have mainly
survived in the mountains exposed to
the summer monsoon in Eastern and
South-Eastern Asia, in the Appalachians
of North America, etc.; for instance,
genus Epigaea is represented now by
just 3 species, one of which is distribu-
ted in Japan, the second in North Ame-
rica and the last in Ajaria (Georgia) and
Lazistan (N.Turkey).

Thus, having surveyed the Tertiary
history of Georgian flora, we now come
to the Pleistocene. During the Pleistoce-
ne, most of the termophilic elements
extinct from the flora of Georgia. The
role of cold-resistant plants considera-
bly increased, at the same time vertical

shifts of vegetational belts appeared,
especially during the glacial periods.

Another event, which have occur-
red during the Pleistocene is the deve-
lopment of boreal elements. Though the
flora of Georgia was strongly influen-
ced by the neighbouring floristical cen-
tres of Eastern Mediterranean and SW
Asia (Near East, Anterior Asia), in pro-
cess of autochthonous development pro-
vided a large number of endemic spe-
cies, including present-day local ende-
mics.

In the Early Chaudian (Early Plei-
stocene) deposits the highest taxonomi-
cal diversity and an abundance of Taxo-
diaceae and Cupressaceae could be ob-
served: these families were manifested
by the following genera: “Athrotaxis”,
(= extinct Taxodiaceae), Cryptomeria,
Metasequoia, Sequoia, Sequoiadendron,
Taxodium, Cupressus, Chamaecyparis,
Libocedrus, Juniperus (CHOCHIEVA,
1985).

The dominant position was occu-
pied by Abies nordmanniana, Tsuga di-
versifolia, whereas Abies alba, Cedrus
aff. libani and some other had extincted.

Inthe Chaudian floraJuglandaceae
were represented by several genera: Pre-
rocarya, Carya, Juglans, etc. Pollen of
Zelkova was found in the Chaudian de-
posits of Georgia (SHATILOVA, MCHE-
DLISHVILI, 1980).

The Chaudian pollen assemblages
contain pollen of plants very closely
allied to evergreen shrub Fatis japoni-
ca, which is now confined to the forests
of Japan, as well as of that of Symplocos
which is largely distributed in tropical
areas. Obviously the prevailing types of
vegetation in the Early Chaudian were
monodominant forests of Tsuga, Abies,
representatives of Taxodiaceae and Fa-
gus. Lower mountain and piedmont bel-
ts were covered by the forests of Ju-
glans, Carpinus, Quercus, Zelkova and
also by subtropical species of Magnolia,
Fatsia, Symplocos, etc.

The second half of the Chaudian
was characterized by the predominance
of Picea-Abies communities in almost
all mountain belts, whereas the lower
parts were covered with broad-leaved
forests.

In the Middle Pleistocene (Old.
Euxinian) taxonomical diversity of
Abies, Picea and Tsuga was reduced.
Members of the Taxodiaceae family pre-
vailed in forests communities. Within
the territory of Georgia only 6 out of 66
taxa, known from the Old Euxine have
been extinct.

In Western Georgia the Old Euxi-
nian deposits are covered by that of
Uzunlarian. In this time ferns were re-

presented by those species which conti-
nue to exist in present-day Georgia. A
dominant position in forests was occu-
pied by widely spread Abies nordman-
niana, Picea orientalis with the admix-
ture of Cedrus deodara, Tsuga diversi-
folia and T. shatilovae. The Taxodiace-
ae family was represented by Taxodium,
Cryptomeria, Sequoia and Glyptostro-
bus. Hardwood forests consisted by the
following species which have become
members of the modern Georgia flora:
Fagus orientalis, Castanea sativa, Car-
pinus caucasica. It should be mentioned
here that mesophytic species were sub-
stituted in East Georgia by those of
Pinus, Carpinus, Quercus.

In the Late Pleistocene there were
still a number of species which have
disappeared from the territory of Geor-
gia. Mention should be made of the
representatives of Taxodiaceae, of Ce-
drus deodaraand Carya aquatica. Other
angiosperms were represented by spe-
cies which are characteristic of modern
Georgia flora (SHATILOVA, RAMISHVILI,
1990).

Man introduced considerable chan-
ges into the vegetational cover of Geor-
gia. Forest destruction, development of
secondary meadows cultivated lands are
the result of human activities. At the
same time the Georgian flora was enri-
ched both by cultivars and adventive
weeds.

3. ON THE ALTITUDINAL DIFFE-
RENTIATION OF THE VEGETA-
TION OF GEORGIA

Considerable difference between
the climates of East and West Georgia
determined the diversity of their vegetal
landscapes, as well as the structure of
altitudinal zonation.

The absence of arid and semi-arid
vegetation belts is characteristic of West
Georgia. It accounts for a more simple
profile of altitudinal zonation here, whi-
chisrepresented by 5 main belts: forests
(0-1900 m s. m.), subalpine (1900-2500
m), alpine (2500-3100 m), subnival
(3100-3600 m), nival (above 3600 m).

In East Georgia, the altitudinal zo-
nation is more complicated. One can
observe here 6 main belts: deserts, dry
steppes and arid light forests (150-600
m), forests (600-1900 m), subalpine
(1900-2500 m), alpine (2500-3000 m),
subnival (3000-3500 m), and nival (abo-
ve 3500 m). The borderline between the
semi-arid belt and that of forests varies
considerably due to the climatic condi-
tions and the exposure of slopes. Within
the forest and subalpine belts of South-
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Georgian Upland there are small areas
occupied by semi-arid ecosystems with
the prevalence of mountain-steppe ve-
getation.

Thus, almost all the altitudinal bel-
ts, characteristic of the Nemoral Zone of
Northern Hemisphere, are represented
in Georgia.

We would like to illustrate the dif-
ferentiation of vegetation by vertical
gradients in two strongly different parts
of Georgia: the East and the West (the
profiles are shown in fig. 2 and fig. 3a).
In East Georgia, the vegetation of deser-
ts, semi-deserts and hemi-xerophytic li-
ght forests is replaced by Quercus iberi-
ca forests with the admixture of Carpi-
nus orientalis on southern slopes. At an
altitude of 1300 m, there is a narrow
zone of Carpinus-Fagus forest, which is
substituted higher by that of Quercus
macranthera. Comparatively dry mea-
dows can be observed at an altitude of
2250-2300 m.

On the northern slopes, the situa-
tion is different. Above the hemi-xe-
rophytic vegetation belt, there is a sub-
zone of Carpinus-Quercus forest, hi-
gher up substituted by beech forest whi-
ch occupies large areas from 600 m to
1800 m. Acer trautvetteri is a common
associate of the dominant Fagus orien-
talis. Still higher up, these communities
are replaced by a birch forest with tall
herbaceous vegetation confined to gla-
des. Above the timberline, all slopes are
covered with Rhododendron scrub
(“‘dekiani” is a native name of these
communities, suggested for scientific
use by Ketskhoveli) and carpet-like al-
pine meadows.

Beech forest is substituted by that
of Pinus kochiana under more continen-
tal conditions (e.g. in Tusheti).

Unlike East Georgia, in the we-
stern part of the country, namely in Sou-
th Colchis, forests begin to dominate
from the sea level. The most characteri-
stic species of these lowland forests are
Pterocarya pterocarpa, Alnus barbata,
Pinus pithyusa (in north-western Col-
chis), etc. Southern slopes are populated
by the forests of Quercus iberica, Qu.
hartwissiana and Carpinus caucasica.
At600-700 m, beech forests appear with
admixture of Abies nordmanniana; spru-
ce-fir forests (Picea orientalis and Abies
nordmanniana) occur at 1200-1300 m.
Near the timberline, Picea orientalis
forests and that of Betula medwedewii
are distributed. The alpine meadows
occur higher up.

The oak forests are substituted by
that of Carpinus caucasica and Casta-
nea sativa on the northern slopes. Beech
forests, situated higher up, form crook-

stem woods at the extreme altitudinal
range of their distribution.

The second variant of altitudinal
zonation in West Georgia (Svaneti) is
also of particular interest. Alnus barba-
ta forests populate the lowland area (see
fig. 3b). The leading species of these
communities is often accompanied by
Carpinus caucasica and Matteuccia
struthiopteris. At 600 m, beech forests
begin to dominate; their undergrowth is
represented by Rhododendron ponticum.
At about 1300 m s. m., beech is usually
accompanied by fir (Abies nordmannia-
na). The subalpine belt is characterized
by the dominating position of Acer trau-
tvetteri growing together with Fagus
orientalis. The herbaceous vegetation is
also characteristic of this belt. It should
be noted that in several gorges the lower
part of the subalpine belt is occupied by
crook-stem beech forests, while the up-
per part is dominated by decumbent
beech forests and Rhododendron scrub.
On the southern slopes, lowland forests
are substituted by those of oak, which
arereplaced by fir-spruce forests atabout
1000 m; rocky habitats are covered by
pine forests. Near the upper limit of
forests, crook-stem beech forests occur.
At 1850-2400 m, subalpine and alpine
meadows appear.

4. ON THE CLASSIFICATION AND
NOMENCLATURE OFPLANT COM-
MUNITIES

I find it necessary to make the rea-
der acquainted with the principles and
methods of plant community classifica-
tion, used to recognize syntaxa given in
this book.

In the former USSR, the main ap-
proach to the classification of vegeta-
tion units was based on the dominant
species. The “Formation” (higher synta-
xon) was defined by the dominant spe-
cies in the layer. According to the for-
mer Soviet authors, an association in-
cludes plant communities with the same
setof dominants ineach layer (VASILEVI-
cH, 1985). Communities with the same
dominant species in the main layer and
ecological-biomorphologically similar
co-dominants or dominants of secon-
dary layers belong to groups of associa-
tions.

The above-mentioned principle of
classification is known also as an ecolo-
gical and physiognomical approach. The
names of the syntaxa used in this book
are constructed according to the below
instructions.

The names of associations may be
constructed in two ways. The simplest

way is the following: the association is
named after the names of the the domi-
nant and the subdominant species of
different layers connected by a hyphen
(-) (e.g., “Festuca varia-Carex mein-
shauseniana”). While regarding the as-
sociation which consists of two domi-
nant species in one layer, the names of
such species are connected by the sign
“+”(e.g., “Bromopsisvariegata+Agro-
stis planifolia-Trifolium ambiguum’).

As mentioned above, there is also a
second way of construction of associa-
tion names. Concerning the association
where the dominant species is accompa-
nied by the subdominant one, the name
of the association should be constructed
in the following way: the genus name of
the dominant taxon is used with the
suffix “-etum”, followed by the genus
name of the subdominant with the suffix
“-osum” or “-etosum” (e.g. “Festucetum
caricosum’). When the association con-
sists of two dominants in the main layer,
its name is constructed as follows: “Bro-
meto-Agrostidetum trifoliosum’.

Names of groups of associations
are constructed as follows: the genus
name of the dominant taxa of the main
layer has the suffix “-eta” followed by
the genus name of the co-dominant or
the dominant taxa of the secondary layer
with the suffix “-osa” (“Fageta rhodo-
dendrosa”). In the case of formation the
genus name of the dominantis used with
the suffix “eta”. An example is “Fage-
ta”. If we are dealing with the formation
dominated dy two or more taxa, a com-
pound noun is constructed using the
same suffix “eta” (“Pineto-Piceeta”,
“Festuceto-Bothriochloéta™).

Syntaxa with names constructed
by the suffixes “-etum” or “-eta” men-
tioned in the present book, in many
cases bear no syntaxonomic meaning.

5. THE VEGETATION OF SEMI-DE-
SERTS’, STEPPES AND ARID OPEN
WOODLANDS

Semi-desert and steppe vegetation,
as well as arid light forests, are confined
mainly to the intermountain part of East
Georgia, namely to the Inner Kartli and
the Lower Kartli Lowlands and the Iori
plateau.

These parts of Georgia enjoy a dry
subtropical climate marked by cold win-
ter and dry hot summer. The climate of
Iori plateau is more continental. The

“According to some Caucasian botanists, the
semi-deserts of Georgia are called “deserts”.
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mean annual temperature varies in inter-
mountain area of East Georgia between
9and 13° C, the mean monthly tempera-
ture in January between 1 and 4° C, in
August between 20 and 25° C. Extreme
minimum temperature falls to -20-25°
C, and extreme maximum temperature
amounts to 35-40° C. Annual precipita-
tions range from 350 to 600 mm.

In the area under review, the com-
mon soil types are chestnut soils, cher-
nozems and grey-brown soils.
5.1 Vegetation of Semi-Deserts and
Steppes

Though typical desert vegetation is
notrepresented in Georgia, itis remarka-
ble that some fragments of it, namely
solontchaks, can be found in the eastern
part of the country (Lower Kartli Low-
land, Thilisi environs, Inner Kartli, Me-
skheti). GrossHEIM (1948) points out
that these fragments are predecessors of
the semi-desert vegetation. The fol-
lowing species belonging to these com-
munities should be mentioned:
Anabasis aphylla
Salsola ericoides
S. dendroides
S. glauca
Gamanthus pilosus
Suaeda microphylla
Petrosimonia brachiata
Aellenia glauca
Kalidium caspicum

Edificators of this desert vegeta-
tion are florogenetically connected with
the Turan-Anterior Asian and Eastern
Mediterranean floristical centres
(SakHOKIA, 1958).

The presence of ephemers and ephe-
meroids are characteristic for desert ve-
getation, including: Poa bulbosa, Col-
podium humile, Bromus japonicus, Ere-
mopyrum orientale, Alyssum deserto-
rum, Helianthemum salicifolium, etc.
The above mentioned plants should not
be regarded as xerophytes because their
short duration is connected with the ver-
nal and autumnal vegetation period. In
general, these plants are mostly of mesic
nature.

The above communities are cha-
racterized by the presence of species of
bryophytes (Tortula sp., Barbula sp.),
lichens (Toninia caeruleonigricans,
Collema tenax, etc.) and algae (species
of Nostoc, etc.).

Fragments of desert communities
dominated by Nitraria schoeberi occur
in Inner Kartli, Kakheti and Meskheti.
Some variants of erosional-desert vege-
tation are to be found in the Iori plateau
(Kakheti, East Georgia) (E. SOKHADZE &
M. SokHADZE, 1991). Vegetation is very
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Fig. 3 — The regularities of vertical distribution of vegetation in Colchis (a - Ajara, b - Svaneti).
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poor on eroded slopes with washed soil
cover and is manifested by individual
species of Festuca sulcata, Stipa szovi-
tsiana, Artemisia fragrans, etc. The fol-
lowing species with flowering period in
spring can be mentioned: Tulipa eichle-
ri, Allium atroviolaceum, etc.

Stipa szovitsiana, Astragalus xiphi-
dium, Salsola nodulosa grow on the
loess-like loams near the ravines and
river beds, where the soil cover is abso-
lutely denuded.

From the viewpoint of many bota-
nists wormwood (Artemisia fragrans)
communities belong to desert vegeta-
tion, while others regard them as semi-
desert communities. They play a consi-
derable part in landscape formation in
East Georgia, namely on the Iori plateau
(Shiraki steppe and Eldari plain) and in
Lower Kartli.

The climate of Iori plateau is dry
subtropical, the dominating soil types
here are grey-brown soils and cherno-
zems.

Artemisia fragrans is an edificator
of wormwood communities. Besides the
monodominant wormwood communi-
ties, Artemisieto-Salsoletum dendroides
can also be found in this area.

Wormwood/salt-wort communities
are restricted to the clay-brown soils and
chernozems. Floristically, these com-
munities are very poor (they include just
26 species, according (E. SOKHADZE &
M. SokHADZE, 1991). The dominating
positionis occupied by annuals and ephe-
mers (Eremopyrum orientale, Lepidium
vesicaria, etc.); in communities with the
preponderance of Artemisia fragrans,
Stizolophus coronopifolius is acommon
species.

Artemisia fragrans-Caragana
grandiflora communities occur in poor-
ly populated alluvial and grey-brown
soils. According to (E. SOKHADZE & M.
SokHADZE (1991), only 24-26 species
participate in the formation of these com-
munities. The following species, pecu-
liar for this type of vegetation should be
mentioned: Salsola ericoides, S. den-
droides, etc. The commonest ephemers
are Alopecurus myosuroides, Lepidium
vesicarium. Examples of rare species
are Spergularia diandra, Calendulaper-
sica, Tetradiclis tenella, Aizoon hispa-
nicum.

Wormwood communities are
widely distributed in Eldari Plain, oc-
cupying both flat and hilly locations on
salty greyish-brown soils. Floristically,
these communities are also poor (about
30 species). Wormwood (Artemisia fra-
grans) is characterized by wide ecologi-
cal amplitude. The coenotypes of these
communities are mainly ephemers, es-

pecially Poa bulbosa, Bromus japoni-
cus, Rostraria glabriflora, Medicago
minima, Torularia contortuplicata.

Bothriochloa-wormwood commu-
nities require special attention. They are
the commonest vegetation type in Eldari
lowland, they occur on grey-brown, ske-
leton and stony soils. The coverage is
about 30-50%. Wormwood communi-
ties in this area are replaced by Bothrio-
chloa, due to the reduction of salt in
washed out soils and increasing degres-
sion of pastures. The flora of these com-
munities comprises over 30 species with
predominance of ephemers and ephe-
meroids. Examples are Poa bulbosa,
Trachynia distachya, Lappula echina-
ta, Medicago minima, Velezia rigida,
etc. (E. SOkHADZE & M. SokHADZE, 1991).

Pure variants of wormwood com-
munities are widely distributed in the
Caucasus, namely Georgia, but there
also occur intermediate types, mixed
diffusely or completely with the varian-
ts of saltwort deserts.

Wormwood communities with
ephemers are found in Gardabani di-
strict (Lower Kartli). They are domina-
ted by the following ephemers: Adonis
aestivalis, Astragalus brachyceras, Ko-
elpinialinearis, Medicago minima, Que-
ria hispanica, etc.

Communities with less desert-like
nature are developed under more humid
conditions and on rich soils (Iagluja,
Lower Kartli). The leading species of
wormwood in these communities is ac-
companied by the following perennials:
Salsola dendroides, Bothriochloaischa-
emum, Limonium meyeri, etc. The
geophytes are represented by the spe-
cies of Iris, Gagea, Tulipa.

Wormwood is not used for fodder,
but its ephemeral synusium is important
as natural grassland.

Steppe vegetation. Steppe vegetation
largely contributes to the formation of
foothill landscapes (300-700 m s. m.) of
West Georgia. It belongs to the second
altitudinal belt above the desert vegeta-
ton zone. '

Present-day expansion of steppes
is due to the anthropogenic influence on
forests, arid light forests and even on
secondary shrubwoods (SAKHOKIA,
1958).

The dominant species of steppe
vegetation — Bothriochloa ischaemum —
is a representative of the subtropical-
tropical genus Bothriochloa widely di-
stributed in both hemispheres (fig. 4).
Many Georgian botanists are inclined to
attribute Bothriochloa to semi-steppes.
Typologically, they are very diverse.
Among the commonest communities the

following can be mentioned:
Glycyrrhizieto (G. glabra)-Bothrio-
chloéta
Bothriochloéta xeroherbosa
Bothriochloéta ephemerosa
Festuceta-Bothriochloéta
Bothriochloéta pratoherbosa
Stipeto-Bothriochloéta

Bothriochloa communities mainly
occur on chestnut soils and are rare on
chernozems.

Glycyrrhizieto-Bothriochloéta. These
communities are mostly distributed in
lowland areas (500-600 m s. m.). The
above communities are rather rich flori-
stically, e.g. in an area of 100 m? the
average number of species is 65 (E.
SOKHADZE & M. SOKHADZE, 1991). Besi-
des the edificator and sub-edificator, the
following species should be mentioned:
Koeleria cristata, Phleum phleoides,
Medicago caerulea, Bromus japonicus,
Trifolium campestre, Vicia angustifo-
lia, Crucianella angustifolia, Arabidop-
sis thaliana, Androsace elongata.

Bothriochloa communities with
xerophytes are restricted to slopes of
eastern and western exposures; they oc-
cur mainly on thin chestnut soils (600-
700 m s. m. ). The following herbs play
an essential part in these communities:
Teucrium chamaedrys, Galium verum,
Picris strigosa, Scorzonera bieberstei-
nii, Inula britannica, Aster ibericus, Sta-
chys atherocalyx. Among Fabaceae spe-
cies a mention should be made of Ono-
brychis kachetica, O. cyri, Astragalus
brachycarpus. An example of the com-
monest species is Festuca sulcata.

The early vernal vegetation is do-
minated by the following ephemers and
ephemeroids: Arabidopsis thaliana,
Anthemis candidissima, Crocus adamii,
Merendera trigyna, Muscari caucasi-
cum, Gagea commutata. These commu-
nities include endemics of Georgia and
Caucasus, such as: Polygala transcau-
casica, Aster ibericus, Cephalaria me-
dia, Thymus tiflisiensis, etc. The fol-
lowing species are to be found in Glycyr-
rhizieto-Bothriochloétum varioherbo-
sum:

Bothriochloa ischaemum
Bromus japonicus
Dactylis glomerata
Festuca sulcata
Koeleria gracilis
Melica transsilvanica
Phleum phleoides
Stipa capillata
Trisetum pratense
Carex bordzilowskii
Glycyrrhiza glabra
Medicago caerulea
Trifolium arvense
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Achillea nobilis

T. campestre

Allium pseudoflavum
Vicia angustifolia
Crepis marschallii

V. hirsuta

Bellevalia wilhelmsii

V. tetrasperma
Crucianella angustifolia
Daucus carota

Dianthus inamoenus
Echinops sphaerocephalus
Eryngium campestre
Falcaria vulgaris
Galium verum
Gladiolus italicus
Hieracium pilosella
Linum corymbulosum
Muscari caucasicum
Ornithogalum ponticum
Picris strigosa

Polygala transcaucasica
Potentilla recta
Tragopogon graminifolium
Rumex tuberosa

T. tuberosus

Turritis (Arabis) glabra
Phlomis pungens
Xeranthemum squarrosum
Ph. tuberosa
Ranunculus illyricus

Bothriochloéta ephemerosa. These
communities are confined to stony sou-
thern slopes of chestnut soils. The fol-
lowing ephemers can be mentioned:
Alyssum campestre, Callipeltis cuculla-
ris, Sideritis montana, Meniocus linifo-
lius, Ziziphora capitata, Trigonella spi-
cata. Examples of geophytes are Juno
caucasica, Allium atroviolaceum, etc.

The less xeric variants of Bothrio-
chloa communities are Bothriochloéta
pratoherbosa, which populate depres-
sions and dells with chernozem-like soi-
Is. Besides the leading species of Bothrio-
chloa, the following plants can be found:
Agropyroncristatum, A. pectinatum, Ely-
trigia (Agropyron) repens var. glauce-
scens.

Festuceto-Bothriochloéta. These
communities are restricted to the slopes
of hills. Associate of Bothriochloa is
Festuca sulcata. Fragments of these
communities have remained only in
Lower Kartli (Iagluja).

Stipa-Bothriochloa coenoses are
also found in the above-mentioned area;
they are restricted to the northern moun-
tain slopes, ridges, stony habitats. Most
of the soils in these areas are grey-
brown, thin, skeleton and saltless.

The leading species of these com-
munities are accompanied by shrubs like
Paliurus spina-christi, Rhamnus palla-

sii, etc. Herbs are represented by steppe

Fig. 4 — Paliureto-Bothriochloéta in the environs of Tbilisi (Photo Ketzkhoveli).

elements. Examples are Stipa spp., Ono-
brychis spp., Phleum phleoides. The
number of ephemeroids is relatively
small. The following list of species men-
tions members of Bothriochloéta va-
rioherbosa:
Stipa lessingiana
Bothriochloa ischaemum
S. capillata
Festuca sulcata
S. pulcherrima
Koeleria macrantha
Phleum phleoides
Cleistogenes bulgarica
Medicago coerulea
Astragalus brachycarpus
Inula germanica
Stachys iberica
Galium verum
Thalictrum minus
Leontodon asperrimum
Filipendula vulgaris
Thymus tiflisiensis
Potentilla recta
Picris strigosa
Veronica multifida
Pimpinella aromatica
Bilacunaria caspia
Tragopogon pusillus
Seseli grandivittatum
Campanula hohenackeri
Cephalaria media
Crucianella angustifolia
Xeranthemum squarrosum
Trigonella spicata
Linum corymbulosum
Bromus japonicus
L. nodiflorum
According to SAakHOKIA (1958),
Bothriochloa communities and theiredi-
ficators are closely related to savannas
florogenetically, rhythmologically and

by the character of soding; though it is
not the case, when the above communi-
ties get compared with the typical Stipa
steppes. This opinion is confirmed by
the fact that Bothriochloa communities
are combined with arid light forests,
which, in the past, had zonal significan-
ce in the Caucasus. The same author has
proposed the term “savannoid vegeta-
tion” for the complex of Bothriochloa
communities and arid light forests.
Typical steppe vegetation is illu-
strated by the comunities of Stipa (S.
tirsa, S. lessingiana, S. pulcherrima, S.
capillata). Participation of the above
communities in landscape formation is
insignificant. Stipa communities are of
secondary origin. They favour the areas
which have previously been occupied by
mesic mountain forests, shrubwoods and
herbaceous vegetation. Very often in the
ridges of mountain ranges, Bothriochloa
steppe becomes replaced by the commu-
nities of Stipa, including more xeric spe-
cies, such as S. pulcherrima, S. lessin-
giana, S. pontica, and S. capillata. These
communities are characterized by the
presence of the following xeric species:
Seseli grandivittatum, Teucrium chama-
edrys, T. polium, Thymus tiflisiensis,
Scorzoneraeriosperma, Psephellus car-
thalinicus, and Carex bordzilowskii.
Stipa tirsa and its communities are
confined to thick chernozems with a
higher amount of moisture in soil. S.
tirsa is known as a soding plant. Com-
munities of S. firsa are to be found in
Gareji steppe. The associates of the do-
minant Stipa are Glycyrrhiza glabra,
Medicago caerulea, Koeleria cristata.
Drier habitats are occupied by Stipa
joannis and S. lessingiana. The plant
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communities, which the above-mentio-
ned species enter as the leading ones, do
notinclude Stipa tirsa. Chernozems and
grey-brown soils, mostly calcareous, are
typical for this area. Slightly destroyed
communities, restricted to the northern
slopes, are characterized by the presen-
ceof Dianthus subulosus, and Pyrethrum
corymbosum; among other associates is
Bothriochloa ischaemum. Under the in-
fluence of intense animal grazing
Bothriochloa becomes a co-edificator
of the species of Stipa, whereas the com-
munity gets floristically poorer.

In rocky areas, such as the vicinity
of David Gareja Church, the communi-
ties are dominated by the species of
Bothriochloa, Festuca, etc., while Stipa
lessingianais not found here ( E. SOKHA-
DZE & M. SokHADZE, 1991). Forb step-
pes (with Stipa tirsa) are rather rich in
species; besides the representatives of
Stipa, various forbs participate in the
composition of this community.

It should be pointed out, that moun-
tain steppes are peculiar only for South
Georgia. Their altitudinal distribution
ranges from 1800 to 2500 m s. m. They
occur on leached chernozems. Moun-
tain steppes are represented by that of
Festuca-Stipa and meadow steppes.

Festuceto (F. sulcata)-Stipeta (8.
capillaris). These are developed on flat
grounds and southern slopes. They are
characterized by high presence of Dacty-
lis glomerata, Stipa tirsa, Phleum phle-
oides, Trifolium alpestre, Medicago
dzhavakhetica, etc. Geophytes are exem-
plified by species of Gagea, Muscari,
etc.

Meadow steppes are situated on the
northern slopes. Stipa tirsa is an edifica-
tor of these communities. Tall dense
herbage with a large amount of species
is typical for this variant of steppes; a
mention should be made of the high-
presence of dicots (Betonica macran-
tha, Aster ibericus, etc.). Besides,
geophytes are well developed here.

Difference of opinion has arisen
upon the issue of a possible connexion
between the northern plain steppes (Sou-
th Russia) and those of the Transcauca-
sian mountains.

GRrossHEIM (1948) indicates that
South Russian and Transcaucasian
mountain steppes, being separated from
each other nowadays, have formed an
integral steppe massif in the past. The
formation of the above massif was con-
nected to the process of peneplainiza-
tion of the Caucasus during more or less
xerothermic periods. The uplifting of
the Greater Caucasus caused separation
of the steppe massif from its northern
part; ithas been preserved under more or

less favourable conditions in mountai-
nous areas. Probably, the above mentio-
ned events account for the great floristic
and phytocoenotic similarity between
the steppes of South Russia and those of
the Transcaucasian highlands.

5.2 Arid Open Woodlands

Xeric (arid) open woodlands fa-
vour foothills and plains under the dry
climatic conditions of East Georgia
among steppe and desert vegetation.
These communities are provided by the
xerophytic woody plants on the back-
ground of drought-resistant grass cover
(fig. 5).

The arboreal components of open
woodlands or “light forests” (a term
used by some Caucasian botanists) ne-
ver make dense stands. In Georgia, these
forests are well developed on the terri-
tory between the Alazani and the Tori
river valleys, near the place Vashlovani,
which holds an area of 5000 hectares.

The following types of communi-
ties of open woodland can be distin-
guished: pistache-woodlands, juniper
open woodlands, communities domina-
ted by species of Pyrus and Celtis.

Pistacia mutica communities oc-
cur on cinnamon-coloured and cherno-
zem-like soils. These plant communi-
ties belong to West-Iranian type. The
undergrowth of these open woodlands is
represented by the following shrubs:
Paliurus spina-christi, Rhamnus palla-
sii, Cotinus coggygria, Cerasus incana,
Lonicera iberica, Pyrus salicifolia,
Amygdalus georgica (fig. 6), A. nairica,
Colutea orientalis, Caragana grandi-
flora, Ephedraprocera, Juniperus foeti-
dissima, Punica granatum, Rhus coria-
ria. The ground layer is made of xe-
rophytic species; it is rather rich in spe-
cies (Bothriochloa ischaemum, Festuca
sulcata, species of Stipa, etc.). One can
distinguish within the pistache-wood-
land the communities with:
Bothriochloa, Stipa, Stipa-Salsola.

Itis also possible to find pure Pista-
cia-woodlands and the pistache-wood-
lands with the admixture of single trees
and shrubs (Ulmus carpinifolia, Celtis
caucasica, Pyrus salicifolia, etc.).

Open woodland-communities of
Pyrus salicifolia, P. georgica, etc. are
formed by the xeric species of pear,
which join the sections Xeropyrenia
and Argyromalon.

From the coenoic point of view, the
commonest types of the above-mentio-
ned woodlands are the communities with
shrubs and steppe elements (KETSKHO-
VELI, 1960).

Juniperus open woodlands occur

on mountainous areas, in the environs of
Mitskheta, and on the steep northern slo-
pes of scraped mountain ranges of
Vashlovani. In both places, the edifica-
tors of forests are Juniperus foetidissi-
ma (East-Mediterranean species) and J.
polycarpos (species of Asia Anterior).
In Vashlovani they are accompanied by
Pistacia mutica (fig.7).

Besides the above mentioned spe-
cies, the Caucasian J. oblonga and the
East-Mediterranean J. rufescens occur
here as undergrowth.

Itshould be noted, that Juniper open
woodlands frequently substitute the post-
forest vegetation.

Open woodlands occur on grey-
cinnamon soils. The climate in the area
of their distribution varies between dry
subtropical and warm temperate with
not very hot summer season. The amount
of annual precipitation is 550 mm in
Vashlovani. In the environs of Mtskhe-
ta, the climate is more warm temperate
with hot summer and the amount of
precipitation equals to 900 mm p. a.
(SAKHOKIA, 1958).

Open woodlands of Celtis caucasi-
ca hold rather small areas. Usually, so-
litary plants or groups of plants of Celtis
caucasica can be found.

Many Caucasian botanists regard
open woodlands as savannas and savan-
noid vegetation. GROSSHEIM is of another
opinion. To quote his words: “Savanna
isacommunity of summer-dormant plan-
ts, whereas open woodlands are cha-
racterized by winter-dormant plants, to
say nothing of the diverse floristic basis
of these communities” (GROSSHEIM,
1948: 68). Open woodland is an inde-
pendent vegetational type; its analogue
can be encountered in California, in the
Cape Region, in Australia. We share the
opinion of the Caucasian botanists, that
arid open woodlands physiognomically
and phytocoenologically are very simi-
lar to those of savannas; thus, the term
“savannoid vegetation” seems quite re-
asonable in respect of these communi-
ties.

5.3 Hemixerophytic Shrubwoods

Interzonal drought-resistant shru-
bwoods occur almost in every mountain
belt, except in the highlands. In the geo-
botanical literature, different terms are
applied to this type of vegetation, for
example, “thorny shrubwoods”, “shi-
bliak”, etc.

Many authors consider the above
communities to be analogues of the
Mediterranean shibliak. This affinity
confirmed by Rikli - an eminent specia-
list of the Mediterranean vegetation.
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About 25-30 species contribute to
the formation of shibliak. Mediterra-
nean shibliak consists of 13 species,
including 5 edificators: Paliurus spina-
christi, Berberis vulgaris, Cotinus cog-
gygria, Punica granatum and Carpinus
orientalis.

Communities dominated by the
Christ’s thorn are the commonest ones
in the area under review; a mention
should be made of Paliureto-Bothrio-
chloéta, Spiraeeto (S. hypericifolia)-Pa-
liureta, as well as hemixerophytic mixed-
shrub shibliak with Paliurus spina-
christi, Crataegus orientalis, Lonicera
iberica, etc.

The most xeric variant of shibliak is
confined to mother rocks and stony slo-
pes (Rhamnus pallasii, Caragana gran-
diflora, Atraphaxis spinosa, Ephedra
procera).

Within this certain area, the fol-
lowing types of shibliak are distin-
guished: 1) primary shibliak, restricted
to slopes and steppe dell belts, as well as
to beams, ancient detrital cones and
naked rock outcrops; 2) the remnants of
open woodland dominated by Pyrus and
Pistacia; 3) secondary shibliak, the ori-
gin of which is connected with the de-
struction of forests (SAKHOKIA, 1958).

In East Georgia, phrygana, the se-
cond type of hemixerophytic Mediterra-
nean vegetation, is distributed. In order
to outline the difference between the
Caucasian phrygana and the true Medi-
terranean one, many botanists define it
by the term “phryganoid vegetation”
(fig. 8). In the classical sense, phrygana
is regarded as a community dominated
by dwarf xeromorphic shrubs and su-
bshrubs with an admixture of therophytes
and geophytes. In the Caucasus and par-
ticularly in Georgia, it is often found
among the xeric mountain vegetation.

Amongits coenological formations,
the following should be noted:

1) Tragacanthic communities, domina-
ted by thorny Astragalus species
(Astragalus caucasicus, A. microce-
phalus, etc.) and species of Acantho-
limon (A. lepturoides, etc.);

2) tomillares, low shrub and semi-shrub
formations with the dominance of
Thymus tiflisiensis (and other species
of Thymus), Salvia garedzhii, etc.

6. FOREST VEGETATION OF GE-
ORGIA

Forest is the prevailing type of ve-
getation in Georgia. The forest area
makes up 36.7% of the country’s total
land area.

During the Holocene, when the cli-

Fig. 5 — Open woodlands in Vashlovani reservation (East Georgia).

Fig. 6 — Thickets of Amygdalus georgica
(Kakheti, East Georgia) (Photo Ketskhoveli).

Fig. 7 — Pistacia mutica in Vashlovani reservation (East Georgia).
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Fig. 8§ — Phriganoid vegetation (Photo M. Sakhokia).

matic conditions were similar to those of
nowadays, the entire territory of Geor-
gia was occupied by forests. Very sur-
prisingly, today beech (Fagus orienta-
lis) occupies a dominating position, na-
mely 51% of the total forest area. The
following species are further dominants
of Georgian forests: Abies nordmannia-
na (10% of the forest-coverage). Quer-
cus iberica and other representatives of
Quercus(3.3%), Picea orientalis (6.3%),
Pinus kochiana (3.6%), Alnus barbata
(3%), Castanea sativa (2.1%), Betula
litwinowi and other Betula species (ca.
2%). Negligible areas are covered by
Carpinus caucasica, Tilia begoniifolia,
Acer platanoides, A. trautvetteri, Fraxi-
nus excelsior, etc. (DoLukHANOV, 1989).
As it was pointed out, the plains
and mountain slopes in West Georgia
are covered by forests from the very sea
level, while lowland woods in the ea-
stern part of the country are peculiar for
riversides. At the same time, the plateau
of Javakheti Upland (South Georgia) is
absolutely devoid of forests.

6.1 Lowland Hardwood Forests

In the Caucasus, including Geor-
gia, the lowland forests are spread on
swamps, flood plains and in the lowlan-
ds, where local irrigatione conditions or
groundwaters stimulate the development
of forest vegetation (GROSSHEIM, 1948).

Swamp forests occupy the Colchic
Lowland with its mainly damp and po-
orly drained soils. The leading species
of this community is Alnus barbata.
The above forests are floristically rather
richabout 160 species can be found. The
number of exclusive species is negligi-
ble; among them Matteuccia struthiop-

teris. Alnus forests with Buxus colchica
are rather rare; near the upper range of
distribution, Alnus forest with tall herbs
(Telekia speciosa, Heracleum ponticum)
is developed. Due to the extreme swam-
py conditions, alder becomes dwarfed
and provides large hillocks, on which
the following plants are developed: Smi-
lax excelsa (climbing on alder), Iris pseu-
dacorus, Leucojum aestivum, Oenanthe
abchasica, etc. (KoLAKOWSKY, 1961).
Riparian or flood forests are to be
met on river banks in both woody and
woodless regions. In riparian forests of
East Georgia, as well as in Colchis,
Pterocarya pterocarpa is a typical spe-
cies. Besides, these communities are
characterized by presence of Quercus
pedunculiflora (= Qu. longipes), Po-

pulus alba, Elaeagnus angustifolia, Ta-
marix ramosissima, T. hohenackeri,
Hippophaé rhamnoides, etc.

Among the lianas climbing on the-
se trees are the following: Vitis sylve-
stris, Periploca graeca, Cynanchum
acutum, Solanum persicum, etc.

Lowland forests are characteristic
of Kakheti, the East Georgia district,
where the annual precipitation amounts
to 900 mm p. a. These forests are domi-
nated by Quercus pedunculiflora with
the admixture of Acer velutinum, Tilia
caucasica, Fraxinus excelsior, Pyrus
caucasica. Frequently occurring as un-
derwood in these communities are: Cra-
taegus pentagyna, Mespilus germanica,
etc. The following lianas are also pre-
senthere: Hedera pastuchowii, H. helix,
Vitis sylvestris, Clematis vitalba, Smi-
lax excelsa. According to Grossheim,
these forests reflect the vegetation of the
Hyrcanian territory which is the refuge
area of Tertiary flora in the Caucasus.

6.2 Lowland Coniferous Forests

These communities are demonstra-
ted by Pinus pityusa forests (fig. 9).

The area of distribution of Pinus
pityusa occupies almost the whole ea-
stern coast of the Black Sea from Mus-
sera (southwards from Bichvinta/Pitsun-
da cape) to Anapa (Ukraine). This relic
species is closely related to the Mediter-
ranean P. halepensis, to the Crimean P.
stankevichi and to the east-Transcauca-
sian P. eldarica. In Bichvinta it forms
high-trunk pine forests, where almost all
the trees are of the same age; this com-
munity holds an area of 200 hectares and
is considered to be of secondary origin,

Fig. 9 — Pinus pityusa in Abkhazeti (West Georgia) (Photo Dolukhanov).

(
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due to the elevation of the sea coast and
the exposure of sandy-pebble deposites
of Bichvinta cape. Undergrowth of this
forest is illustrated by Cistus creticus,
Ruscus ponticus, Rhododendron luteum
and Mespilus germanica. The following
types of these communities are to be
distinguished: Pinus pityusa forest with
Carpinus orientalis, mixed pine-broad-
leaved forest, Pitsunda pine forests of
coastal area, etc. (TumaiaNov, 1980).

A mention should be made of Pi-
nus eldarica, which is confined to the
Eilar-Ougi mountain range near the
Georgian/Azerbaijan frontier (fig. 10).

The distribution range of Eldari
pine includes the Mtkvari-Araxian de-
sert and mountain-steppe province of
the Afro-Asian desert region. The flori-
stic complex of Eldari pine communi-
ties is greatly influenced by paleogeo-
graphical peculiarities of the present-
day distribution area of Pinus eldarica.
The associates of Eldari pine are the
plants of arid open woodlands.

6.3 Mountain Forests

In the mountains of Georgia, within
the forest belt, three sub-zones can be
outlined: low mountain, mid-mountain
and high-mountain (from 500 to 1900 m
s.m.). Polydominance is one of the most
striking features of mountain forests
(except beech woods). Timberline to-
day varies in altitude between 2200 and
2750 m, but almost everywhere it has
been lowered by man. In the western
part of the Greater Caucasus the upper
limit of woody vegetation is decreased
to 350-400 m, whereas in central and
eastern parts — to 500-600 m (fig. 11).
The same situation is in the Minor Cau-
casus. Due to the impact of anthropoge-
nic factors, the forest vegetation of the
Kazbegi region (eastern part of the Cen-
tral Caucasus) has almost completely
been destroyed.

Below, we try to characterize the
main formattons of forest vegetation of
Georgia.

6.3.1 Beech Woods

Beech woods of the Caucasus and
particularly Georgia, are dominated by
the ancient east Mediterranean species
of the Oriental beech Fagus orientalis.
Its distribution range comprises Moun-
tainous Crimea, the Greater and Minor
Caucasus, Pontian Mountains and the
Caspian sector of Iran.

The lower limit of beech forests
ranges from sea level (Colchis) to 1000
m s. m., sometimes rising to 1200-1300
m (under the most arid conditions). The

Fig. 10 — Pinus eldarica (Eilar-Ougi, Azerbaijan) (Photo Nakhutsrishvili).
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Fig. 11 — The upper limits of forests in several parts of the Caucasus (potential boundary
above the dotted line, the present day boundary - lower the dotted line).

upper limit varies in altitude between
1400 m and 2000-2200 m, and this is the
most constant boundary of their altitudi-
nal distribution, which usually depends
on the humidity of climate. This accoun-
ts for the fluctuations of the upper limit
of beech woods in different districts of
Georgia. For instance, in moist Colchis,
the scope of distribution varies from sea
level to 2200-2380 m, whereas in the
eastern part of the country (Alazani ba-
sin) the lower limit of beech forests
comes to approximately 350-400 m. In
Trialeti mountains (southern Georgia)
beech woods appear at an altitude of
800-900 m above sea level.

According to DoLuKHANOV (1989),
the upper limit of the vertical distribu-
tion of beech depends on temperature

regime and the amount of winter preci-
pitation, protecting young beech trees
from frosts, while the lower boundary
depends on air humidity. Beech is the
most shade-enduring plant among the
deciduous woody species of Georgia.
One of the most characteristic spe-
cies of the beech woods is Carpinus
caucasica. Under the continental clima-
tic conditions, beech forests are repla-
ced by hornbeam forest communities. In
Colchis, Castanea sativa is a common
associate of beech woods. Among the
other species accompaning Fagus orien-
talis are: Quercus iberica, Qu. macran-
thera, Fraxinus excelsior, Ulmus ellip-
tica, Acer platanoides, A. laetum, Tilia
caucasica, T. cordata, Sorbus caucasi-
gena, etc. Examples of species present
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exclusively in Colchic beech forests are
Vaccinium arctostaphylos, Viburnum
orientale, Trachystemon orientale. All
these species are the local endemics of
Colchis. Although in the majority of
cases the dominant position in forests is
occupied by beech, it frequently is a
constituent of the formation of beech-
fir, beech-chestnut and beech-spruce
forest communities.

In the mountains populated by co-
niferous forests (1200-2000 m), beech
woods have partially been extinct. Pure
beech forests are not replaced by conife-
rous woods.

Beech woods occur on brown fo-
restacid soils (dry and fresh forest types)
and brown forest pseudopodzols (moist
types of forest). DoLukHANOV (1989)
differentiates two classes of associa-
tions in the beech woods of Georgia:
beech woods without a developed woo-
dy undergrowth (underwood) and beech
woods with Colchic woody under-
growth.

According to the above-mentioned
author, the following groups of associa-
tions belong to the first class, i. e. that
lacking shrubby undergrowth (some
groups are not included):

1. Fageta festucosa (Festuca drymeja)

2. Fageta nuda

3. Fageta dentariosa (Dentaria iberi-
ca)

4. Fageta asperulosa (Asperula odora-
ta)

5. Fageta pachyphragmosa (Pachy-
phragma macrophyllum) (fig. 10,11)

6. Fageta rubosa (Rubus hirtus)

7. Fagetatrachystemosa(Trachystemon
orientale)

Fig. 12— Fuageta festucosa in Lagodekhi
reservation (East Georgia) (Photo
Dolukhanov).

8. Fagetafilicosa (Dryopteris filix-mas,
D. pseudomas, etc.)
9. Fageta luzulosa (Luzula sylvatica)

Among beech woods with Colchic
woody undergrowth the following may
be mentioned:

L. Fageta rhododendrosa (Rhododen-
dron ponticum, Rh. ungernii)
2. Fagetalaurocerasosa(Laurocerasus
officinalis)
. Fageta ilicitosa (Ilex colchica)
. Fageta ruscosa (Ruscus colchicus)
. Fagetamagnovacciniosa (Vaccinium
arctostaphylos)
6. Fageta azaleoza (Rhododendron [u-
teum)
7. Fageta viburnosa (Viburnum orien-
tale)

Below, we have attempted to give a
brief description of some association
groups of beech woods which is based
on the results of investigations carried
out by DoLukHANOV (1989).

W B W

Fageta festucosa. These communities
are widely distributed in East Georgia at
1100-1750 m above sea level. In the
western part of the country they are
replaced by fir and spruce forests and are
arare phenomenon here. Carpinus cau-
casicais frequently presented in the first
stratum along with the leading species
of beech. These communities prefer re-
latively dry climatic conditions and good
lighting. At comparatively higher altitu-
des, the above-mentioned forests are
restricted to the slopes of southern expo-
sure (fig. 12).

Fageta nuda. Bare-floor beech woods
are confined chiefly to the mountains of

the Greater Caucasus. They are poorly
represented in Colchis. Bare-floor bee-
ch woods lack shrubby undergrowth,
but at the same time not a single herb is
present in the undergrowth. These fore-
sts are distributed at an altitude varying
from 500-600 to 1200 m, only rarely at
1400 m s. m. The fact that Transcauca-
sian bare-floor beech forests are distri-
buted mostly in Georgia is of particular
interest. They are restricted to the slopes
of northern exposure. Bare-floor beech
forest in Georgia occur on the soils cha-
racterized by poorly developed horizon
of humus and belong to the subtype of
brown forest pseudopodzolic soils with
a strongly pronounced process of pseu-
dopodzoliation (DoLukHANOV & URru-
SHADZE, 1968). The Colchic variant of
Fageta nuda reminds that of East Geor-
gia (fig. 13). The main difference is in
the presence of Vaccinium arcto-
staphylos, Rhododendron luteum, Ilex
colchica, and Laurocerasus officinalis
in the clearings of beech forests (althou-
gh these species can rarely be found).

The origin of bare-floor beech fore-
sts is still under question.

Fageta asperulosa is a corresponding
association to the west European beech
woods with the same species (Asperula
odorata = Galium odoratum) in the her-
baceous undergrowth. But these Cauca-
sian and European beech forest commu-
nities vary by their floristic composition
and their process of succession; based
on this difference, DoLUKHANOV is incli-
ned to regard the Caucasian communi-
ties as a separate group Fageta asperu-
losa cauncasica. The woody undergrowth

Fig. 13 — Fageta nuda in Lagodekhi reservation (East Georgia).
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is missing here except for asmall amount
of Ilex colchica.

Beech forests with Galium (Aspe-
rula) odoratum are to be found in com-
paratively moist habitats, on well-drai-
ned brown forest soils. They are situated
on the slopes of medium steepness of the
northern exposure; their altitudinal di-
stribution ranges from 1100 to 1550 m.

Fageta pachyphragmosa. These com-
munities require moist temperate condi-
tions. The regeneration is rather high in
these beech woods. The subdominant
Pachyphragma macrophyllum belongs
to an ancient, local endemic monotypic
genus of Colchic stock. These beech
woods are characterized by the admix-
ture of such arboreal species as Acer
velutinum, A. pseudoplatanus, Tilia be-
goniifolia, Fraxinus excelsior, someti-
mes Abies nordmanniana. Ulmus gla-
bra (U. elliptica) was an associate of
beech until the second half of 20th cen-
tury. The woody undergrowth consists
of Sambucus nigra and Corylus avella-
na, although the latter is often absent.
The herbaceous field layer is well deve-
loped.

Typical forests of this group are
met at the altitudes from 500 m to 1000-
1100 m.

Fageta pachyphragmosa are well
represented in Lagodekhi Reservation
(East Georgia), where it is protected
from destruction. The upper limit of
such communities reaches 1820 min the
mountains of Upper Svaneti (DOLUKHA-
Nov, 1989).

Fageta rubosa. These forests are confi-
ned to the middle parts of the forest belt;
they are commonest among the moist
beech woods of Georgia. These forests
are characterized by a relatively high
regeneration and dominance of Rubus
hirtus (sect. Glandulosi) in the under-
growth. In Georgia, the area of distribu-
tion of Fageta rubosa comprises the
southern slopes of the Greater Caucasus
mountain system. The above communi-
ties are less characteristic of the Minor
Caucasus. Typical Fageta rubosa are
met on northern slopes at 1100-1600 m.

Fageta trachystemosa are characteri-
stic for West Georgia. Trachystemon
orientale is a relic species of Colchic
stock. Under the moist climatic condi-
tions it reveals a high synecological
amplitude from the sea level up to the
alpine zone (700-1200 m). In these fore-
sts, Corylus and Sambucus nigra are
solitary, and the semi-prostrate Vibur-
num orientale, as well as other Colchic
plants are to be found.

Fageta filicosa. These communities
develop under moist conditions. One
can find a stratum of large ferns, mani-
fested by Dryopterisfilix-max, Athyrium
filix-femina, Matteuccia struthiopteris,
etc., in this type of forest. It must be
stated that natural regeneration is sup-
pressed in the above-mentioned com-
munities. Beech woods with ferns are
widely distributed in West Georgia,
whereas in the east of the country under
relatively dry conditions, these forests
are restricted to the upper parts of the
forest belt. The floristic diversity is the
most striking feature of beech forests
with ferns (fig. 14, 15a, 15b).

Fageta luzulosa are typical only for
upper parts of the forest belt of Svaneti
(western part of the Greater Caucasus).
Woody undergrowth consists of Vacci-
nium arctostaphylos with rather abun-
dant Laurocerasus officinalis, Rhodo-
dendron luteum, Viburnum orientale.
Herbaceous vegetation is sufficiently
developed. Beech forests with Colchic
undergrowth are of considerable inte-
rest because of to the absence of their
analogues within the territory of West
Eurasia. The Colchic undergrowth is
rather dense and is constituted of semi-
prostrate evergreen and partially deci-
duous shrubs. Floristic composition of
the above undergrowth is related floro-
genetically to the relic complex of semi-
prostrate plants, which represent subal-
pine crook-stem forests of Colchis. The-
se plants require wet climatic conditions
and equal distribution of precipitation
during the year.

Fageta rhododendrosa unites two dif-
ferent associations of beech woods with
Rhododendron ponticum and those with
Rh. ungernii.

The first association is one of the
commonests in Colchis. It can be found
almost everywhere in West Georgia,
while in the eastern part of the country it
is quite rare. Under the moist climatic
conditions (in districts with the annual
precipitation over 1400-2000 mm) it is
distributed from the sea level to 1950
and even to 2100-2200 m. The most
favourable conditions are provided at
the altitude of 1000 to 1300-1500 m
above sea level.

Beech forests with Rhododendron
ungernii (Rh. ungernii is a relic local
endemic of Colchis) are typical for di-
stricts with a very high amount of preci-
pitation (3000 mm p.a.). They are to be
found at an altitude of 1200-2000 m.
Under very moist climatic conditions
they descend to 800, sometimes to 600
ms. m.

Fig. 14 — Fageta struthiopteridosa.

Fig. 15— Mixed-brood-leaved forest in
Lagodekhi reservation: A - with Dryopteris
pseudo mas, B - with Hedera pastuchowii
(Photo Dolukhanov).
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Fageta laurocerasosa. These commu-
nities extend from the sea level up to
2250 m. Typical beech woods with Lau-
rocerasus are distributed from 700 to
2000 m. Their vertical distribution de-
pends on the humidity of climate. Lau-
rocerasus officinalis, Rhododendron
ungernii, require winter precipitation to
protect them from frost. Unlike Fageta
rhododendrosa, beech forests with Lau-
rocerasus are well developed on lime-
stones, and under the moist climatic
conditions they are situated on the sou-
thern slopes with abundant sunlight.
These communities occupy also some
gorges of East Georgia.

Fageta ilicitosa. These communities
extend from 500 up to approximately
2000 m, but they are most common from
1000 up to 1800 m. They occupy a larger
distribution range than beech woods with
Rhododendron and they almost coinci-
de with that of Fageta laurocerasosa.
Beech woods with Ilex are typical for
Colchis, though in some localitiesthey
penetrate into East Georgia. It must be
noted? that Ilex colchica is more shade-
enduring, than Ilex aquifolium.

Fagetamagnovacciniosa comprises the
most common associations of West Ge-
orgia. In East Georgia these communi-
ties are rare. In the west, they are very
common from 900 up to 2150 m above
sea level. They never grow below 500
m. Vaccinium arctostaphylos is a relic
endemic species of Colchis closely al-
lied to the plants distributed nowadays
in Japan and Maccaronesia (Madeira
Island). That species is rather shade-
enduring and is connected with beech
woods.

Typical beech-woods with Vacci-
nium arctostaphylos can be found in the
areas where precipitation amount does
not exceed 1400-1500 mm p.a.

Fageta azaleosa associations prefer both
moist and relatively dry climate. On the
mountains of West Georgia they extend
from 800 up to 1500 m above sea level,
in the areas with precipitation amount of
1200-2000 mm p.a. Beech-woods with
Rhododendron luteum of the upper part
of forest belts extend to 1900 m. These
beech-woods in East Georgia are situa-
ted on prominent mountain slopes from
1000 to 1700 m above sea level (Aragvi
river basin, Upper Alazani and Iori ri-
Vers).

Fageta viburnosa associations are cha-
racterized by a narrow synecological
distribution range. Viburnum orientale
is a local endemic of Colchis; mainly, it
forms undergrowth in beech-woods, but
itcan also be found in fir forests. Beech-
woods with Viburnum orientale occupy
moist ecotopes of Colchis, though they
can also be met in East Georgia (Aragvi
river basin and Upper Alazani). The
above mentioned communities extend
on the northern slopes of 900-1900 m
above sea level. Typical beech-woods
with Viburnum orientale are developed
in a middle forest belt of West Georgia
(1100-1600 m). These communities are
peculiar for the presence of blackberry
(Rubus hirtus group), as well as of He-
dera colchica, Trachystemon orientale
and Dentaria bulbifera. In the upper
forest belt (above 1700 m) beech-woods
with Viburnum orientale are spread only
in West Georgia.

Fig. 16 — Pinus kochiana forest in the high mountains of Tusheti (East Georgia) (Photo
Shanshiashvili).

6.3.2 Dark Coniferous Forests

In Georgia, 5-6% of the entire fo-
rest area is occupied by coniferous fore-
sts (forests dominated by spruce) (5,6%)
and fir (10%). Excluding beech-woods,
dark coniferous forests are most abun-
dantly developed in Georgia.

Fir forests are dominated by the
Caucasian fir, Abies nordmanniana,
whereas the Caucasian spruce, Picea
orientalis, is a leading species in spruce
forests. Caucasian fir (belonging to sect.
Abies) is closely allied to Abies born-
muelleriana, which inhabits northern
Anatolia. Picea orientalis belongs to
sect. Omorika; as a typical species of
this section, P. omorika occurs on rocky
limestones of South-West Serbia.

In these forests, the dominant spe-
cies of fir and spruce are associated with
oriental beech. Pinus kochiana is more
frequent in spruce forests than in fir
communities (fig. 16).

Dark coniferous forests are widely
distributed in Western Georgia and in
the western part of East Georgia. These
forests never form a continuous belt,
though their development is connected
with the definite altitudinal-climatic
zone, which extends from 1000 m up to
2000 m s. m. Dark coniferous forests
represent the commonest type of vege-
tation between 1400 and 1900 m.

Dark coniferous forests of Georgia
and of the Caucasus, in general, are quite
different from those of the taiga. Some
typical representatives of taiga vegeta-
tion, such as larch, boreal species of
spruce and fir, though unavailable in the
Caucasus, can be found in West Europe
(DoLukHANOV, 1989).

The distribution area of oriental
beech covers that of Picea orientalis
(fig. 17, 18) and Abies nordmanniana,
while the distribution area of Caucasian
fir coincides with that of the Cuacasian
spruce. However, due to the factor of
moisture necessary for Abies nordman-
niana, fir is missing in the most conti-
nental parts of its area. In East Georgia
spruce penetrates into the area of upper
parts of the river Didi Liakhvi and of the
Aragvi gorge (in the Greater Caucasus).
Picea orientalis occupies northern slo-
pes of the Minor Caucasus up to Tedza-
mi basin; it is also scattered around the
districts of Tbilisi (upper reaches of r.
Vera). In dark coniferous forests of East
Georgia the role of spruce is reduced.

Abies/Picea forests occur on cry-
stalline schists and rocky soils.

In fir dominated forests, Fagus
orientalis is a common species.

Although dark coniferous forests
are very rich in endemic and relic spe-
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cies, no exclusive species is to be found

here.

Reduction of temperature during
some of the Pleistocene periods promo-
ted maximal development and wide di-
stribution of dark coniferous forests.
According to DoLukHANOV (1949), their
further decline is due to fir and dark
beetles. From the view point of Ko-
LAKOWSKY (1961), this phenomenon is
due to the natural process of substitution
of dark coniferous forests in Colchis by
broad-leaved ones, namely beech woo-
ds, caused by the changes of climate
during the Quaternary.

Floristic composition of fir and be-
ech forests seems identical; boreal ele-
ments are more abundant in spruce fore-
sts.

DoLUKHANOV specifies two classes
of associations of these forests on the
basis of their undergrowth. The first
class of dark coniferous forests is devoid
of any developed woody undergrowth
and includes the following groups of
associations:

1) Piceeta orientalis maculato-muscosa

2) Abieteta festucosa, Fageto-Abieteta
festucosa, Piceeta-Abieteta festuco-
sa, Piceeta festucosa

3) Piceeta sicca

4) Abieteta luzulosa

5) Piceeta nanoherbosa, Piceeta-Abie-
teta nanoherbosa, Abieteta nanoher-
bosa, Fageto-Abieteta trachystemo-
sa

6) Fageto-Abieteta filicosa

7) Abieteta subalpina calamagrostido-
sa

8) Abieteta subalpina heteroherbosa

9) Abieteta rariherbosa

Dark coniferous forests with Col-
chic undergrowth belong to the second
class and include the following groups
of associations:

1) Piceeta rhododendrosa, Piceeta-
Abieteta rhododendrosa, Abieteta
rhododendrosa, Fageto-Abietetarho-
dodendrosa

2) Piceetalaurocerasosa, Piceeta-Abie-
teta laurocerasosa, Abieteta lauro-
cerasosa, Fageto-Abieteta lauroce-
rasosa

3) Piceetailicitosa, Piceeta-Abieteta ili-
citosa, Abieteta ilicitosa, Fageto-
Abieteta ilicitosa

4) Piceeta-Abieteta magnovacciniosd,
Abieteta magnovacciniosa, Fageto-
Abieteta magnovacciniosa

5) Abieteta viburnosa, Fageto-Abieteta
viburnosa

Piceeta orientalis maculato-muscosa.
Associations of this group are characte-
ristic for spruce and pine forests. They
extend from 1100 to 2100 m s. m. The

Fig. 18 — Derivatives of fir forests and groves of Rhododendron luteum in Lechkhumi (West
Georgia) (Photo Dolukhanov).
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characteristic and constant species is
Goodyera repens. Within well develo-
ped bryophytes in these forests the fol-
lowing may be mentioned: Hylocomium
splendens, Pleurozium schreberi, etc.
The appearence of these forests as well
as the floristic composition of bryophytes
is very similar to those of Eurasia boreal
zone. Mossy spruce forests are well re-
presented in the western part of East
Georgia and in Colchis.

Dark coniferous forests with Festuca.
The predominance of Festuca drymeja
in the herbaceous undergrowth is cha-
racteristic for fir, fir-spruce and beech-
fir forests. The altitudinal distribution of
these forests ranges from 900 to 2100 m.
The above-mentioned communities are
characterized by the presence of fol-
lowing species: Dryopteris filix-mas,
Oxalis acetosella, Sanicula europaea,
Viola reichenbachiana.

Piceeta sicca. These communities are
spread only in East Georgia at 1000-
1500 m. They occur on poor skeletal
soils of steep and sunny slopes. Picea
orientalis is associated here with pine
and Georgian oak (Quercus iberica).
The ground layer is rather poor in spe-
cies (Poanemoralis, Brachypodium syl-
vaticum, Oxalis acetosella, etc.).

Abieteta luzulosa (Luzula sylvatica).
These forests are restricted to the moun-
tains of Svaneti (West Georgia). They
extend from 1600 to 2150 m. These
communities populate almost all the slo-
pes, though northern slopes are still more
favourable for them. There is no woody
undergrowth in these forests, although
the ground layer is well developed.

Dark coniferous forests with dwarf
herbs. These associations prefer moist
climatic conditions; they extend from
1300 up to 2000 m nearly in all massifs
of dark ceniferous forests. The main
components of these communities are
dwarf herbs; grasses are rather poor in
species. In East Georgia these commu-
nities are exemplified by spruce forests,
in the west of the country, however, by
fir, fir-spruce and beech-fir forests.
Among the species characteristic for fir
and spruce communities the following
may be mentioned: Oxalis acetosella,
Sanicula europaea, and Galium rotun-
difolium. Frequently occurring as unde-
rwoodin spruce forests of West Georgia
are Vacciniumarctostaphylos and Daph-
ne pontica.

Piceeta trachystemosa. These commu-
nities occur chiefly in the mountains of

northern Colchis (900-1900 m s. m.)
under slightly moist conditions. Fagus
orientalisis acommon associate of spru-
ce in these forests; sometimes spruce is
even replaced by beech. Underwood
consists of scattered Vaccinium arcto-
staphylos, Viburnum orientale, Ilex col-
chica, and Rhododendron ponticum. The
ground layer is characterized by the pre-
vailance of Trachystemon orientale.

Fageto-Abieteta filicicosa. These com-
munities occupy almost all massifs of fir
forests of West Georgia. They belong to
the middle and upper parts of dark coni-
ferous forest zone and are characterized
by the presence of large ferns: Athyrium
filix-femina, Dryopteris filix-mas, D.
oreades, Oreopteris limbosperma, Mat-
teuccia struthiopteris, etc. Natural rege-
neration is not satisfactory (fig. 19).

Dark coniferous forests with Col-
chic undergrowth are not as widely di-
stributed as those of beech. As it was
pointed out above, they occupy the
mountains of West Georgia.

A special attention should be paid
to the series of dark coniferous forests
with Rhododendron ponticum; spruce,
fir and beech are arboreal components
of these communities. Rhododendron
ponticum is more abundant in beech-
spruce forests. Such forests can be ra-
rely met in East Georgia. Dark conife-
rous forests above 1900 m can be found
only in the mountains with moist clima-
te (DoLukHANOV, 1989).

Natural regeneration is suppressed
here. Dark coniferous forests with Lau-
rocerasus are peculiar for the upper part
of the dark coniferous forest belt. They
are developed under moist climatic con-
ditions, but, contrary to those with Rho-
dodendron ponticum, they are restricted
to the slopes of southern exposure; they
also occur on limestones. Fir forests
with Laurocerasus represent a very rare
type of vegetation in East Georgia.

Laurocerasus officinalis is less sha-
de-resistant than Rhododendron ponti-
cum. That is why it is not typical for
dense fir forests. In the underwood of
dark coniferous forests, Ilex colchica
can be frequently observed with Lauro-
cerasus; in many cases the above-men-
tioned species occupies a dominant po-
sition and forms series of associations.
Among these associations, restricted to
the middle part of the forest zone (1200-
1700 m), special attention is paid to
Picea forests with Ilex and with Fagus-
Ilex. Vaccinium arctostaphylos and Ru-
scus colchicus are rather rare in Geor-
gia. V. arctostaphylos is very common
in the second stratum of beech-fir fore-
sts from 1200 to 1900 m. The ground

vegetation is composed of Festuca dry-
meja, Asperula (Galium) odorata, Oxa-
lis acetosella, Dentaria bulbifera, etc.
Associations of spruce-fir forests
with Vaccinium arctostaphylos occur
only in Svaneti. The less common group
of associations is Piceeta viburnosa.
These communities are confined to se-
veral parts of Svaneti and extreme we-
stern parts of Trialeti Mts. (fig. 20).

6.4 Mixed Broad-Leaved Forests of
Colchis

These forest communities belong
to the Euxinian broad-leaved forests;
they are restricted to Colchis. Stands of
these forests can be observed on the
eastern slopes of the Ajara-Imeretian
mountain range, in the north-western
part of the Greater Caucasus, etc. Mixed
forests of Colchis are extended from
approximately 200 m up to 1000-2000
m, though in South Colchis they almost
approach the sea level. These forests
occur on podzolized zheltozems, as well
as on mountain forest brown soils and
krasnozems.

These forest communities are de-
veloped under moist climatic conditions
with precipitation amount of 2500 mm
p- a.

Mixedbroad-leaved forests are very
rich floristically; a considerable number
of relic mesophytic species of the Cau-
casus occur here. These forests mostly
cover moist gorges with uniform air
humidity all year long. High air humidi-
ty of these gorges is caused by the pecu-
liarities of atmospheric precipitation and
moderate temperature regime, which
keep the surface of the slopes cool. Owing
to these favourable conditions, many
representatives of the Tertiary flora con-
tinue to exist in Colchis. A vivid exam-
ple of Tertiary relicsis the poikilohydric
fern, Hymenophyllum tunbridgense, re-
stricted to one of the moist gorges of
South Colchis. Mixed broad-leaved fo-
rests are characterized by the occurran-
ce of 50 arboreal and 80 herbaceous
species (KoLAKowKY, 1961; SAKHOKIA,
1980). Major forest-building species
inc