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by iBRAHIM ATALAY

Introduction

The study area named NE Anatolia which is bounded by the Erzurum—Rize
fine on the west, the Erzurum—Tuzluca line or the Aras river valley on the south,
comprises the subregion of the Eastern Black Sea and the subregion of Erzurum--
Kars in Eastern Anatolia. From the vegetational point of view, the lower part of
the Eastern Black Sea Mountains was covered by broad-leaved forests, and the
upper section was occupied by pine forests. The southern slopes of the East
Biack Sea Mountains were covered by xerophytic and winter hardy forest from
the bottom to the upper section, while the slopes facing the north of the ranges
wetre covered by winter hardy and humid forests such as spurce, fir and Scotch
pine. The upper watershed areas of the Coruh river basin were occupied by oak,
juniper, and shrub formations.

The northern slopes and upper part of the continental sector of Eastern Ana-
tolia were occupied by scotch pine.

Natural steppe vegetation was common on the tectonic corridor of the Aras
valley, the Qltu basin, and the Kagizman—Tuzluca basin. Destroyed forest areas
were covered by the mountain steppe which belong to the irano~Turanian ele-
ments. Tall prairie-like grass was seen between the Erzurum-Kars plateau.
Alpine and subalpine grasses were widespread on the upper part of mountains.

The aim of this short article is to explain the distribution of vegetation—for-
mation and the evolution of vegetation and floristic composition in this region.

A) BASIC ECOLOGICAL CONDITION OF THE VEGETATION COVER
1— GEOMORPHOLOGY

In the northern section of the study area, the ‘Black Sea Mountains extend
in the direction of E-W. The volcanic plateau, tectonic corridors and basins are
located in the southern region of the area. The northern section of the area was
affected by the orogenic and epirogenic movement which took place during
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the Tertiary and Early Quaternary, while the volcanic activities and fault move-
ments have continued from the Neogene to the Quaternary.

The Black Sea mountains are generally composed of flysches, volcanic rocks
such as basaltes, andesites, spilites, volcanic bracchia and volcano— sediman-
tary formations which belong to the Mesozoic and Tertiary ages. The granite
masses which were injected during the Alpine orogeny, occur in most parts of
the Black Sea Mountains.

The Tertlary sedimentary and volcano—sedimentary formations containing
sodic and saline materials formed under the hot climatic coditions in closaed
basins such as the Oltu-Narman and Tuzluca-Kagizman Kotek basin. Flysches and
limestones are common between the southern section of the Black Sea Moun-
tains and the northern part of the East Anatolia masses. The substratum of the area
was composed of ophiclites ,containing peridotite, serpantine and other ultra-
basic rock and radiolarite.

The most part of the plateau and mountain areas of Eastern Anatolia were
covered by volcanic masses such as basaltes, andasites and volcanic tuffs and
sands. The broad plateaus of Eastern Anatolia extend on the basaltes. Tectonic
depressions such as Gdle, Ardahan, Cildir, Oltu, and the Aras river corridor ex-.
tend among the mountains such as Yalnizgam, Allahlekber, Kargapazan. The
mountains and basins extend in the direction of NE-SW and E-W. ‘

The orogenic ‘mountains of the given area were dissected deeply and nar-
rowly by the Coruh river and its tributaries. Thus, the orogenic ranges are cut
by deep and narrow valleys. The altitude of the Black sea mountains are as fol-
lows: Kackar Mountain 3982 m, Marsist hill 3334 m and Kurt M. 3224 m above’
sea level. There are great changes in the altitude between the mountains and river
valleys, For example, the Coruh valley vicinity of Yusufeli is about 600 m and
about 7-8 km north of the valley the Black Sea Mountains rise up to 3000 m.
The difference of altitude between the tectonic basin and mountain areas is mo-
re than 500 metres .

The altitudes of the main mountains and hills rising from the volcanic masses
are Yalnizgam Mont. 2710, Cin Mon, 2957, Mescit M. 3239 m, Kargapazarn M.
3045 m, Zozan M. 2908 m, Allahliekber M. 3120 m, Kisir M. 3197 m, Akbaba M.
3026 m, and other main mountains located in the southern part of Sankamis
town: eg Suphan M. 2809 m,, Balikh M. 2858, m. Aladag 3136 m,, Yafhca M.
2901 m Dumanh M. 2699 m. Isolated volcanic peaaks occuring in the vicinity
of Lake Cildir are Kisir M. 3197 m and Akbaba M. 3028 m.

The distribution of vegetation was largely affected by the exposition and al-
titute of the given area. For example, although the northern slope of the Black
Sea Mountains was covered by humid— tempere and humid—cold forest, the so-




uthern slopes of .the mountains were occupied by oaks and scotch pine, and the
scotch pine also appears on the north siopes of Eastern Anatolia, In spite of the
scotch pine seen on the north slopes of the mountains of Eastern Anatolia such
as Yalnizgam, and the Allahiiekber Mountains; oaks, juniper and mountain steppe
are also common on the south slope of the above—mentioned mountains. The
slopes facing the north of the Oliu.basin are coversd with Pirus s/yvesiris while
on the southern slopes of the Mountzains juniper and ¢aks are comman.

The different vegetation formations or belts are arranged depending upon
the altitude along the slope of the mountains. In other words, the vegetation for-
mations extending from the bottom to the top were determined by aititude. For
instance, the vegetation formation of the north facing slope of the Black Sea
mountains from sea level to the peaiks are as feliows: Broad leaved forest 0—
1100/1200 m, mixed and pine forest 1200-2000 m and sub-alpine and alpine
meadows above 2000 m. In addition; in the continental sector of the given area,
especially around Sarikamis, steppe vegetation rises as high as 2000 m and then,
scotch pine begins at about height of 2000 m. and the pines climb up to 2600 m.
and the alpine meadow formation begins at about 2600 and continues to the
summits of the mountains.

2— CLIMATE

Temperature : The mean annual temperature is about 12-14°C along
the coastal region of the Black Sea (Rize 14.2, Hopa 14.8). The vailey areas of
the Coruh river and its main tributaries are the second warmest areas of the study
area. The mean annual temperature of the depression varies from 13 to 10°C
(Artvin 12.7, Savsat 10.2, Ardanug 12.0, ispir 9.8, Oitu 10.2, Yusufeli 15.0°C).
The coldest region of Turkey is the Erzurum—Kars plateau area where the mean
annual temperature is about 3—4°C. (Kars 4.2, Ardahan 3.7, Sankamis 3.2).

January temperature : The most striking characteristic of winter espe-
cially January is the sharp constrast between the Black Sea coast and the interior
reaches of the Coruh river valley which shows positive anomalies and the lar-
gest negative anomalies occur. In the continental interior, for instance, the mean
annual temperature for January is about 7.0 for Rize, 8.4 Hopa, 3.4 for Artvin,
and 3.8 for Yusufeli, the absolute minima of the stations recorded are -7, —4.8,
-16.1 and -8°C respectively.

The .january temperatures are below -8°C in the continental interior (Kars
-11.6, Ardahan —10.8, Sarkamig —8.9). Absclute minimum temperatures are
also recorded on the northeastern plateau. These figures are as follows: —31.6
at Sankamig, 35.6 at Ardahan, —38.6 at Kars, —42 at Erzurum.

July and August temperatures : There is not a great variation in the
sumimer temperatures throughout the area. The temperatures are recorded as
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follows: 15°C for Sankamis, 22.6 for Rize, 26 for Yusufeli. The absolute maxima
are more than 35°C. The temperature of the continental interior and of the low-
land part of the valleys are increased due to continentality.

Precipitation : Mean annuai precipitation ranges from 2500 mm to 250 mm.
The distribution of the precipitation is largely affacted by exposure and altitude.
The northern slopes of the Black Sea mountains receive more than 2000 mm (Ri-
ze 2457 mm, Hopa 2068 mm). On the other hand it is below 300 mm in the intra-
montane basin and the lower watershed area of the Coruh river (15dir 261 mm,
Yusufeli 285 mm). The mean annual precipitation of other areas especially the
plateau and the high basins varies fram 650 to 400 mm (Artvin 645 mm, Savsat
792 mm, Ardanug 446 mm, Ispir 440 mm, Sankamis 577 mm, Kars 527 mm,
Kagizman 423 mm, Ardahan 520 mm.).

Cloudiness and Fog : The mean annual cloudiness is about 0.6-0.7

on the Black Sea coast. But during the summer period, the high parts of the Black,

Sea mountains are largely covered by clouds especially every afternoon during
July and August. Towards the inner section, these figures decrease.

As to the relative moisture, the mean annual relative moisture is more than
70 percent along the Black Sea coast. The figures decrease toward the inner
section of the given area. The lowest figures are recorded in the depression areas
{lgdrr 62, Oltw 58, Kafizman 57).

There is a close relationship between the climate and vegetation cover in
the study area. In addition the climatic peculiarity of the area is illumunated by
the vegetation formations as well as the zonal soils.

The broad — leaved deciduous forests are dominant on the coastal zone in
the prevailing subhumid— mild climate. The mixed forest which is associated with
Ficea orientalis .and Fagus orientalis is common towards the highlands of the
Black Sea Mountains. Precipitation up to about 2000 mm and more, combined
with occasional summer fog creates the high humidity that favours essentially
complete coverage of Pices orientalis, Fagus orientalis and various hydrophyte
herbs.

The character of the vegetation cover changes sharply change between the
north and the south slopes of the mountains due to differentiation of precipitation
or humudity conditions,

Xerophytic and some heliophytic plants are found in places where the slopes
face south of the Black Sea Mountains because of the fact that the slopes are
rain—shadowed and sunny and winter—hardy dry forests also extend. In the
lower parts of the Coruh river valley system the xerophytic shrub, some of which
belongs to the Mediterranean region, is seen on the lower parts of the Coruh
valley especially in places where the slopes face south.
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The northern slopes of the inner section of the mountains that are fully ex-
posed to moisture winds blowing in the summer period, are covered by Scotch
pine forests and stands. On the other hand, winter-hardy pine forests are also
found on the high plateau of Erzurum—Kars subregion in places of prevailing cold
and subhumid condition.

The depression or basins of Eastern Anatolia support the growth of steppe
vegetation because of having—not sufficient precipitation, and the amount of
evapotranspration in these basins occuring during the summer period is as high
as Central Anatolia. At the same time, the summer drought is not sufficient to
grow trees. For this reason that the natural steppe vegetation are widespread in
places where the basins and the slopes are facing the south. '

3— SOIlLS

The greater part of the study area is covered by intrazonal soils due to ero-
sion. For the reason that, zonal soils are seen under the dense vegetation cover
and on the flat lands. The main soil types are summarized below.

Brown soils are common on the flat and slightly undulating areas of the pla-
ins such as Erzurum, Pasinler-Horasan. Chestnut soils occur in the Narman basin
and the high section of Erzurum plain. The soils develop under the semi—arid
climatic condition and steppe vegetation.

Chernozem soils have developed the vicinity of Sarkamus, Gole, Ardahan
and Cildy the altitute being 1700-200C m.

Brown forest soils are being formed under the {orests. The soils can be di-
vided into two types: The limely brown forest soils are common to the lower
section of the Pinus silvestris forest located around the Oltu basins, while non
limely forest soils are widespread in the upper section of the pine forests and wit-
hin the moist region of the area. For example, in the Black Sea region, non limely
hrown forest soils having rich organic content, are commaon.

The yellowish — reddish podzolic soils having rich organic content and acid—
reaction have developed on the clayey deposits which belong to the Pliocene
in the.coastal region of the Black Sea. The main texture of the soil is clay and cla-
yey loam. Brown podzolic soils are also found out the vicinity of Savsat, Velikdy
and Karagol localities, in the northeastern section of the area.

On the other hand, the intrazonal soils are widespread where on the rugged
and inclined areas and natural vegetation covers were completly destroyed. The
texture, colours and other pericuiarities of the soils were determined by the pa-
rent materials. For instance, sandy, sandy-stony-gravelly soils occur whete there
were decomposed granite and flysches of Crataceous and Eocene.

Saline and alkaline soils are common on the eroded slopes of the Oligocene
and Oligo—-miocene formation located ‘in the Oltu basin, and Kotek—Kagizman—
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Tuzluca basin. The pH of the soils varies between 8-9-and the electrical conduc'-
tivities range from 8 to 54. The saline and alkaline depesits slide when it be-
comes saturated with water.

4-— BIOTIC FACTORS

The major part of the forest of the inner section of North—Eastern Anatolia
have been degraded and destroyed by overcutting, heavy grazing, and other
types of mismanagements through centuries. The destroyed forest areas were
largely occupied by the mountain steppes. The forests which were being grown
on the dry habitats and/or under the semi—arid climatic condition and relic
scotch pine forests were severely affected by the biotic factors such as overcut-
ting and heavy grazing. 1t is cleatly indicated that, for example,,80 per cent of
the forests of the Oltu watershed basin have been ruined by the
human factors. ' a

As to the Eastern Black Sea region, overcutting beech forests locating on
the river valley and its immediate surroundings were replaced by the alder com-
munities. And destroyed oriental spruce forest areas were occupied by the Rho-
dodendrons. The uppet limits of the natural timbertine were descended as low
as 400-500 m due to the destruction of the natural forests. The forests containing
oriental spruce, beech, chestnut, scotch pine which are located in the vicinity of
Goktas (Murgul) town were completely ruined by the sulphureous gases. deri-
ved from the copper factory. '

The natural herb composition of the meadow and grasslands were deteriora-
ted by the over grazing, so the meadows largely covered by the spiny and bitter
herb species such as Verpascurn and Astragalus species.

The Oligocene, Oligo — Miocene salty, limely. gypserous and alkali deposits
exposed because of the fact that the original soil cover was eroded and so cli-
max species eliminated and these areas were sparsely covered by the halophy-
tic herb species.

Severe soil and parent material erosion are being prevailed in places where
the natural vegetation covers were destroyed and destructed.

B) VEGETATION FORMATIONS

The vegetation foimation of the study area can be divided into three types
according to the ecological conditions, floristic compaosition and the vegetati-
onal forms.

As it is known, the Eastern Black Sea region from the floristic point of view,
is rich. As a matter of fact, 4000-5000 species are found in the region. In additi-
on, the flora belonging to the four floristic regions is also seen in the area. The
flora is also rich in relic and endemic species. B
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The natural océurence and floristic composition of the planis will be exp-
jained in the following paragraphs.

1~ FOREST FORMATIONS :

The forests are widespread on most parts of the East Black Sea region and
on the slopes facing north and high areas more than 2000 m in the north section
of Eastern Anatolia. The forests may be classified according to the shape and/
or forms and ecological condition.

1.1. Perhumid-humid and tempsrate broad leaved forests :

The forests extend on the lower section of ihe noith slopes of the East Black
Sea Mountains and the forests continue as far as Artvin and Murath along the
Coruh river valley. The forests are composed of beech (Fagus orienialis) chestnut
(Castanea sativa), alder (Alnus barbata and A. glutinosa), hornbeam (Carpinus
betutus and C. orientalis), basswood (T/la rubra), ash {Fraxinus ornus, F. oxy-
carpa), hazelnut (Corylus avellana, C. pontica), elm (Ulmus montana, U. cam-
pestris), cherry aurel (Prunus laurocerasus), Ostrya carpinifolia, dogwood
(Cornus mas, C. australis, oaks (Quercus dschorochensis, Q. petraga), Rhodo-
dendron ponticumn, Rhodcdendron caucasicum, Fhododendron flavum, Rho-
dodendron smirmovii, Honduras sarsaparilla (Smilax officinalis, Smilax excelsa),
Hedera helix, Hedera colchica, beam {(Sorbus torminalis).

The main forest communities can be summarized in the following lines.

1.1.1. Beech (Fagus orientalis) forests

The forests dominating the northern slopes of the Northern Anatolia Moun-
tains and of Istranca Mountain (in Trachia) are common on the slopes facing
north of the Eastern Black Sea Mountains., Beech trees begin on the coastal re-
gion of the Black Sea sand continue as high as 1900-2000 m., and penetrate
toward the inner section as far as Artvin and Camili via the Coruh river valley.
The optimum growing sites of the beech forests are between 500 m and 1500 m.

The beech forests are associated with the Alnus barbata {alder), Carpinus
betulus, C. orientalis {European hornbeam), Uflmus montana (elm), Tilia rubra
(basswood), Castanea sativa, Castanea rubra (European chestnut), Buxus sem-
pervirens, and Rhodadendron species. Leading species existing in the shrub la-
yer of the forest are Laurocerasus officinalis, Acer cappadacocicum, Sorbus
torminalis, Vaccinium arctostaphylios, Rhododendron luteum, Rh. ponticum,
RA. ungernii. Groundflora of the forests generally consist of hygrophyle herba-
ceaous such as Sambucus ebulus, Neotiia nidus—arvis, Thelypreris limbospermae,
Blechum spicant Circaea lutetiana, Rubus caucasicus. On the northern section
of Tiryal Mountain located NE of Artvin, the beech forests form a community
with Bubus caucasicus which is the endemic species for the area.
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The undergrowth plant species of the pure and mixed beech forests are:
Lapsana communis L., Anthemis sp. Campanula lactiflora Bieb., Salvia glu-
tinosa . Ptaridium aquitinum {L.) Kahn., Calystegia sp., Rumex sp., Holcus la-
tanus L., Lapsana comminus L., Geranium sp., Urtica -dioica L., Ethyrium  fillix—
toemina (L.) Roth., Cotinus coggyria Scop., Prunella vulgaris L. Albizzia jilib-
rissin Durazz., Phytolacca ameriacana L., Sambucus ebulus L., Prunella vugaris
L., Rubus sp. '

Destroyed wet habitat of the beech forest areas were occupied by Rubus
species.

Some shrub communities and Pinus silvestris stands also occur within the
beech forest belt. For example, Vacc/nium arctostaphyllos L., Sambucus ebulus
L., Calluna vuigaris L., Smilax excelsa L. is growing on the yellowish—reddish
podzolic soit between Arhavi and Findikli town. The Pinus sifvestris stands are
also seen at an elevation of 10-200 m in the places extending between Arhavi
and Findikli town. The Pinus silvestris stands are probably relic.

Towards the upper section of the beech forests the Ficea orientalis (oriental
spurce} increases and it is often accompanied by beeches.

1.1.2. Chestnut (Castanea sativa) forests :

The forests exist as pure stands and mixed with the other decidocus forests.
One of the pure chestnut forest which was found out by the Dizenli (1982)
occurs on the NW-SW slopes of Tiryal Mountain at a height of 4560-700 m. Chest-
nut trees from small communities on the coastat land of the Black Sea region.
The chestnut forests are associated with the beech {Fagus orientalis) and alder
{Alnus barbata). Leading shrub species of the pure chesnut forest of the Tiryal
Mountain are Corvius avellana, Vaccinium arctostaphyliosa, Rhododendron
ponticum, Rh. luteum. Acer cappadocicum. Laurocerasus officinalis, Frangula
alnus, Cerasus aviumn, Sorbus torminalis, Carpinus betulus, Quercus petreae and
Ulmus montana. On the other hand, the trees are widespread within the beech
forest especially in places between 0/100 and 1000 m.

1.1.3. Alder (Alnus barbata) forests :

The trees growing in mild and humid — perhumid environments, generally
occur on the coastal area and along the river and streams valleys. As a matter of
fact, the alder communities begin at the coastal region of the area and continue
as high as the subalpine zone along the valleys of rivers, For example, the alder
stands begin at sea level and continue as high as 2000 m named Asaft Kavran
Yaylasi along the Camiihemsin stream. The forests, extending along the river
and streams are often associated with the Buxus sempervirens and Rhododendron
and Prunus laurocerasus. )
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On the other hand, flooded areas with stones and gravels are firstly covered
by the Alnus barbata plants and the areas can be retum-ed to the alder forest wit-
hin 5-6 years after flooding. )

Major Alnus barbata forests are also seen, outmde of the valley, in the
southern part of Cayeli and Arhavi town and between Hopa and Sarp town.

1.1.4. Other broad-leaved forests :

it is clearly stated that there are rarely any pure stands covering the vast
areas within the broad—leaved forest belt of such region because of the fact that
ecological conditions are favourable for several deciduous trees and shrubs
to grow. For this reason in some localities one or a few tree species are dominant
and in another places other one, is dominant. o -

Leading forest communities are basswood (7ifia rubra), harnbeam (Car-
pinus orientalis and Carpinus betulus), birch (Betula rbrmina/f's), hazelnut
(Corylus avelfana, C. pontica) and oaks (Quercus dschorochensis and Quercus
petrea), elm (Ulmus montana). Most parts of the communities are associated
or mixed with beech forests.

Oak associations are widespread along the Coruh valley and its main tribu-

taries. Quercus dsahorhensis forests are confined the vicinity of Artvin, Borgka
and the lower section of the Coruh valley slopes facing south between Yusufeli—
ispir.

Quercus petraea subsp. iberica communities are also found in the dry habi-
tats where within the Coruh valley between Artvin and Borcka and in the vici-
nity of the Tiryal Mountain. The tree climbs up to 1300 m on Tiryal Mountains.
.The oaks are found both in pure form and mixed with shrubs. For example, leading
shrub species forming, consisting the shrub layer of the Quercus petraea of Tir-
yal Mourtain are Crataegus curvicephala, C. microphylla, Cornus koenigii,
Carpinus betulus, C. orfemalis, Juniperus oxycedrus, Arbutus andrachne,
Mespilus germanica, and Ross canina (Dizenli 1982).

One of the significant Buxus sempervirens community which covers area
of a few hectares, occurs on the Cambihemsin valley, 10-12 km north of Camli-
hemsin, vicinity of Meydan village. The height of the Buxus sempervirens is mo-
re than 5—6 m and its diatemer is about 35—40 cm. The trees, in shrub form, are

also found along the valley under the community of beech and alders and is mi-.

xed Rhododendron, Prunus faurocerasus.

The natural and/or uncultivated hazeinut communuties are confined to the
upper section of the natural forests. The hazelnut extends above the oriental spur-
ce forests and also pure hazelnut communities occur. For example; the pure ha-
zelnut is seen in- the southern part of Camlihemsin stream at an elevation of
1800-2000 ‘m and others are found out in the Ikizdere streams at- approxumately
the same elevation. -
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Rhododendron - communities, beginning at sea level and rising as high as
2400-2500 m are common both in the broad Ieaved or decidous forests and in
oriental spruce (PICE& orfenta/;s) forests. The shrubs are dominant where the
natural forests were destroyed. The slopes facing northern of the East Black Sea
mountains are covered by Rhododendron ponticum, Rh. caucasicum, Rh. smir-
novi, Rh. flavum, place to place. The diatemer of some rfiododendron existing
in the SW.part of Arhavi, is about 40 cm.

The most part of the Rhododendron are mixed wnh the Picea orientalis,
Buxus sempervirens, Prunus laurocerasus in places where the habitat is wet.
On the other hand, the conifer and broad—leaved trees also appear at the
bottom of the valleys especially in the southern section ot the Black Sea moun-
tains. The following trees being new record are found in the NW part of Barhal
watershed at an elevation of 18001900 m., NW of Yusufeli town: Pinus sil-
vestris L., Taxus baccata L. Acer trautvetteri Medw., Ribes bieberstini Berl. ex
bC., Sorbus caucasica Zinselr, var. Yaltmkn Goksin, Betula pendula Roth.

1.2. Conifer forests of cold- humld regions:

The 'up'per section of the E'ast' 'Biack Sea Mountains. and the slopes facing
north of the mountains of the inner section are largely occupied by the conifer
species such as oriental spurce, Scotch pine and firs.

1.2.1. Oriental".spruce (Picea orientalis) forests :

The forests are only confined to the Eastern Biack Sea region and are distri-
buted throughout the greater part of the Caucasus and it forms about 200 000
hectares of pure and mixed natural forest. Oriental spruce (Picea ojentalis) is
seen at about 100 m on the Black Sea coast and reaches above 2000 m on the
north slope of the Eastern Black Sea Mountains. In this sector Picea orientalis
form pure stands above 2000 ‘m.

The oriental spruce forests are mixed with beech, elm (U/mus montana),
maple (Acer platanoides), and Rhododendron species above 1000 m. It is ge-
nerally pure and sometimes accompanled by Rhododendron and Coryius avel-
fana ‘the ypper part of the East Black Sea Mountains; for example, the orienta.
spurce'__,forsSt which is located in the Tiryai mountains between 1600-2100 mi
is. associated with Rhododendron ungernii, Rh. ponticum, Rh. luteumn, Sorbus
aucupana Comus koenigii, Vibrium orientale, Vaccinium arctostaphylios, Ilex
colchica, Acer trautvetteri, Carpinus betulus, and Rhus coriaria where the forest
was destroyed As above mentioned natural oriental spruce areas are occupied
by Rhododendron species in destroyed areas.

The northern slopes of the southern slopes of the Biack Sea mountains in
the inner section are’growing areas of the oriental spruce, ‘especially in mixed
with firs and Scotch pine. For instance, the pure and mixed Picea orientalis stands
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occurin the northern slopes of the inner section of Eastern Black Sea Mountains
tocating between lspir and Yusufeli and in the northern section of the Barhal
watershed area which is located in the north of Yusufeli town.

As to the inner section, the northern part of Yalnizgam mountains or the slo-
pes facing north are completely covered by the oriental spruce. Here, the forest
begins at about 700-800 m and continues to 2400 m. and the elevation is the
highest limit for the spruce and it reaches its optimum development above 1200
m. The upper level of the oriental spruce is located on the north slope of Yal-
nizcam Mountains, where scotch pine (Pinus silvestris) and fir (Abies nord-
manniana) trees are also seen.

The undergrowth of the orientale spruce forests of the Yalnizcam mountains
consists of widespread herbs such as Geranium sp., Rhynchocorys sp., Cen-
tauréa salicifolia Bieb. ex Wild., Ballardia sp., Valeriana alliaeriifolia, Lapsana
communis L., Silene vulgaris {(Moench) Garchke, Lathyrus sp., Malabaila sp.
Rhinanthus angustifolius and other hydrophytic hetbs.

Toward the upper section of the orientale spure forest belt some deciduous
shrub and trees occur in small clonal grcves which in the aggregate cover on
the stony and wet habitats. Betula pendula Roth. community and Rosa montana
Chaix ssp. woronowii (Lonacz) O.Nillson, Prunus divaricatus L., Ribes alpinus
L. Ribes biebersteinii and some subalpine herbaceous plant species such as
Geranium psflostemon Ledeb., Eryngium giganteum, Chaerophyflum temulum
L., Papaver lateritum Koch., Pimpinella rhodantha Boiss., Achiella milletdium,
Lapsana communis L., Minuartina sp., Sedum sp., Vibimum lantana L., Achiella
sp., Sedum spurium Bieb., Polygonum bistorta. commons in the southern end of
the Camlihemsin watershed in the Hisarl yayla locality at height of about 1900-
2100 m, .in the southern end of the Camlihemsin watershed.

2.2. Mixed. conifer (FPicea orientalis—-Abies nordmanniana-Finus silves-
tris) forests :

The high parts of the northern slopes of the inner section of the Eastern Black
Sea Mountains are mostly covered with mixed conifer forests including Picea
orientalis, Abfes nordmanniana and Pinus silvestris. For example on the slopes
facing the north part of Cambkaya and N and NE part of Yusufeli generally
rouse the above mentioned mixed forest. Pinus silvestris and Abfes nordmanniana
stands generally occur in subhumid and lower area than those of Picea orientalis
stands. Other mixed forest stands are alsc seen on the north slopes of Yalnizgam
Mountaln especially above 2000 m, and the upper area of Balci stream which
Is located 15 km N of Borgka and Camili and the Posof watershed areas.

A“C“hef pure Pinus silvestris stands are also seen on the Ziyaret Mountain

e WhICh Is located the north of Yusufeli town. The undergrowth of the forest stand,.
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here, is varicusly composed of shrubs (Juniperus foetidissima Wild, Juniperus
oxycedrus subsp. oxycedrus, Ostraya carpinifolia, Acer campestre L., Cotinus
coggyria Scop.) and of grasses (Senecio vernalis, Teucrium chamaedrys L.,
Amelanchier sp., Saxifraga sp., Knutia sp., Teucrium chamaedrys L., Astragalus
sp., Thymus sp., Origanum rotundifofium, Galium sp., Trifolium sp., Phleum sp.)
in others.

“1.2.3. Scotch pine (FPinus silvestris or siyvestris) forests :

Scotch pine forests occuping most parts of the inner and high sections of
the Northern Anatolia Mountains, and also growing under the perbhumid and se-
miarid climatic conditions and on the different parent material, begin at the Black
Sea level and continue towards the interior, especially towards the south of
Sankamis. Finus silvestris, beginning at sea level in the East Black Sea region,
one of the climbing higher pine species reaching as high as 2700 m on the Al-
lahuekber ranges, due to continentality. Although the pine prefer the slopes fa-
cing south in the inner section of the Black Sea Mountain, it is found on the north
slopes and upper levels of the mountains in the continental parts of such areas.
The natural occurence of the pines depends upon the factors of exposition, ele-
vation and humudity ‘ratio prevailing during the vegetation period.

The pure and mixed pin stands take place on the high plateau and the mo-
untains of the NE Anatolia continental areas where sub humid— cold climatic
conditions prevail. And they also occur on the slopes facing north which take
winds bearing moisture.

Pinus silvestris stands, which are located behind the Eastern Black Sea regi-
on, begin at about 140 m. in the vicinty of Borgcka in the Coruh valley, penetrate
to the inner section and climb up to 2000-2200 m., while the forests of the Eastern
Anatolia begin above the natural steppe boundary at about 2000-2100 m and
continue as high as 2500-2700 m. In Eastern Anatolia pure scotch pine forests
cover large areas of the Allahiiekber ranges, and the vicinity of Sankamis town.
The optimum growing areas of Pinus silvestris forests are on the basaltes and
volcanic sands and tuffs in the vicinity of Sankanug, Gole and the north side of
Allahiiekber mountains. As a matter of fact good stand of Pinus silvesitris are
seen in those areas. On the other hand good Pinus sifvestris stands are seen to
have been developed on the soft volcanic deposits containing tuffs and sands
and on the flysch formations. Just as, the germination of the Pinus silvestris
seeds easly takes place on such deposits and the deposits are covered with pine
plants during a short time.

As above mentioned it is stated that pure pinus sifvestris forests occur in
the NE part of East Anatolia. In these areas the cold— humid and subhumid cli-
matic contitions prevail. Mixed Pinus silvestris stands are common both on the
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north and on the south slopes. of the. Black-Sea. Mountains.. For example, the £/-
nus sifvestris forest located on the Tlryal Mountains is often associated with
Picea orientalis, Quercus dschorochensis and Populus tremula. Leading species
forming the shrub layer of the forest are Crataegus curvisepala, C. microphyila,
Rhododendron luteumn, Carpinus orientalis. Juniperus oxycedrus, Cistus creti-
cus. Herbaceous species of pine are as follows: Astragalus adzharicus {dominant
species), Trfolium ambigum, Trachynia hfspfdum Seseli andronekii, Uechritzia
armena, Setaria viridis.

According to these ,data the ecological conditions of Scotch pine forest co-
uld be summarized as follows: From the climatoldgical point of view pines are’
being grown in places where those are prevailing cold and humid—subhumid
climatic conditions where they get direct radiation during the vegetation
periods, and from the edaphic peint of view, where sandy soils and deposits-
are suitable for growing pines. Both conditions have been realized in the vicinity
of Sarkamis area. :

2— DRY FORESTS and SHRUBS

The dry forests and/or shrub formations are widespread on the lower waters-
hed areas of the Coruh river, and its fower slopes. As above mentioned, the for
mation are grown under semiarid climatic conditions are prevailing within the
Coruh river valley. As a matter of fact the xerophytic trees and shrubs are only
being grown in the valley areas due to insufficient precipitation. Dry and stony
habitats of the lower section of the valley are sparsely covered with the Paliurus
spina—christ, Juniperus oxycedrus, Quercus dschorochensis, Rosa caning,
Cistus creticus and Rhus coriaria grow in places like the vicinity of Yusufeli,
Ardanuc, town and Lake Tortum, between Lake Tortum and Yusufeli and along
the lower basin of the Oltu Stream. Olea europea, Punica granatum, fig (Fiscus
carica), apticot tree and mulberry trees are also seen in such vaileys because of
sufficient temperatures. On the other hand some Meditetranean elements such
as Arbutus andrachne, Arbutus unedo and Finus pinea are also found along the
Coruh river valley especially between Artvin and Borcka. Dry and stony habitat
of Ardanug area are also sparsely covered by the shrubs. Jdniperus oxycedrus
subsp. oxycedrus, Jasminum fruticans L., Rhus coriaria L., Paliurus spina—christi
is seen along the Peynirli stream, at a height of 600-900 m. 10 km south of Ar-
danug. Most part of the slopes of the Coruh valley are bare due to very steep
slopes and the destruction of natural vegetation cover: :

3— HERBACEOUS FORMATIONS

Herbaceous formation can be - divided into four main types according to the
ecological condition and physiognomic appearance, and both are: found above
the natural forest belt, and under part of the forest. On the other hand-antrogen
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mountam steppes occur in places where natural forests were destroyed and- de-
generated ‘

3.1. Subalpine and alplna meadows

The meadows belonging to the alpine region or Euro—Siberian region spe-
cies beginto be seen in the upper section of the forest belt and continue the hig=-
hest peaks of the Mountain ranges. The occurence limits of the meadows are
higher in the continental part of East Anatolia than the Eastern Black Sea Mo-
untains due to continentality. Just as the lower limit of the meadow is about 2200
m on the slopes facing north and is nearly 2500-2700 m in the mountains of East
Anatolia,

The vegetation period of alpine vegetation is about 3-4 months, in the ot-
her words, as a general rule by the setond and third week of june the plants start
blossoming and form seeds in short periods and the plants, without become vel-
low and dried are covered by the snow during September. The alpine meadow
areas are the most important pasture places of the region from the standpoint
of cattle breeding.

The Alpine meadows can be classified into a few types according to the spe-
cies, the conditions of soil, parent material and climate, conditions. As a matter
of fact the herbaceous formations/vegetations of the B!ack Sea Mountains are
groupped into two main types.

3.1.1. Mountain grasses: The grasses growing on the soils and being rich
in organic content and C.E.C. (cation exchance capacity) and acide reaction,
are widespread in the lower part of the alpine region. '

Leading herb species of the meadows are Festuca viclacea, Campanulg,
lridentale, Alchemilla caucasica, Thymus nummularia, Primuls. algida, Herac-
feum apiitolium. Among the species Festuca vioacea form a community. Main
shrubs are also Vaceinium myrifius and Rhododendron caucasicum.

In addition, Daphane glomerata — Veronica gentianoides are founds as com-
munities. Leading species of the communities are Daphane glomerata, Veronica
gentianaoides, Anthoxanthum odoratum, Ranunculus oreophilus, Primula ela-
tior subsp.’ Meyeri, Cerastium dahuricum, Alopecurus gerardii, Primula virgida,
Draba hispida, Astragalus viridissimus, Stachys macrantha, Geranium ponti-
cum, Polygonum bistorta, and Anthyllis boissieri,

3.1.2.High mountain grasses: The high mountain areas are covered with
sparse and short vegetation due to the fact that the vegetation period is very short,
the soil forming processes are not sufficient and also snow and stone, and boul-
der avalanches., : :

— 28




Leading vegetation communities of high mountain aeras are Anthemis pec-
tinata including Drabe hispida, Tarexacum secaturiginosum, QOxytropis albana,
Androsace villosa, Cerastium gnaphalodes, 2— Adrosace villosa~Scorzonera so-
idlitzii which grows on the dry, stony, active and thin soil and 3— Potentilla o-
weriniana-Aster alpinus ,containing Potentilla geranioides. Alchemilla sericea,
Sempervivum globrum and Sedum pilosum species.

The neatly flat and undulating basaltes plateaus of Eastern Anatolia prevai-
ling humid and subhumid climatic conditions are mostly covered with meadow
grasses while the spiny cushion communities and other herbs are widespread
on the dry. stony and subhumid—semiarid places, Far example a place Cikles diizii
extending the eastern part of Senkaya town are covered with meadow grasses inc-
luding Taraxacum crepidiforme, Muscari commutatum, Gagea sp., /'estuca ovi-
na, Alopecurus aucheri, Myosotis lithospermifolia, Convolvulus sp., Salvia sp.,
Draba brunifolia, Caftha polypetala, Ranunculus sp.

3.2. Mountain (Antropogene) steppes :

The major part of the mountains of Eastern Anatolia, in a broad sense, have
been covered by herbaceous formations. These steppes, as a general rule, resul-
ted due to the destruction of natural vegetation and over grazing. As a matter of
fact, the original soil cover eroded as a result of the deterioration of natural equ-
ilibrium. So the eroded and deteriorated enviroments were occupied by the es-
pecially spiny—cushion herbaceous belonging to the [rano-Turanian species.
And the species have located as natural or climax species on the destroyed areas.
On the other hand, the semi—arid climatic condition prevailing the above men-
tioned mountain areas and submature soils, have encouraged the growth of the
herbaceous. That is, the herbaceous comimunities are well adapted to the moun-
tain areas.

A study dealing with the mountain steppe was carried out by Cetik and Tath{1975)
in places on the northern slope of the Palanddken mountains which is located
in S of Erzurum. According to this study, the steppe vegetation of the mountain was
described in three communities and two subcommunities. The Astragalus erio-
cephalus community is well adapted to the mountain steppe and is dominant
on the gravelly gentle slopes of the mountain. The community is represtented
in two subcommunities: The subcommunity of Artemisia austriaca is well estab-
lished in the eroded superifical soils at an altitude of 1950-2000 m, the subcom-
munity is also characterized by other species such as Eryngiurn billardieri, Ve-
ronica austriaca; Carex oreophial and Astragalus cinereus. Another second sub-
community of Sifene spergulifolia founds at the height of 2000-2500 m., is char-
racterized by the species of Poa sp., Silene spergulifolia and Ziziphora rigida.

The Thymus fallax-Galium verum L. community is confined to silt and loam soils
on the gentle slopes between the altitudes 2250 and 2400 m and other species
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are often m:xed wnth Astraga/us enocephalus Festuca ovina, and Bromus
tommentelus.

The Poa /longifolia Trin; community occupies the southern slopes of the up-
per feveis of the mountain at the-altitude of 2750-2850 m, The leading species
of the community are Poa fongifolia, Astragalus cauduculosus, Bromus erectus,
Hieracium pilosella, Helictotrichon pratense and Koeleria cnrstara Helichrysum
pitactum, Minuartina anatolica.

3.3.— Tall grasses (similar to prairie) :

Tall meadow grasses occur between the natural steppe belt and the Scotch
pine belt in places where the prevailing semiarid—subhumid in the vicinity of
Sarikamig-Géle-Kars-Digor at the height of 1800-2000 m. The climate of the area
gs semiarid—subhumid,and the cllmatlc soil type of the mentioned area is cher-
nozem soils.

Tall grass vegetation founding between Sankamis and Selim town at the
height of 1800-1900 m is composed of Salvia sp., Cichorium inthybus L., Cir-
sium hypofeucum L., Eryngium campesire L., Dactylis glomerata. On the other
hand, the plateau areas extending between Kars and Ardahan are mostly covered
by the tall grasses including Onosma sp., Cirsium bp., Vicia sp., Galium verum,
Alyssum sp., Hyoscyamus reticulatus L., Peganum harmala L. Cephalaria sp.,
Daucus carota L. Salvia amasiaca, Bromus sp.’

3.4.— Steppe vegetation

Steppe vegstation is not only found in the lower section of Central Anatolia
-but also seen in the tectonic depression and the watershed basins of Eastern
Anatolia. As a matter of fact, most part of the Erzurum plain, the corridor of the
Aras valley between Pasinler and 13dir, and the lowest section of the Oltu—Nar-
man basin is covered by steppe vegetation. The above mentioned areas are sui-
table areas for the growth of steppe vegetation both in climatic and in soil con-
dition. Just as, the semiarid conditions prevails during the summer or vegetation
period, and climatic soil types are the brown soils and chestnut soils. By the first
week of April, geophytes start biossoming and form their seeds in short periods.
Perennials also start developping from mid june. During the the mid and end of
the spring and first month of summer the steppe has a beautiful appearence and is
covered with various coloured flowers. After June oniy some deep rooted pe-
rennials such as species of Astragalus, Acanthiolimon, Verbascum, Euphorbia
are green while other shallow rooted species of steppe become yellow or dried.

The herb species of the Erzurum plains are Adonis aestivalis, A/yssurh lini-
folium, A. desertorum, [sastis .glauca, Holosetum umbellatumn, Silene armena,
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Polygonum polycnemoides, P. aviculare, Rumex crispus, Astragalus galegifor-
mis, A. atrocarpus, A. caudicufosus, A. cinereus, Coronnilla orientalis, lotus
comiculatus, Trifolium pratense, Falcaria vulgaris, Anchusa jtalica, A. angustis-
sima, Calamintha graveolens, Mentha tomentosa, Salvia syriaca, S. virgata,
Thymus fallax, Achiella bieberstini, Anthemis trinctoria, A. cretica, Artemisia
caucasica, A. austriaca, Centaurea depressa, C. iberica, C. glastifolia, C. pulc-
herrima, Cirsium arvense, Senecio vernalis, Taraxacum serotinum, Xeranthemum
annuum, Euphorbia virgata, E. arvalnis, E. cheiradenia, Alium rotundum. A.
karataviense, Agropyron intermedium, A. repens, Avena fatua, Bromus erectus
B. tectorum, Lepturus filliformis, Lolium temu/enrum Phragmitas communis,
Poa bulbosa,

Phragmites communis, Equisetum  remosissimum, Polygonum amphibeum,
Lepturus filliformis occur in places where ground water levels are high along the
Karasu river ard at local places within the plain.

Salsola  kali, Plantago craccifolia, Hippurus and Camphorosma are abun-
dandant where the soil is saline along the lowest part of the plain between llica—
Kahramanlar and Karasu—Ciflikkoy.

The steppe vegetation is also widespread within the upper section of the
Coruh river watershed and along the Aras river valley. For example, the following
steppe communities which were discovered within the Tortum valley especially
between Tortum town and Lake Tortum are (Aksoy 1981):

1- Artemisia austriaca—A. marschalliana, 2—- Lepidium gramimifolium—Cen-
taurea simplicicaulus, 3— Rumex scutatus—Centrathus longifolius, 4~ Caragana
grandiflora—Minuartia lineata, 5— Astragalus microcephalus—Atraphaxis gran-
diflora, 6— Astragalus erinaceus—Achillea schischkinii, 7— Campanula betulifolia—
Saxifraga paniculata.

On the other hand, the halophytic plants such as Onosma sericeum, Diant-
hus erythrocoleus, D. balansae, Camphorosma monspeliacum, Linaria armeniaca,
Coronilla orientalis, Gypsophylla sphaerocephale, Hedysarum elegans, Helich-
rysum plicatum, Consolida hohenackeri etc. are widespread on the saline and
alkali deposits of the Oligocene which were deposited within the Oltu- Narman
and the Kaglzman—Kotek basin.

One of the natural steppe area is also widespread within the lower section
of Aras River basin. The Aras valley basin extending between Kagizman and Tuz-
luca town are sparsely covered by the steppe herbs and some halophytic herbs.
The leading species which were collected from the such area are Thymus sp.,
Eryngium campestre L., Xeranthemum annuum L., Centaurea virgata Lam,,
Chencpodium botrys L., Cerastium sp., Teucrium polium L., Cnyodon dactylon
L., Senecic vernaffs Waldst et Kit, Draba polytricha Ledeb., Alhagi pseuo’eal-
hagi (Bieb) Desv., Althaea sp., Achfella sp., Chenopodium botrys L., Linum sp.,
Amaranthus albus L., Bromus sp.;- Sideritis sp., Salvia verticillata, - Centaurea
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Photo 1 :

Foto 1 :

Photo 2 : A Reddish-Brownish podzolic scil profile and shrub vegeta-

Foto 2:

Alder (Alnus barbata) in the foreground and tea plantation
garden in the background which is located between Findik-
It and Arhavi Town, on the Black Sea coastal land, at about
an elevation of 200 metres, is seen

Fmndiklr-Arhavi kasabast arasinda 200 m. kadar viikseklikte
onde Inzilagac, arkada cay bahgesi goriilmektedir.

tion containing some Mediterranean plants, between Arhavi
and Findiklh tfown.

Findikh-Arhavi arasinda kirmizims: - kahverengimsi podzo-
lik toprak profili ve bazi Akdeniz bitkileri ihtiva eden ¢ah
vejetasyonu. :




Photo 3

Foto 3

F"hofo 4 :

Foto 4 :

.Black Sea Region.

: A general view of the humidtemperate forest which is asso-
ciated with Fagus orientalis, Castanea sativa, Carpinus betu-
lus, Alnus barbata etc. at about 700 m. in the Kavran tribu-
tary of the Cambhemsin watershed area.

: Camhhemsin Kavran havzasmda 700 m. civarmda kaym,

kestane, giirgen ve kizilagag vs. den ibaret nemli ihiman or-
manin genel gdriiniisii.

A General view of the forest containing Fagus orientalis,
Carpinus betulus, Alnus barbata and Picea orientalis at a
height of 750-800 m. between Camili-Borcka in the Eastern
Dogu Karadeniz'de Borgka-Camili arasinda 750-800 m. civa-

rinda kaym, glrgen, kzilagag ve ladinden ibaret bir orma-
nin genel goriiniigii,




Phote 5 : Pure Picea orientalig forest

Foto 5 : Cambhemsin havzasinin gilineyinde «tabiat: koruma

Photo 6 :

Foto 6 :

locating at about a height of
1700-2000 m. in the southern part of Camlihemsin watershed
within the «natural conservation belts».

kusa-

Sinda» 1700-2000 m. civarmdaki saf ladin ormani.

A Pure Pinus silvestris stand which is located in the Baler
watershed, 7-8 km. SE of Ber¢ka at about 500 m-

Borcka'nm 7-8 k. GD sunda Balci havzasinda 500 m. civa-
rinda saf sancam korulugu.




Photo 7 : The community of Rhododendron - Prunus laurocerasus at
about a height of 1000 m. in the Camihemsin watershed.

Foto 7 : Cambhemsin havzasmda 1000 m. civarmda Ormangili - Ka-
rayemis toplulugu.

Photo 8 : The conifer forest which is composed of Picea orientalis,
Pinus silvestris and Abies nordmanniana on the slopes fa-

cing the north of the Yalmzcam Mountains at a height of
2300 metres.

Foto 8 : Yalmzcam daglarinin kuzeve bakan yamac] tizerinde 2300

m. de ladin, saricam ve gdknardan olusmus ifine: yaprakh
orman,




Photo 9 : A general view of the limely brown forest soil profile which

Foto 9 :
Photo 10 :
Foto -10 :

is being developed on the marly deposit and the under Quer-
cus dschorochensis and Juniperus, at about 1000 m, 6 km.
N of Ardanuc town.

Ardanug’un 6 km. kadar kuzeyinde 1000 m. civarinda marnlt
depo iizerinde ve mesge ile ardic altinda gelismis olan kireg-
i kahverengi orman toprag profilinin genel gériiniisgii.

A general view of the Aras river basin the vicinity of Ka
g1zman town from the west tho the east. This depression
area was sparsely covered by the steppe vegetation. The
halophytic herbs occur on the eroded slopes on the hills
containing the saline and alkail materials.

Kagizman civarinda Aras nehri havzasma batidan doguya
doiru bakis. Bu depresyon alani seyrek clarak step veje-
tasyonu ile kaphdir. Corakcil otlar alkali ve tuzlu mater-
val ihtiva eden erozyona ugramis vamaglarda bulunmakia-
dir.



Photo 11

Foto 11 :

Photo 12 :

Foto 12 :

A general view of Kackar Hill being at a height of 3982 m,
and high alpine mountain grasses and rocky places, -

A glacial cirque lake at a height of 3200 m. which is situat-
ed 6 km. SW of Kackar Hill and the high aipine mountain
grasses.

Kacgkar Tepesinin 6 km. GB sinda 3200 m. viikseklikteki bir
glasiyal sirk golil ve yiiksek alpin daf cayirlar (13.8.1982).

3982 m. yiiksekligindekt Kagkar tepesinin ve yitksek dag ca-
yirlart ile kayahk alanlarin genel gériiniisii. ;
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polypodiifolius Boiss., Fuphorbia sp., Erysimum sp., Centaurea carduiformis
Salvia syriaca, Crambe orientalis L., Phlomis pungeus. Stipa sp.

C) FLORISTIC COMPOSITION and EVOLUTION OF VEGETATION
COVER :

The wvegetation of the study area from the standpoint of phytogeographical
could be distinguised into two major regions (Davis 1965, 1971 and Zohary
1971). The northern section of the area belong to the Colchic subprovince of
the Euro—Siberian region and the southern and NE part of the area concern the
lrano-Turanian region. But the plants belonging to the other phytogeographi-
cal region are also found especially in the north and NE part of the given area.

The distribution of the plants of the Tortum valley, located in the south of
the area, according to the phytogeographical region and subreglon are as foliows
(Alksoy, 1981):

Phytogeographic region Per cent

I

Irano—Turanian
Euro—Siberian

frano—Tur., Mediterranean
irano—Tur., Euro-Siberian
Mediterranean

Euxine

Hyrcano—Euxine

-

DO NN =D
a0 w~O

lranc—Tur.,, Euro-Sib., and Mediter. 1
Unknown 1
100.0
Leading Euro — Siberian plants which were found in the Tortum valley are

Veronica anagallis—aquatica, Inula oculus—cristi, FErigeron acer. Filipendula
vulgaris, Fragaria viridis, Campanula betulifolia, Myosotis arvensis and Solanuri
ndivisium.

Metiterranean elements, founding at the bottam of the valley are Corinus

coggyria. Jasminum fruticans, Cerasus prostrata, Enarthrocarpus arcuatus, Ant-
hemis triumfettii and Capparis spinosa.

In addition some plants (62 species) are endemic for the Tortum vailey.

On the other hand, the distribution of the plants of the Tiryal Mountain, lo-
cated NE of Artvin in the Eastern Black Sea region, accordmg to phytogeograp-
hic region are as follows (Dizenli 1982):
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The floristic composition of the Euro—Siberian plants of Tiryal Mountain are
36 % Euxine, 8 % Hyrcano, 4 % Caucasica and the remaining plants belong to
the other subregion of Euro-Siberian.
The plants belonging to the Caucasica province are:
Picea orientalis (L) Link
Pyrus communis L. subsp, caucasica (Fred.) Browicz.
Dryopteris caucasica Fraser—Jenks et Corley
Colutea armena Boiss. et Huet.
Oxytropis albana Stev.
Pimpinefla rhondsntha Baoiss.
Centaurea salicifolia Bieb et Willd. var, purpurascens
Linum hypericifolium Salisb.
The following plants belong to the Hyrcano—Euxine:
Serum stoloniferum Gmel.
Sedum spurium Bieb.
Draba siliguosa Bieb,
Cardamine tenera Gmel.
Lonicera iberica Bieb.
Androsace albana Stev.
Myosotis syvatica Hoffm.
Arnebia pulchra (Roemer of Schult) Edmondson
Saxifraga paniculata Miller subsp.. cartilfaginea {Willd.) D.A. Webb.
The euxine element founding on the Tiryal Mountain are:
Abies nordmanniana (Stev.) Spach. subsp. nordmanniana
Campanula collina Bieh.
Hedera colchica (C. Koch.) C. Kach.
Pachyphragma macrophyllum (Hoft) Rasch.
Heracleum apifolium Boiss.
Bupleurum falcatum L. subsp. polyphylium
Corylus avellana L. -
Rhododendron smirnovii Trauty,
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The euro-siberian elements of the area are:
Veronica officinalis L.

Pirola media Swartz,

Sorbus aucuparia L.

Rubus hirtus Waldst., et Kit

Acer campestre L.

Epilobium montanum L.

Ranunculus bruticus Willd.

Rosa pimpinellaaifolia L.

The Mediterranean plants occuring between Borgka—Artvin, Artvin—-Arda-
nug, and Artvin—Lake Tortum, and Artvin—Oltu within the valley of Coruh river
and its main tributaries are:

Olea europea (which grows between Yusufeli and Artvin along the

Coruh valley),

Paliurus spina—christ,

Arbutus andrachre (only found NE of Artvin),

Cistus creticus, Rhus coriaria, Juniperus oxycedrus.

The plants of different floristic regions found in the study area clearly indi-
cate that the climatic changes or fluctuations are shown to have occured du-
ring the Quaternary period.

The relic species and/or communities have resulted due to climatic changes.
Dissected topograpy and deeply incised valleys that have been formed by dif-
ferent ecological enviroments realized the stabilizing of the plants belonging
to the different floristic regions. For example, xerophytic or dry forest stands oc-
cur on the slopes facing south of the Coruh valley systems, while hdyrophytic
vegetation is found on the slopes facing northern of the mentioned watershed.

With an understanding of ongoing relic species and climatic changes and
evolution of vegatition cover, it is possible to make paleo—phytogeographic and
paleoclimatic reconstructions during the Quaternary especially Holocene. Pe-
riod. The evaluation of this position can be made possible with the pollen exa-
mination or palyonological determination which have been taken from the peat
and sediment deposits. There are two researches which were carried out in the
Eastern Black Sea region and the Lake Van area. These researches were examined
by the pollen data. The studies will be summarized as follows:

The changes of vegetation cover occupying - the Eastern  Black Sea
region and its climatic fluctuations were considerably found out by the study of
Aytud et al (1975) depending upon pollen data which were taken from the peat
deposits which are located in a place named Agacgbas! Yaylasi at about a height
of 1887 m, 67 km S of the Siirmene town, Trabzon.
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During the period of 9000-7000 years before present (B.P.) the area menti-
oned above and its surroundings, were covered by the forests of Picea orientalis,
Pinus sifvestris, Castanea sativa and Fagus orientalis. But Pices orientalis fo-
rests have been more widespread than other forests, During this time tree
species indicated that the area had been underwent to humid-cold climatic con-

dition.

Castanea sativa Mil. forest has been dominated in the period of c. 7000-
4000 B.P. The period can be divided into two subperiods, according to the pol-
len data. In the early time of this period, the mixture of the Pinus silvestris and
Abies nordmanniana in the forest compaosition is more than that of other species,-
while towards the ends of the period L/mus sp. and Fagus orientalis forest increa-
sed in that composition, that is, the occurence of Pinus silvestris and Abies
nordmanniana began to decrease in the forest composition.

These differences which were found out in the forest composition have shown
that the temperature has increased at the beginning of the second period, and
humidity conditions have increased by the end of this period.

The third period which has been prevailed during the period of 4000-2000
B.P. temperature, has increased while humidity or precipitation has decreased
The dominence of the Castanea sativa forest has also continued during this pe-
riod, The existance of the Quercus L. sp. and Carex L. sp. in abundance reflec-
ted that the sub—humid and mild climates have prevailed during this period.

During for the last 2000 vyears or fourth period the Castaes sativa and Quer-
cus forests were replaced by the Picea orientalis forest. The pollen data indicated
that the cold and humid climatic conditi ons began to prevail again in the mentio-
ned area. The same condition is being continued in the present day, in other words,
the cold-humid climate is generally permanent, at least from 2000 B.P. up till
the present day. '

On the other hand, a palynological examination was carried out on a series
of samples from two sediment cores recovered in the southwestern part of Lake
Van, According to the research that was carried out by Zeist and Woldring (1978),
the changes that occured both in vegetation cover and in climate can be sum-
marized as follows

During the period of c. 9500-6400 B.P. steppe vegetlations prevailed in the
Lake Van area. Only scattered oak and birch stands would have been present.
Chenopodiaceae, Ephedra and Artemisia afternately played a prominent part in
the steppe vegetation. At this time, insufficent humidity, not the temperature, was
the limiting factor for tree growth. Minor changes in climate in the period of c¢.
96006400 B.P are suggested by the changes in the compaosition of the steppe
vegetation and by the curves for Quercus and Berula.
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In the period of c¢c. 6400 to 3400 B.P. steppe vegetation was gradually repla-
ced by forest. In addition to Guercus, FPistacia must have been a commaon ftree
in the open forest stands (forest steppe). The composition of the herb vegetation
differed from that of the early—Holocen setppes in that now Graminee e played
a dominant part. The expansion of trees between c. 6400— and 3400 B.P. points
to a significant increase in humidity, which must have been the result of higher
precipitation.

For the last 3400 years mixed—oak forest have constituted the natural vege-
tation in the Lake Van area, or at least in the area to the southwest and the west
of the Lake. In addition to Quercus, various other trees and shrubs formed part
of the forest vegetations. The climate of the last 3400 years must have been re-
latively moist,

The glacial and periglacial features formed on the highland of the Kagkar and
Mescit Mountains indicate the cold—humid climate prevailing during the Pleis-
tocene. According to the method of the bottom elevation of cirques the post
glacial permanant snow line descended down to 2750 metres both on the Kac-
kar and on the Mescit Mountains.

Vegetation evolution of the area probably took place during the past 15—
20000 years B.P. can be summarized in the following lines.

During the post-glacial period the mountains such as Kagkar, Mescit and
Yalnizcam were covered by glaciers and at this time, Euro-siberian elements
probably covering the high level of the mountains moved as far south as the La-
ke Van area. The high part of Eastern Anatolia was occupied by the Pinus sifvest-
ris and partly Betula torminalis stands.

The span of time when temperature was significantly warmer than the postg-
lacial time, during the period of 10000-8000 years B.P. the highland of the Black
Sea Mountains were capped by Ficea orientalis and FPinus sifvestris, and tempere
mixed and broad-leaved forests also appeared on the coastal section of the East
Black Sea, while the Lake Van area and tectonic depression of Eastern Anatolia
such as the Erzurum plain and Aras corridor had been occupied by the lrano—
Turanian steppe vegetation.

During the climatic optimum that had occured between 5000--73000 years
B.P. the temperature was warmer than today. The broad-leaved and some xe-
rophytic vegetation probably widespread on the coastal land of the Black Sea
region and the upper section of the mountains was probably covered by mixed
and conifer forests and some mediterranean elements also entered to the inner
section of the Coruh river watershed area.

The steppe vegetation which has been widespread was probably replaced
by dry forest. The mountain areas of Eastern Anatolia were partly occupied by
the pinus sifvestris forests. '
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As a general rule, after the climatic optimum, the climafe of the interior area
gfaduaify dried. out. The winter hardy forest of Eastern Anatolia that had grown
up earliar through the inner basins was retarded northward and was replaced
by the xerophytic steppe plants, more tolerant of the colder, drier climate.
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Ozeat
Kuzeydodu Anadolu'nun vejetasyonu (izerine genel bir arastirma’

Batida Rize-Erzurum, giineyde Erzurum-Tuzluca veya Aras vadisi arasinda kalan
Kuzeydogu Anadolu vejetasyon Ortiisii yoniinden orman, kuru orman-calr ve otsu
olmak iizere iic ayr1 formasyona ayrilmistir.

1 — Orman formasyonu 2ga¢ formu ve ekolojik kosullara gbre simflara ayrl-
mistir. Kaym (Fagus orientalis), kizilafac (Alnus barbata, A. glutinosa), kestane
{Castanea sativa), glirgen (Carpinus orientalis, C. betulus), ihlamur (Tilia rubra),
disbudak (Fraxinus ornus, F. oxycarpa), findik (Corylus avellana, €. pontica), kara-
agac (Ulmus montana, U. campestris), karavemis (Prunus laurocerasus), kayacik
(Ostraya carpinifolia), simsir (Buxus sempervirens), ormangiilii (Rhododendron
ponticum, Rh. Caucasicum, Rh. smirnovii, Rh. flavum) vb. afac ve afacciklarin
gofu kez karigik olarak olusturdugu genis yaprakh nemli ithman ormanlar, Dogu
Karadeniz daglarinmm kuzey yamaglar: boyunca 1000-1100 m. ye kadar yiikselirler
ve ayrica Coruh vadisi boyunca Artvin‘e kadar sokulurlar. Dogu Karadeniz daglar
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ve Yalnizcam daglarimn kuzeye bakan vamaglar: boyunica 1000 m. den sonra hakim
olmaga baglayan sofuk nemli ve sisli ortamlar: tercih eden ladin (Picea orientalis)
ormanlar1, Dogu Karadeniz silsilesinin giiney kesiminde kuzeye bakan yamaclarm-
da ladin, gtknar (Abies nordmanniana), saricam (Pinus silvestris) karisimindan
meydana gelen ormanlar bulunmaktadir. Dogu Karadeniz daglarimin giineye bakan
i¢ kisimdaki daglarin kuzeye bakan yamaglarinda ve Erzurum-Kars platosunun
2000 m. den yiiksek kesimlerinde sarigam (Pinus silvesiris) ormanlar: gbriillmek-
tedir.

2 — Kis: nisbeten ihk gegen ve yillik ortalama yagism 400 mm. yi asmadifa
Coruh vadisi boyunca ardic (Juniperus excelsa, J. oxycedrus), karacali (Paliurus
spina-christi), mese (Quercus dschorochensis, Q. petrea), tiiylii laden (Cistus cre-
ticus), dere kenarlarmda sumak (Rhus coriaria) vb. afac ve cofunlulufn cahlarm
olusturdugu seyrek topluluklar, kuru orman ve ¢ali formasyonuw'nu olusturmakta-
dar.

3 — Otsu formasyon : Aras havzasimn 2000 m. den algak kesimlerinde, Erzu-
rum ovasinda ve Oltu-Narman havzasmmn tabanmda stepler yayemdir. Kars, Gole
ve Sartkams dolaylarinda Cernezyom topraklari iizerinde uzun boyvlu cayular,
daghk alanlarda ormanlarin tahrip edildigi yerlerde antropojen dag stepleri, or-
manin st simrindan sonra Avrupa-Sibirya elementlerinin hakim oldugu subalpin
ve alpin ¢ayirlar baskindir. Oltu-Narman havzasindaki, Ispir giineyindeki Mivosen
ve Kotek-Kafizman-Tuzluca dolaylarmmdaki Oligosen tuzlu-alkali evaporit cokelle-
1i {izerinde halofii ve halofitler cok seyrek olarak bulunmaktadir.

Arastirma sahasmin kuzeyi Avrupa-Sibirya flora bélgesine, Do#u Karadeniz
boliimit bu bélgenin Kolsik sektdriine, giineydeki depresyon alanlart fran-Turan
flora bolgesine girmektedir. Ancak, Kolsik sektdrde bazi Akdeniz elementlerinden
kokar ardig (FJuniperus oxycedrus), karacali (Paliurus spina-christi), sandal (Arbu-
tus andrachne), zeytin (Olea europea) (Yusufeli-Artvin arasinda) vs., fran-Turan
bélgesine ait dzellikle otsular bulunmaktadir. Buna karsilik giinevde ise Akdeniz,
Avrupa-Sibirya, ¢ok bolgeli elementler yer almaktadir. Bilgede ¢ok vavein olarak
bulunan relik topluluklarda postglasiyalden beri meydana gelen ikilm degismeleri
etkili olmustur. Nitekim, Dofu Karadeniz bdlgesinde son 8000 vil icerisinde dort,
Van G&lii yoresinde son 15.000-20.000 y1i1 boyunca en az dbrt kez dnemli sayilacak
iklim degismeleri olmustur.

Balka, ylikseklik, ana materyal, drenaj durumu ve bivotik faktdrler Szelikle
asirt hayvan otlatma ve orman tahribi, bitki tiir ve topluluklarmin vyayilisina
yer ver damgasmi vurmustur,
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