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A Phytosocwloglcal Research On The Vegetatmn Of The
" Bolu Mountains

. Yildirnm  AKMAN - Ender Y URDAKULOL

Department of Biology, Faculty of Science,
Umversnty of Ankara

(Recelvcd June 10, 1983, Acepted Auuust 8, 1984)

SUMMARY

The vast part of the Bolu Mountains is under the mfluences of Oceanic cllmate. The study
area is situated in the western secteur of the Euxm1an region.

On the supramediterranean zone of the area the decidious formations of Quercus hartiis-
siana X Q.petraea and Carpinus betulus occur while those of Pinus nigra subsp.pallasiana and

Pinus brutia are very local.

On the mountainous zone of the region the communites of Fagus arwntalts and Abws nord-

mannigna’ “subsp.bornniuelleriand ‘are seen.
The sylvati¢ associations and syntaxa in whlch they are included are:

A- 'The aﬂsocxatlons mcluded in the order F agetalia s y Iva t icae,

1. Fagus orwntahs - Castanea sativa association . ) L
2 F onentahs - Rhododendron ponucum assocmtlon
3 F onentahs - Cwerbmz variabilis association

B- The association amd the subassociation included in the order Vaccinio-~Piceetali a,

Abies nordmanniana subsp bornmuelleriana — Fagus orzentahs assoclatlon and Valen,ana

alharufolm subassocxatlon

C— The assoclatmns and the subassoclatlons included in the order Q uerco — C ar p ine-

talia “and alhance Carplno—Acenon,

Carpmus betulus - Fagus onentahs association

Quercus harthsszana X0 petraea - Erwa arborea aSSOclathl] and Chamaecynsus Iur-b
sutus ' subassociation )

i Pmus nigra- subsp. pallasiana — Quercus petraee subsp. tbenca associatlon and Anthyl-

=it list vulneraria  subassociation -

D-The "plan‘t formation included. in the order Quer cetalia iFlicis , :Pi‘nécs, brutia:
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INTRODUCTION

The study was carried out in 1979 by the financial supports of the
Scientific and Technical Research Council of Turkey (Project —440).
The investigation is a complementary work of the other studies which
have been done before in the north-west Anatolia (Akman et al. 1976,
1978).

In the study, the vegetation of the Bolu Mountains was worked
out for the first time by the authors. According to the results of
the study and the former studies, the vegetation of the north-west
Anatolia has been described rather completely.

The important hindrance which we confronted during the work
was the identification of the plants. Therefore, we appreciably acknow-
ledge the help rendered by Dr.A.Baytop and Dr.F.Yaltirikk. We. are
greatly indebted to Dr.P.Quezel who sustained us to the phytosociolo-
gical classification of the vegetation.

MATERIAL and METHOD

The plants of the study area were collected regularly according
to the investigation plan. Most of the specimens were identified by the
authors in the herbarium of the Department of Biology, Faculty of
Science, University of Ankara (ANK.). Some of them were sent for
determination to the authorities.

The climatical data were collected from the records of "chg_ nearest
observation stations of the area studied and the Bulletin of Extreme
Rates (1974) of the State Meteorological Service of Turkey. ;

The field work was carried out according to Braun-Blanquet’s
method and thus the abundancy, dominancy and sociability of plants
were established. The extent of the quadrats was fixed by the “minimal
area” method. The following characteristics were established in the qu-
adrats: Altitude, exposition, inclination, size of quadrat, cover percen-
tage of vegetation and other ecological and floristic features.

Association tables were made by grouping in one table all quadrats
of identical or very similar floristic composition. Thus, physiognomically
striking plant asociations in the study area were differentiated by me-
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ans of floristic and structural investigations. The floristic composition
and structure of plant associations exhibiting a certain physiognomy,
was established and they were identified and classified by the aid of
differential, dominant and constant speéies. The other similar or ad-
jacent area studies were taken as a reference, during these operations.

THE STUDY AREA

The Climate

The data of two stations were used in order to determine the eli-
mate of the region; one is that of Bolu, in the south of the study area,
observing for 42 years and the other is Yigilca, measuring only the ra-
infall for 8 years. But it should be noted that Bolu is however the nea-
rest station to the study area, the masurements of rainfall is not enough
to reflect the climate of the region.

1. Precipitation (Table I and II)

Comparing the data of two station of Bolu and Yigilca, the Yiglca
region has got a rainfall twice more than that of Bolu. In fact this is
normal. Because the town of Bolu is situated on the slopes of the mo-
untain, facing the Central Anatolia. Therefore the amount of precipi-
tation increases in a sensible extent from Bolu towards the north. For
example while the annual amount of the precipitation is 533,77 mm,
that of Yigilca which is situated on the lower levels and at a distance of
50 km in the north, is about 1084,1 mm. The increase of the rainfall
has an effective control on the vegetation and from the town of Bolu
towards the north the mixed forests of Pinus nigra subsp.pallasiana,
Carpinus betulus, Quercus hartwissiana, Q.petraea, Abies bornmuelleriana,
Fagus orientalis and consequently the pure stands of Fagus orientalis
occur, respectively.

The Bolu station in the south of the region exhibits a transitory
character between the Mediterranean climate with a very cold less rainy
winter and the Oceanic climate. However, the influences of the Ocea-
nic climate is seen in Yigilca, on the north of the region. In the other
word, while there is a dry period in the months, July and August in Bolu,
it is not seen in Yigilca and the amount of summer rainfall is over 200
mm.
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Although the most rainy season is winter in the region of Yigilca,
it is rainy in almost all season, and this is the characteristic of oceanic
climate.

2. Temperatures (Table I1I, IV and V)

The temperatures has been observed in only Bolu Station. The
annual mean temperature of the Yigilca station was estimated by me-
ans of lapse-rate values (Dogan, 1977). There is at least a difference of
4°C between the annual mean temperatures of Bolu and Yigilea stati-
ons, therefore the district of Yigilea is hotter of 4°C, while the mean
annual temperature in Bolu is 10,2°C, that of Yigilca is 12,8°C. The
mean maximum temperature of the hottest month, August (m) is 27,9°C
and that of the coldest month, January (m) is -4,4°C, it may be assumed
that the same temperatures in Yigilca is more of 3-4°C.

3. Bioclimatical synthesis

While the environs of Bolu which forms the south boundaries of
the region has a character of transitory with the trend of Mediterrane-
an those of Yigilca is under the influences of Oceanic climate,

General Characteristics of the Vegetation

The flora and vegetation of the study area are in a character of
Euro-Siberian. Zohary (1973) considers the north Anatolia within the
Euxinian district of the Hyrcano-Euxinian subprovince in the Pontic
province. The Euxinian district is divided into three secteurs; the west,
the central and the east. The study area, the Bolu mountains is situated
in the west secteur. This secteur extends from Bosphorous towards
Sinop. Especially the Fagus orientalis forests are dominant in this sec-
teur composed of the mountains with the middle altitudes (200-300 m
and 1700-1800 m). The communities of Carpinus betulus are seen in the
lower levels where the euxinian elements are in majority.

The vegetation, as a whole is included into the orders of Fageta-
lia sylvaticae and Rhododendro—-Fagetalia ori-
entalis of the classes Querco-Fagetea and Fagetea
sylvaticae. The plant group of Abies nordmanniana subsp.born-
muelleriana in the mountainous zone is included in the order Vaceci-
nio—Piceetalia originated from the Middle Europe.

In the study area, the distriets of Siinnice mountain and Yedigél-
ler is generally covered by the pure Fagus orientalis forest and the ot-
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her parts by the mixed forests of Abies nordmanniana subsp.bornmuel-
leriana and Fagus orientalis. However the pure stands of Abies nord-
manniana subsp.bornmuelleriana forests occur on the lower slopes facing
Central Anatolia, in the north of Bolu town, and this plant group is the
located within the boundaries of Prepontic region. The black pine plays
a very limited role in this region. In our recent works, the prepontic
vegetation was divided into two zones in respect to altitude; one is the
Euxinian zone composed of the mountains which are not so higher and
affected by the Mediterranean region, the other is a mountainous zone
with a character of Eurasia.

The decidious plant formations of Quercus hartwissiana X Q.petraea
and Carpinus betulus occur in the less mountainous or supramediterranean
prepontic vegetational zone. The first is encountered as a pure or mixed
stand in the vicinities of Karadere-Yigilca and the latter in the surro-
undings of Dirgine-Devrek and Bolu-Diizce.

In the study area the Mediterranean components are seen either
under the black pine forests in Dirgine region or as communities of
Phillyrea media-Laurus nobilis around Devrek. The important features
of the Dirgine region are that the black pine communities extend from
150-200 m upwards 600-800 meters and their underlayers are covered
by the mediterranean components which belongs to Quercetalia
ilicis,such as Arbutus andrachne, Phillyrea media, Cistus creticus,
Pistacia terebinthus, Rhus cotinus and Smilax aspera. The interesting
situation of the black pine is seen in Turkey for the first time.

The geographical, ecological and phytosociological importance of the
major sylvatic species. '

Here, we shall consider the species of Fagus orientalis, Abies born-
muelleriana, Pinus nigra subsp.pallasiana, Quercus hartwissiana x
Q.petraea and Carpinus betulus respectively.

The plant group of Fagus orientalis.

The Fagus orientalis forests in the Bolu mountains forms its sout-
hern boundaries in the western secteur of Pontic region.

Fagus orientalis is a sylvatic species which has a wider distribution
in the Euxinian region. The beech also occurs in the mountainous zone
of prepontic region and locally on the margins of steppe, in Amanus
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mountains and Antitaurus (Pos forest), in the Tiirkmen mountains and

Kaz mountain (Akman, Y. 1973, Yurdakulol, E. 1981).

The important commun]tles of Fagus orientalis are seen on the
mountain range of Black Sea reglon However its distribution in respect
to altitude is not the same in all parts of this range. The beech extends
towards Inebolu in the western secteur at an altitude of 400-600 m and
sometimes going down to the sea level.

Fagus orientalis develops on the various bedrocks, therefore iis
development does not depend on the type of bedrock.

As to phytosociological structure of the F. agus orientalis commu-
nities, they were included in the alliance Fagion orientale so
far (De. Soo 1964, Horvat, Glavae and Ellenberg, 1974). But according
to this work and those formerly carried out, the beech communities
are not included in this syntaxen owing to their ecological and phyto-
sociological features. The beech forests in the western secteur may be
included in the order Fagetalia sylvaticae and partly that
of Rhododendro-Fagetalia orientalis of the class
Querco-Fagetea. ’

According to this, in the phytosociological frame the all units in
the Euxinian region are included in the class Querco-Fagetea
and especially in the order Fagetalia sylvaticae.

It shows that while the vegetation of the castern secteur, as a whole,
is included in Euxinian phytogeographical region, the affects of Europe
are seen on particularly beech forests in the western secteur. But the
components of the order Rhododendro-Fagetalia ori-
entalis is quite rich,

The beech communities in the Bolu mountains may be divided into
two types;
The firsts are the mixed forests at the lower level composed of

Castanea sativa, Fagus orientalis, Carpinus betulus, Ostrya carpinifolia
and  Quercus hartwissiana.

The second are the forests of Fagus orientalis on the middle and
upper levels of the mountainous zone.

The mixed decidious formations ( Fagus orientalis - Castanea sativa

assoctation) (Table. 1).
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These forests are formed of mainly Fagus orientalis. It is highly
successful between 400-600 m in the district of Bolu mountain. But it
was destructed in the vicinities of Diizce by men activities. The associa-
tion can be encountered between Diizce and Akgakoca as well. It is also
seen very locally between the region of Karadere-Aksu and Yigilca.

The decidious species in the association such as Castanea sativa,
Carpinus betulus, Ostrya carpinifolia, Acer campestre and Cornus mas,
are rich in number.

These formations occupy large areas as the communities of Carpi-
nus betulus - Castanea sativa in the eastern Black Sea secteur. Therefore
the two species develop well in the eastern Black Sea region and form
the alliance Castanea-Carpinion. '

On the other hand, the association of Fagus orientalis - Castanea
sativa is described in lower levels of the Bolu mountain in the western
secteur as a vicariant of the alliance mentioned above.

It should be noted that there isn’t any special alliance in the lower
levels of the less mountainous zone of the Bolu mountains, while the
alliance Carpino-Acerion and the order Querco=Carpi-
netalia were described in the upper levels of prepontic region in the
central secteur.

Some mediterranean components such as Erica arborea and Car-
pinus betulus occurs in the association along with the species which ref-
lect the temperateness of the climate. :

As to beech forests in the middle and upper levels of the Bolu mo-
untains, we distinguished two associations here. One of them is the as-
sociation of Fagus orientalis - Rhododendron ponticum which is seen aro-
und the Siinnice mountain in the region and the other is the association
of Fagus orientalis-Cicerbita variabilis in the vicinities of Yedigoller.

Fagus orientalis - Rhododendron ponticum association (Table 1)

The association forms pure stands in surroundings .of Siinnice mo-
untain and Yedigoller at an elevations of 600-700 and 1000-1600 me-
ters. These communities are rather homogeneous in floristic composi-
tion and develop well. The influences of Euxinian region and the Middle
Europe are markedly felt here. Therefore the most of the species in the
quadrats belong to the order Fagetalia sylvaticae. For
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example; Festuca sylvatica, Asperula  odorata, Cardamine impatiens,
Cardamine  bulbifera, Calamintha grandiflora, Dryopteris  filix-mas,
Polygonatum multiflorum can be cited. Therefore, this plant group can
be included in the order Fagetalia sylvaticae.

In' this region the beech are highly successful and reaches to 30
m in height. Especially in the region of Bolu the shrub layer is too den-
se to penetrate and the widespread components of this layer are Rho-
dodendron ponticum and Vaccinium arctostaphylos. ‘

It is quite hard to chose the characteristics du¢ to the absence of
the differential species though the community develops well. However
the transgressives of the oider F a getalia orientalis espe-
cially Rhododendron ponticum and Vaccinium arctostaphylos were cho-
sen as characteristics.

All of the forests researched in the Bolu mountains have rainfall
more than 1000 mm and the fog is frequently seen. The soils are locally
deeper and forest mull is dominant. The tree layer developed well but
the abundance of Rhododendrons in the shrub layer prevents the beech
to grow well, . : :

The association has a wider distribution in the Bolu Mountains
and resembles the association of F: agus orientalis - Ilex colchica descri-
bed in’ the western secteur of Black Sea region. But however the com-

ponents of the order Fagetalia sylvaticae are more success-
ful here,

‘On the other hand, many of the components of the order Querco
Carpinetalia occur here. For example; Lathyrus laxiflorus, L.
aureus, Cirsium hypoleucum, Galium longifolium, Viola sieheana, Quer-
cus petraea subsp.iberica, Helleborus orientalis and Asperula cymulosa
can be cited.

‘Fagus orientalis-Cicerbita variabilis association (Table 1)

- This association is mostly seen around Yedigéller in the Bolu mo-
untain -and characterized by the richness of Cicerbita variabilis. The
association is sometime accompanied by the transgressives of the order
R—hodO‘dendrO‘—Fagetalia orientalis as characteristic
species,” such as Staphylea pinnata, Tilia rubra subsp.caucasica and
Aristolochia. pontica in the lower levels.



A PHYTOSOCIOLOGICAL RESEARCH. .. 97

The soils are as deeper as in the former one and the brown forest
soils are dominant. The type of humus is mull.

In the association occupying quite large areas at the altitudes of
500-1600 m around Yedigéller, the species such as Vaccinium arctos-
taphylos and. Rhododendron ponticum which are abundant in the previ-
ous association, are lessened or absent here.

The association is included in the order Fagetalia sylva-
ticae due to well-development of the order’s components well here.

The beech forests in the region of Aksu-Pmar were also included
in the same order owing to the resemblance of their floristic compositi-
on to those in Yedigoller. But however Circea lutetiana plays enough
distinctive role here.

The communities of beech-fir and fir

The community has a distribution between 800-1200 m around
Ayikaya, Aksu and Karadere. The exhibits an appearance of an attrac-
tive mixed forest composed of both decidious and evergreen species.
The fir is always dominant in the community though the beech locally
grows well. On the other hand, the firs rarely have an appearance of
pure forests. We deemed convenient to include the community in
order Vaccinio—-Piceetalia though the components of the
order Fagetalia sylvaticae are as much as in the plant group
of Fagus orientalis, We distinguished an association and a subassocia-
tion in this plant group. '

Abies nordmanniana subsp.bornmuelleriana - Fagus orientalis asso-
ctation (Table 2)

The association ecologically has a continuous distribution from
the altitude of 900 m up to 1600 m, in the other word it shows a wider
distribution on the mountainous zone of Prepontic region. Here, the
forests having a high coverage degree are under consideration; the
heights of the trees reach to 20-25 m; the shrub layer is scattered but
the herbaceous layer is fairly rich.

Phytosociologically this forest group can be included in the order
Vaccinio—Piceetalia, because it contains numerous diffe-
rential species belonging to this order. On the other hand, the Euxinian



98 Y. AKMAN AND E. YURDAKULOL

components ave lesser than the group of Fagus orientalis. But however,
the order Fagetalia sylvaticae was represented well.

In the eastern secteur of Black Sea region, the order Pino — Pi-
ceetalia is individuated on the same zone.

The fir stands within this plant group are rich in number of the
components of the order Vaccinio-Piceetalia above 1000
m as in the Ilgaz mountains of the region Kastamonu. For example
Orthilia sccunda, Monotropa hypopithys, Doronicum orientale, Pyrola
chlorantha, Saxifraga rotundifolia and Monoses uniflora. But should be
noted that Doronicum orientale and Saxifraga rotundifolia have a local
value here.

The association has some similarity with the subassociation Abies
bornmuelleriana of the association Pinus sylvestris - Orthilia secunda in
the Isik mountain and Egriova-Beypazan (Akman 1974, 1976; Akman,
Quezel, Barbero, 1978). But however, the fir stands are fairly different
from the view point of phytosociology; a less rainy climate in confirmity
with this different floristic structure is affective.

Although the mainrock shows a slight variation it doesn’t an im-
portant role in the structure of the association. The amount of the ra-
infall increases above 1000 m, the summer temperature is lower and
snowfall is affective between 5-6 months.

The soils are quite deeper and humus is in the form of mull. The
litters quickly decomposes and moss layer in fairly thick.

Since the characteristics of the association are not developed well,
the species characterizing the association are absent except for Fagus
orientalis and Valeriana alliariifolia. That is why it was mixed with
the trees of firs and beechs.

Another feature of the floristic composition is that the order Qu -
erco-Carpinetalia has much representatives while those of
Rhododendro-Fagetalia orientalis are not.

The subassociation of Valeriana alliariifolia is seen around Gurbet
tagi, Yasanug plateau and Sarimustan in the way of Yedigoller.

Carpinus betulus - Fagus orientalis association (Table 3)

Here the forest communities included in the alliance Carpino -
Acerion are under consideration. These formation form a part of
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prepontic vegetation. This type of vegetation is seen around Borozan-
lar plateau, Yigilca and Mazigam-Gebelek. The quadrats laid out in
-these three region are gathered in the same table.

These formations are spread between 250-1000 m on the less mo-
untainous zone of the regien, in the Mazicam, region exposing the Dev-
rek valley, the mediterranean species belonging to the order Querco -
Carpinetalia such as Cornus mas, Phillyrea latifolia, Quercus
cerris subsp.austriaca, Ostrya carpinifolia, Lithospermum purpuroecaeru-
leum and Cempanule rapunculoides are seen.

The components of the orders Fagetalia sylvaticae
and Rhododendro-Fagetalia orientalis suchas Daph-
ne pontica, Salvia forskahlei, Fagus orientalis, Sanicula europea and
Asperula odorata are aboundant especially above 800 m in surroundings
of the Bolu mountains situated on the right of Siinnice and Diizce-
Istanbul highway, on the other word, the Euxinian effect is conspicious
as the altitude increases.

This decidious forests are rich in floristic composition and comp-
rise numerous components of the syntaxa Querco-Carpineta-
lia and Carpino-Acerion in which they are included. The
components of the order Rhododendro-Fagetalia ori-
entalis become rich in number depending on the increasing altitude.

These forests are fairly denser and their heights reach to 15 m
where they were less affected by the human activity. The coverage
percentage is quite high and reaches to 70-80 9%,.

Although the association has a wider distribution in the region it
may be characterized by the species, Carpinus betulus, Quercus hartwis-
siana, Q.peireaa, Periploca graeca, Glechoma hederacea and Phillyrea
latifolia. The two latters have a local value.

Quercus hartwissiana x Q.petraea plant group (Table 4)

This hybrid formations are spread on the lower levels of the Fagus
orientalis and Abies nordmanniana subsp.bornmuelleriana plant group
at an’ altitude of 450-800 m especially on the southern slopes in the
vicinities of Belengéleiik of Dirgine region and from the scots pine region
towards Yigilca in the Bolu mountains. Here in develops on the schist
and chalk bedrocks which are Silurian-Devonien aged.
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Although the communities have not any distinctive differential
features, Erica arborea which is a transgressif of the alliance Casta -
neo—-Carpinion, Chamaecytisus pygmaeus, a transgressif of the
alliance Quercion frainetto and some species of mediterra-
nean origin such as Chamaecytisus hirsutus, Dianthus carthusianorum,
Cistus creticus, Sorbus aucuparia can be taken as characteristics.

From the view point of phytosociology, these communities are inc-
luded in the alliance Carpino—-Acerion. As glanced at the
table 4, it is seen that the components of the orders Fagetalia
sylvaticae and Rhododendro-Fagetalia orienta-
lis decreases in a considerable extent; besides, any component of the
order Vacecinio-Piceetalia is not seen.

Since this plant group is replaced by the Quercus pubescens commu-
nities belonging to Quercion anatolicae in Anatolian plateau
in the further south, the number of the components of the syntaxon
Quercetalia (ea) pubescentis increases.

The most attractive ecological conditions of this plant group are
their localization on the lower altitudes and generally on the southern
slopes.

The soils on which the communities are spread, are quite deeper
brown forest soils. The humus forms a good mixture in the upper hori-
zons of the soils.

Pinus nigra subsp.pallasiana plant group (Table 5)

The black pine forests in the Bolu mountains form their northern
borders in the north-west region of Turkey. The black pine forests prac-
tically aren’t seen towards the north of Bolu province. But, however
the black pine stands in Dirgine region have a very special situation.

The black pine forests are spread in two distinet part of the Bolu
mountains. One is the districts of Cakmaklar village and Hizar wood-
yard in the north of Bolu province. The other is the Dirgine region ha-
ving a different ecological and floristic structure. The former is under
the influences of a Continental climate while the latter a type of Medi-
terranean climate,

Pinus nigra subsp. pallasiana communities in the districts of Cak-
maklar wvillage and Huzar woodyard :
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These communities on the slopes exposing the Central Anatolia
are usually homogenoeus and occur in fragments reaching to 1200 m.
The community near Hizar woodyard has some similarities with the
subassociation described in Mudurnu-Ulubhan region, the climate of
which is relatively drier, and it harbours numerous steppe species.

The black pine communities in the vicinities of Cakmaklar village
occur in a more humid environ and it is not usually associated with the
steppe species. But however, the components of the alliance Carpino -
A cerion increases in number. For example Viola sieheana, Pyra-
cantha coccinea, Helleborus orientalis, Asperula cymulosa. Although the
euxinian components are not rich, those of Quercetea pubes-
centis are quite rich.

Here, of the association of Pinus nigra subsp.pallasiana - Quercus
petraea subsp.iberica and a subassociation of Anthyllis vulneraria are
distinguished and the mediterranean elements such as Ligustrum vul-
gare, Lithospermum purpurocaeruleum and Viburnum lentana play a
distinetive role. It is obvious that the association is ecolegically closer
that of Carpinus betulus and is characterized by decrease of the xerot-
hermic traits.

The black pine communities in the districi of Dirgine

These communities are ecologically and floristically more diffe-
rent than those formerly worked out in Turkey and spread from 150-
200 m to 800-900 m.

The underlayer of the forest is covered by the mediterranean spe-
cies such as Phillyrea latifolia, Pistacia terebinthus, Arbutus andrachne
and Smilax aspera which belongs to the order Quercetalia ili-
cis. Therefore the features seperating the community from the pre-
vious one is presence of the mediterranean components. The presence
of the black pine forest in an environment under the effects of oceanic
climate and occurrence the mediterranean elements are of interest from
the view point of floristic structure and biogeography it is of course dif-
ficult to explain this. However it can be said that the effects of the Dev-
rek valleys with a lower altitude cause the mediterranean elements to
occupy here. On the other hand the continental effect in Mengen region
is in confirmity with the presence of black pine here. In fact, within the
tree and shrub layer of the black pine forests in this region, there are



162 Y. AKMAN AND E. YURDAKULOL

some species such as Juniperus oxycedrus, Quercus pubescens, Chama-
ecytisus pygmaeus and Cotoneaster nummularia belonging to the synta-
xon Quercetalia (ea) pubescentis.

The great part of the quadrats were laid out on the schist and chalk
bedrock which are Precambrian aged. The soils are quite deeper and
generally brown forest soils are widespread. Humus shows a good mix-
ture with the soil.

Pinus brutia plant group (Table 6)

Along Devrek stream towards to the north from the district of
Dirgine the mediterranean components become dominant. For example
Pinus brutia communities are seen in the district of Mazicam-Kurdese
but they are fairly exploited. However, we tried to explain its floristic
structure by means of three quadrats.

As understood from the table 6 the community is rich in the com-
ponents of the order Quercetalia 1llicis. i.e., Phillyrea lati-
folia, Arbutus unedo, Pistacia terebinthus and Juniperus oxycedrus.
Therefore the community can be included in the order mentioned above.
The presence of the Pinus brutia communities under the effects of oce-
anic climate is quite interesting.

DISCUSSION and CONCLUSION

The wast part of the Bolu mountains is under the influences of Oce-
anic climate. The Bolu province shows a character of transitory type
of climate. From Bolu province towards the north, beech and beech-fir
forests become dominant. In the lower levels Carpinus and black pine
forests are locally seen.

Bolu mountains are situated in the western secteur of the Euxinian
region and Kuxinian elements are dominant. The vegetation of this
region are usually included in the order Fagetalia sylvaticae
and partly in the order Vaccinio~Piceetalia and Rhodo-
dendro-Fagetalia orientalis.

On the supramediterranean zone of the region the decidious for-
mations of Quercus hartwissiana x Q.petraea and Carpinus betulus occur
while those of Pinus nigra subsp.pallasiana and Pinus brutia are very
local.
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On the mountainous zone of the region the communities of Fagus
orientalis and Abies nordmanniana subsp. bornmuelleriana are seen.

Within the Fagus orientalis plant group, the associations of Fagus
orientalis-Castanea sativa were described in the lower levels, while those
of Fagus orientalis - Rhododendron ponticum and Fagus orientalis - Ci-
cerbita variabilis in the upper levels. They all are included in the order
Fagetalia sylvaticae, were described.

The association of Carpinus betulus - Fagus orientalis included in
the syntaxa Querco—-Carpinetalia and Carpino-Ace-
rion were described within the Carpinus betulus plant group.

Another plant group of Quercus hartwissiana x (Q.petraea which
is included in the alliance Carpino—-Acerion is a hybrid forma-
tion. Here the association of Quercus hartwissiana x Q.petraea — Erica
arborea and the subassociation of Chamaecytisus hirsitus were described.

Consequently the plant group of Pinus nigra subsp.paellasiana
shown two different structures, one is an association of Pinus nigra
subsp.pallasiana - Quercus petraea subsp.tberica and its subassociation
Anthyllis vulneraria in the vicinities of Cakmaklar village and Hizar
woodyard under the effects of a continental climate and it is included
in the alliance Carpino—-Acerion. The otheris a black pine gro-
up included in the order Quercetalia ilicis mediterranean
type of climate. On the other hand the Pinus brutia community which
was considered in the order mentioned above, was locally described
in the district of Dirgine-Devrek.

O0zET
Bolu Daglarimn biiyiik bir kistm Oseyanik iklimin etkisi alundadir. Cahsma alam, Oksin
Bélgenin bat1 sektorii iginde yer almaktadir.

Aragtirma bélgesinin Supramediterranean katinda; Quercus hartwissiana x Q. petraéa, Car-
pinus betulus yaprak doken ormansal topluluklan ile Pinus nigra subsp.pallasiana ve ¢ok yerel
olarak P.brutia igne yaprakh bitki gruplan gelismektedir.

Alanin dag katinda ise Abies nordmanniana subsp.bornmuelleriana ve Fagus orientalis bir-
likleri goriilmektedir.

Ormansal birlikler ve onlarmn dahil oldugu sosyolojik birimler sdyledir:

A- Fagetalia sylvaticae takimina ait birlikler
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1. Fagus orientalis — Castanea sativa birligi
2. F.orientalis — Rhododendron ponticum birligi
3. F.orientalis — Cicerbita variabilis birligi

B- Vaccinio—Piceetalia takimma ait birlik ve altbirlikler: Abies nordmanniana subsp.
bornmuelleriana — Fagus orientalis birligi ve Valeriana alliariifolia alt birligi.
C-Querco—-Carpinetalia takim ve Carpino-Acerion alyansma ait birlik
ve altbirlikler:
i~ Carpinus beiulus — Fagus orientalis birligi
ii- Quercus hartwissiana x Q.petraea — Erica arborea birligi ve Chamaecytisus hirsutus alt-
birligi.
itli- Pinus nigra subsp.pallasiana — Quercus petraea subsp.iberica birligi ve Anthyllis vul-
neraria altbirligi.

D- Quercetalia ilicis takumina giren bitki grubu, Pinus brutia.

REFERENCES

Akman, Y, 1973 — Apercu preliminaire sur les conditions phyto-écologiques de la chaine de I’-
Amanus dans la region du Hatay. 1.II.III.Com.de la Fae.Sc.d’Ank.Serie C. Tome 17C -

Akman, Y. 1974 — Etude Phyto-Ecologique De la Region De Beypazan - Karagar et Nallihan.
Com.de ia Fac.Sc.d’Ank.Serie C. Tome 18C.

Akman, Y. 1976 — Etude phytosociologique du Massif d’Isik. Com.de la Fac.Sc.d’Ank.Serie
C., Tome 20.

Akman, Y., Ketenoglu, 0. 1976 - The phytosociological investigation on the Ayas Mountain.
Com: de la Fac.Sc.d’Ank.Serie C, Tome 20.

Akman, Y., Ketenoglu, 0. 1978 — The phytosociological investigation of Kéroglu Mountain.
Com.de la Fac.Sc.d’Ank.Serie C., Tome 22.

Akman, Y., Quezel, P., Barbero, M. 1978 — Contribution a I’étude de la vegetation forestiere d’-
Anatolie Mediterraneenne. Phytocoenologia 5(a), 1-79, Stuttgart-Lehre.

Braun-Blanquet, J. 1932 - Plant Sociology (Translated by Fuller and Conrad) Newyork and
London.

Dogan, 8. 1977 — Tirkiye Gergek Sicaklik Haritalar (Period: 1956-1965) T.C.Gida-Tanm ve
Hayvanalk Bakanhgi Devlet Meteoroloji Isleri Gn.Md.Ankara.

Horvat, 1., Glavac, V.et Ellenberg, H. 1974 — Vegetation Sitdosteuropas. Stuttgart 768 pp.

Meteoroloji Biilteni 1974 —~ T.C.Tarim Bakanhgi Devlet Meteoroloji Isleri Genel Md.Ankara.

Seo, R. 1964 - Die regionalen Fagion-Verbande und Gesellschaften Siidosteuropas. Stud.Biol.
Hung.Budapest, 1-104.

Yurdakulol, E. 1981 — A phytosociological and ecological research on the vegetation of the Pos
forests (Adana, distr. Karsanti) on the Anti-Taurus Mountains., Com.de la Fac.Se.d’Ank.
Serie C., Tome 24.

Zohary, M. 1973 — Geobotanical Foundations of the Middle Eact. Vol. I-II. Gustav Fischer
Verlag-Stuttgart.



Table 1 - Pagus orientalis plant formation
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Table 2- Abies nordmanniana subsp.bornmuelleriana-Fagus orientalis plant formation,
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Quadrat no .................. ceveans 30 13 184 144 141 31 11 14 146 65 10 142 62 61 68 38 190 187 185 186 67 143 52 152 148 50 151 53 43 42 12 51 148 183 150 40 63 63 56 60 64 147 44 58 145 95 182 46 $9 126 127 54 57 45 47 48

Characteristic and differential species:

Abies nordmanniana subsp.bornmuelleriana ................... 32 44 44 34 34 32 44 M 44 32 44 44 45 55 44 45 #3333 M M 45 M4 45 M 44 45 44 45 34 33 a4 Moo M M s 45 M 4 32 M 34 44 44 44 44 34 44 45 45 45 44 34 34 a4
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Characteristics of the VACCINIO-PICEETALIA:

Orthilia secunda ................o . . . . . . . . . . . . . -+ 12 . + 12 . . 11 . 12 . 11 -+ -+ + . 22 . 4 -+ 22 -+ 22
Monotropa hypopitys .........ceviiiiiinnneniinnnnn, . . . . . . . . . . . . . . . . . . . . . . . + . . . “+ + . . + . . . . . .
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Characteristics of the order FAGETALIA SYLVATICAE
and the class QUERCO-FAGETEA:

Festuca sylvatica ............cooiiiiiiiennnisiuinn . . 22 -+ 22 11 . . -+ . . .
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Characteristics of the RHODORETO-FAGETALIA ORIENTALIS:

Daphne pontica ..............ccooiiiiiiiiii . . . . . 12 -+ 11 . . . . + + 11
Salvia forskahlei .............oooo i . . . . . . . . 4 . + . .
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Characteristics of the order QUERCO-CARPINETALIA
and the alliance CAPRINO-ACERION:

+

+

+
+4
B

+

+

+4

+

Lathyrus laxiflorus subsp. laxiflorus .......................... + -+
Lathyrus aureus ............coiviiiiiiniiiiiiinn .
Viola sieheana ... . -+

. I
. . III
- I1I

+
+
5
+
-
+
+
+
+
+
+
+
++
++
.+
++
+F
+
4+

1212 +

ot

: n
o 1 . .
non

11

CH

Q
5
3
2
g
5
+
Fob L
&
+
S+
+
++
CA
+
+
8
S
+
_}_
+

>mwa~=_mmn<o_zﬁ.m3...........................Z.......... . +-
Cyelamen coum ....................o i -+

CF
4+
o

+
+
++
R
++
+
i

o
Q
3
.
o
3
§
B
+
+
+
+
+

1

R

T
+

Quercus petraea subsp. iberica 11
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Characteristics of the superclass QUERCO-FAGEA.

Fragaria vesca .........oooeeiiviiiiiiinieiinn -+ . +
Euphorbia amygdaloides ©..................coooiiiiii . . .
Rubus ideaus ...........coooeiiii i . . -+
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Clinopodium vulgare ................ D N
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Cephalanthera rubra .............oooueiiinnnneo .. . +

Teucrium chamaedrys subsp. syspirense
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Characteristics of the QUERCETEA PUBESCENTIS:
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Hypericum montbretii. . .vovvereennnreenninnnennrennnnnss . . . . . . . . . .
mWou%Ezm Tatifolius .. ..iinitnn ittt i it it e, . . . . + . . . . + . +
Campanula rapunculoides ............cooiiiiiiiiiiiiiiiin, . . . 5 _ . . . . . . . . . . . . . . . . . i i . . . . . . . : : ‘ : : : . . : . : : . . . . : . '
Chmaccytisus pygmaeus  ......ouiveeriineeeieniasnnonneeans . . . . . . . . . . . , . . . . ) ) ) ) ) : ) + . . : : : : : . . . K : . . . . . . . . : . . . .
Trifolium medium ..ottt . . . . . . . . . . . . . . A . . ) . ; . : : ) ; ) : : : : : : : : . . : . . . . . . . . . . . . .
Campanula percisifolia ........ooiiiiiiiiiiiiiiiiiiii . . . . . . . . . . . . -+ . . . . . . . . . . . . . . . . . . . . . . . . . . . : : : : . . . . : : .
Genista lydia .......oiviiiiiiiiiiiii i . . . - . . . . . . . + . . . . . ] ) ) ) ) ) ) ) ) ) ) .

Companions: | | | | | i | | | ) | ) | |

Pteridium aquilinum ..o . 1 . . . . + . . . uqm . . . R . . . . . 11 .1 . . + |T + -+ n*. : N . . . N . : . . . : . . : :
Digitalis ferruginea ......vviiiiiiiiiiiiiirtiiiiiiiiiieaaas . . . -+ . . . . . . . . + . _ . ) ) ; : ] : ) ' . ) ) ) : . . . : : . . R ; . . . . : . :

Hieracium medianiforme ............ccoiiiiiiiiiiiiiniinanna. . . . . . . . . + . . . 4 . . ) ) ) ] ) . ) 5 ¥ ) . + . . : . ; . . : . : : : . . : . . .
Lamium Purpureum ........vuvueeiiuiiiiiiienriieenineaeens . . . . . . . . . . . . X . . . ) . . . . . . -+ . ) . : ) . ] : ) : ) ; ; ) ) : : : : : o . : : . . . :
Limodorum abortivim . .u.eveeenneeerriiiieenneeernnnnneeens . . . . + -+ . . + . . . ) ) ; : : . ) . . : ) : ] : : : . . . . . . . . . . . . . . . .
Silene vulgaris ..ottt i e
Galega officinalis ........covviiiiiiiiieririiniiiiniinnnnnnn . . . . . . . . . . .

Campanala rapunculus ..ottt . . . . . . . . . . + . . . | . . : ) ; : : : i ) . : . . . : . . : : : : . : . . . . . . . . .
Scrophularia nodosa ....viiiiiiiii i i e e . . . . . . . . K -+ . . . . ) ) ) ' ] . 4 ) ] i ) . . : . . . . . . .
Sambucus ebulus ...l e . . . + . . . . . . + ) . | . . : : . . . . . : . . . . . . .
Silene alba . .uiiirtiii i i e e e . . . . . -4 . . . . . . . 4 + ) . ) : . : : : ) ) ) ) ) ; : : . . . . . . : . : . . : . . . . . . . ;
Arabis sagittata ...t i e et e, . . . . . . . . . . . . i . . . ; : ) ; : : £ : : : ) : : : . : . . : . : . . . . . . . . .
Rumex tmoeleus .........ooi ittt .

Sorbus domestica .......iiuiuiiiiiiiiiiii e . . . . . . . . . . . . . R . . . ) : ' ' ) ) ) ] ) ) ) . . . . . . . . , . : : : . . . . . . | . |
Rosa canina.......... e et i . . : . . . . . . -+ . . . . . . . ) ) ) ; ; ; : ) : )

.
.
.
]

.
C
.
.
ot et P o ol ol e o Bl P Bl e g B P

e

++
++
++



+ + . . e R I e A IR R R R mn!lpuodoloos SEI!IIAI{J

1 .
I + + - . . - . . . . - . . . P T T T L I I R R LA B L 810319 B[maa
I + + . . . . e sesesssessnsse L T I I N R I R A A A I I U A SR Sn[noundal glnuvdm'ﬂ:)
I 0 + + + - . . . . . P R R R R R R R N N A mlullgqmn mnEOBIQEH
I + . + ___l__ » . . e N AN I A I N A L A Sl‘l[nq@ SnanﬂIBS
I + ZZ I-[ . . . - . . . . . . . . P T L I R R R R A I L I B L A I B I AL L A A mnn-.qnbg mn!p!“lald
II + + . - . - . . . . ZI ......................................................... BQU!BHHQJ S![‘n!g!([
II . - + + - . . . + + + . + ----------------------------------------------------------- SHSOQOQdS SIIOOI:)
ssuoraeduro)y
1 + . . . - . . . . . . . . . . + S I ] BQEUA STBWR[)
I . . . . . . . . . . . . . . . e sssecessasessesrraaaassrrassatt et nnantny PRI IR sspgomounde.! ‘e[mmdum:)
1 + . . . . _1_ . . + . T I I BLIRA B[[!HOIG:)
I . . . . . . . . . + ZI z-[ ........................................... mnalnmo:)-oamd.md u:mmladsquI
I ZI __}_ z[ - . - . . . . . . . T I e I I R I I S I IR B B ngInA mnr.lsn%!"[
1I + + + + . . + - . . - e T R ansedwied 120V
II - . . + - + + -[-[ . . . . . II B R R R R R R R AR A SHBU[IIIJO’J S“qIOS
A. z[ z-[ + . + + + II + - + ZI + + + ................................................................ SBTL Snulo:}
:SLINADSAGNd VILADHANO 9q1 Jo s01SLaoereq)
. + + . . . . . . . . . . . e D R R S[UDWUIod snare],
I + . + . . . . . . . . ¢« sessessvasecas SEEEEREEE R EERREE A AR REERE R WNUeHour ml“c[oﬂdi{
I + . . . . . . . . . . . . . + e s sseesecarsersessseesesessrraae e esen ngamamg ‘dSC[IlS sg\'mmmo:) BII'BS(IB’I
1 2% W . sz - . . . 4+ . . . . S R R R LR R R PR BvuB[[eAE SD{AI0)
I . . . . . . . + . . . + . . . e I R R N N qunl onqluelquoo
I + - + . . + + . + . . P R A I L L A I L B L L B A A 'IJIIIIIB!‘;.IO({OI IIII\!‘IBIO{)
I II - __+_ - . ZI Z[ ZZ . . . 6 e e e s s s esaas s e s v s esaesesses e AT aAet e Pl AABs eSS NLes sneap! annH
III .- + + . -[[ + . . + + + ----------------------------------------------------------- S!.IB%[[’(A Blnm!‘Id
III Z.[ ZZ . . . . . . -[I _|_ + + + II .................... AR III‘[[OQBA[&S umgpod&qoe.lg
III . . + + . . . + + II . . + . + ........................................................ 9193[“1\ lIII\!pOdOu“:)
I + + + + + + . + . + + TI  frererrrremrrsesenae sttt BIOSIA E!JBSBJH
11 + + I . . . + 12 + - . S R R R vukBouom sndowyer)
11 . ZL . 12 12 21 3l Tl . . . -+ + . T R XI[9q I9Po]
III + + . . . + + + + . + + . . + R R T I IR I SOPEO[EPSAUIB B!f{OJt{dﬂE{
VAIVA-0ONUTNO ssepiadns a1 jJo sonsLILaoRIRy)
I . . . . . 2 . . . It . . . . . T R R R R BQ!IBA{AS vonIsa
I 0 - - + + _|_ - . . . - . . . . ¢ s e s ssrasmessessaseeseesee e L4t IEIEILIT I LB LRPL e Bla‘;!q-[nq gump‘le:)
I + . . . + . . . . . . . . + . e I I I I I B BII!.II'IB’.! 'B[IIIOdSV
1I . . FA 1 11 22 b 11 . . . . . . . e R I R R sg.nsoA[As snurg
II . . . -[I ZI + + z[ . z[ . . - . . e T I I I R L A ] B’.[EJOPO B[nIQdSV
III . . . -[[ -[z ZZ .[z vs - SE . . + . . ¢ aeasresaseesvsaseserrtascsecessassaes ey bessass e aane EO'BdOInQ B[“"!““S
SVALAIVI-0DYANO Pue HYDILVATATS VITIVIAOVA 2Ul Jo SONSHO0BIRY)
1 . + . . . . . + . O R R R R umssolﬁod,&t[ snosnyy
I II - . . - + . . . . . - B . - T I T I N R T B R R R N A N EA!],BS Bauelsl?.:)
1 + . . . . . . . . . A . . . R R R R R umuAes wnopd A
1 . 23 €z 7T . . . T LR R uwmonued uorpuspopoqy
I _|__ + + . . . . . . . . . s esessatasessveasessrsvarassaeens BIIB!IO[[SI\UIUIO({ dsqns EﬂB!lIIIBUIpTﬂIOlI 99!'3[V
1 A EEA + . .z S R a[erUsLI0 UOUIQ]SAI{OBIL
I . - . 0 - + - . . . - . . . T I L I R I A N R R N LI S-H-!qBPBA Bl!q:g:)!:)
III zz zz zz zz ZZ zs ZZ z[ I+ . ZI . . - . S R N SHE}HO!IO SUSB&
AI + + zz . . + _l_ + . . ZI + + + . z-[ .......................................................... !9[‘:[35[910} B!A[BS
AI ZI . + + ZI + + -[-[ Z-[ z.[ - + . + - II ........................................................... Ba!luod au\:[dBC[
SSIIVINATHO VITVIAOVI-OLHYOJOHY °Y1 Jo SONSHoBIEy)
I + R LR E R R sieruaizo dsqns EOISEINED BAGOMIO]
I + . . . . . . + . . . . . . P L I sesreasaasnn BQU!C)OOO ’BqlﬂBOBL{Id
I + . . . . . . II . . . . . S I R I R R I R N A mn:)ae.l% UIII!‘XOAIO(I
1 . € QI rrtttretrretteeseessesseessesseiiiiiiiinn eaemsne dsqns $1199 snOIANY
I + + + . S T R R A I R IR B A 8[“18011“11 ’B!O! A
I . . gz ZZ z[ ........................................................ 'B“OJEII!(LIBO 81{11‘50
I Zz . . sz . + . . @ e e eas s e s esssearerreeesessessEasecIEsAtEIITIPELeLLLLesrNenNy esoauam01 E!I!l
II - + + + . + + e« e s e a a4 sssesesserersseccsenrssesrrrersatessssesser et rser e Bomemlog snl!dsaw
II . . . + + + _I__ + . . . . e e rssesseesesesevassaererisster e e s et rerataacas ety wWnoo lIQIlIB[O ‘{D
II lI + + . . + i - - . . + + . - 4. e s s aasersrsseesesrrEeeewesan /7 --------------------------- Inmns[od&t[ IIIII!S.I!:)
II - . + + + . + _I_ . . . + _l_ ------------------------------------------------------------- BUBOI{E)!S BIO!A
AI -[I ZI ZI zz Iz ZI [-[ + . z[ -[I . -[I + ........................................................ S![B'n‘m!lo SmoqallaH
¢ NOTYADV- ONIdYVv) Pue VITVIANIdEVD-00HAN) 2Ut Jo $o10l0erey)
I . . - . . . . - . . . . . + gz Zz .......................................................... BHOJ!].E‘ Bal&qu
I . . . . . . . . . . zz + II . . e e esesesseesacesserenevtsessessreas e n 393119(1 snoxonb X BI’I!SS!MLIRI{ SI\DIOHO
II . + . - . . . . + + 0 . . . 0 P R I T T I R R I A I I BN BRI O B BQOBJGPQ‘{ Bmoq:’a[{)
II . zz zz + - _I_ + - ZI . . . . . . S T I R I R R R A I B R AL LI AR A BOSEJB ‘BOO[d!.IQd
AI Zz zz -[-[ + + + + II zz -[I - . . . . S I I R T R I R I N I I LI LI S Bue!ss!Mlmq sno-«[anb s
A gg 99 zz ?8 72 Es 99 ‘VP ZS vg Eg gs ‘vg SE gs gz ......................................................... Sn[nlaq snugdm:)
:s9ads [eniuaIdIp pue OoNSUROBILY)
:P SS[ vs[ SSI 65[ Zg[ Lg[ Bg-[ 09[ 95[ 19{ gz ge-[ ‘vg-[ LII 9II SII ................................................... ou 1BIPBHO
g S S S S S S S S S S S .N: N N N N ................................................... uog!sodxg[
8 S96 S96 S96 S96 S96 0%6 036 0%6 006 OL8 0FS 0SE 00€ 081 89% O¥g =<~ - - -r-ror-rorrrotrrorrrerormrerrnrniananes (wr) epminyy
k.3 OZ OZ Oz 0-[ SI OI OI 0~[ OI g-[ sg OS 09 07 gv OV ........................................... (0/2)) HO!CI,BII![OHI

uoneosse syeuano sndeg- sumyaq snurdre)) —¢ A[qe],



. . . . . . . . . . . . . . R R R AR R AR TNALIOQE TITIOPOTIY]

I
I + . . . . . . + - . . . e ses e PR R R R R N L I IU IR AT S AT Y B!p@m EZ!JE
I . _*_ + . . . @ e e esssasererevtesrasesserennLeess et IR0 sn‘eqda:’o[go anluﬂ!(]: -
T . + . + . . . . . . . . e s isesemasisererssaasresseanssseeec s et Wy 'I]IIIIIB%!C[O
I . + + N eummEDs BSOY
I + + . . O R I R I I mnug[gnhe WRIPIALJ
1 . . . 71 4 . 2% . . . . . s e e e i ereseasesaeae st et ettt s ey SIRUIIJJO 'GSOIB{)
I + . . . . . . + . . . . + . T R I I I R I AR 1191810 BI“Z“,I
I _:__ . . . . . . . . . . _’_ . + ................................................ SHIBIHD[IIIOO smyo
I . + . . + . . . . - . . z-[ I T T T T R R T T I I I I ) EJOHEPHEIE BEAIBS
I . . . . . . 11 T + . e AR AR AR R wieqieqopnosd -dsqns osuoare wnakduwe(apy
I . 4 + 4 b e epmed “IeA BLIOYOUN SIWIYINY
i 4+ 4 + . . . e e TUI9)STOALG mn!(ﬁ[opl&ﬁlV
I + . . B + -+ . 11 . P T I T I A R I A B[[Aqdoxalaq vonsa I
1 . + . ’l‘ + + + . . « + ................................................. epIqe BlIE[[EINIG
oI + . + + . + + + + _:_ -+ + . W eseeserssseamectacecsares ettt a0 aas esugﬁnua; 5![‘31!3‘([
I + + _|_ + + + + + + + e heeseeessreseasesrsesessanacsarsenecterranenann BIB.IBUIO[% SHA'I‘)BC[
:suornedumor)
1 + . . + . . . . . . . e+ eesseesssssrsssrensan Srresrecesecerins e WNIAR SNSRI
I - - . . . . « + - . . . . . e« aseserssaasrraseacrreseas s Gsua.l!dSAS .dsqns SAIPQBIHBI{O m“.!lnnal.
I + . . . . - . . + . . . . . A T I R I L I N R euiSodow snﬁamm:)
I + .[_[ ................................................. S!Ieglnl\ n[nmpd
I . - + . . . + + . . . . . . I T T I T R R R T R R R I I I R A IR AT ) XHQE[ EJQPGH
T . . . + + . . + . . . . . . . . . e setsesausscssrsesucattecserrinectsnnas v SQPEOIEPEAUIE B!qloqdnz{
I 2z b + . . . . 11 . . . . . . . Fal . GI  ctretetereretereerecsasseieresiecaiieiiiiiene EOQBA[AS ©ONIS9 I
1I . . . . + . + . . . . _[_ . + . + . + .............................. egpauua:m; 'dSqﬂS SUNUIod BUBSdH"I
II _I_ + + + + + . + P T T R R R R N R T I R A S I BN BTN A A I B ) EDSQA B!JE%BJ&
111 . . . . . . z1 Z1 . . 1 + __|_ + 6 raaessessessesserseratactcests et ccoo et eanben si[eIoWwou eog
III . . . . . . . . + + + + + + . + s ae s s Eseesesasssas s e e senr e Attt eaaas e QJBBIHA. mﬂ!podouﬂ:)
TUVILLVATAS
VITVLAOVA oY1 Jo sealssaaSsuery pue YI9HVI-0DUAND 91Ut Jo sonsioperey)
I _I_ - + ----------------------------------------------- mnlpam mnflo}EJ.L
I R R L R R LR si[eyustIo snSaeway)
I + . . . T wnsmrsos-oamdind wnutadsoyar
1 A R R snoewSAd SIIS}J,AOQEIHE[{O
. PO BLIEA R[[UO0I07)
+ . G e e sew snuor)
I . . + + U soptomoundex emuedurer)
I + . 4 . . R AR LEEEEEEEE eje1k] euedwen
1 . 4 4 a4 . . . T erpoyorsted emueduren
I . 11 . R -+ + . + S eredma wmnsnSry
0 . + -+ . s + B T R R R R AR arisadwed 199y
I + + + . . . . + + + 1 TI  crrrrerreteeereeressascesciiicaiiiiiiii B!P&I BISIL99)
Or + I + + o+ o+ G b r e SI[TUNUIO} SUI0G
(SLINADSTINd VALADHANQ 93 Jo sonstIaoeIey))
I . . . . . . . + + . . . . . . . . e i eeecers e ereeraee e o[eIUeLIO uowasAyoeiy,
II '[I '['[ zz . + . . . . . e e s s e e aes e sess et rersacaiss ety SO‘IJ{I{d‘BlSO:DJB mn!u!ODBA
11 1 . . . . o + . . . . + s . . P T I I I TB[YEYSIC) PIA[RG
11 + ‘ Z1 + . + - . -+ + . . . . . h e esesesesrssattacsstssasseresacaasansne e eaaneny SI[EIULLIO SIL%E&
1T Al A . . . . % 2 . . . . . . b . 23 e sescesmtsecscenreaestsesesar it ees st eneaenee UIHUEOAIBO m“GEJQdAH
VALAOVI-0DEANO pue
‘ STIVINATIO VITVIHOVA-QUANTTOUAOHY 24} jo sonsuaideley)
I . + . . + . . . . . e tessassassesnasesaereasauases st r et ettt e es s BIUIeS SIWO[YJ
I + + . - - - . . . W saeasaseamssessssarsarseacsstets e s oo se e EO!‘I’BUIJQ% SHI!dSQW
I . 4 . + . . i ettt itai et i i i, SIEIULII0 SNIOYS[OY
1 + R R AL R R wmonsodAy wRIsIY)
1 . + + 4 AR sopro[[AqdA[8 -dsqns sojjAyd£oL[S snpeSensy
I + o+ + e e e i eeeeesreiere ettt asae s BSOJUATIOL PI[LY,
I . . + B R BUEOTRIS BOIA
II . + z[ | + . + ------------------------------------------------- .mnqo'[!ll Jase;—.[
II + + . . . . . + + ................................................. sn[n:wq snugd.m:)
II . . . + + + _|__ . . . + + ............................................... ESO[I’“IIAQ BIUJQdSV
II + + . . . _I_ . . + . + + + .............................. SHIOB!XB[ dSC[nS SHIOHEXB[ SIlI!{AlE"I
III + . + + + _I_ + . . - ZI ZZ . . . + ............................................. anQEJg UIHEUO&IOC[
AI . + + . + zz + . . _|_ + + + + + + .............................................. UIIIHOJE%IIO[ mnngo
*NOIYHAIV ONIdYV)
souere oyl pue VITVIANIJHVI-ODMANQ- 18P0 371 Jo sansH0eiey)
i . “+ PAl . . . . . . . . B . . . . . T T L L L LR T I erednone snqiog
1 . . . . . . . 2z . . . . . . . . LI trrerteeeeeseeeesesieeeiiiiiii i snorem sMSY)
I . . . Fal . . . . . 22 . o+ S er[ojnE] BIIA[R]
I - . . + + . + - . . . . . . . . e s seasersass s rer v as et e raaracaoon WINIETOISNILI0d SHYIURLI(]
III . . + . . + . + . + . + + + . . + + ........................................... Stunslgl{ SHS!]AOQEUIB]{D
AI -II . gg + + . zz . z[ zz ZZ - . . + + zz ZI ------------------------------------------------- BQIO[IJ.E ED!‘IH
A ¥woee €€ ¥¢ ¥ ¥ ¥e S¥ ¥¢ ¥¢ ¥ Y€ ¥ ¥ ¥e ¥ W WP ccccctcoocoooororrrororrreees ronad snoIANY) "X BUBISSIMLIRY SNOIAN()
= : soads [ENURIAIP puUB ONSLINIBILYD
¥ MZET TET OET 801 61 OFPT 8ET %%  G€T LET LOT 18 0% 6€1 81 Sg LI ~-orroroonortrrontrnrrrronee oN 1EIpEN])
% S S S AMS A g S S S S s S S MAS S A s M e nop]sodxg{
2 OvL 08L 08L 008 O0SL 0€S 009 095 02F 00S 00L 008 OSL OLL 0%y 08L 0gS 08L ~----rrrrrrrrrrrreeeeeeees s (m) epmnpy
s ¢ 0¢ 0 0T 0f S¢ OF Ob 'S¢ OF Oy O OT S SE §g OF G ‘"= rrrrerrccccierreccccccs (%) woneurpuy

uvoneuuoy quefd Bovrjed snozend) YeuelssIMIRY STOWNR(]) -F d[qe],



""-'l;-qq"l l-q#it”‘i

t#.!!hq.'l%ﬂli!lII-I."i-l-‘hl"lillLl'#

i
e B i ¥
_ m--p;pql-m‘f'l.tjiilquiwilllihtlll-tlitl

D

rm 'iii#pl‘llih'l'--1I'-I'I'-I.i-."-i'i'l'l'l'-lli-i
5 P : L .. LL

-im-h-111!-i#l--i'fﬂn.-_-[piijlﬂllllll

-1141----------uu-u-.-----iiiil--ll-lqg-

Cirsium hypnlunm L R S e ST  p

Quercus cerris subsp. AUSIFIACE .. ......iiiiuiieninaianaanns
Lathyrus laxiflorus subsp. laxiflorus ...............ce.oan.

Dorycnium graecum

Cyclamen coum

q'll"l._.'.ll'...‘l'.lll‘ﬂ'l'..lq'-

RO OR R R W W W R W OE R W WO B W R R W R W W W W oW OE wmoW R R R W e T

Carpinus orientalis ............ooiiiiiiiiiiiiii

Trifolium pannonicum subsp. elongatum ...................

Characteristics of the superclass QUERCO-FAGEA:

Clinopodium wvulgare ................ i < e S o s

Brachypodium sylvaticum

& % o® ® o®w om @ W W m B W E S S E W @

Teucrium chamaedrys subsp. syspirense ...................

Fragaria vesca

& B @ W B R B R S W E R R W W R W W R B W B W W E ®E S N # S S @

Rubus idaeus

Veronica

Crataegus monogyna
chamaedrys .

- REE RS SRS e RS

------------ L I B B

Gnmpmula:apnnaﬂmﬂu SIS

Characteristics of the order RHODODENDRO
FAGETALIA ORIENTALIS:

R s OE W W S RS @

T TR SR SRR s S G S e :

Companions:

Pilosella hoppeana
R DA IO TIONE oG-+ « slohren nas s albs » RS A e as s AR s e

subsp. troica ..... A

El

"-

+

E

y
22
e

L R T T I I A R ]

Dactyhs glnmmta g, SR o IS L AR TN

Origanum wulgare

Festuca heterophylla ........cccvcvvvnnien...
Helianthemum nummulariom ......

Lotus corniculatus
Prunella laciniata ...................
Globularia trichosantha ....... R SRR I b T

Smhim columbaria

L B O B I B R R ] & & o oW W

L R R R R R R R EEERENEEE RN N e EEE

L R RN R A A A RN R A R

Dlgltnlmfnmgmen..,........ IR = & < was Ab PR s -

l"’“""‘‘'“"“1z..,.,.m.a.m.,."‘1..,.@..1"“’5":.":.:::::::::::"'"“‘

Teuerium poliom ................. TR
RO dint 2 o F e . . o m e e s

Stachys cretica subsp. anatolica . .....
Argyrolobium biebersteinii ................0c00nininia....

Leontodon

llllllll

£ 8 " 8 B FS & 8@ @ 8 B B @ 8 8 B @

LR L B D B B R R TR RN I ]

asperrimus
Polygala lnlliohm._.. ..... -

Mgmu

plnnirhlihil-ll--------.-gijnnni

. ld;ﬂfﬂlil”‘lﬂhp ablm.-wlt; Ll o almials s a S

e T T L - W -
N ¥
Lo fuscatum subsp. b
= | F = | d e
y lllllf‘llﬂlll’l"lilll-lppl-lt_ﬂ..--llllillli

wm lli---t-------l-----a-.iut------l----q.-

] III tl --."."'-.""*""-‘Illii-lj-IMilii
;Lh
l .m "'
._H_._, E" & """"""“'""""'lii--ll---pmllr-

-'-lpl-i-%ppb-.--"-n.tl----......p.;--....-.-

.".IIF."J.--IFIFUI'

T

+ :

-+ =+ + "+ .
o L W e
i, A TR R e
o : . .
- . . 5 .
.......... e 5 G R R .
.......... . . . . =+
DR LY e M R
I g A Al R S
SR S Sl A T
TV | R :
SRl SRS W
.......... - x —- — ;
18 WA =
T RS £ 3
TR s

e Y
- r " ,!,_.

e ———

o n wiw e T e el

gy 5]

i . h# '
{ e 11-"*"’ =

-
[y S
L]

B .
=
. 1Y,
o - -I.'
S
= 1] il
|
i o
T W
- i
iy :‘ g =
- i "
LT —
% .
1 £
y
|
ML
.ﬂ
¥ -
_-;|
i & _f‘f
- o &,
3
1
L] F
|
-
¥

O e R M A st U n ) iR SRG R  e st TR

+

P o

T . :

L L]

L] L]
L] L] -
- - Ll
- Ll &
L] -

L Ll

L L
L L] .
- L L]
- L -
L w -
L L]
L ] - -
L] L -
L L -
L] L} -
L] L L
" . w
L L L
] L L]

- L]
- L L]
L L L]

R i 3

- -
- -
L]
-
# w
L] L]
.
w -
L] L]

.+

5 48
S
L
11
5

12
21

-
.

SR LR
=+ +

e

+
R IR
oo ¥
. : = :
; g

A+

+ |

£

o+

111

bl d
o

P et G e e ey b e e

IV
111
11
I1
I1

i i e ]



