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AAbbssttrraacctt.. In Udvardy classification of introducing geographical biosphere provinces, the Miankaleh bios-
phere reserve of Iran, located in the southern coast of the Caspian Sea, has been expressed as mixed moun-
tainous biome system. As the Udvardy classification, in large scale, is for national and regional use, it may
not be able to separate the various kinds of existing habitats in a Biogeographical Province. That is why
to prove the Udvardy classification theory and to investigate the probable disorder in it, by recognition of
flora, the vegetation of the reserve has been studied, considering the ecological points of view.   In the
present research, the cluster analysis for classification of plant community and the ordination method for
analysis of environmental (water table level and electrical conductivity of soil and water) relationships
with plant communities have been used.  The floras of the region, with over 200 species, with the origin
of Euro- Siberian and Irano- Touranian, have been recognized and the presences of plant communities
have been related to water table level and salinity of soil and water. In relation to Udvardy theory it seems
that based on the existing and paleoecological documents of 1905, before fragmentation of Miankaleh
winter and Alborz mountainous habitats, because of the urban developments, the place of the biosphere
reserve of Miankaleh, as a unit, was a mixed mountainous biome. 
KKeeyywwoorrddss:: Iran, biosphere reserve, Udvardy, Miankaleh, geographical province, Caspian Sea.        

IInnttrroodduuccttiioonn

UNESCO, in its Man and Biosphere (M & B) program, tried to determine the main
regions of the world and provide a classification of Biogeographical Province. Professor
Micholos Udvardy made the classification in 1975. This system of classification deter-
mined 14 kinds of the biome types in one or eight bioclimate (realm) found throughout
the world and separated them. Each climate is divided into geographical provinces, rec-
ognized by biome types, and all these units will be 193 Biogeographical Provinces all
over the world.

In the above-mentioned classification system, the bioclimate of Iran has been deter-
mined as paleoarctic climate, the biome type as mixed mountainous system, and
Miankaleh biosphere reserve, Golestan national park and Arasbaran protected region as
indices for introducing Iran in mixed mountainous biome.

As the Udvardy classification system, in large scale, is for use in national and region-
al levels and is not able to separate types of existing habitats in Biogeographical
Province and can not distinguish them, the present study is thought to be necessary to
combine the regional ecological studies with the large scale worldwide standards in local
units.
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Paleoecology of the region, considering the manuscripts of the king Zellolsoltan in
1905 [7] and native knowledge of old people showed that some animal species like red
deer (Ceruus elaphus), tiger (Panthera tigris) and even Persian Wild Ass (Equus
hemionus VU) were present. Presence of these animals shows the special ecological
characteristics in that time and continuity of Miankaleh plain regions with Alborz moun-
tainous high lands and steppe regions. At the present time, the presence of animal species
in Miankaleh, due to fragmentation made up of urban development and fragmentation of
ecosystems, is unbelievable.

Farrukh [8] classified and made a multi-variable analysis of vegetation in Swabi
region. In his research, he found 3 main plant communities and their relationships with
soil physical and chemical characteristics have been analyzed. He has concluded that
elements like phosphorus, calcium and acidity of the soil were the most important fac-
tors controlling the vegetation. 

Carnevale [5], by investigation of vegetation distribution along salinity gradient,
showed that there is a special relationship between soil salt concentration and rehabili-
tation of plant species.

Roo-Zielinska [15] in 1996 has evaluated the role of soil in plant communities around
the city of Pitcho. He found the acidity, moisture and soil nitrogen roles in rehabilitation
of plant communities effective.  Based on Frey and others studies [9, 10], four halophytic
communities habitats were recognized in Iran and the region under investigation has
been expressed as the halophytic community of southern Caspian Sea Coasts.

In this research, in order to prove the Udvardy theory, introducing the characteristics
of Miankaleh Biogeography with vegetation analysis and understanding the causes of
plant communities of the region, have been carried out. This biosphere reserve with
mean sea level of -30 m, mean annual precipitation of 717.21 mm, warm semi - humid
to temperate climates (16) latitude of  36° 50' North and  longitude of 53° 17' East, is
located in northern Iran and southern Caspian Sea Coasts (Figure 1).

FFiigguurree  11.. The geografical position of Mienkaleh in Iran.
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MMaatteerriiaallss  aanndd  MMeetthhooddss

Considering the role of vegetation in introducing and separation of Biogeographical
Provinces, the emphasis in this research was on studying the flora and plant ecology and
recognition of environmental factors constituting the Miankaleh plant communities.
With this in mind, to investigate the vegetation, using a map with a scale of 1:25000, and
aerial photograph with a scale of 1:20000 along the transects and in the direction of sea
to land in the West, Center and East of Miankaleh, inside the representative stand, by
using plots whose area was determined by least square method, the relative vegetation
cover has been evaluated. The sampling method was systematic -stochastic and the num-
ber of samples was determined using statistical method [13]. For recognition of plants
the Flora of Turkey [6], Flora of USSR (11) and Flora Iranica [14] references were used.
In each plant community, by digging a profile and taking samples from 0-30 cm and 30-
60 cm, the soil texture has been determined. Water table levels and piezometric surfaces
were determined, using auger-hole and piezometrs, respectively. The soil and water
salinity was evaluated in each sample unit [1].

The classification of the sample units were performed by cluster least mean analysis
and Euclidean dissimilarity criterion by statistical software of MVSP Ver. 3.2 [12].

n investigation of ecological similarity of sampling units with each other and correla-
tion of sampling units (plant masses) with soil and water factors by PCO analysis and
using the software MVSP Ver. 3.2 [12] were carried out.

RReessuullttss  aanndd  DDiissccuussssiioonnss

FFlloorriissttiiccss
Flora of the region constitutes of 207 tree, shrub and herbaceous species. Out of these,

17 are tree and shrub species like: Acre velutinum, Ulmus minor, Quercus castaneifoli,
and Alnus glutinosa are found in the western part of Miankaleh Penisula (Table 1).
Among perennial and annual species, the halophytes such as Aeuropus litoralis,
Salicornia herbacea and Frankenia histrusta, the hydrophyte species like Lemna minor,
Utricularia vulgaris, Myriophyllum spicatum and Ceratophyllum demersum are
observed (Table 1). The species (Juncus sp) is almost in all over the region and Rubus is
in a vast part of the area. 

TThhee  ppllaanntt  ccoommmmuunniittiieess
The classification of vegetation by cluster analysis, showed the following plant com-

munities:

Juncus Community
The dendrogram (Figure 2) shows that the masses of 10, 18, 24, 1 and 8, 16, 14, 21

are very similar to each other. These masses are combined with the masses of 27, 31, 29,
and constitute the Juncus community. As it can be observed from Table 1, the Juncus is
dominant in all above masses. This community with some variations of species compo-
sition is observed all over the southern Caspian Sea Coasts and north of Gorgan Gulf
(before halophytes).
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FFiigguurree  22.. Dendrogram from cluster analysis of representative stand of Miankaleh vegetation (34
Releves, Tab. 1)

Rubus Community
The above dendrogram (Figure 2) shows that the masses of 3, 20, and 26, 30 are very

similar (two by two). These masses are combined and constitute the Rubus community.
This community with a change in floristic composition is scattered in all Miankaleh
Penisula from West to East.

Punica Community  
The above dendrogram (Figure 2) shows that the masses of 4, 6 with high similarity

combines with masses of 12, 13 and constitutes Punica community. This community has
been observed mainly in Western part of Miankaleh Penisula and at interface of the sea
and the Gulf (in the most remote distance from the sea and the Gulf).

Sand Dune
The above dendrogram (Figure 2) shows that the masses 11, 25, 19, with high simi-

larity to each other, combine with 2, and constitutes the Sand Dune. This community is
observed as old and newly established Sand Dunes throughout the coast of the sea
between Juncus and Rubus communities. In this community, based on performed evalu-
ations, the mean non-vegetation is 87%; the canopy cover and litter area is 23%. The
dominant species is Artemisia spp.

Halophyte Community
The above dendrogram (Figure 2) shows that the masses 7, 15, 22, 9, 17 and 23, 28,

33, 35 with high similarity to each other combine with masses 32, 34 and constitutes the
Halophyte Community.

This community is located mainly in the northern, western, southern and eastern coasts
of Gorgan Gulf. In this community the sub- community Schoenoplectus is observed.
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Schoenoplectus Sub- Community
This sub-community is located distinguishably in the eastern and southern coasts of

Gorgan Gulf in a relatively narrow strip.

Hydrophytes Community
The mass 5 does not combine with any other masses. This mass belongs to the water

ecosystem located in farthest western part of Gorgan Gulf. The following aquatic species
are observed:

Ceratophyllum demersum, Myriophyllum spicatum, Potamogeton crispus,
Potamogeton pectinantus, Ranunculus trichophyos, and Lemna minor.

VVeeggeettaattiioonn  aannaallyyssiiss
• The results of dissimilarity matrix analysis are shown in Figure 3.

FFiigguurree  33.. Ordination of 34 representative stand of Miankaleh vegetation (based the data of Tab. 1)

The percentage of dependence or the determining role of axis in the location of mass-
es is depicted in Table 2. As it can be seen, the axes of 1 and 2 have the most determin-
ing roles.

• The masses related to Halophytes are in the farthest left end of axis 2.
• Masses related to Punica Communities are in the farthest right end of axis 2.
Considering the salinity of the soil of the above 2 communities (Table 1), the distri-

bution of masses on axis 2 is affected by salinity.
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• The masses related to Punica are in the uppermost of axis 1 and the masses belong-
ing to Juncus communities are in the lowest section of axis 1. Considering the water
tables in the above two communities (Table 1), the distribution of masses are on axis
1 and are affected by water table level.

In general the locations of masses on 2 axes (Figure 3) indicate the relative correla-
tion of masses and environmental factors. Correlation of these masses with environmen-
tal factors is in two gradients of salinity (axis 2) and water table (axis 1). The soil tex-
ture is generally sandy and sandy loam and as a result did not have any effect on distri-
bution of plant communities.

TTaabbllee  22.. The percentage of dependence of axis on the location of communities.

CCoonncclluussiioonnss

The flora of the region, with over 200 species has the origin of Euro-Siberian and
Irano-Touranian [16]. Out of these, over 90% of annual and perennial herbaceous species
is specifically of a non-mountainous region, and the formation of the plant communities
is more affected by water table and the salinity of soil and water, which as overall indi-
cates coastal regions.

Udvardy has introduced Golestan National Park and Arasbaran protected region, in
addition to Miankaleh biosphere reserve, in the mixed mountainous systems biome.

Based on the studies on Golestan national park [2] and protected Arasbaran region [3,
4], the two regions can be located in the Udvardy suggested system. 

To express the relationship between upper mountainous region of Miankaleh in old
times based on the results of this research and also paleoecologic investigation of the
reserve, one can conclude:

Existence of red deer and Persian wild ass in winter seasons of very old days in
Miankaleh shows a continuity of this region in the south with high lands of Alborz
Mountains and in the East with steppe regions.

At present time, due to urban developments and road networks, there is not continu-
ity between upper mountainous regions with Caspian Sea plains and coasts and from
East between steppes with Miankaleh. That is why; nothing is heard about red deer, tiger
and Persian Wild Ass in Miankaleh any more. The Udvardy classification in incarnation
with landscape ecology in that time can be coincided, so if total Tajan river catchment
(from -30 m to over 3000m mean sea levels) is considered as one unit, concerning the
ideal form of a biosphere reserve in each geographical province, the Udvardy classifica-
tion is acceptable. But it is better that at present time the Miankaleh reserve can be in the
Littoral Classification system.  

AAcckknnoowwlleeddggeemmeennttss..  The authors would like to thank the University of Mazandaran for financial support-
ing of the project. 
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