Present  biological  and vast habitat diversity 


The regional marine community could be discovered in deeper part of the sea in the area or southern Caspian sea coastal division in Iranian section. It is also the community are represented by integration of the vast biological diversity with rich resources . According to the investigation conducted by fisheries research centers and Environmental Protection Agency , different population from various community in the form of planktonic , zoobenthic, fishes , mammals , and sea-bird could be found in the area .  It has been distinguished that all the above community in addition to Its basic  function to trophic cycle at sea , they demonstrate great role on the preservation of biodiversity in the domain of species and genetic diversity . It is evident , deterioration of any component of these marine complex community in the study area not only damage the production level and trophy cycle , but also inflict incompensationable effect to the regional biodiversity . 

Marine Community

Bacterioplankton 


The bacterioplankton are minute organisms which live and drift or float on different layers of water at seas , rivers , lakes . They are microscopic organisms , are considered important similar to primary production in food chain in aquatic system  and play considerable role on mineralization of organic matter and consumption of mineral substances . However , research in bacterioplankton in marine ecosystem do not yet started , but a very few  domestic researchers have investigated the circumstances of bacterioplanktonic  community  in inland water bodies of Iran such as the worthwhile investigation have implemented in recent years in Anzali coastal. Bacterioplankton , nowdays , are used world-wide as biological index for assessment of trophy status in water-bodies . Some published scientific reports indicate the abundance of bacterioplankton population in an ecosystem have positive correlation with the existence of organic matter and mineral substance in aquatic environment . 

Phytoplankton


Any of the microscopic forms of plant  life which float or drift in water. Because of diversity of habitat a wide variety of phytoplankton species exist. 

The availability of nutrients , suitable  biotic and abiotic condition , light as energy source contribute phytoplankton population proliferation in an aquatic ecosystem . Phytoplankton are the major primary and secondary links in the trophic relationship also the phytoplankton often serve as indicators of water quality. 

Hydrobiological monitoring have conducted in southern coastal area of Caspian sea and different taxonomic group of phytoplankton have been identified and their biomass were quantified , which are listed in  table  1   in Species List section .

Marine fauna in productive region


The productive area in southern division of coastal Caspian sea region of Iran are bounded to estuaries zone especially in confluence of inflowing rivers into sea. There are bays and  wetlands in connection with sea showed the high degree of productivity, the lather water-bodies besides their significant biological function and somehow as a unique ecosystem are valuable habitats for restoration of marine fauna and conservation of biodiversity. 

The marine fauna of these productive region have not yet investigated  with a multidisciplinary formulated project, but only the most  distinguished valuable productive area in southern coastline such as Gorgan bay region have been studied by comprehensive research plan. In these study programs aquatic fauna resources, marine mammals, sea-birds, benthic animals  were investigated. 

Zooplankton 


Most  zooplankton are about 0.5 1 mm in length  , few are smaller than 0.1 mm or larger than 3 mm . They may be herbivorous on bacterial clumps and algae about 5 to 50 nm in diameter .  Zooplankton abundance rang from up to 500 individual per litter in eutrophic lakes to less than one per litter in the most oligotrophic waters . morphological changes  in individual body shape occur according to the ecological and climatic changes . Factors such as oxygen , light , temperature , food and water movements influence the number of species found . Another explanation is merely that a habitat suitable for a variety of fish is also suitable for a variety of zooplankton . 


The list of zooplankton groups that have been studied in southern Caspian sea coastal area of Iran by Fisheries Research  centers are included.

( Table  2   in Species List section ).

The benthos 


The benthos are the organisms that inhabit the bottom substrate of lakes , ponds and streams . Benthic  organisms play several important role in the aquatic community . They are involved in the mineralization and recycling of organic matter produced in the open water above or brought from external sources , and they are important  second and third links in the trophic sequence of aquatic communities . Many benthic animals are major food source for fish . Benthic organisms are serve as indicators of water quality , and indicates of their diversity are widely used for estimation of the degree of pollution. Quantitative benthic investigation have been undertaken in different depth in the southern Caspian  coastal area by Fisheries Research  centers stationed in coastline. Until now , 40 species of benthos have been identified, their list are in table  3   in Species List section .

Fishes


In view of limonological classification of Caspian sea , it is categorized as oligotrophic lake tending to mesotrophic status .


Oligotrophic lake are characterized with high biological diversity, as many kind of fishes could live into such ecosystem , but potential production are low . The peculiarity of ichthyofauna of the Caspian sea is the large number of endemic. But many exotic fish species are introduced  in the system . The sturgeons are the most valuable commercial fish in the Caspian , the beluga (Huso huso) reach more than 4 meter and the weight of 500Kg. Some  individuals have lived 100 to 120 years . In  southern Caspian sea Iranian coastal zone over than 85 fish species live which represent the ichthyofauna distribution in the area . The Caspian sea is the habitat for a divers flora and fauna as well as the home to some 85% or so of all the sturgeon remaining in the world , therefore this water body deserving protection from international resources of conservation . The mullet half century ago as a exotic fish species introduced , its self-sustain population have brought about a good fishery in southern Caspian coastal area of Iran . Some other fish species also un-intentionally entered in water-bodies  connected to Caspian sea , their effect have not been yet assessed . Salmo truta caspius  are protected fish species and some species of sturgeon in this area are consider as endanger species. 


The list of fish species of Iranian coastal area of Caspian sea are included . (table  4   in Species List section ).

The sea mammals


The only mammal within the aquatic fauna is the Caspian seal. The Caspian seal’s of the family phocida its scientific name is phoca caspica .

the Caspian seal in the study area or southern Caspian coastal zone of Iran  is called locally “Sea - dog” . They have sharper muzzles and use their hind limbs in moving on land . The streamlined body has the limbs converted to flippers the posterior  limbs are joined with the tail . 


Caspian seal dose not have a tight social structure, spending most of its time feeding and resting individually or in small groups throughout the Caspian . They generally avoid traveling up into rivers however , in the river they occasionally travel up . In  the fall and winter , the seals concentrate on the ice in the north Caspian give birth , mating and molting . During mating , competition and quarrel occur among males . Females seals give birth one or two pups , the mean length of pregnancy is about 11 months .


The Caspian seal feeds on fish having low or no commercial value such as silvered and crustaceans . But it is observed the seal eat whole part except head of “Mahysefid” or “ Kutum” when the fish at Sea are involved in the mesh of gillnets . The “ Mahysefid” are very valuable fish species in Iran. Sometimes the seals entangle in beach seine , the fishermen believe the seals stamped the fish population , and being blamed for low each in such cases the seal face with un-friendly treatment by some fishermen. some individual in the area hunt the seal for its oil , skin or fur.

Natural life community in coastal region :


The southern Caspian coastal area in Iranian side and its coastal plain to foothills of Alborz mountain , in view of fauna and floral species are considered the most valuable ecosystem in the country . The existence of various animals and plants community the ecological complexity in these physiographic provinces , made the area very suitable ground for biodiversity study .


Iran possesses 10000 plants species ,160 species of mammals and 164 species of reptiles and 11 species of amphibian have been recorder , while at least 269 species of inland water fishes , 502 species of birds are known in the country , and the land is high significant both because of geobotanical features of the land as well as the numbers of endemic among these . 


It is magnificent in this land to see a kind of insectivorous mammals with two grams weight also the biggest mammals such as whale with 130 tons heaviness.


In Iran , several coordinated approach must be taken in order to enhance public knowledge for effective wildlife conservation. The ultimate success of conservation comes from the dedication of the individuals and groups at all governmental and non governmental levels to complete education of community leaders and citizens to step up the potential for rapid change in attitudes towards this issue .


The status of animal fauna , plants , insect and birds have not yet been comprehensively studied in coastal area through a biodiversity assessment programs .But , in recent years by gathering the available scattered scientific information , it has been tried to demonstrate a realistic features of fauna and flora exist in southern Caspian sea region .

Birds:


World birds comprised by 700 species . In Iran it has been reached to 502 species. Now days ,  in the world , birds are considered as the invaluable index for biodiversity study .


From 21 Order and 71  Family of birds exist in the country , Gilan , Mazandran and Golstan which located in the study area own the major taxa group of birds . Of 21 Order , 71Family and 502 birds species , of the land , only Gilan harbor 54 Family and 244 birds species , in the area .


It is also in Mazandran and Golstan province abundance of valuable species of birds live , the presence of Flamingo and Siberian Crane during migration season , swan and other birds population indicate high degree of bird species diversity in coastline of study area are available .


Perhaps using Sea-bird or water - bird as a terms in division , could not precisely explain the type of life activities entail , because there are no bird under Aver Order to be able to live whole of its within water , or not yet any bird have been found to be free of dependency to land or coast to maintain its reproduction cycle . But in the world and in Iran there are plenty of birds which have strong feeding need to land or aquatic ecosystem . 


In any case , the higher dependency of birds to sea entitle them to be called Sea-bird which globally comprised by 4 Order , 13 Family and 274 species . Some Sea-birds are inshore feeder also there offshore feeder too. 


Generally the size of Sea-birds are bigger than terrestrial birds. The Sea-birds could be seen with diversity color , dominant are white , gray , brown and black color .


Water- birds are characterized by long life span , low reproduction and mortality rate , laying only one egg during every eggs laying day .

The list of birds species are in table  5  in Species List section .

Endangered and rare species of mammals : 


From 19 species of mammals in the study area 8 species or  42 % are recorder as threaten , wolf , phoca and hyena are rare species in the province because these animals facing with habitat shrinkage or perhaps they live in peculiar ecosystem , such system now losing its characteristic . 


The influence of pollutants into habitat might be the main factors for vanishing these animals. A look  to threaten species list show only carnivores mammals are registered , it could be state emphatically the main reason behind this problem are destruction of herbivorous habitats, deforestation , disturbance in rivers, which all above mentioned problems contributed the elimination of trophy pyramid or reduced them drastically .

Table 6 in Species  List  section  shows a list of endangered and rare species of mammals.

Endangered and rare species of amphibian :


From 20 species of these animals in the study area , 17 species or 85% are listed as threaten species . Using these animals as protein sources are considered  the main cause for diminishing their population specifically it is true for edible , genre of Rana.


Human activities negatively impacted amphibian habitats, the land reclaimation,wetlands drainage, pose immense problem to the amphibian life .pesticides and herbicides also imposed environmental difficulty to amphibian habitats . Some species of these organisms are highly sensitive to contaminants, and being used as indicator for safety assurance of water . Health problem will arise for amphibian if adult amphibians eat contaminated insect  or arthropod . Entering pollutants into aquatic ecosystem not only impose environmental problem also jeopardize the habitat for tadpoles living .

Table 7 in Species List section  shows the list of  endangered and rare species of amphibian.          

The threaten species of birds , terrestrial and waterfowl:


At leased 30 species of birds in Gilan province are recorder as threaten which comprise 50% of bird population in the area . 40% of the threaten species are game birds which Anatidae constitute 23% Among these species .


These data  are considered highly sensitive because they could not be found in the area and listed as the rare species . In no far -away times , the above bird species could be observed among bird population in the province, but in recent years for many reason which the main are unsafty of habitat posed restriction on their settlement in the area . It is necessary to state the species of Marmoronetta ongustirostris could be seen in Iran but habitat disturbance in Gilan have forced this population to change its migration rout and not to choose the area as a resort place . The carnivores game birds confronting with poaching also habitats degradation and probably reduction of their prey diminished their number . The affect of pesticides and other toxic chemicals jeopardize their reproduction status. 

Table 8 in Species List section shows the list threaten species of birds. 

Endanger fish species :


Within diversity fish species of Caspian Sea which amount to 80 species . There are a few species faced with over-fishing ,habitat destruction and spawning ground degradation such as Caspian salmon , bream and pike perch . The alteration of environment imposed negative impact on vanishing the above fish species . For conservation the mentioned species are listed as endanger .

Sturgeon fish species with peculiar commercial value:


From the sturgeon fish species Caviar a highly prized products are produced , as the transaction of Caviar are very profitable , from times ago overfishing even through fisheries establishment including poaching were an attempt for profiteering . Five species of sturgeon exist in the Caspian , belonging to genera of Huso and Acipenser.
In recent years due to illegal fishing , habitat destruction , pollution in aquatic ecosystem drastically reduced the fish population and the sturgeon stock are threaten to annihilation. The Acipenser persicus restored by Sea-ranching programs in recent years in Iran . But Acipenser stellatus despite artificial spawning and fingerlings production restoration of the stock were not so successful .


In seems the Huso huso stock are also facing with severe declining . The three above sturgeon species were abundant in Iranian water of Caspian , but to days exploitation of these fish species are highly reduced.

Tables 29 to 33 shows the Sturgeon fishes harvesting & Caviar products in these three provinces  at recent years.

Regions (ecosystem)


As an important point of the reason for gathering scientific information concerning of the biodiversity parameters in northern Iran for environmental protection study are the presence of peculiar climatical and physiographic circumstance . A slim variation in physiographic status in the region , vast natural habitat diversity appear , with various vegetation features and  wildlife diversification . Practically man will be witnessing with valuable species diversity , miscellaneous ecosystem , wide genetic resource in the area. 


Therefore in a general observation one will find invaluable region with specify value such as wetlands , sensitive biotop which their study contribute significantly in planning for protection of biodiversity in the area. 

Invaluable regions


In a general sense , all sea habitats and coastal zone which harbor marine community , also the terrestrial ecosystem in the study area in view point of biodiversity are considered important environmental system such as littoral zone of lakes , bays , rivers and estuaries , forests , rangelands , protected area , reservoirs and forest parks .

Research in above habitats and ecosystem are undertaken  in Golestan , Mazandaran and Gilan provinces separately . 

Important regions of the Golestan province

Gorgan Gulf  

The Gorgan Gulf is located at 39 45` 37`` on the north latitude and 53 54` 5`` on the east longitude. The total surface area of the gulf is 400 Km2. It is triangular shaped, 60 Km in length with a maximum width of 12 Km. This gulf is extended from the east to the west with its apex lying in the west. A narrow and long margin called Miyankaleh separates it from the sea. The maximum depth of 5 m is found in the southeast region and the minimum depth of 1 m is found in the western region. In the past the gulf was linked to the sea by means of four channels that consisted of 3 islands called Ashuradeh and a sub island called Miyankaleh. But today only one channel lays between Bandar Turkeman and the apex of the sub island that is the small island of Ashuradeh. The other channels have dried up due to fall in the Caspian Sea level and the Ashura islands have been connected to the sub island Miyankaleh. The mouth of the gulf is narrow, 700 m wide that is connected to the sea on the eastern side. A large plain lies in the south and western part of the gulf most of which is used for cultivation and animal husbandry. The gulf bottom is marshy in the southeast and western regions. A large number of small rivers that spring from the southern mountains flow into it. The important rivers that empty into the Gorgan gulf are Gharesoo River in the east, Gaz, Nowkade and Baghu in the southeast, Khorshid Kolah, Paunzdeh Sar and Gheer from the Gharesoo and Gaz Rivers. Others are floodways that are of less ecological significance being temporary in nature. The total freshwater entering the gulf through the Garesoo and Gaz Rivers during winter (rainy season) amounts to 72520000 m3 and comprises only 12 per cent of the total water of the gulf. Therefore the freshwater that flows into the gulf has no influence on the water level or amount of water in the gulf. At present the water in the Gorgan Gulf changes in relation to the Caspian Sea water level.

Gharesoo River

The main branch of this river springs from the heights of 2900 m in the Aspcher, Soos and Ghaziman mountains that lie at 54 20` 43`` on the east longitude and at 36 38` 56`` on the north latitude. After crossing springs and streams and tertiary branches called the Baghshah River and the Garmadasht River lower down it finally forms the secondary branches of the Gharesoo River.

This river feeds the surface waters, groundwater and under surface waters of the basin and after flowing through a number of villages such as Tooskastan, Nasrabad, Fayzabad, Alookelateh, Foojerd, Ghorbanabad, Shoor Hayat, Yampi, Sahne Oliya, Islam Tappe, Gavmish Ali Nizhad, Sabzdasht (Ghare Tappe), Safar Haji, Zaboli Mahalleh, Sijaval, Niyazabad and Gharesoo and after covering about 89 Km it enters the Gorgan Gulf at the east longitude of 54 23` 2`` and at the north latitude of 36 52` 50``.

Apart from the main branch several other tertiary branches that spring from different heights join the Gharesoo River.

The length and volume of the Gharesoo River is smaller than other rivers of the province (Gorganrud and Atrek Rivers). Due to the presence of a lot of arable lands along the margin of the river from the upper reaches to the lower reaches and the presence of Gorgan city one of the largest cities of the province and the various factories set up in this region all the water from this river is utilized in different applications. This other than the times when the river is flooded, the main branch of the river is cut off from the tertiary branch during most parts of the year. Therefore it is not possible to distinguish all the ecological zones along the river. This river can be divided into two parts. The upper reaches of the river have a steep slope and a stony bottom and are those parts of the river that lie before the agricultural lands and residential area. The fishes found in this region are mostly M. malapterurus, C. capoeta and A. bipunctatus. The characteristics of this region are similar to the grayling region. The barbell region usually has no water during most months of the year. This is due to the drying up of the central part of the river and also due to the removal of bends and curves in the river. The next region is the bream region that lies close to the river estuary. Due to the seepage of the water from the Gorgan Gulf into the river this part of the river is made up of brackish water. Most fish species of the Caspian Sea and a few species from the river that can withstand salinity, water pollution and high water temperatures are found in this region. The presence of aquatic vegetation at the river margin and slow water flow are characteristic of this region. The diversity of benthic organisms is high in parts of the river that lies close to the sea and decreases in the lower reaches of the river. The dominant species of this region are C. auratus, A. alburnus, C. carpio, P. parva, G. holbrooki, G. acaleatus and certain species that are found in the river estuary during most parts of the year for feeding are A. boyeri, N. kessleri, N. melanostomus, K. caucasia, N. fluviatilis and             L. saliens. Species that migrate to this river for reproduction are A. stellatus (although very few numbers were observed in the recent years) C. chalcoides, C. caroio, Rutilus rutilus caspicus and Vimba vimba.

During the recent years rainbow trout is cultured in pens and cages in the Gorgan Gulf. Due to the tearing of the enclosures of the pens and cages a few of these fishes have been released into the Gorgan Gulf and were caught in the estuary of the Gharesoo River and Gorganrud River. The impact of these exotic species on other native species in the Gorgan Gulf has not been seen so far.

Gorganrud River

The Gorganrud River has a total surface area of 1019750 hectares of which 41 % that comprises 418077 hectares is covered by forests, 20 % that comprises 203940 hectares is covered by pasture lands and 39 % that has a surface area of 397683 hectares is covered by arable land where various crops are cultivated and harvested every year. This region is important from the point of view of the application of herbicides and chemical fertilizers. One of the largest environmental problems related to the Gorganrud River is the wide use of pesticides and fertilizers.

The Gorganrud River is about 300 Km in length with a drainage basin of about 1025 Km2 and Lies between 54 2`  and 56 22` on the east longitude and between 36 22` and 37 36` on the north latitude of the Golestan province. This river springs from the heights of the natural park and after flowing through Ghombad Kavous and Agh Ghala in the west of Khaje Nafas it enters the Caspian Sea.

This river lies on southeast of the Caspian Sea. The direction of water flow is from the east to the west and most of its branches such as Madarsoo, Zarringol, Tilabad and Ghahelghay Rivers flow from the Alborz Mountains from the south to the north.

The water of these rivers springs from a group of springs most of which have a relatively high temperature (14 – 19 (C)  Most parts of these rivers flow in low altitudes and prairies. Short heavy rainfalls and destruction of aquatic vegetation in most of the regions has lead to the erosion of the soils of this region and increase in water turbidity at certain parts of the year. The maximum difference in altitude between the river bottom and the sides of the Vashamgir Dam is about 16 m and the minimum difference of 4 m is seen near the estuary. The Vashamgir Dam has been constructed on this river at the Sangar Savar region about 60 Km from Gorgan and 70 Km from the river estuary. This dam was filled with water in 1973. It is an earthen dam with a crown length of 430 m, maximum height of 20 m, area of 10 Km2 and with a capacity of 50 million m3.

The Gorgan plains of the Golestan province have a temperate and slightly humid weather. The winters are mild and summers are relatively warm.

This region belongs to the first to the forth geological period. The rainfall varies in different regions. The average rainfall is about 100 mm in the upper parts of the river in the forest areas and reached about 250 – 300 mm in the plains.

Like most other rivers of Iran and European countries the Gorganrud River can also be divided ecologically. The only difference is that the Gorganrud River does not begin as one main branch filled with water with a steep slope like the Tajen, Sardabrud, Chalous and Tonekabon Rivers. On the contrary this river has several origins and secondary branches with very little water all of which together form the Gorganrud River.

The length profile of the river indicates that this river has relatively low slopes in most of the regions and thus stony pebbly bottoms that are the main habitats of trouts are not seen in this region. Also the water temperature in summer increases and is another limiting factor for trouts. Although the rainbow trout was introduced to the Golestan Natural Park about 30 years ago, a limited population of which are still present in this region, the red spotted trout that is a native species of the rivers of the Caspian Sea basin are not found in the Gorganrud River.   

On the whole we can conclude that a major part of the Gorganrud River flows through plains and these regions can be considered among the habitats of Barbel spp. and Capoeta spp. This region is made up of a large number of bends and curves, low slopes, medium turbidity and a sandy pebbly bottom.

The bream zone that is part of the estuary region is comparatively larger in this river. Some researchers are of the opinion that the river slope is one of the main factors that determines the various regions in the river because other effective factors such as water velocity, temperature, natural bottom, diversity and abundance of different plants and benthic species that effect the ecosystem of river fishes are directly or indirectly influenced by this factor. The population structure of fishes in rivers that have similar slopes and depth and that lie in the same geographical location is very close to each other.

Temperature plays an important role in the formation of various fish communities in the river and thus divides the rivers into two parts, the upper cold regions and the lower warm regions.

Atrek River

This is one of the longest rivers of Iran, the drainage basin of which lies in the extreme northeast part of the country, east of the Caspian Sea. On the basis of the hydrological division in Iran it is considered a sub basin of the Caspian Sea drainage basin. This zone covers the Khorasan and Golestan provinces. It starts from the Kappedagh Mountains and extends from the east to the west as a narrow band up to the eastern coast of the Caspian Sea. Taking into account the Sumbar River (a major part of which lies outside Iran in Turkemanestan) the surface area of the drainage basin of the Atrek River is about 28000 Km2 and the part of the drainage basin that lies in Iran has a surface area of 26900 Km2. A major part of this basin is covered by mountainous regions (about 20700 Km2) and less than one forth of it lies in plains at the foot of the mountain.

A major part of these plains lies in the west basin, north of the Gorgan plain. The greatest altitudes of this drainage basin lie in the eastern basin and the Kappe Dagh Mountain with a height of 2903 m is its highest point. The lowest point of the Atrek basin lies in the river estuary and is 27 m lower than the open sea level. 

The first branches of Atrek originate from the slopes of the Hezar Masjid and Laleh Royan Mountains that lie around Ghouchan. The Atrek River first feeds the fertile plains of Ghouchan and after flowing through Shirvan, Bejnuvard and Ghazanghaye in the east it enters the Golestan province and then passes through valleys and narrow straits and reaches the bordering regionsof Chat. From this point it forms the common boundary of Iran and Turkemanestan and ultimately is divided into two parts in the Dashboroon region. One of these branches flows through Turkemanestan and the other flows through Iran and enters the Caspian Sea.

The atmospheric precipitations in the Atrek basin are relatively high as it lies close to the humid regions of Gorgan and along the climatical path of the Mediterranean. The annual rainfall is about 200 mm in the northwest close to Turkemanestan and about 800 mm in the altitudes and slopes of Alborz and Khorasan Mountains. However the annual rainfall in the major part of the basin is between 250 – 400 mm. The length of the Atrek River has been estimated to be about 715 Km and as mentioned earlier about 195 Km of it lies in the Iran-Turkemanestan border. The Atrek River is a permanent river and its discharge is about 123 million m3 on an average for each year estimated through a period of 10 years in the Ghazanghaye town, in the Golestan province. The discharge of the Atrek River was about 140 million m3 during 1985-86 and the maximum instant discharge is 606 m3 sec-1 in the same region.

Owing to its natural location, climate, soil and agricultural products the Atrek basin is divided into the upper, central and lower regions.

Environmental issues of rivers of the province

Due to the excess removal of water for agricultural purposes the main branches as well as the secondary branches of rivers dry up during some parts of the year (summer).This not only restricts the habitats of many fish species and other aquatic organisms but also causes losses to the benthic organisms of the river that will require several years to return to their original diversity. If this situation persists (intensified during drought years) all opportunities to restore the aquatic communities particularly that of benthic organisms that are of significant important to the river ecosystem will be lost completely.

The construction of dams for the purpose of storing water that can be directed into the rivers in coordination with the conservation of river ecosystems can help in restoring the permanent flow of water in the lower part of the river so that the lives of aquatic organisms are not endangered.

But if construction of dams and their activities are directed towards agricultural purposes there will be no water in the lower parts of the dam during some parts of the year and a decrease in water in the regions after the dam particularly in the Gorganrud River estuary and regions surrounding it will occur. This will result in the rising of the water temperature and the pollution effects on aquatic organisms will be intensified. Also during late spring, sturgeon and carp fingerlings produced through artificial propagation are released into the river near the estuary where due to absence of suitable water flow, pollution is high. However the fate of these fingerlings released into these rivers has not been studied so far. Also due to over fishing of stocks in the river particularly during the migratory season of different migratory species from the sea to the river during late winter and early spring, natural reproduction in most of the fish species is terminated and the natural stocks of most of these species is on the decline day after day. At present two cooperative societies are engaged in the catch of fish using beach seine nets on two sides of the Gorganrud estuary from October till mid April.

It is recommended that regular investigations be carried out on rivers during different years particularly from the point of view of their biological aspects in order to study their changing trends. This will help conserving the species of the ecosystem.

Although flooding of streams and rivers are beneficial to aquatic organisms, the increase in floods and load of suspended matter in rivers in the recent years have destroyed the bottom of rivers and lead to the mortality of most fish species.  

People at all levels are not aware of the significance of rivers as an important ecosystem for human beings. Most of the residents along the river margin look upon the river as one of the following applications:

A. water source for agriculture

B. area for disposal of wastes

C. area for the discharge of domestic and industrial sewage

D. area for swimming

E. utilization of its water for fish hatcheries

F. fishing area for certain species

G. aesthetic use of the river particularly in the upper parts 

It is thus quite evident that the main components of the river ecosystem have no significance in the view of different people. It is hoped that the establishment of such organisms (although they have their own drawbacks) will to a certain extent help in making most of the people to get acquainted with rivers because the prosperity of man in this region and their different activities depend on the existence of such ecosystems.

The studies conducted show that since the bottom of some of these rivers lie lower than the surrounding lands these rivers serve as the drainage for these lands. Thus a large amount of agricultural pesticides are washed into these rivers. Therefore with the development of agriculture in the region the impact of these pesticides must be studied on the aquatic organisms in the rivers and measures should be taken to control them. The use of biological methods to control pests can be considered as another solution.

The over utilization of river water for agricultural purposes either directly in hatcheries for fish cultivation or indirectly in several water reservoirs along the margin of the rivers and so also the use of water reservoirs for agricultural purposes have resulted in the entrance of various exotic species into the rivers that have transferred several pathogenic factors to the native species. At present many of these species have been distributed in the central to the lower parts of rivers. Although no comprehensive study has been conducted on the adverse effects of these species on the native species in Iran so far, with reference to investigations conducted abroad we can to a large extent understand the adverse effects of these species. Some of these species such as Pseudorasbora parva and Carrasius auratus that are of no commercial and recreational value comprise a significant number of the river fishes in this province. 

Forests in Golestan province


Forest ecosystem in this province are invaluable area . The forest surface  in the province are nearly 379273ha , which 249273 ha possess commercial value , 60000 ha are forest reserve and 7000ha are considered rained forest . The afforested development trend in the province during the year of 1976-1986 was -3.2% , in 1997 reached -2.5% growth rate. 


It  is also the quality of forest are declining because after native are industrial  wood harvesting , the land planted with exotic industrial  seeding which mostly were not compatible with region ecological condition , and also probably affected to relevant forest  fauna.


Age structure of forest in the area are estimated 42% at middle-age level, 24% decrepit forest, 21% old and 13% young forest coverage. 


The densely forest coverage area are estimated 35% of forest surface , semi-dense 40% and thinly scattered 25% in forest region of Golestan province.

Tables 34 , 35 shows the forest reserve and forest park in Golestan province.

Rangeland in Golestan province 


The rangelands under study are mostly located in winter-quarters of the Golestan province , their surface are 750000ha , and being grazed in nine month of the year by sheep’s , cows , and goats .


In addition the pasture area among  forest lands which constituted 220000 ha are allocated for domestic animals grazing . 


Today the province has 1331675ha of rangelands.

Protected land area in Golestan province


Climatical and environmental diversity ,  created so many significant natural features in the province which portion of these ecosystems for prevention of destruction or annihilation are under physical also ports of such characteristics lands are allocated for research programs.


Based in country’s legislation these invaluable landscapes  area are introduced in Golestan province as protected area. 

Table  36 show the character of regions that are deserved for protection. 

Mazandaran province 

Myankaleh wildlife refuge 


Myankaleh wildlife refuge is very significant habitats for migrated waterfowl also some resident birds population.  This birds refuge habitat is the only survived type of land which covered  by trees and vegetation in Caspian coastal  area , its surface are 68800 ha that situated in south east Mazandaran (north of Kordkoy and Behshahr). Myankaleh birds sanctuary habitat for the sake of specific and exclusive ecological position  and  neighboring with Gorgan Bay are highly appreciated as an invaluable reserve on earth and UNESCO complied a specific identity features of it and extensively  elaborated the habitat ecological characteristics . The birds reserve area have been recognized an ideal place for investigation and nature research works , for this reason  it is deserved for protection with a particular privilege. 

Mazandaran province forests 


According to the estimation conducted in 1998 , the forest land in the province are 965000ha   are under management of local natural  resources office in Sary , 320000ha under Noshahr local natural resources office. 487195ha forest lands possess commercial value , 184000ha under forest protection law and 293805ha have been categorized as in ruined  state.

Forest  parks in Mazandaran province


These forest parks established as a recreation places, and also for research work . Nowdays , the area  are regarded a delicate natural balance when considering various forest management practices which effect others environment . The list of forest parks in the province recorded in 1998 are in the table 37 . 

Rangelands in Mazandaran province 


From total surface  area of rangelands in the provinces  627000ha of pasture land in Sary and 797000ha in Noshahr  are under management  of local nature resources office respectively . In these rengeland  nearly 8541 heads of domestic animals are  grazed . 

Protected regions in Mazandaran province 


In mazandaran proven 6 protected region are recognized for conservation . The area are designated for protection of fauna and flora , also the pristine beauty and existence of peculiar habitat circumstances . entitled such ecosystems to be protected legally under environmental protection law . 

The list of protected region in the province are in table 38. 

Irrigation ponds in Mazandaran province 


The irrigation ponds are constructed to supply water for farming activities in locality, gradually the creation of plant and  animal life within such ecosystem, provide the ground for small birds living in wet and waterfowl to within resort there . Eventually these man-made aquatic system transform to valuable places for investment , concerning the migration birds inhabiting. Furthermore , different kinds of fish , amphibians and  reptiles live in such habitats. Therefore the irrigation ponds also induce ecological and habitat diversity , expanding fauna and flora and genetic resources variety . The census in 1992 declare 575 irrigation ponds are operating in the province. 

The list of irrigation ponds  available in Mazandaran province are in table 39.

Game forbidden area in Mazandaran regions


In Mazandaran province the following area are  recognized as prohibitive habitats for game from 1991. 

1) Rozen region town of Noor , With a surface of 500ha.

2) Lafor region in savadkooh , with surface of 21000ha.

3) Azizabad , in Kalelhminodasht , with a surface of 12000ha.

Rivers in Mazandaran province 


The rivers system in the province like sea and wetlands manifested very good fishery potential . In many reverian system in the area different kind of native species of fish live also migrate fish enter into these rivers for spawning . Rivers in Mazandaran are characterized by shorter length , head water no so far from Caspian , rain-fed and snow-melt , flood when they receive the torrential rains , non-navigable . The force of water move different substrate particle size so load and deposition of medium , fine gravel and sand to flood plain area or in downstream zone  are occurring . 

In province westerns side perennial rivers exist with rich invertebrate and many fish species . In eastern portion of province some rivers dry up during low-flow season . Salmo trutta caspius  both in Cheshmehkyleh and Chaloos rivers, Rutilus frisii kutum  in Shyrood and many other fish species in mid-provinces rivers , choose these rivers for natural spawning . These rivers despite their short  length display important role for preservation of biodiversity in southern Caspian sea . 

Unique ecosystems in Mazandaran province 


Mazandaran province with many unique ecosystems in northern Iran gained reputation as sensitive ecological region . the character of some such ecosystem  are accorded in protected regions chapter or represented in national parks list . But the ecosystem peculiarity and uniqueness rated the area as invaluable region for scientific study . 

The presence of different kind of fauna and flora, manifestation of complex relationship of constitute component, specific habitat condition whole placed in along side display clearly the living things collectively . The character of such ecosystem are listed in table 40. 

Forest reserve in the province of Mazandaran


It is defined , part of a forest area possess one or  few  or rare or exclusive species or species threatened by extinction . Forestry and Rangelands  Organization record such characteristic area  as reserve zone. Protection procedures are undertaken and exploitation are prohibited in such habitats. 

The list of reserve area in Mazandaran province are as follows:

1- Hassanabad reserve region .

    Hassanabad Zarbin reserve area located in Chaloos between Chaloos and Tehran road , its surface area are nearly 4000ha . 

2- Toskatok reserve area 

     It is located between Noshahr and Mahmoodabad, its surface are 40ha. 

3- Abbasabad reserve area 

    The reserve area are located in south-eastern Behshahr, its surface are 100ha. 

4- Osmansara reserve area 

    This reserve area  are located between Chaloos and Tonekabon road, its surface are 100ha. 

Gilan province 


Gilan province for the sake of specific ecological condition and prevailing particular north temperature climate, dense and semi-dense forest coverage, perennial and high water flow rivers, vast littoral zone at sea and other particular  ecosystem such as reserve area, national nature monument and many other God gifted natural system are regarded very splendid region in the country.  Gilan province contrary to other northern province and also to the whole country, often different ecosystem are sided close to each other with compact intricate relationship and creation of exclusive condition. In these valuable diversity ecosystem various fauna and flora are developed and dense trophy levels with high life structure networks being emerged within region.

Forest in Gilan province 


The Gilan province possess further than 569000ha of forest lands and are regarded the important producer of woods in the country . From above mentioned  surface it has been estimated 145000ha of first class forest lands, 158000ha  second grade,  165000ha third in rank and 101000ha fourth rate in quality, in total 121800 m3 are the useful volume of wood which rise in forests land. In recent years , like many other forest land  in northern Iran the trend of destruction of forest in Gilan are described as in embarrassing state.  Eventhough during recent two years Natural Resources  Department of Gilan  are undertaken many projects for physical protection of forest  scientific research implementation.  But  it seems the wide forest area and limitation of man-power for forest protection imposed restriction  or slow process for forest restoration  by forestry experts. 

The diversity of forest  in Gilan province contributed a various animals community life to be involved  in  forest area. Nowdays the diminishing number of wildlife in forests in the area even threatened  by extinction of some species have direct  correlation with forest destruction. It seems the species diversity  in the framework of fauna and flora, show strong relationship with each other, annihilation of one section will jeopardize the life of other divisions of plant or animal life system in forest ecosystem. 

Rangelands in Gilan province 


The surface rate of Gilan province rangelands, in proportion to the total province size and other land use area, possess a proper extent. But then, concerning the quality of pastures land, relevant to grazing of animals , it is categorized as in low position. Fortunately,  the environmental state of rangeland in the area are still in safe condition . Only in recent years the province faced with degradation   of pastures land, affected by high grazing pressure, and some disaster as drought. The rehabilitation of rangelands become a necessary step for provincial policy maker to safeguard the ranges. The carrying capacity of provincial ranglands have potential to feed nearly 684000 heads of domestic animals, but at present the number of sheep’s , goats and cows are further than 1,500000 . 

Forest parks in Gilan province 


In Gilan province, six forest area are designated as forests park, the name and surface and locality are in table  41. 

The regions under management and sponsorship of Gilan Environmental Protection Department


The Gilan Environmental Protection Department entrusted responsibility in the regions of wildlife refuges area, game land prohibited zone, protected area. 

The nature of the area, locality, year which the area are designated under surveillance of EPD and the extend of places are listed in the table  42. 

The rare ecosystems in Gilan Province


The table  43  show  the rare region in Gilan province which the sites are qualified  ecological valuable, worthwhile in biodiversity preservation, and reserve area. 

Sefidrood  river’s  mouth area


Sefidrood river is the major river in southern Caspian sea. The existence  of sixty species of ichthyofauna and ten species of other kinds of animal and plant life, are distinguished this reverian ecosystem ecologically, and being introduced a landmark  fish habitat. 


In recent years some new fish species in Sefidrood river have  been discovered by researchers and being reported to national and international ichthyological society.  Despite Sefidrood river regulation the sturgeon fish species such as Persian sturgeon, sevryuga  and  seldom Beluga  enter into this river. The watershed of Sefidrood river are significantly wide with high discharge of water are drained.  The river  being dammed  in Manjil valley. the major volume of reservoir water allocated  with agriculture and a small quantity releasing into downstream and sea.  The small bulk of run-off contribute to sturgeon fish  migration and this run-off also supply nutrient in river and the immediate  coastal area, during further volume of run-off  near river’s mouth at sea estuary habitat evolve.

Dense school of bony commercial fish species also migrate into this river;  for sturgeon fish sea-ranching programs, the hatchery reared sturgeon fingerlings  annually released into Sefidrood river after osmosis and downstream passing  the fingerlings approach to the sea. 

Sefidrood river become an important area for researchers and many scientists visit the area as an ecological field for observation. Adhacentto river’s mouth, a wetland type ecosystem are evident, its ecological characteristics are concurrent with international definition for protection of flagile ecosystem. This wetland among many other wetlands system in “Kyashahr “ appeared as a remarkable water-birds habitat from years ago, and attracted the attention of many international environmental agencies for its preservation.

Wetland


The world-wide 1000 registered wetlands are debated in Ramsar convention which belonged to 115 member countries, Iran possess 20 recorded wetlands, thus the country in view of having internationally recognized wetland are regarded a significant region. Ramsar located in northern Iran are situated in the center of the study area, administratively are under jurisdiction of Mazandaran province. In northern Iran from west to east parallel of coastline numerous wetland system exist which each have its own peculiar ecological value such as internationally listed wetlands like Anzali, Amirkelayeh, Myankaleh , Alagol, Ajigol, Almagol,  which are the resort of migrated water-birds population. Wetland in the world possess highly important ecological,  economical and environmental role, wetlands  are the habitat of very many species of wildlife, plants and animal life also aquatic organisms especially fishes which the fish population use wetland for reproduction, nutrition and also a living environment. 

Furthermore, the regional wetland, are protective habitat for many rate species of waterfowl and species threaten to extinction. Most of the wetlands in the region being used as fresh water resources for man need application, also the wetland function as food prevention and control. The vegetation coverage on the marginal area of wetlands prevent the wetlands bank erosion or slowing the process.  The luxuriant growth of aquatic macrophyte in wetlands augmentation of phosphorus and nitrogen load occur.  The wetlands exert their micro-climatic character to their near by environments.  Harvesting aquatic animals and seasonal hunting of water-birds produce  economic benefit and represent the tangible economical values of wetlands system for the people. Wetlands also promote ecotourism  in the region. 

Nowdays, the world wide debate on biodiversity topics in wetlands system become the most important scientific agenda for conservation and environmental sustainability,  rich genetic resources in wetlands ecosystem produce high enough materials for research in genetic investigation for preservation of biodiversity and wetland ecosystem sustaiability. 

Lagoons of the Gilan Province

Anzali Lagoon:

The Anzali Lagoon is one of the coastal lagoons located in the Gilan province in the north of Iran. This lagoon is located at 37 28` on the north latitude and 49 25` on the east longitude to the south of the Caspian Sea. It is limited in the north by the Caspian Sea, in the east by the Pirbazar region, in the west by the Kapoorchal and Abkenar regions and in the south by Soumesara and some parts of the city of Rasht.

The drainage basin of this lagoon has a surface area of 374000 hectares. Forests and pasture lands cover 53.9 % of this area, 23.2 % is covered by agricultural lands and     8.7 % by the lagoon, water basins and ponds. 3.7 % of the land belongs to man made regions. The drainage basin of the Anzali Lagoon is a temperate region close to the cold regions of the north. The average rainfall in this drainage basin is about 1500 – 2000 mm with 1753 mm in the lagoon region. Atmospheric precipitation’s are collected by 25 rivers, large and small, from the drainage basin that is in the form of a shallow bowl in the northern slopes of the Alborz Mountains extending from the Shafarud River valley up to the Sefidrud River valley and are drained into the lagoon. The water from this lagoon enters the Caspian Sea through five rivers; Sowsar Roga, Pirbazar Roga and Shanbebazar Roga.

· The drainage basin of the Anzali Lagoon is divided into the following regions:

· Coastal region

· Plains of the drainage basin

· Slopes of the drainage basin that are limited in the west by the Shafarud River, in the east by the Sefidrud River and in the south by the Alborz Mountains.

The Anzali Lagoon consists of the following four regions:

1. Western Region: This is the deepest part of the lagoon that has the largest expanse of water. As a result of the rise in the Caspian Sea level in the recent years the growth of floating and emergent vegetation in the lagoon has decreased, a large number of stretches of reed have been destroyed and very few species of aquatic plans have remained.


2. Siyahkeshim Region: This is the south most region of the Anzali Lagoon. A narrow channel that lies in the northeast of the Siyahkeshim region connects this region to the Anzali Lagoon. This region is the living habitat of migratory birds and has thus been declared a protected area.

3. Eastern Region: This is the shallowest part of the lagoon that has a heavy growth of aquatic vegetation.

4. Central Region: The invasion of floating and rooted plants particularly reeds has caused a wide expanse of this region to dry up. This part of the lagoon is connected to the drainage basin by a network of rivers that carry organic and inorganic loads from the drainage basin into it.

Amir Kelayeh Lagoon:

The Amir Kelayeh Lagoon with a surface area of 1230 hectares is located very close to the sea adjacent to the coastal line of the cities of Kiyahshahr – Langarood. His lagoon lies between 37 30` 19`` and 37 30` 22`` longitude and between 50 30` 10`` to 50 30` 12`` on the latitude. It is situated 19, 24 and 36 km away from the cities of Langarood, Kiyahshahr and Lahijan, respectively. This lagoon is triangular shaped its apex inclined to the south. The main part of this lagoon is U shaped towards the north. It is 650 – 1000 m away from the sea at its extreme north.

The widest part of this lagoon is 1800 m and its narrowest part is 750 m wide. This lagoon is made up of two parts. The major part of it has at present turned into a wide stretch of reeds and apart from a few instances no significant water is seen in it. It is actually the eastern part of the lagoon that consists of an open and wide ecosystem. There is also a wide stretch of reeds in the southwest part of this region. The maximum water depth is 210 cm found in parts of the south region. The average depth of this part of the lagoon is 160cm.

Astara`s Esteel Wetland


This wetland lies 2.5 kilometers from the city of Astara . Every year so many migratory swans take shelter in this wetland due to its adequately  safe environment , shallow water and the existence of rich nutrients . 

Astara`s Esteel wetland reaches from north to Gholam Mahaleh village and Abbas Abad village agricultural land , from south to Astara - Talesh road , and from west to Astara`s mountain  foothills . It’s area is about  138 hectares and its volume is estimated as one million cubic meters and it is provided mainly by atmospheric fall . It has a maximum temperature of 26.2 `c in the summer and the minimum temperature of 4.4 `c in the winter time with the annual average of 15.2`c . 

Kiashahr Wetland


This 550 hectares wetland is located in the far north side of Kiashahr division . Most of the time this wetland does not have any connection with Sefidrood river however , at the time of rivers outflow , few streams from flood water goes into the wetland . 

In the west Kiashahr wetland has more depth with a dominant vegetative covering plants and reeds . In the eastern side with the lower depth more variety of aquatic plants is observed . This wetland has one of the most shallow water in the province with the maximum level of two meters . The water comes from rich source of agricultural waste irrigation beside two rivers , a permanent and seasonal one . 

Temperature fluctuation of water between days and nights are constant with annual average of 5-12 `c in different months. 

Boojagh Wetland ( Hunting Prohibited Area ) 


This wetland lies 6 kilometers in the south-west of Kiashahr division and close to the Sefidrood river estuary . After backwarding decline of sea level , its area is about 800 hectares now . 

from the north Boojagh wetland reaches the Caspian sea , from east to Sefidrood river , from west to Zibakenar river ( Ushmak ) and from south to agricultural lands and Kohneh Roodkhan stream . 

This wetland is listed as an international Kiashahr wetland by Department of Environment due to its important on accepting large number of migratory birds in it . 

The water level in this wetland is almost as same level the Caspian sea , and the maximum depth of it is between 1-1.5 meters . The source of 

boojagh`s water is atmospheric  fall , groundwater  spring , and agricultural water outlet along with Sefidrood river’s outflow . Because of the closeness to the sea the water of this wetland is brackish . 

Mazandaran`s Wetlands 


Although in the province of Gilan and Golestan , variety of wetlands are observed more,  but the province of Mazandaran has an important international wetland namely Miankaleh . The importance of this wetland is due to its vast range of biodiversity long renewable  aquatic and relating level matters in it . 

This wetland is also known as Gorgan Bay , and is located at the far south-east point of the Caspian sea . 

Miankaleh has an isosceles triangular shape with 13 kilometers in the eastern part as base length and two 60 kilometers lateral lengths at the north and south side . Its total area is 39000 hectares and due to the connection with sea water from strait of Ashouradeh  , it tend to have a brackish water . The bottom of Miankaleh in the northern part  is covered with sands and gravel’s , and in the other parts it resembles mostly as a swamp. 

Lagoons of Golestan Province

International lagoons- Alagol, Ajigol and Almagol

The Alagol Lake with a surface area of 2500 hectares is located on the north-west hills of Gharaghor, south of the Onji Thape village and east of the Agh Ghala highway to Incheboroon in the north between the Mahoorha hills. It is situated at 37 20` on the north latitude and 54 35` on the east longitude. The deepest part of this lake is 6 m below the open sea level. 

The Ajigol Lake with a surface area of 320 hectares is located northeast of the Alagol lake. It lies at 37 24` on the north latitude and 54 40` on the east longitude. The deepest part of this lake is 4 m below the open sea level.

The Almagol Lake with a surface area of 207 hectares is located north of the Ajigol Lake. It lies at 37 25` on the north latitude and 54 38` on the east longitude. This lake is about 4 m below the open sea level.

The Mediterranean region is hot with hot and dry summers and mild winters. The average annual rainfall in this region is 250 – 300 mm and the humidity varies between 26 to 100 %. The average evaporation in this region is about 1800 – 1900 mm and the winds blow from the west to the east.

The maximum temperature in summer is 46 degree centigrade and during the cold winters the temperatures of about –12 degree centigrade have been reported. However on an average the temperature varies from –5 to 42 degree centigrade.

The Atrek River supplies water to the lagoons mentioned. The volume of water flowing into the lagoon depends to a great extent on the amount of water in the river. Apart from the Atrek River rainfall is also a source of water to these lagoons.

On the basis of the information available the salinity of the Almagol Lake is lower than that of the other two lakes. Electrical conductivity is highest in the Alagol Lake and lowest in the Almagol Lake.

Gomeeshan Lagoon

 About 35 Km away on the northwest of Gorgan lies a large water basin with an extensive growth of reeds called the Gomeeshan Lagoon. This lagoon is located in the vicinity of the Gomeeshan district in Bandar Torkeman and is thus named after it. It appears that its name has been derived from the country name ‘Gomeesh Dafe’ that means ‘silver hill’.

The Gomeesah Lagoon is limited by the Gorganrud River on the south. This lagoon is also closely associated with the Caspian Sea. In fact a small narrow strip of coastal sandy lands separates the Gomeeshan Lagoon from the Caspian Sea. The dense growth of reeds has intensified and expanded this margin to a certain extent. There are several channels that lead to the lagoon from the sea for the exchange of water. During the past 15 years the surface area and the depth of this lagoon significantly increased due to the rise in the Caspian Sea level. Thus this lagoon has turned into a totally variable ecosystem. The eastern part of this lagoon is continuously changing and expanding. The Gomeeshan Lagoon extends further than the Iran – Turkmanistan border and continues into Turkmanistan. The northern tributary of the Atrek River determines the northern margin of this lagoon that lies in the soils of the neighboring country in the north.

As mentioned earlier the rise in the level and depth of the Caspian Sea has resulted in remarkable changes in the size and dimensions of the Gomeeshan Lagoon. The map of the Gomeeshan Lagoon has been plotted on the basis of our investigations and with reference to the latest changes.

The total area of the lagoon is about 20,000 hectares of which 14000 hectares lies beyond the drainage channel between the sea and the highway. The Environment Conservation and Restoration Organization prohibited hunting in this area and the bill to promote it to a protected area has also been passed. The security force of this organization has also set up a base at the beginning of this region. 

The depth of various regions of the lagoon has undergone remarkable variations similar to its level. In certain parts of the western region particularly the northwest depths greater than 2.5 m exist however a large part of this lagoon has an average depth of 1 m (during winter, 1995).

This lagoon lies between 54 34` 54`` and 53 54` 58`` on the longitudinal plain and between 37 90` 9`` and 37 20` 20`` on the latitudinal plain.

Significance of the Gomeeshan lagoon

This lagoon is the shelter for migratory birds during autumn and winter. It serves as a distinguished place for spawning, nursing and wintering grounds for several major fish species of the Caspian Sea. Moreover since most of the regions adjacent to the lagoon have no value for cultivation the local people of that region not only use the region surrounding the lagoon for animal husbandry and pasture but also engage in fishing and hunting of birds. From this point of view the lagoon plays a significant role in providing a part of the nutritional requirements of the residents of that region.

The Gomeeshan Lagoon is totally influences by the fluctuations of the Caspian Sea level. It is so much under the influence of the rising and falling of the water level that we can easily state that we have been the witness to the advancing of the Caspian Sea and the level and area of the lagoon has increased 6 – 7 times.

This lagoon is also influenced by the dry and semi-arid climatical conditions of the Turkeman desert that has an annual evaporation rate of 4-5 times of its annual rainfall. The annual evaporation rates are about 1300 – 1700 mm. The temperature in the regions sometimes drops to 0 degree centigrade. The maximum annual temperature reaches 40 degree centigrade. The eastern part of the lagoon is totally semi-arid and dry. 

The physical and chemical characteristics of the Gomeeshan lagoon water

On the basis of investigations carried out during the past 5 years by the Environment Conservation and Restoration Organization and the Mazandaran Fisheries Research Center, the major physical and chemical characteristics of the Gomeeshan River water are in  the table 44. 

Bibi Shirvan Lagoon

The Bibi Shirvan Lagoon is located at 54 8` 57`` on the east longitude and 37 10` 36`` on the north latitude. This lagoon is 36 Km away from Ghombad Kavous and about 15 Km away from the Vashamgir Dam, Gorgan.

This region is semi dry and has cold winters and hot and dry summers. The average rainfall varies from 250 - 350 mm. The surface area of the lagoon during the high water level seasons is about 600 hectares. During summer however owing to evaporation and the extensive use of water for irrigation the water level in the lagoon drops. This lagoon is fed with surface waters and branches of the Jamiyan River.

In the past this lagoon was the main habitat of several migratory waterfowls, different kinds of ducks, sea gulls, swallows and others. The residents of this region obtain hunting permits in order to hunt these birds during winter. However at present human intervention and the overexploitation of water and lack of regional regulations on this water body the number of aquatic migratory birds during winter has decreased severely. During the annual census of birds only very few birds are observed and during some years no birds are observed.

Investigations carried out in the Bibi Shirvan Lagoon have proved that the income obtained from the harvesting of reeds and weaving of mats is more profitable as compared to aquaculture in this region.

However well based information is required in order to preserve and support this resource. Like all other lagoons of the province this lagoon also is a governmental concern and the Environment Conservation and Restoration Organization is the administrator.

4. Inche Lagoon

 The Inche Lagoon is located north of Agh Ghala with a surface area of about 100 hectares. This lagoon is fed by the Gorganrud River. This lagoon is restricted by natural topography on three sides and the water enters the lagoon on the forth side. 

A volcano can be seen beside the lagoon that continuously gives out eruptions since the past. Every year during summer and winter like all other lagoons in the province large groups of aquatic and waterside birds such as ducks (green headed, orange headed, white headed) swans, flamingo and so also herons, rails, sea gulls and others are seen migrating to this region from the north hemisphere. Being a permanent water body and owing to the presence of surrounding hilltops and also being located close to Gorgan and Agh Ghala adjacent to the highway between Iran and Turkemanistan this region has a lot of attraction for lovers of nature. 

The Environment Conservation and Restoration Organization can attract tourists to this region by providing opportunities on the basis of studies and planning. In this way in addition to research and educational interests the Inche Lagoon can be an important center for eco tourism activities.

Black crows, ordinary bee-eaters, quails, woodpeckers, larks and others are among the terrestrial birds that can be seen beside the lagoon. The presence of predatory birds in the region surrounding the lagoon that feed on rodents plays an important role in controlling the population of rodents and thus cutting down on economical damages that result from the spread of infectious diseases.

Sensitive Ecotopes


The mentioned valuable areas and wetlands could be named as sensitive ecotops .  Of course some of these regions have more sensitivity than others . From the above mentioned water bodies , Anzali wetland , Sefidrood river and its estuary to the sea , Gorgan Bay , and some of the wildlife stocks and prohibited haunting and warding areas and national parks could be named as sensitive ecotopes . These areas are known as sensitive ecotopes due to their special conditions and their outmost vulnerability and the existence of the specific and sensitive areas should also be taken care of carefully due to the rapid population growth rate and the increased related difficulties in the future .

Therefore from research point of view , all of the littoral regions of the Caspian sea are sensitive and important . These areas should be guarded  under  specific management for the conservation of their biodiversity and their wise exploitation of their resources to maintain their sustainable development.
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