Attachment 2

Data sheets to provide additional background materials in the appendix on Individual Sensetive Areas and Economical Installations

    Anzali Wetland  (37 25 N, 49 28 E) 6000 ha.

      Anzali Complex is the most important wetland in the southern Caspian region. This wetland is of great importance due to its diversified habitats. Selkeh and Siahkeshim totaling 4860 ha are protected and 15000 ha of the area is designated as an International Wetland according to Ramsar Convention. These wetland also provide spawning ground for the most favorite fish of the Caspian Sea including kutum (Rutilus frisi kutum). 

          Anzali  Complex  is infact  a coastal lagoon in the southwestern parts of the Caspian Sea and is situated in the south of Anzali town. Average length of this complex is about 30 km and its average width is about 3 km, sometimes exceeding 12 km. Area of this complex is subject to seasonal variations of water. About 60 years ago, it covered an area of 259 km2. Now, it is only 100 km2. The depth of Anzali is also subject to changes. The average depth is about 3 meters. This lagoon has a passage to the sea with the width of 426 meters. 

     Total precipitation is about 1500 to 2000 mm per year and 11 tributary rivers flow into Anzali Complex. The complex is also connected to the sea by means of five river streams. Anzali marshes could be divided into three sections: the central section (in the east including Sheyjan), the western section (west wetland) and  the southern section (Siahkeshim). 

      All these three water bodies form one unit wetland and although apparently they bear some similarities, they have distinguished specific differences. One of the most specific characteristics of Anzali complex is the presence of numerous islands in the complex  namely Shalom-goddess, Mian-poshte, Nover, Galugah, Tardarya and Torab-godeh.

     The  total  amount of sediments  carried to the wetland is  estimated to be 390 tons per year. The waterbed of the complex is covered by sandy sediments and occasional shingles, which are mixed with rich mineral and organic matter. A total of 4898 tons of nitrogen and 378 tons of phosphorus is estimated to be transported  to the complex each year, out of which only 40 % remains in the wetland and the rest are carried to the sea. 

    These minerals are used up by multi-cellular plants of the marshes. 

     In the Anzali wetland occurrence of marsh bloom represents eutriphication. 

         Average temperature of the Anzali wetland is about  16(C, which ranges from 4.5(C in February to 27.5(C in August. The concentration of dissolved oxygen in the water depends on the depth of water , flow of water and the  amount and type of vegetation cover. 

    The dissolved oxygen ranges from 1  to 13 mg/l., COD ranges from 13.8 to 176.4  units, pH is also variable and ranges from 7.82 to 9.16. The alkalinity is reduced as distance from the shore toward the open sea increases . The amount of hardness of water (Ca++ and Mg++) is estimated to be 390.24 and  increases approaching the sea water.

   The salinity of Anzali wetland has been recorded in different seasons and the 

following figures have been obtained.
A- Siahkeshim, salinity = 0.23 ppt

B- Sheyjan, salinity = 0.43 ppt

C- Western wetland, salinity = 0.7 -25 ppt 
D- Channels salinity = 1.57  - 2.1ppt

     About five different phytoplankton phyla have been identified in Anzali wetland, of which Cyanophytes are dominant. During autumn and winter, highest population density of phytoplanktons has been observed. In addition, the average amount of chlorophyll, considered as an index of primary production, is equivalent to 8.98 (g/l. 

     Its concentration changes with seasonal and locational variations. A total of ten different zooplanktons have also been identified in Anzali complex among which arthropoda, rotatoria and protozoa are the most dominant zooplanktons. 

     The tubificidae and chironomidae are the most abundant families of benthose contributing to (97%) of the population density of the benthos. There are also some other organisms  including  bivalves,  crustaceans, insects and worms. 

      Anzali wetland and its tributaries are habitat of 12 families, 34 genus and 41 species of fishes, some of which are migratory. Three species of amphibians and some reptiles including snakes and lizards have also been identified in the region and a total of 150 species of birds have been listed as inhabitants of  the Anzali wetland as well.

     A few species of mammals have also been seen in the coastlines including Otter (Lutra lutra)Marten (Martes sp.) and Shrew.

Vegetation cover of the wetland could be divided into four major groups:
1)   The swamp plants forming the marginal vegetation of the Anzali wetland, e.g.

      almus glutionsa; Gledischia caspian; Pterocarya fraxinifolia.

2)  The emerging plants which are rooted in the bottom sediments with their lower 

     part  submerged in water but their leaves and flowers  emerged out of  water. 

     these plants have an important role in sheltering local water birds, e.g.

     phragmites sp., Carex sp., Juncus sp.; Thypha sp.

3)   The submerging plants,  which are fully under the water and only the flowering

      parts may be seen on the surface water. These plants are important  food source

      for  fishes, e.g. Batrachium sp., Najas sp.

4)   The floating plants, which are rooted in the bottom sediments and have their 

      leaves floated on the surface water. These plants are important not only because 

      they reduce the light penetration in the water column but also help in bottom 

      sedimentation e.g.  Lemma sp., Salvinia sp.

  Gorgan Bay  ( 36 43 N, 54 30 E)  40,000 ha

   This bay is situated.  in the south eastern part of the. Covering an area of 40000 ha 

    Caspian Sea and forms a cape running in to the sea for a distance of 60 km
     The width of the bay varies from 4 km in the west to 12 km in the east and covers an area of 40,000 ha. The depth of the bay varies in different parts, from 0.3 to 3.4 meters. This bay contains 550,000,000 m3 of water and is connected to the sea by a passage of about 600 meters wide with 2.5 meters of depth. This bay is surrounded by land in three sides. 

The Miankaleh Peninsula  (36 50 N, 53 45 E) 100,000 ha.
      Is situated at the northern part of the Gorgan bay. Water of this bay is more saline than the Caspian Sea and the pH is alkaline. The shelter that the bay has provided for the wildlife has rendered this bay prominent natural habitat for a large number of waterfowl. This area is therefore designated a Wildlife Refuge Center and is well protected. This bay also is an International Center for the Conservation of Waterfowl, and in 1976, it was designated as a Natural Biosphere Reserve, and it happens to be the only reserve in the northern coast of Iran.

Bandar-e-Torkaman ( 37 15 N,54 05 E)  

      Is  the  only  active  harbour  of  this  bay.  Bandar-e-Gaz  in  the south of the bay, and Ashura Deh, in Miankaleh are two important towns in the region. There are, however, some other small villages in the region whose main activities include fishing and animal husbandry.

     A number  of  fresh  water  rivers, ( permanent or seasonal ) flow  into the Gorgan Bay. The volume of water carried into the bay is estimated at about 76.5 million m3 per year. The sum of 229.5 million m3 should be added to the above figure as direct precipitation. Hence total volume of water carried to the Gorgan Bay exceeds 360 million m3. 

     Average annual evaporation from the bay is estimated at 420 million m3 which makes the total balance of the bay negative in the first half of year and positive in the second half. Each year about 249 million m3  of water enters the bay from the sea and 135 million m3 of water leave the bay towards the sea . Therefore, the total volume and level of the water in the bay is almost constant.

     The average surface water  temperature in Gorgan Bay is 19.1(C and the amount of oxygen in the water varies from 11.1 to 2.4 mg/l., pH of the water is 8 to 8.5, and TDS has direct relation with conductivity of water. The  maximum TDS in March equals to 15052 mg/l and  its minimum is 11.23 mg/l in February. The average TDS is around 213.4 units.

      Water of the Gorgan Bay is hard and the hardness increases during the warm seasons. Concentration of Nitrates (NO3) vary between 0 to 2.6 mg/l and Phosphate, PO4, varies between 1.1 to  2.65 mg/l. Major groups of phytoplankton identified in the waters of the bay include: Cyanobacteria and golden & brown algae. Diversity of  plankton is far greater than zooplankton. June is the most fertile month for the phytoplankton of the bay. Zooplanktons of Gorgan Bay belong to nine groups and species of fresh water. The  zooplankton population density is highest in July.

      The vegetation in this bay could be divided into two groups of marginal species, dominated by fragmites and the floating species. About 17 species of invertebrates, 4 species of crustacean, and a number of worms have been identified in the bay. A total of 15 different species of fish have also been identified including Mullet carp, Kutum(Rutilus frisi kutum), Pike-perch and etc.    Kutum (Rutilus frisi kutum) is the rarest fish and Mullet (Liza auratus and Liza saliens) the most prevalent ones. Gorgan Bay is also important as a  spawning ground for certain types of fish. In Gorgan Bay and the adjacent areas, there are 260 species of birds out of which 90% are migratory species. Caspian seal also resides in the bay.

     Otter and some species of Shrew and Jackals are also common in the shores of the Bay.

The Coastal Protected Areas and Biosphere Reserves

      The coastal provinces of I.R.Iran comprises of 59263 km2 of land and only 4% of which is under 15 environmental  protection management projects including: One National Park, three National-Natural Monument, eight Wildlife Refuge, and two Protected Areas. Protected regions include three Wildlife Refuges, one Protected Area, and one National Natural Monument with an area of 749 km2 located on the  caspian coastline, The protected coastal areas are basically refuges about 283 species of birds, which constitutes 62% of the total bird species of the country, have been identified in these coastal areas. Approximately 90% of the water bird species are seasonal migrants and only10% of them are permanent resident of the protected areas.

       Moreover, these protected coastal areas are the only habitat, for the temperate forest plains existing in the entire Caspian region. These forest plains are the habitats for several rare and endangered coastal plants e.g. Lavandevil Wildlife Refuge and the Khoshkedaran National-Natural Monument. 

     The above mentioned protected coastal areas are under the direct influence of hydrological patterns, environmental stresses and pollution of the Caspian Sea. 

      In the last decade, sea level fluctuation has caused drastic In the last decade, sea level fluctuation has caused drastic damages to the coastal areas. Illegal hunting; bush and tree cutting; over grazing, sand and gravel mining and land reclamation are some of the other  most important problems of the areas.

      Different management systems are required for different protected coastal areas, based on the physical and biological features of the area. It may be possible to utilize protected coastal areas for a specific goal  within the limits determined by the proper managing plans and within the tolerance  level for that  area. In the Iranian Caspian coast an important Biosphere Reserve exists for which no environmental protection measures or management is developed .

       Management of the protected coastal areas is based on types of the  protection (National Park, Wildlife Refuge, etc.) and bio-physical characteristics of the area. Each protected coastal area is governed by  different regulations. However, the basic, of the management for all the protected areas is  the same and is based on the proper zonation and an environmental assessment to achieve an adequate use of the area. For example, part  of a  protected coastal area or wild life refuge could be utilized  for grazing, provided it is done within the area(s pastoral  capacity and condition and  through a proper management.
   Moreover, recreational use of these areas is not prohibited provided  it has harmony with the condition and environment of the area . 
       Preservation of parks, reserves and other protected areas are a must if the natural heritage of mankind is to be protected.  The habitats and  bio-resources of the Caspian sea has to be protected through a proper management implemented by all the caspian states in their respective coastal areas.       

Astra (Londevil) Wild Life Refuges ( 38 20N, 48 52 E) 949 ha.

Khoshkearan Nature Manuments    (36 44 N, 51 04 E)227  ha.

Dashte-Naz Wild Life Refuges          (36 42 N, 53 12 E)  55  ha.

       Fortunately at present there are no activities of oil and gas in the vicinity of above-mentioned areas but the pollution by oil spill from the tankers and other vessels transiting in the area is a threat to watch at  all times.

Effects on Biodiversity

           The Caspian Sea is the habitat for a large variety of flora and fauna. The biological diversity of the Caspian Sea and its coastal zone, makes the region one of the most valuable ecosystem  of the world. The rate of biological endemism in the Caspian Sea is extremely high and it has a large representatives from almost all the major phyla on earth. The Caspian Sea with its diversified habitats, ranges from vast river systems to extensive wetland systems, supports diverse flora and fauna with high natural productivity.

         Species on land  includes salt-tolerant plants, extensive coastal birds and few species of land mammals. Species at sea includes freshwater fishes, migratory anadromous fishes, and those fishes that live only in the sea (inventory list in Annex 1) 

          The most important fauna of the Caspian Sea is the Sturgeon fish, family Acipenseridae, represented by five species and two subspecies which constitute 85% of the standing stock of the world(s sturgeon population (Anx.1). Sturgeons are highly adapted to the wide range of salinities in the Caspian Sea.

      The coastal flora is represented by 357 species of higher plants belonging to 185 genera and 35 families. The most common families are: Asteraceae (18%), Chenopodiaceae (13%), Fabaceae (11%), and also herbaceous species (86%), shrubs )6%) and trees (0.5%). 
      Throughout the entire Caspian Sea, 449 species of phytoplanktons have been identified, the most dominant of which are Cyanophyta (102), Bacillariophyta (163) and Chlorophyta (139). Of these, 414 species exist in North, 225 in Middle and 71 in the South Caspian.

      While the Middle and South Caspian’s phytoplanktons are mixed fresh, brackish, and marine forms, mostly freshwater forms represent the North Caspian phytoplanktons. The major forms of the phytoplanktons are: diatoms (Bacillariophyta, 112 spp.), the green algae (Chlorophyta, 138); blue green algae (Cyanophyta, 30), and Euglenophyta and Chrysophyta are also poorly represented.

      The Caspian Sea has a poor zooplankton diversity but it has the representatives of Arctic, Mediterranean and the endemic species, with about 100 species. In the Caspian Sea the major zooplankton groups belong to: Rotatoria, Cladocera, Copepoda, Mysidacea, and miscellaneous planktons.

       The phytobenthos in the Caspian Sea are about 64 species which include 22 species of red algae, 13 species of brown algae, and 29 species of green algae, abundant at water depth up to 15-25m. There are 379 species of zoobenthos in the Caspian Sea with the main groups including Gastropods, Bivalves, Mollusks, Oligochaetes, and   Chironomids. Sea level changes have altered the benthic composition of the zoobenthos due course of time.

       The Caspian Sea fishes are less  varied compared to the open ocean regions. The Caspian fishes are about 112 species belonging to 17 families, mostly carps (33%), gobies (28%) and shads (14%). The decline in the fish populations are attributed to human activities such as fisheries,  and habitat alteration and pollution.

      More than 40 species or groups of fishes are used commercially in the Caspian Sea. The most important of which are sturgeon and  kutum fisheries. Five species and  two subspecies of sturgeon fish exist in the Caspian, belonging to the genera Huso and Acipenser.
