Introduction 



  The Caspian littoral countries are under the severe problems of sea levels fluctuation, overfishing, threats of invasion by alien species; and riverine, domestic, industrial and radioactive pollution. Most of the Caspian coastal states are developing countries and only through regional cooperation and collaboration these problems could be faced. Whether a legal status of a Sea is conferred to the Caspian or that of a lake, the Caspian states are moving towards developing a common policy for the rational exploitation and conservation of the biological resources, and also for the monitoring and abatement of the various types of water pollution. Besides a close regional cooperation, an international assistance is needed for the formation of general policy, environmental legislation, strengthening existing institutional and technical support in the fields of  Integrated Coastal Zone Management (ICZM), sturgeon fishery, protection of biodiversity and monitoring and management of various types of pollution.

  The time has reached  to  realize and opt the concept of Joint Development in the  region. There can not be a national development achieved at its highest benefit if the developmental activities has no harmony with the regional environmental condition. A Comprehensive Regional Developmental Plan (RDP) with sympathetic considerations towards the national and regional needs has to be formed, believing that the Caspian Sea is an immense natural heritage and its protection and sustainable development is the common responsibility of all the Caspian littoral states.

   Many of the international conventions in general and the United Nations Conference on Environment and Development (UNCED), 1992, in particular have many provisions on marine protection (specially the chapter 17 of Agenda 21) 

  Although the measures provided  by them are non-binding but at the same time if the Caspian states adhere to the protective environmental laws provided by the Agenda 21, they could tremendously be benefited. Comparing the costs involved in protecting and managing the environment by a nation to that of the nations of the region, a close regional cooperation is a must.

  Cooperation in marine affairs within national, regional and international frameworks can effectively provide accelerated develepment and would definitely take care of sustainability, optimum use, and equal opportunities for all the Caspian coastal states.  

   Assessment of marine  resources (living and non -living  could best be done through regional cooperation since this will lead to: better dissemination of data and information, attaining proper technologies for the exploring of these resources.Better environmental management can more over lead to lowering of costs involved.

   A responsible fishery strategy can be achieved through regional cooperation, strengthening the skills of data analysis and interpretations “common survey ,and assessment methodologies, sharing data and information “

  Training net work through regional cooperation is cost effective and sustainable, the regional training net work would facilitate interaction, information exchange, build awareness, promote technology.

  As a step towards this regional cooperation and collaboration, the Department of the Environment (DOE) of the I.R.Iran has made an attempt to provide this national report on the Caspian Environment Programme.
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1-1-1- General Characteristics of the Caspian Sea

1-1-1-1- The Surroundings

  The Caspian Sea, the largest lake of the world, is located in an inland depression (between 47(07( and 36(33(N, and 45(43( and 54(50(E). Although the Caspian Sea is thousands of kilometer away from the world(s open waters  and by the geographical definitions it could be called a Lake , but it possesses many marine characteristics: a large water surface area and volume , a specific hydro chemical regime; heavy gales; etc. The Caspian sea accounts for more than 40% of the over all volume of the global lacustrine waters. The area of the Caspian Sea is 386,400 km2 .This area may fluctuate by 10-20%, as the sea level rises or falls. The coastline of the Caspian sea is about 7250 km extending approximately 1,200 km from north to south , and is 200-450km wide. The drainage basin of the Caspian sea is estimated to be of 3.1 million km2. The Caspian basin areas exhibit an uneven pattern of water distribution and could be differentiated into three areas: the Northern Caspian (80,000 km2), the Middle Caspian (138,000 km2) and the Southern Caspian (168,400 km2). The Northern Caspian is relatively shallow (average depth is 5-6 m and maximum depth is 15-20m) and possesses many islands , banks and troughs . There are as many as 50 islands with a total area of about 350 km2. The Middle Caspian having the maximum depth of 788 m is located in the Derbent Depression or Basin. It holds about 34% of the entire Caspian water volume . The average depth of the Middle Caspian is 190 m. The Southern  Caspian holds more than 65% of the entire Caspian water and its maximum depth is of 1025 m. The average depth of the shelf of the Caspian Sea is about 180 m. The natural boundary between the Northern and the Middle Caspian is the Mangyshlak Bank and between the Middle and Southern Caspian is Apsheron Bank ,both of which are tectonic elevations.

  Caspian Sea has a number of bays and gulfs . In the Southern Caspian, the Bay of Gorgan and the Anzali Wetland are the most important ones. The east coast of Southern Caspian has the Krasnovodsk and Turkman Gulfs, and the west coast of the Southern Caspian has the Kirov Gulf and the Bay of Baku.

  The 7250 km Coastline of the Caspian sea is shared by five countries: the I.R.Iran, with approximately 1000 km (15% of the total coastline ), and the Azerbaijan; Kazakhstan; Russia and Turkmenistan, with approximately 6000km (85% of the total coastline). 

  The freshwater inflow to the Caspian Sea  are  from the Northern and southern Caspian. There is no freshwater inflow from the east. The Volga, Ural and Terek rivers contributes 88% of the freshwater flows in to the Caspian Sea. Azerbaijan and I.R.Iran respectively contribute 7% and 5% of the freshwater flows into the Caspian Sea.      



1-1-1-2-Basin Environmental Characteristics  



  The physico-chemical characteristic of the Northern, Middle and Southern Caspian Sea are very different. The chemical  characteristic of the Southern Caspian Sea is as follows :

   The water temperature of this region along the Iranian coast is highest compared to that of Northern and Middle Caspian Sea . The temperature range in southern Caspian Sea is between  3.5( to  28(C .

  There is an  increase in water temperature by approximately 4( C, from  west (Astara port) to east (Torkaman port). In  spring, there is a temperature difference between the coastal region and the open sea (0.5( C). The warming of the sea surface creates a thermoclines between 30-40 m of depth, in the Southern Caspian Sea. During the summer, the surface temperature is 25-26 (C in the southern part. In autumn, with decrease in water temperature, the thermocline becomes less defined, and by  winter it disappears. During the winter, the open sea surface temperature decrease  to 16(-17(C in the southern Caspian Sea, while the bottom water  temperature through out the year is constant, 4.5 (C (Fig. 1,2) .    

   In the Southern Caspian Sea salinity level ranges between 12.5-13.5 %  . The salinity however, decreases to its lowest level  in the estuarine rivers (i.e. mixing of fresh and brackish waters). The salinity level like temperature increases from west  to east. The phenomenon of halocline has been observed  with decrease in depth, where salinity tends to increase. The Caspian Sea is identified to be brackish water lake ( Fig. 3).       

  The average dissolved oxygen (DO) of water in the Caspian (southern basin) is estimated  to be 8.7  mg/lit. The dissolved oxygen level decreases, from the west (Astara port) to the east. This is due to an increase in temperature and salinity of water, as we move in this direction and therefore the level of oxygen tends to decline . There is also a decrease in the oxygen level by depth. 

  The pH level in the Southern Caspian Sea is  higher than  oceanic waters due to the presence of high concentration of ionic HCO3- and CO32-  (its pH is 0.3 times  higher than  oceanic waters) .

   The Caspian Sea has two types of cyclonic eddy currents (anti-clock wise)in central and south-eastern  regions (Fig.4). In the coastal regions of the Southern Caspian the average, currents are directed towards the northwest, north, south-east and south. Current(s speed is 20-40 cm/sec reaching a  maximum of 50-80 cm/sec . Baroclinic, Seiches and inertial currents also play an important  role in the local circulation pattern. The average speed of the current along the western shores is  estimated to be 30 m/s, which decreases to 10 m/s along the eastern shores (Fig.5) .

    Except the temperature, salinity, dissolved oxygen and pH all exhibit unique patterns of fluctuation, as their amount  decrease from the west coast (port of Astara) towards the east coast (Torkaman port).



1-1-2- Geology

1-1-2-1-Evolution of the Caspian Sea :

  The Caspian Sea was  separated from the Black Sea with which it had formed a single Sarmatian Sea during the Pliocene (in Cenozoic, about 2-3 million years ago). The formation of the Caspian basin was completed in upper Pliocene.
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At the end of the Pliocene and in Quaternary period, the Caspian body of water was isolated from the world’s oceans by the changed regional movements. After the separation, the global climatic variations affected the regime of the Caspian Basin.



1-1-2-2- Geology and geomorphology of The Caspian Basin

  The main geomorphologic of element of the sea floor is in the south Caspian trough with an uneven floor relief and maximum depth. The western part of the middle Caspian and the entire south Caspian belong to an alpine geosynclinal area. The southern trough of the Caspian with the adjacent lowland, forms a large inter-mountain megadepression bounded by folded mountain formations to the west, south and the east. The south Caspian trough is a region of young tectonic movements and of active mud volcanism not only on dry land, and in the shallows, but also deep within the trough. A so-called granite layer, proper to typically oceanic regions, is absent from a considerable area of the trough. The South Caspian in the geological past, was a part of the Tethys Sea, and therefore the floor devoid of the granite layer maybe considered a relic of the sea that ceased to exist in the Cenozoic.



1-1-2-3- Stratigraphy of the Southern coastline 

  The Mesozoic range and tertiary foot-hills of Alborz mountain range south of the coastal plain in Mazandaran province, strike northwest, towards the seashores of Alamdeh-Nowshahr. This reduces the coastal plain in this area. This is the nearest approach of Alborz to the Caspian Sea. They are eroded along old cliff lines of the Caspian Sea and are probably displaced along a flexure line in the narrow coastal plain. In the south of Chaloos, the range is formed by coarse of the Jurassic Formation (Shemshak), Cretaceous limestone, sand tuff and volcanic units (Chaloos Formation), and by upper Cretaceous marl limestone and shale. South of Babol, the coastal range exposes upper Cretaceous-Paleocene marls, which are covered by the marine Caspian Neogene (Vindobonian-Sarmatian), and continental coarse clastic units, in thickness of 2000 to 3000 meters, increasing towards the coasts to more than 4000 meters. This Caspian Neogene foothills zone with cores of upper Cretaceous marls gradually turns east of Talar river to the eastern Mazandaran embayment, striking E-to ENE between the main northern thrust of the Paleozoic range and the south Gorgan uplift.

  The marine Neogene units change into littoral and continental coarse clastic beds, and give way to exposures of upper Cretaceous marls and Jurassic-Neocomian limestone cores.

  The south Gorgan uplift of pre-Cambrian metamorphic rocks is covered by a thin, lower Jurassic shale and sandstone and by a massive Jurassic limestone (Lar formation), which form the boundary between Neka valley and the coastal plain. At Neka, the Lar limestone cover of the south-Gorgan uplift plunges under the coastal alluvium but continues in the subsurface as a gravity high (Spur of Neka to Dasht-e-Naz).

  The upper part of Atrak valley and the hills near Iran-Turkmenistan border north of Hezarcheh contains continental coarse clastic, and red beds of the Neogene.

  The western plunge of the fold belt, has on-lapping Pliocene littoral Caspian deposits and is covered by an extensive Pleistocene loess blanket of up to 30 meters in thickness, which makes an excellent soil for mechanized, dry farming wheat production.

  Dasht-e-Gorgan, between Gorgan River and Atrak is a flat steppe with less than 30 cm of annual rainfall; covered by loess terraces and partly alkaline soils (Solonchak) which are below the sea level, west of the Gorgan-Tangeli road.

  The partly marine mud and clay deposits and fossil beach sands cover a sequence of young Neogene marine Caspian strata, which increases in thickness from the east to the west to the Caspian Sea shore to more than 4000 meters (Map 1).



1-1-3- Geomorphology and Landscape

  The southern part of the Caspian shores is a narrow coastal plain with an average width of about 50 km, created by the “regional regression” of the sea, which probably once extended as far as the foot of the Alborz mountains. A large number of rivers originate in the northern foothills of Alborz, but they are mainly short rivers (especially on the western side, i.e. Gilan Province) and cover small distances before they enter the sea. Alborz and its associate mountains range form a continuous wall along the north of Iran. This system consists of parallel ranges, increasing in elevation from the north and the south.

  The geographical territory of the region consists of terrestrial and aquatic ecosystems. The aquatic ecosystems consist of marshes, wetlands and other bodies of water. The terrestrial ecosystem comprises high mountains, foothills and the plain adjacent to the mountains and the hills. The plain has two major parts one of which forms the coastal region and the other forms the plains away from the sea. The coastal strip is a narrow piece of land  a few meters, in some places and a few kilometers in other areas. These strips are usually covered by sand dunes (Anzali coastal region) along the sea. The coast is generally flat, except a mountain around Ramsar, which is in the plain adjacent to the sea. The southern coasts of the Caspian Sea have fewer bays than the other coastlines. To the east of the coast, mountains are drawn away from the sea and vast plain of Gorgan exhibits a continuous flat plain, reaching Bandar-e-Turkaman. The eastern coast also possess sandy deserts void of vegetation cover, in which the temperature is usually higher than the other places. From Ramsar to the west, the coastline gets wider because  mountains are drawn to the south where the vast Delta of Sefid-rood River expands. This region comprises the coastal plain of the southern coast of Caspian Sea. This coastline is almost 2800 km2 and  is formed by alluvial sediments. In the west, the Talesh mountains approach the Caspian basin, the width of the shore decreases and becomes narrow again. The important coastal features along coastlines include Anzali marshes in the west, Sefid-rood Delta (cape) in the middle and Gorgan bay in the east. This bay is separated from the sea by Miankaleh peninsula. Intensive geological and tectonic investigations reveal vulnerability of all these mountainous areas to the seismic dangers. Existence of active faults in the western and southern regions also adds to the vulnerability of the region to tremor. These regions include Astara fault, Talesh fault and the fault in the southern coast of the Caspian Sea.

  The narrowest part of Caspian (southern) coastal plain  is located between Tonekabon (in the west of the Mazandaran province) and Roodsar (in the east of Gilan province). The coastal plain of the Caspian has beautiful landscape with resort and recreational areas such as Ramsar with fine sand beaches. In the Sefid-rood River Delta and Rasht area on the west, the coastal plain widens to 33 km. This area is densely populated and is covered mostly by rice paddies, tea plantations and citrus orchards  are  cultivated  on  the lower  foothills. The  Anzali   lagoon  which  is   rich  in
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wildlife resources, is located in this area. The outlet to the Caspian Sea on the sand spit has developed into the Bandar-e-Anzali harbour.



1-1-3-1- Sedimentation and Sedimentary features

  Different types of coastal, deltatic, marshlands and marine sediments exist in the region. The major sedimentary features in the Caspian coastal region are as follow:



	a) Coastal Sand Dunes 

   Sand dunes are one of the prominent features along he coastal regions of Mazandaran and Gilan, some as high as 20 meters. These dunes are made of small sandy particles and fragments of shells and are parallel to the sea-shore. Occasionally these parallel dunes are translocated by wind blows and affect the shorelines. Distribution of these dunes are more prevalent in the eastern part of the coastline.

	b) Coastal Sediments

     These sediments constitute the upper parts of the coastline (Supratidal) and are generally made of uniform sand particles (like Anzali beach), which favor the bathers and swimmers who come to the region for this purpose.

	c) Deltatic Sediments

    These sediments are formed at the river mouth, where they flow into the sea and are distinguished by their triangular shape. Since they are formed in the gentle slope, they are usually made of uniform particles. The most important delta in the Caspian Sea is the Sefid-rood Delta, which forms a vast coastal plain in the southeastern region of the Caspian Sea. Sediments of this delta are carried up to 5 km into the sea. The terrestrial part of this delta forms an asymmetrical delta on which small harbour of Kiashahr is situated. Vast areas of this delta  consist of paddy fields.

	d) Wetland Sediments

    These include sediments associated with  the Caspian Sea  wetlands having  an  average depth of 5 meters. The two major areas are the  Anzali wetland and the  Gorgan Bay. The sediments of these areas mainly consist of silt and clay grains associated with high amount of organic matter originating from the lush vegetative growth.

	e) Marine Sediments

    There is  a special pattern in the distribution of particles  types and depths of sediments in the Caspian Sea. In the Southern Caspian, which is also the deepest part of the sea, silt and clay with some carbonates cover a major part of the deep sea floor. Fine sand on the other hand, covers the shallower parts, where as sand and silty sediments cover the floor of bays and estuaries (map 2). Almost 50 % of the sea floor with depth of more than 50 meters in southern and central parts are covered by fine particles of silt and clay, while in the rest of the sea floor in the shallower parts, sand and silt are prevalent. The carbonate compounds are more or less found in all sediments of middle southern Caspian region.



1-1-3-2- Coastal topography and Erosion

  The slope of the Southern Caspian Sea varies in different parts of the shoreline. Considering the coastal land slopes from the land towards the sea starting from Astara in the west to Gomishan-tappeh in the east, the beaches can be grouped into three major types:
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         1) Beaches with high land slope, 0.5% or more.

         2) Beaches with moderate land slope, 0.1% to 0.5%.

         3) Lowland beaches with gentle slope, less than 0.1%.



  Most of the beaches with high and moderate slopes are sandy, mixed with coarse or medium gray sand and the waves can easily disperse them. Beaches type 1 and 2 are subject to erosion. Most of these types of beaches are located  in the west (Astara to the west or Bandar-e-Anzali), and in the middle parts (east  of Sefid-rood estuary to the west of Bandar-e-Gaz) of  Caspian coastline.



1-1-3-3- Mineral Resources

  There are two major types of mines present in the Caspian region, sodium sulfate and  hydrocarbon. Both reserves are being utilized commercially in some parts. The sodium sulfate mine is in Qara-Boghaz Bay which is situated in the central part of the eastern coastline. According to the latest data, the continental shelf’s hydrocarbon resources of the Caspian Sea is one of the largest in the world and it is estimated that there are more than 40 billion barrels of oil under the sea floor.

  The exploration for offshore oil in Iranian Caspian waters started in 1980 and since then, a number of 16 exploration wells have been drilled in the eastern, middle and western part of the shelf. So far, none of these wells have encountered  oil, but a few have shown  signs of gas.

  In the past, sand mining was common throughout the shoreline, but it was prohibited by law due to its environmental hazards, but at present sand mining along the rivers is developing extensively, and adversely affecting both the riverine and the marine ecosystems.



1-1- 4-  Meteorology

  South and southwestern shores of the Caspian Sea are usually considered as  very humid regions,and are known as having the Caspian  or Hyrcanian  climate (Euro-Asiatic Zone consist of several regions one of them in the south-eastern area is called Hyrcanian).

  The yearly average precipitation levels within the southern Caspian Sea region is between  400-1800 mm. with its maximum in the port of Anzali on the west, and its minimum in the port of Torkaman on the east. Generally, the amount of the precipitation decrease from west to east. 

  The average  annual evaporation level is estimated to be 800 mm throughout the coastal region and it also increases from  west to east.

  The average air temperature in  the southern Caspian Sea region is 17(C having the range of -0.8(C to 37.3(C during the year.

  The Relative Humidity (RH) spectrum within this coastal region ranges  from 24 to 100 %  with an average level of 66 % RH.

  

1-1- 5- Land use: 

  The Caspian coastal area of the Islamic Republic of Iran is  5,926,300 ha., which is shared by the two coastal provinces: Mazandaran and Gilan  provinces. It is worth  to mention that in 1997 the Mazandaran province was devided into two separate provinces namely Mazandran and Golestan province. As separate statistics are still not yet available for this new province, located to  the east of Mazandaran, therefore related data of Golestan is included as a part of Mazandaran province. 

  The coastal strip of  Mazandaran is about 5,926,300 ha (75%), while that of  Gilan is about 1,471,100 ha. (25%). Pasture constitutes 37.7% of the total land, forest 33.5%, agricultural lands 19.3% and the rest  ( 9.5%) has other land uses. The detailed coastal allocations are indicated in table 1. Accordingly, 72% of total agricultural lands, 71 % of total forests, and 91% of total pasture are located in the Mazandaran  province.



1-1-6- Rivers

1-1-6-1- Watersheds of the Southern Caspian Sea

  The Iranian watershed basin has an area of 177000 km2 which constitutes 11 % of the total area of the country and it covers 8 provinces. It constitutes 7 % of the total Caspian Sea watershed basins.

  There are a total of 864 permanent and seasonal rivers flowing into the basin . These rivers flow from the east (Astara Port) to the west (Torkaman Port). About 36 rivers are considered as major rivers of the basin. The total average flow of these main rivers exceeds 16839 ( 106 m3. Sefid-rood is the most important river of the basin. The catchment area of this river exceeds 67000 km2. These three main rivers, provide some 24%, 34%, and 6% of  the water inflow. About 64% of the water carried to the basin is therefore, provided by these three rivers. The watershed basin of the Caspian Sea (Iranian side) could be divided into six  basins. These Sub-basins in the southern parts of the Caspian Sea  in Iran contribute about 5% of the total water inflow to the Caspian Sea.

  Important characteristics of major rivers flowing into the Caspian from south are given in the Table 2. The map 3 shows the watersheds of the Southern Caspian Sea.



1-1-7- Sea level Fluctuations 

  One of the most striking phenomenon in the Caspian Sea is the sea level rise. Sea level fluctuation is primarily due to: climatological changes; regional precipitation and  water evaporation from the sea,  wind stresses/ surges; alteration in atmospheric transport pattern as well as human activities such as construction of dams on the major rivers. Between the year 1829 and 1929 the sea level was maintained at about-26m, this level was considered to be perennial, or secular average. However , the sea level dropped by nearly 2 meters in 1941 , interrupted by two short- term rises in 1946-48 and in 1956-58. The lowest registered level was - 29.02m., in the year 1977, which was the lowest level in the past 200 years.

 The recent sea level rise (2.1m, since 1978)  could be attributed to: river flow; surface precipitation and decrease in  evaporation rates. It has also been claimed that the recent  sea-level rise is tectonic in origin, and attempt has also been made to predict the sea level fluctuation in the future. However, due to uncertainties in the climatic fluctuation and also in the Caspian basin evaporation and precipitation, levels it is not  yet possible to predict the sea level fluctuation accurately. 

  Better meteorological studies of the Caspian sea region as well as more advanced watershed  and ocean modeling must be used in order to predict the sea level fluctuation with optimum accuracy.

  The average perennial value for the sea level rise is 40 cm, The seasonal fluctuation as well as the wind - induced surges have a significant impact on the Caspian sea level fluctuation. Wind- induced  surges can  increase  the sea  level  for a period of upto few

Table 1. The  land use of the Southern Caspian coastline (IR. Iran-1995)
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Table 2. Important Characteristics of the Major Rivers.
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days and causes inundation of vast areas of the coast causing heavy economical losses to the Caspian littoral states. The wind induced surges are maximum in the Northern Caspian, while in the middle and southern parts they are smaller. Wind induced surges of 1.5 to 3 m. high has been observed in the Caspian Sea within  the past few decades.

  In the North Caspian the wind-induced surges may even penetrate upto 20-30 km inland  and remain in the shore depressions  upto 15-20 days .

   The Caspian Sea level rise has been exerting considerable  damages to the Caspian states, i.e., human habitation, industry, navigation. It causes damages to the flora  and fauna habitats. It increases the soil salinity and causes the rise in the ground water. Sea level fluctuation has both positive as well as negative impact on the environment of the Caspian Sea and its coastal states.



1--7-1- Impacts of the Sea-level Rise in Iranian Coastal Areas

      

 a- Beneficial effects:

   -Shipping has been facilitated in the harbours and less dredging is required 

  -The sea level rise in the Anzali wetland has rendered  this habitat  more suitable for waterbirds and other organisms.

 b- Damaging effects:

   -The sea water has entered the rivers and wetlands and has changed the physico--

     chemical properties of the waters,

   - It has flooded the low-lying lands and created problems of drainage.

   -The intrusion of the sea water into the  coastal areas has  destroyed  numerous 

     buildings and large numbers of residential areas.

   - It has created problems in sewage and waste disposal.

   - It has increased the ground water level and destroyed agricultural lands.

   - It has changed the topography of lands and reduced the hydraulic slope of rivers

   - It has caused damages to the floral and faunal  habitats.



1-1-7-2- Impacts of Sea-level Rise in other littoral states coastal Areas

 

 a-Beneficial effects

   -It has rendered the northern coasts of the Caspian Sea more suitable for aquatic 

    organisms and water birds.

   -It has revitalized millions of hectares of wetlands. These lands are yielding 

    economical benefits.

   -It has reduced industrial pollution of the shallow waters.

   -It has increased  the  efficiency  of the  old shallow  harbors and  shipping  in  these 

    areas needs lesser dredging efforts.

   -It has facilitated spawning of the migrant fishes, who spawn in the rivers.

 b- Damaging effects:

   -Intrusion of the sea water towards the coasts, and destroying coastal margins.

   -Increase coastal erosion specially at low lying lands of (Torkaminestan and 

     Kazakistan)



  The mentioned effects of the sea-level rise in Russia and northern littoral countries reveals that the effects in these countries are more positive as the average depth of the region is 5 meters only, while in Azerbaijan and IR.Iran it had a negative effects.

  Table 3 indicates the prediction made for the sea level rise upto the year 2030. The average annual sea level rise has been assumed to be 13.5 cm for the Caspian Sea.

  Due to frequent sea level rise in the Iranian coasts, the “legal safe zone” has been defined as: 

  -In the Iranian coastal zone (based on zero altitude of the Anzali port), the legal safe zone is -22 m.

    -Under the altitude of -25.5 m, no construction could be undertaken.

  -Within  the altitude of -22 up to -25.5 m, only those construction are allowed which are short-lived.

   -Above the altitude of -22 m, construction are allowed, provided the local legislations are considered.

    -The “ legal safe zone” of Russia was -24m in 1985, it is -20m now.

The table 3, illustrates that if the sea-level rise by the year 2010 is at about -24 m, then the predicted damages to the Caspian coastal states would be tremendously heavier. 
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        Table 3. The damage caused to the littoral states by sea-level rise of the Caspian Sea.



Country�Present 

population�Population in the year 2010�Economical damages�industrial damages

(m$)�Agricultural damages (ha)�Indirect damages (m$)�Value of the damages in the year  2010 (m$)��Iran

�   100,000�  700,000�      1300��  7,000,000��       10,000��Russia

�   160,000��      1900�     400�  1,000,000��       10,000��Azerbaijan

�   150,000����  �       750�          4100��Kazakistan

�   300,000���     250� 2.2 ( 10 6�       2000���Turkmenistan

�����several millions�        110�           750���
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�                                                    ( 1-2- )

                                      Description of Habitats,

                                     Biodiversity and Threats









1-2-1- Critical Habitats and Biotopes

  The most important habitats of the southern regions of the Caspian Sea are situated in two main areas. Firstly, Anzali Complex which is situated in a coastal lagoon, and secondly Gorgan Bay which is a coastal bay. Some detailed information is given herewith.



      1-2-1-1- Anzali Wetland  

       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). Fig. 6 shows the situation of the Anzali wetland. 

      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 / 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/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�symbol 176 \f "Symbol" \s 12��C, which ranges from 4.5�symbol 176 \f "Symbol" \s 12��C in February to 27.5�symbol 176 \f "Symbol" \s 12��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 – 2.1 ppt

�  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 �symbol 109 \f "Symbol" \s 12��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:

The swamp plants forming the marginal vegetation of the Anzali wetland, e.g. Almus glutionsa; Gledischia caspian; Pterocarya fraxinifolia

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.

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.

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.



     1-2-1-2- Gorgan Bay 

       This bay is situated  in  the  south eastern  part  of  the  Caspian Sea (Fig. 6), and forms a cape running into the sea for a distance of 60 km. Covering an area of 40000 ha. 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 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  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�symbol 176 \f "Symbol" \s 12��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.





1-2-2- 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, (Table 4). The protected coastal areas (Table 5) are basically refuges. Fig. 6 shows the coastal protected areas in the south of Caspian Sea. 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 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.       



1-2-3- Important Wetlands and Their Status

  Despite the extensively rugged terrain and a climate of great extremes, Iran is one of the most important wintering areas of waterfowl from the northern Asian continent including Siberia. The most important wintering areas for waterfowl border the Caspian, notably at Anzali wetland and the bay of Gorgan, with the Miankaleh Peninsula bordering the north. According to the Ramsar Convention, there are 3 sites designated as Ramsar sites, a summary of which are as follows : 

   









�

    Table 4 : Status of protected areas on northern provinces of Iran



�Area of�Protected �Percent of �                                            P r o t e c t e d    R e g i o n  ���������    Province�Province

(Km2)�Areas

(Km2)�Protected

Areas�   National Park��National - natural

     monument��   Wildlife Refuge��  Protected Area�������Area(ha)�Number�Area (ha)�Number�Area (ha)�Number�Area (ha)�Number��      Gilan�   14711�    401�   2.7 %�     --�    --�   1.2�       2�  2539�    3�   37550�    2�� Mazandaran�   44552�   1994�   4.5 %�  91895�    1�   227�       1�  76640�    5�   30600�    1��      Total�   59263�   2395�    4 %�  91895�    1�  228.2�       3�  79179�    8�   68150�    3��



Table 5 : Coastal protected regions of Iranian side of Caspian Sea  



��No.�Region�Province

�   Position



Lat.      Long.    �Area

(ha)�

Type of Manage.�Vulnerable Animals

Community�Identified Bird 

species�Migratory birds species �Vulnerable

    Plants

Community�      

                       Threats��1�Lavandevil�Gilan�38(18( 48(51(  

38(23( 48(53(�  949�Wildlife Refuge�Grebe, Cormorant,

Faisan, Pintail�    

    163�     

    91�Black Alder, 

Caspian honey-locust

Caucasian Walnut.�Illegal hunting, Tree Cutting,

Bush Extraction, Reclamation,

Sand Mining, Over grazing, Roadways.��2�Selkeh�Gilan�37(28( 49(40

37(29( 49(45(�360�Wildlife Refuge�Dalmation Pelican�    

    154�     

    84�Brackish water marshes�Illegal hunting, Bush Extraction,

Reclamation, Overgrazing.��3�Siahkeshim�Gilan�49(17( 37(22(

49(25( 37(27(�4500�Protected Area�Cormorant, Grebe,

White-fronted goose, Pintail, whooper swan�   

    149�    

    85�Brackish water marshes�Illegal hunting, Bush extraction,

Reclamation, Over grazing.��4�Khoshkedaran�Mazandaran�36(44( 51(04(�227�National-natural monument�Herons�   

      29�   

    62�Black alder

Caucasian walnut�Tree cutting, Power lines.��5�Miankaleh�Mazandaran�36(46( 53(30(

36(49( 54(02(





�68800�Wildlife refuge�Pelican White-fronted goose,

Gray lag goose, Faisan,

Greater flamingo, 

White-headed duck� 

    260�   

    89�Brackish marshes�Illegal hunting, Tree cutting,

Reclamation, Over grazing,

Sand mining, Bush extraction.

����

























                                                     Fig.   6

                                               protected area

�1-2-3-1- Anzali wetland Complex



 Location: 

  The Anzali Wetland complex (37(23(-37(37( N - 49(35’ E), is situated on the south- west shore of the Caspian Sea north-east of Rasht and adjacent to Bandar-e-Anzali town on the northern boundary in Gilan province , northern Iran (Fig.6). The area of the Anzali wetland complex is 15,000 ha (including Anzali wetland 10,990 ha, Siahkesheem marsh lands 3,650 ha and Selkeh Ab-bandans 360 ha ). 

Degree of Protection :

  It is mainly government owned, with some private ab-bandan (reservoirs). The wetland is administered by a council under the supervision of the Department of the Environment (DOE). Anzali wetland is not officially  protected,   although Siahkesheem has been protected as a wildlife  sanctuary since August 1967, and Selkeh since 1970. However, during 1978-83 even these areas could not be effectively protected and was designated as a Ramsar Site   at the time of ratification on 23 June 1975.

Site Description :

  The designated area comprises of the Anzali wetland which is a coastal lagoon, the associated Siahkesheem marshlands and the semi -natural flood plain and marshes of the Selkeh Ab-bandans (reservoirs). Anzali wetland is a large shallow eutrophic freshwater lagoon fed by several rivers,  streams (including tributaries of the Sefid-rood  River), rainfall and run-off from the high lands of Rasht. It is separated from the Caspian Sea by an established dune system with only a narrow drainage channel flowing into the sea just east of Anzali port. Moderate seasonal fluctuations in water level (autumn/ winter) sometimes result in flooding of the Siahkesheem marshes and nearby pastures. The abundant floating and  submerged vegetation includes species of duckweed (Lemna), pondweeds (Potamogeton), (Elodea), milfoil (Myriophyllum), hornwort (Ceratophyllum) and arrowhead (Sagitaria). The lake is fringed by reed-beds of Phragmites communis and Typhas spp., with rushes Scirpus spp. and Cyperus spp., willow and alder (Salix spp., Alnus spp.) on drier ground. The adjacent Siahkesheem eutriphic freshwater marshlands are fed by numerous rivers (including the Hohambar, Chakoor, Siahdarvishan and Nargestan), irrigation channels and rainfall. It drains into the lagoon to  the north-west, and is periodically flooded when rainfall is heavy. The marshland vegetation is similar to that of the lagoon, with the lack of species of  Ceratophyllum, Alnus and Scirpus absent but presence of species of water chestnut (Trapanatans), sedges (Carex) and rushes (Juncus). The Selkeh Ab-bandans comprises of a semi- natural flood plain and eutriphic marsh with  constructed along the northern edge for water storage.

  They have a flooded herbaceous vegetation , with algal growth during summer, some reed-beds phragmites communis in the north and stands of rushes (Juncus spp.) and damp grassland in the south. The wetland is surrounded by cultivated land (rice), sand dunes, numerous small  reservoirs and patches of forest to the south. Several small settlements border the area, and the town of Bandar-e-Anzali is on the northern shore of the lagoon. Mean annual rainfall is 1,000-2,000 mm and temperature range  from 11( to 30 (C.

International and National Importance: 

  Wetlands are important feeding and resting station for breeding, migrating and wintering birds. The nesting birds in the lagoon or in the Siahkesheem marshes include great crested grebe Podiceps cristatus, black-necked grebe P. nigricollis, purple gallinule Porphryio porphyrio, herons (Ardeidae), rail (Rallidae), pygmy cormorant Phalacrocorax pygmaeus and a large colony of whiskered   tern (Chlidonias hybrida). Apart from coot (Fulica atra), few duck (Anatidae) breed in  the wetland but in winter it is a very important refuge for surface-feeding and diving ducks, swans (Cygnus spp.), herons and coot. Many herons ,ducks and grebes pass through the wetlands on their migration rout. Selkeh reservoirs are of particular importance as a feeding and resting area for birds coming more disturbed Anzali lagoon.

Changes in Ecological Character:  

  The lagoon area is highly disturbed by commercial fishing, hunting of wildfowl, livestock grazing , reed cutting along  the edges , and  considerable boat traffic (port Anzali). The fluctuations in the water level in the Caspian Sea will undoubtedly affect the wetland habitat in long term (Reed-beds of Phragmites communis are spreading into open water areas).

Management Practices:  

   Hunting of wildfowl is prohibited in the Selkeh Ab- bandans reservoire , which are used as waterstorage. Reed cutting and grazing are permitted on the Siahkesheem marshes.   

   

1-2-3-2- Bandar-e-Kiashahr Lagoon and the Mouth of Sefid-rood River

  

 Location :

   Bandar-e-Kiashahr is  located at 37(25( N ,49(19( E. It is situated in north-northwest of the city of Rasht (15 km far from Rasht), and east of Anzali complex wetland (Ramsar Site) of the Caspian Sea in Gilan Province, northern Iran (Fig.6). It covers an area of 500 ha .

Degree of Protection:

  It is government owned, and is administered by the Department of the Environment. Unprotected except for Ramsar designated as a Ramsar site at the time of ratification on 23 June 1975.

Site Description :

  The designated area comprises of the lagoon, the mouth of the Sefid-rood river and associated marshes and grassy dunelands. The shallow freshwater coastal lagoon and swamp are fed by two streams diverting from Sefid-rood river to the west, and they drain northward through a narrow channel into the Caspian Sea. The freshwater input is supplemented by seepages and rainfall, and (although fluctuations in water  level tend to be less) there can be some flooding in winter. The lagoon bottom is a mixture of sand and mud, and the water is predominantly oligotrophic except at the marshy western extreme. Reed-beds of phragmites communis and Typhas spp. predominate in the west, with stands of rushes (Juncus spp), in the eastern and southern marshy areas. Scrub and dune vegetation predominates on the higher ground in the  north and north-west, with grasslands  subject to periodic flooding along Sefid-rood River. There are several  settlements to the south of the lagoon, surrounded by cultivated land with patches of woodland . The two streams from Sefid-rood River are used for supplying local irrigation schemes.

International and National importance :

  The site is of major importance as a wintering area for waterfowl, including grebes (Podiceps spp.), dalmatian pelican (Pelecanus crispus), greater flamingo (Phoenicopterus ruber), herons (Ardeidae), greylag goose (Anser anser), shelduck (Tadorna tadorna), gulls (Laridae) and some wades (Limicolae). It is a breeding site for cormorant (Phalacrocorax  carbo) and several species of heron (Ardeidae). It is of less importance as a resting station with moderate numbers of passage species.

Changes in Ecological Character :

   A new fishery has been established on the lagoon. There is serious hunting and over-grazing pressure in the area and the level of disturbance is increasing with as the sport and recreational activities increases.

Management Practices :

   Traditional reed-cutting , livestock grazing and commercial fisheries. 



1-2-3-3- Miankaleh Peninsula, Gorgan Bay, Lapoo-Zaghmarz Reservoirs



Location: 

  It is located at 36(50( N, 53(17( E. Situated on the south-east shore of the Caspian Sea, in Mazandaran Province (Fig. 6). It has an area of 40,000 ha (designated as 100,000 ha in 1975).

Degree of Protection: 

   It is owned by the government of IR-Iran. Miankaleh Peninsula and Gorgan Bay (about 4,000 ha) lie within Miankaleh Wildlife Refuge (81,180 ha) which is part of Miankaleh Protected Region (97,200 ha) established in 1970. The wildlife refuge is administered by the Department of the Environment. About 68,800 ha was approved as a Biosphere Reserve in 1976. Lapoo-Zaghmarz reservoirs to the west are not included in any protected area. Designated as a Ramsar Site at the time of ratification 23 June, 1975.

Site Description:

  The designated site is 18-25m below sea level and comprises of the open shallow saltwater (10-12%) of Gorgan Bay, the dunes of Miankaleh Peninsula which virtually cut the bay off from the Caspian Sea (there is a 12 km wide channel in the east), the mud flats and seasonal brackish marshes surrounding the bay, and Lapoo-Zaghmarz Ab-Bandans (reservoirs). The saltwater bay has a sand and mud bottom and is oligotrophic. The extensive marshes along the southern and eastern shore, which are flooded in autumn and winter, are eutrophic due to inflow from numerous freshwater streams, agricultural run-off and irrigation channels. The nuddy-bottomed freshwater lakes and marshes are fed by irrigation, run-off and rainfall. Vegetation fringing the bay is predominantly glasswort (Salicornia sp.), sedges (Carex spp.) and rush (Juncus sp.), with some small reed-beds of Phragmites Communis and  Tamarix sp. There is a strip of vegetated sand dune along Miankaleh Peninsula, with some pomegranate      (Punica sp.), and scrub. Lapoo-Zagmarz reservoirs are characterised by extensive reed-beds (Phragmites communis), with stands of reedmace (Typha sp.) willow (Salix sp.), Ribes sp., Rubus sp., pomegranate and abundant submerged vegetation. Grasses of the genera Agropyron, Bromus, Dactylis, Cynodon and Festuca are predominant on higher land, with a shrub layer of hawthorn (Crataegus sp.), pomegranate, buckthorn (Rhamnus sp.) and Rubus sp. Cultivation bordering the bay in the south is predominantly wheat and cotton. There are several small villages along the southern and eastern edge of the bay linked by road and rail. The area has variable annual rainfall (200 mm-1000 mm), and a temperature range of -6( to 34(C.





International and National Importance:

  This coastal area is of great value as a wintering station for over a quarter of a million birds, including dalmatian pelican Pelecanus crispus, greater flamingo (Phoenicopterus ruber), greylag goose (Anser anser), lesser white fronted goose (A. erythropus), swans (Cygnus spp.), red-breasted merganser (Mergus serrator) and the rare white- headed duck (Oxyura leucocephala). The number of breeding birds is greatest in year of high summer rainfall, and includes heron (Ardeidae), pratincole (Glareola pratincola ) in large colonies, Kentish plover (Charadrius alexandrinus), little tern (Sterna albifrons) and a large colony of whiskered tern (Chlidonias hybrida). 

Changes in Ecological Character:

  Considerable areas are used for livestock grazing; the unprotected Lapoo-Zaghmarz reservoirs have been subjected to heavy hunting pressure; and nearby irrigation schemes may reduce the flow of fresh water into the bay system. There is a fish processing factory at the village of Ashuradeh.

Management Practices:

 The wildlife refuge is managed as a nature reserve. A major programme for wildlife management was outlined in 1974 but there is no recent information on its implementation. There is reed cutting and fishing by the local population in the protected area, and considerable areas are used for livestock grazing .



1-2-4- Biodiversity and Living Resources

  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, the North Caspian phytoplanktons are represented mostly by freshwater forms. 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.

  The inventory list of Caspian  species with an emphasis on the southern specimens are presented in annex 1.

Caspian Seal

  Besides the main groups mentioned, the Caspian seal, Phoca (Phoca caspica) is the only mammals in the Caspian Sea, and the only representative of the order pinnipedia, family phocidae, genus phoca. The Caspian seal, is distributed throughout the entire Caspian Sea. They generally prefer resting on the gently sloping shorelines or islands, avoiding reedy and populated areas. North Caspian accomodates large number of  seals in the autumn and winter, where they give birth  to their childs and molt. In the spring and summer, healthy seals move to the middle and south Caspian to forage. Caspian seal have been observed in small groups in the south (Iranian part) during the spring and summer. During autumn, the seals return to the North Caspian.

  Density of seals in the North Caspian during the winter is in average 13-14 individuals per km2, occupying a habitat of 1700 km2. Breeding takes place both in the western and  eastern North Caspian region.

 The Caspian seal occupies the highest trophic level in the food chain and feeds on fishes which have little or no commercial value i.e. clupeidae, siluridae and also crustaceans.

  In the 19th century, the seal population  was more than one million individuals but at present it has been estimated to be of 500-600 thousands only. Exploration of oil and water pollution are possibly main contributors to the decline of the seal population. 



1-2-5- Factors Threatening the Coastal Habitats

  Threatening factors are derived from the economical development and social degradations. Social developments result in increasing the density of population which may in turn reduce the natural resources and produce more, waste. etc. Economical development encourages various land use and hence, environmental degradations. Major threatening factors in the Caspian Basin, include pollution, over exploitation of resources, Urbanization, industrial development and changes in the sea-level fluctuation.

1-2-5-1- Main Sources of Pollution

 

a- Surface Waters

  Rivers carry pollutants to the sea. More than 90% of pollution is therefore related to the rivers. These rivers carry effluent and sewage, from the industrial complex to the lowlands. Along their path, the rivers also tab the agricultural wastes and transfer them down stream.

  All sorts of pollutants, may be found in the composition of the water e.g. hydrocarbon,  artificial compounds,  organic matter, metals, nutrients, etc.

Self refinement, is not reliable in these environments, and occasionally concentration of pollutants is ten times the standard level.



b- Effluent 

  Transfer of the pollutants, produced by factories, farms, and residential areas, by the rivers threatens the ecosystem of the sea. Occasionally, large amounts of pollutant are injected into a small area such as the estuary which kills all types of marine life. Storm, waves, wind may create such a situation. Uncontrolled use of fertilizers may enrich the rivers and lakes and render it vulnerable to eutriphication. This may cause growth of sea weeds and reduce the dissolved oxygen in the water. This phenomenon is seen in Anzali complex. Pesticides are eventually carried to the rivers and marshes, concentration of harmful metals such as mercury increases and it is passed to the different levels of food chain. Fish are the eventual consumers and man is the receiver of the contamination.

  Lead, is also  added to the waters by the effluent of battery making factories, paint producing factories, etc. This element  also find its way into the food chain including human beings.

  Mercury is used in industries such as mirror making, electronics industry, plastic manufacturing. Cadmium like wise is used in battery making factories, plastic manufacturing, etc. All these elements have detrimental impact on humans health. Thermal pollution raises the temperature of water and kills off the marine organisms.



c- Oil Pollution

  Discharge of large volumes of oil into water, threatens the aquatic environment. Increase in the oil exploration and exploitation activities in the Caspian Sea is the main source of the oil pollution. Traffic of super tankers in the Caspian, increases the discharge of oil products. Different stages of oil exploration and exploitationcauses heavy damages to the environment.

  Marshes in the Southern Caspian region are well known as breeding and resting habitats for birds. Oil pollution adversely affects the populations of these birds. Pollution interferes with breeding biology of birds and eventually kills them. Oil damages the marine life both, in the water and ashore.



1-2-5-2- Human Impact 



a- Over Fishing

  Despite all measures adopted, many stock of fishes are known to have reduced during the past decades.Many of the valuable species, such as sturgeon and salmon are now considered in the verge of extinction.

b- Sea Transport:

  Large numbers of vessels travers the Caspian Sea. Each of these vessels, produce  oil slick and all together, they pollute the waters. These vessels, have to tab large volumes of water in their tanks, to keep their balance on the water. When this water is discharged, all types of oil products (ballasting and deballasting), are released into the sea. Sometimes vessel traffic includes transportation of animals also. Noise pollution is also associated to the oil production and movements of the ships.



c- Harbours and Anchor Sites

  These are the most polluted sites in the Caspian. Harbour activities (e.g. cleanning, service, etc.) render the harbors un-hospitable to the marine life.



d- Urban and Industrial Development

  Increase in the population of cities in the coastal areas, resulted in an increase in the residential units and this has resulted in over production of sewage, and urban waste. Industrial waste, hospital waste and laboratory effluent are all produced in large volumes. Mixing of these effluent with drinking water, occurs as a result of surface waters, entering the wells. The water level, is high, close to the surface and run off, and often easily mixes with the underground water and sewage. This spreads epidemic infectious desease among the people.



e- Interference with Nature

  Sand excavation changes the behavior of rivers. Obtaining each ton of sand, yields 200 kg of small, fine particles. These materials are released into the rivers. For some river, this may exceed 4 tons/day. If the suspended particles reach threshold of 100 mg/l. 85% of benthic creatures are lost.

  Harvest of the shells form the beaches, changes the slope, changes the birds habitat, destroys the top soil and causes soil erosion, changes in the course of rivers and building embattlement, stops fish migration. Altered embankment will also impact the environment and causes soil erosion. Presence of soil particles in the water, decreases the light penetration and affects rate of photosynthesis in the water.



1-2-5-3- Changes in the Sea level

  In the recent years, many parts of the coastal region have been changed due to sea level fluctuation. At times of low sea level, the coastal areas were accupied by various human establishments. These includes, farms, pastures, residential units etc. Some of the pollutions in this region is due to the changes in the sea level. As a result of sea level rise the land becomes water logged and in turn as the level decreases, water carries all sorts of pollutants back to the sea. Some of the changes expected to happen as a result  of sea level fluctuation may be summarized as bellow:

    - Changes in soil and vegetation cover,

    - Sea level rise has destroyed some of the forest areas in the south and southwest of 

       the coastal areas.

    - Rise of water table,

    -The rise of water table brings salts to the surface and changes the marshes to mud 

     pools. Underground water sources become saline. Expansion of the water table may 

     cover an area of 2-15 km.

    - Changes in the habitats of wildlife

    - All types of terrestrial and aquatic habitats are affected by the sea level fluctuation.



1-2-5-4- Exotic species

  Introduction of any species of wildlife plant and vegetation should be carefully studied, before such a action is carried out. Exotic species, if introduced, without proper care, will cause problems in large areas and may kill off the native species.

  Azolla is one such species which is causing problems to the paddies of the Anzali wetland. 



  In regards to human interference in the natural environment the following activities may be included as: dam construction, rivers flow divergance, irresponsible gravel and sand minning from river beds, decrease in woodland areas unlimited urban developments resulting changes in land use. Since 1995, about 140 small and large dams have been constructed on various river beds terminating to the Caspian Sea. Among which Sefidrood dam is the most important ones. Sefid-rood River is the main migration routs and spawnning grounds for many economically important fish species. The short and long term consequences of these constructions noticeable upon the marine resources. Irresponsible gravel and sand minning from the most river beds are the most important detrimental activities taking place at present. The results of which are increase in water levels and hence higher sedimentation in rivers, river flow divergance and change in direction, and creation of problems in fish msgration routs to tributeries. Irresponsible tree cuttings in recent years, has drastically decreased the woodland cover areas in southern Caspian region. The extent of woodland coverage is about 5.1 of its previous expansion. This results in enormous errpsion increasing suspended matter levels, in rivers. Urban developments have also caused changes in land use, resulting in transformation of natural resources into agricultural farmlands. This trend is extending very fast, at present. Most of these places are located near the coastal areas. In addition to local population, thousands of tourists every year visit these coastal areas and add up to the problems faced by these areas. Hotels, motels and caravan camping sites, etc. ; 70 % of which is located in Mazandaran and 30 % in Gilan, provinces. The detrimental effects of tourism industry in the northern Caspian Sea areas are; intensive soil errosion, demographic changes, upon socio-economic aspects of the region, intensification of coastal pollution, disturbance to aesthetic value of the nature, increase in amounts of domestic waste and garbage, as well as increase in air pollution, having indirect effects upon the aquatic and terrestrial environment.    
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1-3-1- Administrative Structure

  Prior to 1998, there were  two province sharing the coastlines of the Caspian Sea, in the Islamic Republic of Iran, i.e. Mazandaran and Gilan. Recently another province has been added, named as the Province of Golestan. Detailed information provided here, is also assumed to include Golestan Province, as it has been part of the Mazandaran province, up to the year 1998. Majority of the Gilan and Mazandaran population, are residing at the coastal plain areas, and very few people also live in hilly/ mountainous  regions.

 Based on the 1991 census, the total population of the provinces are 5997196, of which the Gilan population is 2204047, and that of the Mazandaran is 3793149. 

Both the coastal provinces comprises of 89 cities, including 241 villages; of which 35 cities are located in Gilan and 51 in Mazandaran; provinces (Map 4). The population growth rate is estimated to be 0.75% per year for Gilan, and 1.65% per year for Mazandaran.



1-3-2- Demographic and Economic Status



1-3-2-1- Province of Gilan

  Gilan province is located in the south western part of the southern Caspian Sea. It is connected to Mazandaran province in the east, Zanjan in the south and eastern Azerbaijan and Ardabil provinces, in the south west. Gilan province has 35 cities,       95 rural districts, and 2946 villages (Map 5). City of Rasht with a total population of 616466 persons, is the provincial capital of Gilan, the other main cities of the Gilan province include:



Name of the city



Rasht

Talesh

Lahijan

Roodsar

Fooman

Some-h-sara

Roodbar

Azali

Langrood

Astaneh

Astara

�Population



616466

229780

226659

202145

175597

132135

125798

112077

110899

100171

33340��

  About of 30.8% of Gilan population belong to the city of Rasht, with the overall provincial urbanization rate of  about 3.5 % per annum.

  Relative population density in the year 1991, has been 157 persons/km2, with the over all total provincial population of 883356 persons, consisting 196450 families living in the urban areas, and 259250 families (1320204 persons), in the rural areas. About 51% of the population are male (1125454), and the remaining 49% (1078593), are female.

  From the total number of rural population, i.e. 1313103 persons in the year 1991, 774451 persons were literate. The total number of literate persons in the province of Gilan was 1421306. Table 6 illustrates the employment profile of the Gilan province; showing that employment rate in the urban areas, is slightly higher than the rural areas. About 42% of total population reside in the cities and employment is marginally higher in the cities than rural areas.



1-3-2-2- Province of Mazandaran

  Located in the eastern part of the Southern Caspian Sea, connected to Gilan province in the west, province of Tehran in the south and the southwest, Semnan province in the south east, and the new province of Golestan in the east. Golestan province is connected to Turkmenistan from its northern border.

  According to the provincial administrative division of 1995, Mazandaran province has been devided into 49 smaller regions named as “Bakhsh”, including a total of 52 cities, 148 towns. The City of Sari being the provincial capital, with a total of 167602 population, is devided into 17 urban districts.

     Population of six cities within the province, is over a hundred thousands the estimated popof which is given bellow:



Name of the city



Amol

Babol

Sari

Qaem-Shahr

Gorgan

Qonbad-e-Qaboos�Population



139923 

137248

167602

123684

162486

102768��

  The total population of newly formed Golestan province is 265254 persons. 4.4% of the total Mazandaran population live in Sari; the provincial capital. About 311,360 families inhabiting the urban areas, where as 403374 families live in rural areas. 

  According to the 1992 census, 51% of the Mazandaran population were males (1936625), and 49% female (1856524).

 The total literacy level in Mazandaran is estimated at 74.8% (2361326). Therefore an estimated population of 81.2%  of men (1307942) and 68.1% of women (1053384); are  literate. The literacy rate for the total rural population is at 55% (1291690), with a marginal difference of 10%; between literacy rates of urban and rural areas.

  Agricultural, mining and industrial activities, are the main occupation in the province. Table 9, shows employment profile of the region.





Table 6 : The Employment of over 10 Years of Age Population According to their  Main

                Activities in Gilan province.



        Main Occupation Groups�        Number��Agriculture, Fishing, Forestry Hunting�           353311��Mining�            1320��Industry�            64914��Water + Electricaty + Gas�             5564��Building industry�            29480��Retailing + Distributing + Hoteliery + Restaurants�            52952��Transport, Communication

Storage + haulage�            26985��Financial Services, insurance

Legal, Commercial + Property�             5868��General Services, Social + Personal Services�           153271��Miscellaneous�            18979��Total:�            612644��





Table 7 : The Percentage of Employment and Urban Population in Gilan Province.



              Urban ratio (%)��      Employment ratio to population (%)����      1993�       1994�      Total�       Urban�      Rural��       41.8�        42.3�       81.9�         83.1�       81.2��





Table 8 : The Employment of Over 10 Years of Age Population According to their  Main

                Occupation in Gilan.



Scientists, technocrats, Specialists�        64367��Managers, High + anlaing officers�         2604��Business men + vendors�        47509��Services  �        29407��Farmers, Foresters, Fishermen + Hunters�        25407��Office Clarks�        27987��Labors of Transport + Production Services�       136514��Miscellaneous�        50539��Grand total�       612646��



Table 9 : The Employment of Over 10 Years of Age Population According to the Main 

               Activities in Mazandaran.



Agriculture, Animal,

Husbandry,  hunting,

Forestry + Fishing �Mining�Industry�Water,

Electricity, gas�Building�Total��         364442�  4462�102046�        5554�   67072�942284��





Table 10 :The Employment for Over 10 Years of Age population According to the Main 

                 Occupation in Mazandaran.



Scientists + Technocrats + Specialists�        105536��Managers + High ranking officers�          2773��Businessme + Vendors�         68756��Services�         37598��Farmers, Foresters, Fishermen + Hunters�        365876��Office Clarks�          41497��Labors in Transport + Production Services�        249753��Miscellaneous�          70495��Grand Total�         942284��



Table 11 : The Areas Under Cultivation of Dry Farming & Irrigated Farming



Name of the

Province�Total 

agricultural areas�Agricultural areas 

(Irrigated land)

ha�Agricultural areas 

(Non-irrigate. land)

ha�Percentage of

Agricultural areas 

(Irrigate. land)�Percentage of

Agricultural areas

(Non-irrigate. land) ��Mazandaran�       822�            372�            450�            45.3�           54.7��Gilan�       320�             253�              68�            79�           21��Total�     1142�             625�            518�            54�           46��





Table 12 : Agricultural configuration of the region.





Province�           Plain areas��    Foot-hills areas��           Hill areas��

   Total���Area (ha)�Percentage 

( % )�Area (ha)�Percentage 

( % )�Area (ha)�Percentage 

( % )�areas (ha)��Mazandaran�847600�29.1�439000�15�1622000�55.7�2908600��Gilan�5140000�34.7�1803000�12.2�7877000�52.1�14820000��Total�5987600�33.7�2242000�12.6�9499000�53.5�17728600��





Table 13 : Percentage and level cultivated farmlands and agriculture products 

                  in the region.

�

�       Product�Wheat�Barley�Beans�Rice�Green �Melons�Industrial�Herbs�Citrus�Others�Amount���Province���& Peas��veg.��plantation��plants�����Mazandaran� 27.5� 12.6� 1.1� 22.1� 3.4�  1.2�  20.8�  4� 6.8�  0.5�  1.2���Gilan�   7.4�   2.3� 2.8� 76.7� 2.2�   2�    0.5�  2.2� 2.3� 1.6�   3���Total� 23.4� 10.6� 1.4� 33� 3.2�  1.4�  16.9�  3.6� 5.9� 0.6�  1.5���Mazandaran� 10.2�   3.2� 0.3� 22.7� 9.6�  2.6�    6�  22.4� 22.8� 0.2�   6���Gilan�  3.7�   0.7� 0.8� 73� 0.5�  8.4�    0.2�  5.3�  6.4�  1�  1.4���Total�  8.9�   2.7� 0.4� 32.3� 7.9�  3.7�    4.9� 19.1� 19.8� 0.4�  7.4��







Table 14 : The type, amount  and percent of the used chemical fertilizer in the northern 

                     provinces (1990) 

�

                       Province�         Mazandaran��                 Gilan��           Total���Fertilizer�Amount�Percentage�Amount�Percentage�Amount�Percentage��Ura�  85675�  45.04� 31249�  60.61�116924�    48.36��Amonium Nitrate�    1335�    0.70�   1723�    3.34�   3058�       1.26��Amonium Sulphate�      952�    0.50�   2460�    4.77�   3412�       1.41��Amonium Phosphate�  97254�  51.12� 15576�  30.22�112830�     46.66��Super Phosphate Tripol�    2400�    1.26�      1�  0.001�    2401�       0.99��Potassium Sulphate�    2590�    1.36�    544�    1.05�    3134�       1.29��Others�      11�   0.005�      -�       -�      11�       0.03��Total� 190217�     100�  51553�     100�241770�      100��





Table 15 : The number of employees in the agricultural sector.



The name of province�     Total employees                  10 years�over than  �

 Total �Employees in

   over than 10 �agriculture

years�

 Total�Employees

 in agriculture�percent

sector�Percent total of woman & 

     man�� �Woman�Man��Woman�Man��Woman�Man���Mazandaran �76097�501745�577843�44015�320427�364442�57.8%�63.8%�63%��Gilan�--�--�612644�--�--�253311�--�--�41.3%��Total�--�--�1190486�--�--�617753�--�--�51.9%��







Table 16 : The number & capacity of production units of area (1995)



����                    Production 

                        unit

Province 

�

Agriculture�Industrial   husbandry



  Coastal             non-

                        coastal   ��Pulley



Coastal�



non- coastal�total��                            Number

MAZANDARAN    �      280�     234 �      810�   655�  1076�         3055��                               Capacity�        --�   12889�    60401� 62624� 47577�       183491��Gilan                    Number�      199�     131�      441�   391��         1162��                               Capacity�        --�    2720�    13507� 4935000��      4951227��Total numbers 

of two provinces�       479�     365�     1251�  2122��         4247��Total Capacity 

of two provinces�        --�   15609�    73908� 5045201��       5134718��
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1-3-3- Structure and Policy in Agriculture

  Considering the important impact of agricultural activities on the quality and chemistry of the running waters (i.e. such as the effects of fertilizers and pesticides), evaluation of agricultural status in the region; is of paramount importance.

  Apart from the suitable climate and adequate water supply, the soil in the provinces of Gilan and Mazandaran, are one of the most fertile soil in the whole country.

  Fertile soil with fine texture and semi-wet condition, constitutes the maximum soils in the plains of Gilan. Alluvial soils, with fine texture are the best agricultural soils known, and this type of soil covers vast areas in Mazandaran province as well. The soil type in the mountainous regions, nevertheless, are not suitable for agriculture.

  The total areas under cultivation within the country is estimated at 18,215,000 ha, in 1993, from which 1143000 ha (6.3% of cultivated land within the country), is located in the two northern provinces; 28% situated in Gilan, and the rest  (72%) in Mazandaran. The latter has more than a million hectare cultivated land; 820000 ha of which being permanent farmlands, constituting 8% of the entire cultivated land areas, and similarly, 8.3% of total permanent farmlands, within the country. The areas under cultivation in Gilan however, exceeds 320000 ha: consisting 3% of total cultivated land areas, and 3.2% of the same, for permanent farmlands in the country (Table 12).



1-3-3-1- Agricultural Products:

  The total cultivated land areas in the two northern provinces, are 1502425 hectares, of which 80% is in Mazandaran and the remaining 20% in Gilan. Wheat is the main product in Mazandaran, as rice is the main product in Gilan.

  The total agricultural product in both  the where province is estimated at 7439147 tons (81% in Mazandaran and 19% for Gilan). The land areas under cultivation and amount of products, are given in Table(12). Table (13) gives the annual yields percentage, in areas under cultivation, and citrus production in Gilan and Mazandaran.



1-3-3-2- Sources of Water Supply

  The total volume of water used in Mazandaran is estimated at 5.2 billion m3. From which 2.9 billion m3 is groundwater, and remaining 3 billion m3 is surface running waters, only 6% of  which is being used by agriculture.

  Major rivers such as Atrak, Gorgan-rood and Ghane-soo, renders this area as the richest in the country as far as water supply is concerned. Gorgan-rood yielding 700 million m3 , Ghare-soo 115 million m3, and Atrak supplying more than 200 million m3 of water annually. Reservoirs, ponds and other water bodies containing 350000 m3, and a collection of 14 natural lakes yielding an estimated volume of 240 million m3.

  In the Province of Gilan on the other hand, Sefid-rood and Qezelozan, are the main river systems providing water for agriculture. The average water flow in the former Sefid-rood being at 152.71 m3/h. There are also 20 other river systems within this province which supply water for agriculture purposes.

  In Gilan province, the deep and semi-deep well systems, are the main source of water for domestic and other uses. Springs (permanent and seasonal), subterranean canals, etc. are regarded as other sources, water for different uses.

  In Mazandaran province on the other hand, 2046 million m3 of ground water, together with 3121 million m3 of surface waters, are used for agricultural purposes.

  Where as in Gilan, 182 million m3 of ground water, and 4129.50 million m3 of surface water is used for agriculture. In the two provinces however, an estimated total              of 2228 million m3 ground water, and 7250.50 million m3 of surface water, are consumed for agriculture.



1-3-3-3- Soil Types 

   There are three types of soil in the coastal region:  plains  farmland soil, mountain embankment soil, and mountainous range soil, more than 17,728,600 ha. in both Mazandaran and Gilan provinces. Mountain range soil covering 53.5% of the entire land areas. Table(11) gives detailed account of the soil types in both provinces. Soil types in each of the above mentioned areas could be described as:

  The plains farmland soils; are alluvial soil types with fine texture, sand dune and coastal dune soils, the lawn soil (wet soil), and semi-marshlands soil, alkaline and saline soils, swamp soil , and desert soil belong to this category.

  The mountain range embankment soil is consist of red and yellow soils, and forest or woodland extremities soil.

  The mountain range soil is consis of lithocel lime and lithocel formed by ricocel, details of which is depicted on map of the region.

   The mountain-foot , include : red soils , yellow soils , and soils of forest edge.

  The Mountainous soils include: littoral line, and lithocel formed by rigocel; the detail of these soils are depicted on map of the region. 



1-3-3-4- Fertilizers:

  The main components of fertilizers used in Iran are nitrates and phosphates. From the total estimated amount of fertilizers used in national scale, 16% is consumed in the northern two provinces of Gilan and Mazandaran; from which an estimated weight of 51553 Tons; were consumed during 1995 period, in Gilan. The most common fertilizers consumed in this province was urea (61%). The amount of   chemical fertilizers used in Mazandaran during the same period, was estimated at 190217 tons, and amonium phosphate (52%), was the most commonly used fertilizer. Table (14); gives the names and percentage of fertilizers used in Gilan and Mazandaran, provinces.

  The total amount of chemical fertilizers that has been consumed in both northern coastal provinces of Iran is estimated at 241,770 tons; urea with an average of (48%), being the most common fertilizer used in the region.

  Table (14); Shows the type, amount and percentage of the chemical fertilizers used, in Gilan and Mazandaran provinces in 1995.



1-3-3-5- Government Policies Needed for the Agriculture Sector

Protection, revitalization and enhancement of natural resources such as water, soil, for a sustainable production.

Increasing the agricultural and horticultural products by a better management, and appropriate utilization of soil and water, which will improve agriculture sector.

Increasing the efficiency in production by enhancement of scientific research and education.

Changing the traditional agriculture practices to modern agriculture methods by encouraging and supporting the production units.

Protecting the environment by using less chemicals.

Encouraging more efficient utilization of natural resources by applying agricultural practices.

Economizing productionthrough by mechanization, to reduce costs and increase efficiencies.

Government support for the economically proved agriculture strategies by providing subsid, and also guaranteeing the purchase of over production by the government.

Provision of extension programmes for farmers in order to improve production quality and quantity.



1-3-4- Structure of Industrial Sector

  Industrial development has had detrimental effects on the environment of the coastal provinces, to the extent that it has hampered the economic and social activities of the people.

  The industrial development in the coastal region has started since 1971, and within this short span of time has created a large number of problems to the environment.

  The existing industries are causing  damages to the environment of  the region because; either they are wrongly located or their activities are of harmful nature. Most of the industries of the region are located at a close distance to the sea or the rivers and are the sources of considerable water pollution to the region.

    The table 17, indicates distribution of industries in the region. There are 3431 industrial units in Mazandaran province which are located at coastal zone and 7170 are located at non-coastal areas of the province.

  In the other coastal province, i.e. Gilan, there are 3069 industrial units located at coastal zone and the rest (7329 units) are located at non-coastal areas of the province.

    The list of major industrial units are provided in the table 17 and fig. 9 .



1-3-5- Recreation Status in the Coastal Provinces of the IR-Iran

  The coastal regions of the Caspian Sea is known to be one of the few places in Iran, that can provide an extensive area for recreational purposes, and tourists resorts. In addition to having ancient relics and historical monuments, the region has also great aesthetic values due to its beautiful and scenic coastal forests, and plains,  as well as forested mountains, water falls and many health and mineral sites, which are the main tourist attraction.

  The Caspian Sea resorts have a noticeable share and special place in the economic well being of the region, attracting thousands of domestic and foreign tourists, from all over the country, and abroad.



1-3-5-1- Province of Mazandaran;

  Mazandaran province with an estimated area of 4645 km2, constitute 2.8% of the whole country and has a population of about four million which is 7% of the entire population of Iran.

  This province has three main access roads, connecting it to the capital of the country Tehran, and a coastal road to the province of Gilan at  the east.  Mazandaran is also connected to the western province of Khorasan by Azadshahr-Bojnurd axis, and by Sari, Kiasar, Shahmirzad and Azadshahr-Shah-rood axis. It is also connected to the province of Semnan at its southern parts. The total main road extensions in this province is about 981 km, having a total of 2750 km roads, compared to total        10060 km., roads of the country.
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Table 17 : The distribution of the industrial units.



�                            Province�          Mazandaran��               Gilan����Industry�Coastal �non-coastal�Coastal �non-coastal �Total��Food, tobacco and drinking

Textile, clothing and leather

Wood and products

paper, cardboard and printing 

Chemical, oil and coal 

Non-metallic mineral product

Metallic product 

Equipment and machinery

Handicraft

Others industry

Total�      597

      796

      741

       34

       16

      107

       13

      929

       80

      118

      3431�     1198

     1527

     1413

       75

       15

      208

       51

     2245

      207

      231

     7170�   295

   261

   216

    11

    12

    61

     1 

   265

  1937

    10

  3069�      953

     1301

      676

       39

       14

      137

       11

      990

     3120

       88

     7329� 3043

 3885

 3046

  159

   57

  513

   76

 4429

 5344

  447

 20996��



Table 18 : The number of tourists in Mazandaran and Gilan Province; 1998.



Province�Number of hotels�Number of rooms�Number of beds��Gilan�            19�            728�          1454��Mazandaran�            43�           1754�          3508��Total�             62�           2482�          4962��



Table 19 : The number of tourists and average stay duration according to the 

                  province; 1996



Province��         Average stay duration���           Number of tourist����   Iranian�  Foreign�      Total�   Iranian�  Foreign�    Total��Gilan�      2.5�    1.8�       4.3�   125435�   4188�  129623��Mazandaran�      1.4�    1.4�       2.8�   193281�   2573�  195854��Total�      3.9�    3.2�       7.1�   318716�   6761�  325477��



Table 20 : Important population parameters in 1995.



Index�       Sex.�    Mazandaran�        Gilan�      Grand total

        persons��Birth�   Woman�        37301�        18883����      Men  �        38434�        19056����     Total�        75735�        37939�         183674��Mortality�   Woman�         3438�����      Men�         4191�����     Total�         7629�        19990�          276190��
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  Existance of many historic and religious shrines of certain patron saints of national importance, has placed this province in a special position. Different means of connection by land, air and sea, connect this province to the country(s capital and other provinces within the country, and to Turkmenistan as well. There are various tourist sightseeing places among which, Golestan National Park, Ashuradeh location, the Island of Miankaleh, Abbas-Abad Lake, Kelardasht, Sehezar, Dohezar and Javaherdeh regions, are most important places. Great potential for attracting tourist has made this coastal province as the most important tourist place in the country, accomodating domestic and foreign tourist in its beautiful hotels and sea side resorts.

   - Tourist Attraction Sights in Mazandaran Province:

  The province of Mazandaran has seven coastal resort and 6,611 coastal residential units known as “plaj”, as well as 600 residential villas, scattered all along the coastline of this province. The places of aesthetic value in this province include: 12 woodland parks, one national park, three water falls, five mineral water springs, five estuaries, five lakes and also number of islands. Moreover, mountainous health resorts, as well as nine historic monuments, are visited by many domestic and foreign tourist.

  Scenic nature, many mineral and hot springs, beautiful resorts are the main tourist attraction of the Iranian coasts of the Caspian Sea.

  The main sea side resorts of Mazandaran situated at safe swimming sites are as follows : 

  Coastal resort of  Khezer Abad, in Sari, Mahmood Abad, Noor, Alamdeh, Nowsahr, Abbas-Abad, Nashtarood, Tonekabon, Katalem Sadat Mahaleh.



  All the mentioned resorts are having conference room, and many recreational and sport facilities. Moreover all the safe swimming sites of the coastal province are provided with coast guard, life saving teams for emergencies.



1-3-5-2- Province of Gilan

  The total area of Gilan province is about 14711 km2, located at the western part of the Caspian Sea. This province has an estimated population of 2273146 persons, according to the latest statistics (1996). The city of Rasht is the provincial centre, with 675902 population. This province is connected to Tehran by two main roads, and is connected to Mazandaran and Ardabil by roads.

 Various types of recreational facilities of Gilan province are as follows: nine recreational coastal complexes, 133 coastal residential cabins or plaj, six swimming sites, 17 residential suit units and 48 coastal cabins. There are also various sites of aesthetic value which include; five woodland parks, two mineral water springs, 13 historic monuments, two museums, several resorts, and other facilities for tourists. The most important tourist attraction of this province like Mazandaran, is having access to the sea, and coastal resort facilities, which is the main reason for many thousands of people, to spend their summer holidays there. The expansion of residential areas, construction of new residential towns and housing complexes, as well as other residential facilities, has been increased during the recent years, along the coastal regions of the Caspian Sea.

  Number of tourists and residential places in the two northern provinces (Gilan & Mazandaran) are presented in table 18. On this basis, the number of hotels and motels (1996) in Mazandaran was 43, with a total of 1754 available rooms and 3508 beds, which include various 1-5 star rooms. Compare to the total hotels of the Caspian coastal areas 69.3% of hotels and 70.6% of rooms and beds belong to Mazandaran province. In Gilan, on the other hand, 19 hotels with a total number of 728 rooms and 1454 beds (30.7% hotels, and 29.4% of rooms and beds) mostly 1-4 star class, provids accomodation to tourists.

  The number of tourists visiting both coastal provinces in the Iranian calender year ending 24 March, 1996; is presented in table 19. The total number of tourists visited the coastal provinces were 3,254,770 of which 97.92% were to domestic tourists, and 2.08% were foreign tourists. The average staying period was 1.5 day in Mazandaran and 2.5 days in Gilan. 



1-3-6- Transport (Major Ports and Shipping Routs) 

  In the southern coastal region of the Caspian Sea, there are two major trading ports of Anzali and Nowshahr. The Anzali port is located in the western shore of the sea in the Gilan province, where as the port of Nowshahr is located in the central part of the Mazandaran province (Fig.10). 

  The distance of Anzali port from the city of Rasht (provincial capital) is about 35 km, and 360 km far from Tehran. The port of Nowshahr is located at a distance of 200 km from Sari (the provincial capital of Mazandaran) and 200 km far from Tehran. Both the ports are connected to the most of the important places in the country by roads and air. The distance of Anzali port and port of Nowshahr from the nearest airport is 35 and      2 km respectively. Both ports are utilized for transportation of passengers, major trading goods especially petroleum, and oil products. 

 The most important export commodities from these ports are raw  materials, chemicals, plastics, and automobiles. The  most important import commodities include chemicals and fertilizers, various steal goods as well as various inorganic materials.

  The annual amount of trading goods passing through both of the ports was 585,279 tons in the year 1996, which include 29% of the total import-exports of all the Iranian ports and harbours, from which the share of port of Nowshahr is being 179160 tons (9%) and that of Anzali 406,119 tons. Anzali port and port of Nowshahr are actively involved in transporting goods (export-important) to ports and harbours of other Caspian littoral states such as Baku in Azarbaijan and Astrakhan in Russia.



1-3-6- Human Health

  In 1995, there were about 49 government and private hospitals, maternity homes, 410 clinics and 1243 health centres; with a total number of 1734 physicians, 44% of whom were specialist actively providing services to the population of Mazandaran province. Therefore; there was about one medical practitioner for every 2290 patients, one hospital bed for every 771 persons, and one  dentist for every 11892 persons. An estimated population of 1,911,110 people, have been under the coverage of health centres. 

  Infant mortality rate (less than one month old) is estimated to be 6.5%, and that of (less than one year old) at 4.2% of the total mortality recorded in the whole province. 
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2-1-1-Point Sources

2-1-1-1- Nutrients:

  According to the data collected throughout the Southern Caspian  coastline from 19 stations, the following results have been obtained concerning the concentration of nutrients in the sea water (table 21): 

a- Phosphates (PO4)

  The range of PO4  sea water content is between 0.03 and 0.15  ppm with an average of 0.06 ppm. The maximum standard level (WHO,1984) of phosphate in surface sea water is 1 ppm, therefore none of the 19 stations were are polluted according to this standard. The sea water  PO4 content  at each station is presented in fig.11.

  According to the  results obtained, the average concentration of  PO4 on the eastern side of the sea (0.08 ppm) is more than that of the western side(0.05 ppm).The maximum amount was observed in Chapak-rood and also in Ghare-soo and Chaloos area, and the minimum in Jaf-rood

b- Nitrates (NO3)

  The range of nitrate concentration in the surface sea water is between 0.03 and 0.41 ppm with an average of 0.21 ppm, therefore none of the  stations surveyed had a level more than standard. Again, the average amount on the eastern side of the sea       (0.21 ppm) is more than the western side( 0.20 ppm).

  The surface sea water in Sefid-rood, Chaloos, Lang-rood  and Tonekabon regions possess the highest concentrations and Chapak-rood, Anzali and Kapoorchal proved to have the lowest amount  of nitrate contents (fig. 11).

c- Estimation of input 

  To determine the river nutrients loads into the sea, sampling was carried out on samples from 7 stations situated on the river mouth, taking into account  the total annual volume discharged by each river and following results were obtained (table 22 &   fig. 11):

   As a whole, the maximum river nutrient load  was observed at the  Sefid-rood estuary (1840 tons per year) followed by Chaloos river estuary (171 tons per year), the lowest loads were observed at extreme west (Astara) and east (Ghare-soo) coastal estuaries. The annual total load of these rivers is estimated to be 2288 tons.



2-1-1-2-Total Suspended Solids ( T.S.S) and BOD 

   Above mentioned surveys indicate that the amount of T.S.S  in sea water is more than the standard limit (WHO,1984) in all  stations the of urban and agricultural sewage are the main source of such a high T.S.S. level . Astara station demonstrates the highest contamination followed by Ghare-soo and Palangan stations. The minimum amount is observed in Babol-rood region having a level below the standard limits (table 22 & fig.12). 

  The amount of BOD was measured only in three stations, results indicate levels  below the standard   level (WHO,1984) ranging  from 2.33 -13.27 ppm (table 23 fig.12)

Table 21 : The Concentration of PO4 and NO3 along the Southern Caspian Sea



�                     

                  Amount (ppm)�                     

                  Location�

No.��                NO3           �            PO4 � ���                0.27

                0.23

                0.30

                0.03

                0.23

                0.26

                 0.1

                0.18

                0.35

                0.14

                0.24

                0.30

                0.21

                0.33

                0.41

                 0.1

                0.08

                0.09

                0.17�             0.11

             0.08

             0.09

             0.15

             0.06

             0.08

             0.04

             0.07

             0.11

             0.04

             0.09

             0.09

             0.07

             0.04

             0.05

             0.03

             0.04

             0.08

             0.07�GHARE-SOO Rm.

PALANGAN  S.

TAJAN  Rm.

CHAPAK-ROOD  S.

BABOL-ROOD Rm.

SORKH-ROOD  Rm.

ALAMDEH   S.

HOSSEINI   S.

CHALOOS  Rm.

SALMANSHAHR   S.

NASHTA-ROOD   Rm.

TONEKABON  Rm.

RAMSAR  S.

LANGROOD  S.

SEFID-ROOD  Rm.

GAF-ROOD  S.

ANZALI  Rm.

KAPOORCHAL  S.

ASTARA   Rm.ýýýýýý�1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19��                 50�               1       �Standard limit�---��





Table 22 : The input of nutrients from the different rivers into the Caspian Sea



���      Total   

      (Ton)�       ( NO3 ) 



Amount      %�         ( PO4 )       



Amount         %�

Water Volume

      106 m3�     

     River�          No.��       38.380�27.27         1.37�11.11      63.63�         101.0� Ghare-soo�  1��       80.880�62.22         3.13�18.66       6.09�         207.4�Tajan�  2��     123.250�97.75         4.93�25.50       8.33�         425.0�Babol-rood�  3��     171.120�130.20        6.56�40.92      13.37�         372.0�Chaloos�  4��       10.123�7.36            0.37�2.76          0.90�           30.7�Nashta-rood�  5��   1840.000�1640.0      82.70�200.00    65.53�       4000.0�Sefid-rood�  6��       24.240�17.17          0.86�7.07          2.31�         101.0�Astara�  7   ��         2288�1981.9         100�306.02   100.00�       5237.1   �      ----�  T��
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   Amongst the  5 rivers investigated,  Gorgan river with  40.5% total suspended material has the maximum load, and Babol-rood with 9.8%  has the minimum load. The total TSS load of these (5 rivers) into the sea is estimated to be  about 163 thousand tons annually (table 25, Fig.14).



2-1-1-3- Petroleum Hydrocarbons 

a- In Water :

  Based on the results obtained from investigations  made at 9 sampling stations along the Caspian Sea coastal zone ( from Astara to Babolsar) (table 26 and Fig.14), the average concentration of petroleum hydrocarbons is negligible, reaching 2.2 ppb, therefore  water of these areas could be considered  unpolluted.

b- In Sediments:

  Data obtained (table 26) reveals that  petroleum concentrations in the sediment of  sampling stations ranges from slightly polluted (18.6 ppm) up to  heavily polluted (85.12 ppm). The average Petroleum content at all these stations is 42.7 ppm, therefore the whole region could be regarded as  moderately polluted .  

  The distribution pattern of petroleum contamination along the entire coast reveals that, the maximum concentration of  petroleum hydrocarbons occur in the middle region (from Sefid-rood to Babol-rood), and the eastern coastal region is the least polluted (Fig.15). Different sources of these pollutions are discussed in section 1-2-5.

c- Estimation of Input

  The petroleum hydrocarbon input by rivers, flowing into the Caspian Sea has been measured for  two rivers, Astara(west) and Shafa-rood (South of Astara). Approximately 0.61 tons of petroleum hydrocarbons annually enter the Caspian Sea through these two rivers (Table 27, Fig.15).

  Further studies are needed to measure input of  all other rivers in order to calculate the total petroleum hydrocarbons discharge into the sea. 



2-1-1-4-Heavy Metals

  Heavy metals concentrations in the marine organisms , sediments and water of the Caspian Sea have been measured (Table 28, Fig.16) and results obtained  are discussed in this section .

a- Biota

  -Fishes: Various degrees of heavy metals concentration have been determined in different fish muscles. Based on the degrees of heavy metal concentration the pollution could be classified as: un-polluted, slightly polluted, and heavily polluted. Among the estimated heavy metals concentration in the fish muscles only silver (Ag) concentration is less than the permissible concentration. The concentration of (Cr) is about the permitted level, while concentration of (Cd, Hg and Pb) are twice as much as  the permissible concentration. The fishes of the Caspian Sea are polluted with certain concentration of (Zn and Cu). 

  Fe and Mg are the most dominant  toxic  pollutants found in muscles of  most of the fishes.

  -Invertebrates: concentration of heavy metals in  invertebrates is much less than that of the fishes.

 Compared to fishes, the average concentration of heavy metals in invertebrates is 100 times less  than  that  of  the  fishes. Invertebrates  play  an important role in the marine



   Table 23 : The concentrations of T.S.S along the Caspian Sea.

                   T.S.S.(ppm)�Location�No.��                       114.5

                        37.8

                       89.36

                      217.85

                      147.58

                        97.1

                       143.5

                       401.8�SORKH-ROOD 

BABOL-ROOD 

TAJAN

GHARE-SOO

GORGAN

GORGAN-ROOD 

PALANGAN

ASTARA�1

2

3

4

5

6

7

8��                          40�Standard  limit���



    Table 24 : The concentrations of BOD5 along the Caspian sea.

No.�Location �             BOD5 (ppm)��1

2

3�BABOL-ROOD

TAJAN

CHALOOS�                  11.4

                 13.27

                  2.33���Standard limit �                   50��

Table 25 : Input of T.S.S. into the Caspian Sea 

River�volume water

(10 6 m3 )�   T.S.S

   (Ton)�Percent�Information��Babol-Rood

Tajan

Ghar-e- soo

Gorgan

Astara�      425

    207.4

      101

      448

      101�  16065

  18533

  22002

  66115

4058108�   9.83

  11.34

  13.47

  40.48

  24.85�1 season only

4 seasons analysis

12 months analysis

4 seasons analysis

10 months analysis��Total�   1282.4�163296.8�    100�           ��

Table 26 : The Concentration of Petroleum Hydrocarbons

�                  Sediment (ppm)��                     Water (ppb)        �No��      Amount�Location �    Amount �Location ���       54.85

        82.1

       85.12

       24.46

       20.66

       22.73

       68.65

        18.6

       25.96�CHAMKHALEH

KIASHAHR

BABOLSAR 

GORGAN  Rm.

NEKA  S.

AMIRABAD  S.

TONEKABON

KHAJEHNAFASS

TAJAN    Rm.�       2.18

       7.81

       1.79

       1.37

       2.22

       1.45

       1.02

       0.98

       -----�CHAMKHALE

KIASHAHR

ASTARA

LISAR

SHAFA-ROOD

BABOLSAR

TONEKABON 

CHABOKSAR

------�1

2

3

4

5

6

7

8

9��

Table 27 : Input of Petroleum Hydrocarbon into the Caspian Sea 

River�  Water Volume 

       10 6 m3�   Petroleum

  hydrocarbons �    Percent

��Astara�         101�         0.181�     29.72��Shafa-rood�       192.5�         0.428�     70.27��Total�       293.5�         0.609�       100���Table 28 : The Concentration of Heavy Metals in Water, Sediment and Biota



���         S u r f a c e    W a t e r�������         S u r f a c e      s e d I m e n t�����                    Aquatic   animals�����Metal��             River��Anzali wetland����Anzali  wetland��   Rivers��Caspian Sea��    Caspian  fish���Molluscs����Permitted

level�Con.

range

(ppm)�Pollut. 

extend�Con.

range

(ppm)�Pollut. 

extend�Mean 

crust of earth 

(ppm)�Mean 

world sediment

(ppm)�Con.

range

(ppm)�Pollut. 

extend�Con.

range

(ppm)�Pollut.

extend�Con.

range

(ppm)�Pollut.

extend�Permit.

level

(mg/kg)�Con.

range

(ppm)�Pollut.

extend�Con.

range

((g/kg)�Pollut.

extend��Hg�   0.001�0.534�NP�0.23-

0.77�VP�0.08��1.1-

4.1�VP�1.1-

2.5�VP���10-12�0.03�P����Cd�      1�0.001-

7.6�NP�0.01-

0.04�NP�0.2��0.3-

1�P�0.001-

7.4�NP-VP���15-60�0.21�P����Pb�      1�0.09-

32.1�NP�0.13-

0.37�NP�14�19�22.5-

140�VP�0.02-

7110�NP-VP���200�0.3-2.3�NP-P�16.1�NP��As�   0.01�0.028�NP�0.01-

0.04�P�1.8��0.1-

1.1�NP�0.3-

0.7�NP���50������Cr�      1�0.5-

1.57�NP�0.98-

1.93�P�100�70�65.1-

142.5�P�0.04-

3403�NP-VP�14.2-

109.7�NP�0.02-

0.21�0.19�NP����Cu�      1���0.02-

0.04�NP�50�33�34-51�NP�0.003-

132�NP-VP�17.3-

168.1�NP-VP�( 10�0.4-

53.4�NP-VP�120.6�NP��Zn�      1���0.01-

0.11�NP�75�95�81.5-

200�VP�0.01-

853�NP-VP�13.2-

104.7�NP-P�( 15�14.6-

38�P-VP�325.7�NP��Ni�      1�0.35-

5.7�NP�0.26-

0.45�NP�80�52�14.3-

23.9�NP�0.01-

200�NP-VP���     

    1������V����0.35-

1.33���135�21-

131.8�NP�34-

77.6�NP�45.3-

112.7�NP�������Fe (%)�      3���0.07-

0.03�NP�4.41�4.41�2.9-

4.7�NP�0.8-

5415�NP-VP�0.9-

5.8�NP�26.2�0.07-

0.28�VP�1492�NP��Mn�0.001-0.6���0.01-

0.47�NP�850�770�208-

892��251-

823�NP�207.5-

892.1�NP�( 0.1�0.4-

30.9�P-VP�20.2�NP��Ag�0.001-0.01���

��0.1����0.003�NP���20-80�0.3�NP����

NP : Not polluted                    P : Polluted                    VP : Very polluted
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�food chain. Therefore, accumulated heavy metals in the invertebrates could possibly get transferred to the higher trophic level of the food chain.

Further detailed studies focusing on the determination of other pollutant concentration  of invertebrates are required.

b-Sediments

  Heavy metals concentrations were measured  in  rivers, Anzali wetland and the Caspian Sea sediments. Rivers of the Caspian Basin  have various degrees of heavy metals concentrations, are directly proportional  to the distance from the steel factories or mines situated on the bank of  rivers. Sediments of the Anzali wetland are considered highly polluted due to their high concentration levels of Hg, Cr, Pb and Zn. As far as other heavy metals concentration are concerned, they could be classified as  little contaminated  or un-polluted.

c- Water

  The waters of Sefid-rood  river and Anzali wetland were investigated for any  heavy metals concentration. Results showed a low concentration of heavy metals compared with the standard limit (WHO,1984). This indicated that these waters could be classified as un-polluted. Further investigations are needed in this regard.



2-1-2-Non-Point Sources

  These type of pollution sources comprises of agricultural   effluents  and  pollutants,  devided into two groups: 1) Chemical fertilizers, and 2) Pesticides



2-1-2-1-Chemical Fertilizers

  Nitrates and Phosphates are the main components of  most chemical fertilizers used in Iran. 16% of the total fertilizers (national consumption) are used in the northern provinces of Iran, Gilan and Mazandaran. In Gilan, 51,553 tons of fertilizers were used in 1996, out of which urea constituted 61% .The amount of fertilizers used in Mazandaran was 19,0217 tons in the same year, out of which ammonium phosphate constituted 52% (Table 14).

   During  1996, 241,770 tons of fertilizer was used in the northern provinces of the    IR-Iran, of which Urea has been the most commonly used  (48%).



2-1-2-2-Pesticides: 

In recent years, the use of pesticides has increased as a result of agricultural intensification in Gilan and Mazandaran provinces.  

  According to "W.H.O", 3.2% of the authorized pesticides used in Iran are considered as extremely dangerous, 11.8% of these pesticides are classified as seriously poisonous and 24.7% are semi dangerous. Statistics indicate that in 1996, eight groups of pesticides have been used in  solids and liquids, and  only one type was used  in  evaporates form. In 1996, a total of 2,935,726  litters of liquid pesticides and 2, 591,062 kg of solid pesticides were used in these two provinces, herbicides ( 43%) and insecticides  ( 74%) were the most  commonly used chemicals.

   In Gilan province  alone, a total of 914,942 litters of liquid pesticides (insecticides 83%) and 638,426 kg of solid pesticides (insecticides 63%) were used.  In other words, 62.2 litters of chemicals were used  in each square km of Gilan , out of which 43.4 kg was in solid form.  
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  In Mazandaran province also a total of 2,020,784 litters of liquid  (insecticides 38%) and 1,952,662 kg of solid pesticides (insecticides 71%) were  consumed  during the same period. This means that in each km2, 45.3 litters of liquid and 43.8 kg of solid pesticides have been used (Table 29).

  According to  these data, it can be seen that in the whole coastal region, an average of 26.8 litters of liquid and 43.6 of solid pesticides have been used  in  each km2. The type of pesticides used in the country are  shown in table 30.

 The following results were obtained from a survey carried out in Gilan and Mazandaran provinces  regarding the input of pesticides due to agricultural activities along the Caspian coastal region. Seasonal variations and yearly fluctuation of  pesticides  used including, D.D.T, A.L.D, M.C, M.O.C and H.C.H, were detected in this survey.

  -Astara station indicated the highest level and the most commonly used pesticides were, Aldrine, H.C.H (Beta) as well as, H.C.H (Delta + Gama) in lower concentrations.

  -Summer and winter seasons showed highest and lowest level of  pesticide respectively.

    -Astara and Ghare-soo rivers had  the highest level of  pesticides concentration.

  -HCH was the most common pollutant and Di-Aldrine the least common pesticide used. 

  The average concentration of  pesticides indicates that waters in Gilan are more polluted as compared to waters of Mazandaran and : HCH   isomers, total HC, total Aldrine and DDT were the most commonly used pesticides. In Fig.18 and table 30, the amount and the distribution of chlorinated  pesticides are shown.

  According to the available data, each year more than 24 tons of chlorinated pesticides are carried  into the southern Caspian basin by the inflowing rivers. (Table 31) 

  These, are the residue of the pesticides sprayed over the farmlands, orchards and other agricultural lands. The sprayed pesticides, are broken down to less dangerous compounds and eventually are carried to the sea.

   Amongst ten rivers studied,  Sefid-rood  was found to contain more than 50% of all different types of pesticides under study. This is mainly due to the vast surface area of the Sefid-rood basin and the discharge of farmlands and rice paddies, into the basin. Therefore, most of the insecticides used in these farms eventually find their way to the sea (Table 31, Fig.19). Other than this river, three other major rivers; namely as Astara, Chaloos and Babol-rood, carry the highest amount of pesticides discharge into the sea.

  On the other hand, the least amount of chlorinated pesticides are  found in       Nashta-rood and Sardab-rood basins. Concentrations of the pesticides does not vary greatly, from west to east as pesticides are also heavily used in the western region. 

  The 60.7% (maximum) of the total HCH pesticides used in the region, have been  found in the Sefid-rood region, but only 2% (minimum) in Nashta-rood (Table 30). Sefid-rood also possess the highest concentration of D.D.T (49%), and  Sardab-rood the lowest D.D.T concentration level that is only 0.4% of the total. Aldrine (ALD) concentration also happens to be the highest in Sefid-rood (46.2%) and lowest in Sardab-rood (0.1%).

  The other two pesticides (MOC and HC) are also found to have their highest quantity in Sefid-rood with 92.3% and 65.8% respectively, and  in the lowest quantity in  Ghareh-Soo (0.2%) and Sardab-rood (0.3%).







         Table 29 : The List of Pesticides Used in Gilan and Mazandaran Provinces.



����Totals

kg                 percent      �Totals(Amount)

lit.                  percent� Mazandaran(Amount)

  lit                      kg�Gilan (Amount)

lit                 kg�Pesticides�No       ��53828             2.07�1260584           42.9�683558             39672�577026         14156�Herbicides� 1��1895718         73.1�927974             31.6�775541          1369393�152433       526325�Insecticides�2��593068           22.8�143110              4.8�114468            503313�  28642         89755�Fungicides�3��1990               0.07�602989             20.5�447147                   --�155842         1990�Tickicides�4��1022               0.03�    70                    0�   70                    1022�     --              --�Rodenticides�5��14976               0.5�    ---                    ---�   --                     14976   �     --              --�Snailicides�6��30490              1.1�   999                 0.03�   --                     24290�   999             6200�Miticides�7��          

          ---� 852638�             500000�        352638�Fumigates

  (No)�8�� 

      Table 30 : The Concentration of Organo-chloride Pesticides (ppm) along the Southern 

                       Caspian Sea.
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ND

ND
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0.017�1.210
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0.130
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0408
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0.354
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1.844
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0.0914
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0.003

0.006

0.021�11.348

5.036

4.370
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0.869
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Table 31 : Input of Pesticides into the Sea.



������No.�   River�Water Vol.

10(m3�   HCH



Tons   (%)�   DDT



Tons    (%)�   ALD



Tons    (%)�   MOC



Tons   (%)�     HC

 

Tons    (%)�Total

Tons�� 1�Astara�101.0�1.146   9.6�0.122    8.4�0.429  21.0�ND      -�0.227    3.3�1.924�� 2�Shafa-rood�192.5 �0.843   7.1�0.027    1.9�0.160   7.8�ND      -�0.309    4.5�1.339�� 3�Nashta-rood� 30.7�0.027   0.2�0.007    0.5�0.006   0.3�0.001   0.04�0.029    0.4�0.070�� 4�Sardab-rood� 43.5�0.168   1.4�0.006    0.4�0.003   0.1�ND      -�0.020    0.3�0.197�� 5�Chaloos� 372.0�0.871   7.3�0.072    5.0�0.124   6.1�0.070    3.4�0.609    8.9�1.746�� 6�Babol-rood� 425.0�0.682   5.7�0.184   12.7�0.123   6.0�ND      -�0.735   10.7�1.724�� 7�Talar� 118.0�0.166   1.4�0.031    2.1�0.058   2.8�0.071    0.3�0.151     2.2�0.477�� 8�Tajan� 207.4�0.308   2.6�0.096    6.6�0.115   5.6�0.010    0.5�0.178    206�0.707�� 9�Ghar-e-soo�101.0�0.463   3.9�0.186   12.9�0.080   3.9�0.005    0.2�0.095    1.4�0.829��10�Sefid-rood�4000.0�7.232  60.7�0.716   49.5�0.944  46.2�1.880    92.3�4.524   65.8�15.296��T�     --�5591.1�11.91�1.447�2.042�2.037�6.877�24.309��
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                                                distribution pesticide



































































































                                                                 fig.     19

                                                            input pesticide











































































  It could be concluded that among the 5 surveyed rivers, the highest load of pesticides belong to Sefid-rood  river and the lowest to Sardab-rood (while it passes through the mountains before reaching the sea).



2-1-3- Atmospheric pollution

  The  main sources of air pollution along the Southern Caspian coastlines are  industrial units, as well as transportation activities. Using fossil fuels. The industrial  activity is the most important source of air pollution. Existing plants, have not observed  standards set by law, such as  installation of   the special filters to collect  dust, soot and other polluting  particles created by the combustion of different fuels,  therefore they pollute the air through  various emissions  causing numerous environmental problems in the  area.

     The industrial units are devided into three categories:

      1) Units which are emitt suspended particles into the air, 

   2) Units which are pollut the  air by producing fuel  residues and  emission of gases, which are emitting.

     3)  Factories  unpleasant  odors into the atmosphere.



a- Mazandaran Province

  The number of air polluting  industrial units in this province exceed 780, their name and type are listed in table 31. Among these units, rice threshing factories (32% of total units) are the most polluting ones, and  aluminum factories (0.1%) at the least polluting industrial units of this province.Transportation is also responsible for air pollution. Vehicles (petrol & gasoline consuming engines) emit pollutants such as; CO and Ox, and hydrocarbons (HC), suspended particles and sulfur oxides. There are 7,750 vehicles, in Mazandaran out of which 6,812 use petrol and 938 use gasoline (diesel engines). A total of 176,415,000 litres of gasoline and 136,182,000 liters of petrol fuel are consumed in this province.

  Fossil fuel consumed by residential units is another source of air pollution. The amount of annual consumption of fuels used by different industrial plants and units is presented in table 32.



 b- Gilan Province

  Different large factories are responsible for 33.3% of air pollution in Gilan province. Cement factories being the most polluting units. They cause serious air pollution and  threaten the health of the people. Iron units, asphalt making factories and shell crushing factories also contribute to the existing air pollution to a great extent. Rice threshing factories (1800 units)  also add to the problem of air pollution. 

  In Gilan province  there are 150,000 vehicles on the road which doubles during the new year and  summer holidays. Total daily fuel consumption based on the average of 15 liters  per day for each vehicle is about 1,575,000 liters. This figure  too, is doubled during holidays.



2-1-4-Groundwater Pollution

  The total surface water volume of the whole country during the 1995-96  has been  estimated at 110 billion m3, its distribution according to the main watersheds is as follows: 





  1) Caspian Basin                       	         19.4   billion m3

  2) Persian  Gulf & Sea of Oman	           60    billion m3

  3) Uromieh Lake  			          4.8    billion m3

  4) Central Basin			         22.2   billion m3

  5)Hamoon & Sarakhs			3.3   billion m3

 

  There is a 8.2% increase in present surface water compared to the data of the last 30 years.

  Gilan and Mazandaran comprise only  3.7% of the country's, surface area but  receive about 10% of the  total precipitation; reaching 40 billion m3/year. About 30 % of the total water resources of the region flows in rivers that after being used for agriculture or other purposes, reaches the sea. The other two-third is either evaporated or sinks into  ground water reservoirs.

  The total ground water resources in these littoral provinces of Caspian (Gilan & Mazandaran) are estimated to be about 4.23 billion m3, 83 % of which is in Mazandaran and the rest in Gilan. Their utilization in these two provinces are given in Table 38. 

    A comparison between the different water sources in Gilan , is given below:



  One of the main sources of drinking water for human consumption in these regions, are wells. Wells are also used for agricultural and industrial purposes, and constitute 76% of the total supply. The water consumption allocated to each of these two provinces are given in table 39. 

  Pesticides are the most important source of groundwater  pollution in these provinces. Extensive and even illegal use of these substances pollute the surface and ground waters. Since the ground waters are in shallow depth the water table may easily be contaminated by the polluted surface waters.

  Ground water resources are exploited in Mazandaran but rarely used in Gilan province. The deep and semi-deep water  wells are  the main source of  water supply. In fact more than 76% of consumed water is obtained in this way. As a whole, the problem of  water contamination by sewage in cities and villages is threatening the quality of  ground waters. Gentle slope and low natural drainage capability have created  vulnerable ecosystems in Gilan province. A large proportion of the sewage is carried to the sea by rivers. The sewage wells content of polluted waters leaks into underground water and the water tables.

  Expansion and over-population of cities, lack of adequate environmental protection policies as well as lack of  water conservation policies, accelerate the pollution of  water sources both on land surface and  underground. Epidemic intestinal diseases are particularly prevalent in  villages and obviously polluted waters are the main causes of these epidemics.

   Pollution of water by nitrogen compounds is caused by various point and non-point sources  including chemical fertilizers, animal manure, and effluents from factories. Sewage containing  human faces, and effluents containing detergents of different kinds used in  houses,  find their  way into the ground waters. Unfortunately, the drinking water is also contaminated causing all kinds of diseases.







2-2- Existing National Programs and Monitoring/ National Laboratories

  Based on the job description of the existing organizations/ departments, the national programmes and monitoring networks are divided into four main research areas. The table 35 represents the national research programmes and monitoring carried out by different organizations and departments. In addition to the mentioned organizations/ departments, Ministry of the Agriculture and its affiliated research centres are also actively involved in certain research and monitoring programmes, related to the environmental studies i.e. soil and water, and pest control research centres.

  Department of  the Environment, Water Division of the Ministry of Energy have established a sound monitoring network, which could be attributed to  the availability of experts as well as the  budget  required for such investigations and monitoring.

  The research and monitoring programmes of the Department of the Environment not only covers the coastal zone and marine environment of the Caspian Sea but also covers Iranian coastal provinces and watersheds, which includes point and non-point sources pollution monitoring; and different ecological aspects of the coastal wetlands and habitats.

  Existing national laboratories are either local labs, located at coastal areas of the Caspian Sea or are Central labs located at Tehran.

  Coastal labs are not well equipped with the advanced  instruments and are only capable of routine, physical, chemical and biological analysis and preparation of the samples  for further sophisticated analysis to be carried out by Central labs in Tehran . There are few National Laboratories in Tehran capable of analyzing most of the parameters, but they do not  meet the international quality standards. Moreover the analysis done by these laboratories are very time consuming.

  In conclusion, to meet the international quality standards for effective investigation and monitoring not only our existing National Laboratories should be supplemented with advanced equipment but also our personnel should be trained on different fields related to science and instrumentation.









































Table 32 : Fuel Consumption by the Industrial Units in Mazandaran Province.



Type of activities �Coal

(ton)�Gas

(ton)�Petrol

(103 lit.)�Gas oil

(103 lit.)�Mazot

(103 lit.)�Crude oil (103 lit.)�Light oil

(103 lit.)��Food, tobacco and drinking�  0� 321� 2593�  8613�     0�   7129�    728��Textile and leather�198� 830�  493�  6302�    627�  32787�   2056��Wood and products�  0�   5� 3102�11145�     0�   7348�     88��Paper, cardboard and printing�  0�    -�    --�     2�     0�      0�      5��Chemical product�  0�   5�  184�   788�     5�      0�     60��Non-metallic mineral product�6976�  20�  289�  7971�   150�107849�    245��Metallic product�  0�   1�    3�    30�     0�      0�      3��Equipment, machinery �  0�  39�  141�   799�    41�     60�     20��







Table 33 : The Status of the Groundwater Sources in the Coastal Provinces of 

                 Caspian Sea.



Province�    Deep  well��   Semi-deep��        Qanat��        Spring�� Yearly���Number�Yield�Number�Yield�Number�Yield�Number�Yield�   yield��Gilan�2334�159.88�6178�117.55�64�26.85�4642�294.45�598.711��Mazandaran�12688�865.34�69579�732.32�318�76.64�7190�1522.92�3197.212��Total�15022�1025.22�75757�849.87�382�103.49�11832�1817.37�3795.923��







Table 34  : The water consumption rate from the surface and underground  waters.



Province��     Groundwater���    Surface water���          Total����Agriculture�Drinking�Industrial�Agriculture�Drinking�Industrial�Agriculture�Drinking�Industrial��Gilan�704.00�165.38�17.97�5284.50�16.40�29.14�5988.50�181.78�47.11��Mazandaran�2065.30�227.60�18.10�3139.00�25.20�0.20�5204.30�252.80�18.30��Total�2769.3�392.98�36.07�8423.5�41.6�29.34�11192.8�434.58�65.41��































�Table 35: Major National Organizations/ Institution involved in research/ investigation

                and monitoring programs.





Organization/ Institution�National Program�Major parameters�Laboratories facilities�Monitoring Network�Remarks����������Department

of the

Environment









Ministry  of

Health 





Ministry of 

Jahad Fishery Research Institute







Ministry of

Energy







Ministry of oil 







Port and

Shipping Organization

�Oil and non-

oil Monitoring in Caspian

Sea







Endemic disease investigation



Hydrobiology and living

resources of

Caspian Sea

and the rivers.





Surface and

ground water

monitoring





Oil and non-oil

pollution Monitoring



Vessel Traffic

control and oil

pollution control and monitoring�Base-line data an physical,

Chemical and biological

parameters- persistent

organic pollutants, heavy

metals, oil and health related

perimeters 



Health related parameters







Base line data on physical

Chemical and biological

parameters, focusing on

fishes and plankton study







main Anions and cations

content and sediment

measurement





Oil and Oil- products

Measurements







Communication facilities and

oil pollution controlling and

monitoring measures�Local lab at Anzali, Rasht, Chaloos, Sari and Gorgan. Central laboratory in Tehran









3 major local lab and central

lab in Tehran





3 major local lab and central

lab in Tehran 











2 local labs, one in Gilan

and one in Mazanderan







2 Central (Chemical, and

Environmental) labs in

Tehran





2 operational units�Coastal water, water

shed areas, major

wetlands and

habitats







Coastal Areas







Coastal water and

major rivers.











All rivers and coastal

aquiers.







Coastal areas and

drilling sites







Coastal line and

territorial waters�Central and local  laboratories

must be upgraded and local lab

to be improved based on project

requirements







Well qualified lab in Tehran for

organic and non- organic

compounds



Local laboratories must be

upgraded, the central lab

personnel are not well trained

for existing modern equipment

















Well Equipped labs need high

relevant expertise







Lack of proper equipment and

facilities, Lack of experience to

combat oil spill

���
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                HUMAN HEALTH



























3-1- Water Pollution in the Southern Caspian Provinces

  Water pollution in this region is caused by urban run off, solid waste, and sewage. Effluents may be divided into three groups: urban, industrial and agricultural. In Rasht and Anzali, the  urban effluents are the main culprits in polluting drinking waters. Sadly, most of the cities in the coastal region lack a proper sewage system and the water treatment facilities. The industrial effluents are in the second level of importance. Average rainfall in Gilan is 1.5 m/year. This especially causes dangerous situation, because waters easily mix and consumed water in Rasht is discharged into the sewage system. Hence, pollutant splay an important role in contaminating the sources of waters.  Hospitals discharge highly polluted waters into the rivers, the water of which , also in turn carries effluent from the farmlands. It may be concluded that direct relations may be seen between man, water and health (or diseases). Typhoid, dihaorea, etc. are quite common. The number of people referring to the hospitals and clinics, is an indication of unhealthy state of water.

  In Mazandaran, the rivers carry all types of pollutants and they all end up in      Gorgan Bay. 

  Agricultural effluents in Gilan are mixed with large quantities of fertilizers, herbicides and insecticides . Phosphates and Nitrates and potassium carbonates are washed away and carried to the rivers and lakes and cause all kinds of complications. Anzali wetland has been at the receiving  end of all these pollutants gents and this unique complex has shown signs of eutriphication since past decades. Large industrial units along with small industrial unites use large quantities of water and contaminate the water before sending it back to the cycle. The effluents of the industrial units may be devided into two groups based on different types of pollutants they contain.

  a- The poisonous compounds such as cyanides chrome, phenol , chemical and medicinal, compounds. These compounds kill off all kinds of living organisms in the rivers and lakes.

  b- Non-poisonous Compounds which do not Contaminate and poison the living organisms directly but the compounds derived form their breakdown, are poisonous. They reduce oxygen in water, and endanger living organisms of the rivers and lakes.



3-2- Pollution of Drinking Water 

   Almost all of the cities and villages in Gilan have piped water networks. These networks have a few water wells which are equipped with floating engines. Water is pumped to the network system in different times of the year, (avoiding the peak period). Pressure of water in the pipes is not adequate and some times waters are muddy and mixed with other substances. Consuls in 1986 indicated that less house holds are equipped with piping system than the average Iranian households. Deep wells provide water which is pumped to the surface, chlorines is added and after inspection, it ispumped into the pipes for distribution.

  None of the cities in Mazandaran possess sewage system. This causes problems, particularly in the cities where water table is shallow and close to the surface and waters of different origin get mixed. Two types of materials are transferred :

    a- Chemical compounds which may be devided into two groups:

1-The compounds that are necessary to be present to some degree, but their excessive amount cause problems e.g. chlorides, sulfates, sodium, potassium, calcium & magnesium. 

2- The chemicals that have to be filtered from the water , although, it may cost time and money. These include heavy metals such as cadmium, copper, Nickel and other metals  or compounds such as Nitrates, Amonium, insecticides, pesticides and alike.

   b- Biological Agents are some of the most important polluting agents in the water. life span of living  organisms are long and they may cause diseases. These agents may travel long distances on the surface and are able to contaminate water, soil, etc.

  Samples taken from  the various cities in Mazandaran indicated that 98.8% of samples (n=87) were devoid of any chemical pollutions . The microbial pollution of these samples did not exceed 20.7% of the total.

  Samples taken from the waters in Gilan, (n=80)also  indicated that chemical pollution did not occur at all. Biological pollution of the said samples was receded to 1.3% only. This may be considered as good news, particularly in an area with many types of pollution sources. 



3-3- Microbial Pollution

  During the years 1994 to 1996, the bacteriological studies of the coastal regions of the Caspian Sea was carried out by regional offices (Anzali, Chaloos and Sari) of the Department of the environment.

  In this study 21 stations located in the coasts of southern regions has been taken into consideration to determine the microbial pollution level of the Caspian Sea coastal waters, the results of which is and shown in table no.36.

  With regards to obtained data and comparison with standard pollution levels of waters, It becomes apparent, that waters of rivers and coastal areas of the Caspian Sea. Starting from Astara Harbour to the port of Torkaman; are facing with serious pollution problems due to discharge of sewage effluents and other materials.

  Among surveyed stations the most polluted situation is located in the west and the least polluted stations is located at miankaleh in the East.

  The obtained results also show that the pollution levels at the coastal areas of Gilan province is relatively more than the province of Mazandaran.

  With this fact in mind, the pollution levels in the coastal regions of the Caspian Sea, more or less decreases from the west to east direction. With the Anzali port region, having the highest microbial pollution levels. Which is due to high urban population located around sefid-rood river, and also, contaminated discharge of the Anzali estuary to the sea at this location.































Table 36: The mean total and fecal bacterial count measurements along the 

 southern Caspian Sea, 1993-95

�

� Factor 

                   Station�  Total  Coliform

    MPN/ 100cc � Fecal   Coliform

      MPN/100cc� Standard  Plate count

       no/100 cc���Astara�          30940�            327�        1032974���Nokande�          23020�            770�       11362889���Anzali Port�          20288�            977�        8333963���Kiashahr�          17224�            191�         439074���Chamkhale�          15085�            413�         846600���Gafrood�           6581�             48�         397722���Kapoorchal�          13395�             18�         211222���Locality average�          14059�            392�        3230635���Ramsar�           2340�            254�         185444���Tonekabon�           7990�           1375�         560800���Nashtarood�           3895�            509�         277678���CHalus�           4910�           1083�         248407���Salmanshahr�            742�            170�         129125���Shore of Hosaini�           6035�            376�        1042222���Alamdeh�            816�             57�           29911���Locality average�           3817�            546�          257827���Sorkh rood�           5140�            977�          509222���Babol rood�           4131�           1022�          672927���Tajan�           2224�            760�          635241���Gharehso�           4614�            310�          431458���Miankaleh�            121�             17�          152322���Chapakrood�           3165�             63�          159611���Ashoradeh�            240�             65�          466333���Locality average�           2805�            457�          432445���Total average�           6894�            465�          1306969��

































































                                                      fig.  20

                                                      microbial list.





















































































                     CHAPTER FOUR







              Fishery and Aquaculture























                                               ( 4-1- )

                                       Structure of the 

                                     Caspian Fisheries







  According to the types of fish populations, commercial groups of  the Caspian fisheries in Iranian waters fall into three categories as follows:



     1) The sturgeon fishery, with 5 species of Acipenseridae family, 

    2) Bony fish fishery, with six families and about 100 species,

     3) Kilka (Herring) fishery, with 3 species of Clupeidae family .



4-1-1- Sturgeon Fishery

  The composite stocks of sturgeon from Acipenseridae include five species (Table 37):

      1) Acipenser stellatus (Sevruga)

      2) A. guldenstadti brandti (asetra- Russian)

      3) A. g. persicus	(asetra-Iranian)

      4) A. nudiventris	 (asetra-spine)

      5) Husu husu (beluga)

  These five species provide the most valuable fishery resources of Iran in the Caspian Sea.

  The fishing operations (fig.21) is carried out by 216 boats and 1380 fishermen    (Table 39).

Fisheries Dept. (Fisheries Company of Iran) has devided the whole area of sturgeon fishery into five zones from west to east (fig.21), including : 

    - zone 1-  centered in Bandar Anzali ,with 15 fishing stations,

    - zone 2 - centered in Kia-shahr,  with 9 fishing stations,  

    - zone 5 - centered in Nowshahr, with 9 stations,

    - zone 3 - centered in Babolsar , with  9 stations,

    - zone 4 - centered in Ashuradeh, with 9 coastal stations.

  The only gear permitted to catch these species is the fixed gill net with standardized mesh and dimensions set by the Fisheries Research Dept. Sturgeon fishery in Iran has been going on since 1927 with the supervision of Fisheries Dept., and in association with Fishermen’s cooperatives-societies, operating from 51 coastal stations: 24 in Gilan province and 21 in Mazandaran province (fig.21).



4-1-2-Bony fish fishery 

  There are about 100 species of bony fish belonging to six major families living in the Caspian Sea, out of which only about 18 species are of commercial importance    (Table 37). These families are: Cyprinidae, Mugilidae, salmonidae, Esocidae, Percidae and Clupeidae. These Fishes used to be caught by two methods, beach seine and gill net, but in 1996 gillneting was banned by Fisheries Dept., due to its harm to the immature sturgeon. The fishing season every year begins on 10th of October and lasts till 5th of April of the next year. There are some 107 fishing units, 66 in Mazandaran province and 41 in Gilan province. The number of  fishermen engaged was  7192 in 1996  (Table 39).

Table 37: The fisheries and commercially important species in the Caspian Sea.



FISHERY �FAMILY�GENUS �SPECIES�COMMON  NAME��Sturgeon�Acipenseridae�Huso

Acipenser�H.  huso

A.  nudiventris

A. guldenstaedti persicus

A.  guldenstaedti brandt

A.  stellatus pallas

A.  stellatus natio cyrenis

A.  ruthenus�beluga

asetra-spine

asetra- Iranian

asetra- Russian

sevruga

sevruga

sterlet��Bony-fish�Clupeidae





Salmonidae

Esocidae

Cyprinidae



















Siluridae

Muglidae



Percidae

�Alosa





Salmo

Esox

Rutilus









Barbus

Chalcoburnus

Abramis

Vimba

Cyprinus

Aspius

Silurus

Mugil





 Stizestedion�A.  caspia

A.  saposhnikavi

A. kessleri

S.  trutta caspius kessler

E.  lusius linne

R.  frisii kutum

R.  rutilus caspius

R.  rutilus natio kurensis

R.  rutilus natio kmpowitschi

B.  brachycephalus capiscus

C.  chalcoides

A.  brama orientalis

V.  vimba persa

C.  carpio

A.  aspius

S.  glanis

L.  saliens

L.  auratus

S.  lucioperca�shad





Caspian trout

Northern pike

kutum

roach

roach

roach

barb



bream 

vimba

common carp



wels, carfish

mullet

mullet

pike-perch��Kilka�Clupeidae�Clupeonella�C.  engrauliformis

C. grimmi

C. cultriventris�anchovy

big-eye

common��





Table 38: Distribution of fishermen through the Iranian Caspian provinces



Province�1989�1990�1991�1992�1993�1994�1995�1996��Gilan�5592�5481�5407�5969�6015�5724�4961�5342��Mazandaran�5967�5849�5876�5803�5937�5886�4486�4525��Total�11559�11330�11383�11772�11952�11610�9447�9846��





Table 39: Distribution of fishermen based on types of fisheries



Fishery�Base statement�Fishermens(no.)��Sturgeon fishery�Fleet of 216 vessels with 4 crew except region

with 145 vessels with 3 crew, plus 15% on stand-by.�         1380��Bony-fish fishery�107 beach seine units, engaging 5 full-time

 members and90-100 casual laburers. �         7192��Kilka fishery�Fleet of 77 vessels, with a skipper, engineer and an average 8 fishermen, with 15% on stand-by.�          875��






















                                               

































































4
-1-3- Kilka Fishery 

 There are three species of Kilka in the the Caspian sea which are utilized in commercial fisheries:

    1- clupeonella engrauliformes

    2- c. grimmi

    3- c. delicatula

  The herring (kilka) fishery in the southern Caspian Sea started in 1939, but the real fishing started in 1978 with a total harvest of 7,900 tons per year. The annual landings then  increased gradually up to, 57000 tons in 1996 . Apart from a modest canning industry and a market for fresh kilka, it is also a source of fish meal for the poultry and aquaculture industry.

   Fishing season is from 2nd to 20th of May of each year, when the whole fishing operations stops. This short respite is intended to coincide with the breeding season. 

  In 1996, about 875  fishermen with 77 vessels were  engaged in the kilka fishery (Table 39).  The fishing technique is relatively simple and is done through light fishing with a funnel-shaped lift net having a 2.4 -2.8 meter of mouth diameter.



4-2-Status and Trends of the Caspian Fisheries

  The general trend of total catch for all species shows an increase   in the southern Caspian (fig.22) during the last two decades . This is mainly because of a rapid growth of kilka fishery and somehow kutum fishery , while sturgeon fishery has been decreasing for the last 25 years . The status of each fishery in this regard  is as follows:

 

4-2-1- Sturgeon Fishery

  During the last decade, the average annual sturgeon harvest of the Iranian fishery has been 2,068 tons and 1619 tons of caviar, worth  $US 191 million was exported during the  ten years of 1975 to 1984.In recent years, the catch rate has declined sharply (Fig.23), mainly because of overfishing (especially in the northern part of the Caspian Sea), pollution,destruction of natural habitats and spawning grounds. 

  The CPUE index of caviar in the Iranian waters approves the decrease of catch despite an increase in fishing efforts .This trend is shown in figure 24 and shows a decline from 1.805 kg  in 1986 to 0.994 kg in 1994 which is a 45% decrease.

   Despite the decrease in the catch rate and the  caviar production as a whole, there is  a 12% increase in caviar production from Asetra sturgeon (A.nudiventris, A. guldenstadi brandt, A. guldenstadi persicus ) (Figs. 27 and 29) within the period of 1972 to 1994. This has been due to :

  1) alteration of species  composition of these fishes during  this period. The composition of Iranian-asetra (A. g. persicus) has increased from 4.2%  to 69% and russian-asetra (A.g. brandt)  has decreased from 9.6% to 27%,

   2) increases in  female ratio (of A. g. brandti, from 78.5% in 1972 to 85.8% in 1994; and 

   3) the decrease of immature female. The catch rate of beluga (Huso huso) also shows such a decrease  during 1972-1994 which reflects  in  caviar production  as well (Table 41 and fig.28).
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                                                          total catch of Caspian
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                                                           Stogeon production

































































                                                           fig.  24

                                                          CPUE





















                                                           fig.  25 

                                                      Stur.    prod.    by groups





































































                                                                fig. 26

                                                               Sevruga













                                                               fig.  27

                                                                     Asetra











































































                                                                  fig.  28

                                                                          Bluga















                                                                      fig.   29

                                                                 Caviar  prod.







































































Table 40 : Catch composition of Sturgeon in the Caspian Sea ( Iranian waters), 1996.  



Species�     Meat %�     Caviar %��Beluga (H. huso)�           3�          12��Asetra (A. g. persicus, A. g. brandt,

A. nudiventris)�          48�          50��Sevruga ( A. stellatus)�          49�          38��







Table 41 : Sturgeon production(t), (gutted and headed), in the southre Caspian Sea 

                   (Iranian waters), 1974 --1996



������               Total�Sevruga (A.stellatus)

�Asetra (A.g.persicus,

  A.g.brandt ,A.nudiventris)�Beluga (Huso huso)�  Species

��  meat                     caviar�  meat                    caviar � meat                     caviar�meat                 caviar�Year��1674.5                    193.1�676.5                      119.2�582.6                       51.8�415.8                  22.2�1974��1459                       224.7�759.6                      144.8�644.5                       59.1�418.3                  20.7�1975��1821.3                    220.5�739.2                      135.6�1015.2                      67.1�366.9                  17.8�1976��1802                       230.5�759.8                      137.1�784.6                       79.2�257.2                  14.2�1977��1578.4                    211.7            �498.1                      116.7�900.3                       87.5�180                      7.5�1978��1429.1                    211.5�507.3                      116.2�758.3                       88.4�163.5                   6.6�1979��1452.8                    225�502.4                      115.2�802.1                       102.3�148.3                   6.4        � 1980��1623.7                    234�713.9                      137.7   �757.2                       89.1�152.6                   6.7�1981��1456                       204.1�650.6                      122�602                          74.2�203.4                   7.8�1982��1512                       22.5�748.1                      148.1�545.9                       68.2�217.6                    6.1�1983��1617.5                    247.7�811.2                      161.6�581.1                        80.2�225.3                    6.1�1984��1741.7                    305�937.1                      201.4�631.1                        98.7�173.4                    4.9�1985��1547.4                    284        �798.5                      188.9�568.5                         91.6�180.2                    3.5�1986��1724.5                    298�957.5                      200�602                           9 3.9 �164.9                    4.1�1987��1721.2                    281.6�848.6                      181.6�663.2                        96.3�209.4                    4.7�1988��1767                       285.9�844                         176.1�712                           105�210.9                    4.7�1989��1778                       284            �808                         170�762                           108�208                       5.3                             �1990��1789.2                     283.1�772.4                      165.5�812.6                       111.5  �204.6                       6�1991��1583.1                     261.7�695.5                      153.4�725.1                       102�162.6                    6.3�1992��1122.5                     193.3                 �514.4                      11.8�495.1                       76.2�112.9                    5.3�1993���1067                        181.8�5.9.5                       109.7�445.5                       67.3�114.9                    4.9�1994��969                          151.2�426                          90.1�430.2                       56.7   �112.8                    4.5�1995��1078.7                     162.2                 �384.2                       76�557.5                       80.1�137.1                    6.1�1996��





















  There are different reasons for this decrease in sturgeon stocks. According to the Russian  specialists,  after  construction  of  vulga  hydro- electric  dam,  up  to  99%  of

spawning grounds of beluga and 80% of spawning grounds of A. g. brandt and 20% of  spawning  ground of  A. g. persicus  have been  destroyed.

   Iranian rivers have less breeding space and capacity for breeding compared to Volga and Ural rivers.These rivers are under serious threat by human activities and development . 

The main threats could be categorized as follows:

   1) Dam construction on rivers:

       - destroying or decreasing the spawning  areas, 

       - changing the temperature and hydrology regime of the rivers , 

       - effecting the river bed and its environment by water intake and discharge,   

   2) Sand mining :   

       - changing the  river course,

       - polluting the water,

       - increasing the water turbidity, 

    3) Industrial swage and oil pollution:

    4) - overfishing 

       - using unstandard fishing gears, 

       - illegal fishing       

     

4-2-2- Bony Fish Fishery 

 There are about 100 bony fish species in the the Caspian Sea belonging to six  families including: 1) Cyprinidae, 2) Salmonidae, 3) Mugilidae, 4) Esocidae,                 5) Percidae, 6) Clupeidae. Of these specie, only about 10  find their way into the market. The three major species (groups) are mullets (L. saliens & L. auratus), carps (C. carpio) and  kutum (R. firisi kutum) which constitute  85 to 90 % of  the fish caught. The other important species are  indicated in Table 42.      

   Before the banning of beach seine, gill netting harvsted 52%  of  kutum and 43% of mullet while the beach seine method  was consisted some 90% of kutum and the rest of common carp, herreing and mullet. According to the statistics, 60% of the total catch was consisted of kutum and  16-30% of mullets. Herrings (3-11%), roach (1-5%) and common carp (1-7% ) fall into the lower categories of the catch.

  Total yield of all bony fish was some 6,320 tons / year during 1979 to  1993 period. Fishing season begins on the 10th of October and continues till  5th of April every year. There are about 53 fishing units operating in Mazandaran province and 40 other fishing units in Gilan.

  The general trend of bony fish exploitation in recent years (1989-1996) indicates an increasing trend till 1993 (Fig.30), which is thought to have been mainly due to artificial propagation of kutum and releasing of thereby fingerlings into the sea since the begining of 1980 upto now. Despite of an increasing in units of effort, there is a  decline in bony fish catch from 1993 onwards (Fig.30). This might have been caused by different reasons, possibly either due to  fluctuations in fingerlings release in the past or due to overfishing. Other factors such as unstndardized mesh size (resulting in juvenile capture) or disturbances in spawning grounds could also be mentioned.



�     Table 42 : Total production of Bony fish in Caspian Sea (Iranian waters), 1973 - 1996.



Species�Kutum

R.F.Kutum�Mullet

L. salins

L. quratus�Caspian

trout

S.t. caspius�Common

carp

C. carpio�Pike-perch

S. lucioperca�Bream

 A. bream�Reach

R. rutilus�Herring

C. Kesslrri�S. glawis�Others��1973�     2.63�   927.3�      2.9�     93.5�     2.2�    0.3�  22.5�     2�       6� 19.2��1974�    338.6�   403.5�      1.3�   101.6�     2.8�     ---�  34.6�     2�      10� 20.6��1975�    695.7�   963.4�      1.4�    84.4�      9�     0.3�  29.5�    4.5�     6.5� 27.8��1976�   1231.8�  2004.6�      1.1�    47.4�     6.8�     2.4�  94.8�    5.5�     5.5�  33��1977�    530.6�  1297.9�      1.5�    40.1�     11.2�       1�  18.6�     2�      5� 36.5��1978�    191.1�   373.8�      0.7�      13�      2.8�    0.06�   3.6�      -�     2.5�   9.8��1979�     84.1�   352.4�      0.6�    69.6�      0.4�      --�  11.9�      -�     0.1�   2.6��1980�    158.2�  1411.7�      0.3�    69.6�       ---�      --�  71.2�     0.1�      --�   3.5��1981�    252.1�   408.3�      0.4�    129�      1.6�      --� 217.4�0.4�     2.5�   9.7��1982�    342.3�  2674.7�      1.1�   128.4�     13.5�      --� 915.5�10.4�     3.5�  15.7��1983�    277.9�  1637.7�      0.7�   160.2�      4.1�      --� 108.6�1.6�     3.5�  16.7��1984�    252.3�  1219.5�      1.2�   173.4�      3.5�      --� 384.4�20.3�     3.5�  17.2��1985�    174.5�  1402.9�      1.1�   16.4�      0.7�      --� 200.5�34.8�     3.5�   10��1986�    110.4�   177.2�      0.7�     3.4�     0.16�      --�  27.4�71.9�     3.5�   1.7��1987�    162.7�     109�      0.5�    19.5�      0.2�      --�     6�13�     3.8�  10.5��1988�    5000�    1750�      0.5�     20�        5�       0�   100�16�     3.5�   105��1989�    6500�    2380�        -��        5�      --�   130�30�      --�  2068��1990�    8500�    1503�     110��       10�      --�   100�30�   1000�  3671��1991�   12000�    2500�     130��      100�      --�   120�35�   1000�  2686��1992�   12000�    2200�     130��      100�      20�   120�35�   1000�  1445��1993�   12727�    5135�       1��       16�      17�   714�893�    670�  2155��1994�    9277�    2809�       1��       95�      29�  1366�720�     28�  2475��1995�    8435�    5014�      13��       10�       5�  1178�490�      5�   650��1996�    9222�    2554�       8��        6�       3�   878�330�     22�  2477��

      Table 43 : Total production of Kilka in Caspian Sea ( Iranian waters), 1973 - 1996.



Year

�1973�1974�1975�1976�1977�1978�1979�1980�1981�1982�1983�1984��Production 

(ton)�1013�1170�1286�900�1261�771�836�619�1341�798�621�1517����������������Year (contain.)�1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995�1996��Production 

(ton)�1828�2450�4389�4700�7902�8814�13817�21527�28730�51000�41000�57000���













																	

�  The CPUE index  (1990-1994) represents a decrease of relative abundance of bony fish, so that the  catch in unit of effort decreased from 406 kg in 1990 to 205 kg in 1994. This represents up to 50%   decrease for each unit of effort.

   The status of each fishery is as follows: 

 a- Kutum

  This species is the most important  commercial bony fish. The stock of this fish has decreased dramatically as a result of over-fishing, destruction of their spawning grounds and the catch of undersized fish by small mesh size. However, since 1986, as the result of fingerlings releasing programmes, the amount of catch has increased progressively so that in 1993 more than 12000 tons of kutum were harvested (fig.31). From 1986 to 1993, some 120-140 millions of fingerlings were released (fig.37). Another reason for the stock enhancement was the rise of the sea level which improved the spawning grounds of this fish.

b- Mullet

   Three species of this fish have been introduced to  the Caspian Sea from the Black Sea in the past, out of which only Mugil cephalus could not survive. Two other species, Liza saliens and Liza auratus are detritus feeder and have been able  to survive. The size of the catch has been varying during the last two decades (1968-1978) but never exceeded 2000 tons. The CPUE index in recent years has decreased down to 50% (1990-1993). Mean annual catch of mullet between 1990-1996 was 3600 tons (fig.32). The catch composition of these two species is 13-29% and 2-6% for L. salience and L. auratus respectively. Maximum yield was in 1982 with more than 7000 tons causing the population of this fish to decline dramatically. Since 1989, harvests have  not been  satisfactory. 

c- Carp 

  The highest catch of this fish was 1400 tons in 1934. In recent years, the catch rate has increased ( in 1991,43 tons-in 1992 ,588 tons- in 1993, 430 tons, and in 1994,1362 tons).The fingerling releasing programme and the improvement of natural spawning grounds are the main reasons  for this increasing trend.

d- Other fish

  These include pike perch, sea bream, roach, the Caspian trout, barb, and aspius.  These resources were at the verge of depletion  till 1980s, but are now in a  better condition and this has been achieved by rearing and releasing fingerlings as an initiative by the Fisheries Dept. For example, pike-perch catch was 4000 tons in 1931, but was almost depleted by 1980s (fig.34). Release of 2-3 million of fingerlings helped the population to recover(fig.40). It is the same for  sea bream population as well. In 1910s and 1920s, the amount of catch was 700 - 800 tons  annually but it was depleted  afterwards. The trend of catch is shown in figure 14. In 1992, about 6 millions  of  being fingerlings were released  and the releasing programmes are carried out (fig.40).

4-2-3-Kilka

  Kilka fishery in the southern region of the Caspian Sea, started in 1939 ,but the extensive fishing actually began in 1978 with a total harvest of about 7900 tons. The trends of kilka exploitation shows a strong increase, from 4389 tons in 1987 to 57,000 tons in 1996 (Fig.36). This has been proportionate to the fishing efforts.

  According to the preliminary observations , the capacity for maximum sustainable yield of the stock  in the southern Caspian region is roughly about 100,000 tons/year. As  a  result,  the  Fisheries  Dept.  plans  to increase  the  kilka  harvest up to  the level
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                                                                prod.  bony fish
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                                                                Mullet  prod.
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                                                              Casp.    trout  pike...

















                                                                    fig.  35

                                                             Shad    prod.











































































                                                          fig.  36

                                                         Kilka  prod.  
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                                                          REL. fing.  total  Kutum
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                                                             Rel.   fing.   sturg.
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                                                             Rel.   fing.   carp



































































                                                                  fig.   40

                                                                rel.  fing.   casp.  trut....













































































of 100,000 tons/Year in 1999. Investigation  based  on  the trends of exploitation of Kilka represents a strong increase, from 4389 tons in 1987 to 57,000 tons in 1996 (Fig.36). This has been proportional to the fishing efforts.

  Fisheries Research Centre (FRC) in Mazandaran province (Sari), in collaboration with the FRC of Gilan Province (Anzali), has began using hydro-acoustic method to appraise stock assessment, spatial distribution, seasonal variations and abundance estimation, with prediction of their sustainability. These are the most important components in the formulation and design of a rational plan to promote the industry’s growth while  conserving the resources. In this regard,  financial support, scientific assistance and  suitable facilities such as  vessels are required.



4-3- Spawning  Grounds

4-3-1- Sturgeons

a- Sevruga   (A. stellatus pallas , A. Stellatus natio cyrensis )

  Similarities between these two species make identification rather difficult. Slower and late maturation period of the latter is a good index for distinguishing between the two. This type of fish is well distributed in the Caspian and migrates to Volga ,Ural, Terek, Soulak Kura and Sefid-rood rivers for spawning. Spawning begins when the temperature of water reaches 8-10(C in early May and reaches its peak when the temperatures reaches 16.5-26(C in June at the depths of 2-14 meters. The fish spawns in the rivers with a fast flow (1-1.6 m3/sec) using  the river bed made of shingles          or mud. 

   Reduction of water in Volga and Ural  from 1975-1977, discouraged the spawning so that, only 20% of the total fish succeeded to migrate to the spawning ground. 

  On the other hand, the increase in the volume of Volga in late 1970s improved  the  natural condition for breeding and improved survival rate.



b- Asetra

   This group consist of three species as follows:

  1) A. g. brandt: Schools of this fish are most abundant in Volga, and this river is the most important spawning ground for this fish. Ural and Terek are also used as the spawning ground. In the spring, increase in river volum, attracts fishes to the rivers for spawning. This happens when the temperature reaches 21-27(C. 

   2) A. guldenstaedti percicus: This species is distributed all over the Caspian, however it is more abundant in the southern and central Caspian. Different researchers have identified this species as a summer breeder . The Iranian asetra enters the Kura River all year around,  but the main stock (90%) is seen from April to June. In April and May this fish migrates to Volga for breeding.

  The Iranian asetra enters the river in June, when the temperature is 16-22 (C degrees, and spawns in 20-22 (C .This species breeds under the hydro electric dam in Volga. About 5% of the Iranian asetra population also migrate to Ural.

  3) A. nudiventris : This is an important fish of the Caspian.  This fish migrates to Kura, Ural and Sefid-rood rivers to breed and rarely occurs in Volga. It has been also seen in Aras,, Lankaran and Astara rivers as well. This fish might be seen again after the  melting of ice in the rivers by April. In General, it migrates by  April and May. 





c- Beluga ( Huso huso )

There are three sub population of beluga in the Caspian Sea, including: 1) Kura, 2)Ural and, 3)Volga, which are the major spawning grounds of this fish.

   The beluga migrates to  major rivers such as Volga, Ural, Kura, Terek and          Sefid-rood to breed. Physical constructions over these rivers has  mainly destroyed their natural spawning grounds , especially  the hydro-electric dam consructed on Volga is a good example of such cases.

   Beluga occurs in the upstream of Volga and it has also been seen in the tributaries of Volga river, like Ecco, Hekseno, and Kamoo. It is believed that this fish breeds all over the year, but  the maximum spawning occurs in March when the temperature of water is 4-7 (C . The second maximum spawning occurs in August (17-18 (C).

  At present, none of the Iranian rivers( except Sefid-rood) are used as the  spawning grounds by these fishes. This is mainly due to the decrease in the river flow pollution, illegal catch of spawners and the destruction of river bed by sand mining. Sefid-rood river is still a place for the migration of this fish, but in a small numbers due to unsuitability of the migration route up stream.



4-3-2-Bony Fishes

  The spawning grounds of the boney fishes in the southern Caspian consist mainly  of major rivers ,including Sefid-rood, Gorgan-rood rivers, and Anzali lagoon. 

  Kutum (R. f. kutum) migrates to rivers having fast currents, like Sefid-rood river. Roach (R. rutilus), bream (A. brama) and common carp (C. carpio), may be seen in most of the rivers. Aspius aspius prefers the clear water  and barb(B.brachycephalus capiscus) breeds in the muddy waters.

  Other bony fishes like mullet, pike- perch and kilka spawn in the sea. Detailed information is not yet available on their breeding habits.

  Unfortunately,  most spawning grounds of the anadromous fishes in the Southern Caspian have been damaged and polluted causing a sharp decline in their population.  

  Further studies are needed to determine the necessary measures and actions to rehabilitate and enhance the stock of these fishes.



4-4- Fisheries Fleet and Processing Capacities

4-4-1-Fisheries fleet 

  Generally, fisheries fleet in the Southern Caspian Sea (specially for  sturgeon) is based on small boats (these are small fiberglass vessels of approximately 8 m long, powered with 48 hp outboard engines)  totaling 2,181 boats in 1989 and 802 in 1996. The reason for this considerable reduction in the number of these fishing boats is that the gill netting has been banned. In contrast to existance of large numbers of small boats, there are only 6 ships operating in this area. The number of vessels,  exclusively  for kilka fishery (these vessels are made up of wood, steel, or fiberglass, 15-30 m long) has been increasing significantly, mainly due to increase in fishing effort unit. Therefore, they have increased  from 4 vessels in 1989 to 75 in 1996 (Table 44).
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4-4-2-Processing Capacities:

  The main fish processing plants in the southern Caspian are for caviar processing, fish packing, fish meal production; and also tuna, carp and kilka canneries. 

    The number of processing units are represented In table 45.

  The national fish meal industry depends on kilka resources   and  absorbs 90% of annual catch of kilka. There are 16 fish meal plants operating in the whole area, 13 in Gilan and 3 in Mazandaran.

  There are 7 active canneries in the region. Main products consist of  canned kilka, salmon (imported frozen from Europe), and silver carps (provided from local fish farms),  Tuna (from coasts of the Persian Gulf and the sea of Oman in the south of the country) is also processed to a lesser extent.



4-5- Aquaculture

   Aquaculture and inland fisheries sub - sector in the country is based on five large geographic zones with different climatic conditions and natural resources. These are: 

  - the Caspian Sea littoral, predominately the provinces of Gilan and Mazandaran,

  - the Mountain Range, including the long Alborz and Zagros Ranges,

  - the River plain, predominately the province of Khuzestan,

 - the Coastal Zone, or Persian Gulf and Sea of Omanl, including the provinces of Bushehr, Hormuzgan, and Sistan -Baluchestan,

  - the Interior or Desert Zone, including the Dasht and Lut Desert.

  The Caspian Sea littoral has a temperate climate with substantial rainfall (1250 mm/ year). Mean monthly air temperatures range from 5-28 (C, with a mean minimum of 2(C in winter (July/February) to a mean maximum of 35.5(C in summer (June/July). The level of the Caspian Sea is below sea level (about -25m), but in recent years it’s level has been rising quite significantly and sufficiently to cover some of the flat agricultural lands bordering the Sea, and many coastal landmarks. The two major lagoons of the Caspian, the Anzali Lagoon in the west, and the Gorgan Lagoon in the east, have become noticeably larger, and the Anzali Lagoon is now more brackish. The water in the Caspian Sea is saline(2-16 ppt, with an average of about 13 ppt). The annual evaporation rate is between 800-1200 mm.

  Many short  rivers flow to the Caspian Sea through the adjoining provinces of Glian and Mazandaran. Originally, these rivers provided spawning grounds for the migratory anadromous fish species, but several have since been dammed, including the large Sefid-rood, and their waters have been diverted for irrigation.

  Consequently the zone is versatile for aquaculture and inland fisheries. Temperate water species thrive in their natural habitats, and the exotic warm water species thrive in both natural and artificial water bodies of all  sizes for 6 or 7 months of the year when water temperature are around 20 (C or more.

  More particularly, the aquaculture industry was developed primarily in direct support to the national fisheries industry for enhancement of the natural resources of the Caspian Sea and its lagoons, and also to stock both large and small bodies of fresh water inland. Since aquaculture began, about thirty years ago with the introduction of Russian technology to raise and release young sturgeon, the culture based fisheries for some four or five key species in the Caspian Sea have become productive and economically important.











 

    Table 44 : Number of different vessels (fleets) in Caspian Sea ( Iranian waters), 

                 1989 - 1996. 



        Year�        Boat�        Dow�        Vessel��        1989�        2181�            4�            6��        1990�        2072�           10�            6��        1991�        1723�           12�            6��        1992�        1741�           36�            6��        1993�        1746�           47�            6��        1994�        1744�           64�            6��        1995�         624�           68�            6��        1996�         802�           75�            6��











Table 45:  Fisheries processing units in the southern Caspian Sea(Iran), 1995







Province�     Fish  canneries��         Packing��

Fish�

Cold�

Freezing�

Total���Under construction�Active�  Fish�Caviar�meal�storage�plant���Gilan�        7�      6�     1�    23�   13�     8�      3�   61��Mazandaran�       10�      1�     0�    24�    3�     6�      0�   47��Total	�       17�      7�     1�    47�   16�    14�      3�  105��



































  The rapid development of aquaculture and inland fisheries of the country has been due to a large number of initiatives by Fisheries Dept. Currently, Fisheries Dept. has 33 projects in various stages of planning, construction, and operation throughout the country about 10 projects out of which are in the Caspian Coastal provinces. These are illustrated in Figure 42.



4-5-1- Economic Aspects

4-5-1-1- Warm Water Fishes:

  Warm water fish farming in Iran is an economically appealing proposition. The enterprises in Gilan and Mazandaran (Caspian Sea littoral) are seen as more artisanal, generally forming part of wider agricultural operation or being a part- time activity.

  Gilan accounts for the largest contribution to value- added (57%) since there are more farms here than in the other regions. This is followed by Khuzestan (about 33%) and Mazandaran (less than 10%). Other units also exist throughout the country.

   Other units accounts for around 7% of the total value-added in warm water fish farms. The value-added per hectare is usually high in Khuzestan (Rails 790,000/ha) and Mazandaran (Rails 788000/ha), followed by Gilan ( 650,000/ha).

  An assessment of the trends in production, costs and value-added from Iran’s warm water sector between the years 1987 to 1994 reveals an increase in sales/ha. Over this period production increased from 24820 tons to 33500 tons. The increase in sales/ha is believed to be a direct result of increase in the total production of inland water (cold water, warm water and natural water resources) of Iranian Caspian Sea provinces adds up to some 23175 tons (Gilan: 15145 tons and Mazandaran: 8030 tons) that is about 44% percent of the total Iranian inland water production 52529.7 tons in 1995.

  The increase in sales / ha. is beleived to be a direct result of increase in productivity as opposed to price, as prices have tended to fall in real terms between 15% (for grass carp) and 33% (for commoncarp) during period 1992-1995. Field investigation reveals that feed costs as a percentage of sales, were generally iower, with the ranges of up to 18%. The costs of labour on carp farms are also extremely low. The field investigation established these to be in the range of 4 to 12% of sales.

   Net profits recorded from the field investigation ranged from 5% for new enterprises to as high as 75% for established farms. These figures are supported the FAO report (1992).

   However, recent increase in costs and decline in prices (in real terms) show a marginal profit in warm water fish farming enterprises. It is doubtful however, as to whether the economic potential in this sector has been significantly reduced. 



4-5-1-2- Cold Water Fishes:

    The number and size of cold water fish farms in Iran is significantly less than warm water fish farm. Little is known of the margins, except that sale prices have showner markable increase in real terms up to 9000 Rials / kg (compared with Rials 2500-4500/kg for carp). Production per unit has also increased. Feed costs, the major variable costs, tends to be higher for trout (up to 60%) than for carp and, as these costs are known to be increasing, gains in price and ultimately net profits may have been decreased. The cost of labour is also considerably higher than that of carp farms, i.e.    24% of sales which was a normal figure recorded during the field investigations.



    The cold water fish farms are only in Mazandaran province and no cold water fish farm exist in Gilan.

  Field investigation of this sector revealed varying degrees of success, with some farms claiming to be profitable  and other claiming the opposite, It appeared, that the capital investment could be recovered in the first year of operation. As the number of farms within this sector is small the value-added to the economy is minimal.
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Table 46: Annual production (in ‘000) of the main cultured specie in government and 

                 private hatcheries, 1978-1996.



species�kutum�sturgeon�carp�Caspian trout�Rainbow

trout �Bream�Pike perch�Total��1978�11857.4�3244.8�      -�      -�       -�    -�       -�15102.2��1979�2637.8�2911.4�      -�      -�       -�    -�       -�5549.2��1980�      -�     -�3003.5�      -�       -�    -�       -�3003.5��1981�   405� 2044�      5�      -�       -�    -�       -�2454��1982�   280�1016.2�811.7�      -�       -�    -�       -�4637.1��1983�      -�25335.3�1028.9� 2185.8�       -�    -�       -�28550.2��1984�28342.2�1104.7�5036.5�      -�     570�    -�       -�35053.5��1985�38000�1132.1�12836.1�      -�  1804.5�    -�       -�53772.8��1986�51704.9�2283.6�20831�      -�  1565.2�    -�       - �76384.8��1987�72000� 3040�19044�      -�    3012�    -�       -�97096��1988�84306.7�3157.5�50021.9�     50�      50�    -�       -�138036.3��1989�140158� 3149�61176�      -�    7280�    -�       - �211763��1990�156268� 4343�93377�   155�    5389�   66�    118�259716��1991�109843� 6608�84208�   155�    4974� 2275�   1630�209693��1992�144680� 3457�42709�   360�    1834� 5929�   2443�200782��1993�100047� 4176�73321�   335�    7401� 5524�   1160�191964��1994�142734� 6295�104089�   640�    8423�10350�   2888�275418��1995�117919� 9125�112824�   800�   11937�11217�   2270�266092��1996�142092�12456�130371�   424�   28940� 8478�   2414�325175��





Table 47: Warm water fish production in the Caspian coastal provinces (1995).



Province�No. of farms�Active operating area (ha)�Production

( t )�Unit  

( t/ha )	

��Mazandaran�         233�           494�         18.2�     3.65��Gilan�       1983�          3789�       13700�     3.62��Total Caspian

Sea littoral�       2216�          4283�       15502�     3.62��Total (Iran)�       2539�         8107.7�      26811.7�      3.3��





Table 48: Cold water fish protection in the Caspian coastal provinces (1995).



Province�No. of farms�Active operating

area (m2)�Production

( t )�Unit  

( t/ha )	

��Mazandaran�           16�         18200�        170�     9.34��Gilan�            --�             --�          --�       --��Total Caspian

Sea littoral�           16�         18200�        170�     9.34��Total (Iran)�            69�        126070�        1332�    10.56��











Table 49: Natural water resources (1995).



Province�Active operating area (ha)�Production

( t )�Unit  

( t/ha )	

��Mazandaran�        7753�       6058�   781.3��Gilan�       11596�       1445�   124.6��Total (Iran)�       19349�       7503�   905.9��Total Caspian

Sea littoral�       518862�      24386�   46.99��















Table 50: Government fish hatchery facilities and their production rate (1995)





Province�Name of hatchery�Species produced�production (1995)��Gilan�Shahid Beheshti�Sturgeon, Pike -perch�6.1 million; 2.3 million���Shahid Ansari� Kutum, Bream, Carps�64.6 million; 11.2

 million; 9.6 million��Mazandaran�Shahid Rajaii�Sturgeon, Kutum,

 Carps�0.7 million; 46.2 million; 6 million���Shahid Marjani�Sturgeon, Kutum,

 Carps�2.2 million; 7.2 million; 1.4 million  ���Shahid Ba-honar

 (Kelar-dasht)�Caspian trout�0.8 million��





























4-5-2-Infrastructures 

  Because of the importance of the culture-based fisheries in the country, particularly in and around the Caspian Sea, there are many large seed production facilities, or fish hatcheries.

Production in the hatcheries:

  Hatchery production, as the fundamental source of resources for all culture-based fisheries, is an important objective. The production of fingerlings has been relatively constant (between 200-300 million) each year. National statistics of production by species ( in x 000s  fingerlings) are given in table 46.

   There are 9 fish hatcheries and fingerling production facilities owned and operated by fisheries Dept. and another one for sturgeon (the Gorgan sturgeon farm) is under construction. These fish hatcheries are listed in Table 51. The hatcheries function relatively independently, with little coordination for production targets. A summary of these facilities are presented as follows:

   Since 1994, there are over 20 private warm water fish hatcheries providing  about 100 millions fingerlings, around the country. Thirteen of the hatchery producers are in the province of Gilan. 

Manufacturers of feed  and fertilizer

  Two animal and poultry feed manufacturers in the Southern Caspian Sea coastline also produce artificial feed for fish, predominantly for rainbow trout. These     companies are Sefid-rood Feed Mill (in Rasht) and Gumbat Feed Mill Factory             (in Sari).   

  1) Establishment of the Training Centre in Gomishan : This centre is in  Gomishan (formerly in Mazandaran province but now in Golestan Province) and aims to provide educational  and extension services for the experts and fish farmers. This centre has 20 ha. of farms with relevant facilities (e.g. intake and discharge  canals, and pumping stations), and 220 m2 educational facilities,  and propagation hall under completion, covering some 225 m2 .    

 2) Siahkal Fish Propagation Centre : aiming at the artificial propagation of          sturgeon and pike-perch fingerlings for releasing into the Caspian Sea. This               centre has an area of  350 ha. with 240 ha. of rearing ponds. It was completed  in 1996.

  3) Shahid Bahonar Propagation Centre : in Kelardasht in Mazandaran province. The aim of this centre is to  produce 3million fingerlings of rainbow trout and 0.5 millions of the Caspian trout annually.  

  4) Shahid  Rajaie  Propagation and  Rearing Centre: It located at Sari, the  capital of Mazandaran province,  for the production of  sturgeon  fingerlings in an area of 60 ha. with an incubation chamber.

  5) Shahid Beheshti Propagation and Rearing Centre: This centre is situated in Gilan province (also called Sadde-e-Sangar) and is the oldest and most important hatchery in the country. This centre Has a total area of 250 ha. and aims to enhance the sturgeon fingerlings production. 

  6) Shahid Ansari Rearing Center: this centre is in Rasht, the centre of  Gilan province and aims to produce  fingerlings of different species such as kutum, sea bream and carps. The total area is 75 ha. 

  7) Construction Project for the Rearing of Sturgeon fingerlings in Gorgan : this project aims to rear and release about 7 million of sturgeon fingerlings. The Area of this  propagation centre is 300 ha. and it is situated at about 60 km  from Gorgan (centre of newly province, Golestan). A total of 72 ponds (144 ha. each )  and a canal of about 4.5 kilometers from the Voshm-gir Dam (to the north), provides the needed water for this project. This  place is still under construction and is due to be finished next year.

  8) Bream (A. brama) rearing station project : the aim of this project in the east of Torkaman port (eastern part of Caspian) is to produce some 25 million fingerlings of bream (A. brama). It covers an area of 88 ha. and comprises of 22 ponds. 32% of the project was completed by the end of 1997. 

   9) Shahid Marjani Sturgeon Rearing Centre : this centre is in Mazandaran province (eastern part of the Caspian) and covers some 78 ha. with 24 ponds. The aim of this project is to produce sturgeon fingerlings.



4-5-3-Administration and institutes

  Fisheries Department of IR-Iran (Shilat) is responsible  for the fisheries affairs in the country and is headed by the vice-Minister who acts as the Managing Director, with a supervision of a  Board of Directors. Shilat is organized into four departments, a number of general offices, and affiliated companies. An organizational chart, indicating the current structure (October, 996) including aquaculture department, is shown in figure 42.

  The aquaculture and inland fisheries scientific the Fisheries Dept. has three principal functions: 

 - provide resources to enhance the fisheries in the natural waters, and to manage the inland fisheries resources through proper management of the fisheries activities, providing new technologies, training courses and fisheries extension programmes, etc.

  - develop aquaculture practices in inland and marine waters .



     As a step towards the protection of the living resources and particularly towards the sustainable fisheries, the Fisheries Department of the IR-Iran has started a unique programme which is encouraging the fisherman to refrain from fishing by gill-netting. This programme have been effectively implimented for the last few years, with a budget of about 20 million US $. Fishermen are provided with incentives as a reward for refraining from gill-netting fishing method which have been proved to have a negative impact on sustainable fisheries. Certain incentive and dis-incentives could enhance the fishery status of certain species. 
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5-1- Existing response capabilities and facilities

  The ports and shipping organization of the I.R.Iran, joined the OPRC in (19 july, 1997). The convention is aimed at providing appropriate measures to respond to any oil spill and protection of the marine environment against oil pollution.

   The most important aims of the convention are such as:

 I) Reporting any oil spill and oil pollution to the nearest country.

ii) Provide necessary equipment and facilities for oil pollution prevention and control.

iii) Establishment of guideline and measure for oil pollution preparedness  and response.

iv) Technical assistance to the OPRC country members.

v) Investigation on inventory technical method, for oil pollution control and prevention.

vi) Regional and international cooperation for oil pollution control and    prevention.

   The ports and shipping organization has made an atempt to prepare an oil pollution contingency plan as well as preparedness and response programmes. The port and shipping organization  will also join the convention on Marine Pollution Prevention (MARPOL) immediately after acquaring certain port and harbour facilities.The following oil pollution control facilities has been installed in Anzali and Nowshahr port (Table 51).



a- The Anzali port facilities includes :

  i) One skimmer, with pumping capacity of 250 M3 / hr.

 ii) One skimmer, with pumping capacity of 30 M3 / hr.

iii) One Boom with a lenght of 140 m for oil collection.

b- The Nowshahr port facilities includes :

  i) One skimmer with pumping capacity of 12 m3 / hr.

 ii) One boom with the lenght of 140 m.









Table 51: List of equipment used for oil pollution response



Name of the port�Water pump�Sucking pump�Float�Skimmer�Boom��Anzali port�      1�       1�    1  �         2�1 (600)��Nowshahr port�      1�       1�    1�         2�1 (600)��





 The national cooperation  proposal for oil and response pollution are under preparation by the ports and shipping organization .

  In this context, the investigation on sources of oil pollution , oil pollution survey, and monitoring and furthermore the implementing of the polluter charges “Polluted Pay” would be the responsibility of the Department of the Environment. It is necessary to have analytical laboratory in any of these ports. The requirement, for the Anzali and Nowshahr ports are as follows:



Establishment of laboratories

Boats (six in numbers)   

Construction of a oil pollution land station

Research  vessel  (2)

Float  (10)

Qualified Divers (10-15 persons)

Accessories (G.P.S, life jackets, etc.) 



5-2- Review of Existing National Legislation

  Although the coastal zone and marine environment of the IR-Iran experiences heavy damages and losses due to the transport of hazardous chemical but surprisingly , existing national legislation with regards to response , intervention and compensation is concerned more about oil spills rather than hazardous chemicals. The National Act Concerning the protection of the sea and the frontier rivers against oil pollution is discussed here.     



ARTICLE 1: 

   For the purpose of this Act:

“Territorial Sea” means the territorial waters referred to in Article 3 of the Act amending Act Concerning Delimitation of Territorial waters and Controlled Zone approved on     12 April 1959:



“Pollution” includes discharge or escape of oil or any oily mixture into the waters to which this Act applies;



“Oil” means crude oil and refined oil whether by itself or mixed with their residue and sludge;



“ Oily Mixture” means any mixture with an oil content;

“ Ship “ means any sea - going vessel of any type and any floating vessels whether self- propelled or towed by any other means;



“ Tanker”  means any ship in which the greatest part o its cargo carrying space is constructed for the carriage of liquid cargoes made of oil and which is not actually carrying a cargo other than oil;



“ Mile “ means a nautical mile of 1.85 meters;



“ Nautical Knot” means the speed of a vessel at a nautical mil per hour;



“ Instantaneous rate of discharge of oil contents” means the rate of discharge of oil in litres per hour at any instant divided by the speed of the ship in Knots at the same instant.









ARTICLE 2:

  Pollution by oil or by any oily mixture of Iranian frontier rivers, internal waters and territorial sea, caused by ships, drilling platforms or artificial islands (whether fixed or floating) or by pipelines, tanks and other installations located either inland or in offshore area is prohibited.

Any person who commits such an offence shall be liable either to imprisonment.



Article 2 : (Cont(d)

  for ,misdemanour ranging from six months to two years or payment of a fine raging from one to ten million rails or shall be l-iable to both penalties. If , however, pollutionis caused through want of diligence or lack of  care, the minium fine penalty shll be imposed .With a view to arresting the person who has committed the said offence and preparing a proces- verbal on determining the extent of pollution, the Imperial Iranian Navy or the Gendarmery may detain the tanker, should the cause of pollution be the tanker , or to prevent to carry on operations if the pollution is caused by other sources.



ARTICLE 3:

  The following ships which are in Iranian ports or waters shallprepare and keep an Oil Record book:

    a) Tankers with a gross tonnage of 150 or .more.

    b) Vesels other than tankers with a gross tonnage of 500 or more.



ARTICLE 4: 

  On each occasion , the following events shall be immediately and fully recorded in the “Oil Record Book “ referred to in the above Article giving the date , hour , name of the port  or ports and or the geographical coordinates . The entries in this book shall be signed on the same date by the responsible officer (s) of the ship concerned and shall be endorsed by the master.

a) Ballasting and debllasting , giving the following particulars:

  I) Name  and \or  number of the tanks concerned according to the ships capacity chart. 

   II) Type of oil which had been loaded in each cargo tank before ballasting .

 III) Approximate quantity of oil mixed with water when .transferred to slop- tanks ( to the nearest ten percent).

b)Cleaning of tanks giving the following particulars:

   I) Name and\or number of the cleaned tanks .

  II) Type of oil previously loaded in the cargo tanks .

 III) Name or number of slop-tanks  into  which the  water and oil of  the main tanks have been transferred. (any discharge of the said water or oil into the sea should be recorded).

c) Settlement of oil from water in the slop-tanks and discharge of  the water into the sea, giving the following details: 

   I) Name and\or number of the ships slop- tanks .

  II) Frequency and number of hours during  which  water has been  settled  in the slop- tanks.

  III) Quantity of settled water discharged into the sea .

 IV) Approximate amount of  oil left in  the slop-tanks and its  proportion to the capacity of the ship .

d) Discharge of oil residues from slop-tanks or other tanks or from other parts of ship, giving the following datails:

   I) Methadone place of discharge (whether inland or in the sea).

  II) Name and\or number of tanks or other parts .

 III) Quantity and type of discharged oil.



ARTICLE 4: (Cont’d)

e)  Escape of oil due to an accident or in exceptional cases giving the following details:

   I) Approximate amount and the type of oil , to the pearest ten per cent .

  II) Circumstances under which escape of oil occurred and its cause.

Note1: In addition to the aforesaid details the following pointsshall also be recorded in the oil Record Book in respect to the tankers;

   1. A report on the loading of oil cargo.

 2. The manner of the transfer of  oil to the various tanks of the vessel during loading of the oil.

  3. A report on the closing and opening of valves as well as other connection apparatus of the oil cargo tanks either before or after loading and unloading . 

  4.  Opening or closing of the valves which connect  oil pipes  to  the  ballast, water.

  5.Opening or closing of the side  valves which are  connected  to  the  sea water during loading or after each of these two operations.

   6. A report on the off loading of the oil cargo.

Note2: The entries in the oil Record Book shall be in one of the following languages : Persian, English or French .

Note 3: Every oil Record Book shall be kept on board the ship for a period of six months following the entry of the last event and will be then sent to the ports and shipping  Organization which will keep the said books for not less than six years .

Note 4: It shall be prohibited to erase any error entered in the oil Record Book . The error must be crossed out so as to be legible and the correct entry shall be written instead again.



ARTICLE 5: 

  While a ship ( whether Iranian or foreign ) is in Iranian waters or ports , the officials of the ports and shipping Organisation are authorized to inspect the oil Record Book and make out a copy of the entries thereof . The copy so made shall be signed by the responsible  officer and the Master of the ship . The said authorities may also questionthe responsible  officer and the Master of the ship and \also  to take sample of the oil cargo, if deemed necessary . Where the ports and shipping Organization has no office bureau or agencey, the authorities mentioned . in Article 11 shall like action as described above . The copy so made shall be legally valid .



ARTICLE 6: 

   The penalties set out in Article 2 shall not apply to:

 a)Exceptional cases where pollution is considered necessary and unavoidable in order to save the ship and human life provided that firstly , the pollution is commensurated with the damage threatening the ship or the life of persons on board and secondly , that immediate action is taken to prevent the spread of pollution and to clean any traces left thereby after th incident.

  b) Unintentional (accidental ) pollution which is the consequence of some unforeseen leakage or accidental technical failure of or damage to the ship, pipeline or other installantions provided that immediate action is taken following the incident to prevent the spread of pollution and clean the traces left thereby.

Note: In the above cases those responsible shall immediately report the incidents to the competent authorities at the nearest Iranian port, otherwise they shall be liable to the minimum penalties laid down in Article 2 hereof.

  c) Discharge or escape of  oil from a ship, other than a tanker, proceeding en route, when following conditions are all satisfied;

  I) The instantaneous rate of discharge or escape of oil content does not exceed 60 litres per nautical mile

   II) The ratio of oil in the oil content does not exceed one per ten thousand.



ARTICLE 6: (Cont(d)

 III)The discharge or escape of oil is  made at a  distance  not less than 12 miles from the nearest point of Iranian territorial sea.

  d) Discharge or escape of oil from a tanker, proceeding en route, when the following conditions are all satisfied;

  I) The instantaneous rate of discharge or escape of oil content does not exceed 60 litres per nautical mile. 

   II) The total quantity of oil mixed with ballast water discharged from a tanker does not exceed 1/30,000 of her total cargo carrying capacity.      

  III) The distance of a tanker from the nearest Iranian coast line is more than 50 miles.

Note: Discharge or escape of oil from the bilge ( the bed of the engine room and pump house) of the tanker shall be subject to section (c) of this Article.

  e) Discharge of ballast from a cargo tank of a tanker which, since the cargo was last carried there in, has been so cleaned that any effluent there from, if it were discharged from a stationary tanker into clean calm water on a clear day, would produce no visible traces of oil on the water. In the event that the tanker is equipped with the testing instrument or ballast water is discharged at the port, it should be ascertained in advance by measuring or testing of the ballest water that the oil contens there in does not exceed 15 per million.

  f) Discharge or escape of oil from pipelines, drilling platforms, artificial islands, tanks or other installations in cases of force majeur, provided that all precautionary measures have been taken before the incident and that immediately after the incident, steps are being taken to arrest the spillage and to remove traces left thereby.



ARTICLE 7:

Responsible persons referred to in this Act shall carry out the instructions given by the competent authorities. Any person who fails to carry out the written instructions given by such authorities, as any person responsible for the ship, who fails to meet the requitement to keep an Oil Record Book referred to in Article 3 of this Act, or who makes a false or misleading entry (in the said book) shall be liable to the minimun penalty prescribed under Article 2 this Act.



ARTICLE 8:

  The ports & Shipping Organisation is authorised to take precautionary measures in order to prevent and attest the spread of pollution where certain incidents cause or posed a threat of pollution endangering the safety of the waters referred to in Article 2  of this Act. The said Organisation is also authorised to provide and operate reception facilitates and installations in ports and jetties as it may deem appropriate in order to facilitate the discharge of ballast water and oil residues from ships. The charges for the use of such facilities shall be fixed according to the regulations to be approved by the ports & shipping Organisation and the National Iranian Oil Company.



ARTICLE 9:

  The ports & Shipping Organisation may require, through the NIOC, the oil companies engaged in exploration, production, transportation and exportation of oil in Iranian territorial sea and in the continental shelf to instal in Iranian Oil Terminals, within a reasonable time, the installations and facilities referred to in the preceding Article, The oil companies concerned shall, however be bound, in the course of performance of their operations, to comply with such rules and directives as may be announced by the Government for protection of the sea against pollution.



Note : Where the installations and reception facilities, referred to in this and in the preceding Articles, are or will be installed, ships intending to discharge their oily ballast water or oil residues are required to use such installation and facilities. The National Iranian. Oil Company shall arrange for the operation of the said installations and facilities at Iranian Oil Terminals.



ARTICLE 10:

  The ships to which the provisions of this Act apply must be insured, when entering Iranian territorial sea, against sea pollution damages. Those ships which are not insured shall carry anindemnity lecter to compensate any such potential loss or damage.

The terms and conditions of such insurance policy or indemnity letter and also the minimum and maximum amount (of such coverage) shall be subject to regulations to be approved by the Council of Ministers.



ARTICLE 11:

  The competent authority to implement this Act on behalf of the Ministry of Roads and Transportation shall be the ports & Shipping Organisation.The Imperial Iranian Naval and Air Forces, Department General of Civil Aviation of Iran, the National Iranian oil company, the Organisation for the protection of the living Environment, as well as the State Gendarmerie shall cooperate with ports & shipping Organisation on every occasion.



ARTICLE 12:

  Those officials of the ports & shipping organisation who are assigned by theOrganisation to detect and prosecute offences referred to in this Act , shall be regarded as the law- enforcing officers of theJustice Department  in sofar as they carry out their legal duties in connection with the enforcement of this Act, provided, however, they complete a special course , in the field of the duties of the law-enforcing officers of the Justice Department under supervision of the provincial public prosecutor and succeed in obtaining necessary license from the public prosecutor . pending establishment of the special courts in Iran referred to in the Iranian Maritime code, bearing of the offenses mentioned in this Act shall fall within the jurisdiction of the court of Misdemeanor (Dadgahe Jenhe).



ARTICLE 13:

  In the event of violation of the provisions of this Act, resulting a damage to Iranian ports , beaches or other coastal installations or to marine life and natural resources , the court may also condemn those responsible for the incident to pay damages as well.



ARTICLE 14:

 Those responsible for pollution shall pay all the expenses incurred by competent authorities or by other agencies instructed by such authorities in preventing or removing the pollution. In general , the said authorities and their affiliated organisations and agencies shall be entitled to receive reasonable fees for services rendered by them for the above purpose.



ARTICLE  15:

  The ports& shipping Organisation may ,if necessary , apply to competent judicial authorities for a garnishment order to cover the  damages in accordance with penalties procedures .



ARTICLE 16:

 The Government is required to cooperate with other interested Governments in the protection of waters referred to in this Act against pollution , and to prepare and put into effect any agreement which it deems necessary for this purpose.



ARTICLE  17:

  The statutory limitation period to bring an action for damages referred to in Article 13 of this Act shall be 6 years following the date of occurrence of damage.



ARTICLE  18:

  The Organisation for protection of the living Environment shall remain responsible for any marine ecological research as well as the protection of the sea against pollution caused by factors other than those mentioned in Article 2 of this Act .



ARTICLE 19: 

  The ministry of Roads & Transportation as well as the Ministry of justice shall be responsible for the enforcement of the Act .The Regulation Relevant to this Act shall be propsed jointly by the ports and shipping Oragnisation , the organisation for the protection of living Environment and the National Iranian oil company.Tnese Regulations shall come into force after being approved by the council of Ministers.















5-3-Evaluation of Needs for Education Training and 

      Information Materials

  There is no dearth of qualified personel who(s experties are oriented towards a specific field of science. On account of the complexity of the coastal zone and marine environment of the Caspian Sea, it is strongly felt that our needs in regards to training ties in having experts who(s knowledge is multi-oriented, specially thoes experts who are the actual decision makers. 

The training programme needed are listed here. It is to be noted that the required trainings are not made on the priority bases in this list.

- Training programme on: 

   I) water pollution as well as land-based pollution surveys and monitoring.

  ii)Water pollution prevention measures and contingency plans at managerial level.

  iii) Ecology of the region at managerial level.

 iv) Remote sensing; image processing; geographic information systems; information technology, spatial information system.

   v) Environmental management as well as environmental law & regulations.

  vi) Recent advances in coastal and marine instrumentation and suffesticated analysis.

  vii) Natural disaster management

 viii) Management of coastal alteration including sea level rise

   ix) Recent advances in living and non-living resources management.

    x) Environmental impact Assessment 

 xi) Integrated Coastal Zone Management which could support the sustainable development of the states as well as the region.

  xii) Formation of a  Regional Scientific Community trained on all the aspects of ecology which could enhance the undrestanding of the Caspian Sea at the regional level.

 xiii) Short- term refreshment courses for the experts and environmental managers.



    Exchange of data and information could be achieved through establishing a Regional Data Bank/Centre having trained expert from all the member state.

  Environmental Education Task comprising of qualified personnel could enhance the public awareness through different programmes designed for different level of educational system
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6-1- Review of Existing National Laws and Regulations Related to the Protection of the Caspian Environment.



  By the national law of the Islamic Republic of Iran Department of the Environment has been appointed as the responsible authority for the environmental protection and development . Except in few cases related to the fisheries , the national laws and regulations are referred to the entire environment of the I.R.-Iran in general and they do not specify the Caspian sea in particular.

   National laws and regulations related to the protection of the environment in general could be enumerated as:

 Law of “ Environmental protection and Development” (1991)

 Law of “ Protection and Exploitation of the Fisheries Resources “, (1974)

 Law “Applicable to Any Economical, Cultural, societal Development”, (1989).

 Law of “ prohibition of Any Establishments which is Against the Health and protection of the Urban and Sub-urban areas “ , (1949)

 Law of “ Protection of the Sea and  internal  water- bodies  Against  the Oil and Oil-products Pollution,”(1975).

 Law Related to “ Punishments Applicable to the Over-exploitation of the Fishery Resources in the Persian Gulf and the Caspian Sea”, (1979).

  Law of “ Proper use of water Resources”, (1982)

  Law of “ Protection against the Natural Environmental Damages”, (1991)

  Law of “ Endangered Species of Wild Fauna and Flora,” (1974)

  Law of “ Environmental Protection against the Water Pollution”, (1984).

  Law of “ Environmental Protection against the Air Pollution”,(1975).

  Environmental Protection and Enhancement Act, (1974).

  Law of “ Protection of the Natural Parks, Protected Areas and Sensitive  

  Areas”, (1975).

  Law of  “ Environmental Health”, (1992).

 Law of “Establishment of the National High Commission on Oceanography”, 1991. 



  On account of the needs to have a well co-ordinated oceanographic activities and better management of the living and non-living resources of the Persian Gulf, Sea of Oman and the Caspian Sea a National High Commission on Oceanography was established in the year 1991, which include seven committee involving different relevant ministries, organizations and departments.

     a) Committee of the physical oceanography, ocean dynamic, and oceanic 

         meteorology (National Meteorological Organization)

     b) Committee of the Marine services, shipping, trade, and law of the sea (National 

          ports and Shipping Organization)

     c) Committee of  marine  engineering and  mapping (Ministry of Petroleum)

         d) Committee of the environmental protection and marine pollution 

              control (Department of the Environment)

         e) Committee of the marine living resources (Fisheries Department)

          f) Committee of the marine non-living resources 

             (Department of Geological Survey)

          g) Committee of the Oceanographic education and knowledge (Ministry of the 

              Higher Education)

6-1-1- The Environmental Protection and Enhancement Act (1974)



Section 1   

  The Department of the Environment shall be responsible for the protection and enhancement of the environment , for the prevention and control of any form of pollution or degradation leading to the disturbance in the balance and proportion of the environment , and for the conduct of all matters related to wildlife and the aquatic biota of the territorial waters.

  The Department of the Environment, here in after referred to as the ‘Department’ shall be attached to the president of  I.R.I Office. It is a corporate body with financial independence functioning under the supervision of the Environmental High Council.

  Note 1: The Iran Fisheries Company and the southern Fisheries Company shall (continue to) function and act in accordance with the law and regulations governing them.

Section 2

  The Chairman of the Environmental High Council is the President of I.R.I. The Council shall be composed of the Minister of Jihad , the Minister of Health , Director of the plan and Budget Organization , the Director of the Department of the Environment and four other qualified persons recommended by the Chairman of the Environmental High Council and appointed for a term of three years by the chairman.

Section 3

  In addition to the jurisdiction and powers vested in the Game and Fish protection High council under the Game and Fish Law , The Environmental High Council shall have jurisdiction and powers to:

	a - Set aside certain areas as national nature monuments , wildlife refuges and protected areas, and to define precisely the Limits and boundaries there of subject to:

1. The provisions of the Game and Fish Law as well as the provisions of the Laws and regulations the Forest and Renge Organization;

2. The approval of the Minister of Agriculture and natural resources in respect of regions where forestation or rangeland projects have been , or are being , implemented by or with the consent of the Forest and range Organization ; and 

3. The approval of the Minister of Economy in respect of regions where exploration and exploitation of minerals are under way in accordance with applicable Laws.

   Issuance of any permits for exploration and exploitation of minerals in areas designated as national parks , national nature monuments , wildlife refuges and protected area shall be subject to approval of the Environmental High Council.

  Note- Designation of the area described in the preceding paragraph and establishment of criteria and regulations applicable there to shall be governed by the implementation regulations of the present Act.



b- Determine the types , validity and price of the licenses provided in section 8 hereof.

c- Approve the grant of rewards to persons under the implementation regulations of the present Act.







Section 4 

  None of the restrictions and regulations to be established in respect of the area and regions mentioned in section 3 (a) hereof shall conflict with the ownership right and usufruct  exercised legally by individuals within such area and regions.

Section 5

  The Director of the ‘Department’ shall be appointed by president of I.R.I. The Director shall also function as secretary of the Environment High Council.

Section 6

  In addition to the jurisdiction and powers vested in the Game and Fish Department under  the Game and Fish Law , the ‘Department’ has jurisdiction and power to:

	a- Conduct economic and scientific researches and studies concerning environmental protection and enhancement , control of pollution and prevention of any disturbance in environmental balance , inter ail , by:

1. (development of) methods for the maintenance of the ecological Balance of nature;

2. (control of) any such alterations in the biological , chemical condition of land , water and air caused by various physical developments as may cause changes in the natural condition , including alteration and degradation of riverbeds , degradation of forests and rangelands , marine ecological changes disturbance in the natural drainage of waters , and change in and destruction of wetlands;

3. (Control of) agricultural pesticides or use of any substance harmful to the environment;

4. (Development of) methods for the control and prevention of noises harmful to the environment;

5. Protection of the environment , from the standpoint of the phenomena of nature, and beautification thereof;

	b- Recommend standards and criteria for purposes of control and prevention of the pollution of water , air and land , of the discharge of refuse , including garbage and industrial waste matters , and control of factors and influences affecting the environment.

	c- (Adopt) measures appropriate for the enhancement of the environment within national Laws and compatible with the rights of individuals.

	d- Develop and implement training and educational programs for purposes of public enlightenment in connection with the protection and enhancement of the environment.

	e- Establish Zoological gardens and museums of natural history.

	f- Impose provisional prohibition and with respect to the time, place, type, manner and quantity of hunting and fishing , and promulgation thereof in accordance with the provision of Article 4 of the Game and fish Law.

	g- Cooperate with similar foreign and international agencies and establishments for purposes of environmental protection within the bounds of reciprocal commitments.

Section 7

  Should implementation of development project or operation thereof be, in the judgment of the ‘Department’, inconsistent with the Laws and regulation governing protection of the environment, the ‘Department’ shall notify the ministry or the agency concerned according so that the project may be reviewed and the difficulty smoothed in cooperation with the organizations involved. In the event That disagreement arises (in this respect), the matter shall be dealt with in accordance with any decision adopted thereon by the president of I.R.Iran.

Section 8

  To attempt any sort of hunting and fishing , breeding and of , and dealing in, wild animals or parts thereof, and any use of, or touring in, the areas mentioned in Section 3 (a) hereof shall be subject to license or permission to be issued by the ‘Department’. Should the necessity arise for the ‘Department’ to issue any exgratia license or permission it may do so with the approval of the Environmental High Council.



  Note - In cases where the issue of licenses provided in the present Section as well as of permits - for importation and exportation of wide animals and parts thereof are the responsibility of other Ministries or agencies under governing  Laws the issue authority shall act with the approval of the ‘Department’.

Section 9

  Any practice that may lead to the pollution of the environment shall be prohibited. The term ‘pollution’ applies to the scattering of foreign matter about or addition thereof to water, air, soil or Land to such an extent that biological, chemical or physical composition or quality thereof is so changed as be harmful to man, other living animals, plants, and monuments and / or structures.

  Note - The use of biocides to control animal and plant pests and noxious insects in accordance with  the  Laws and regulation of the Ministry of Agriculture and Natural Resources shall not be governed by the provisions of the present Section.   

However, should the use of such biocides be inconsistent with the enhancement of the environment, the ‘Department’ shall make recommendations for revision or modification of applicable rules and regulations, for substitution of substances uses as biocides, and for adoption of other methods of pest control.

Section 10

   Requirements for the control of pollution or degradation of the environment and prevention of the emission of noises harmful to the environment, and the establishment of pollution standards required under Section 9 hereof as well as the prohibition and restriction concerned with the protection and enhancement of the environment shall be governed by such rules and regulations as may be approved by the parliamentary Committees of Agriculture and Natural Resources, Health, and justice.

Section 11

  Considering the requirements and criteria established under the regulations referred to in section 10 here of, the ‘Department’ shall distinguish such factories and workshops that contribute to the pollution of the environment , and it shall the owners or managers thereof notice either to do away the causes of pollution within a definite period of time or to discontinue operation. In giving such notice the ‘Department’ shall indicate its reasons for doing so. If the factories and workshops fail to act on the notice within the given time , their operation shall be stopped on orders issued by the ‘Department’.

  In the event that any person concerned should object to such notice he may Lodge a complaint with the Local court of first instance. The court shall hear the case at once and out of turn , and over-rule the notice or stoppage of the operation (of the factory or workshop concerned) if it sustains the objection. Any decision adopted by the court shall be binding and irrevocable.



  Note - with regard to any sources and factors constituting an immediate threat (to the environment), the Director at the ‘Department’ may dispense with giving the notice , and issue orders for the operation and activity thereof to discontinue.

Section 12

  Owners and managers of the factories and workshops referred to in Section 11 shall discontinue their operations as soon as the “Department’s” order to that effect is notified to them. Continuation (resumption) of such operation shall depend upon the consent of the ‘Department’ or to the judgment passed by a competent court to this effect. If they fail to comply (with the “Department’s” order) they shall be liable to imprisonment ranging from sixty one days to one calendar year or to a penalty of five thousand and one Rials to fifty thousand Rials or to both the imprisonment and the penalty.

Section 13

  Any person offending against the requirement and the criteria established under the regulations provided in section 10 hereof shall be liable to a penalty ranging from five hundred Rials to five thousand Rials depending on the case as stipulated in such regulations.

Section 14

  As regards the offenses stated herein the ‘Department’ shall be considered as the complainant or the plaintiff , as the case may be.

Section 15

  For purposes of the present Act as well as of the Game and Fish Law , any functionary designated by the ‘Department’ to detect such offenses and sue persons therefor shall be on a par with a Law officer of the Ministry of Justice if he has already received (proper) training , in connection with (the fulfillment of) the function of Law officers , at a special course under the supervision of the public prosecutor.

  Note- In cases where other agencies or organizations are required under the overrunning Laws to sue persons for the offenses stated herein the ‘Department’ shall intimate its views (in this connection) to such agencies or organizations.

Section 16

  The Land and building in government-owned estates situated within the confines of the areas specified in Section 5 (a) and the government-owned wetlands shall be (placed) entirely at the disposal of the ‘Department’ which shall exploit the wetland (to the exclusion of the Bandar Anzali Lagoon) in the capacity of Legal successors of the organization concerned. However , the ‘Department’ is not entitled to transfer them.

  Note- In the event utilization of these resources should entail the felling of tress , the Range and forest Organization shall act directly in accordance with the ‘Department’.

Section 17

  If the land and building of the estates situate within the boundaries of the areas mentioned in Section 3(a) hereof are required by the ‘Department ‘ , it may purchase them and take possession thereof in accordance with the provisions the Law concerning purchase of Land , Structures and physical Developments for purposes of preservation of Historical and Archaeological Monuments as ratified in Azar , 1347 (Nov./Dec. 1968).

Section 18

  The ‘Department’ shall have a uniformed body of guards with necessary equipment.





Section 19

  Areas of the country wherein the provision or Section 11,12 and 13 hereof are to become operative shall be designated by the ‘Department’ in accordance with the requirement and criteria established under the implementation regulation hereof , and they shall be proclaimed subject to the sanction thereof by the (Environmental) High Council.

Section 20

   Subject to the approval of the Environment High Council the ‘Department’ may develop part of its responsibilities and power with regard to implementation of the provisions of Section 11,12 and 13 hereof upon the municipalities or government agencies and/or organizations concerned , as the case may be , whereupon such municipalities, agencies or organizations shall assume responsibility for the implementation thereof.

Section 21

 With the exception of the regulations referred to in Section 10, the implementation regulations governing the present Act shall be approved by the Council of ministers subject to endorsement thereof by the Environment High Council.



6-1-2-Text of protection and Exploitation of the Fisheries Resources



Article 1

  The fisheries resources of the waters under the sovereignty and jurisdiction of the Islamic Republic of Iran (I.R. of Iran) are the national wealth of the country. Protection and exploitation of these resource are among the responsibilities of the government of the I.R. of Iran. Management , conservation and exploitation of these resources in line with the national interest of the country are carried out under the provisions of the present law and its executive regulations.

Article 2

  Executive domains of the present law and its excessive regulations , except to the cases specified in the present law , cover all the waters under the sovereignty and jurisdiction of the I.R of Iran including inland and marine territorial waters.

Article 3

  In order to enhance the quality and quantity of fish products, support the juridical and natural entities involved in fisheries and aquatics sectors, and manage, utilize, and develop the existing resources, Iranian Fisheries Company (called shilat) carries out the following activities :

    1. Conducting scientific and applied research on the areas related to fisheries resources including: their life, exploitable resources, their living habitants, amount of stocks, protection and management of the resources in the waters subject of article 2 of the present law.

    2. Conducting necessary research and activities on the fishing ground, methods of exploitation, aquaculture, and processing of fish products.

    3. Carrying out activities on fishing management and putting into force the related regulations, resource protection, rehabilitation of existing stock,     improvement of the waters subject of article 2 of the present law.

    4. Establishment, development, monitor, and management of fishing ports while observing the domain of the authorities of other organizations.

    5. Encouragement and support fishing, fish farming, fish production and storage industries through making studies, offering training and promoting    technico-advisory services.

  Proviso: Duties and power of Iranian Fisheries Company subject of the present law will not contradict those of the Environment Protection Organization.

Article 4

  Catch as well as the processed product on board of fishing vessel in the waters under sovereignty and jurisdiction of the I.R. of Iran are subject to the country’s import - export rules.

Article 5

  Registry of any fishing vessel by the ports and shipping   Organization is subject to the formal approval of Iranian Fisheries Company.

Article 6

  No natural or juridical entity is authorized to exploit fisheries resources of the waters subject to article 2 of the present law unless the valid license had already been obtained. Terms of issuance , suspension , cancellation , validity period , extension , full or partial transfer of license and tariff rate of fishing vessel are subject to the executive code of conduct of the present law.

Article 7

 Tariff rate of foreign fishing vessels operating fishing activities, in accordance with the rules of the present law, in the waters under the sovereignty and  jurisdiction of the I.R. of Iran shall be determined subject to the proposal and approval of the Cabinet.

Article 8

  Establishment of the cooperatives, associations and companies involved in fishing and fish farming business would be possible subject to the observation of the rules and regulations of ministry of cooperation and the approval and supervision of Shilat.

Article 9

   Fishing ports will be managed under the authority and supervision of Shilat.

  Proviso 1:  Offering services or managing port facilities in some cases may be given over to cooperative or private companies.

  Proviso 2 :  Shilat is authorized to receive some charges as tariff for offering the right of entrance, berth for the vessels in fishing ports in accordance with the tariffs approved by the members of the cabinet.

Article 10

  In order to support coastal fishermen, industrial fishing vessel are prohibited to fish in the coastal water of the I.R. of Iran.

Article 11

   In order to support fishery activities :

   A. Shilat may oblige the owners of foreign or Iranian industrial fishing vessels to insure their own vessels to the Iranian insurers or to those who have representatives in Iran ,to compensate or any probable losses imposed by these vessel on coastal fishing vessels within the territory of coastal waters.

   B. Agriculture products Insurance fund is required to insure the catch and other insurance companies have to do so with regard to the fishing gears.

   C. Iranian Fisheries Company is obliged to determine the insurance policy of the vessel and fishing gears before issuing the fishing license for all vessels.





Article 12

  carrying and applying illegal fishing gears and also explosive , toxic and or electric materials which may cause to weakness , illness and or mortality of fish are prohibited.

Article 13

   Foreign  fishing  vessels not forbidden to fish in the waters subject of article 2 of the present law unless there is a mutual agreement between the government of the I.R. of Iran and the flag state.

  Those foreign fishing vessels operating on behalf of the Iranian companies that have signed an agreement , based on the approval of Shilat and the provisions of present law and other statutes of the I.R. of Iran , with the owners of these vessels , are authorized to catch fish.

Article 14

   Resource management plan for the waters subject of article 2 of the present law will be developed on the basis of scientific research and studies by Shilat (experts) which aim at identifying and introducing exploitable resources. Such a plan should cover time  , area , quantity , method , species and gear principles of fishing in a way that it could guarantee sustainable utilization of fisheries resources.

  Proviso:  Shilat is required to issue fishing license in accordance with the principles of the above - mentioned plan.

Article 15

  Those fishing vessels permitted to fish in the waters subject of article 2 of the present law are obliged on the basis of the provisions of executive regulations of the present law to expose the signs , names , letters and numbers to vision that make their identity know.

Article 16

  Those fishing vessels which are permitted to fish in the waters subject of article 2 and those Iranian fishing vessels fishing out of the territory of the waters subject of the same article of the present law have to on the basis of the executive regulations transfer the statistic and information on catch in printed papers and within the determined time schedule to Iranian Fisheries Company.

Article 17

  Carrying out any kinds of aquaculture activities after obtaining the pertinent license from Iranian Fisheries Company by those natural and juridical persons who meet the determined provisions in the present law and its executive regulations is allowed.

Article 18

  It will be prohibited to issue license for the establishment of aquaculture farm and facilities if they impose damages on fisheries resources. When these facilities are exposed to pollution or contagious diseases, Shilat shall be responsible to order the necessary preventive measures.

Article 19

  Measures subject of article 3 of the present law due to be taken by Iranian Fisheries Company with respect to the inland waters (behind dams or rivers) should be taken through early coordination with Ministry of Energy in accordance with water utilization plan. Stocking the drinking or agriculture waters which should be done and used in accordance with water supply plan in the specified time - schedule would be possible only after making coordination with and obtaining license from Ministry of Energy.





Article 20

  Rules on establishing the processing facilities and conducting any types of processing activity , controlling and monitoring the of these facilities shall be determined by Shilat.

Article 21

  The discipline forces would be the sole bailiff of judicature to inspect and with any detecting operations in the way of putting into force the present law and its executive regulations.

  Proviso:  Domain of authority and term of reference of the bailiffs of the Discipline Forces in implementing the present law shall be specified with due regard to disciplinary force rules.

Article 22

     A. Any foreign fishing vessel which operates on fishing activities in the waters subject of article 2 of the present law without obtaining the required license shall be convict to the payment of from two to one hundred million Rials cash penalty and confiscate of the catch. In addition , the court may confiscate the fishing vessel , fishing gears , and any other equipments on board of the vessel.

	B. Criminals of the following crimes :

Fishing operations by the Iranians without obtaining the required  license determined in the present law.

Illegal transfer of catch from the vessel to an unauthorized vessel.

Supply and transfer of fish in order to run  aquaculture without having obtained the health.

Sale of illegal fishing gears.

Change the route , create physical barriers and establish any illegal facilities in the rivers which have been identified as the immigration route or natural hatching of fish.

Causing any kinds of pollution or spreading contagious diseases and evacuating industrial wastage or any other pollutants which impose damages on fisheries resources.

  Shall be convicted based on the judgment of the judicial courts to pay cash penalty three times of the value of the catch (in accordance with the type of crime , capacity of the vessel , volume and species of the catch) for the cases 1,2 and 3 or from one to five million Rials for other cases. In addition , the court may confiscate the fishing and farming products or the income received in return of their sales and fishing or other applied gears in committing the crimes and also prevent the operation of pollutant unit until recovery of its deficiency.

   In case, the above- mentioned crimes are repeated, the court , in addition to the prescribed penalties , may confiscate the fishing and other gears used in committing the crimes.

    C. Iranian Fisheries Company is the authorized body to identify those fishermen who have committed one or all of the following crimes. The court may convict the criminals on the basis of their crimes to the payment of from one to ten million Rials cash penalties and confiscation of their catch and fishing gears :

Fishing in the forbidden areas or closed season.

Catch of the species which have been forbidden to be caught.

Catch of the species for which the required permission has not been obtained.

Fishing activities of industrial fishing vessels in coastal fishing grounds.

Fishing with illegal gears and materials or the maintenance of such of gears or materials on board of the vessel without having obtained permission from Shilat.

Carry and store illegal catch on board of the vessel.

Avoid to transfer the information related to article 2 of the present law or transfer forged information on catch and fish farming activities and under provisions of the present law and its executive rules.

Non-Compliance with the rules with respect to expose the signs , name , letters , and numbers to vision which make the identity of the vessel known.

    D. Catch , processing supply , sale , transportation , maintenance , import and export of various species of sturgeon and caviar without the permission of Shilat are forbidden and the criminal/s will be convicted to pay cash penalty up to three times of the value of the product (in accordance with the type and quantity of catch) and to a sentence of from 30 days to three months punishment prison and in the case of repeat at the same act will be convicted to pay cash penalty and to sentence from go days, to six months.

Article 23

  The necessary executive rules for the present law will be prepared within three months following the proposal made by ministry of Jehad-e-Sazandegi in coordination with the Environment Protection Organization , and will be adopted by the members of the Cabinet.

  The present law includes twenty three articles and five provisos which were adapted in the public session of the Islamic Consultative Assembly on 25.9.1995 and confirmed by the Guardian Council on 3.10.1995.



6-2-Framework of the Environmental Impact Assessment Undertaken by the DOE

  The framework of  the DOE regarding the environmental assessment could be enumerated as :

a-	i) Survey and assessment of all the Urban/Sub-urban projects and plans which are related to industrial, developmental, services and production programmes, So that any harm or destruction to the environment is prevented or at least reduced as far as possible.

	ii)implementation of an effective, long term, environmental protection management at the national level through a close co-operation with other relevant departments/organization.

 b-       Environmental studies and investigations related to:

	i) human activities impact on environment and providing alternative remedies to solve the problem of urban migration as well as the problems inherent  to urbanization.

	ii) Proper management of the non-renewable resources by the means of cooperation with other relevant departments/ organizations and providing the required guideline in this regards.

	iii) Assess the environmental impact of economical activities and also provide an effective means to prevent those activities which are contradictory to the environmental protection.

	iv) Identifying the harmful environmental impact of developmental, industrial agricultural, services and production plans/projects, and subsequently preparing a suitable substitutions for such projects/plans which may harm the environment.

	v) Providing guideline for the environmental impact assessment of large scale industrial, developmental activities.

High council for the environment (HCE)

  

  In April 1994, the high council  for the Environmental High Commission (EHC), presided by the president of the Republic. approved that major development projects( power plants, petrochemical plants, refineries, dams and water structures airports, ports, industrial estates, steels mills, ect.) must prepare EIA prior to their construction.

  According to the clause 82 of the Law of the Second Five-Year Economic, social, and Cultural Development Plan(1994-1998), all major development projects, either productive or services, are obliged to prepare EIA as well as Feasibility Study.

The standard procedures was prepared and submitted to the EHC by the Iranian National Committee on Sustainable Development (INCISED), in the late 1997.

In January 1998 standard procedures for implementation of EIA was approved  by the (HCE). In July 1997, collaborative project of about us $300/000 was signed with the United Nations Development Programme (UNDP), to support activities  institutional strengthening of EIA in the I.R.Iran implemented with cooperation of the plan & budget Organization(PBO) of I.R.Iran.

    According to the guideline of the Environmental High Commission (EHC)dated (23.Dec.1997), the proponents of the following national projects / programmes are obliged to prepare and submit Environmental Evaluation and Feasibility studies as well as Environmental Impact Assessment.

a- Petro-chemical factories /companies of any scale, 

b- Refineries of any scale,

c- Power plants with regeneration potential of more than 100 MW,

d- Steal industries with production capacity more than 300,000 tons / year, 

e- Dams, and any other structures such as : 

i) Dams with height more than 15 m. and/or with axially structures more than 40 hectares and /or with lake surface area of more than 400 hectares.

ii) Artificial man-made lakes with surface area more than 400 hectares.

iii) Irrigation and drainage projects / programmes extending more than 5,000 hectares.

f- Industrial town (of any type) with area of more than 100 hectares.

g- Air-port with run-way facilities more than 2000 meter



6-3- International agreements of relevance to the Caspian Region

  International Agreements of Relevance to the Coastal and Marine Environment (Persian Gulf and Caspian sea), which have been ratified by the Islamic Republic of Iran are as : 

International Water Birds Research (IWBR, 1925).

Convention on the Important International Watersheds (specially water birds habitats)(RAMSAR, 1973)

United Nations Environmental Programme(UNEP,1972)

Convention on the International Trade on Endangered species of wild Fauna and Flora (CITES, 1976).

(The list of animal and plant species of the Caspian Sea which are covered by the CITES is already mentioned in the following section (biodiversity and living resources).

Regional Organization for the Protection of the Marine Environment (ROPME,1979) .

Convention on the Protection of  Ozon layer (1989).

International Union for the Conservation of the  Nature and Natural Resources (IUCN,1991)

South Asian Countries Environmental Programme (SACEP,1991).

Convention on the Transport of Harmful Wastes and their Dumping (1992).



A- CITES

 Wild fauna and flora are irreplaceable part of the natural systems of the earth which must be protected not only for our generation but also for the generations to come. Wild fauna and flora are important from aesthetic, scientific, cultural, recreational and economic points of view.

 While intentional cooperation is essential for the protection of certain species of wild fauna and flora against overexploitation through international trade, the best protectors of this wealth are peoples and states . I.R.-Iran is a party (1976) to the convention on international trade in Endangered species of wild Fauna and  Flora (CITES), which reguates international trade in specimens of species of wild fauna and flora on the bases of a system of Permits and Certificates and have to be presented when consignments of specimens leave or enter a country . A checklist of I.R.-Iran animal and plant species covered by the CITES is provided which has been drawn up with the intention to represent a list of the (sub) species of fauna and flora of the country.



B- Regional

 Beside, the international agreements mentioned, the international agreements pertinent to the coastal and marine environment of the Caspian Sea in particular could be enumerated as:

The Agreement Between the Soviet Republic and Iran on “Right of  Free Shipping in the Caspian Sea”, (Feb, 1921).

The Agreement Between the Soviet Republic and Iran on “Trade and Shipping”, (March, 1940).

Convention (agreement) on conservation and Utilization of Bio-resources of the Caspian Sea (1994)

Declaration on Environmental Cooperation in the Caspian Sea, (May, 1994).

Protocol of the Meeting on Programs for the Protection of the Environment in the Caspian Sea Region, (1994).

Final Resolution, “The First International Baku conference on the problems of the Caspian Sea”, (June, 1991).

Communique of Representatives of the Caspian states (Tehran Communique), (Oct, 1992).

Communoique of participants of the Meeting on the problems of the Coastal Sea, (Oct.,1993)

  The detail of these agreements could be obtained in case it is found necessary.
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                                          7-Data Base Information 

                                    Systems and Communications







7-1- Departments and Institutions

  In this section, some of the major institutions that are involved in collecting environmental data and information,and act as Data Base Information Centres; are presented:



a- Department of Meteorology.

  The head quarters of this department is in Tehran, and its other regional offices  are located almost all over the country. The  weather recording stations, are responsible for collecting climatic data and assimilation of  information in the Caspian Sea region . the centers for collecting data such as ; wind strength and direction, air temperature and humidity, freezing periods, etc., are located at Ramsar, Babolsar, Qaemshahr, Nowshahr, and Maraveh Tappeh; (in Mazandran province), Gorgan,Gonbad-e-Qaboos; (in the province of Golestan), as well as stations in Rasht, Bandar-e-Anzali, Astara, and Manjil; ( in Gilan province).



b- Department of The Environment.

 This department is the sole castodian of all environmental protection matters, within the country; the headquaters of which is located in the country’s capital Tehran, and has regional offices in Gilan Province (Rasht, and Bandar-e-Anzali); in the province of Mazandran , (Sarri and Chalus),as well as in the  Golestan province(Gorgan).

  The regional offices of the DOE are responsible to provide data on different aspects of the environment such as : status of  marine watersheds , terrestrial pollution , oil and other pollutant  concentration in the water, sediment, and biota; air quality monitoring,

identification of flora & fauna , biodiversity conservation , environmental protection ; protection of  forest, pasture and wetland s, identify and protection of natural sensitive habitats and endangered species .     



c- Iranian Fisheries Research Centres.

  Iranian Fisheries Research Centres in the  coastal provinces of the Caspian Sea, are located in Sarri (Mazandran), and Bandar-e-Anzali (Gilan), which are active in the following fields:

   Stock  assessment, potential fisheries of the Caspian Sea in regards to commerically  

important species, population dynamic of fishes, population density and health concern  issues, aquacalture hydrology and hydrobiology of sea waters and freshwaters, Marine biology, Fish biology processing.

  

d- Ministry of Energy.

 The ministry of energy is responsible to  supply energy (hydroelectric power ) to various indusrial and domestic uses, within the country and also supply  the  surplus electricity to neighbouring countries. In the northern coastal provinces, there are 15 hydoelectric power stations; six in Gilan, and nine in Mazandran. All the relevent river information, water flactuation level in lakes, reservoirs, etc. are monitored and compiled by these stations.



e- Port and Shipping Organization.

  Two operational centres of this organization in the Caspian Sea region, are located in coastal provinces of Gilan (Bandar-e-Anzali), and Mazandran (Nowshahr). The responsibilities of the Ports & Shipping organization include: efficient and safe shipping in the region, shipping traffic control, oil pollution monitoring, harbour informations such as harbour capacity, status, port and harbour management.



f- Universities.

  The most important government / private institutions; higher educationl institutions, performing scientific reserach especially marine science within the country, are as follows:



i. University of Tarbiat Modaress

   The major scientific research offered in this university are: natural sciences, marine biology, physical oceanography, Fisheries science, marine ecology. The mentioned subjects are offered to  Post-Graduate (M.Sc.) and Ph.D. Courses.



 ii. University of Natural Resources, (Gorgan)

    This university is located in the city of Gorgan; now the provincial centre of Golestan 

province. This university offers graduate and post-graduate degree courses in fisheries science.

   

iii. Islamic Azad University

  This university has four education centres in the cities of Lahijan, Rasht, Tonekabon, and Sarri; offering graduate and post-graduate degree courses in fisheries sciences.



7-2- Data Base Centres



a- The Census Centre of Iran

  This centre with its headquarter in Tehran,  is responsible for the gathering  of all kinds of information at the national level on  population, industry,hydrology, fisheries, agriculture & forestry,  etc. The results are published as an annual or biannual reports on all the country’s provinces including Caspian coastal provinces of Gilan and Mazandaran. The census publications are available for public and other governmental organization uses. The statistical data are reported and published throughout the country.  

b- Caspian Research Centre,

  This centre is affiliated to the Ministry of Energy, investigating on the Caspian Sea water conditions, i.e. sea level fluctuation, pollution, etc.

c- Jamab Company

  This is a company affiliated by the Ministry of Energy, performing various scientific research on the status of rivers within the Caspian Sea region, publishing relevant informations on the status of rivers in Iran.





d- Department of The Environment; Publication Services

  This department has a fine collection of literature on all types of scientific data of  the Caspian Sea.

e- Ministry of Interior

  The ministry of Interior or Home Affairs has regional offices in both the Caspian provinces of Gilan and Mazandaran and provides information on demographic condition, occupational structure and employment apportunities, etc.

 f- Planning and Budget Organization

 The headquarter of this organization is in Tehran, providing various types of information such as: agriculture, fisheries, soil, housing, and human population, etc.

g- Fisheries Research Institute

  This institute is affiliated to the Iranian Fisheries Company, having access to all types of information on; fisheries management and biology, fisheries science and technology, population dynamics, stock assessment of Caspian Sea region. These information are available from their main office in Tehran.

h- Universities,

  Many universities in the country are involved in research related to the Caspian Sea directly/ indirectly. The libraries of almost all the universities are the source of informations about the Caspian Sea in the form of published scientific papers or published book.



7-3- Institutions with Access to Sattellite Information and Geographical 

        Information Systems.



a- Geographical Institute of the Armed Forces,

  This institute is located in Tehran, providing sattellite photographs and high resolution maps, for any scientific purposes.

b- Geological Institute,

   This institute is located in Tehran, provides geological maps and reports.

c- Mapping Organization,

  Located in Tehran, provides geological as well as topographical  maps from 1/10000 to larger scales.

d- Ministry of Energy,

  This ministry is located in Tehran providing maps of seas, lakes, watersheds, ponds and rivers, etc.

e- Remote Sensing Department,

 This department is, affiliated to the Ministry of Tele-communication, providing, digitalized maps and satellite photographs.

f- Ministry of Housing and Urban Developement.

  This ministry provides information on various aspects of housing and residential matters, as well as evaluation of new housing developement plans, and study of new land areas for urbanization plans, etc.

g- Caspian Sea Information Centre,

  This centre has been established in 1992, as an Data Bank Software System, containing more than 4000 documents related to the Caspian Sea environment in Persian language. The collected data and information have been published in 10 volumes, and are also available on computer disketes. The disketes can be availed from this centre.
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8-1- Relevant Organizations

 In the previous chapter, most of relevant organization dealing with Caspian environment were listed, and here again their names are presented in order to be able to take part in the Caspian Information System.

Caspian (khazar) Research Centre (Sari, Mazandaran province), dealing with sea level fluctuations.

Two Fisheries Research Centres, one in Gilan and the other in Mazandaran province. There is also a Research Centre in Babolsar (Mazandaran province) dealing with caviar quality  control.

Meteorological offices and stations in all the three Caspian provinces.

Deptartment of the Environment, 3 marine stations along the coast

Port and Shipping Organization, with 2 offices in the Caspian provinces.



8-2- Governmental Organizations

     All above organizations belong to the different ministries, including:

Ministry of Energy (Caspian Research Centre & Hydrological Stations)

Ministry of Jehad (Dept. of Fisheries, Research Centres)

Ministry of Road and Transportation (Ports & Shipping Organization and  Meteorological Dept.)



8-3- Scientific Organization

  A number of universities offer marine and fishery science with emphases on the protection of the Caspian environment and resources. There are also few local laboratories analysing water and fish samples.These laboratories are under the Ministry of Health. There are three main scientific organizations dealing with the Caspian Sea research. i) Department of Environment,    ii) Fisheries Department and,      iii)Research institutes..



8-4- NGOs and Private Sectors

Environmental NGOs

   Iranian Society of Environmentalists (IRSEN). The IRSEN in Tehran and its branches in other part of the country is actively involved in environmental protection and bioresource conservation of the country.

Private sector

  A number of private companies are active in the region which can provide consultancy and are capable of carrying out different projects regarding the Caspian environment. A list of such companies could be provided if necessary.
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9. Transboundary Issues

  Transboundary issues in the Caspian Sea  are different in many ways to other water bodies of the world which could be attributed to the fact that Caspian Sea  is a close sea and compare to the other seas, the pollutants in the Caspian Sea have either very long residence time or remain there for ever. Caspian Sea is under continuous ecological pressure due to the diverse sources of pollution (land - based and marine). Agricultural, urban run-off as well as industrial discharge are regarded as the main detrimental  factors deteriorating the Caspian Sea ecosystem, and damaging its biological resources. Water movement and also prevailing  currents are in such a manner that most of the pollutants are transferred from northern part toward, the southern part of the Caspian Sea.

  The oil pollution contents in the water as well as the sediments in the south west and southern part of the Caspian Sea  proves, this statement. Studies carried out in the past have shown that the pollutant discharged into the sea through Volga River, reaches the southern parts of the region (by anti-clockwise currents) after a duration of three or four months, most of these pollutants are long-lasting in the marine environment and can also accumulate in the biological resources of the region.

  There is no doubt that the pollution sources in the coastal zone and watershed region of the Southern Caspian Sea have contributed to pollution of the southern region, but in comparison  with the pollution sources of the littoral states of the Caspian Sea, it appears to be negligible.

 At present, the seismic and exploration activites have not yet resulted to any exploitation of oil in the southern parts of the Caspian Sea, while the oil pollution generated by implementation of different oil projects mainly by the northern Caspian states, are causing heavy damages to the bioresources of the region. In another word, southern parts of the Caspian Sea  receive so much pollution and sustain noticeable damages carried out  from activities by other littoral states in the region while it has the least contribution in this context.

 The transboundary issues in regards to the Southern Caspian Sea (Iranian part ) could be enumerated as:

Land-based pollution (agricultural practices on shore, industries, mineral extraction, coastal reclamation/ alteration, urban run-off, etc.) 

Marine pollution (industrial discharges, marine dumping , oil and gas exploration and exploitation activities), 

Ground  water pollution

Eutrophication 

Effects of dams

Over fishing / in-appropriate fishing methods

Degradation of Natural Habitats

Unthoughtful river management practices

Introduction of Exotic / unwanted organisms

Sea -level Rise

  The major transboundary issues could be categorized as:

a- pollution (of diverse sources)

b- Over fishing or inappropriate fishing methods 

c- Sea-level rise 

  The details of the different  sources of pollution and their impact in the southern Caspian Sea, as well as the problems related to fisheries and in particular sturgeon fishery, and impact of sea -level rise have already been discussed in previous chapters of this report. Though the Caspian Sea  is not yet facing high eutrophication but could be affected in near future considering the increased flow of chemical fertilizers.

 Introduction of exotic organisms to the Caspian Sea can drastically alter the ecosystem structure and function, considering that the Caspian Sea is a closed basin introduction of exotic species through Volga-Don canal could alter the ecosystem balance. Although the introduction of exotic organisms could either be accidental or intentional but certain effective measures has to be taken care of to prevent it.    

  The treat to genetic pools of the Caspian endemic species such as sturgeon through artificial propagation and releasing programmes might affect the bio-resources of the region. This problem demands a comperehensive investigation.

 All the Caspian States are sharing common transboundary issues, regardless of being a contributor or recipient. The fact remains that no single country can hope to overcome these issues alone. These common treats to the bio-resources and the environment demands full co-operation and co-ordination at the regional level.
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 While an attempt has been made to identify the  priority action requirement in national context but at the same time it   has   been   tried   to identify the scope of regional cooperation in different aspects, directly/indirectly related to the transboundary issues.



10-1- Institutional Strengthening

Establishment of a National Marine, Reverine and Groundwater Sampling Network within already existing research institutes, routinely sampling water column, sediments, invertebrates, fishes and seabirds.

Improvement of existing national laboratories to carry out sophisticated analysis and to provide data with accuracy at nationl/regionl level (equipment, instrument, training, intercalibration exercises)

Establishment of a National Pollution Monitoring and Control laboratory which would carry out investigation and monitoring programme in collaboration with existing institutions in the country as well as the Regional Monitoring Activity Centre.

Establish a centre of excellence in one of the existing research institute for identification and monitoring of the various types of pollutants caused by reverine and non-reverine pollution including the monitoring and inventory measures for point and non-point sources of industrial and agricultural pollution. The centre shall be equipped with analytical laboratory equipment. This centre could be part of a network institutions with trained man power. The centre would be able to set-up new permissible emission and quality standards, and more over be would able to identify hot-spots of pollution.

The proposed surveys and investigation to be carried out based on internationally accepted standards such as QUASIMEME system (Quality Assurance Information in Marine Environment Monitoring) would be as :

Surveys on marine based pollution ,existing situation ,potential future changes with emphasizing on oil exploration, exploitation and trnsportation ( tankers and pipeline) and their impacts

Surveys  on  land based pollution , existing sources ,potential future changes and  its impacts.

Investigation on petroleum hydrocarbons contents in the sea waters,sediment and biota and their sources   

Studies of the important atmospheric inputs in the southern Caspian basin. 

Investigation on sedimentation processes in  the southern Caspian basin. 

More comperehensive  investigation and survey on Ground waters.

Investigation of POPs  dynamic in the  southern Caspian basin          

Studies on primary production cycles in southern Caspian basin.  

Survey on contaminants bioaccumulations and their transfer to different trophic levels.

Quantification of different source of treats  to  the environment, which could include land-based and marine pollution, sea-level rise, eutrophication, biodiversity. 

Investigations on  the bioloogy, catch composition, population dynamic, Stock assesssment of the commercially important fishes.

Studies  on the genetic taxonomy of the Southern Caspian fishes.

Extensive research  to determine the maximum sustainable yield(MSY), total allowable catch (TAC) and population dynamics of the sturgeon species in particular and other commercial fishes of regional interest.

Identification of critical habitats and also documentation of species (endemic and exotic).

Quantification of existing coastal habitats and related watersheds.

Investigation on shoreline alteration and coastal erosion with emphasis on land reclamation activities and coastal development and also habitats alteration caused by sea level fluctuation and human activities.

Investigation on the mechanism and cause of sea level fluctuations using prediction models by means of historical climatological data and new technology such as isotops method. 

Studies on impact of sea level fluctuations on the Caspian Sea water dynamics and on biodiversity, and developing measurements to differentiate climatological effects from other local influences which leads to the sea-level fluctuation. Production of more watershed and ocean models to estimate the range of changes in the sea level. Quantification of positive and negative impacts of the sea-level rise must be done along with regular meteorological observations. 



   The data obtained through the above mentioned institutions will eventually lead to pollution control measures and also provides necessary data and information enabling the competent authorities to undertake certain environment management steps           as follows :

Oil pollution and hazardous waste contingency plan for the transboundary movement  of  oil and hazardous  substances

Development of guidlines, standards and criteria for the management of land based pollution 

Land based pollution contingency plan 

Preparation a guidline and standards as well as regulations for oil and sea bed activities like exploitation, exploration and transmission line 

Investment in the fisheries other than sturgeon which can promote sustainable use of other bio-resources and improves local income and reduces the pressure to poach. New type of fisheries are to be identified and introduced to the coastel area.

Establishment of new hatcheries in the Gilan and Mazandaran provinces as well as enhancement of existing hatcheries for the artificial propagation and releasing of commercially important fishes as pike perch, Caspian trout, roach and bream.

Enhancement of existing sturgeon hatcheries to increase the realising capacity and to provide extension services as follow-up of growth process of the cultured sturgeon, surveying fish health, and assitance in maturation process Sturgeon aquaculture technology could be introduced to the area using fast growing and fast maturing species.



Establishment of a Training Centre for Advanced Fisheries Science, specially in the field of Sturgeon fishery and Sturgeon culture.

Investment to revive sturgeon and caviar production units in the Mazandaran and Gilan and construction of few artificial spawning grounds.

Introduction of small-scale strugeon- farming to the coastal provinces of I.R.Iran i.e. Gilan and Mazandaran. This project can provide sustainable local employment, can attract attention and support of regional and internatinal community, it can also createco-funding with private sector involved in the caviar and sturgeon meat production, live-food production for sturgeons, mechanical diggers, water pumping/ filteration systems, storage and transport of sturgeon products and processing equipment and facilities. The     sturgeon-farming industry could as well include a sturgeon breeding centre.



10-2- Supporting Activities to the National Action Plan Requirements

Utilization of the national/regional multi-purpose research vessel for investigations and monitoring programmes based on national and regional needs. 

Establishment of a new coastal laboratory and enhancement of exiting labs, for monitoring of heavy metals and organic contaminants. The instrumentation requirement would be as:

Atomic Absorption Spectrometer; degree of resolution: parts per million (ppm) to parts par billion (ppb)  

Approximate cost of unit:                                      $ 30-75,000

Inductively Coupled Plasma (ICP)- Sepectrometers and Mass Spectrometers.

Degree of resolution: parts per trillion; mass spectrometers with greater sensitivity.

Approximate cost of unit: Spectrometre - $ 100,000; mass spectrometre -                                                         $ 220,000

Gas Chromatograph - routine quantitative analysis. Approximate cost of unit :                                                          $ 45-60,000

Mass Spectrometre-qualitative & quantitative analysis. Approximate cost of unit :                                 $ 100 - 150,000



Total cost of above mentioned basic units is approximately  $ 500,000 



Establishment of permanent stations (bouys) for selected oceanographic parametres.

Commision of a larval ship for transporting Sturgeon / other fishes under releasing programmes throughout the Caspian region, from hatcheries to appropriate location in the Caspian Sea.

Establishment of a data base centre. The Scattered data of offices and institutes throughout the Caspian states would be archived and data sources will be identified and prioritized. Hydrological, biogeochemical, biological, meteorological, oceanographic, contaminants, and anthropogenic data must be maintained as a single, widely - distributed data base.

Development of specified GIS software and hardware based on the Caspian Sea data requirements. GIS national/ regional network for watershed, coastal and marine investigation and managment for satellite thematic/ digital mapping of the region and remote sensing interpretation capabilities. The GIS products has to be distributed to regional offices and other interested institutions .



10- 3- Environmental Management and Policies Required 

Preparation of legislation, laws and regulations, and organizational framework for development of a regional coastal zone management system as a tool for sustainable development of the region

Strengthening national environmental administrative frameworks so that an effective implementation of national laws for environmental management is achieved. This project will include : 

a- Institutional development and capacity building 

b- Integrated Coastal Zone Management and sea level flactuation 

Adopt a coastal zone management plan compatible  to the national problems and needs

Upgrading the existing organizational framework for Integrated Coastal Zone Management. 

Strengthening legislation in environmentation planning and developing effective implementation procedures, water and land zonation for particular purposes.

Development of a National Action Plan for marine conservation which will reflect the priority concern of the nation. Conservation strategies, legislation and also regulaions for implementing the legislation devided by a group comprised of governmental, research and NGO representative of the country. 

Establishment of river regulation strategies to minimize the effects of dams and other practices which have direct and indirect impact on the habitats of the Caspian Sea, and on the diversity of its flora and fauna.

Establishment of effective communication with NGO’s of the region so that they are involved in the planning, communication and implementation of proposed projects.

Development of fishing guidlines and regulations including determining 

mesh size and inventory fishing methods, for commercially important 

                          species.

Applying closed fishing periods, closed zones, minimum catch size, allowable and forbidden gear, national quotas by providing incentives and disincentives. Incentives could be provided to fisherman of the areas to refrain from fishing sturgeon and depleted fish species of the region.

Development of a regional quota system to maintain the sustainability of sturgeon fisheries.

Provisions of economic alternatives for the coastal areas uses such as agriculture and industries by providing new jobs or mitigatory measures which may be less destructive to the nature 

Creation of a research team on introduced species to identify the threats posed by them. The research group will be able to propose legislation and regulatory measures for preventing the introduction of unwanted species. 

Establishment of a group of officials from different ministries and research institutes to monitor the sturgeon status throughout the year .

Establishment of professional environmental audit with reperesentative from national and regional experts and NGO’s, and asisting NGO’s for monitoring the environmental status .

Development of a regional guidlines for EIA, EIS, SEA and standard for QA and QC.

EIA shouid be incorporate  in any developmental activities in the coastal zone.

Enforcement  of  effective resources  taxes  and  pollution  charges adapting ISO 14000 certification as a common framework. Introduction of different types of incentive to protected environment, prevent pollution and conserve biodiversity as well as disincentives for the polluters and poachers, etc.

Development of eco-tourism industry as a part of marine environment and coastal zone managment in the Anzali Wetlands and the Golestan National Park in the Alburz Mountains .The eco-turismin the Iranian Caspian region might lead to a regional approch in which a package tour would be offered to visit all the interesting areas around the Caspin basin . Establishment of a sturgeon aquarium as a “Visitors’ centre“ could attract many eco-turism and could also be used as a sturgeon research opportunity . The sturgeon aquarium could be established in any of the Iranian Caspin provinces .



10-4- Human Resources Development

Development of human resources through training, education and information transfer as an essential tool for capacity building are needed in different aspects of marine science, marine affairs, marine technology and marine services. Training programmes as a Regional Training Net-work would be arranged as follows : 

    i) Bioresources Conservation 

   ii) Environmental Management and Environmental Impact Assessment

  iii) Integrated Coastal Zone Management 

  iv) Environmental Auditing

   v) Risk Assessment, Natural Disaster Mangement

  vi) Pollution Incident Preparedness, Prevention and Response

 vii) Analytical and Operational Skills (needed for newly acquired  

      infrastutures and equipments

viii) Vessel Management



The public environmental awareness should be enhanced at all the social level of the country. Different suitable programmes would be prepared for this purpose.

10-5- Coastal Structure of I.R.Iran Priority Plan Requirements





Institutional development transboundray analysis, technical assistance, equipment and infrastructure, training                         $1,800.000



coastal zone management  

improve legislation, preparation of CZM plan. Emergency prevention and response 						       $725,000 



Natural policy and legal issues 

Improve national legislaion and regulations                     $125,000



Investigations, research and projects to support bio-resource conservation                                                                      $540,000



Investigations, research and projects to support environmental protection including monitoring                                          $525,000



Feasibility studies, urgent investment portfolios,               $550,000



Fisheries and pollution incentives and disincentive           $500,000 







		      Total cost structure                                                      $4,765,000

























































        

        Annex 1 :







                         Inventory of Caspian Sea and 



                    Coastal Zone Species (Iranian Side)
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