Attachment 1

Executive summary

      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 development 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.
Back ground

      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 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 have many provisions on marine protection.

     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, 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 development 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.

Environmental data

    The 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 thermocline 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.    

   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.       

  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) .

    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).

   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.
Collection of GIS Data
        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.      

     Therefore the floor devoid of the granite layer maybe considered a relic of the sea that ceased to exist in the Cenozoic.

       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 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.
         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:

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.
Collection of Information on Currents Wind and Water depths 

    The Caspian Sea has two types of cyclonic eddy currents (anti-clock wise)in central and south-eastern  regions. 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.

    The entire process of currents, their characteristics in various locations, and different period of the year are influenced by a number of factors which all these have a general direction from the sea to the coast. 

     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 mega depression 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

       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.
Wind

        Wind- induced  surges can  increase  the sea  level  for a period of up to few days and causes the seasonal fluctuation as well as the wind - induced surges have a significant impact on the Caspian sea level fluctuation. 

       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 prevailing  wind of the three synoptic stations, in different seasons  Anzali station in the west Babolsar in the middle and Gorgan in the east as follows:

Summer                              Anzali              Ramsar           Gorgan

Wind speed                           10/35                10 / 52             14 /60                         

Wind direction                     N / E                 Nw/ E             E / SE

Winter                               

Wind speed                        14/33              14 / 60           18/80

Wind direction                   W / E             WW /SE        W/SW 

Spring

Wind speed                         8 / 30               14/50              14/64

Wind direction                   NW/ E             NW/E            W/SW

Autumn

Wind speed                         14/30               10/50              14/70 

Wind direction                    E / W               E/NE              E/SE

Location of offshore habitats for seal & fisheries

    In the south of Caspian Sea, there are important habitats which are ecologically important to contain many valuable macro-flora and fauna species, which play a major role in marine life cycles and fisheries resources as a whole. 

    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.

     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 .
Sturgeon Fishery

The composite stocks of sturgeon from Acipenseridae include five species 
1) Acipenser stellatus  (Sevruga)

2) Aguldenstdti  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 is carried out by 216 boats and 1380 fishermen  
 Fisheries Dept. (Fisheries Company of Iran) has devided the whole area of sturgeon

  fishery into five zones from west to east 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 

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.
      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 gillnetting 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  

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

                   Distribution of fishermen based on types of fisheries

Fishery
Base statement
Fishermen No.

Sturgeon fishery
Fleet of 216 vessels with 4  crew and  145 vessels with 3 crew, plus 15% on stand-by.
1380

Bony-fish fishery
107beach seine units, engaging 5 full-time

 members and 90-100 casual laborers. 
7192

Kilka fishery
Fleet of 77 vessels, with a skipper, engineer and an average 8 fishermen, with 15% on stand-by.
875

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 aqua culture 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. 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.

Status and Trends of the Caspian Fisheries
  The general trend of total catch for all species shows an increase   in the southern Caspian 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:

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, mainly because of over fishing (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 ) 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   9% 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 .
           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



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. 

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.

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 tankers in the Caspian, increases the discharge of oil products.

           Different stages of oil exploration and exploitation causes 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.
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- 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.

c- 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.

Location of Economic Installations

      Amongst the economic installation along the iranian Caspian Sea Coast, followings have more economic values;

1) Neka  power plant close to the seashore in Mazandran provine (near town of 
Neka. (4 x 420 Mega watts)
2) Anzali and Noshahr ports and jetties. 
3) Amirabad port and jetties (free commercial zone area)  
4) Neka wood and paper factory   
5) Roads and Bridges along the coast line  
6) Urban Infrastructures (water, wastewater, electric power lines, ETC. 
Identification of major oil and gas reserves

     According to the latest unofficial information collected, no exploration exploitation for hydrocarbons on the Iranian Caspian  sector has been carried out by the National Iranian Oil Company.

    It is important to note that although existence of major oil and gas reserves in Iranian part of the Caspian Sea is proved but my assessment is that for economical reasons and High  Technology required,  deep water exploration/excavation may not be commercially practical.

Location of oil and gas activities

       According to the latest unofficial information collected the National Iranian Oil Company no exploration for hydrocarbons on the Iranian sector has been carried out.

         It is important to note that although existence of major oil and gas reserves in Iranian part of the Caspian Sea is proved  but for economical reasons and Hi Tech required for deep water exploration/excavation It may not be very practical to do so.

       Large numbers of vessels transit 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.

Routes of service vessels

      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. 

      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.
Location of Single Point Moorings

       At present there is no oil and gas production therefore no Single Point Mooring is

 established along the Iranian Caspian Sea coast.
Tanker routes

        Main tanker routes at present are from Turkmenbashi and Baku  to B.Anzali, 
 B.Noshahr or B.Neka (near the Neka power plant) and vice versa.Mostly bringing in 
 Crude Oil, Fuel Oil, or Gas Oil.    
Pipe line Routes

        Since there are no off shore or coastal oil / gas production, no pipe line is utilized 

  At present.
On shore Liquids and Gas Processing  
        At present there are no oil refinery or processing plants in the Iranian region of 
  Caspian Sea.
Storage Terminals

       At present there are very limited storage tanks available in the vicinity of  Iranian Caspian  Sea ports.  

 Major Pipeline River Crossing

 At present no pipeline has been utilized in the Iranian rivers of Caspian Sea.
Prioritization of Areas and Regions

     Considering the contents of this report one can easily find out that there are many habitats in the southern part of the Caspian Sea which are ecologically important and contain many valuable macro-flora and fauna species, which play a major role in marine life cycles and fishery resources including spawning grounds as a whole. prioritization for these important habitats as follows.

1) 960 km of south Caspian Shores in Gilan and Mazandaran  provinces

2) Mordab Anzali (Lagoon)
3) Siahkesheem Marshes

4) Selke Abbandan wetland

5) Kiashahr Lagoon and Mouth of Sefidrud

6) Miankaleh Peninsula and Gorgan Bay

7) Gomishan Lagoons and Plains

  The mentioned wetlands are close to the shore line or directly connected to the sea.
        From the border town Astara on the south west of the Caspian shores to the Atrak banks on the south east of the Caspian Sea, there are many cities and tourist centers and recreational areas with socio economic importance.

Conclusions and Recommendations

Although a lot of attempt is  under way by  littoral states towards a sustainable 

Caspian Sea but at the same time  it is of paramount impotence to identify the scope of regional cooperation in different aspects directly or indirectly to the following transboundary issues.

Institutional Strengthening

 Establishment of a National Marine, Riverine 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 national / regional level (equipment, instrument, training, inter calibration exercises)

 Establishment of a National Pollution Monitoring and Control laboratory which would 

carry out investigation and monitoring program in collaboration with existing institutions in the country as well as the Regional Monitoring Activity Center.

 Establish a center of excellence in one of the existing research institute for identification 

and monitoring of the various types of pollutants caused by reverie and non-reverie pollution including the monitoring and inventory measures for point and non-point sources of industrial and agricultural pollution. The center shall be equipped with analytical laboratory equipment. This center could be part of a network institutions with trained man power. The center 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 transportation ( 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 comprehensive  investigation and survey on Ground waters.
 Investigation of POPs  dynamic in the  southern Caspian basic studies on primary

production cycles in southern Caspian basin.  

 Survey on contaminants bioaccumulations and their transfer to different tropic 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 biology, catch composition, population dynamic, Stock  

assessment 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 guidelines, standards and criteria for the management of land based 

pollution 
 Land based pollution contingency plan 
 Preparation a guideline 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 realizing capacity and to 

provide extension services as follow-up of growth process of the cultured sturgeon, 

surveying fish health, and assistance in maturation process Sturgeon aquaculture technology could be introduced to the area using fast growing and fast maturing species.
 Establishment of a Training Center 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 sturgeon- 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 international community, it can also create co-funding with private sector involved in the caviar and sturgeon meat production, live-food production for sturgeons, mechanical diggers, water pumping/ filtration systems, storage and transport of sturgeon products and processing equipment and facilities. The     sturgeon-farming industry could as well include a sturgeon breeding center.

 Investment to revive sturgeon and caviar production units in the Mazandaran and Gilan and construction of few artificial spawning grounds.

 This project can provide sustainable local employment, can attract attention and support 

of regional and international community, it can also create co-funding with private sector  

  Establishment of permanent stations (buoys) for selected oceanographic parameters.

 Commission 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 management 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 .

  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 environmental 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 regulations for implementing the legislation divided 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 guidelines 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 representative from national and 
 regional experts and NGO’s, and assisting 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 
management 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’ center“ 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 .

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 Management

  vi) Pollution Incident Preparedness, Prevention and Response

 vii) Analytical and Operational Skills (needed for newly acquired  
        infrastructures and equipments

viii) Vessel Management

   The public environmental awareness should be enhanced at all the social level of the 

  country. 
