


Dangerous Factors For Ecosystem and Biological  Diversity 





	The factors which are threatening biology and biodiversity of the region could be categorized into several groups which most of them are human-related . 


These parameters could be named as different pollution’s , variation in water supply quality , over haunting  and fisheries , eutrophication , habitat destruction , etc. . Each one of the above mentioned factors bay cause extensive irreparable damages to the biodiversity of the region . 








Pollution 


	Unfortunately , different kinds of pollution are the result of population explosion along with man’s technical achievement and his unmindful activities in the new area. After the industrials toward over-consumption  , human being started a new war with nature intentionally and somehow unintentionally . The ultimate result of this behavior toward natural environment created pollution around us . 


The studied region in the coastal line of the Caspian sea is not an exception either and different kinds of pollution are observed in this area . This coastline which consist of both terrestrial and aquatic environment with its specific ecosystem , requires intense and serious pollution control . The existing pollution in this region are : water , land , air, and noise .  The water and land pollution are mainly due to the release of urban and rural sewage along with agricultural outlets and untreated industrial wastewater to the natural environment . 


Furthermore , disposal of domestic , municipal , hospital , and industrial wastes in the environment and the movement of their leachat in the soil would contaminate both land and water resources of these areas . 


Most of the industries in the studied region do not use wastewater treatment system . This is mainly due to lack of understanding and awareness  about the process of the created pollution by the responsible parties . 


Weakness of governmental  organization in prevention , control and regular follow up in this matter shows the shortage of specialized responsible personnel along with lack of enough specific expenditure for implementation of this important task . 


Although noise and air pollution are also exist in the region however , they are not been paid attention mach which means in the near future they might cause more environmental problems and create crisis . 


The air pollution in the studied area is mainly due to the combustion from motor vehicles and manufacturing processes from different factories such as cement mills and other industries . 


Location of these industries close to the cities or near recreational areas further effects the destruction of environment . Of course several project plans are in the way to solve the environmental problems in the region but they need lots of support economically & technically . 


Although some of the hospitals in the studied area possess some waste treatment system such as incineration , but most of  them do not use any specific disposal of their waste products . 


Department of Environment (DOE) in its priority plans used all its power to control the pollution with warding and caring for the environment . This department awards about specific features and therefore specific needs of the studied area and tries its best to fulfill its duties however , this cumbersome task requires specific regulation and accurate management to be implemented . Therefore , for better achievement changing draft installation policy of north province were developed and submitted for approval . 


Regular and continuos follow up in the control of different  pollution is a minute part of governmental action in the area . 


Tables 44 to 48 shows list of fertilizers and poisons in agricultural activities in these three provinces. 





The Caspian sea water level changes  in the past, and the predicted future changes


	Climatic changes over the last 50 years have led to considerable decrease in the Caspian sea water level, for example, during 1923-1944, manipulation of watersheds mainly by damming irreversible water abstractions have led to reduced water inputs into the Caspian sea, and sea level declined 172cm.  During this period the average discharge of water input to the sea were 224 Km3/year, which 72Km3/year less than the period of 1880-1990.


The mean evaporation figure were high, 773 mm in 1923-1944, whereas in 1880-1990 change into vapor occurred 750mm .  The other anthropogenic impact of these changes should be in mind, such as irrigation of arid lands, drying and reclamation of marsh and marshlands, agriculture and industrial water usage and domestic water application. 


Considering the water level changes in Holocene period the variation in sea level may be expected 15m, also in past 10000 years Caspian sea experienced at least 6 item high water level fluctuation. The utmost of Water level increment belonged to the initial period of Holocene or 7-8 thousands years ago which water level reside to -20m below the world ocean level. the lowest level probably occurred in mid-Holocene period or 5 thousands years ago which a level decline lower than -35m. From, these period the Caspian sea level (irrespective  of several time fluctuation) averagely rised 14cm, in each 100 years. 


Hydrological  data collection which started in 1837 indicate sea  water fluctuation have been occurred about 4m  ( from -25.3m in last  century to -29m in 1977). Annual positive rise observed further than 30cm in three time (in 1867, 38cm; in 1979,32cm and in 1991,39cm).  The yearly recorded sea water rise occurred in two time, further than 30cm (37cm in 1851 and 31cm in 1937). The average recorded rise in 1979-1991 were equal to 14.3cm and mean annual decline level in 1939-1940 occurred -16cm. 





Water regimes of rivers


The rivers under study in the present project on biodiversity of the coastal regions of the Caspian Sea are presented in three appendices separately on the basis of the water flow of the water regime.





Rivers of the Golestan Province


Gharesoo River: 89 km in length with an average annual water flow of one million m3 sec-1


Gorganrud River: 300 km in length with an annual water flow of 0-9 m3 sec-1              


Atrek River: 715 km in length with an average annual water flow of 123 m3 sec-1





Rivers of Mazandaran Province


The list of the names of rivers with their length expressed in kilometers and their annual water flow in terms of m3 sec-1  ( or m3 /Year ) is  presented in table 8.





 


Rivers of Gilan Province


The list of the names of rivers with their length expressed in kilometers and their annual water flow in terms of m3/year is presented in table 9.





It is quite evident that the water flow in all the rivers under study was not constant throughout the year. The minimum water flow during the months with the highest and lowest water level reaches zero. The water in these rivers dries up completely during the months of June through November, the time when most of the agricultural operations in the region make use of this water. This causes a further decrease in the water flow. At the same time the application of fertilizers mainly chlorinated and phosphate fertilizers lead to severe pollution of the river water. This occurs simultaneously with the presence of eyed eggs, larvae and small fingerlings in the river that move towards the river estuary where the pollutants are accumulated and the place where fishes collect to adapt themselves to the brackish water in the sea. All these are threats to fishes that not only result in their mortality but also cause genetic and other life long deformities.


Thus in the true sense changes in the water regime and problems that arise as a consequence of this will seriously destroy the principles of biodiversity or in other words specific, genetic and ecosystem diversity.





Fish harvest


Owing to the specific geographical conditions in the coastal regions of the study area harvest of aquatic stocks from the sea has been practices traditionally in this region since the long past. The people residing in the provinces adjacent to the sea in the coastal regions under study have used traditional methods to harvest aquatic resources particularly fishes. Although these traditional methods are still considered the most effective and widely used methods today, improving catch methods is one of the ways to control exploitation in order to attain sustainable methods of exploitation of the stocks under question. Today modern methods of catch are employed for the harvest of certain stocks such as kilka fishes that are used directly in the consumption of man and indirectly in the culture of cattle. Increase in catch numbers of these fishes in the recent years, increase in number of fishing vessels the factories related to these fishes and so also the increasing number of people employed in this industry are evidence of this significant growth.


On the basis of the data available it is quite evident that the stocks of aquatic organisms particularly that of fishes are on the decrease in the recent years. The decline in the harvest of various sturgeon species and the harvest of the world’s superior quality caviar from this ecosystem are all indicative of the overgrowth of population, modern methods of catch, canning and other modern methods of processing fishery products. This in other words indicates the increase in consumption of fishery products resulting from changes in cultural, social and economical habits that appear to be have more serious impacts than other harmful factors.


tables 49 to 51 shows the fisheries activity in these three provinces.


From the point of view of scientific research the Caspian Sea is a closed freshwater body classified as oligotrophic to mesotrophic. Our knowledge of this ecosystem also shows that being oligotrophic in nature this water body has a high specific diversity with a low abundance in population. The presence of more than 80 species of fishes in the Caspian Sea having specific morphological and physiological characteristics also are evidence of this fact. However the stocks of white Caspian fish Rutilus frissi kutum were threatened during 1978-1986 as a result of lack of control on their catch. Despite the various measures taken towards the rehabilitation of these stocks during the past 18 years we still cannot declare that the conservation programs conducted for this species have been successful.


This is also true in the case of sturgeons. The reports available on research in this field state that the stellate sturgeon, Acipenser stellatus Pallas 1811 is threatened with extinction and other species are endangered which is a matter of great concern. The declining trends in caviar harvest as a result of increase in catch efforts and the employment of more human labor and facilities without obtaining favorable results indicate the critical state of bioviversity. Although more than 10 million fingerlings of different sturgeon species are produced artificially every year as part of the rehabilitation programs with the tremendous efforts of the Iranian fisheries, it appears that there are several factors that effect the conservation of these stocks that should be incorporated in the management programs of the Caspian Sea stocks.


Kilka stocks have also shown decline in their catch number per effort during the past ten years of continuous exploitation. The longer distances covered by the kilka fishes and the smaller size of these fishes indicate the decline in their stocks.


It is quite evident that life cycle, food pyramid, the food web and the mutual relationship between organisms in the ecosystem are very vulnerable to decline in diversity and abundance of species and thus imposes irreversible damage to biodiversity.





Food abundance phenomenon


Eutrophication


	Enriching of mineral elements in an aquatic environment that results in the increase in production of vegetation in that environment is termed as eutrophication. This phenomenon leads to the production and accumulation of organic matter the decomposition of which proceeds slowly in that environment. 


As mentioned earlier the Caspian Sea ecosystem is classified as an oligotrophic-mesoptrophic water body. Although some parts of this water body are involved with the process of eutrophication no part of the Caspian Sea in the course of the study region is eutrophic. The wide surface area of this water body one of the largest closed water bodies in the world prevents it from becoming eutrophic.





Invasion of non-native plants and animals


As indicated by research studies the introduction of non-native species into an ecosystem is governed by strict regulations. The lack of fundamental and appropriate studies in this regard is one of the main detrimental factors that threaten the lives of other species. The new non-native species need not be a predatory species to threaten the lives of other species. By the over consumption or infection of one of the species in the food web it can prove problematic to the other species in the web.


After more than 50 years since the introduction of three species of mullets into the Caspian Sea, the union of two species of mullets Liza saliens and Liza auratus has been successful in this ecosystem that has not shown any adverse effects and or has not been studied so far. These species are considered commercially important species of the Caspian Sea. No documental report is available on the presence or interference of non-native species. However jellyfishes have been reported in the Caspian Sea lately. This ctenophore has found its way into the Caspian Sea from the Black Sea. Scientific centers have verified this report. The freshwater shrimp Macrobranchium rosenbergii that was also introduced into the Anzali Lagoon by the Gilan Fishery Research Center during the first half of 1998 has caused alarm among the environmental communities in the country and needs to be assessed carefully.








Conversion of coastal areas into barren land


	Although a part of the study area lays in the Golestan province that is a semi barren region no data is available in this regard.
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