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1.0 The Caspian Sea and its Social, Economic and Legal Settings 
 

 
This section aims to provide background information on the Caspian Sea in order to support the 

recommendations in the National Caspian Action Plans (NCAPs) and the Strategic Action Programme 

(SAP).  Thus, this TDA is not merely a State of the Environment report, but also a look into the future 

based on the current political situation, socio-economic conditions, and legal/regulatory framework.   

 

1.1 Introduction  

 
This Transboundary Diagnostic Analysis (TDA) is a scientific and technical assessment, through which 

the water-related environmental issues and problems of the Caspian Sea region have been identified and 

quantified, their causes analyzed and their impacts, both environmental and economic, assessed.  The 

analysis involves an identification of causes and impacts at national, regional, and global levels and the 

socio-economic, legal, political and institutional context within which they occur.  The identification of 

the root causes specifies sources, locations, and sectors. 
 

This TDA provides the technical basis for development of the National Caspian Action Plans (NCAPs) and 

the Strategic Action Programme (SAP). In this TDA, the specific combination of activities contained in an 

NCAP or SAP is also determined by both national and regional policy considerations that may affect 

programme direction, sustainability, and cost effectiveness.   

 

The TDA is based on extensive previous work.  First, the Ramsar Steering Committee approved a 

Framework TDA in May 1998.  Next, in May 2000, the Tacis Project prepared a Preliminary Draft TDA, 

which focused primarily on the significant advances made under Tacis support to the CEP during the 

previous two years (Tacis Phase I).  The TDA is also based on four regional TDA meetings held in Baku, 

Azerbaijan, to obtain regional input.  Finally, the TDA is based on the many basis documents available 

from the CEP and other sources, gathered during the four years since the Programmeôs initiation.  Much 

of the work developed in this section therefore is extracted or summarized from vast resource materials 

available to the CEP.  The existing extent of data and depth of analysis far exceeds the capabilities of this 

short TDA and therefore it represents a succinct synthesis of this information.   

 

The process of completing the TDA included five Regional TDA Meetings, held in July 2000, December 

2000, July 2001, November 2001, and May 2002.  At these meetings, attended by representatives of all 

Caspian littoral states and the international partners, the scope of the final TDA was agreed, the list of 

Major Perceived Problems and Issues updated, the Causal Chain Analysis completed, and the list of 

actions/ interventions was developed in concert with the development of five regional Environmental 

Quality Objectives.  Following the December 2000 Regional TDA Meeting, each country held a national 

TDA Meeting to review progress on the TDA to date, to provide national recommendations for improving 

the TDA, and to provide general national input on the TDA process.  The second draft TDA was reviewed 

at a week-long meeting in November 2001, where input from all experts was solicited.  The draft TDA 

was then re-visited in May 2002 in a last TDA Regional Meeting.  Thus, the TDA process has been 

inclusive both regionally and amongst the various international partners.   

 

The TDA encountered many challenges as this regional process was carried out.  The major international 

assistance to the CEP (the Tacis and the GEF projects) was not concurrent.  Due to their different project 

cycles, the Tacis project began one year prior to the GEF project, leading to incomplete coordination 

between the projects.  Tacis-assisted CRTCs, for instance, began work earlier than GEF-assisted CRTCs.  
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Tacis then undertook a second tranche of work, which was completed at the end of December 2001, 

whereas the GEF project continues through September 2002.   

 

Another challenge was the absence of open data sharing.  Whereas the basis documents for the 

international assistance anticipated open sharing of available data, in fact these data have not been made 

available to the CEP as a whole, and often not to a particular CRTC.  Raw data may be sensitive for a 

variety of reasons, including its value as a real currency in emerging market economies, lack of clarity 

about ownership of the data, and political or cultural perspectives.  Lack of effective intersectoral 

coordination on a national level also reduced the availability of data in some instances.  The extent of this 

challenge significantly detracted from the work of the TDA.  A major priority in the future should be to 

establish a data-sharing agreement that clearly lays out the regional availability of scientific data (both 

new and historical).   

 

Another major challenge was the availability and quality of data available to formulate this TDA.  This 

TDA attempts to determine whether or not Major Perceived Problems and Issues (MPPI) are supported by 

facts. There are common perceptions about environmental matters, which may be colored by varied 

private interests, media, hidden agendas, lack of knowledge, or ignorance.  This TDA points out gaps in 

our knowledge, where assessments of an MPPI are not possible.  The study makes judgments about the 

scientific utility of various types of data and information in order to reach its conclusions.  Historical data 

may not have had adequate quality control, making them impossible to rely on for this study.  Reported 

data may be averaged such that that they cannot be used scientifically.  Documentation of older analytical 

methods may be missing, thereby reducing credibility of data.   

 

An additional data issue in the Caspian region is that the break-up of the former Soviet Union left a 10-

year gap in monitoring of many parameters of concern.  Air and water quality were no longer measured 

routinely, as instrumentation, vessels, reagents, human resources, and infrastructure dispersed or 

deteriorated.  Thus, much of the data are a decade old with sparse data since.  Fortunately, the CEP and 

various international and multi-national concerns have stepped in and provided some data during the past 

five years, including a Caspian-wide fisheries cruise and a Caspian-wide sediment quality cruise (ASTP).   

 

Geographic Scope 

 

The geographic scope of the Caspian Sea TDA cannot be described simply.  A common geographic scope 

for the Major Perceived Problems and Issues  cannot be defind, even though the TDA guidance states that 

the entire water basin must be covered under the study.  Within the Framework TDA approved at Ramsar 

in May 1998, it was agreed to take the boundaries as far out to sea as can be actively managed, and as far 

inland as the administrative boundaries of coastal provinces.  Where these boundaries impinge too far 

inland, the TDA should concentrate on a corridor width of between 100 and 200 km.  Major rivers will be 

addressed with their lower reaches as a priority and the remainder only as much as possible. 

 

However, the geographic scope or scale for some MPPI may extend farther or may be less distant.  For 

instance, coastal desertification and water level fluctuations may be caused by climatic events that are 

global in scale, and thus the appropriate geographic scale is the globe, while many processes specific to 

coastal desertification (poor land use planning, poor agricultural practices, etc.) may be limited to the 

coastal administrative units (oblasts, rayons, or provinces). Pollution also has a much broader scale than 

defined at Ramsar, since rivers may bring pollution from all portions of the drainage basin.  For instance, 

the Volga River services much of interior Russia, and the drainage basin extends beyond Moscow.  For 

the Kura River, which is strongly Transboundary, pollution may emanate from any of the countries 

through which it passes, including Turkey, Georgia, Armenia, Iran, and Azerbaijan.  It simply is not 

practicable (schedule-wise and budget-wise), however, to include the entire drainage basin in all aspects 

of the TDA.  Therefore, the TDA is limited to the proximate discharges of water and associated 
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pollutants, only in riversô lower reaches and the littoral zone.  This shortcoming is partly offset by 

considering river mouths as ñpoint sourcesò of pollution to the Sea, where sufficient data on river 

pollution exists.  However, the TDA has attempted to make up for these shortfalls by cooperating with 

ongoing programme focusing on the rivers.  For instance, USAID and Tacis projects in the Kura River 

Basin and the Russian Federation Volga Revival project, focused on obtaining data and developing plans 

for improved governance of the river basin.  Also, GEF has several ongoing studies of the Volga and Ural 

river deltas and their data were incorporated into the TDA as available.   

 

The exact geographic scopes/scales for specific MPPI are described in the relevant sections.  In general, 

the geographic scope agreed at Ramsar is used where other guidance was not available.   

 

 

1.2 Physical and Biogeochemical Characteristics of the Caspian Sea  

 
This section provides a brief introduction to the environment of the Caspian Sea.  The physical 

description of the sea provides a context within which to understand the major perceived problems and 

issues.   

 

Physical Setting 
 

General 

The Caspian Sea is the largest inland water body (with no connection to world oceans) in the world, 

occupying a deep depression on the boundary of Europe and Asia with a water level at present of 

approximately 27 m below the level of the world oceans (Figure 1.2-1). The Caspian contains more than 

78,000 cubic kilometers of brackish water. Having been isolated from the world oceans at the end of the 

Pliocene epoch (1.8 million years ago), its ecosystem incorporates remnants of the fauna of the larger 

regional seas (mainly the Mediterranean and the Arctic biogeographic complexes).   

 

A major difference between the Caspian and other large inland water bodies is its meridian orientation 

and great length (1,200 km), resulting in large differences in climate over the sea and especially over the 

catchment area; the northern shores are subject to extreme continental climate, while the southern and 

southwestern coast is in the sub-tropics. 

Origin 

The modern Caspian Sea originated as part of an ancient, brackish Pontic lake-sea 5-7 million years ago. 

In the Late Mesozoic and Early Paleocene, the ancient Tethys Sea occupied the area of the present 

Mediterranean and the Black, Caspian, and Aral seas. During Paleocene and Neocene times, the Black 

and Caspian seas were joined and separated several times. In the Early Pliocene, the Caspian Sea was 

separated for the first time from the Black Sea and accordingly, the primary marine fauna was partly 

eliminated and partly modified. During the Mid-Pliocene, the Caspian Sea was completely isolated from 

the Black Sea and since that time developments of the two basins, as well as their fauna, have proceeded 

independently.  The typical brackish-water Caspian fauna formed at this time persisting to the present day 

(Kosarev and Yablonskaya 1994).  Occasional connection with the Aral Sea contributed little to the 

biodiversity to the Caspian Sea. 
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Figure 1.2-1 The Caspian Sea 

 

 
 

Origin 

The modern Caspian Sea originated as part of an ancient, brackish Pontic lake-sea 5-7 million years ago. 

In the Late Mesozoic and Early Paleocene, the ancient Tethys Sea occupied the area of the present 

Mediterranean and the Black, Caspian, and Aral seas. During Paleocene and Neocene times, the Black 

and Caspian seas were joined and separated several times. In the Early Pliocene, the Caspian Sea was 

separated for the first time from the Black Sea and accordingly, the primary marine fauna was partly 

eliminated and partly modified. During the Mid-Pliocene, the Caspian Sea was completely isolated from 

the Black Sea and since that time developments of the two basins, as well as their fauna, have proceeded 

independently.  The typical brackish-water Caspian fauna formed at this time persisting to the present day 

(Kosarev and Yablonskaya 1994).  Occasional connection with the Aral Sea contributed little to the 

biodiversity to the Caspian Sea. 

 

Geology 

The northern part of the Caspian Sea is on the margin of the Pre-Caspian synclinorium of the Eastern 

European platform.  South of this geological feature and dividing the North and Middle Caspian is the 

Mangyshlak threshold, which is structurally connected to the submerged Karpinski Ridge on the western 
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coast and to the Mangyshlak mountains of the eastern coast.  The Middle Caspian floor has a 

heterogeneous geological structure.  The Derbent Depression, the western portion of the shelf, and the 

continental slope are part of the marginal geosynclinal trough of the Great Caucasus.  The Absheron 

threshold dividing the South and the Middle Caspian is a structure formed as a continuation of folded 

structures of the Great Caucasus, part of the alpine fold region. 

 

Bathymetry 

The Caspian Sea lies between 471̄3ô and 363̄4ô 35ò north latitude and between 463̄8ô 39ôô and 544̄4ô 

19ôô east longitude. The length of the Caspian (north-south) is approximately 1200 km. The greatest 

breadth of the Caspian from east to west is 466 km; in the region of the Absheron peninsula, its breadth is 

only 204 km. The average breadth of the Caspian from the west to the east is 330 km. The surface of the 

Caspian is about 436,000 ʢʤ
2
, and its volume is about 78,000 ʢʤ

3
.  The maximum depth of the Caspian is 

1025 m, and the average depth is 184 m. 

 

This sea is commonly divided into three portions: the northern, middle and southern parts. The northern 

part of the sea covers about 80,000 ʢʤ
2
 It is relatively shallow, averaging about 5-6 m in depth.  The Ural 

Furrow is a slightly deeper (8-10m) structure extending the Ural River trend across the shallow northeast 

shelf.  The middle part of the Caspian Sea is a separate depression totaling about 138,000 ʢʤ
2
 in area. The 

western slope of this depression is quite steep, whereas the eastern slope is more gradual.  The bottom is a 

gently sloped plain with depths of 400-600 m.  The average depth of the Middle Caspian is 190 m, and its 

greatest depth is 788 m.  The southern part of the Caspian Sea, having a total area of about 168,400 ʢʤ
2
, 

is separated from the middle by the Absheron ridge which is a continuation of the main Caucasus range.  

The deepest part of the Caspian Sea is in the South Caspian. 

 

Coastlines 

The coastline of the Caspian Sea is varied.  The northern shoreline is strongly undulating, whereas the rest 

of the shoreline is generally smoother.  The deltas of the Volga, the Ural, Emba, and Sagiz rivers lie along 

the northern shoreline.  Kizlyar Bay is on the western shoreline, and Komsomolets Bay and Mangyshlak 

Bay are on the eastern coast.  Two of the largest islands are Tuleni Island and Kulali Island (all told there 

are some 2000 ʢʤ2 occupied by islands), and major peninsulas include the Absheron, Agrakhan, Buzachi, 

Tub-Karagan and Mangyshlak peninsulas.  The Middle and South Caspian shorelines are varied, ranging 

from narrow beaches fronting seacliffs to broad sandy regions near river mouths.  Kara Bogaz Gol is a 

large gulf on the eastern shore that forms an extensive evaporation basin (see box inset 1, page 10). The 

western coast has a series of terraces, gradually rising to the Great Caucasus Mountains.   The western 

coast is composed  of sediments (small-and medium-grained sands) carried by mountain rivers and 

streams.  In the Southern Caspian (mainly Iran), the relatively smooth western coast is composed of 

small-grained sands and silt.  The eastern coast, curved in the northern part with high barchan dunes and 

smooth in the southern part with sand dunes up to 12 m in height, is composed of sand and shells.  The 

Iranian coast contains extensive barriers and lagoons of value to the biological diversity of the region.  

 

The coastlines of the various countries are uneven, but the lengths are approximately as follows: 

 

 Azerbaijan:  825 km 

 I.R. Iran:  1000 km 

 Kazakhstan:  2320 km 

 Russian Federation:  1460km 

 Turkmenistan:  1200km  

 

The total length of Caspian coast therefore is nearly 7000 km.   
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The islands of the Caspian Sea play an important role in the biology of the region, providing habitat for 

seals and migrating birds.  Islands in the north Caspian Sea are important for seals resting during their 

annual northwards migration for pupping, molting, and mating and the islands off Azerbaijanôs Absheron 

peninsula are a refuge for migrating seals (participating in both the fall and spring migrations).  The large 

Ogurchinsky Island off Turkmenistanôs coast may host a southern seal population, distinct from the 

northern one.  The size and character of the islands fluctuate greatly with water level changes.   

 

Contemporary water Level Fluctuations 

One of the most important features of the Caspian is its changing water level, a factor that has a 

significant effect on biodiversity and coastal management in the extensive shallow areas. The level of the 

Caspian Sea is below that of the worldôs oceans. The highest water level in recent history, -22 m, was 

reached about 3,800 years ago (Aubrey et al. 1994b), and the level may, depending how far back in 

history one goes, have been as low as -64 m. Early in the last century (up to 1929), the sea level fluctuated 

around -26.2 m, later decreasing to -29.0 m in 1977 (Kosarev and Yablonskaya 1994). This is the lowest 

level reached during the past 400-500 years. In 1978 a rapid rise began, and the sea level reached ï26.42 

m by 1995.  Since 1995 some regression was observed in the sea level. At present the Caspian Sea level 

stands around the -27 m mark. There are almost no tides in the Caspian Sea. 

 

The causes of sea level change are mainly natural or related to world-wide anthropogenic effects on the 

climate. As an inland sea, the level naturally changes in response to changes in the balance of inputs 

(mostly river flow) and outputs (primarily evaporation).  Geological instabilities play only a small role in 

the water level fluctuations.  Apart from small annual variations of about 0.20 m, during the past two 

centuries sea levels have been more than 3.5 m higher (1800) and 2.1 m lower (1977) than the present 

level (Figure 1.2-2). 

 

Local causes of increased or unnecessary environmental damage resulting from sea level change are: 

 

¶ Inadequate understanding of the processes causing natural changes in climate and thus changes in sea 

level. 

¶ Inadequate planning of coastal developments, resulting in unnecessary damage. 

¶ Reduced capabilities in meteorological, hydrological, and oceanographic monitoring, resulting in 

poor prediction of long- and short-term (surge) sea level changes. 

¶ Deterioration of hydrometeorological organizations and data collection in all CIS countries to the 

point that they are unable to function properly. 

¶ Lack of regional planning and cooperation in management of long- and short-term sea level changes. 

 

Currents 

Currents in the Caspian are primarily wind-generated.  Maximum currents in open regions of the North 

Caspian are about 30 centimeters per second (cm/s) (Kosarev and Yablonskaya 1994). In the coastal 

regions of the middle and southern parts of the sea, currents correlate with wind direction and are 

typically toward the northwest, north, southeast, and south.  Easterly currents are also observed near the 

east coast.  Along the western coast of the Middle Caspian, the prevailing currents are southeast and 

south.  Current speeds average 20-40 cm/s with a maximum of 50 to 80 cm/s (Aubrey et al. 1994b).  In 

general, the current variability is poorly measured and modeled, and our understanding is based on rather 

vague generalizations. The Black Seaôs Rim Current is a major biogeochemical boundary for the 

chemistry and biota.  Whether such a rim current exists in the Caspian Sea is unknown.   
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Figure 1.2-2 Caspian Sea Water Levels 
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However, as for the Caspian Sea, the currents are controlled by several dominant factors: 

 

¶ Buoyancy Flux: the influx of riverine discharge to the Caspian Sea in its northeast (the Volga 

River) provides buoyancy forcing that drives a general cyclonic (anticlockwise) circulation in the 

Caspian Sea, due to Coriolis forcing.  This buoyancy has contributions from other rivers in the 

region (e.g., Ural, Terek, Sulak, and Kura), which reinforces this general cyclonic circulation.  

Additional strong sources of buoyancy flux include the north-south gradients in evaporation, heat 

flux, etc.  The existence of winter icing of the North Caspian contributes to strong variations in 

solar heating of the waters, contributing to the north-south buoyancy gradients.   

 

¶ Winds:  the strong winds of the Caspian help control the basin-wide and the local circulation.  

The passage of fronts in the winter in general reinforces the cyclonic circulation associated with 

buoyancy fluxes.  The relative importance of the winds versus buoyancy forcing is not quantified, 

but as in the Black Sea, both are likely nearly equal contributors to circulation.   

 

 

Rivers 

About 130 rivers of various sizes drain into the Caspian with an annual input of about 300 km
3
. The main 

rivers are the Volga (80 percent of the total volume of inflow), the Ural (5 percent), the Terek, Sulak, and 

Samur (total up to 5 percent), the Kura (6 percent), and Iran's small rivers of the Alborz and others (4-5 

percent) (CEP 1998a).  
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Salinity 

Salinity in the North Caspian varies markedly, from 0.1 parts per thousand (ppt) at the mouth of the 

Volga and Ural rivers to up to 10-11 ppt near the Middle Caspian.  The middle and southern parts of the 

sea have only small fluctuations of salinity; surface salinity is about 12.6 to 13.5 ppt, increasing from 

north to south and from west to east.  There is also a slight increase in salinity with depth (0.1 to 0.2 ppt) 

observed in all regions of the sea.  Figure A3.2-1 in Annex 3.2 shows surface water salinity levels during 

summer in the Caspian Sea. 

 

 

Water Temperature 

Water temperature varies considerably with latitude.  This difference is greatest (about 10
o 

C) in the 

winter when temperatures in the north are 0-0.5
o
 C near the ice and 10-11

o
 C in the south. Freezing 

temperatures are found in the north and in shallow bays along the eastern coast.  The water temperature of 

the west coast is generally 1-2
o
 C higher than along the east coast.  In the open sea, the water temperatures 

are higher than those near the coast by 2-3
 o
 C in the Middle Caspian and by 3-4

o
 C in the southern part of 

the sea. 

 

 

Evaporation  

Evaporation from the sea surface represents one of the principal outflow components.  Analysis of the 

interannual variations of evaporation during the current century has indicated that the rate of evaporation 

was highest during the 1930's, as a result of drier climate from predominant anticyclonic atmospheric 

circulation over a considerable part of the former USSR European territory.  This anticyclonic activity 

stimulated evaporation not only within the water catchment system of the sea, but also over the sea 

surface proper.  At that time, about 395 km3 of moisture evaporated from the sea surface, exceeding the 

overall inflow.  As a result, from 1930 through 1941 the sea "lost" about 740 km3 of water (about 1.96 

m).  Evaporation from the Caspian Sea surface (Figure 1.2-3) displays significant interannual variability, 

reflecting regional climatic patterns.  Evaporation rates range from 700 mm/year up to a maximum of 

about 1400 mm/year.  Minimum is in the Middle Caspian Sea, whereas maximum evaporation is in the 

North Caspian and near Baku. Seasonal variability in evaporation is more pronounced than annual 

changes.  Evaporation is thought to have decreased in the interval of the 1978-1990, while both 

precipitation and river flow increased dramatically.  The increase in precipitation and river flow is 

attributed to a change in storm patterns for the region.  During the period of 1978 through 1993, the 

atmospheric circulation resulted in a change from largely cyclonic storm activity to anti-cyclonic storm 

activity, affecting both the total precipitation as well as the wind stress. 

 

 

Evaporation basins play a significant role in the level of the Caspian Sea, particularly near high sea levels.  

The two largest evaporative basins are Kara-Bogaz-Gol (see inset box 1 on the next page) and Mertvy 

Kultuk Sor.   
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Figure 1.2-3 Caspian Sea Evaporation, 1900-1994 
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Box 1 Kara Bogaz Gol 
 

 

KARA BOGAZ GOL:  

MODERATOR OF CASPIAN WATER LEVELS  

 
 

 
Located along the eastern coast of the Caspian Sea near 

Turkmenistanôs border with Kazakhstan, the Kara Bogaz 

Gol mirrors the natural beauty of the Caspian Sea, its 

uniqueness, and its interaction with humans.  Originally fed 

by the Oxus River (now the Amu Darya River), the Kara 

Bogaz Gol is a shallow bay whose varying area depends on 

the water level of the Caspian.  It is an evaporate basin, 

connected to the open Sea only through a short (order of 

kilometers), narrow (tens of meters), and shallow (order of 

meters) inlet.  In essence, water evaporates faster from the 

gulf than it can be replaced through the inlet, so the water 

level of the bay is lower by nearly 3 meters than that of the 

Caspian.  Salinities in Kara Bogaz are high (reaching many 

tens of parts per thousand), giving rise to an extensive salt-

mining industry near the shores.  So much water flows into 

the Caspian Sea and evaporates there, that this Gulf alone 

removes between 2 and 10 cm of water from the entire 

Caspian Sea each year. 

 

 
 
The volume of water evaporating from the Sea depends on 

the water level and human activity.  When water levels in 

the Sea are high, the flow into the gulf is stronger.  When 

the water level in the Sea is low, the flow to the gulf is 

lower,(and the area of the gulf gets smaller.  After river 

inflow and evaporation, the Kara Bogaz Gol is the next 

largest determinant of the water level of the Caspian Sea. 

 

 
 
The Kara Bogaz folly illustrates the difficulty of planning 

major engineering projects in the face of a variable climate.  

From about 1930 to 1978, the level of the Caspian fell 

some 2.5 m, as climate variability and dam/reservoir 

construction combined to rob the Caspian of freshwater 

inflow.  In order to mitigate the serious effects of lowered 

water levels on the Sea, scientists proposed to close off the 

Kara Bogaz Gol, thereby retarding the fall of the water 

levels in the Sea.  As luck would have it, the Sea began to 

rise in 1978.  The long-planned dam across Kara Bogaz 

was finished in March 1980, when it was no longer needed.  

The closure accelerated the consequent rise of water levels, 

which continued through 1996.  The water level increased 

by an additional 2-3 cm per year over the entire Caspian 

Sea, due to closure of Kara Bogaz Gol.  Finally, in 

September 1984, a spillway was opened to allow some 

minor inflow of Caspian waters to the gulf, but only in June 

1992 was the dam removed.  This example illustrates the 

difficulty of anticipating the vagaries of nature. 

 
 
Photographs from NASA 
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Figure 1.2-4 Changes in the Elements of the Water Balance and Water Level of the Caspian 

Sea, 1990-1998 
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Climate 

The climatic conditions of the region are determined by the influence of cold Arctic air, moist sea air 

masses forming over the Atlantic Ocean, dry continental air masses from Kazakhstan, and warm air 

masses coming from the Mediterranean Sea and Iran. 

 

The best known synoptic classification of the atmospheric circulation over Russia is the Vangengeim-

Girs, which describes the most common types of circulation as follows: 

 

¶ circulation type W, which is zonal and associated with increased precipitation, warm winters, and 

moderately hot summers; 

¶ circulation type E, which is meridional and characterized by stable high pressure over European 

Russia, resulting in cold winters and hot cloudless summers; and 

¶ circulation type C, which is also meridional and characterized by a trough over European Russia, 

resulting in cyclonic fields over the Volga basin, high precipitation and low temperatures. 

 

Type E is the most common, and has been even more dominant than usual in recent years. 

 

Ice Cover 

In the North Caspian Sea, ice appears in November.  During severe winters, ice covers the whole surface 

of the North Caspian Sea. Ice formation in the middle and southern parts of the North Caspian generally 

occurs in December-January.  Near the east coast, the ice is of local origin, whereas near the west coast, 

the ice mostly drifts in from the northern part of the sea. Along the west coast, drifting ice is found down 

to the Absheron peninsula.   Ice cover disappears in the second half of February or March.  Ice cover is of 

great importance for the biological and biogeochemical condition of the Northern Caspian Sea, as it 

provides a habitat for Caspian seals and influences early spring river discharges. 
 

 

Table 1.2-1 Summary of Caspian Sea Characteristics 

 
Bordering Countries Azerbaijan, I.R. Iran, Kazakhstan, Russian Federation, Turkmenistan 

Location 

 
Located between 47

o
 13' and 36

o
 34' North latitude and 46

o
 38' and 54

¯
 44' East 

longitude 

Total sea area 

Volume 

436,000 km
2
  

78,000 km
3
 

Mean depth 

Max depth 

184 m 

1,025 m 

Coastal length 

Catchment area 

7,000 km 

3.5 million km
2
 

Major rivers 

 

Volga, Ural, Terek, Sulak, Kura, Atrek, Sefid-Rud 

Annual riverine input ca. 300 km
3
 

Salinity regime 

 

 

Salinity varies sharply in the North Caspian Sea, ranging from 0.1 parts per 

thousand (ppt) at the mouth of the Volga and Ural rivers up to 10-11 ppt near 

the border with the Middle Caspian.  The middle and southern parts of the sea 

have only small fluctuations of salinity; surface salinity is about 12.6 to 13.5 

ppt, increasing from north to south and from west to east.  There is also a 

slight increase in salinity with depth (0.1 to 0.2 ppt). 

Temperature regime 

 

 

Water temperature varies considerably with latitude.  This difference is 

greatest (about 10
o 
C) in the winter when temperatures in the north are 0-0.5

o
 C 

near the ice and 10-11
o
 C in the south. Freezing temperatures are found in the 

north and in shallow bays along the eastern coast.  The water temperature of 
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Bordering Countries Azerbaijan, I.R. Iran, Kazakhstan, Russian Federation, Turkmenistan 

the west coast is generally 1-2
o
 C higher than along the east coast.  In the open 

sea, the water temperatures are higher than near the coast by 2-3
o
 C in the 

Middle Caspian and by 3-4
o
 C in the southern part of the sea. 

Tidal regime Almost absent  

Nutrient regime 

 

In the North, inorganic phosphate (0.12-0.8 mM), phosphorus in organic form 

(2-2.5 mM), nitrogen (10-250 mM liter
ï1

, nitrates (0.5 mM) in spring and 

summer, 7-10 mM in winter, silica 60 mM in winter, 20 mM in summer 

(Kosarev and Yablonskaya 1994, Dumont 1998). 

Seabed types 

 

On the shallow north shelf, sediments are predominately terrigenous shell and 

oolitic sands.  Aleurolites and silt sediments with high calcium carbonate 

content cover the deeper areas.  On some parts of the bottom, there are hard 

rock outcrops of Neogene age.  The sediments of the Caspian Sea also contain 

rich oil and gas deposits.  

Primary 

Production 

North Caspian ï 22.7 mil. tons of organic carbon / year, Middle ï 50.9, South 

ï 41 (Kosarev and Yablonskaya 1994). 

 
Biogeography  

 

An extensive treatment of biodiversity and biogeography of the Caspian Sea can be found in the summary 

report by Aladin (CEP, 2001), which is based on the National Biodiversity reports from the Caspian 

countries (CEP 1999).  An earlier report by Aubrey (1994b) provides additional background information 

on regional biodiversity, but more from a species perspective.  A description of the habitat diversity can 

be found in the Regional Habitat Report compiled by Ogar (CEP 2001) and is summarized in Volume 

Three, Annex 3.1 of this TDA.   

 

Biogeographic Distributions 

 

The biological diversity of the Caspian and its coastal zone makes the region one of the most valuable 

ecosystems in the world, with many endemic species.  A diversified range of habitats from vast river 

systems to extensive wetlands supports a diverse flora and fauna with high natural productivity. Many 

flora and fauna species contained in red books of the five littoral countries are found in the Sea and 

coastal zone.   The Caspian lies at the crossroads of migration routes of millions of birds and offers refuge 

for a number of rare and endangered species. At least 15 globally threatened species use the region 

(geese, ducks, pelican, crane, eagles, etc.) as well as IUCN-listed sturgeon species.  The wetlands in the 

region lie astride the East African flyway, the Mediterranean flyway, and the Central Asian-Indian 

flyway, involving millions of birds each year (estimates have been made that up to 10 million birds feed 

and rest here each year in spring and autumn).   
 

One of the most important features of the Caspian biodiversity is its relatively high endemism. Endemic 

species are represented by the following:  

 

¶ four species of Spongia,  

¶ two species of Coelenterata,  

¶ 29 species of Turbellaria,  

¶ three species of Nematoda,  

¶ two species of Rotatoria,  

¶ two species of Oligochaeta,  

¶ four species of Polychaeta,  

¶ 19 species of Cladocera,  

¶ three species of Ostracoda,  
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¶ 23 species of Copepoda,  

¶ 20 species of Mysidacea,  

¶ one species of Isopoda,  

¶ 68 species of Amphipoda,  

¶ 19 species of Cumacea,  

¶ one species of Decapoda,  

¶ two species of Hydracarina,  

¶ 53 species of Mollusca,  

¶ 54 species of fishes, and  

¶ one species of mammal.   

 

Recent studies suggest the actual endemism may be even higher.  

 

High endemism is one criteria established by the Convention on Biological Diversity as being worthy of 

special attention (Aladin 2001). The longest established species are among the indigenous, brackish-water 

flora and fauna. The remainder of the current assemblage of organisms is basically derived from the 

Mediterranean complex, the Arctic complex, or the freshwater (riverine) complex.   

 

Almost all the autochthonous species are found in the Middle Caspian because of its relative stability over 

time, its salinity regime (consistently brackish), and its central location.  Consequently, the highest 

number of endemic species is found there.  However, the North Caspian has the greatest diversity of both 

habitat and species.  This is due to the presence of the Volga and the Ural, which create a zone where 

marine and freshwater fauna are mixed.  The Volga River system was the ancient route for the penetration 

of Arctic and Mediterranean species that are still found in the Caspian.  

 

Phytoplankton 

The Caspian has about 450 species, varieties, or forms of phytoplankton. The dominant forms are 

Cyanophyta, Bacillariophyta, and Chlorophyta. Middle and South Caspian phytoplankton are a mix of 

marine, brackish, and freshwater forms.  By contrast, North Caspian phytoplankton are all freshwater 

forms.   

 

Zooplankton 

The zooplankton in the Caspian are representative of Arctic, Mediterranean and endemic species, with a 

total of 315 species, made up of Rotatoria (135) Cladocera (50), Copepoda (43), Mysidacea (20), 

Cumacea (18) Amphipoda (73) and Crustacea (236) (Kosarev and Yablonskaya, 1994).  

 

Phytobenthos 

There are 87 species of algae in the Caspian, including 29 species of green, 22 of red, and 13 of brown 

algae.  The opening of the Volga-Don canal in 1954 allowed the introduction of new species of algae 

from the Black Sea.  

 

Zoobenthos 

The bottom macrofauna of the Caspian Sea contains 380 species from 13 different classes of animals. The 

benthic fauna of the North Caspian is much less diverse than that of the Middle and South Caspian.  

Going from south to north, there is a steady disappearance of indigenous clams and snails, mollusks, 

nematodes, turbellarians, deepwater amphipods, isopods, and crayfish.  

 

Fishes 

The Caspian is characterized by a small variety of fish species compared to open ocean regions, with 

approximately 133 species from 17 families; 17 species are introduced aliens: the flounders, three salmon 
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species, eel, mullets, mosquito fish, anchovy, and mackerel.  Another two ï pipefish and ɸtherinidae - 

have intruded into the area themselves. The most diverse are the families of goby, carp, herring, and 

sturgeon.  

 

Up to 156 subspecies may exist.  Most are carp (33 percent), gobies (28 percent) and shads (14 percent) 

(Aubrey et al., 1994b).  Most species are indigenous, with few representatives of the Mediterranean 

complex. There are four primary groups of fishes: sea fishes (kilka, shad, and most gobies), anadromous 

fishes (lamprey, salmon, Caspian roach, and all sturgeon except sterlet), semi-migratory fishes (breams, 

carp, and zander), and river fishes (perch, rudd, tench, and sterlet).  Sturgeon are abundant, having 

originated from freshwater forms and acclimatised to higher salinity so that they now occupy the entire 

Caspian.   

 

There have been significant alterations in fish populations, particularly fisheries and habitat alteration, 

during the past 50 years due to human activities. At its peak, the Caspian is said to have held up to 90 

percent of the worldôs sturgeon.  In recent years, however, landings have decreased dramatically: from 

30,000 tonnes in 1985 to only 5,672 tonnes in 1995 (Fisheries TDA, 2000).  A quota system, introduced 

together with a temporary ban on pelagic fishing, does not appear to have been effective in reviving the 

dwindling sturgeon population (see Box 2).  

 

Endangered species of fish include: Caspian lamprey (Caspiomyzon wagneri), bastard or ship sturgeon 

(Acipenser nudiventris),beluga (Huso huso), Volga shad (Alosa kessleri volgensis), Caspian trout (Salmo 

trutta caspius), inconnu (Stenodus leucichthys), Caspian schemaya (Chalcalburnus chalcoides 

chalcoides), Caspian vimba (Vimba vimba persa), Caspian barbel (Barbus brachycephalus caspicus), ɺ. 

ciscaucasicus, and big-head barbel (ɺ. Capito). 

 

Sturgeons, which spawn in the rivers of the Caspian basin, are the most economically valuable 

anadromous fishes. They can run upstream for hundreds of kilometers (if not blocked by dams or 

barrages).  Sturgeons prefer pebbly and solid sandy ground for spawning. The close proximity of brackish 

waters with rivers (the North Caspian being the most important example) is also important.  Six species 

belonging to the genera Huso and Acipenser, exist in the Caspian.  

 

The biggest sturgeon, the beluga (Huso huso), reaches a length of more than 4 m and a weight of 500 kg.  

Reproduction occurs in the Volga, Ural, Kura, Terek, and Sefidrud Rivers, with the Volga being the most 

important.  With the damming of all the major rivers, the range of migration has been reduced.  The 

beluga feeds on gobies, shad, carp, and, in its first month, Mysidacae. In the early twentieth century, the 

beluga accounted for nearly 40 percent of the sturgeon catch.  At present it accounts for less than 10 

percent (in the 2001 Caspian-wide fisheries cruise, few beluga were observed). 

 

Russian sturgeon (Acipenser guldenstaedti) accounts for between 40 percent and 50 percent of the catch 

(CEP 1998a).  It uses the Volga, Ural, and Terek rivers for spawning, the Volga being the most important. 

 

Persian sturgeon (Acipenser persicus) lives mainly in the middle and south Caspian Sea, preferring the 

warmer waters.  It spawns in the Kura, although some older individuals navigate the Volga and a few the 

Ural.  The feeding habits are mixed (benthic invertebrates and other fishes). 

 

Sevryuga sturgeon (or starred sturgeon) is represented by two sub-species, in the North Caspian Sea 

(Acipenser stellatus stellatus) and the South Caspian Sea (Acipenser stellatus stellatus natio cyrenis),  

both are widely spread throughout the sea, spawning in the Volga, Ural, Terek, and Sefidrud rivers.  The 

Ural River has become the most important spawning area for the sevryuga.  The sevryuga catch has 

increased greatly, to 45 percent of the total sturgeon catch (Ivanov et al. 1995). 
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Spiny sturgeon (or bastard or ship sturgeon) (Acipenser nudiventris) is a minor sturgeon of the Caspian 

Sea.  The spiny sturgeon spawns in the Kura, Ural, and Sefidrud rivers, and is rarely seen in the Volga.  

After damming of the Kura River, the Ural became the most important spawning river for spiny sturgeon.  

It forages on fishes and bottom invertebrates.  Spiny sturgeon fishing is now prohibited in the Ural River 

because of depleted stocks; it is listed in the National Red Data Books of some Caspian countries (1997). 

 

Sterlet sturgeon (Acipenser ruthenus), like the spiny sturgeon, is a relatively rare type of sturgeon in the 

Caspian Sea.  Two populations exist in the Volga Basin: one limited to the upper and middle Volga, and 

one semi-migratory type that forages in the brackish Caspian Sea.  Middle Volga sterlet stocks decreased 

dramatically with the initial regulation of the Volga, but lower Volga sterlet flourished.  A similar semi-

migratory population may exist in the Ural River.  
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Box 2 Sturgeon 

 

CASPIAN STURGEON: A DWINDLING KIND 
 

Six species or subspecies of sturgeon populate the Caspian Sea, 

more diverse than any other sea in the world.  The estimate that 
approximately 90% of all sturgeon in the world inhabit the Caspian 

Sea is a popular, if data-poor, claim.  The sturgeon are curious 

creatures: amongst the oldest living animals on earth, they have 
learned to adapt to the highly variable Caspian environment.  As 

waters rise and fall dramatically, as salinity fluctuates, and, 

recently, as pollution has increased, somehow these resistant 
animals have learned to survive.  However, their most pressing 

threat may not be escapable: the widespread poaching of sturgeons 

throughout the Caspian both to feed the local populace, and also to 
feed the international marketôs demand for ñblack gold.ò 

 

 
 
 

Black gold, or caviar, is one of the most expensive products on a 

weight basis on the world commodity markets.  Derived from 
sturgeon roe (mainly the Beluga, Sevryuga, and Ossetra), this 

delicacy can reach prices that are nearly 100 times the price 

obtained locally for the product.  Market prices now run at between 
$35 and $75 an ounce depending on source and type of sturgeon.  

Iranian Beluga caviar is the most expensive.  Illegal poaching by 

organized crime to service the eager international market has 
threatened the integrity of the sturgeon population.  At the high 

price it garners on the world market, itôs just too tempting for 

organized crime to pass up.   
 

 
 
 

Sturgeon are under stress from other human sources as well.  Prime 
sturgeon habitat has been taken away by the construction of dams 

along nearly all the Caspian rivers, from Russia south to Iran.   

 
 

 

 
 

 

 
 

 

 

Some estimate that up to 90% of the Beluga spawning grounds are 

gone due to dam construction on the rivers.  Pollution has 
accumulated in some parts of the Sea (such as near Baku and 

Sumgait, Azerbaijan), and has been measured in the sturgeon 

tissue and organs.  Regional scientists have observed physiological  
 

responses to pollution, including reduced reproductive capability.  

All this human activity tests the resilience of this ancient fish. 
 

A recent stock assessment cruise carried out under EU/Tacis 

support in the year 2001 covered the entire Caspian Sea (excepting 
Turkmen waters).  Although not conlusive, the assessment did find 

far fewer sturgeon (particularly Beluga) than in earlier years, and a 

higher ratio of young/adult sturgeon throughout the Sea.  The 
World Wildlife Federation already names the Beluga Sturgeon as 

the fourth most endangered species on earth.  The Caspian Sea 

sturgeon may follow in the tracks of the other vanishing sturgeon 
of the Black Sea and North America.   

 

 
 
So what can be done to save the sturgeon?  The recent 

interventions by CITES are a step in the right direction, though by 
themselves may not be sufficient to save the Beluga sturgeon.  

Listing of sturgeon on national endangered species list and 

preventing export of their products is another step.  Hatcheries in 
the region already raise and introduce into the Caspian Sea some 

tens of millions of sturgeon fry each year, but the hatcheries are in 

poor condition and the utility of these measures unquantified.  
More attention to enforcing national laws forbidding poaching 

clearly is required, but whether the resources exist to combat the 

well-armed and speedy modern poachers is a big question.  

Survival will require facilitation by the international community.  

That the task is not fruitless is proven by I.R. Iranôs success in state 

control of the sturgeon trade.  If this recognized success were to be 
repeated in other Caspian countries, there may be a future for the 

sturgeon after all these hundreds of millions of years.   
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Box 3 Caspian Seal 

 

THE CASPIAN SEAL: BELLWEATHER OF THE SEA  

(Phoca caspica Gmelin, also known as Pusa caspica) 

 

The Caspian seal is characteristic of much of the flora and 

fauna of the Caspian Sea: it was originally an import. The 

seal is thought to have originated from the Arctic Seas 

during glacial periods; the Arctic seal then is thought to 

have evolved into both the Baikal seal and the Caspian seal.  

The Caspian seal is one of the smallest seals (50-60 kg), 

and has adapted to the rather harsh conditions of the 

Caspian Sea.  The seal is the only marine mammal in the 

Caspian Sea, feeding on kilka and other small fish, and 

preyed upon by land animals, both natural and introduced 

(wolves, dogs, large predator birds, and humans).  

 

 
 

It is unclear how many seals remain in the Caspian Sea.  

From a population estimated at more than 1 million in the 

early 20th century, at present population estimates vary 

from about 30,000 to 400,000.  Unfortunately there is no 

census evidence has been collected on the Caspian seal for 

the past 15 years or more, and the population size is 

uncertain.  For much of the 19th and 20th century, hunting 

was carried out in the frozen North Caspian area each 

winter for seal pups.  In the early 20th century, nearly 

100,000 seals were taken each year by the hunt; later a 

quota was set at 40,000 pups per year, and later 20,000 

pups.  For the past three years, no organized hunting has 

taken place in the North Caspian, not for lack of a quota, 

but rather for lack of market for the seal products.   

 

Listed on the IUCN Red List of Threatened Animals as 

vulnerable, the seal has been the victim of recent mass 

mortalities that have reduced the population even further.  

In 2000, a mass mortality caused some tens of thousands of 

deaths throughout the Caspian (Azerbaijan, Kazakhstan, 

Russia, and Turkmenistan).  Scientists have long known 

that the region has accumulations of parasitic infection, 

heavy metals, and organic pesticides (especially DDT and 

its by-products), but the 2000 mortality was particularly 

notable for the role played by canine distemper virus 

(CDV).  Nearly all the seals examined by the 

Ecotoxicology Project of the CEP tested positive for this 

morbilivirus.  Earlier studies have shown that pollution 

may cause females to become barren (up to 70% of females 

are thought to be barren).   

 

 
 

Besides pollution and hunting, other stressors act on the 

Caspian seal population.  A major food source for the seals 

is the kilka, an anchovy-like fish of the Caspian.  For the 

past two decades, fishing for this resource has expanded 

explosively, partly to offset decline in other fisheries.  In 

the recent few years, an invader to the Caspian, the 

ctenophore Mnemiopsis leydyi, has taken hold and may 

threaten the kilka population itself.  The arrival of this 

ctenophore was expected, as it had devasted the Black Sea 

in the early 1990s, and the Volga-Don Canal connects the 

two bodies of water.  How damaging the ctenophore will be 

to the kilka and thence to the seals is at present unknown.   

 

Active conservation efforts will be required to assure the 

Caspian seal does not follow the plight of the Caspian tiger.  

As a major mammal anchoring one end of the food web, it 

plays an important role in the biodiversity of the Caspian 

Sea.   
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Mammals 

The Caspianôs only marine mammal is the Caspian seal (Phoca (Pusa) caspica ï see box 3).  This seal is 

thought to have come from the Arctic during former high stands of sea level.  Massive hunting (several 

hundred thousand per year in the 19
th
 century, tens of thousands per year for much of the 20

th
 century) has 

steadily reduced the seal population.  Thousands of Caspian seals died during spring 2000.  An 

international team of scientists, working as part of the Caspian Environment Programme's Ecotoxicology 

Project (ECOTOX), has now concluded that canine distemper virus (CDV) was the primary cause of the 

mortality, although complex factors including a warm winter and absence of sea ice, pollution (mainly 

from organochlorines), and other factors contributed to the mortality.  Estimates of the present population 

of Caspian seals vary by a factor of 10: between 30,000 and 400,000.  No census data on seals are 

available since the early 1980s; recent estimates of 400,000 seals have not been supported by verifiable 

data.   

 

Birds 

A total of 466 species of birds can be found in the Caspian.  Of these, 120 are nesting birds, 68 are 

wintering birds, and 278 are migratory or summer residents.  The region's marine birds include gulls, 

cormorants, pelicans, geese, swans, ducks, and flamingo. They congregate along the coast. The highest 

concentrations have been recorded in the Volga and Ural rivers estuaries. The region is of high 

importance as a site for reproduction, molting, and rest during migrations.  At least 15 globally threatened 

species use the region. 

 

Major bird flyways, of particular importance in the context of bird migration in general in Eurasia, lie in 

the region of the Caspian Sea (Dolgushin 1960-1974; Belik 1996).  In autumn, birds concentrate at the 

northeastern and northern coasts of the Caspian, then fly southward along the western shore, where the 

migration divides.  One part continues along the western coast of the sea to the south, and the other part 

migrates westward to Caucasus.  Birds from the central regions of Russia and the northwest migrate to the 

coast along the Volga.  In the Volga delta, this migration merges with other migrants from Asia.  The 

channels of the rivers Ural and Emba are important migratory routes. 

 

In summertime (which includes molting aggregations in post-nesting period) and during migration, 

waterfowl concentrate along the coast of the Northern Caspian. Bird concentrations are especially great in 

the regions of the deltas of the Volga and Ural, the coast between the Volga and Ural, the spit Zhilaya and 

along the eastern coast of the gulf Komsomoletz (Kazakhstan). On the western coast, bird concentrations 

are found in the deltas of large rivers (Terek, Sulak) and in the Agrakhan and Kizlar gulfs.  In autumn, in 

the eastern sector, birds are concentrated along the peninsula Mangyshlak. 

 

The main bird wintering grounds in the Caspian are located in its central and, to a greater extent, southern 

part. However, some species spend the winter at the Mangyshlak peninsula and in the south of Daghestan 

(delta of Samur). The birds wintering here mainly include species of diving ducks, swans (Cygnus olor) 

and other species, such as cormorants (Phalacrocorax carbo).  Significant numbers of the Bewickôs swan 

(Cygnus brewickii) may winter in the Northern Caspian at the edge of the ice cover (Morozov 1996). 

 

The increase in water levels, flooding, and the resulting extension of reed beds and other surface 

vegetation have led to significant alterations of the ranges of many shore birds. Along with an increase in 

nesting grounds of the populations of ducks, swans and herons, and emergence of new species (purple 

gallinule and cattle egret) on nesting grounds, the species are moving to nesting grounds on recently 

flooded areas, closer to the present coastline.  The inundation of shell islands (shalyga) in the northeastern 

part of the Caspian and the emergence of reed thickets expands the areas suitable for the nesting of many 

bird species. 
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Genetic Biodiversity 

The genetic biodiversity of Caspian hydrobionts is also high, but not as high as previously thought.  

Certain Caspian fauna and flora have such clear genetic differences in phenotypes of different populations 

that some zoologists and botanists mistakenly consider these populations to be independent species (the 

Persian sturgeon is one example).  For a long time, many zoologists regarded a number of fishes and 

mollusks, which occur both in the Caspian and in neighboring reservoirs, as independent species. They 

even have developed special morphological diagnostic signs to distinguish these species. However, 

genetic research shows that some organisms represent geographical races or at the most, subspecies, but 

not different species. At the same time, research has demonstrated that genetic differences between some 

hydrobionts really do exist; however, the extent of such differences is insufficient for casting these 

species as independent species. 
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Invasive Species 

The flora and fauna of the Caspian Sea include invasive species from the Arctic, Atlantic, and 

Mediterranean complexes.  Many of these invasions occurred long in the past (See Table 1.2-2).   

 

 

Table 1.2-2 Invasive Species of the Caspian Sea (Aladin 2001, Mitrofanov 2000) 

 
Time of Introduction  Species 

50,000 BP 

Zostera nana (eelgrass), Cardium edule, Fabricia sabella (polycheta worm), 

Atherina mochon pontica (sand smelt), Syngnathus nigrolineatus (pipe fish), 

Pomatoschistus caucasicus (transcaucasian goby), Bowerbankia imbricata 

Beginning  

of 20
th
 century 

Rhizosolenia calcar-avis, Mytilaster lineatus (mussel), Leander squilla (euro-

african shrimp), L. adspersus (Paleomeon adspersus ï European shrimp), 

Mugil auratus (golden mullet), M. saliens (gray mullet), Pleuronectes flesus 

luscus (now Platichthys flesus luscus ï black sea flounder), Scomber scomber 

(mackerel), Nereis diversicolor (nereides), Abra ovata (bi-valves) 

Middle of  

20
th
 century  

(after building  

Volga-Don canal) 

Pleopis polyphemoides (small crustacea ï Cladocera), Balanus impovisus 

(barnacle), B. Eburneus (ivory barnacle), Membranipora crustulenta, 

Ceramium diaphanum, C. tenuissimum, Ectocarpus confervoides, 

Polysiphonia variegata, Blackfordia virginica (jelly fish), Rhithropanopeus 

harrisii (crab), Engraulis encrasichous (European anchovy), Anguilla 

anguilla (European eel), Gambusia affinis (mosquito fish and top minnow), 

Oncorhynhus keta (chum salmon and dog salmon) 

End of  

20
th
 century 

Penilia avirostris, Calanipeda aquaedulcis (small crustacea), Acartia clausi 

(small crustacea), Mnemiopsis leidyi (comb felly), Aurelia aurita (jelly fish), 

Oncorhynchus keta (chum salmon), Ctenopharyngodon idella (grass carp), 

Hypophtalmichthys molitrix (silver carp), salmo salar (Atlantic salmon), 

Aristichthys nobilis (spotted silver carp and bighead), Oncorhynhus gorbusha 

(pink humpback salmon), O. kisutch (coho silver salmon) 

Possible invaders in  

21
st
 century 

Pseudoevadne tergistina 

 
The deliberate introduction of commercial and food organisms has exerted a strong influence on the 

biodiversity of the Caspian. Between 1930 and 1970, at least nine species of fishes were introduced into 

the Caspian:  Glosôs flounder (Pleuronectes flesus luscus), topknot (Rhombus maeoticus), mullets (Mugil 

auratus and M. Saliens), white grass carp (Ctenopharingodon idella), white silver carp 

(Hypophthalmichtys molitrix), motley silver carp (Aristichthys nobilis), chum salmon (Oncorhyncus keta), 

and humpback salmon (Oncorhyncus gorbuscha). Of invertebrates, organisms brought from the Azov-

Black sea basins include successfully introduced polychaete worms (Nereis diversicolor), bivalves (Abra 

ovata), and shrimp (Palaemon elegans). 

 

The comb-jelly Mnemiopsis leidyi was first identified in the Caspian Sea in 1998 presumably after being 

introduced from the Black Sea with ballast waters (see box 4).  The Caspian Sea is a completely isolated 

basin with mostly favorable conditions for Mnemiopsis development throughout the year.  Penetration of 

Mnemiopsis into the Caspian Sea has created a problem for its fisheries, judging from early studies of the 

region.  
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Box 4 Mnemiopsis leidyi 

 

 
Mnemiopsis leidyi: DEADLY INVADER  

 

 
Except for endemic species developed independently in the 

Caspian Sea, the flora and fauna of the Caspian emanate 

from other oceans.  During the distant geological past, 

various species of organisms entered the Caspian, ranging 

from small plankton up to large mammals (seals).  

Additional species have been introduced purposefully and 

inadvertently by humans.  Sometimes the result is 

beneficial to Caspian living resources, but sometimes the 

result is adverse.   

 
 
One recent invader of the Caspian is the comb jelly 

(ctenophore) Mnemiopsis leidyi.  This comb jelly is well-

known the region because of its well-documented effects 

on the Black Sea.  Introduced from the North Atlantic in 

the late 1980s and early 1990s, this animal found the Black 

Sea to its liking, making up about 95% of the total wet 

weight biomass in the Black Sea in a classic biological 

invasion.  Since moderating its influence in the Black Sea, 

Mnemiopsis has made its way to the Caspian.  First 

reported in the Caspian in 1998, according to reports from 

regional experts, the ctenophore is distributed mainly in the 

middle and southern parts of the Caspian Sea, occurring in 

water depths up to 50 m, and at densities at times exceeding 

1 kg/m2.   

 

The ctenophore itself is a beautiful, creature, some 1 to 10 

cm in length, and weighs 3-10 grams.  What harm can such 

a beautiful creature cause?  The ctenophore competes for 

food with ichthyoplankton (fish eggs and larvae), thereby 

depleting the food sources and reducing fish stocks.  In 

some instances in the Black Sea, the ctenophore actually 

eats the fish eggs and larvae.  The Black Sea example 

shows the ctenophore even eats heartier zooplankton, such 

as copepods.  With pressure on fish stocks already high 

from over-fishing and from pollution, any additional 

pressure on juvenile forms of fish could result in drastic 

reduction in fish stocks in the Caspian.  Eventually the 

Caspian Seal (see related box), which already is undergoing 

strong pressures from human activity, may suffer from loss 

of food resources (kilka) as a result of the ctenophore 

invastion.  Early research suggests that the explosion of 

ctenophore in the Caspian Sea is even more rapid than in 

the adjacent Black Sea a decade earlier.   

 

What can be done?  As in  many biological explosions, the 

ctenophore will peak to a climax, then reduce its biomass 

as various moderating factors come into play.  However, 

great ecosystem harm may be caused during the time of the 

climax, mainly to fisheries.  One option that has been 

discussed has been introduction of another ctenophone 

called Beroe to the Caspian to control the invasion.  

Research into the predatory behavor of Beroe ovata on 

Mnemiopsis is on-going where a Working Group has 

recommended timely introduction of Beroe to the Caspian 

Sea.   

 

 
 

In the future, as the threat from Mnemiopsis runs its course, 

the Caspian countries should learn their lessons and prevent 

future accidental introductions of alien species.  One major 

route of introduction is the Volga-Don Canal, linking the 

Black Sea to the Caspian Sea.  Entering the Caspian at 

Astrakhan, ballast water reception facilities would help to 

prevent similar emergencies as is happening now with 

Mnemiopsis.   
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1.3 Socio-Economic and Development Setting 

 

This section examines the likely implications of interactions between the socio-economic conditions and 

the environment in the Caspian region.  Caspian resources are rich and include sizeable fisheries and 

other bio-resources, major oil and gas reservoirs, transport networks, and the potential for considerable 

tourism.  Unfortunately, current social and economic conditions generally are not conducive to their 

sustainable use. Low income, unemployment, and inadequate social services, conditions that are fairly 

widespread in the Caspian Region, do not encourage the best use of environmental resources. Incomplete 

or inappropriate development and environmental planning - including the absence of appropriate national 

and regional policies, legislation, and regulation - hamper optimum use of the resources.  Underdeveloped 

civil society and the consequent lack of accountability and transparency limit public participation in 

environmental and development planning. Finally, the transitional nature of economic development in all 

Caspian littoral states has led to substantial social and economic dislocation.  

  

Data and Information  

 

A meaningful analysis of the social and economic conditions of the Caspian region faces two major inter-

linked challenges.  The first challenge relates to the definition of the term Caspian region.  This term is 

often used loosely and depending upon the objective of any given analyst, it can be interpreted to include 

varying geographical boundaries. In this section of the report, in order to facilitate the analysis, two 

additional terms are used: the Caspian Economic Hinterland (CEH) and the Caspian Economic Zone 

(CEZ).  CEH refers to the geographical area where social and economic activities have a noticeable 

impact on the environment of the Caspian Sea. The CEZ, on the other hand, refers to the geographic area 

where social and economic activities have a substantial impact on the Seaôs environmental resources.   

 

The second challenge relates to the lack of reliable social and economic information, particularly at the 

appropriate small-scale geographical level. Due to the absence of operational markets, the economic data 

collected during the Soviet era often do not reflect órealô values and at best can be treated as artificial 

óshadowô values. This condition creates a serious problem of comparability with post-Soviet information. 

The Iranian economic data are relatively more reliable, yet they are distorted by huge subsidies and by 

artificial pricing. A further complication is the absence of information at the lowest geographical levels 

(e.g., rayons or oblasts).  Most of the information is collected on the basis of politically defined 

administrative units, which do not necessarily correspond, to the needs of environmental analysis.  The 

analysis is therefore handicapped by the lack of appropriate information, and at times these analyses are 

based on educated estimates.  

 

Human Development and Sustainable Livelihood 

 

Demography 

The Caspian countries are estimated to be home to 224.3 million people in 1999 (figure 1.3-1). Of these 

146.2 million lived in Russia, 69.2 million in Iran, 16.3 million in Kazakhstan, 8 million in Azerbaijan 

and 4.6 million in Turkmenistan.  Population density per square kilometer has been estimated as 92.2 in 

Azerbaijan, 38.8 in Iran, 10.2 in Turkmenistan, 8.7 in Russia and 5.6 in Kazakhstan. The five countries 

have varied population growth rates: negative growth rates of 1.0 percent and 0.4 percent in Kazakhstan 

and Russia, versus positive rates of 0.9 percent, 1.3 percent and 1.7 percent in Azerbaijan, Turkmenistan, 

and Iran, respectively. The population at 2015 is estimated to be 133.3 million in Russia, 87.1 million in 

Iran, 16.0 million in Kazakhstan, 8.7 million in Azerbaijan, and 6.1 million in Turkmenistan.  
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Figure 1.3-1 Relative Population Map 

 

 
 
The urban population is also varied across the region.  Russiaôs 1999 urban population is estimated at 

77.3 percent and is projected to rise to 82 percent by 2015. The comparable rates for Kazakhstan are 56.4 

percent to 60.6 percent, for Azerbaijan 56.9 percent to 64.0 percent, for Iran 61.1 percent to 68.8 percent, 

and for Turkmenistan 44.7 percent to 49.9 percent. These figures reveal a noticeable difference between 

the highly urbanized Russia and the other four states. This is particularly true for Turkmenistan, where the 

rural population is still considerable. The projected rural to-urban movements, though not large, point to 

increased demands for urban services in the future that could put additional pressures on the economic 

resources. The move to the urban areas might also lead to increased calls for enhanced political 

participation, thereby putting strain on political institutions in certain countries.  

 

The age composition of the population varies considerably from north to south. In Russia the share of 

population under 15 years of age in 1999 is estimated at 18.7 percent and is projected to fall to 13.6 

percent by 2015. These rates are 27.6 percent and 22.2 percent for Kazakhstan, 30 percent and 17.5 

percent for Azerbaijan, 38.2 percent and 28.4 percent for Turkmenistan and 38.7 percent and 27.2 percent 

for Iran. While the population is projected to be aging in the whole region, the aging process is faster in 

the north, in Russia and Kazakhstan, compared to the south.  In the south and in particular in Iran and 

Turkmenistan, the population is young, and despite the falling growth rates, the overall population will 

remain relatively young for at least another generation.  Although Russia and Kazakhstan might face 
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labour shortages within a generation, in the south economies will need to generate enough jobs for the 

youth as well as cater to their educational needs. This will increase pressure on the existing economic 

resources. The other important implication is the potential pressure by the youth on the existing political 

structures.  The youth need to be included in the political decision-making process.  One might therefore 

conclude that the age composition will be a source of potential future instability in some of the Caspian 

littoral countries.  

 

Economy 

The Caspian region, as a whole, is considered to be among the ómedium human development countriesô 

when evaluated on the basis of the Human Development Index (HDI) developed by the United Nations 

Development Programme. Russia ranks 55
th
, Kazakhstan 75

th
, Azerbaijan 79

th
, Turkmenistan 83

rd,
 and 

Iran 90
th
 on the global HDI list for 2000. These apparently low HDI rankings do not adequately reflect the 

real global óeconomicô positions of these countries.  The HDI represents a combined measure of life 

expectancy at birth, adult literacy rate, gross enrollment ratio, and the gross domestic product (GDP) 

adjusted for purchasing power parity (PPP).  The high literacy rates in Russian, Kazakhstan, Azerbaijan 

and Turkmenistan have helped to raise the HDI for these countries. Iranôs comparatively low literacy rate, 

on the other hand, contributes significantly to its relatively low HDI rate in the region. The HDI for 

Russia has fallen from .823 in 1990 to .775 in 1999, reflecting the economic slowdown of the transition 

years.  Although no comparative figures exist for Azerbaijan, Kazakhstan, and Turkmenistan, it is safe to 

assume that these countries have also experienced similar reductions in their HDI indices, based on 

overall economic decline and challenges faced by the former Soviet states during the transitional period 

of the 1990s.  In comparison, the HDI for Iran has increased steadily from 1980 onwards, reflecting the 

considerable investment of the country in education and health sectors after the Islamic Revolution. 

Nevertheless all the littoral countries fall in the lower half of the ómedium human development countries,ô 

thus reflecting the unsatisfactory global human development condition for the region as a whole. 

 

The intraregional ranking changes significantly when the analysis is based on GDP as an index of 

economic capacity and performance (Figure 1.3-2), but the region as a whole is not, at least for the time 

being, a major economic power. The GDP for Russia in 1999 was estimated at 401.1 billion USD, which 

is equal to 1,092.6 billion USD if adjusted for PPP. The comparable figures for Kazakhstan were 15.8 and 

73.9, for Azerbaijan 4.0 and 22.8, for Turkmenistan 3.2 and 16.0, and for Iran 110.8 and 348.3.  The 

regionôs total GDP was 534.9 billions in 1999, which was equal to 6 percent of the USA GDP and  

slightly lower than Spainôs GDP of 595.9. (GDP per capita adjusted for PPP mirrors the trends in GDP 

(both adjusted and not adjusted).) 

 
The regional economic sectors vary significantly. Nevertheless, all rely mostly on the export of primary 

goods as a major source of revenue: 57 percent in Russia, 74 percent in Kazakhstan and 87 percent in 

Azerbaijan. To various degrees, all littoral countries are burdened with heavily subsidized and otherwise 

non-viable industries. In the former Soviet countries, many of these industries are closed for lack of 

market and finance, adding thousands to the ranks of the unemployed. In Iran, the relatively newer 

technologies, combined with direct and hidden subsidies, keep most industries functioning, although quite 

a few cannot be sustained in the long term. The agriculture sector in the former Soviet countries provides 

many job opportunities, yet is technologically and managerially underdeveloped.   

In Iran, industrially-biased pricing systems and unsettled land tenure hamper agricultural development.  

The service sector appears to be the major growth sector in most of the littoral countries, although the 

lines between underground and transparent economic activities in certain countries are murky. The 

service industry in the former Soviet countries depends heavily on the foreign investment lured by oil and 

gas exploration.        
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Figure 1.3-2 Relative Gross Domestic Product 

 

 
 

  

It appears that the transition to the market economy in the former Soviet countries led to a sharp decline 

in production accompanied by galloping inflation during 1990-1998. The figures for 1999-2000 suggest 

that the worst inflation might be over, although this conclusion might be optimistic due to the non-

quantified effects of the global rise in the price of oil. The Iranian GDP per capita rose by 1.9 percent per 

annum during the same period, although it had significantly declined after the Islamic Revolution and the 

subsequent war. Inflation in Iran was estimated at 27.1 percent per annum for 1990-99 but fell to 20.1 in 

1998-1999.  Like the other littoral countries, the apparent economic recovery in Iran last year is partly due 

to the global rise in oil prices as well as to the impact of economic policies. 

 












































































































































































































