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1. Background

The main tasks of the Caspian Environment Program is improvement of a scheme of management of fishery and other commercially important biological resources, especially transboundary species. 

Taking administrative decisions aimed at rational exploitation of commercially important bioresources is impossible without reliable knowledge on their abundance and qualitative structure of populations, food resources, and ecological conditions in the water body.

Such understanding of the matter finds its reflection, to some extent, on the Caspian as far back as the second half of the last century. 

However, management of bioresources important from the commercial viewpoint requires continuous improving. That is caused by objective factors: changes in natural climatic and ecological conditions in the water body, multi-annual fluctuations in fish stocks abundance.

Another factor is human activity related to withdrawal of biological resources. 

It is evident that for rational exploitation of those fish species migrating in the entire sea area (sturgeons, kilka, salmons, marine herrings, and others), and Caspian seal, the Caspian states need to coordinate management of their withdrawal, protection and reproduction.

In the second half of the 90-s, assessment surveys of sturgeon population abundance, hydrobiological, hydrological and hydrochemical situation did not cover the entire sea area due to various reasons. Recently, deep changes happened in the ecosystem of the Caspian Sea caused by both sea level transgression and antropogenic factors (unauthorized catch of sturgeons in large quantity, invasion of Mnemiopsis leidyi in the water body). 

The necessity arose to conduct pan-Caspian marine expedition including assessment of all fish species abundance, hydrologo-hydrochemical parameters of the environment and fish food resources. 

The research should be based on a common methodological approach and methods through which it would be possible to obtain all necessary data in a single expedition. That method is a trawl-hydrological assessment of fish distribution and abundance used widely in the world practice of oceanic ichthyofauna research. That method was started in the Caspian over 20 years ago for kilka stock assessment. 

The method does not exclude application of trawling methods of survey; moreover, their application increases accuracy of hydroacoustic assessments of hydrobiont abundance. 

Therefore, traditional methods of research are included in the Program to obtain objective information on species composition of sturgeons, qualitative structure (weight-size characteristics of juveniles, specimens under commercial length and adult fish, sex ratio), fish fullness and fatness, to determine total commercial stock and spawning part of population that the following year will enter rivers for reproduction, and a number of other factors. At conducting hydroacoustic survey, assessment of fish abundance and their distribution in feeding areas is carried out, and collection of information on population qualitative structure is not provided. Without that it is impossible to determine absorption capacity of the sea by food resources considering various age groups of sturgeon fish. That would allow the Caspian states to obtain new valuable information on ecological conditions and quantity of the main commercial fish species at the threshold of a new century and coordinate a common policy on rational exploitation and conservation of commercially important bioresources.

The project would be a great input to CEP activities as such expeditionary works at a time would be conducted in the entire Caspian for the first time. During Project implementation, scientific interaction of scientists from all Caspian states, exchange of experience in conducting such work and improvement of professional skills, qualifications as well as mastering of new methods in researching the state of the Caspian Sea ecosystem would take place. 

Literally, it could be noted that the Project implementation based on new and traditional methods of fish assessment would allow to obtain qualitatively new notion about the processes in the water body.   

Therefore, in accordance with proposals of national organizations on necessity to conduct the pan-Caspian Marine Expedition (CME), under Tacis support, it was included in the work program of the CEP Phase 2. 

CME tasks and objectives

Objective:

Assessment of the sea ecological state and main commercial fish stocks, elaboration of recommendations on eventual increase of Caspian Sea productivity.

Tasks:

· determination of abundance and distribution of fish belonging to transboundary species, i.e. migrating in the entire sea area using up-to-date hydroacoustic and traditional research methods (control catches of fish using trawls, conic lift nets, drift nets for species identification of hydroacoustic data). Traditional methods allow to obtain deeper information on fish biology and maintain succession of multi-annual data; 

· assessment of present abundance and biomass of plankton organisms and zoobenthos including food resources of fish, detection of feeding features of the main commercial fish species;

· determination of the main hydrological and hydrochemical characteristics (temperature and salinity of water, oxygen, pH, organic matter, chlorophyll) defining the formation of biological productivity on the basis of up-to-date equipment, in particular, sealogger;

· quantitative assessment of biomass of jellyfish Mnemiopsis leidyi, recently appeared in the Caspian Sea (approximately in 1996-1998), and its spatial distribution in the water body;

· study of the fish diet in those sea areas where such works were not conducted earlier.

Based on data obtained during expeditionary works, abundance of transboundary fish species of all age generations would be determined; the food resources for every species would be distinguished of total food resources; stocks of comb-jelly Mnemiopsis would be assessed at least approximately, together with its impact on zoo- and ichthyoplankton; basic regularities of spatial distribution of fish in the water body with view to present peculiarities of hydrological and hydrochemical regime and distribution of plankton and benthos would be defined. 

Data obtained would have an advantage in comparison with previous data as their collection and calculation of fish would be conducted on a new methodological basis using hydroacoustic method. That would allow rather full coverage of practically the entire sea area and obtaining more accurate data on of the main commercial fish quantity that the previous one. Advantage of this survey is its comprehensive nature of collecting data on ichthyofauna, hydrology and ichthyofauna. From the one hand, this shortens the period of gathering materials, expenditure on expeditionary work, and from the other hand, allows to obtain basic primary data for aggregated ecosystem analysis. 

Hydrobiological data would also have such an advantage that they would be obtained in the sea shelf areas close to coasts of the Republic of Azerbaijan, Islamic Republic of Iran, Republic of Kazakhstan, Russian Federation and Turkmenistan. Recently, there was no success in obtaining such data. Data on quantitative assessment of Mnemiopsis, its spatial distribution, vertical structure and impact on ecosystem processes in the Caspian might be very valuable. Especially, this relates to zooplankton, food resources of kilka that is known as a basis in the trophic pyramid of the sea ecosystem.  

Scope of work.

The project implementation consists of marine expeditionary research during which collection of necessary field data, their primary processing (see sections below) would be implemented and further laboratory data processing, their analysis and writing of a report in accordance with this program would be carried out. 

1.1 Marine research

Expeditionary works at sea include gathering and necessary onboard processing of data according to the following issues:

· hydrological and hydrochemical research;

· hydrobiological research including determination of abundance, biomass, species composition of phyto-, zooplankton, zoobenthos, feeding of fish belonging to not only transboundary species but to regional ones as well.

· ichthyological research covering determination of fish species composition, their abundance, size and age composition, annual weight gain, determination of maturation stage, etc.

Implementation of research should be based on up-to-date methods of data collection, its representativeness, up-to-date methods of primary data processing, its analysis and if necessary statistical processing. 

The general orientation of research presented in this section 3.1 would be considered in detail in respective sections. 

a) Oceanographic parameters

Research of oceanographic parameters includes measuring of hydrometeorological, hydrochemical and hydrological characteristics determining physical and chemical basis for formation of biological productivity in the water body. They include determination of the following oceanographic parameters:

· standard meteorological measuring, including wind velocity and direction, atmospheric pressure, relative humidity, temperature of air, nebulosity;

· standard hydrological observations (water transparency measured with Secchi disk, temperature of water and salinity measured with STD( device  from sea surface to bottom);

· hydrochemical measuring (dissolved oxygen, pH, organic matters: phosphorus, ammonia, nitrate and nitrite nitrogen, silica acid, organic forms of nitrogen and phosphorus);

· measuring of chlorophyll, carotinoid, pheophetine;

Sampling would be conducted at standard oceanographic horizons (0; 10; 20; 50; 75; 100; 200; 300; 400; 600; 800m and in bottom layers).

Description of methods of sampling, measuring of meteorological and hydrological characteristics, conducting chemical analysis of water is presented in Appendix 1.

Hydrobiological and trophological characteristics

Under present conditions when new zooplankton species – comb-jelly (Mnemiopsis leidy) and scypho-medusa (Aurelia aurita) - appeared in a large quantity in the water body, conduct of regular hydrobiological research acquires particular importance. 

Research should cover the entire trophic structure of the water body (phyto-, zooplankton, zoobenthos): 

· phytoplankton. Qualitative structure, ecological complexes, biomass and abundance, spatial distribution.

· zooplankton. Qualitative structure, ecological complexes, biomass and abundance, spatial distribution.

· zoobenthos. Species diversity, ecological complexes, distribution in sea area, detection of food base for every benthophage fish species in food resources. Determination of production of invertebrates is conducted by two methods: considering P/B coefficient
 and summarizing gross biomass and food consumed by fish;

· the present importance of organisms-colonizers in productional processes of plankton and benthos in the Caspian Sea is determined;

· feeding of fish: herrings, sturgeons, carps, perches, silversides and gobies including determination of species diversity of diet, percentage composition of food of every age category of fish, caloric value of food and non-food organisms and fish, daily ration of feeding, energy consumption for metabolism processes, fish population demand in food, extent of consumption of food organisms and determination of food reserve that is not consumed by fish.

b) Sturgeons

While implementing all-Caspian Marine Expedition within this project, the emphasis would be made to investigation of the following issues related to biology and bionic of sturgeons:

· species composition of sturgeons and qualitative structure of their populations (size-weight composition, age and sex structure, seasonal dynamics of fatness and gonado-somatic index (GSI);

· distribution of sturgeons (for all species and hybrids separately) in the entire sea area and ratio of commercial and non commercial parts of their populations;

· estimation of quantity of sturgeons in the Caspian Sea.

Joint research of five states (Russia, Azerbaijan, Iran, Turkmenistan and Kazakhstan) on Caspian sturgeons would provide a possibility to assess input of every country into reproduction and protection of fish resources in general for the Caspian Sea. Trawl surveys should be based on a standard grid of stations in order to obtain data comparable with multi-annual observations. 

Description of methods for conducting ichthyological surveys at sea and data processing for calculation of quantity, study of qualitative structure of populations is presented in Appendix 1.

Marine and semi-anadromous fish

The main species of research in this section of the Program are marine transboundary species of herring family Clupeidae represented by kilka genera Clupeonella including three Caspian species: Anchovy, Big eye and Common kilkas; herring genera Alosa including three marine migrating herrings: Dolghin shad, Caspian and Big eye shad as well as Volga anadromous Black spine shad; and mullet family Mugilidae including two species: Golden mullet and Leaping mullet.

In biology of marine, semi-anadromous fish ecological importance of some Caspian Sea areas is different and varies during seasons of a year and life cycle of hydrobionts. Large latitude extension of the sea, persistent hydrologo-hydrochemical and hydrobiological peculiarities of its northern, middle and southern parts, presence of circular current and general movement of the Volga flow predetermine these differences. 

Marine fish (herrings, mullets) are characterized by vast feeding areas and extended seasonal migrations. 

In order to improve accuracy of biological and hydroacoustic assessment of any fish species abundance it is important to choose such a period in the year cycle when the main biomass forms very stable concentrations in a rather limited sea part at absence or small quantity of other fish species. Unfortunately, in reality these conditions are rather rare. 20-year experience in biological and hydroacoustic expeditions in the Caspian shows that in the entire sea area practically in all seasons the multi-species aggregations are observed including kilka, herring, their juveniles, silverside, goby, sturgeon, etc. 

Nevertheless, it is possible to reduce to some extent a negative influence of the factor of multi-species aggregations on accuracy of biomass assessment of some fish species if take into consideration the spatial and seasonal differences in some fish species ecology, as well as ecological peculiarities of some sea parts.

Thus, assessment of quantity of marine migrating herrings and common kilka should be conducted in spring in the Northern Caspian during a period of spawning concentrations with the help of trawl and drift surveys using hydroacoustics. Mullet abundance is better to determine in the Southern Caspian during a period of wintering aggregations in coastal zone.  

As it is known from experience, while assessing the most abundant kilka species, foremost anchovy, it is important to conduct seasonal surveys in the entire area of the Middle and Southern Caspian: seasonal dynamics of biomass distribution for each kilka species in the shelf and deep-sea areas of these parts of the sea allow to specify and correct survey results.

However, due to limited financing it is realizable to implement only summer survey covering all parts of the sea. 

Aside from these fish groups, species composition in control trawl catches during conducting hydroacoustic surveys in the Southern and Middle Caspian would consist of such fishes as goby, silverside, kutum roach, vobla, etc. The catching of marine zander is possible. 

At assessment of quantity of the main group of fish species the data on those fish could be excluded, or their quantity is assessed separately. 

Semi-anadromous fish species are determined by species composition in trawl catches in the Northern Caspian. 

To achieve this goal it is necessary to solve the following tasks:

· conduct a biological and hydroacoustic expedition in the Middle and Southern Caspian on assessment of abundance and distribution of kilka;

· conduct trawl expeditions using hydroacoustics in August-September in the Northern Caspian on assessment of quantity and spatial distribution of semi-anadromous fish and their juveniles as well as juveniles of common kilka and herrings;

· during these expeditions the required biological material on all representatives of species composition in catches would be gathered;

· during biological and hydroacoustic expeditions the calibration of hydroacoustic equipment and collection of material on target strength of various fish would be carried out.

c) Hydroacoustic survey

The hydroacoustic facilities EY-500 or EK-60 (if purchased and installed) of the Norway firm “Simrad” is used in surveys and trawl sounder of the Norway firm “Simrad” is rented. Stationary mounted antenna of 38 and 120 kHz on the RPS “Issledovatel Kaspiya” and side removable antennas installed on special rods are used. 

Survey is conducted according to a designed chart map of hydroacoustic traverses (Figure 1). Before survey starts, the calibration of hydroacoustic equipment according to the standard brass sphere is implemented.

In order to shorten time, the survey is conducted round-the-clock run of a vessel or with night stops. Spots for control biological catches with trawls are determined beforehand on the route. Figure 1 shows trawl stations combined with hydrologo-hydrochemical and hydrobiological stations and marked with circles.

As it is seen on Figure1, their main part is close to the Caspian shelf zone, i.e. to places of main concentrations of sturgeons and kilkas. Traverses are distributed relatively evenly in the entire sea area. The research would also cover deep-sea areas of the Caspian (the Derbent and Southern-Caspian deep trenches). In these sea parts hydrological and hydrochemical, hydrobiological and ichthyological works (kilkas) would be implemented using pelagic trawl. 

Total number of control trawl stations and hydrological and hydrobiological samplings (without Iranian coast) would constitute – 100, including:

· on the eastern shelf of the Middle Caspian – 28;

· on the western shelf of the Middle Caspian – 27;

· on the eastern shelf of the Southern Caspian – 21;

· on the western shelf of the Southern Caspian- 12;

· in deep zone of the Middle Caspian – 4;

· in deep zone of the Southern Caspian – 9.

Close to the Iranian coast the traverse chart (with reduction of their total length) is taken that was implemented jointly by Russian and Iranian specialists in 1994-1996. Proposed total number of trawl stations would constitute – 40 including hydrologo-hydrochemical and hydrobiological – 40.

The total length of hydroacoustic traverses (without Iranian part) constitutes 5800 miles. On the assumption that work would be conducted round the clock and at vessel speed of 10 knots, duration of survey would constitute 24 days; and taking into account the time that would be spent to conduct trawling, collection of hydrobiological material and hydrological and hydrochemical observations, the total duration of the expedition would be 30 days (without taking into account storm days).

Respectively, the length of traverses along the Iranian coast would constitute 1000 miles and considering conduct of trawling, hydrological, hydrochemical and hydrobiological investigations – 15 days. 

Control of vessel run in accordance with the chart map of traverses would be conducted through satellite communications. Hydroacoustic information would be recorded as echograms and files with the help of printer. 

Operatively, as information on species composition in control trawl catches is received, the analysis of acoustic records is made that is then recorded in appropriate documents. Also there, data on size-weight characteristics of caught fish is registered. Later, at office analysis, those data are reviewed and specified and then on their basis abundance and biomass of every fish species is estimated.  

Organization of work, duration of its implementation and project schedule

Implementation of the all-Caspian Marine Expedition (CME) tasks should be carried out in two stages: preparatory and main. 
Preparatory stage includes the following:

· adjustment of the expedition program and its participants with foreign organizations;

· purchase, installation and mastering of hydroacoustic and echosounding equipment, necessary training of specialists for work with new equipment including participation of firm-supplier;

· construction of necessary fishing gears, preparation of equipment and purchase of chemicals;

· preparation of necessary documents and letters to respective bodies of the Caspian states to receive the permission to work in the 12-mile zone;

· arrangement and conduct of the methodic trip on RPS “Issledovatel Kaspiya” in the Middle Caspian in April or May 2001 of duration 10-15 days. The purpose of this trip is checking of devices under marine conditions, calibration of hydroacoustic facility by brass sphere, conduct of control trawling using trawl sounder, methodic training of expedition participants, collection of data on target strength of fish.

In July-August 2001, a record bio-hydroacoustic survey of sturgeons, kilka and semi-anadromous fish as well as assessment of food resources, hydrological and hydrochemical characteristics in the Middle and Southern Caspian in the vessel “Issledovatel Kaspiya”, in the Nothern Caspian on vessels “Meduza” and “Gidrokhimik”. 

1.2  Vessel owner responsibility

KaspNIRH as a vessel owner takes responsibility for receiving all documents needed for the expedition in Russia and other Caspian states. CEP will provide assistance in necessary cases to expedite or support requests of KaspNIRH. 

a)  Provision of the expedition with research fleet and fuel

CME Program implementation in the Southern and Middle Caspian including the Iranian waters is carried out on the vessel “Issladovatel Kaspiya”. Borders between the northern and middle, middle and southern sea parts are generally accepted conditional lines: the Chechen island – the Karagan cape and the Zhiloy island – the Kuuli cape respectively, Figure 1.

In the northern sea area the possibility to use “Issledovatel Kaspiya” is limited by boundary waters with the Middle Caspian due to its significant draft. Considering large scope of works for this vessel in the Middle and Southern Caspian it is advisable to carry out works in the Northern Caspian on two vessels: the “Meduza” research vessel (shallow sea zone to 4m isobath) and the “Gidrokhimik” (depth of more than 4m).

In order to provide round-the-clock run of the research vessel “Issledovatel Kaspiya” the necessary volume of fuel for 45 days would constitute about 180 tonnes. One full refuel of this vessel would be 63 tonnes. 

Filling the vessel up with fuel must be done in the course of its work, without returning to Astrakhan, as in such case the loss of time for running from and to the working spot would constitute not less than 7 days or most probably 10 days. 

Under such conditions provision of fuel for free in the southern part of the Caspian seems essential, namely in ports of Azerbaijan and Iran in volume of 60 tonnes in each country. In KaspNIRH budget there is no funds for purchase of fuel in the southern part of the sea. 

It is assumed that during implementation of the Caspian Environment Program free port calls are provided for the period of refueling.  

List of necessary equipment and fishing gear is presented in Appendix 3. The STD system and echosounder with echointegrator is purchased by Tacis, trawl sounder is rented from the “Antares” firm. KaspNIRH provides the other equipment.  

1.3  Expeditionary work on data collection

The staff of the all-Caspian Marine Expedition consists of the following specialists: Ivanov V.P., director of KaspNIRH, the project leader, Vlasenko A.D., Katunoin D.N., expedition leaders.

Middle and Southern Caspian on the research vessel “Issledovatel Kaspiya”

Sedov S.I. – trip chief (KaspNIRH)

Bespartochniy N.P. – hydrologist (KaspNIRH)

Stolyarski S.I. – hydrologist (VNIRO)

Malinovskaya L.V. – hydrobiologist (KaspNIRH)




hydrobiologist (Turkmenistan)

Ermolchev V.A. – specialist on hydroacoustics (PINRO)




Specialist on hydroacoustics (Iran)

Fedorov V.A. – ichthyologist (KaspNIRH)

Sidorov S.B. – ichthyologist (KaspNIRH)



Ichthyologist (Azerbaijan)

Shelukhin G.K. – physiologist (KaspNIRH)

Northern Caspian on the research vessel “Meduza”

Shvedov V.V. – trip chief (KaspNIRH)

Dulimov A.B. – hydrologist (KaspNIRH)

Smirnova L.V. – hydrobiologist (KaspNIRH)

Gunayev A.V. – specialist on hydroacoustics (KaspNIRH)



Ichthyologist (KazNIRH)

Northern Caspian on the research vessel “Gidgokhimik”

Chukanov V.A. – trip chief (KaspNIRH)

Khripunov I.A. – hydrologist (KaspNIRH)

Kochneva L.A. – hydrobiologist (KaspNIRH)

Bushueva S.A. – specialist on hydroacoustics (KaspNIRH)

Metallov G.F. – physiologist (KaspNIRH)

Chernyavski V.I. – ichthyologist (KaspNIRH)




Ichthyologist (KazNIRH)

For the operative preparation of the expedition countries-participants in the CME should assign one specialist from each country for implementation of the Program in the Middle and Southern Caspian and the Republic of Kazakhstan should assign two more specialist for work in the Northern Caspian. The limit of seats for scientists on vessels does not allow involvement of larger number of specialists from countries-participants. 

Connection would be established with specialists assigned for participation in CME in order to start trip preparation. 

All specialists participating in the expeditionary work should have respective documents (passport, certificate of medical examination allowing work at sea). Trip participants of the littoral states – Azerbaijan, Kazakhstan, Turkmenistan – arrive in Astrakhan 5 days before the trip starts and finish the trip in Astrakhan. Representatives from Kazakhstan and Turkmenistan complete the trip in Astrakhan. Representative from Iran arrives for participation in the trip in Baku and finishes the trip in one of the Iranian ports. 

Collection of biological materials is conducted from control trawl catches. Biological data represent qualitative characteristics of fish populations. Combined with hydroacoustic assessment of their abundance and biomass they would allow to obtain the fullest information. It includes species, size-weight structure of population, sex ratio, state of maturation of sex glands, fertility. 

1.4  Data processing and analysis, preparation of a report

The following specialists participate in implementing this section:

The first group

Katunin D.N. (group leader) – hydrology, hydrochemistry, hydrobiology of the Caspian Sea

Bespartochnyi N.P. – hydrology, hydrochemistry of the Middle and Southern Caspian

Khripunov I.A. – hydrology, hydrochemistry of the Northern Caspian

Kashin A.B. – hydrology, hydrochemistry of the Northern Caspian

Sokolski A.F. – hydrobiology of the Caspian Sea

Polyaninova A.A. – hydrobiology of the Caspian Sea

Molodtsova A.I. – hydrobiology of the Caspian Sea

Tinenkova D.K. – hydrobiology of the Caspian Sea

Ardabyeva A.G. – hydrobiology of the Caspian Sea

Specialist from Turkmenistan – hydrobiology of the Middle and Southern Caspian

Smirnova L.V. – hydrobiology of the Northern Caspian 

Malinovskaya L.V. – hydrobiology of the Northern Caspian 

Kochneva L.A. – hydrobiology of the Middle and Southern Caspian 

The second group

Vlasenko A.D. (group leader) – sturgeons and semi-anadromous fish

Zykova G.F. – sturgeons, the Caspian Sea

Krasikov E.V. – sturgeons, the Caspian Sea

Geraskin P.P. – sturgeons, the Caspian Sea

Shelukhin G.K. – sturgeons, the Caspian Sea

Perevarukha Y.N. – sturgeons, the Caspian Sea

Fedorov V.A. – sturgeons, the Middle and Southern Caspian 

Shvedov V.V. – sturgeons, the Northern Caspian 

Chukanov V.A. – sturgeons, the Northern Caspian 

Specialist from Azerbaijan  – sturgeons, the Middle and Southern Caspian

Specialist from Kazakhstan – sturgeons and semi-anadromous fish, the Northern Caspian

Belogolova L.A. – semi-anadromous fish, the Northern Caspian

Chernyavskiy V.I. – semi-anadromous fish, the Northern Caspian

Zykov L.A. – semi-anadromous fish, the Northern Caspian

Sidorova M.A. – semi-anadromous fish, the Northern Caspian

The third group

Sedov S.I. – kilka and other marine fishes of the Caspian Sea

Paritskiy Y.A. – kilka and other marine fishes of the Caspian Sea

Ermolychev V.A. – hydroacoustics, the Middle and Southern Caspian 

Specialist from Iran – hydroacoustics, the Middle and Southern Caspian

Bushueva S.A. – hydroacoustics, the Caspian Sea

Kravchenko S.P. – hydroacoustics, the Northern Caspian

Gunayev A.V. – hydroacoustics, the Northern Caspian

Specialist from Kazakhstan – kilka, herring, the Middle and Southern Caspian

Shubina L.I. – herring, the Northern Caspian

Andrianova S.B. – herring, the Northern Caspian

Sedova T.S. – herring, the Northern Caspian

Aseinova A.A. – common kilka, the Northern Caspian 

Dosayev F.G. – kilka, the Caspian Sea

Kolosuk G.G. – kilka, the Caspian Sea

Schedule of works for CME implementation and their duration is shown in the Table 1

Table 1

Schedule of works for CME Project

Type of work
Name of a vessel
Timing
Duration-days
Work results

Preparation for the trip (purchase of equipment needed, its installation and mastering), construction of fishing gear for hydro-biological and ichthyological works, preparation of chemicals. 
–
1.01–31.03.2001
90
Expedition logistics, financial and scientific provision



Methodic trip.
“Issledovatel Kaspiya”
April or May

2001
10–15
Verification of echometric devices under marine conditions. Solving of methodic questions with simultaneous implementation of hydroacoustic and trawl works. 

Bio-hydroacoustic survey in the Middle and Southern Caspian
“Issledovatel Kaspiya”
1.07–15.08.2001
46
Ichthyological, hydrobiological and hydrological primary data.

Bio-hydroacoustic survey of sturgeons and semi-anadromous fish in the Northern Caspian.
“Meduza”, “Gidrokhimik”
1.07–15.08.2001
25
Quantity, species composition, biological, physiological indices of sturgeons and semi-anadromous fish and their feeding.

Office processing of field data
–
September-November, 2001
90
Primary data processed as tables, chart maps, presented in a soft version.

Preparation and writing of a report
–
January, 2002
30
Complete printed report. 

On receiving echosounder EK-60, before the work within CME is started, KaspNIRH specialists with participation of a representative from the firm-supplier conduct testing of the equipment and master methods of work.

For CME implementation all participants gather in Astrakhan one week beforehand for its preparation and arrangement of work place.  

During expeditionary works the primary and partially office processing of data would be carried out. 

On completion of the expedition the Expedition Leader presents informational report on preliminary results of the expedition to CRTC MB. 

Laboratory processing of all data collected is implemented in the KaspNIRH basis with participation of representatives from the Caspian states.

Work results

· Abundance and qualitative characteristics of sturgeons in the entire sea area of the Caspian and semi-anadromous fish in the Northern Caspian.

· Abundance and qualitative characteristics of kilka and other marine fishes.

· Hydrological and hydrochemical and hydrobiological characteristics including food resources and feeding of the main commercial fish species. 

· Assessment of biomass of comb-jelly, its distribution and impact on food resources of the Caspian Sea.

·  Preliminary recommendations on increasing fish productivity of the Caspian sea (food resources and commercial fish stocks).

· Data for estimation of absorption capacity of the sea on food resources for sturgeons (is implemented by additional project in January-April, 2002). Report is presented to CRTC MB and PCU in December 2001.

1.5 Storage and exchange of data

Data obtained during CME implementation is a property of CEP Tacis and countries-co-executors. 

Data on STD are presented as continuous vertical profiles of temperature of water, salinity, oxygen, chlorophyll (in case of purchase of a sounder).

All data should be presented in ACSII files on 3.5’ diskettes and as soon as processed to CRTC for Management of Bioresources.

Primary data and meta-data should be transferred to CRTC MB along with the other information including information on trip participants implemented data collection, specialists carried out laboratory data processing and writing of a report, as well as on equipment and methods used, control of quality, possible errors during primary data collection and primary data processing, etc. 

All primary data would be stored on diskettes in CRTC MB and used for determination of transboundary fish abundance as well as for elaboration of absorption capacity of the sea. One copy of the full set of expeditionary data with further report would be presented to the National Focal Points of the Caspian states and financing organizations. 

2. Financial matters

Estimate of expenditure for CME implementation is attached as Tables 2 and 3.

Table 2

Estimate of expenditure

for implementation of the all-Caspian Marine Expedition

#

Unit
Quantity
Cost in thousand $

1
Services costs for vessel operation

(45 days)
   fuel

   diesel oil

   oil SAE

   allowance ($5 x 30 persons x 45 days)

    overheads

Sub-total
tonnes

tonnes

tonnes


230

2.3

0.4
80.7

1.1

0.7

6.75

1.63

=90.88

2
Payments to expedition participants

     daily allowance:

  trip chiefs

     $12 x 3 persons x 45 days

  trip participants

     $10 x 20 persons x 45 days

Sub-total


1.62

9.0

=10.62

3
Payments for processing, data analysis, preparation of a report

Project leader $15 x 1 person x 90 days

Program leader $13 x 2 persons x 90 days

Group leader $10 x 3 persons x 90 days

Scientists $3 x 40 persons x 90 days

Engineer

Sub-total


1.35

2.34

2.7

10.8

0.81

=18.0


Total


119.5

Table 3

Fuel consumption rate

per day according to logbook for the main and auxiliary engines 

in commercial version  

#
Vessel name
Energy installation name,

Quantity
Lubricants per day
Lubricants per month (24 days)




Diesel oil, tonnes
Lubricants for diesel engine, kg
Diesel oil, tonnes
Lubricants for diesel engine, kg

1
RPC “Issledovatel Kaspiya”
ГД 6 НVД 48А2V-800 hp

ДГ-1  МАНД 2866 V

ДГ-2    -”-
3,129

1,08

1,08
38,4

6,0 SAE

6,0 SAE
75,1

26,0

26,0
0,922

0.144

0.144

2
Research vessel “Gidrokhimik”

Heating boiler
ГД 6 ЧСП 18/22-225 hp

ДГ-1 (К-962)

ДГ-2 (5 Д4)


0,532

0,105

0,054

0,162
12,6

1,05

0,4
12,768

2,52

1,3

3,9
0.302

0,025

0.01

3
Research vessel “Meduza”
ГД 3Д6- 150 hp

ДГ-1 (К-962)

ДГ-2 (К-962)
0.25

0.09

0.09
4.0

0.9

0.9
6.0

2.16

2.16
0.096

0.022

0.022

Appendix 1
Methods of sampling, measuring meteorological and hydrological characteristics, conducting chemical analysis of water, processing hydrobiological and ichthyological characteristics, conducting echo-sounding measurings.

1. Determination of temperature of water, electroconductivity/salinity id conducted with the help of calibrated STP-sounder;

2. Determination of transparency of water with the help of Sechi disk;

3. Determination of oxygen by the Vinkler method;

4. Determination of pH through pH-meters;

5. Determination of organic matters through photoelectrocalorimter based on the following methods:

· Phosphates – through the Morfy and Rilly method recommended by the International Council on sea study;

· Total phosphorus – through boiling with persulfuric acid potassium;

· Silicon – through the Dinert and Vandenbulke method at concentrations higher than 200-300 microgram/l through the VNIRO method;

· Nitrite – by the Griss-Ilosway method;

· Nitrate – by method of recovery nitrate to nitrite through copper-plated fine-grained cadmium (Wood E.D., Armstrong F.A.J., Richards F.A., 1967);

· Ammonia nitrogen – at presence of phenol and nitroprusside (Chemical methods for use in marine environmental monitoring - IOC, UNESCO, 1983);

· Total nitrogen – at boiling with potassium persulphate in alkaline medium;

· Chlorophyll – by spectrophotometric method using acetone as an extractive substance (method of UNESCO);

· Oil products – on infrared spectrophotometer X-46 and chromotomasspectrometer QP-5000 of the “Shimadztsu” firm;

· Heavy metals – on the atomic absorptive spectrophotometer of the “Yanako” firm by the GOIN method;

· Chlorinated hydrocarbon – through their extraction by hexane and further determination by the method of gas-liquid chromatography (method of Dawson R., Rilly J.P., 1977).

All these methods are spelled out in the “Guide for chemical analysis of sea waters” (St-Petersburg, Gidrometeoizdat, 1977) that is an official document for conducting chemical analysis of seawater.

6. Hydrobiological characteristics:

· Phytoplankton – qualitative characteristics by Proshkina-Lavrenko A.I., Makarova I.V. “Algae of plankton in the Caspian Sea”. Moscow, “Nauka”, 1068. Quantitative characteristics by Usachev P.I. “Quantitative fluctuation of phytoplankton in the Northern Caspian”, Book of the Institute on Oceanology of the AN USSR, v. 2, 1948;

· Zooplankton – “Instructions on collection and processing of plankton”, Moscow, VNIRO, 1977;

· Zoobenthos – “Methodic keys to indication of benthos in the southern seas of the USSR”, Moscow, VNIRO, 1983;

· Fish feeding – “Methodic textbook on study of feeding and food relations of fish under natural conditions”, Moscow, “Nauka”, 1974; Polyaninova A.A., “Method of determination of absorption capacity of the Caspian Sea by juveniles of commercial fish”, Papers of the International Conference on commercial oceanology, Moscow, VNIRO, 1997.

7. Ichthyological characteristics:

Trawl surveys in the Caspian Sea are conducted in accordance with “Provisional methods of conducting ichthyological surveys at sea and data processing for calculation of relative and absolute quantity of sturgeons”. Astrakhan, 1988.

Trawl survey are conducted during day time, and trawling duration at every station constitute 30 minutes. In exceptional cases at very big catches it is allowed to reduce trawling exposure in three times, i.e. to 15-20 minutes. Trawling velocity is 2.5-3.0 knots. Sturgeon catch is recorded by species, and morphological abnormalities and presence of ectoparasites are noted.

At complete biological analysis the length (absolute and commercial) is measured, weight, sex, stage of maturation and gonad weight are determined, presence of endoparasites and their quantity and abnormalities in internal organs in are registered, marginal ray of one of the pectoral fins is cut for determination of age composition.  

Blood samples are taken from the fish caught and serum is made on the place of catching. Muscle tissue from the front part of body and liver, gonads, gears are sampled. These preparations are marked and stored in the freezer. 

Then, in laboratory conditions analysis of antigen composition of serum protein and detection of antigen components specific for various populations or races are conducted. Belonging of fish of a sturgeon species to a population or race is determined by those antigen components. Respiratory, protective, regulator-homeostatic systems as well as morpho-functional status of liver and gonads are investigated. Standard methods of histological, hematological and biochemical analysis are applied.

Determination of sturgeon fish age is made by cuts of the first ray of pectoral fin (marginalia). V.O. Kler was the first who indicated that method (1916) and N.L. Chugunov improved it (1926). The first ray of pectoral fin with articular head is separated of the fin with khife, slightly cleaned of cover tissue, marked with label and dried. 

Under laboratory conditions with the help of a special device, sawing of rays is made. The best visibility of year layers on cuts is when files are fixed in a distance of 5mm which gives the cut of 0.3 mm as part of bone destroys at cutting. 

The ready cuts are polished with dead-smooth file and stick on object-plates. Before review a cut is wetted with a drop of toluol or xylol that lighten preparation and facilitate calculation of year layers. 

Collection of primary biological materials on kilka is conducted through control catches with pelagic trawl and conic net using electrical light. Materials on common kilka are collected with the help of 30-foot trawl. Materials on marine herring are collected from drift nets.

Statistical processing of data is conducted by methods accepted in ichthyological research (Plokhinski, 1971). Absolute quantity of sturgeons at sea is determined accoding to methods of Z.M. Aksutina (1968).

At application of those methods, apart from determination of sturgeon status by abundance and biomass in general and locally in the Caspian Sea, proportion rate in stocks of stellate sturgeon and beluga of Volga, Ural and Southern Caspian origin, Persian and Russian sturgeon, summer and winter races of Russian sturgeon, qualitative structure of populations are determined. Comparative assessment of physiological state of sturgeons is presented.

Appendix 2
Routes of expeditionary trips, coordinates of stations

Coordinates of grid map of stations of trawl surveys on yield of yearling and distribution of semi-anadromous fish in the Northern Caspian.

No. of station
Latitude
Longitude

1
46,52
51,05

2
46,52
51,15

3
46,42
50,25

4
46,43
50,35

5
46,45
50,45

6
46,45
50,55

7
46,45
51,05

8
46,43
51,1

9
46,45
51,25

10
46,45
51,35

11
46,43
51,45

12
46,32
50,05

13
46,35
50,15

14
46,38
50,33

15
46,37
50,5

16
46,3
51,05

17
46,32
51,16

18
46,32
51,35

19
46,35
51,45

20
46,35
51,55

21
46,35
52,05

22
46,35
52,15

23
46,25
50,05

24
46,25
50,15

25
46,25
50,25

26
46,25
50,35

27
46,22
51,16

28
46,23
51,46

29
46,25
52,05

30
46,25
52,15

31
46,25
52,25

32
46,13
49,56

33
46,15
50,05

34
46,15
50,15

35
46,13
50,35

36
46,13
50,45

37
46,12
51,25

38
46,15
51,45

39
46,15
52

40
46,15
52,15

41
46,15
52,25

42
46,05
49,45

43
46,05
49,55

44
46,05
50,05

45
46,02
50,15

46
46,02
50,3

47
46,04
50,55

48
46,02
51,15

49
46,02
51,35

50
45,53
49,24

51
45,52
49,35

52
45,55
49,45

53
45,55
50,05

54
45,55
50,25

55
45,55
51,05

56
45,55
51,45

57
45,45
49,06

58
45,45
49,15

59
45,45
49,25

60
45,45
49,32

61
45,47
49,43

62
45,42
49,55

63
45,45
50,15

64
45,45
50,35

65
45,45
50,55

66
45,45
51,15

67
45,33
48,35

68
45,35
48,45

69
45,35
48,55

70
45,35
49,05

71
45,35
49,15

72
45,35
49,25

73
45,35
49,45

74
45,38
50,02

75
45,32
50,01

76
45,35
50,45

77
45,25
48,15

78
45,25
48,25

79
45,25
48,35

80
45,25
48,45

81
45,25
48,55

82
45,25
49,05

83
45,28
49,15

84
45,28
49,25

85
45,28
49,4

86
45,23
50,17

87
45,15
48,05

88
45,15
48,15

89
45,15
48,25

90
45,12
48,35

91
45,13
49

92
45,13
49,15

93
45,18
49,42

94
45,1
49,5

95
45,18
50,02

96
45,05
47,35

97
45,05
47,45

98
45,05
47,55

99
45,08
48,05

100
45,08
48,15

101
45,08
48,22

102
45,02
48,3

103
45,08
48,45

104
45,08
48,55

105
45
49,1

106
45,03
49,56

107
44,55
47,35

108
44,55
47,45

109
44,55
47,55

110
44,53
48,1

111
44,55
48,25

112
44,53
48,4

113
44,55
49,15

114
44,55
49,35

115
44,55
49,55

116
44,48
47,35

117
44,45
47,45

118
44,4
47,45

119
44,42
47,55

120
44,48
48,06

121
44,48
48,45

122
44,42
48,55

123
44,43
49,25

124
44,43
50,05

125
44,39
47,32

126
44,35
47,4

127
44,37
47,55

128
44,38
48,25

129
44,26
47,37

130
44,25
47,5

131
44,28
48,02

132
44,2
49,35

133
44,25
50,05

134
44,15
47,4

135
44,1
48,25

136
44,12
48,45

137
44,15
49,15

138
44,08
47,58

139
44,09
48,09
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Figure 1. Chart map of hydroacoustic traverses and trawl stations

Grid map of stations where hydrologo-hydrochemical, hydrobiological and 

ichthyological (bony fish) research is conducted in the Northern Caspian
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Grid map of stations for conducting trawl surveys of sturgeons 

in the Northern Caspian
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Coordinates for conducting trawl surveys of sturgeons in the Middle and Southern Caspian

№
Latitude
Longitude

1
43,45
48,35

2
43,45
48,15

3
43,25
48,25

4
43,25
48,15

5
43,35
47,55

6
43,35
47,35

7
43,25
47,55

8
43,15
47,35

9
43,15
47,45

10
43,15
48,05

11
43,05
48,15

12
43,05
47,55

13
43,05
47,45

14
43,05
47,35

15
42,45
48,15

16
42,15
48,4

17
42,05
48,35

18
42,03
48,38

19
42,03
48,33

20
42,33
47,59

21
42,38
47,53

22
41,47
48,47

23
41,15
49,15

24
41,15
49,25

25
41,25
49,25

26
41,25
49,35

27
40,55
49,25

28
40,55
49,35

29
40,55
49,45

30
40,55
49,55

31
40,55
50,05

32
39,55
50,15

33
39,55
49,55

34
39,45
49,45

35
39,42
49,42

36
39,42
49,47

37
39,25
49,45

38
39,22
49,37

39
39,22
49,32

40
39,05
49,25

41
39,02
49,27

42
39,02
49,22

43
39,02
49,17

44
38,45
49,15

45
38,32
49,07

46
38,32
49,02

47
38,35
48,58

48
38,42
49,08

49
38,42
49,03

50
38,45
48,57

51
38,45
52,45

52
38,45
52,35

53
38,45
52,25

54
38,45
52,15

55
38,45
52,05

56
38,35
51,55

57
38,25
51,45

58
38,25
51,55

59
38,15
51,55

60
38,15
52,05

61
38,15
52,15

62
38,05
52,25

63
38,05
52,45

64
37,55
52,35

65
37,55
52,45

66
37,55
52,55

67
37,55
53,05

68
38,05
53,05

69
38,05
53,15

70
38,05
53,25

71
37,55
53,25

72
37,55
53,35

73
38,05
53,35

74
38,15
53,35

75
38,15
53,25

76
38,25
53,25

77
38,45
53,25

78
38,45
53,15

79
38,45
53,05

80
38,25
53,15

81
38,25
53,05

82
38,25
52,55

83
38,15
53,05

84
38,15
52,55

85
38,15
52,35

86
38,25
52,45

87
38,35
52,45

88
38,25
52,35

89
38,25
52,25

90
38,25
52,15

91
38,35
52,15

92
38,35
52,25

93
40,15
51,45

94
40,15
52,1

95
40,15
52,35

96
40,45
51,45

97
40,55
52,05

98
40,55
52,25

99
41,25
52,05

100
41,25
52,05

101
41,25
52,25

102
42,25
51,55

103
42,35
52,05

104
42,35
52,15

105
42,45
52,25

106
42,45
51,45

107
42,45
51,35

108
42,45
51,25

109
42,45
51,15

110
42,55
50,45

111
43,05
50,55

112
43,25
50,45

113
43,35
50,55

114
43,35
51,05

115
43,32
51,12

116
43,45
50,05

117
43,55
50,35

118
44
50,5

119
44,03
50,51

120
44,05
49,2

121
44,1
49,45

122
44,11
50,11

123
44,15
50,15

124
44,18
50,18

Appendix 3
List of necessary equipment and seats on on expeditionary vessels to conduct planned scope of works.

· Hydrological winches (for works in the Northern Caspian – 1) including cable winches for work with logger STP and booms;

· GPS systems for determination of a vessel location;

· Laboratory room for primary processing of hydrological measuring, hydrochemical analysis, echometeric works, etc.;

· Barometers, anemometers, psychrometers for determination of meteorological characteristics: atmospheric pressure, wind velocity, air temperature;

· STP system for measuring temperature and conductivity of water, content of oxygen, chlorophyll, probably pH;

· 5-10 liter bathometers, desireably with teflon cover;

· Filter unit;

· Photoelectrocolorimeter for determination of biogenic matter and chlorophyll;

· Secchi disk for measuring water transparency;

· Oxygen and pH meters;

· Echosounders( 

· Trawl sounder**

· Computers, preferably portable, for hydrological data processing, echometric measuring, primary material processing;

· Dredgers;

· Plankton nets for collecting zooplankton;

· Domestic refrigerators, low-temperature freezer (to –400 C);

· Various ware for storing samples (glass and plastic ware), bottles for determination of oxygen;

· Chemicals for chemical analysis of water, extracting and conservation of samples;

· Trawl gear (fry trawl; 30-foot trawl for shallow Northern Caspian; 24.7-meter trawl with fry inset for work in the Middle and Southern Caspian), conic lift net for catching kilka at night, pelagic trawl;

· Measuring board for fish, balance, scissors, scalpels;

· Screen #14 - 100m;

· Screen #58 – 50m;

· Screen #49 – 50m;

· Glassware of 0.5 liter – 500 pieces;

· Glass bottles of 0.5 liter – 500 pieces;

· Glass jars of 0.3 liter – 500 pieces;

· Plastic ware of 40 liter – 20 pieces;

· Dredger of “Okean” type – 6 pieces;

· Microscope MBS-10 – 5 pieces;

· Coarse cotton cloth – 90m;

· Parachute cloth – 50m;

· Metal hoops (brass) of diameter 50cm – 15 pieces;

· Metal hoops of diameter 36cm – 12 pieces;

· Metal hoops of diameter 25cm – 3 pieces;

· Brass glasses – 15 pieces;

· Electronic balance for weighing invertebrates – 3 pieces;

· Formalin 40% - 200 liters;

· Various materials (wooden containers for samples – 25 pieces, thread – 3 spools, capron line – 150m, pergament – 1 spool, etc.).
Appendix 4
Assignment of positions for data collection, processing and writing of a report on CME Program
1. The Middle and Southern Caspian – RPS “Issledovatel Kaspiya”

8. Sedov S.I., head of laboratory, candidate of biological science – trip chief (general guidance and collection of data on hydroacoustics and ichthyology)

9. Bespartochniy N.P. – head of sector, collection and processing of data on hydrology and hydrochemistry, work with STD-sounder

10. Stolyarskiy S.I. – senior scientist, VNIRO, collection and processing of data on hydrology and hydrochemistry, work with STD-sounder

11. Malinovskaya L.V. – senior scientist, collection of data on hydrobiology (phyto-, zooplankton, zoobenthos, feeding of fish)

12. Specialist from Turkmenistan - senior scientist, collection of data on hydrobiology (phyto-, zooplankton, zoobenthos, feeding of fish)

13. {To be decided} – hydroacoustics (sturgeons and marine fishes)

14. Specialist from Iran – hydroacoustics (sturgeons and marine fishes)

15. Fedorov V.A. – engineer, collection of data on sturgeons

16. Sidorov S.B. – senior scientist, collection of data on marine fishes, guidance of trawl works

17. Specialist from Kazakhstan – collection of data on sturgeons and marine fishes

18. Shelukhin G.K. – senior scientist, collection of data on physiology and biochemistry of sturgeons

1.1 The Northern Caspian – research vessel “Meduza”

19. Shvedov V.V. – engineer, trip chief, general guidance, collection of data sturgeons and semi-anadromous fish

20. Dulimov A.B. – engineer, collection of data on hydrology and hydrochemistry

21. Smirnova L.V. – senior scientist, hydrobiology (phyto-, zooplankton, zoobenthos, feeding of fish)

22. Gunaev A.V. – engineer, specialist on hydroacoustics of sturgeons and semi-anadromous fish

23. Specialist from Kazakhstan – ichthyology (sturgeons and semi-anadromous fish)

1.2 The Northern Caspian – research vessel “Gidrokhimik”

24. Chukanov V.A. – junior scientist, trip chief, general guidance, collection of data on sturgeons

25. Khripunov M.A. – leading specialist, collection of data on hydrology and hydrochemistry

26. Kochneva L.A. – senor scientist, collection of data on hydrobiology (phyto-, zooplankton, zoobenthos, feeding of fish)

27. Bushueva S.A. – senior scientist, collection of data on hydrobiology (phyto-, zooplankton, zoobenthos, feeding of fish)

28. Metallov G.F. – senior scientist, candidate of biological science, collection of data on physiology and biochemistry of sturgeons

29. Chernyavski V.I. – senior scientist, collection of ichthyological data on semi-anadromous fish

30. Specialist from Kazakhstan – collection of ichthyological data on sturgeons and semi-anadromous fish

2. Data processing and analysis, preparation of a report

2.1 The first group

31. Katunin D.N. – deputy director, group leader on data processing and analysis and writing of a report on hydrology, hydrochemistry and hydrobiology

32. Bespartochniy N.P. – head of sector, data processing and analysis and writing of a report on hydrology and hydrochemistry of the Middle and Southern Caspian

33. Khripunov I.A. – leading specialist, data processing and writing of a report on hydrology and hydrochemistry of the Northern Caspian

34. Kashin D.V. – scientist, data processing and writing of a report on hydrology and hydrochemistry of the Northern Caspian

35. Sokolski A.F. – head of laboratory, doctor of biological science, - analysis and writiong of a report on hydrobiology of the Caspian Sea

36. Polyaninova A.A. – head of sector, candidate of biological science, data processing and analysis and writing of a report on feeding of fish

37. Molodtsova A.I. - head of sector, candidate of biological science, data processing and analysis and writing of a report on feeding of fish

38. Tinenkova D.K. – senior scientist,  data processing and analysis and writing of a report on zooplankton of the Caspian Sea

39. Ardabyeva A.G. – senior scientist, candidate of biological science, data processing and analysis and writing of a report on phytoplankton of the Caspian Sea

40. Specialist from Turkmenistan – data processing and analysis, writing of a report on zooplankton of the Southern Caspian

41. Smirnova L.V. – senior scientist, data processing, analysis and writing of a report on zoobenthos in the shallow part of the Northern Caspian (to 4-5m)

42. Malinovskaya L.V. – senior scientist, data processing and analysis, writing of a report on zoobenthos in deeper part of the Northern Caspian (more than 6m)

43. Kochneva L.A. – senior scientist, data processing and analysis, writing of a report on zoobenthos of the Middle and Southern Caspian

2.2 The second group

44. Vlasenko A.D. – deputy director, group leader, general guidance in preparation and writing of a general report on sturgeons and semi-anadromous fish

45. Zykova G.F. – head of laboratory, data analysis of a report on stellate sturgeon and beluga of the Caspian sea

46. Kraenkov E.V. – senior scientist, data analysis and writing of a report on sturgeon of the Caspian Sea

47. Geraskin P.P. – head of laboratory, data analysis and writing of a report on physiology and biochemistry of sturgeons

48. Shelukhin G.K. – senior scientist, data processing and analysis and writing of a report on biochemistry of sturgeons

49. Perevarukha Y.N. – head of sector, candidate of biological science, data processing and analysis and writing of a report on immunogenetics of sturgeons

50. Fedorov V.A. – engineer, processing of data on sturgeons of the Middle and Southern Caspian

51. Shvedov V.V. - engineer, processing of data on sturgeons of the Northern Caspian (shallow part)

52. Chukanov V.A. - engineer, processing of data on sturgeons of the Northern Caspian (deeper part)

53. Specialist from Azerbaijan – data processing and analysis and writing of a report on sturgeons at the Azerbajanian coast

54. Specialist from Kazakhstan – data processing and analysis and writing of a report on sturgeons and semi-anadromous fish in the Northern Caspian

55. Belogolova L.A. – head of sector, data processing and analysis and writing of a report on semi-anadromous fish in the shallow zone of the Northern Caspian
56. Chernyavski V.I. – senior scietist, data processing and analysis and writing of a report on semi-anadromous fish in deeper part of the Northern Caspian

57. Zykov L.A. – head of laboratory, candidate of biological science, analysis of data and writing of general reprot on semi-anadromous fish

58. Sidorova M.A. – deputy head of laboratory, candidate of biological science, data analysis and writing of a report on semi-anadromous (large freshwater) fish

2.3 The third group

59. Sedov S.I. – head of laboratory, candidate of biological science, analysis of data and writing of a general report on marine fishes of the Caspian Sea based on trsawl-hydroacousdtic works

60. Paritski Y.A. – head of sector, candidate of biological science, data analysis and writing of a general report  on kilka in the Caspian Sea

61. Ermolchev V.A. – senior scientist, candidate of biological science, PINRO, processing and analysis of hydroacoustic data and writing of a report on fish of the Middle and Southern Caspian

62. Specialist from Iran – processing and analysis of hydroacoudstic data on fish of the Southern Caspian

63. Bushueva S.A. – senior sciemntist, processing and analysis of hydroacoustic data and writing of a report on fish in deeper zone of the Northern Caspian

64. Kravchenko S.P. – enginner, processing of hydroacoustic data on fish of the Middle and Southern Caspian

65. Gunayev A.V. – engineer, processing and analysis of hydroacoustic data on shallow zone of the Northern Caspian, writing of a report

66. Specialist from Kazakhstan – rpocessing and analysis of ichthyological data on fish of the Caspian Sea

67. Shubina L.I. – senior scientist, candidate of biological science, processing and analysis of data and writing of a report on Caspian shad

68. Andrianova S.B. – senior scientist, processing and analysis of data and writing of a report on big-eye shad

69. Sedova T.S. – engineer, processing and analysis of data on Dolgin herring

70. Aseinova A.A. – senior scientist, processing and analysis of data and writing of a report on common kilka

71. Dosaev F.G. – junior scietist, processing and analysis of data and writing of a reprot on big-eye kilka

72. Kolosuk G.G. – senior scientist, processing and analysis of data on Anchovy kilka
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