Sources and format of Caspian environmental information and data
1 Biodiversity database

The database will need to be structured to hold a variety of data types, both qualitative and quantitative.  Within the qualitative category, some of the information will be specific in time and location (for instance, qualitative coastal site survey data) and some will be generic (for instance, biodiversity review reports which provide general overall information). The database will need to be able to accommodate both types.

The key objective is to be able to store biological data in a way which allows the user to extract subsets (temporal, spatial or by species) in order to examine trends (in species presence, community composition and abundance) over time.  The main value of the database is to assist users to assess whether or not changes are taking place, and in what direction any changes take.

1.1 Historical data

The ‘historical data’ block will remain as shown in the diagram presented in Almaty.  The species list will be used as the basis for developing a ‘live’ species list for the contemporary database.  Similarly, we will need to review the available species collections and attempt to collate a set of physical reference collections which will be used as a taxonomic reference point for future monitoring activities.

1.2 Contemporary data

Data will generally either be quantitative (eg species counts per unit area or volume) or qualitative (species lists or presence/absence).

Data units will need to be standardised as far as possible – but the available information will need to be examined to establish how much variation there is in the units used and to assess what degree of standardisation will be achievable.
Core data should include a ‘central’, validated master species list.  It may not be possible to retrospectively harmonise all of the data with a master list.  However, the database should ‘flag’ species in data sets to indicate whether they are consistent with the master list or not. Each species should also be flagged to indicate whether it is an invasive species or not, and the flag should point to appropriate reference information – a concise list of the first reliable records of the species, and also to reports or references which contain additional information (eg, the background to introductions, reasons/causes of introductions).

The basic structural blocks will be the different data types – the blocks we identified in Almaty are really just labels which can be held separately and used to select subsets of data.

We will need to create separate structures to hold reference documents – reports, photographs, etc.  We should include with each data set a number of ‘pointers’ to relevant documents and images so that users can easily access useful reference material.  However, the reference material should also be accessible as a ‘stand alone’ component for users who wish to ‘browse’.  To achieve this, we either need to develop an index to the documents, or we need to make them available in a form which can be easily searched (for instance, by creating searchable PDF files – but I’m not sure if it is possible to enable this type of operation online).

The quantitative data will hopefully be fairly uniform in basic type, but there is likely to be a lot of variation in the way in which the data are grouped – in some instances (eg, oil company benthic surveys) the data points will be for stations which are all within a relatively small area, while in other cases (eg 100 year transects) the data may be more widely spatially distributed. 

As far as possible, each individual sample point should be labelled with

· a survey identifier, 

· station identifier, 

· position (lat/long or Pulkovo coordinate), 

· date

We will need a separate block for sampling methods and analytical (laboratory) methods, and a pointer from the data to the relevant methods.  Once standardised methods are agreed, we will also need a pointer to indicate whether or not the data satisfy QA/QC criteria (these will be: compliance with the method, use of appropriate standard reference materials, and participation in QA/QC ring tests with other regional laboratories).  The QA/QC criteria are more applicable to physical and chemical data than to biological data.

The basic quantitative data types are listed in the following table.  Physical and chemical data are included – these may not be available for all data sets or for all times and places, but we need to include as much as possible, since these data can be crucial in determining the possible causes of observed biological change.

	
	
	

	Coastal terrestrial data
	Topography – description of land profile


	Slope, elevation, presence of distinctive features such as raised beaches, bays, gulfs, inlets, river mouths, deltas

	
	Climate
	Rainfall, wind direction and speed

	
	Soil types


	Need uniform classification of soil types – also should try to include data on soil salinity, major chemical constituents (especially those critical for plant growth) and depth of water table

	
	Vegetation types – species lists, abundance, dominance
	Need to allow for both detailed and summary data.  Some information sources may include a full species list, and abundances per unit area, while others may use a form of vegetation community classification (for instance, defining the community by reference to one or two dominant plant species.  To accommodate this, we need to make space for a separate list of community types which we can point to – these should include appropriate reference documents, together with a detailed list of the species usually present in each community type (ie, a formal definition of each community type)

	
	Maps
	Need to include GIS-type maps showing coastal site locations, with links to any available photographs of sites.  These will need to be clearly arranged chronologically, so that descriptions can be linked to photographs

	Marine benthic data
	Species lists, abundances per unit area.  Allow space for macro, meio and bacterio benthic species.  Allow space for marine flora in coastal areas – species, abundance per unit area, percentage dominance
	Some data sets will be based on specific sampling dates and locations, but we also need to make allowance for sources which simply list the species present in a particular area.

Some data sets (eg oil company) will be based on surveys with a number of stations (10-20) within a relatively small area (10-50 km) while others (eg the 100-year data) will be based on long linear transects.  Datasets such as the CEP contaminant cruise may be based on a large number of samples, but very widely spaced.  We therefore need to be able to flag samples which belong together – ie, which together represent a particular area, and which can be combined to give an overview of the area.  

For marine flora (and in some instances sediment types) allow space to include local mapping results – for instance, we may be able to access oil industry data on seagrass distribution in some coastal areas of Azerbaijan

	Marine planktonic data
	Species list, abundances per unit area or volume.  Allow space for zoo-, phyto and bacterioplankton
	Again, some data will be specifically linked to volumes sampled, date and precise location.  We also need to allow for other, more general data, which may only provide a list of species found within a general area

	Bird data
	Interest will focus mainly on breeding, feeding and overwintering areas for aquatic bird species.  
	Need to create space for species abundance linked to specific locations, including date and time of each survey.  Also need link to maps showing site locations and (where available) photographs of sites

	Seal data
	Initially, include only a metadatabase of available reports
	Collate as many reports as possible, and make these available via links from the metadatabase.  The data are probably too limited and controversial to justify incorporating them directly into the database at present, so we should focus primarily on making the reports accessible

	Fisheries data
	Again, prepare space to list available reports and provide links to online versions
	Not sure at present what data might be available, or in what format.  Create blank ‘block’ for fisheries data, but do not prepare data structure yet.  We need to see what data are available before we can assess how to link these to other data (eg plankton and pollutants) which might be of relevance

	Marine physical data
	Some of these will be linked to specific biological data and samples, and some will be independent
	Need to ensure that we can clearly identify the physical and biological data which are directly linked.  Where data are not directly linked, we need to ensure that dates and locations are clearly specified, so that appropriate comparisons can be made

	Contaminant data
	As for physical data
	As for physical data.

For chemical data, we need to include a pointer to any documentation which is available on methods – for instance, in many oil company reports there are appendices which describe all of the methods.  If possible, we need to obtain the methods description text for each data set, and to enable the user to link to this text


1.3 Data formats

Marine benthic data

Data from individual surveys should be available in a basic sample-by-species table format (sample-by-parameter for chemical and physical data).  In some instances, only summary information may be available (eg, with species ‘lumped’ into categories such as crustacean and molluscs).  Some data sets may also include summary parameters such as biomass, diversity indices, species richness, etc.  So, in addition to the species list, we will need to include a set of ‘pseudospecies’ records to accommodate these parameters. If we allow space for 20 additional summary parameters, this should be sufficient.

Much of the oil industry survey data will include replicate samples for each sampling station.  It would be valuable to retain this replicate information in the database, but it might present users with difficulty in handling the data.  I therefore propose that, where replicate data are available, we place the average values for each sampling station in the main database, and create a pointer to a set of supplementary tables which contain the replicate values.  In that way, users do not have to see the replicate data if they don’t want to, but it is available if they need it.

Most of the biological data generated by the oil industry also have chemical and physical environmental data associated.  It is important to include these data, since they are synoptic – ie, there is a specific set of chemical and physical values for each set of biological values.  This can be very useful for investigating the effects of physical and chemical variables on biology, although it may also be useful for more general evaluation of temporal and spatial trends in environmental structure and contamination.

There may be some variation in the units in which data are expressed, and these will need to be standardised – eg, use units of m2 for species abundance, mg/kg for chemical concentrations etc.

Different scientists may also have taken a different approach in identifying organisms – some will exclude all juveniles (since these are difficult to identify with confidence) while others may identify a range of developmental stages within each species.  A standard approach (only adult specimens) will be necessary to ensure data comparability – however, it would be best to store ALL of the data, and simply label those records which are defined as ‘standard’.  Effectively, this would mean that non-standard data would be present, but would not be visible unless specifically selected by a user.
Water column and planktonic data
Water column chemical and planktonic data will again mostly be in the format of sample-by-parameter tables.  Sampling methods are likely to vary considerably between data sets, and it is also likely that results will be expressed in a variety of units (eg m3 or m2).  It may therefore be difficult to store all the data in a directly comparable format, and we should try to incorporate a facility to warn the user if they attempt to extract data which are not directly compatible.  However, we should also identify the ‘lowest common denominator’ – the level at which the data can be compared with reasonable confidence.  In most cases, this will be in the form of a simple species list, so that users can make a simple comparison of which species are present at different times and locations.

Coastal terrestrial data

Terrestrial data are likely to be more variable and qualitative than the marine data, and may often only comprise a list of plants and animals present at a particular location or set of locations.  We need to see some examples of terrestrial data before defining data structures. For the future, data gathering methods will be at least semi-quantitative, and data will comprise:

· general site identifier

· sample locations and date

· quantitative quadrat data – percentage cover for main plant species

· comprehensive list of all plant species, including those which are present but for which it is not possible to express quantitative abundance

· soil type at each sample location

· map of site, showing topographical features

· photographs of site and individual sample locations from GPS-located positions, indicating direction in which photograph was taken

Bird data
The general requirements for site information will be the same as for coastal data – site identifier, observation locations and dates, annotated maps and photographs of observed locations.  The data will include species list and species abundance.  It is probable that most surveys will be (or have been) conducted during periods of breeding and migration.  Bird survey data will need to be treated with caution, since it is often the case that birds will move between two or more adjacent feeding areas over short periods of time – this can lead to both over- and under-estimate of population sizes.  The analysis of bird data should, however, be left primarily to specialists, so the main aim will be to provide a data store but to ensure that each data set is linked directly to the source report – in most instances, it would not be possible to make real sense of the data without also reading the report and assessing the methodology used to obtain the data.

Seal data

All we can do at present is to create a ‘space’ for the data, until there is a reasonable consensus on the best (and acceptably reliable) method of generating population data.  The best strategy may be to collate as much information as possible in the form of reports, but not to place any data in the database until issues of sampling and interpretation have been resolved.

Fish data

We don’t yet know what will be available, or in what format – we can only make provision for a ‘space’ for fisheries data at present. This will have to be developed later, once there is consensus amongst the Caspian states as to what fisheries information they actually need.  Fisheries stock assessment is a complex issue, and a detailed structure is beyond the scope of the present project.
1.4 GIS element

For most of the data, a true GIS is not really practicable – sample locations are too widely spaced, and the data are too complex, to permit conventional GIS mapping layer development.  This is particularly true for marine data, where very small sampling locations (ie a few metres in dimension) may be separated by hundreds or thousands of metres, and where each location may be represented by a list of 60 species and 40 chemical parameters.  This type of information cannot be interpolated between locations, and cannot easily be represented graphically without extensive statistical manipulation.

The best use of GIS is to provide a graphical view of the geographical locations of survey sites.  Ideally, we need a ‘zoomable’ map on which monitoring locations are represented as labelled points which can be ‘clicked’ on to zoom in and also ‘pop up’ a list of available information.  This will assist users to rapidly find out what is available, and to see the spatial and temporal relationships between different data sets.

The map hotspots should provide access to information on the type of data available for each specific location using a pop-up menu, with the option to either print this information or select items from it using a sequential drop-down menu.  This will only permit a limited form of data extraction, of course, but it will be useful for users who need rapid access to relatively small data subsets.

It may not be possible to show all locations for which data exist on the widest scale map (ie, of the whole Caspian), and it will therefore be useful to be able to select an area and zoom in on the selected area (same function as many online maps provide).  This will allow users to find a scale on which they can easily view the separate points for which data are available.

It would be desirable for the coastal map elements to be linked to rectified satellite images of the relevant coastal zones. This will allow the user to move from a standard map representation to something which contains useful (and recent) topographical information.  As noted above, the coastal site data may consist of more text-based descriptive material – we will need to compile a list of the standard community types which are used to characterise vegetation communities, as well as prepare a standard list of species.  

For coastal fauna, it is probable that in most cases there will be no quantitative data, and that the qualitative data will consist of indirect observations (burrows, droppings, pathways, sounds).

A GIS layer can also, eventually, be generated for fisheries and seal data, but we will not be able to populate the database for these categories immediately.  However, perhaps we can initially use these layers simply as a graphical tool to access the metadatabase – ie, to help the user visualise where seal and fish studies have been carried out.

2.0 Data structure and relationships

The diagram below summarises the main data blocks and their relationships.  Each block will need to be indexed so that the relevant associated information can be easily accessed. For online use, it would be good to develop a graphical interface which allowed the user to select from a series of options – for instance, to click on a ‘methods’ button to check the methods used for a selected data set, and then to click on a ‘QA/QC’ button to check the status of the laboratory for that particular dataset or to check on the QA/QC process currently in operation for the selected methods.

Links to an online archive of reports and references will also be necessary. In some instances, the links will be direct – ie, they will point directly to the report which is the source of the data. In other instances, the links may need to point also to generic reports which cover the same subject or area – for instance, a review of benthic data for a specific area or region.  Developing some of these links will require judgement as to what is relevant – we will need to develop and agree some criteria for these.

3.0 Data Sources
Caspian Sea is a body of water, which in the past has been well studied by scientists, particular from Russia and the Soviet Union. Systematic investigation has been conducted since the beginning of the 18th century and valuable information is available from the middle of the 19th century. The Soviet period is considered to be the best period from the viewpoint of investigation of Caspian biodiversity. Since the collapse of the Soviet Union there has been a dramatic reduction in information gathering by the littoral states. However, the oil production boom on Caspian Sea in the last ten years has spurred the scientists interest and several oil companies have begun to conduct there own hydro biological and other investigations in connection with development of new oil and gas fields, particularly in the Azerbaijan and Kazakhstan sectors of the Caspian Sea. In addition the oil companies are also investigating the problems of invasive species particularly in relation to ballast waters management and compliance with the IMO guidelines on this topic. As a result of this activity, a consider volume of primary and other kind of information has been gathered on Caspian Sea over ten years, however, most of it is not readily available. 
Regarding historical information there are a number of sources:

Ministries of Environment

The Ministries of Environment have been asked for details of their databases on biodiversity, but up to this date we have had no response from any of the countries to our questionnaires. It is unlikely that there is any additional data (mainly summary) to those collected and collated during CEP I from these sources (see separate report on CEP database).    

Former Academy of Sciences of USSR.
General data are available in St. Petersburg and in Moscow at the Institute of Ecological and Evolutional Problems. Taxonomic collections in the Zoological and Botanical Institutes in St. Petersburg
Within the Russian Federation – in Kalmiki and Dagestan data exists in the branches of the Academy of Sciences and the relevant scientific institutions of these branches are involved in collecting data on Caspian biodiversity. 
Recently the Southern Center of Russian Academy of Sciences was founded in Rostov-on-Don and it has been collecting and collating Caspian Sea from Kalmiki, Dagestan, Nizhni Volga Region and Astrakhan.
In the Soviet period every republic had its own Academy of Sciences, including Azerbaijan, Kazakhstan and Turkmenistan and each Academy gathered the information about Caspian Biodiversity. The biological institutes of these Academy of Sciences still exist in Baku, Almati and Ashkhabad, and some have regional branches outside the capitals.
Important data on Caspian biodiversity are kept also at the universities, for example, at different departments of St. Petersburg University, particularly at the departments of Ichthyology and hydro-biology, and botany (lower plants and higher plants). Few data are available at Moscow University; however, in some cases these data can be even more useful than that held in St. Petersburg, for example, collection of both modern and fossil mollusks (curator A.A. Svitoch). Interesting data on Caspian biodiversity are also available in the Universities of Astrakhan, Elista and Makhachkala. Some institutes of former soviet republics, such as Azerbaijan, Kazakhstan, Turkmenistan continue to gather limited information on Caspian biodiversity.
We have no knowledge of any data held by the national or regional universities in Iran and this potential source should be explored. The Iranian National Center for Oceanography (INCO) and the Ports and Shipping Organisation also are potential sources which should be investigated. 
Geological and Oil institutes

The various institutes of geological and oil production also possess some data, mainly concern Caspian Sea stratigraphy and paleontology. There are leading research institutes of of this type in Moscow and St. Petersburg and affiliated institutes Saratov, Astrakhan, Elista and Makhachkala. Even after collapse of the Soviet Union, most of these industrial institutes are still functioning in the former soviet republics and according to some unofficial reports, some of these research institutes are still collecting data related to Caspian biodiversity. There is at present no exploration activity in the Iranian sector of the Caspian Sea and it is doubtful whether the Ministry of Oil is engaged in any monitoring.
Fisheries Institutes

The Fisheries institutes and their branches hold allot of Caspian biodiversity data. The leading research institutes are located in Moscow (VNIRO), St.Petersburg (GosNIORX), Astrakhan (Casp.NIRX), Elista and Makhachkala (branches of Casp.NIRX). The Technical University in Astrakhan (part of the Department of Fisheries of RF) has a fisheries department which undertakes pure as well as applied research into fisheries and may well have useful biodiversity data – this should be investigated. After collapse of the Soviet Union, some of these research institutes in former soviet republics continued collecting information on biodiversity concerning fish resources in Caspian Sea. In Kazakhstan KAZNIRX still functions based in Almati with branches on Caspian coast particularly in Atyrau (former Guriev) and Aktau (former Shevchenko). The Azeri Fishery institute is based in Baku is also functioning and works throughout the Azeri coast. In Turkmenistan the fisheries institutes are in poor condition and some of them stopped functioning altogether.
The Iranian Fisheries Organisation holds allot of commercial fishery data and some biodiversity data, in particular surveys of the invasive ctenophore Mnemiopsis. Within the organization whatever data exists for the Caspian should be reside at the Rhast fisheries research institute.  

Hydrometeorological Organisations

The offices of Hydrometeorological 
rganizations also keep certain information relevant to Caspian Sea biodiversity. The leading institution RosHydromet is located in Moscow region (Obninsk), and has branches in Astrakhan, Elista and Makhachkala. After disintegration of the Soviet Union only some of the branches are now functioning in the former soviet republics. In Kazakhstan, Alma-Ata hydromet services are collecting data having indirect bearing on   Caspian Sea biodiversity. Aktau Hydrometeorological station and nuclear energy station personnel are involved in environment monitoring (including several biological parameters) of areas adjacent to the Caspian Sea.  Hydro meteorological institutions in Azerbaijan are still functioning; however, it is not known whether they register any parameters relevant to Caspian Sea biodiversity. As for the Turkmenistan’s meteorological station, no information has been received about its activities. The Meteorological Organisation of Iran has a mandate to undertake environment ambient monitoring in the Caspian in parallel to the Department of Environment. It is understood that they have a number of permanent stations and monitoring buoys deployed but it is uncertain whether they undertake any biological monitoring.
Nature Reserves and Special Protected Areas
The nature reserves along the Caspian coast established during the soviet period still keep and collect information on biodiversity of the deltas (Vloga, Ural and Kura) and coastal ecosystem. The oldest reserve in Astrakhan keeps the most data and there is also a lot of interesting information in Kizil-Agachi and many other reserves. 
Two new GEF projects have commenced in Kazakhstan and Russia the objective of  protecting the Ural delta and Lower Volga biodiversity. Both projects include the establishment of biodiversity monitoring systems. During the preparatory phases these projects collected and collated historical summary biodiversity data, which may prove useful. Another two GEF biodiversity projects on the Caspian Sea are in the planning stage: The conservation of Iranian wetlands which may include a pilot for the South Caspian Coast and the strengthening of the Khazar Nature Reserve in Turkmenistan. In the future both these projects should provide valuable biodiversity data.     
In the Islamic Republic of Iran, the two nature reserves associated with the coastal lagoons – Anzali Wetland and Gorgan Bay, hold some biodiversity data. In Anzaliu lagoon there is an on-going study supported by JICA, the Japanese aid agency, which should be generating some data.
Oil and Gas Industry
The oil and gas industry as part of their exploration and development activities have undertaken a considerable amount biological and biodiversity monitoring in the last ten years. Most of these data are from surveys of areas immediately adjacent to existing or proposed facilities and are of limited extent. They are also of a sensitive commercial nature. The summary data is available in the various published EIAs for the infrastructure developments, but the field data has not been released. Attempts by CEP in the past to obtain these data from the various consortia and oil companies, including BP, OKIOC, Agipp KCO and LukeOil has in all but a few cases failed, even with the help of the host governments. In addition to these site specific data there are some data from regional surveys being undertaken by the two main consortia in Azeribaijan, led by BP, and Kazakhstan, led by Agipp-KCO. The project has now opened new negotiations to obtain access to these data, which are less commercially sensitive and of more value to CEP.  
In general, the existing data in the form of taxonomical, geological and paleontological collections and most is on paper.  Only very little information is available in electronic form. It is worthy to note, that after collapse of the Soviet Union part of the primary information was lost and much of the rest became the property of the individuals who collected them, now pensioners. In order to retrieve this information, personnel contact is required and in some cases visits to hold negotiations on access to the data. Almost every attempt to reach any agreement through the correspondence and telephone has failed. 
4.0 Ecological classification of data sources
The following is a summary of data held by institutes and organisations in the CIS states. As yet no similar summaries exist for Iranian or oil industry data.   
4.1 Plankton

	Zoological institute RAN,  St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	VNIRO, Moscow,
	Row, summary
	Paper, electronic
	Personal visit

	Institute of Oceanology, RAN, Moscow,
	Row, summary
	Paper, electronic
	Personal visit

	KaspNIRX, Astrakhan; 
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, MAkhachkala
	Row, summary
	Paper, electronic
	Personal visit

	KazNIRX, Alma-Ata and branches
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, Baku 
	Row, summary
	Paper, electronic
	Personal visit


4.2 Benthos

	Zoological institute RAN,  St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	St.Petersburg State University
	Row, summary
	Paper, electronic
	Personal visit

	Moscow State University
	Row, summary
	Paper, electronic
	Personal visit

	VNIRO, Moscow
	Row, summary
	Paper, electronic
	Personal visit

	Institute of Oceanology, RAN, Moscow,
	Row, summary
	Paper, electronic
	Personal visit

	KaspNIRX, Astrakhan, 
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, MAkhachkala
	Row, summary
	Paper, electronic
	Personal visit

	KazNIRX, Alma-Ata and branches
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, Baku
	Row, summary
	Paper, electronic
	Personal visit


4.3 Fish

	Zoological institute RAN,  St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	Moscow State University
	Row, summary
	Paper, electronic
	Personal visit

	VNIRO, Moscow
	Row, summary
	Paper, electronic
	Personal visit

	Central laboratory for reproduction of fish resources, St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	KaspNIRX, Astrakhan;
	Row, summary
	Paper, electronic
	Personal visit

	Astrakhan Technical University
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, MAkhachkala
	Row, summary
	Paper, electronic
	Personal visit

	KazNIRX, Alma-Ata and branches
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, Baku
	Row, summary
	Paper, electronic
	Personal visit


4.4 Aquatic flora

	Moscow State University
	Row, summary
	Paper, electronic
	Personal visit

	Botanical Institute, RAN, St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	KaspNIRX, Astrakhan;
	Row, summary
	Paper, electronic
	Personal visit

	KazNIRX, Alma-Ata and branches
	Row, summary
	Paper, electronic
	Personal visit


4.5 Terrestrial flora

	Botanical Institute, RAN, St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	Moscow State University 
	Row, summary
	Paper, electronic
	Personal visit

	St.Petersburg State University
	Row, summary
	Paper, electronic
	Personal visit

	Astrakhan reserves
	Row, summary
	Paper, electronic
	Personal visit

	Kizil-Agachi reserve, Azerbaijan
	Row, summary
	Paper, electronic
	Personal visit

	Institute of Desert, Turkmenistan 
	Row, summary
	Paper, electronic
	Personal visit


4.6 Terrestrial fauna

	Zoological institute RAN,  St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	St.Petersburg State University
	Row, summary
	Paper, electronic
	Personal visit

	Moscow State University
	Row, summary
	Paper, electronic
	Personal visit

	Institute of Ecological and Evolutional Problems, RAN, Moscow
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, MAkhachkala
	Row, summary
	Paper, electronic
	Personal visit

	Zoological institute, Baku
	Row, summary
	Paper, electronic
	Personal visit

	Astrakhan reserves, Astrakhan region
	Row, summary
	Paper, electronic
	Personal visit

	Kizil-Agachi reserve, Azerbaijan
	Row, summary
	Paper, electronic
	Personal visit

	Institute of Desert, Turkmenistan
	Row, summary
	Paper, electronic
	Personal visit


4.7 Terrestrial soils

	Museum of Soil Sciences RAN, St. Petersburg
	Row, summary
	Paper
	Personal visit

	St.Petersburg State University
	Row, summary
	Paper, electronic
	Personal visit

	Moscow State University
	Row, summary
	Paper, electronic
	Personal visit

	Botanical Institute, RAN, St.Petersburg
	Row, summary
	Paper, electronic
	Personal visit

	Institute of Desert, Turkmenistan
	Row, summary
	Paper, electronic
	Personal visit


