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1.
INTRODUCTION

The Ecotoxicology Study: Investigation into Toxic Contaminant Accumulation and Related Pathology in the Caspian Sturgeon, Seal and Bony Fish (hereafter referred to as the ECOTOX Study) is an initiative sponsored by the World Bank and financed by Japan’s Large Scale Study Trust Fund. The project was designed to last for 33 months. Under the Terms of Reference (TOR), a Final Workshop was to be held in the Caspian region towards the end of the project.  It was expected that at this workshop, PADECO (the lead firm under contract), with its external and Caspian experts would come together to share the results and findings of the various working groups participating in the study with each other and to a wider audience, including representatives from the Ministry of Ecology and Natural Resources of Azerbaijan, the Embassy of Japan in Azerbaijan, The World Bank, local NGOs, private sector, and the press.  
Individual team meetings for the Seal, Sturgeon, and Bony Fish Working Groups were convened just prior to the Final Workshop (Appendices 3, 4 and 5).  During these Team meetings, regional and external scientists discussed the results to date of the ECOTOX project, and discussed the mechanisms for completing the final reporting.  

The Final Workshop took place in Baku, Azerbaijan, on 28-29 March 2002 at the Hyatt Hotel in central Baku.  It was immediately preceded in the Programme Coordination Unit (PCU) offices by the aforementioned individual team working meetings. The individual meetings and plenary workshop were organized primarily by the ECOTOX Regional Coordinator (Samir Aliyev) and the Administrative Officer (Oksana Yermichova), both based in Baku.  Selection of participants (Appendix 2) was the result of consultations with the Team leaders and the PCU.  Two interpreters were retained to provide simultaneous translations into Russian and English (see Acknowledgments); it had been decided (after consultation with the PCU) that Farsi translation would be unnecessary in view of the fact that all Iranian participants were known to have a good command of English.

The workshop was chaired by Dr. David G. Aubrey, International Project Manager (IPM).  Brenda K. Spevak of PADECO served as rapporteur.  Ms. Spevak and Dr. Aubrey prepared the workshop report with assistance from various members of the project team.  The workshop agenda is provided as Appendix 1.

2.
BACKGROUND TO THE STUDY

Initial impetus for the ECOTOX Study came in part from reports of unusually high mortality of Caspian seals in the summer of 1997. The evidence for this mortality event consisted of: (1) observations of dead and dying seals in the midst of apparently healthy seals at haul-out sites on or near Apsheron Peninsula, Azerbaijan, in June 1997; (2) observations by personnel of the Azerbaijan International Oil Consortium of dead seals in the water around the Apsheron oil rigs; and (3) a much higher than normal number of carcasses washed ashore near Sumgait and along northern Apsheron Peninsula during the spring, summer, and autumn of 1997. A rapid assessment of the causes of the mass mortality in 1997, and papers published subsequently, have established that: (1) an adult female seal found dead on Apsheron Peninsula in June 1997 was infected with a canine distemper virus, possibly originating from terrestrial carnivores; and (2) Caspian seals have relatively high concentrations of total DDT and its metabolites in their blubber, but relatively low concentrations of PCBs.

Russian studies of the Caspian seal indicate a precipitous recent decline in the number of mature females in the population and also a decrease in female fecundity.  Although data on the absolute abundance of Caspian seals are non-rigorous and out of date, all lines of evidence point to a serious problem involving either high morbidity and mortality or reproductive failure, or both. The Russians attributed disease and pregnancy failure to a pathogenic trematode or to organochlorine pollution, or possibly both.  Recent data presented at the ECOTOX inception workshop in October 1999 by N. Miyazaki confirmed that the seal pregnancy rate is far lower than would be expected in a healthy phocid seal population. Although toxic contaminants are widely believed to be at least partly responsible for the reproductive and disease problems faced by this seal population, no clear cause-and-effect link has been established thus far.

At a meeting of experts in Bordeaux, France, in November 1997, delegates agreed on the acute need for ‘a rapid ecotoxicological assessment of the top predator species of the Caspian (e.g., sturgeon, seal, bony fish), in order to define the magnitude, extent and geographical areas of significant contamination, and to assess the safety of food products harvested from some areas of the Caspian’ (quoted from the ECOTOX project TOR). Thus, although observations of unusually large numbers of dead and sick seals in Azerbaijan in 1997 prompted this effort, the scope of the study as eventually defined by the World Bank was much broader.  In fact, according to the TOR, the main purposes of the study are ‘to provide data for decisions on actions to help restore the Caspian sturgeon fishery, to identify contaminants that may threaten human health, and to guide measures by the Caspian states to better safeguard their unique shared ecosystem and endangered species.’

There is more certainty about the status and trends of sturgeon populations in the Caspian Sea than there is about those of the Caspian seal. It is well known that much of the sturgeon biomass in the Caspian system has been lost due to over-fishing, which began in ancient times, accelerated in recent decades, and still continues.  The construction of dams blocking upstream spawning migrations has obviously further inhibited sturgeon productivity, with the result that some populations are maintained mainly or only by artificial propagation. Scientists have pointed out that some genetically and ecologically distinct forms of Caspian sturgeon species have been extirpated, and much of the remaining diversity is now seriously threatened.  Russian scientists have published extensively on contaminant levels in the organs and muscle tissues of Caspian sturgeons, and they have reported correlations between high levels of some contaminants (e.g., organochlorine and organophosphorous pesticides, heavy metals, crude oil and its derivatives) and various pathological conditions (e.g., muscular dystrophy, decreased ovarian activity, abnormalities in egg membrane structure, liver abnormalities).  Moreover, ‘very high’ mortality of sturgeons was reported in the Volga Delta in 1988-89, with the implication that it was related in some unspecified way to pollution.  Much of these original data are not available to the ECOTOX project, due to the policies of the Russian Federation and its scientists.  Available reports provide summary data, but too little information on how the data were obtained and analyzed.  

Since the start-up of the ECOTOX project, active investigations have taken place in the areas of seal mortality, bony fish ecotoxicology, and sturgeon ecotoxicology.
The ECOTOX Study supports the Caspian Environment Programme.  This $20 million Programme supports Thematic Centres distributed about the Region, whose interests and objectives overlap in some instances with the present Study.  Close cooperation, communication, and coordination was maintained between ECOTOX and the CEP, in order that financial resources be utilized effectively and efficiently, with minimal overlap and duplication.  As an example, the CEP performed field sampling and analyses of sediments throughout the Caspian Sea, (assisted in financing and planning by ECOTOX) in order to fill gaps in knowledge of the present state of pollution, and they carried out an assessment of the capabilities of laboratories throughout the region, to which ECOTOX has referred in selecting local laboratories to conduct selected analyses of samples.  

Finally, the CEP has developed and maintained close ties with the oil and gas sector.  These ties have included data sharing activities.  The publicly available data from the oil and gas sector have been made available to the ECOTOX Study, reducing the need for sediment sampling in some parts of the Caspian Sea where international level measurements and analyses have already been performed.  

3.
STUDY OBJECTIVES

According to the TOR, the overall objective of the ECOTOX Study was to identify trends, problem areas, sources of contaminants, and pathways of contamination found in the target species. Specifically, the study intended to:


Investigate the causes of mass mortality, reproductive failure, or other symptoms of ill health in Caspian sturgeons, seals, and bony fish;


Identify the chemical pollutants believed to occur in harmful concentrations in Caspian sturgeons, seals, and bony fish;


Determine current concentrations of these pollutants in bony fish, sturgeon, and seal tissues in different regions of the Caspian, and also, where appropriate, in invertebrates, plankton, sediments, and water; and


Identify the geographical sources of pollutants or pathogens currently entering the Caspian Sea.

The fourth item was conducted largely as part of the core CEP activities.  The Transboundary Diagnostic Analysis of the UNDP/GEF project details the work performed by the Tacis team in delineating sources of contamination, and the UNDP team in delineating the sediment contamination throughout the region.  The ECOTOX project supported the sediment investigation both financially and intellectually.

4.
WORKSHOP PROCEEDINGS
4.1 Welcoming Remarks and Introduction

The Workshop was opened by Dr. Latifa Guseynova, on behalf of the Minister of Ecology and Natural Resources, Mr. Gusein Bagirov.  She expressed her great personal, as well as professional, interest in the issue of Ecotoxicology.  

Next, Amy Evans, representing the World Bank, welcomed the meeting.  She provided a succinct overview of the events leading up to the ECOTOX project, a brief summary of the ECOTOX project itself, and finally, a brief expectation of the utility of the ECOTOX Project.  She placed the project in the context of the overall Caspian Environment Programme (CEP), including the Tacis projects, UNDP activities, World Bank activities, UNEP projects, and the GEF project itself.  

Finally, Mr. Tim Turner, the Programme Coordinator for the CEP, provided his welcoming remarks plus his overview of the progress in the Caspian Environment Programme.  Mr. Turner reviewed the history of the CEP briefly, discussed its major activities, and emphasized the linkage between CEP and the ECOTOX Project.  

4.2 Introduction to the Meeting

Next, the ECOTOX Project Manager, Dr. David Aubrey, presented an overview of the Final Meeting for the ECOTOX Project.  He reviewed the ECOTOX project from the time of the Inception Meeting in Baku, AZ, held in October 1999, to the present period.  The ECOTOX project was revised significantly following the Inception Meeting, in response to the comments of the regional scientists to the PADECO team at the Meeting.  This revision included enhanced budget targeted for regional scientists and institutions, greater involvement of regional scientists, and appointment of two regional scientists as head of two of the three major Science Teams in the ECOTOX project.  

The three objectives of the Meeting were:

· To provide a forum for full scientific discussion of ECOTOX results
· To summarize various elements of the ECOTOX Study and begin to synthesize the elements

· To identify gaps in analysis that should be filled before preparing the final ECOTOX Report
Dr. Aubrey’s presentation is contained in Appendix 6.  

4.3 Background Presentations

Next, three presentations were made by specialists of the Caspian Environment Programme, providing information pertinent to the ECOTOX Project.  

Dr. Vladimir Vladymyrov, the Data and Information Manager at the CEP, provided an overview of the CEP data and information management activities.  He reported on the Caspian Sea Information System (CaspSIS), which includes records of scientists, organizations, existing projects within the Caspian region, data sets available, and bibliographies of the Caspian region.  The CaspSIS includes the bibliography produced as part of the ECOTOX project.  He reviewed the Caspian Data Inventory, which includes information collected from the CEP and private sector during the first four years of CEP, as well as the web page.  His presentation can be found in Appendix 7.

Next, Dr. Reza Sheikholeslami gave his presentation on the At-Sea-Training-Programme (ASTP), the CEP’s contaminant screening programme.  The ASTP obtained  marine sediment samples from all countries except Turkmenistan, for detailed chemical analysis.  All chemical analysis was performed at either the Monaco Laboratory of the International Atomic Energy Agency (IAEA) at Typhoon Laboratories in Obninsk (the Russian Federation samples).  Dr. Sheikholeslami presented a summary of the extensive project results.  In general, organochlorines, most specifically DDT and its breakdown products, are widespread throughout the Caspian Sea.  Data indicate that some of the DDT is fresh, and represents ongoing usage.  Heavy metals tend to be high in the southern Caspian Sea; much of this is naturally occurring from erosion of the surrounding geology.  However, some pockets of heavy metals are likely anthropogenic in source, such as mercury in the Baku Bay area.  Hydrocarbons in sediments in general tend to be relatively low, except in a couple of hot spots.  As expected, the Azerbaijanian sediments are the most highly impacted by pollutants, reflecting its intense industrialization.  In general, the Kazakh sector has a relatively low background of contaminants, by contrast.  Dr. Sheikholeslami emphasized the need to consider sediment type when evaluating the contaminant levels, as many of the contaminants are associated with fine sediments and/or high levels of organic carbon.  For instance, the North Caspian tends to be fairly coarse sediment, thus contributing to lower contamination levels.  Dr. Sheikholeslami’s presentation is provided as Annex 8.  He also provided each of the Workshop attendees with a digital copy of the Final ASTP Report.

The final background presentation was by Dr. Aubrey, summarizing the draft Transboundary Diagnostic Analysis (TDA) prepared by the CEP under the UNDP/GEF Project.  Dr. Aubrey’s remarks were postponed in the actual conduct of the meeting, due to our tight schedule.  However, the remarks are presented here for logic flow.  Although in near final form, the TDA could not be distributed at the meeting because of the CEP review policy whereby countries receive the opportunity to raise review issues prior to general distribution.  Dr. Aubrey reviewed what a TDA is, the process for developing the TDA, and the final major results of the TDA.  The final results were presented in the form of the Major Perceived Problems and Issues (MPPI), which for the Caspian TDA were:
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The TDA reviews each of these issues, determines the root causes for each of these issues using causal chain analysis, and finally recommends interventions for addressing each of these MPPIs.  Dr. Aubrey’s presentation can be found in Appendix 9.  

4.4 Laboratory analysis of tissues and organs:  toxicology

Following the background presentations, the toxicology team from Ehime University in Japan presented two talks on the status of contaminants in seals and bony fish in the Caspian Sea.  The sturgeons, having just been received in Japan recently, have not yet been fully analyzed.  

First, Natsuko Kajiwara gave a detailed presentation on the status of organochlorines in seals and bony fish.  Her presentation can be found in Appendix 10.  Dr. Kajiwara’s excellent presentation summarized not only the work from the ECOTOX project, but also placed these findings in the context of global levels of organochlorines in other marine animals.  Her primary conclusions were:

· PCBs and organochlorine pesticides were detected in all samples of Caspian seals collected in 2000 and 2001.  In general, levels of DDTs were higher than those of PCBs;  other compounds (HCH, CHL, etc.) were significantly lower in concentration.

· Dioxin-related compounds (PCDD, PCDF, co-planar PCBs) were detected in all seals in the Caspian; however, their toxicity levels were lower than those in marine mammals from other parts of the world.

· Butyltin compounds (BTs) were lower in the Caspian than found for marine mammals in other parts of the world.

· There was only weak gender dependence for organochlorines in the seals.

· All seals throughout the Caspian Sea (samples from Azerbaijan, I.R. Iran, Kazakhstan, and Turkmenistan) showed roughly equivalent levels of organochlorines, showing broad migration of individuals, or high concentrations throughout the region.  By contrast, bony fish show strong geographical dependence of organochlorine concentration, suggesting local exposure.

· There was a negative correlation between blubber thickness and level of organochlorines in seals; therefore, the risk period for Caspian seals may be in the spring-to-summer period when the blubber thickness is smallest.

· Although organochlorines may not be the sole cause of die-off of the Caspian seal, they are a contributory factor.  

Takashi Kuniko made the next presentation, on heavy metals in seals and bony fish.  Since he had little data on bony fish, most of his talk focused on heavy metals.  Dr. Kuniko’s presentation is found as Appendix 11.  Kuniko discussed the issue of high levels of zinc (Zn) in seals, and whether or not they were a cause of the mortality.  He reviewed three different models of zinc effects in marine mammals, and concluded that high Zn was a result of the infection, and not directly a cause of seal mortality.  Similarly, Cd, Hg, Pb, and As are not directly related to seal mortality.  Highest concentrations of heavy metals in seals occurred in their livers, followed by their kidneys, and finally their muscles.  There appears to be some difference in heavy metal concentrations in seals in recent years compared to several years ago.  However, this decrease is only apparent, and not statistically valid.  Finally, Kuniko found some high concentrations of heavy metals in fish, which appear geographically related and may represent local sources.  

Dr. Kunito’s conclusions were:

· For seals:

· Trace elements primarily accumulated in liver, followed by kidney and muscle.

· Toxic elements (Cd, Hg, Pb, As) were not the causative agents in the death of Caspian seals

· Concentrations of Zn were much higher in the tissues of Caspian seals stranded during the mass mortality in May-June 2000 than those of the healthy animals collected in 1993 and 1998.  

· For bony fish:

· Accumulation levels of trace elements were significantly different among species

· Local sources of metal pollution may be present

4.5
Sturgeon Ecotoxicology

Dr. Mohammed Pourkazemi, Team Leader for the Sturgeon Team, next gave his presentation.  The Sturgeon Team got a late start in the ECOTOX project, so only a few results were available at this workshop.  Sturgeon samples from Azerbaijan, I.R. Iran, Kazakhstan, and Turkmenistan have been sent to Japan for analysis.  All CITES permits were acquired, permitting shipment of the sturgeon samples to Japan.  This effort took some time, and we should be aware of this time requirement in future projects.  We are still discussing the Russian Federation samples.  Unfortunately, due to the fact that the sturgeons were frozen samples due to the timing of the request for sturgeon, only gills and tissues are available, and there are no samples of liver, kidney, and gonads.  Samples of caviar will be collected and sent to Japan in the late spring.  The toxicology lab in Japan will be processing the sturgeon samples in April and May to get the information to Dr. Pourkazemi.

Dr. Pourkazemi emphasized the need for geographical distribution of sturgeon samples, since there appear to be sub-populations of sturgeon throughout the Capsian Sea.  For instance, there appear to be two sub-populations of Huso huso in Iran alone.  

Dr. Pourkazemi’s presentation is given in Appendix 12.

4.6
Seal Ecotoxicology

Following the presentation by Dr. Pourkazemi, the Seal Team took the floor.  The presentation consisted of five parts:  first a film made by Brian Black; second a presentation by Dr. Thijs Kuiken; next, comments from H. Asadi and T. Eybatov; and finally, a wrap-up by Susan Wilson.  

Dr. Brian Black, Visiting Professor from the University of Ulster, showed his new film on the Caspian seals.  His work began on Caspian seals alone, including a visit to Astrakhan, RF, to film seals on ice.  However, he is now broadening the film to include other aspects of the Caspian environment.  Based on new footage he obtained during his trip to Baku, Dr. Black is going to update the film and expand it.

Dr. Thijs Kuiken, a veterinary pathologist, provided his presentation on seals.  His presentation is included as Appendix 13:  Diagnostic Investigation of Increased Mortality of Caspian seals in 2000.  Kuiken presented the team’s diagnostic investigation of the distemper outbreak in Caspian seals in the spring of 2000. Four members of the team (Thijs Kuiken Sue Wilson, Paul Jepson, and Rob Deaville) traveled in Azerbaijan in June 2000 to investigate the mortality, and Tariel Eybatov provided some additional samples. In addition, Aidyn Kydyrmanov, Igor Mitrofanov, and Callan Duck collected samples from seals in Kazakhstan in May-August 2000. The team had previously published a brief account of the work identifying canine distemper virus (CDV) as the cause of the mass die-off in 2000. In this report Dr. Kuiken presented data on the number of dead seals found and the results of all the analyses on tissue samples collected, including histology, immunohistochemistry, molecular biology, serology, virology, bacteriology, parasitology and toxicology. The number of dead seals found in the spring of 2000 on the N. Apsheron peninsula monitoring zone exceeded the historic mean plus standard deviation for the corresponding months in the years 1997-1999, with the most extreme increase being in May 2000. The primary diagnoses on 18 animals were CDV (11 animals), salmonellosis (2), starvation (2) and not determined (3). The diagnosis of canine distemper was made in 8 of 9 seals less than one year of age, compared to 2 of 6 older seals, while all three seals greater than one year of age and without CDV had antibody to CDV – these results indicated that CDV is either endemic to the Caspian seal population, or is regularly introduced from adjacent populations of terrestrial carnivores. The mean organochlorine concentrations in the blubber of seals with CDV were 6 to 11 times lower than in seals without. This indicates that OC contamination did not affect mortality from CDV, although it may have affected mortality from other causes. Pulmonary infection with Bordetella bronchisepta occurred in 4 of 7 seals with CDV compared to 0 of 4 without. Three seals had generalized infection with Salmonella sp, concurrent with CDV in one case and bile duct lesions in the other two cases. Several seals were infected with nematode and platyhelminth parasites, but none of these were considered primary pathogens. No evidence of algal toxins was found.

Hormoz Asadi presented the findings of his Caspian seal mortality survey along the coast of Iran during four season from winter 2000 to autumn 2001. Over these four survey periods along eight randomly selected sites a total of 127 dead seals were counted, or 2.1 seals/km. From these data an estimate of a total of 952 dead seals were extrapolated along 300 km of suitable coastal terrain in Iran in one calendar year. Of the 127 seals, approximately half (62) were estimated, from the type of body wound, to have been killed in fishing nets. Fourteen were killed in the kilka fishery, 6 were drowned in gill nets set for sturgeon and 42 were killed in encircling nets set for kutum and mullet. Of the 127 seals, those believed not to have been killed in fishing nets were without fish in their stomachs. Of the remaining 62 seals caught in fishing nets, most had fish remains in their stomachs, largely of the fish type caught in the nets in which the seals had been killed. There was no significant difference in blubber thickness either between those seals caught in fishing nets and those dead from other causes, and there was very little seasonal difference in blubber thickness. Dr. Asadi concluded that fisheries bycatch and deliberate killing by fishermen constitutes a significant cause of Caspian seal mortality on the Iranian coast.

Tariel Eybatov presented the archive data on dead Caspian seal strandings on the N. Apsheron peninsula from 1971 to 1989. The numbers and sex of each animal found dead along a 10 km stretch of beach on the N. Apsheron peninsula were recorded on a monthly basis by Dr Eybatov and his colleagues over this period. The annual total varied from between 100-150 in 15 years of relatively low mortality and 200-250 in 5 years of relatively high mortality. The high mortality years were 1971, 78, 81, 84 and 86. The monthly distribution of seal counts indicated a peak between April and June (highest in May) and from September to December (highest in November). These months coincide with the spring migration south to Azerbaijan from the winter breeding grounds on the northern Caspian ice, and the return migration in late autumn. The sex ratio was approximately 50:50 and 45% were estimated to be less than 10 years of age. 

Sue Wilson presented a report on the ongoing investigation of the 2001 mortality, together with some comparative data on this mortality and mortality in Azerbaijan and Iran in 2000, and also consideration of the impact of these mortalities on the Caspian seal population as a whole. The number of dead seals stranded on the N. Apsheron monitoring zone in June 2001 was more than double the June count of the previous three years. Tariel Eybatov alerted the team to this increased mortality in June 2001, and as a result Hormoz Asadi and Sue Wilson traveled to Azerbaijan to investigate the mortality. On this occasion the dead seals were generally of a larger body size than in the June 2000 mortality. In June 2000, 14 of 42 (33%) dead seals were <106 cm and none were larger than 130 cm, whereas in June 2001 all of the seals were >106 cm and 7 of 24 (29%) were >130 cm. The sex ratio of adult seals (defined operationally as seals >105 cm) was 70-80% males in both 2000 and 2001. The blubber thickness of the 2001 seals was thin, (mean 2.1 cm), but even so, was significantly greater than the blubber thickness of the 200 seals (mean 1.1 cm).  The blubber concentration of DDT compounds ranged from 10 to 210 mg/kg lipid weight, while the PCB concentrations ranged from 4 to 50 mg/kg. The blubber concentrations of DDTs + PCBs + HCHs in adult males in Azerbaijan in 2000 and 2001 were compared statistically and found not to differ significantly. However these combined concentrations were significantly higher than in 15 dead adult male seals collected on the coast of Iran during the winter of 2000. However, the blubber thickness of those Iranian seals was also significantly higher than of the Azerbaijan seals. Hepatic Zn was significantly lower in the Azerbaijan 2001 mortality than in both the Azerbaijan and Iranian 2000 mortality. The pathology investigation on the 2001 mortality was still ongoing at the time of the workshop and so these results, and therefore the mortality diagnosis, were not able to be presented.

Sue Wilson also presented a flow chart of the contributory factors to Caspian seal mortality and discussed the impact in terms of the seal population. She reported on the seal team’s visit to KaspNIRKH in Astrakhan, who have been undertaking surveys for the past five years, but concluded that there are no reliable population data at present. One helicopter flight over the supposed breeding grounds on the ice during the peak pupping period in mid-February 2002 revealed about 250 adult seals (slides shown), but no pups. Sue Wilson also showed photographs of three pups taken by Pavel Erokhin on Ogurchinsky Island in Turkmenistan during January 2002.  Dr. Erokhin recorded three live whitecoat pups, four dead pups and about 14 molted pups or yearlings on the island, together with over a hundred older seals. 

4.7
Bony Fish Ecotoxicology

On Friday, 29 March, Igor Mitrofanov presented a summary of the Bony Fish Ecotoxicology to date.  Bony fish samples from all countries have been received, with the exception of the Russian Federation.  Attempts to get samples from there were not successful.  Some of the bony fish samples have been analyzed, but not all.  The Ehime Lab will chemically analyze the rest of the samples during the coming two months.  

Dr. Mitrofanov’s team focused on examination of three target organisms within the Caspian Bony Fish group:  

· Caspian sprat (Clupeonella caspia):  The most abundant of fishes in the Caspian Sea, the biomass of the three sprat species is estimated at some 1.6 million tonnes.  The sprats all appear to be endemic to the Caspian Sea.  They generally live in depths from 10 to 60 m.  A euryhaline species, these fish migrate in the Volga, Ural, Terek, and other rivers, and even inhabit Anzali Lagoon in Iran.  

· Various gobies (Gobiidae):  Gobies are abundant in the Caspian Sea, with 36 species in the region.  Most of the goby species are endemic to the Caspian Sea.  Gobies range from shallow deltas out to 600 m in depth, and are mostly bottom dwelling and therefore in contact with sediments.  Gobies are important food for Caspian sturgeon as well as shads, salmon, inconnu, asp, zander, and other fishes.  

· Caspian Roach (Rutilus rutilus caspicus):  Roach is one of the commercially valuable species in the Caspian Sea.  There are generally thought to be three populations in the Caspian Sea.  Spawning in the rivers, the fish mainly feed in the open Caspian.  

Each of these organisms was examined for:

· Toxicology (by Dr. Tanabe’s lab in Ehime University)

· Morphology

· Histology

· Immunochemistry

Dr. Mitrofanov’s major findings include:

a) Histopathology showed great geographic variation in fish health

b) Morphology was useful to demonstrate major patterns of environmental effects on fish, and also showed great geographic variation. 

c) Immunochemistry focused on Cytochrome P450 A1, a biomarker for PAHs.  Most fish had induced Cytochrome, indicating exposure to oil products sometime in the past.  Cytochrome induction is rapid (may occur within a few hours of exposure), and thus is a good marker for exposure to oil products.  However, the source of the oil is not clear: whether it is from oil and gas exploration and production, natural seeps, or shipping, for instance.  The abundance of Cytochrome induction, however, indicates that oil products are common in the Caspian Sea, though the sediment analyses did not generally indicate large accumulations over much of the Sea.

d) Geographically, the Azeri offshore showed higher levels of adverse effects to fish of all the countries observed.  

e) Of the three fish groups examined, the most sensitive organisms appear to be the sprats, so they may be a good sentinel organism.

4.8
ECOTOX Telecommunications Assessment

Next, Dr. Aubrey gave a brief presentation on the final Telecommunications Survey report produced by Dr. Bruce Amlicke.  This presentation is included here as Appendix 14.  The Telecommunications assessment is providing important input into the next phase of the GEF.  At the Final Workshop, hard copies of Dr. Amlicke’s final report were distributed in English and Russian.

4.9
ECOTOX Data Base Contributions

The CEP maintains an extensive database on the Caspian Sea environment.  During the workshop, Dr. V. Vladymyrov presented the status of the database as it now stands.  Much of these data are available for use in creating the final report for ECOTOX.  The Meeting discussed which types of data could be made available for CEP from ECOTOX, as has been discussed in the past.  The following types of data will be made available to the CEP once the final report is completed:

I. Toxicity/ chemical data

II. Summary tables of pathology, morphology, virology, bacteriology, parasitology, and algal toxicity for seals (on an individual basis)

III. Seal blubber thickness, age, and other seal data

IV. Time series of seal mortality in Azerbaijan

V. For Bony Fish:  Pathology, morphology, and toxicology on an individual and grouped basis

VI. Strandings and percent seals killed by fisheries by I.R. Iran

VII. Photographs (general):  about 20 to 30

These data will be made available at the end of 2002, except for those data that are protected for publication.

5.
CONCLUSIONS AND RECOMMENDATIONS

The Meeting concluded with a recapitulation of the major findings of the ECOTOX Study to date.  These are reflected here.

Sturgeons

· 120 samples of muscle and gill tissues of sturgeon have been submitted for chemical analysis:  I.R. Iran, Azerbaijan, and Turkmenistan

· 82 more samples from Kazakhstan and the Russian Federation will be submitted by mid-April for toxicological analysis

· Histopathology (621) and chemical analysis (27) samples are being performed by regional laboratories.  Some results are already available for AZ, IRI, KZ, and TK.  

Bony Fish

· Cytachrome P450 A1 was found in every fish specimen in the region, but at different levels (some at negligible levels).  The origin of the hydrocarbons inducing the response is not known.

· The morphological, histological, and immunological studies showed different sensitivities of fish species to environmental stress.  Of the three main fish groups examined, the Caspian sprat is the most sensitive and should be a reference species for future work.

· Hot spots of bony fish effects are as follows:

· Apsheron peninsula:  correlates well with high concentrations in sediments

· Central Iran:  correlates well with high concentrations in sediments

· North Caspian:  some fish in the North Caspian exhibited high indications of environmental stress;  these do not correlate with hot spots in sediments

Seals

· A major gap in our understanding of seal dynamics is the absence of quantitative estimates of seal population size

· Seal mortality that occurred in the region in 2000 showed some estimated 11,000 individuals died, with greater than normal numbers on the Azeri and Iranian coasts.  The primary cause of death was canine distemper virus, with contributions from salmonella and starvation.  Some contribution from the warm winter and DDT immunosupression may have been implicated in this mortality.

· Seal mortality in 2001 was documented by T. Eybatov in Azerbaijan, showing only adults died (no pups).  There was no CDV associated with 2001 deaths, nor any acute effects of organochlorines or heavy metals.  The cause of death is unknown at present

· For Azerbaijan, the total number of seals that died in 2000 was approximately equal to those dying in 2001.  However, more seals died in the Spring of 2001 than in the spring of 2000 on the Absheron Peninsula

· Seal mortality data for 2001 in I.R. Iran showed 127 seals along 40 km of coast, for an estimated 1000 seals total dead along the entire Iranian coast.  Of these, about 50% (62 out of 127) were killed by interactions with fisheries through netting, or direct clubbing or shooting

The Meeting also developed a “wish-list” of objectives or activities for ECOTOX II, or any ensuing work focusing on Ecotoxicology in the Caspian Sea.  These are given in the order they were mentioned during the meeting, and in general are not prioritized (except the first bullet).

I. Seal population census

II. Public awareness campaign for ECOTOX results and risks to populations

III. TV programmes on ECOTOX (locally and internationally)

a) Targeted education programmes for children

b) Prevention of seal strandings and rescue operations

IV. Identify sources of pollutants affecting marine organisms

V. Develop advanced methods to evaluate fish response to stress (e.g., micronucleus, heat-shock protocol)

VI. Dose-response tests for various organisms, to PAH

VII. Study of pup dynamics and reproduction rates

VIII. Fall accumulations on the seal islands

IX. Capacity building in the region

a) Training programmes

b) Laboratory facilities

c) Laboratory techniques

X. Develop biomarkers for environmental effects (e.g., blood samples for live seals)

XI. Climatic linkages to ecosystem status

XII. CDV sero-epidemiology

XIII. Continuing investigation of seal mortalities

XIV. Impacts of pollution through the food chain on human health; monitoring of human health (breast milk, hair, urine, etc.)

XV. Seal-fishery interaction

XVI. Seal diet monitoring study

XVII. Population dynamics of target species (including kilka)

XVIII. Determine effects of Mnemiopsis on Caspian Sea, and identify mitigation

XIX. Policy, legal, and regulatory measures such as:

a) Regional Caspian agreement on sustainable use of Caspian seals

b) Enforcement against use of DDT and other banned persistent toxic substances

c) Regional EIA process development (ESPOO Convention)

XX. Emergency response/awareness and contingency plans

XXI. Evaluate other chemicals and environmental conditions affecting Ecotoxicology of Caspian organisms in addition to persistent toxic substances, especially as related to mass mortality

XXII. Expand target species to include otters

XXIII. Sediment cores analysis (temporal trends using cesium or other dating methods)

6.
CLOSE OF THE WORKSHOP

Amy Evans of the World Bank thanked the participants, the PCU, and PADECO for carrying out the ECOTOX Project, and looks forward to seeing the Final Report with full information on the study.

David Aubrey then thanked all participants, PCU, PCU Staff, translators, and others for a successful workshop.  The Meeting then was officially closed.
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