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1.
Introduction and Overview

This Sixth, Seventh, and Eighth Quarterly Progress Report covers activity of the ECOTOX Study during the period from 01 December 2000 – 31 August 2001.  A major effort has been made in the sixth through eighth quarters to improve transparency of the ECOTOX Project.  The present quarterly report is a step in that direction.  Previous quarterly reports were not submitted to the Region, because they contained information commercially confidential to the Contractor.  Based on agreements with the World Bank made in Spring, 2001, PADECO Company has now separated the technical and project management reporting (quarterly reports) from commercial reporting.  This and all future quarterly reports will be issued to the Region.  Questions about information in these reports can be addressed either to the Project Manager (Dr. D. Aubrey) or to the Regional Ecotox Coordinator (A. Ismailov) at the Programme Coordination Unit (PCU).  

2.
Review of Workplans

The governing document for the ECOTOX Project is the Inception Report that laid out in summary fashion the activities and tasks of the Project.  However, the detailed workplans that specified precise timing and tasking was left to discussion and negotiation with the Team Leaders.  During the sixth and seventh quarters, the workplans were received and discussed amongst the Project team.  All workplans have been harmonized, and are contained as Annex 1 (Seal Team), Annex 2 (Bony Fish Team), and Annex 3 (Sturgeon Team).  In addition, all schedules have been revisited based on progress to date and the workplan information.  These schedules are contained in Annex 4.  

Together, the Inception Report, the Workplans, and the Schedules make up the guiding documents for the finalization of the ECOTOX Project.  

3.
Review of Progress made through the Sixth, Seventh, and Eighth Quarters

The following progress was made on the various Task Groups of the ECOTOX Project:

Task 0: Project Management

Major milestones included the finalization of two of the three workplans (working on the Sturgeon workplan still), issuance of more regional contracts, and planning for additional fieldwork, including the ASTP leg 2 cruise and the spring 2001 seal trip to Turkmenistan.   

ECOTOX provided funding to the CaspKNIRH to carry out ASTP leg 2, on behalf of the Caspian Environment Programme (CEP).  This funding permitted acquisition of sediment data from the northwest Caspian Sea.  Draft chemical analysis results have been submitted to the CEP.  Igor Mitrofanov, leader of the Bony Fish Team, accompanied the ASTP leg 2 cruise.  

The list of regional experts is complete, with the receipt of the Russian Federation’s in May 2001.  The Project Manager has negotiated nearly all the contracts at this time.  For some reason, a couple of the scientists do not have email, and they are slow in responding to the Regional Ecotox Coordinator regarding the contracts.  

Task 1: Seal Team

The Seal Team continued its analyses of samples acquired during the past nine months.  They also acquired some new samples from I.R. Iran and Turkmenistan, which are the first seal samples from that part of the Caspian since the project inception.  Heavy metal and organochlorine analysis results were completed by Dr. Tanabe, and are being reviewed by the Seal Team.  Early review of the results shows some accumulation of heavy metals and organochlorines in the seals, corroborating earlier reports during the past 20 years and more by former Soviet Union (FSU) scientists.  

The Seal Team held an impromptu meeting in London, England, on 31 January 2001 (see Annex 6 for a report of the meeting).  The meeting was based on an unexpected opportunity afforded by Dr. Tanabe’s visit from Ehime University to London.  Dr. Wilson called colleagues to attend this impromptu seal meeting.  The oil and gas sector participated in the meeting since they were readily available.  Unfortunately, lack of time precluded participation from local experts, as there was inadequate time to arrange their funding, travel, and visas prior to the meeting, though ECOTOX attempted to do so.   At the meeting, the overall progress on seal studies was discussed, and future plans for a joint second tranche seal study were brought up for discussion.  Annex 6 also presents an updated review of the ECOTOX Seal Team results to date, in more detail than this summary.  

In May 2001, a Seal Team expedition was carried out to Turkmenistan.  Susan Wilson and Hormoz Asadi (I.R. Iran) met Turkmenistan experts led by Dr. Pavel Erokkin in Turkmenistan for sampling of the supposed southern population of Caspian seals.  Though a few seal samples were collected, problems with visas did not permit the Team to visit their primary target – Ogurchinsky Island.  Therefore, this trip was not successful and another attempt may be made in Fall 2001.

Overall, the following numbers of seal samples have been collected and analyzed by the Seal Team and their colleagues:


Azerbaijan
27


I.R. Iran
20


Kazakhstan
16 (includes those of Dr. Duck)


Russian Federation
16 (collected by Greenpeace)


Turkmenistan
1

Task 2: Bony Fish Team

The Bony Fish team continued its work, with all contracts being issued except those for the Russian Federation, with whom negotiations are taking place.  

A draft report was issued for review, “Fish Morphology Report, Part 1: North Caspian Sea: Gobies,” submitted by Igor Mitrofanov.  This report details the results of quantitative morphological analysis of gobies caught in the North Caspian Sea from June through September 2000.  

The results of the chemical analysis of the bony fish caught during the ASTP leg 1 cruise in Azerbaijan were provided by Dr. Tanabe.  These results have been distributed to the Bony Fish Team for their review.  In general, the results showed variable concentrations of contaminants in various fish, depending on location (those near Baku Bay tended to have the highest levels of contaminants).  

In addition, the At-Sea Training Programme (ASTP) leg 2, Russian part, was undertaken from 16 - 18 April, with participation of Dr. Mitrofanov.  Dr. Mitrofanov obtained some limited samples of fish for morphological examination (no samples were able to be frozen, due to limitations on board the vessel).  

The following numbers of fish have been acquired and analyzed by the Bony Fish Team:


Azerbaijan
78 (gobies and sprats)


Iran
0


Kazakhstan
Many dozens


Russia
60 fishes (gobies, roach, sprat, sand-smelt)


Turkmenistan
0

Task 3: Sturgeon Team

The Sturgeon Team is the last Team to be formed.  The Project Manager is working with the Sturgeon Team Leader, Dr. Pourkazemi, to finalize the draft workplan and schedule, and to draft the TORs for the regional experts.  The budget has been finalized and work is to begin in the ninth quarter.  

Task 4: Literature Review/database

Ali Ismailov, the ECOTOX Regional Coordinator, has prepared standardized electronic input formats for the ECOTOX Bibliography, working closely with the personnel from Data and Information Management.  The ECOTOX Bibliography will be a subset of the CEP Bibliography.  The standardized electronic input format has been distributed to all ECOTOX contractors for submittal of both metadata on the ECOTOX literature, as well as a Xerox copy of the literature itself (for accumulation in a central library).  

The Ecotox Regional Coordinator is coordinating all inputs to the database at present.  The experts are slow to provide the literature for the Bibliography, but Mr. Ismailov is in contact to assure he acquires the required information according to the ECOTOX project requirements.  

Task 5: Regional Workshops

The second Regional Workshop is scheduled for February 2002, in Baku, Azerbaijan.  The format will consist of two-day meetings of each of the three primary ECOTOX Teams, followed by a two-day meeting presenting and discussing results of the ECOTOX Project, with recommendations for follow-on work.  

Task 6: Telecommunications/IT

Dr. Bruce Amlicke has submitted, nearly one year ago, his report on Telecommunications/IT for both Azerbaijan and Kazakhstan, based on his initial trip to the Region.  His second trip to the Region is scheduled to take place in September 2001.  At present, only Russia has approved Dr. Amlicke’s trip to the Region for Mission 2.  If permission is not received from Iran, then Iran and Turkmenistan will be covered by a desk study only.  Dr. Amlicke’s study has been delayed a full year due to the non-responsiveness of some of the countries to our requests for visa support and meeting support.  UNDP was even approached to assist with these requests; though they tried to assist, the results were no more positive.  Perhaps the telecommunications conditions in the region are still a national asset that is not fully open for such assessments, preventing our contacts from getting the required permission for visas.  

Dr. Amlicke will have his final report prepared by the end of October 2001.

Task 7: Rapid Response

Funds are available to respond to emergency situations, such as last year’s seal mortality or other issues.  This work can be initiated by requests from any scientist, but the response will be coordinated through the appropriate Team Leader.  Requests can be made to either the Project Manager or Ali Ismailov, to be addressed in a timely fashion.

During 2001, Rapid Response was made by Susan Wilson and her colleagues (Drs. Asadi and Eybatov) to examine seal mortality in Azeri waters, reported in late spring, 2001.  They were able to acquire additional seal samples for ECOTOX during this field exercise.  These samples are currently being analyzed at Ehime University.

A limited EXOTOX response was made to assist in the apparent mass die-off of kilka in the northwest Caspian Sea.  Offers to send experts, analyze samples, and provide other assistance have been made.  Dr. Mitrofanov has been in contact with experts from KaspNirkh regarding the die-off, but was unable to acquire samples of the kilka to send to Ehime University for analysis.  Annex 7 is an informal translation of a report by KaspNirkh on the spring 2001 die-off of kilka in the Caspian Sea.  

Task 8: Reporting

No activities took place during these quarters except as reported above.  

4.
Work to be Undertaken During The Next Quarter

The ninth quarter work will include the following:

a) Finalization of all regional contracts

b) Completion of the telecommunications assessment

c) Meeting of the Sturgeon Team and sampling of sturgeon throughout the Caspian Sea (meeting for early November, 2001, in Baku, AZ)

d) A seal-sampling visit to Turkmenistan may take place in fall 2001, in association with H. Asadi.

5.
Reports Available

The ECOTOX Project has released a series of interim reports and publications of various kinds.  Annex 5 lists these various reports and publications, broken out into various categories:

· Cruise and Field Reports (internal only)

· Scientific Reports

· Scientific Publications

· Press Releases


· Meeting Reports

These publications (except the internal reports) can be obtained from Mr. Ali Ismailov, at the CEP’s Programme Coordination Unit in Baku, Azerbaijan.  Mr. Ismailov can be reached by telephone (994 12 978715), by fax (994 12 971786), or by email (aismailov@caspian.in-baku.com).  Copies are generally available in English language only.  

Other reports and scientific publications are under preparation.  When they are available, they will be announced in future quarterly reports.

ANNEX 1

SEAL TEAM WORKPLAN

Background

The Seal Team is one of three major scientific teams conducting the Ecotoxicology Project (ECOTOX), funded by the Large Scale Japanese Trust Fund through the World Bank.  This project was initiated at an inception workshop held in Baku, Azerbaijan in October 1999, and will be completed by May 2002.  

The Seal Team Leader is Dr. Susan C. Wilson, of Northern Ireland, United Kingdom.  The Project Manager for the ECOTOX Project is Dr. David Aubrey.  PADECO Co., Ltd. is the Japanese consulting firm conducting the ECOTOX Project.  

The Seal Team has identified several tasks for their work.  A schedule has been developed for completion of this work.  

Task 1.
Literature review

Each country will conduct a thorough literature review on the ecotoxicology of the Caspian seal, based on work performed in that country.  This literature review, while ongoing, formed the basis for discussions at the Inception Meeting in Baku, AZ, in October 1999, and consequently was a basis for this Work Plan.  The literature review will include the following subtasks:

Task 1.1
Contribute to the Caspian ECOTOX Bibliography to be completed by September 2001 (coordinated by Ali Ismailov, Programme Coordination Unit, Caspian Environment Programme) by filling in electronic forms on the bibliography.

Task 1.2
Make photocopies of the above literature and submit these to Ali Ismailov by September 2001.

Task 1.3
Prepare written contributions to the Seal Team draft report, as coordinated by the Seal Team Leader.  

Task 2.
Sampling

The target species (Phoca caspica) will be sampled in various locations around the Caspian coastline of all five Caspian Littoral States. Regional experts will carry out the sampling work, according to a uniform methodology, accompanied by the Team Leader wherever practical, during several field trips. Sampling preparation, handling and shipping will be done in accordance with ECOTOX published procedures. Sample shipping will be coordinated with Dr. Tanabe, the Team Leader of Ecotoxicology Team, and with the ECOTOX Regional Coordinator (Mr. Ali Ismailov). Sampling activities should be coordinated, where possible, with the Bony Fish and Sturgeon Teams.  If practical, some limited sampling can be conducted on feral and domestic canids found in close proximity to seals being sampled to examine the transfer of pathogens.  

Task 2.1 Site identification (April - June 2001).  Experts from Azerbaijan, I.R. Iran, Kazakhstan, Russian Federation, and Turkmenistan will identify the most appropriate locations and seasons for finding haul-out groups of live seals and for finding freshly dead seals for sampling.   Mardyakan Beach in Azerbaijan is already identified and regularly monitored as part of a prior CEP initiative.  Other sites are being identified in conjunction with local experts, but the sites, to some extent, are dependent on mortality events (which may shift geographically from year-to-year).  

Task 2.2 Identification and procurement of necessary equipment (June 2001).  All Regional experts on the Seal Team are to identify, with reference to the ECOTOX seal sampling protocol, and make arrangements for procurement of equipment necessary for conducting post-mortem examination and necropsy of freshly-dead seals.  

Task 2.3 Development of individual necropsy and sampling plans (June 2001).  All Regional experts on the Seal Team are to prepare individual plans, including details of logistics and costs, to carry out necropsies and collect samples from up to ten freshly dead seals, either in one trip or in several trips.  

Task 2.4 
Sample Collection Time Table

No.
Country
Time
Authority

1

2

3

4

5
Azerbaijan

I.R. Iran

Kazakhstan

Russian Federation

Turkmenistan
May 2000 – November 2001

December 2000–November 2001

July-November 2001

July-November 2001

January-November 2001
Dr. Tariel Heybatov

Drs. Mahmoud Masoumian and Hormoz Asadi

Dr. Bostan Suleymenov

Dr. Lev Khuraskin

Dr. Pavel Yerokhin

The samplings referred above will be done in the sea during marine cruises.  

Task 2.5
Rapid Response Sampling (June 2000 – November 2001).  Upon notification and confirmation of reports of the occurrence of a mass mortality event, International and Regional experts will be dispatched to carry out field sampling as appropriate according to location and scale of the mortality event.   

Sampling size

Up to ten specimens will be collected from each country during the field sampling for background research.  These are in addition to whatever animals are sampled during rapid response trips to investigate mass mortality events.  Attempts should be made to sample pups and adults and both males and females.  The number of samples taken is constrained by the budget, logistics of preservation and shipping, and the time frame for analysis.  Only dead seals will be sampled, in accordance with World Bank guidance and international practice for possible endangered species.

Though it may be argued that ten samples from each country is an arbitrary number, there are several reasons for performing this type of sampling.  We have several objectives in this Task: one is understanding of the Ecotoxicology of Caspian Seals, whereas another is capacity building.  We wish to be sure that common methods are presented and reviewed in each country, so any follow-up to ecotoxicology work can be done with trained specialists, who utilize modern methods.  Therefore, given the need to engage in capacity building, and the fact that seals may move from country-to-country to some extent, but form local populations in other situations, we believe this sampling strategy will represent the conditions of Caspian seals throughout the region.  

The study will be conducted with the recognition that the World Bank will not allow the taking of any live specimens, unless it is done as part of a legal, licensed activity within that particular country.  No specimens may be taken for sampling or euthanasia except under these conditions.  

Tissues and morphological parameters

See Attachment 1 for the Seal Postmortem Report form to be used for each sample.  See Attachment 2 for guidelines for postmortem and tissue sampling protocol for seals.  

Task 3. Analyses

Samples collected will be analyzed from August 2000 to January 2002.  

Task 3.1. Histopathological and Pathogen Analysis. All specimens will be examined for histopathology, virology, bacteriology, serology, algal toxins and parasites (see Attachment 2).  These analyses will be performed at the Veterinary Sciences Division, Department of Agriculture and Rural Development, Northern Ireland, United Kingdom; Seal Rehabilitation and research Center, Pieterburen, The Netherlands; Institute of Zoology, London, United Kingdom; Institute of Animal Health, Pirbright, Surrey, United Kingdom; and Scottish Agricultural Center, Dundee, United Kingdom.  

Task 3.2
Chemical Analysis.  Concentrations of different pollutants including heavy metals, hydrocarbons, and organochlorines will be examined in tissue specimens particularly in the blubber, liver and kidney tissues owing to the accumulation of these pollutants in these tissues (see Attachment 2).  All laboratory chemical analyses will be performed at Ehime University, the selected ECOTOX laboratory.  A local laboratory may perform certain analyses on duplicate samples, if adequate capacity and QA/QC can be demonstrated.  

All morphological parameters recorded in specific data sheets assigned for this purpose will be sent to the Seal Team Leader and Ehime University, and thence to the Regional experts.

Task 4. Communication and Co-ordination

The Seal Team Leader will be in close contact with all experts, providing guidance and assistance as necessary.  Experts will provide al field plans, logs, and other materials to the Seal Team Leader.  The Team Leader will provide results of analyses to Team Experts in a regular basis. The Seal Team will liaise closely with the Bony Fish and Sturgeon Teams at all times.  The Seal Team will maintain close contact with the Project Manager and the Regional ECOTOX Coordinator.  

Task 5. Workshops 

One team workshop is planned for the Seal Team. 

All experts will gather in Baku, Azerbaijan in February, 2002 for their final Team Meeting to review their draft final Seal Report, and to attend the Final ECOTOX Regional Workshop.  

Task 6. Reports

Following the first workshop each of the experts will be asked to submit a report via email on the activities conducted on a monthly basis to the Seal Team Leader. Any problems encountered should be immediately communicated to the ECOTOX Coordinator (Mr. Ali Ismailov) through email, telephone or fax. The report schedule is as follows: 

Task 6.1 First Field Report

Task 6.2 Second field report

Task 6.3 Literature review completed

Task 6.4 Copies of literature submitted to PCU

Task 6.5 Draft Seal Team Report

Task 6.6 Final Seal Team Report

 
December 2000

June 2002

September 2001

September 2001

January 2002*

March 2002

*Workshop to be launched in February 2002 to exchange expert opinion and discuss first draft of team report. After review and correction of draft report and agreement of all experts to the format, the final report will be prepared.

ANNEX 1

SEAL TEAM WORKPLAN

(continued)

Attachment A

Seal Postmortem Report

When this report has been completed, please send a copy to:

Paul Jepson, Department of Veterinary Science, Institute of Zoology,

Regent's Park, London NW1 4RY.

REFERENCE NUMBER:


POSTMORTEM NUMBER:

SPECIES:



SEX:

DATE FOUND:



LOCATION FOUND:

DATE OF POSTMORTEM:

PATHOLOGIST:

CARCASS CONDITION: frozen/freshly dead/moderately decomposed/very decomposed

1. BASIC MEASUREMENTS
PHOTOGRAPHS TAKEN

-lateral views of whole body, both sides:    Y / N

-other photographs (list):

-




-

-




-

BODY WEIGHT:

LENGTH, GIRTH AND BLUBBER THICKNESS:

-tip of nose to tip of hind flipper (1):

-tip of nose to end of tail (2): 

-girth behind front flippers (3):

-mid-sternal blubber thickness (4):

See diagram for location of measurements.
2. GROSS POSTMORTEM

EXTERNAL EXAMINATION



-nutritional state



 (describe)

NE NAD A*
-body orifices (mouth,



 eyes, ear openings,



 nose, anus,



 genital slit)

NE NAD A
-ectoparasites

NE NAD A
-flippers

INTEGUMENT

NE NAD A
-skin

NE NAD A
-blubber



-mammary glands



 (describe)

MUSCULOSKELETAL SYSTEM

NE NAD A
-skull

NE NAD A
-other bones

NE NAD A
-back muscle mass

NE NAD A
-other muscles

NERVOUS SYSTEM

NE NAD A
-brain

NE NAD A
-spinal cord

NE NAD A
-peripheral nerves

CARDIOVASCULAR SYSTEM

NE NAD A
-pericardial sac

NE NAD A
-myocardium

NE NAD A
-valves

NE NAD A
-arteries, veins

RESPIRATORY SYSTEM

NE NAD A
-nasal cavity

NE NAD A
-sinuses

ABDOMINAL CAVITY

NE NAD A
-liver

ALIMENTARY TRACT

NE NAD A
-mouth

NE NAD A
-oesophagus

NE NAD A
-stomach

NE NAD A
-duodenum/jejunum/ileum

NE NAD A
-large intestine

NE NAD A
-anus

UROGENITAL SYSTEM



-ovaria/testes (describe)

NE NAD A
-uterus

NE NAD A
-vagina/penis

NE NAD A
-kidneys

NE NAD A
-ureters

NE NAD A
-urinary bladder

NE NAD A
-urethra

LYMPHATIC AND ENDOCRINE SYSTEMS

NE NAD A
-adrenals

NE NAD A
-pancreas

NE NAD A
-thyroids

NE NAD A
-spleen

NE NAD A
-thymus

NE NAD A
-lymph nodes

NE NAD A
-tonsils
*:
NE  = not examined



NAD = nothing abnormal detected

       A   = abnormal (describe fully below)

DESCRIPTION OF ABNORMALITIES GROSS POSTMORTEM (add extra pages if necessary):
PRELIMINARY DIAGNOSIS (in order of importance):

a.

b.

c.

d.

e.

3. RESULTS OF HISTOLOGY (add extra pages if necessary)

4. RESULTS OF BACTERIOLOGY
5. MISCELLANEOUS RESULTS
6. FINAL DIAGNOSIS (in order of importance)

a.

b.

c.

d.

e.

7. CHECKLIST SAMPLES

For sending samples, please contact Paul Jepson, Department of Veterinary Science, Institute of Zoology, Regent's Park, London NW1 4RY, United Kingdom, telephone: 020 7449 6691.

a) STANDARD SAMPLES

Nature of Sample
Quantity of Sample
Preservation Method
Sample Taken ? 
Sample Sent?

Food remains
All
None



Parasites from other organs
Preferably all










Blubber
2 x 20g
ethanol



Kidney
2 x 20g




Liver
2 x 20g










Toetus / placenta
Whole
None









Aqueous humour
All
Freeze in aluminum



Canine tooth
1




Lung
8cm3




Rib (fifth left)
15cm




Scapula (left)
Whole




Serum
All




Skin
4cm3




Skull
Whole




Thymus
8cm3










Reproductive tract
All
Freeze



Adrenal glands
Both
Foramline



Bronchial lining (left)
Whole




Kidney
8cm3




Liver
8cm3




Lung
2 x 8cm3




Mesenteric lining
1/3




Ovaries
both




Spleen
8cm3




Testes
Both / slices




Thymus
8cm3




Thyroid
8cm3




b) EXTRA SAMPLES

Extra samples of lesions taken for histological examination (list):

-





-

-





-

-





-

-





-

-





-

Extra samples of lesions taken for bacteriological examination (list):

-





-

-





-

-





-

Other extra samples taken (list):

-





-

-





-

-





-

-





-

-





-

ANNEX 1

SEAL TEAM WORKPLAN

(continued)

Attachment B

Guidelines for the Postmortem and Tissue Sampling of Seals

CONTENTS

1. Postmortem
a) External examination

b) Evisceration

c) Examination of organs of head, neck and thorax

d) Examination of abdominal organs

e) Samples for various studies

2. Storage, collection and despatch of samples
a) Labelling of samples

b) Blubber, liver and kidney samples for organochlorine and heavy metal levels

c) Histological samples

d) Parasites

e) Aqueous humour

f) Despatch of pathological specimens by post

1. POSTMORTEM
All structures must be examined visually and by palpation, making incisions into the organs. The minimum incisions are indicated below. A full post mortem record must be kept, if possible on the standard "seal postmortem report" form.

a) External Examination

The species of seal should be ascertained and the sex noted.

The animal should be weighed and the following measurements taken:

-length from tip of nose to tip of hind flipper,

-length from tip of nose to end of tail (both in a straight line),

-girth just behind front flippers

-the mid-sternal blubber depth (after making a small incision).

The skin should be examined and any alopecic areas or other abnormalities should be noted and a sample preserved in formalin. Any ectoparasites should be preserved in ethanol. Note if the claws are the same length or if they vary. If a claw is missing the claw bed should be preserved in formalin after culturing for fungi.

Examine the eyes especially for conjunctivitis, corneal opacity or ulceration. If corneal opacity is found in a young animal, the whole eye should be placed in formalin. If the carcass is fresh remove the aqueous humour with a fine needle and syringe and preserve this frozen.

Examine the mouth looking particularly for tongue ulceration, missing teeth and diseased teeth. Feel along both mandibles for osteomyelitis due to tooth root infection.

b) Evisceration

Make a longitudinal incision along the ventral surface of the animal from the symphysis of the mandible to the anus or vulva and reflect the skin from the sides of the animal noting the appearance of the mammary tissue in females and the milk in lactating animals. 2 full thickness blubber samples should be taken from the sternal region, the samples should be about 20 g each and should be placed in 2 Sovirel glass tubes (these should be about 3/4 full) and stored at -200C. Open the abdominal cavity by removing the lower part of the abdominal wall, as you do so note if there is a persistent urachus. Open the chest by removing the lower part of the chest wall using bone shears.

If the carcass is reasonably fresh the liver, one kidney and one lung should be examined bacteriologically.

Remove the stomach and intestine from the carcass by severing the oesophagus, root of the mesentery and the rectum. In females remove the ovaries and the entire reproductive tract. Remove the liver and kidneys and adrenals, preserving both adrenals in formalin. Loosen the tongue from between the mandibles and working down the neck, remove the oesophagus and trachea (with the tongue attached) and work into the chest to remove the heart and lungs. Examine the pharynx and the back of the nasal chambers for the presence of mites, if any are found they should be preserved in ethanol.

Open the bladder and note the appearance of the urine.

c) Examination of Organs of Head, Neck and Thorax

Once the viscera have been removed from the carcass start examining them. It is probably best to do this in the order given below.

Note the appearance of the thyroid and place a sample in formalin. Open the oesophagus along its entire length, any nematodes found should be preserved in ethanol. Open the trachea and its major branches and make several incisions into the substance of the lungs, any nematodes should be placed in ethanol. Preserve in formalin the left bronchial lymph node and a piece of lung (about 8 cm3) from the upper posterior border of the left and right apical lobe. Also about 8 cm3 of the least decomposed lung tissue should be collected and stored frozen.

Examine the thymus, if present and place 8 cm3 in formalin. Freeze another 8 cm3 of thymus, if the carcass is very fresh.

Collect any serum present in the heart lumen (or elsewhere), even if it is haemolytic, and freeze.

Separate the heart from the lungs and holding the right side of the heart in the left hand cut the left ventricle open parallel to the coronary groove and about 1 cm from it. Open the origin of the aorta by incising under the relevant valve cusp. Open the right side of the heart by incising the same distance from the coronary groove but on the other side, extending this incision into the origin of the pulmonary artery. Returning to the apex of the heart make a second incision about halfway between the two coronary grooves to go through the right atrio-ventricular valve. Join the two incisions in the right ventricle close to the apex of the heart. Examine both chambers of the right side of the heart for nematodes, these may well be intertwined with the bundles of the myocardium and a little difficult to see, any present should be placed in ethanol.

d) Examination of Abdominal Organs

Remove the spleen from the stomach and examine it. Seals' spleens usually have a number of clefts in them. Preserve a piece of the ventral tip of the spleen (about 8 cm3) in formalin.

Examine the liver making numerous grooves into the substance looking particularly for areas of fibrosis and thickened bile ducts. After examination fill 2 Sovirel glass tubes about 3/4 full (about 20 g in each) with cross-sectional samples of liver tissue and freeze. Place 8 cm3 of liver tissue in formalin.

Incise and examine the kidneys. After examination fill 2 Sovirel glass tubes about 3/4 full (about 20 g in each) with cross-sectional samples of kidney tissue and freeze. Place 8 cm3 from a kidney in formalin.

Examine the ovaries and incise the vagina, cervix and the uterine horns along their entire length looking particularly for evidence of uterine stenosis and occlusions. If these are found place the affected portion in formalin. Any foetus and its placenta should be frozen in aluminium foil. The ovaries should be preserved in formalin.

In males incise the testes, examine the cut surface and then place the entire organs (or a cross-sectional slice about 1 cm thick after weighing the whole organs) in formalin.

Separate the stomach from the intestines and open it along the greater curvature. The nematodes should be placed in ethanol; look for the ulcers that they frequently cause. Examining the mucosa closely, especially between the mucosal folds, remove fish, squid beaks, fragments of shellfish shells, otoliths, and other food material and store in ethanol (or alternatively freeze).

Straighten out the entire intestine and open it along the full length, collecting any contents in a bucket. The contents should be diluted with tap water and passed through a 500m sieve to collect otoliths and any other recognisable food remains. Store in ethanol (or alternatively freeze). Acanthocephalid worms (most likely to be found in the lower jejunum and ileum) and cestodes should be placed in ethanol. Very small trematodes have also been found in the intestines of seals. A full thickness sample from the middle of the mesenteric lymph node should be put in formalin.

e) Samples For Various Studies

Take a 4 cm2 piece of skin down to the blubber and freeze.

Remove one lower canine or a sample of the lower jaw including the teeth and its root and preserve frozen. It is not unknown for both lower canines to be missing, in this case take one of the upper ones.

Remove the skull, the left scapula and a 15 cm segment of the fifth left rib and freeze.

In addition to the samples mentioned above, lesions in any other organs should be preserved in formalin after taking a sample for bacteriological examination from any purulent material. If a viral infection is suspected samples from the relevant organs should also be frozen at -700C for virus isolation. Any abnormalities should also be photographed.

2. COLLECTION, STORAGE AND DESPATCH OF SAMPLES

a) Labeling of Samples

As the samples from each animal are to be examined by a number of people, it is very important that the samples are properly labelled. This means that:

i)each sample should have a label which is securely fastened to it. 

ii)indelible ink or pencil should be used to write on the labels.

iii)the label should include at least the Institute of Zoology reference number of the carcass and the name of the sample (i.e. SS1990/5 aqueous humour). The IOZ reference number can be obtained from Mr Paul Jepson, tel no.: 020 7449 6691.

b) Blubber, Liver and Kidney Samples for Organochlorine and Heavy Metal Levels

Collection
It is important to take the blubber sample of the whole layer, from the skin to the muscle.

Blubber samples should only come into contact with stainless steel, aluminium, glass or Teflon. The glass Sovirel tubes provided by the MAFF laboratory in Burnham-on-Crouch have tops with Teflon lining on the inside. Make sure this lining is in place before use. The glass has been washed in hexane to remove any remains of plastics.

If Sovirel tubes are not available, the blubber, liver and kidney samples can also be wrapped in aluminium foil.

Storage and package
If samples are sent by post directly after collection, they do not need to be cooled. Otherwise, they should be frozen at -20oC and not thawed during storage, otherwise the tissue will break down. To send by post, the tubes should be suitably wrapped to prevent breakage and placed in an isolating container, such as polystyrene. They should be sent by a fast postal service (e.g. Redstar, Datalink), at the beginning of the week.

c) Histological Samples

Fixation

10% neutral-buffered formalin should be used as a fixative. This can be made as follows: dissolve 3.31 g NaH2PO4.H2O and 33.77 g Na2HPO4.7H2O in 1 l distilled water. To 1 part of concentrated formalin (= 40% formaldehyde solution) add 9 parts of this buffer.

As a rule, formalin will only penetrate about 1 cm in any direction, so inject or cut samples larger than 2 cm in diameter to expose more tissue to the formalin. Also remember to try to have 10 times the volume of 10% formalin to tissue when fixing.

Storage and package

Once fixation has taken place, the samples can be stored in a smaller volume of 10% formalin. Samples should be posted in well-sealed plastic vials.

d) Parasites

Fixation
Live specimens should be immersed for about 1 minute in Berland's fluid (19 parts pure glacial acetic acid + 1 part concentrated formalin (= 40% formaldehyde solution)) and then stored in 70-80% ethanol. Dead specimens can be put in 70-80% ethanol straightaway.

Storage and package
Specimens should be stored in 70% ethanol, and sent by post in strong, well-sealed plastic vials.

e) Aqueous Humour

Collection
Put pressure on one corner of the eye with a finger. Using a syringe and thin hypodermic needle (i.e. 23 gauge), puncture the eye bulb at the other corner of the eye and extract the aqueous humour. (In seals, approximately 0.75 ml of fluid can be collected from each eye in this manner.)

Storage and package

Store frozen. Samples should be posted in well-sealed plastic vials, placed in a suitable isolating container.

f) Dispatch of Pathological Specimens by Post

In order to assure rapid and safe delivery of samples and to comply with Post Office rules, the following points should be adhered to:

Only first-class letter post or data post may be used. Parcel post must not be used.

Every specimen must be enclosed in a primary container which is securely sealed.

The primary container must be wrapped in sufficient absorbent material to absorb all possible leakage in the event of damage.

The container and absorbent material must be sealed in a leak-proof plastic bag. In the case of frozen specimens, this package should be placed in a suitable isolating container, such as polystyrene.

This must then be placed in a strong box or case in such a way that it cannot move about. If necessary the box/case should be placed in a stout envelope or padded bag.

The completed package must be clearly marked "Pathological Specimen - Fragile. Handle With Care" and show the name and address of the sender to be contacted in case of leakage.

A statement detailing the nature of the contents must accompany all specimens. The statement must be so concealed as to easily allow the consignor to identify the nature of the specimen before breaking into the inner protective packaging.

ANNEX 2

BONY FISH TEAM WORKPLAN

Background

The Bony Fish Team is one of three major scientific teams conducting the Ecotoxicology Project (ECOTOX), funded by the Large Scale Japanese Trust Fund through the World Bank.  This project was initiated at an inception workshop held in Baku, Azerbaijan in October 1999, and will be completed by May 2002.  

The Bony Fish Team Leader is by Dr. Igor Mitrofanov, of Almaty, Kazakhstan.  The Project Manager for the ECOTOX Project is Dr. David Aubrey.  PADECO Company is the Japanese consulting firm conducting the ECOTOX Project.  

The Bony Fish Team has identified several tasks for their work.  A schedule has been developed for completion of this work.  

Task 1.  Literature review

Each country will conduct a thorough literature review on the ecotoxicology of Caspian bony fish, based on work performed in that country.  The literature review will include the following subtasks:

Task 1.1
Contribute to the Caspian ECOTOX Bibliography to be completed by September 2001 (coordinated by Ali Ismailov, Programme Coordination Unit, Caspian Environment Programme) by filling in electronic forms on the bibliography.

Task 1.2
Make photocopies of the above literature and submit these to Ali Ismailov by September 2001.

Task 1.3
Prepare written contributions to the Bony Fish Team draft report, according to the specific TORs of the experts.  

Task 2:  Sampling

Three target species (sprat, roach, goby) will be sampled in the “hot spots” around the Caspian coastline of all five Caspian countries. Sampling will be done by the Team Leader with local experts during several marine cruises. Sampling preparation, handling and shipping will be done in accordance with ECOTOX published procedures. Samples shipping will be coordinated with Dr. Tanabe, the Team Leader of Ecotoxicology Team. Sampling activities should be coordinated with Seal and Sturgeon Teams.

Sampling protocols are based on methods developed by the Team Leader in international work during the past decade.  The sampling is more standard than that for the seals, so no standard forms are provided to the Bony Fish team.  The Team Leader will be responsible for most of the sampling himself, so standardized forms are not critical as they are for the seal team.  

Task 2.1 Sampling in the Kazakhstan part of the Northern Caspian Sea (June-August 2000 and August 2001). This sampling was done with the help of local experts from the Atyrau branch of the Kazakh Fishery Institution. Two or three short-term cruises were held. The area covered includes the Ural delta and Eastern part of the northern Caspian Sea and shore-line between the Ural and Volga rivers. 

Task 2.2 Sampling in the Azerbaijan part of the Middle and South Caspian Sea (November 2000). Experts from all countries took part in long-term ASTP cruise (stage 1) around the Azerbaijan shoreline.

Task 2.3 Sampling in the Middle and South Caspian Sea (February - March 2001). Experts from Kazakhstan, I. R. Iran, and Turkmenistan will take part in the long-term ASTP cruise (stage 2) around Iranian, Turkmenistan and Kazakhstan parts of the South and Middle Caspian Sea.

Task 2.4 Sampling in the Russian part of the Northern Caspian Sea (August - September 2001). This sampling will be done with the help of Astrakhan Fishery Institution. The area covered includes the Volga delta, and the western and central parts of the northern Caspian Sea. Russian and Kazakhstan experts will take part in this targeted scientific short-term cruise. 

Sample Collection Time Table

No.
Country
Time
Authority

1

2

3

4


Kazakhstan

Azerbaijan

Iran, Turkmenistan, 

and Kazakhstan

Russia
June-August 2000 and August 2001

November 2000

February – March 2001

August - September 2001
Kazakhstan Fishery Institute

ASTP Cruise

ASTP Cruise

Astrakhan Fishery Institute

Sampling size

Sampling size will depend on a number of factors, including the size of the fish, the ease of catch of the fish, the requirements for sufficient sample for quantitative analysis, and the limitations of the budget and the throughput capability at Ehime University.  In general, a target of 20 fish of each species in each country/sub-region will be attempted.   

Task 3.  Analysis

All specimens of target species will be examined for external morphology. Interior organs (gills, heart, liver, spleen, pancreas, intestine, kidney, and gonads) will be examined for histopathological changes and expression of CYP 450. Concentration of different pollutants will be examined in liver and muscles.

Task 3.1 Contaminants (September 2000 – December 2001). Concentration of different pollutants including heavy metals, hydrocarbons, and organochlorides will be measured in muscles and liver of fishes. As most target species are of small size, the aggregated samples will be obtained. Ehime University will perform all analyses, but Russian experts in Astrakhan Fishery Institution may examine some duplicate samples.

Task 3.2 External morphology (January - November 2001). External morphology including determination of gross lesion, sex, age, standard length, weight, and bilateral asymmetry will be done for all specimens sampled around the Caspian Sea. Comparative analyses for different location will be performed. All measurements will be done by one expert and discussed at the second team workshop.

Task 3.3 Internal morphology and biomarkers (February - December 2001). 10-15 specimens of each target species from each location will be examined for histopathological changes of internal organs. Expression of cytochrome P 450 will be evaluated in the same organs. Kazakhstan experts with the consultative help of the Woods Hole Oceanographic Institution (WHOI) will fulfill this task.  

Task 4: Communication and Co-ordination  

The Bony Fish Team Leader will maintain at least monthly contact with all Bony Fish Experts.  He will review their progress and provide assistance and support where required.  The Bony Fish Experts will communicate regularly with the Team Leader.  The Bony Fish Team Leader will regularly communicate interim results of the Bony Fish analyses to each Expert.  

The Bony Fish Team will maintain close contact with both the Project Manager and the Regional Coordinator in Baku, Azerbaijan (Ali Ismailov).  The Team will also maintain close contact with the Sturgeon and Seal Teams, to coordinate sampling where possible.  Apart from appointing appropriate laboratories for analyses of specimens, the potential of each country will be assessed in order to conduct some of these analyses and expenditure will be estimated. Any problems regarding sampling, transfer of samples, and expenses will be discussed. 

Task 5: Workshops. Two team workshops are planned. 

Task 5.1 The first workshop will be conducted in late July 2001.  Appointed national experts as well as the ECOTOX Team Leader will participate in order to define objectives, methods of sampling and how they will be transferred to the laboratories. Experts will be asked to give their remarks on the draft workplan, which may be revised during the Workshop. Specific forms for recording morphological data and sample collection as well as procedures to be used when sampling and transferring them for shipment to the appropriate laboratories will be distributed at the workshop.  The preliminary drafts of species reviews and bibliography will be covered. 

Task 5.2. The second workshop will be held in February 2002. Experts from all countries will review the first draft of the Bony Fish Team Final Project Report in connection with reports of other teams, and to attend the Final ECOTOX Regional Workshop.  

Task 6. Reports

Reports for all activities and on a quarterly basis will be prepared by the Team leader and experts involved. The reporting schedule is:

Task 6.1 1st Field Report




August 2000

Task 6.2 2nd Field Report




December 2000

Task 6.3 1st Draft of External Morphology


January 2001

Task 6.4 1st Draft of Species Reviews


March 2001

Task 6.5 1st Draft of Internal Morphology and Biomarkers
March 2001

Task 6.6 3rd Field Report




April 2001

Task 6.7 2nd Draft of External Morphology


August 2001

Task 6.8 1st Draft of Bibliography



September 2001

Task 6.9 4th Field Report




October 2001

Task 6.10 Final External Morphology Report

November 2001

Task 6.11 Final Internal Morphology and Biomarkers Rept.
December 2001

Task 6.12 1st Draft of Bony Fish Team Report

January 2002

Task 6.13 Final Team Report



March 2002

ANNEX 3

STURGEON TEAM WORKPLAN

Background

The Sturgeon Team is one of three major scientific teams conducting the Ecotoxicology Project (ECOTOX), funded by the Large Scale Japanese Trust Fund through the World Bank.  This project was initiated at an inception workshop held in Baku, Azerbaijan in October 1999, and will be completed by May 2002.  

The Sturgeon Team Leader is by Dr. Mohammed Pourkazemi, of Rasht, I. R. Iran.  The Project Manager for the ECOTOX Project is Dr. David Aubrey.  PADECO Company is the Japanese consulting firm conducting the ECOTOX Project.  

The Sturgeon Team has identified several tasks for their work.  A schedule has been developed for completion of this work.  

Task 1.  Literature review

Each country will conduct a thorough literature review on the ecotoxicology of Caspian sturgeon, based on work performed in that country.  The literature review will include the following subtasks:

Task 1.1
Contribute to the Caspian ECOTOX Bibliography (coordinated by Ali Ismailov, Programme Coordination Unit, Caspian Environment Programme) by filling in electronic forms on the bibliography.

Task 1.2
Make photocopies of the above literature and submit these to Ali Ismailov by September 2001.

Task 1.3
Prepare written contributions to the Sturgeon Team draft report, according to agreements taken at the Sturgeon Team meeting to be held in July 2001 in Baku, Azerbaijan. 

Task 2. Sampling

Five commercially valuable species that produce the major part of the world’s caviar are found living in the Caspian Sea. Some of these species are distributed throughout while others are found only in specific regions (south) of the Caspian Sea. The five target species that will be sampled in this project are:

1. Beluga (Huso huso)

2. Russian sturgeon (Acipenser gueldenstaedtii)

3. Stellate sturgeon (Acipenser stellatus)

4. Persian sturgeon (Acipenser persicus)

5. Ship sturgeon (Acipenser nudiventris)

Sampling will be coordinated and done by the five marginal states of the Caspian Sea using a similar methodology. The Team Leader will have the overall responsibility of sampling and progress in work. Collection of samples from each of the marginal states will be carried out under the responsibility of the concerned Experts from each state. 

Sampling protocols, storage and shipment instructions, and other related documentation will be distributed, discussed, and modified based on the November 2001 meeting in Baku, of the Sturgeon Team.  These are being prepared by Dr. Pourkazemi.  

Sampling will be done in two ways:

a. Collection of adult sturgeons that migrate to the rivers leading to the Caspian Sea for spawning and are used for artificial breeding in sturgeon hatcheries.

b. Collection of sturgeon species from local markets and fishermen.  Since these are the sturgeon and eggs that make it to market, these fish will be most representative of human health concerns.  

Originally, it was planned to collect sturgeon from the sea during marine cruises simultaneously with the Stock Assessment Project Team.  Unfortunately, attempts by Dr. Pourkazemi to coordinate with the Fisheries Stock Assessment Cruise out of Astrakhan, Russian Federation, this past summer, were unsuccessful due to lack of room.  Though Dr. V. Ivanov of KaspNirkh had originally agreed to coordinate this cruise with ECOTOX, it was simply not possible in the end.  

Task 2.1 Sample Collection Time Table

No.
Country
Time
Authority

1

2

3

4

5
Russia

Iran

Kazakhstan

Azerbaijan

Turkmenistan
July-November 2001

October-December 2001

July-November 2001

July-November 2001

July-November 2001
KASPNIRK

International Sturgeon Research Institute

Kazakhstan Fishery Institute

Dr. Kasimov

Dr. V. Anisimov

.  

Task 2.2.  Tissues and morphological parameters.  Tissue samples from seven different organs including gills, kidney, gonads, intestines, liver heart and spleen will be collected. Sample preparation, handling, and transfer of samples to the concerned laboratories will be done in accordance with ECOTOX published procedures. Handling and transfer of samples will be coordinated with Dr. Tanabe (Ecotoxicology Team Leader: Ehime University). Coordination will also be made with Bony Fish and Seal Teams.

All morphological parameters (20-30 referred to in the guide to be developed during the first team workshop) will be determined and recorded for all specimens sampled. In addition to this, the first pectoral fin ray will be sampled from each specimen for age determination. Data such as date of catch, place of catch, air and water temperature, weight of fish, sex etc., will be recorded in specific data sheets kept at the disposal of the experts, and provided by the Team Leader. All morphological parameters recorded in specific data sheets assigned for this purpose will be sent to the Sturgeon Team Leader for statistical analysis using standard computer based methods of analyses. 

Task 2.3
CITES Permits (October 2001).  The Sturgeon Team Leader, Dr. Mohammad Pourkazemi, with support from the ECOTOX Coordinator (Dr. Ali Ismailov), will be responsible for obtaining CITES permits necessary for exportation of samples of Sturgeon and caviar for analysis.  

Sampling size

About ten specimens will be collected from each species in each country during each sampling (species not found in some countries will not be sampled e.g. A. nudiventris and A. persicus will not be sampled in the Volga River). Sampling size will depend on a number of factors, including the size of the fish, the ease of catch of the fish, the requirements for sufficient sample for quantitative analysis, and the limitations of the budget and the throughput capability at Ehime University.  In general, a target of ten fish of each species (with exceptions as indicated above) in each country will be attempted.

Task 3. Analyses

Samples collected will be analyzed from November 2001 to January 2002.

Task 3.1
Histopathological Analysis.  All specimens will be examined for histopathological changes and expression of Cytachrome P450. 

Task 3.2
Chemical Analysis.  Concentrations of different pollutants including heavy metals, hydrocarbons, and organochlorines will be examined in tissue specimens particularly in the liver, kidney, and muscle tissues owing to the accumulation of these pollutants in these tissues.

Task 3.3
Reference and Regional Laboratories.  Reference laboratories for each of the analyses are as follows:

· Histopathology Laboratory (to be determined at the workshop)

· Laboratory to determine concentrations of various pollutants (Ehime University)

· Regional Laboratory (I. R. Iran)

Task 4. Communication and Co-ordination

After preparing the draft working plan and appointment of experts from the five marginal states, communications will be initiated in June 2001. Apart from appointing appropriate laboratories for analyses of specimens, the potential of each country will be assessed in order to conduct some of these analyses and expenditure will be estimated. Any problems regarding sampling, transfer of samples, CITES permits and expenses will be discussed. 

Task 5.  Workshops

Two team workshops are planned. 

Task 5.1. The first workshop will be conducted in November 2001.  Appointed national experts as well as the ECOTOX Team Leader will participate in order to define objectives, methods of sampling and how they will be transferred to the laboratories. Experts will be asked to give their remarks on the draft workplan, which will be revised during the Workshop. Specific forms for recording morphological data and sample collection as well as procedures to be used when sampling and transferring them for shipment to the appropriate laboratories will be distributed at the workshop. The preliminary drafts of species reviews and bibliography will be covered. Launching the first workshop is essential to speed up sampling.

Task 5.2. The second workshop will be held in February 2002. Experts from all countries will review the 1st draft of the Sturgeon Team Final Project Report in connection with reports of other teams, and to attend the Final ECOTOX Regional Workshop.  

Task 6. Reports

Following the first workshop each of the experts will be asked to submit a report on the activities conducted on a monthly basis to the Sturgeon Team Leader. Any problems encountered should be immediately notified to the Sturgeon Team Leader through email, telephone or fax. The report schedule is as follows:

Task 6.1 Literature Review Completed

Task 6.2 Copies of Literature Submitted to PCU

Task 6.3 Report of First Team Workshop

Task 6.4 Field Reports

Task 6.5 1st Draft of Bibliography

Task 6.6 1st Draft of Sturgeon Team Report

Task 6.7 Final Sturgeon Team report

 
December 2001

December 2001

November 2001

Various

December 2001

January 2002*

March 2002

*Workshop to be launched in February 2002 to exchange expert opinion and discuss first draft of team report. After review and correction of draft report and agreement of all experts to the format the final report will be prepared.

ANNEX 4

SCHEDULES

General Schedule
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Susan Wilson Seal Team Leader
Mahmoud Masournian LR, Iran Seal Expert
Hormuz Asadi LR Iran Seal Expert
Tariyel Heybatoy AZSeal Expert
Bostan Suleymenoy KZ Seal Expert

Lev Knuraskin RF Seal Expert
Pavel Yerokhin TK Seal Expert
Tasks

Task 1: Literature Review
1.1 Submit electranic forms for bibliography
1.2 Submit photocopies of articles

1.3 Contribute witten surnmaries for report

Task2: Sampling
2.1 Site Identification

2.2 Procurement of equipment
2.3 Develop sampling plans
2.4 Collect samples

25 Rapid Response Sampling

Task3: Analyses
3.1 Histopathological and Pathogen Analysis
3.2 Chemical Analysis

Task 4: Communication and Coordination

Task 5: Workshops
5.1 Regional Workshop 1
5.2 Regional Workshop 2

Task6: Reporting
B.1 st Field Report

6.2 2nd Field Report

B3 Literature review completed

B.4 Copies of terature subrmitted to PCU
6.5 1st Draft of Team Report

6.6 Final Team Report
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Seal Team Schedule
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Ilgor Mitrofanoy Bony Fish Team Leader
Elkhan Rustamoy AZBony Fish Expert
Mohammad Piri LR. Iran Bony Fish Expert
Alexander Kushnarenko | RF Bony Fish Expert
Firdauz Shakirova TK Bony Fish Expert
Tasks

Task 1: Literature Review
1.1 Submit electranic forms for bibliography
1.2 Submit photocopies of articles

1.3 Contribute witten surnmaries for report

Task2: Sampling
2.1 Sampling in KZ part of Caspian
2.2 Sampling in AZ part of Caspian
2.3 Sampling in Middle and South Caspian
2.4 Sampling in RF part of Caspian

Task 3: Analysis
3.1 Contarminant analysis
3.2 Exteral Morphology
3.3 Intemal Morphalogy and biomarkers

Task 4: Communication and Coordination

Task 5: Workshops
5.1 Team Workshap 1
52 Team Workshop 2

Task6: Reporting
B.1 st Field Report

6.2 2nd Field Report

5.3 Draft of External Morphology

B.4 Draft of Species Review

5.5 Draft of Internal Morpholagy and Biomarkers
5.6 3rd Field Report

6.7 2nd Draft Exteral Morpholagy

6.8 Draft o Bibliography

5.9 4th Field Report

510 Final External Morpholagy

6.1 Final Internal Morphology and Biomarkers
6.12 Draft Final Report

613 Final Report
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Bony Fish Schedule
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Mohammad Pourkazemi  Sturgean Team Leader

Rafik Kasimov AZ Sturgeon Expert
Yulia Kim KZ Sturgeon Expert
Darnir Katunin RF Sturgeon Expert
V. Anisimoy T Sturgeon Expert
Tasks

Task 1: Literature Review

1.1 Submit electranic forms for bibliography
1.2 Submit photocopies of articles

1.3 Contribute witten surnmaries for report

Task2: Sampling
2.1 Field sampling

2.2 Laboratory sampling/field masurements
2.3 Obtain CITES Permits

Task3: Analysis
3.1 Histopatholagical analysis
3.2 Chemical Analysis

3.3 Reference Laboratories

Task 4: Communication and Coordination

Task 5: Workshops
5.1 Team Workshap 1
52 Team Workshop 2

Task6: Reporting
B.1 Report on 1t Team Workshop

6.2 Field Reports

B3 Literature Review Completed

B.4 Copies of Literature submitted to PCU
6.5 st draft of Bibliography

5.6 st Draft of Team Report

6.7 Final Team Report
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ANNEX 5

ECOTOX PUBLICATIONS

Cruise and Field Reports

Susan Wilson, Field Trip To Baku, Azerbaijan, To Investigate Caspian Seal Mortality, June 1st-14th, 2000.

Susan Wilson, Caspian ECOTOX Project, Visit By Sue Wilson To Turkmenistan, 9th –13th June, 2000.

Igor Mitrofanov, ASTP Fish Sampling, November 2000, Baku, Azerbaijan.  
Scientific Reports

Sample Handling and Analysis, Quality Assurance Project Plan (SHAQ), May 2000.

Hormoz Asadi , Mortality of Caspian Seal (Phoca caspica) in territorial waters and coasts of Iran, Winter 2001.

Dr. Bruce Amlicke, Telecommunications and Information Technology Assessment - Mission Report, Mission 1, August 2, 2000 To August 17, 2000; 15 October 2000.  
Scientific Publications

Kennedy, Seamus, Thijs Kuiken, Paul D. Jepson, Robert Deaville, Morag Forsyth, Tom Barrett, Marco W.G. van de Bildt, Albert D.M.E. Osterhaus, Tariel Eybatov, Callan Duck, Aidyn Kydyrmanov, Igor Mitrofanov, Susan Wilson, 2000.   Mass Die-Off of Caspian Seals Caused by Canine Distemper Virus, Emerging Infectious Diseases, v. 6, no. 6, p. 637-639.  
Press Releases

Press Release 14 September 2000, Canine Distemper Virus Identified As Cause of Caspian Seal Epizootic.

Press Release, 13 June 2000, Caspian Seal Mortality, Azerbaijan.

Meeting Reports

Project Launch Workshop Report, Baku, Azerbaijan, 12-13 October 1999.

Report of the ECOTOX seal team meeting, Institute of Zoology, Regent’s Park, London, January 31st, 2001.

Ecotoxicological Study: Investigation into Toxic Contaminant Accumulation and Related Pathology in the Caspian Sturgeon, Seal and Bony Fish (ECOTOX Study):  Inception Report, June 2000. 
ANNEX 6

INFORMAL REPORT OF SEAL TEAM MEETING

INSTITUTE OF ZOOLOGY, REGENT’S PARK, LONDON
31 JANUARY 2001

AGENDA

Meeting Participants

John Addy (BP)

Tom Barrett (IAH, Pirbright)

Gordon Beattie (OKIOC)

Rob Deaville (IoZ)

Callan Duck (SMRU)

Morag Forsyth (IAH, Pirbright)

Geoff Foster (SAC)

Ailsa Hall (SMRU)

Paul Jepson (IoZ)

Seamus Kennedy (DARDNI)

Thijs Kuiken (Erasmus)

Robin Law (CEFAS)

David Santillo (Greenpeace)

Russell Tait (Exxon/Mobil)

Shinsuke Tanabe (Ehime)

Clive Ward (Dundee)

Sue Wilson (ECOTOX Seal Team Coordinator)

11.00am
1.   Introductions

2. Current status of seal study within context of ECOTOX project and aims of seal study

3. Questions arising

4. Discussion of results and reporting so far

5. Ongoing and future work

Scientific considerations

Logistics

(1.00pm

Coffee & sandwiches)

Reporting, including final ECOTOX report to World Bank

Budget considerations

Liaising and collaborating between organizations and programmes

Seal study ‘wish list’; recommendations for future work outside present ECOTOX remit and scope.

6. Any other business

(3.30pm

Coffee)

3.45pm
8.   Conclusion of main meeting as regards structure and modus operandi  

  of ECOTOX seal team and associates over next 20 months

4.15pm
9.   Main meeting concludes

4.30pm
10. Continued informal meeting between those participants able to stay 

      Longer.

INFORMAL MINUTES

A discussion document was sent to each participant beforehand and was also handed out at the meeting and a slightly amended version of this is attached to this report. The document outlined the history of the ECOTOX project, objectives of the ECOTOX Caspian seal study, summary of the seal study to date, defining the problems facing Caspian seals, items of scientific work which may help the Caspian seal and which of these items is being addressed by ECOTOX – together with a list of publications and documents relating to the ECOTOX seal project to date. A diagrammatic summary of threats facing the Caspian seal was also distributed to the meeting. After ‘introductions’ a few minutes was allowed for all participants to read over this document.

Discussion of Results 

TK
Queried the level of the 2000 Caspian seal mortality and whether we can define ‘mass mortality’ and ‘high mortality’?  For example, post-weaning pups of the harbor seal in the Dutch Wadden Sea are estimated to suffer 7-12% mortality, especially in the winter.   

CD
Also queried how the 2000 mortality fits in with the wider and longer-term Caspian seal picture. He briefly reviewed the population trends as they are known (i.e. ca. 1m estimated at turn of 20th century, very high harvesting levels of up to 300,000 earlier in 20th century, estimate (Krilov, 1990) in mid-late 1980s of 350-400,000 seals, current harvest quota of 26,000 pups, but no commercial hunting now for several years, at least in Kazakhstan. To a query of whether this year’s mortality was considered an unusual event by local people, he replied that people were certainly very aware of it. He also cited data (collected by Hadjiev, Eybatov and colleagues in Azerbaijan) on the overall annual numbers of dead seals stranding on the Apsheron peninsula over the past 30 years or so as fluctuating between 2,000 and 6,000. Unfortunately, since nobody seems to have a copy of this data, it is suggested we request BP in Baku to make available this information from the report to them by Hadjiev, Eybatov and colleagues – SW

TK
Pointed out that most of the seals which had been definitely diagnosed as having CDV lesions at the time of death were young seals between 0 and 1 years, and that this infection of young seals would be consistent with distemper being endemic in the Caspian seal population. Some of the older animals examined had antibodies to distemper, but little or no histological signs of the disease itself. (There was one notable exception to this – a 23-year old male with severe distemper lesions). 

TB
Considered the differences between epidemic and endemic morbillivirus infections. Rinderpest has a 3-year cycle in cattle, and CDV has a 3-year cycle in unvaccinated populations of domestic dogs.  Work on measles in human populations has suggested that the population size required to maintain an endemic morbillivirus infectivity is about 300,000. However, it is by no means certain that that number of seals would be required to maintain an endemic CDV. (It seems, in fact, unlikely that the Caspian seal population is still that high, given the low fecundity and high mortalities reported over the past 20-30 years). He pointed out that during the 1988 North Sea PDV epizootic, about 60% of the harbor seal population were estimated to have died. The number estimated in the Caspian was of the order of 10K – which, even if the Caspian seal population were as low as 100K would only be 10%. 

SW
Even though CDV (found by PCR in one seal) was not diagnosed as the cause of death in the 1997 mortality in Azerbaijan, distemper lesions were found in an animal in early 1998, and with the wisdom of hindsight it seems likely that the 1997 mortality was primarily due to CDV. 

Several

Another point in favor of distemper being endemic rather than epizootic is that the strain of the virus was the same in 1997 as in 2000. An epizootic would be more likely to be caused by a virus being newly introduced to the seal population from outside, i.e. from a terrestrial carnivore.  There was some discussion on whether the CDV in the Caspian seal might be found to be cycling in synchrony with that in a nearby population of terrestrial carnivores.  It is, of course, necessary to know if the CDV strain found in the seals is the same as that in terrestrial carnivores adjacent to the Caspian. To investigate this, it was considered that it is probably most realistic to sample domestic or feral dogs diagnosed with CDV. The mode of transmission between seal and wild, domestic or feral dog was considered. From seal to dog is apparent – domestic and feral dogs may roll in or eat seal carcasses (this occurs frequently on the Apsheron peninsula) and wolves are said to predate frequently on seal pups on the ice. From dog to seal is less obvious, although dogs or wolves may occasionally mingle with seals at haul-out sites. 

TB
Retrospective serological surveys would be helpful to look for levels of antibody, which could give a picture of past CDV epizootics or endemic cycling.  He emphasized the importance of integrating the tissue contamination study with the pathology study and also of taking a long-term view of epidemiology. 

SW
Agreed and emphasized that the project was endeavoring to collect a full pathology and toxicology profile for each seal. Of course any associations are hard or impossible to prove with such a small sample size as we have to date, but as the sample size increases as the project continues, hopefully some associations may become apparent.

ST
Emphasized the low fecundity rates of adult female Caspian seals (apparently decreasing from about 50% to about 25% in recent years). Also, in most seals, OC levels are higher in males than in females, but his studies on Pearl Island indicated no significant difference between males and females. He interprets this as meaning that because relatively few females are giving birth, they are not off-loading their OC burden to their pups.   

RL
Suggested natural fecundity may have been higher than at present at the turn of the 20th century, judging by hunting levels.

There was brief discussion (ST, SW, PJ) of the relatively high Zn (and Fe) levels & low Cu levels found in the June 2000 Azerbaijan seal tissues. Dr Tanabe found that the hepatic and renal Zn & Fe levels were higher than those previously found in tissues of healthy seals from the NW Caspian. He also found negative correlations between blubber thickness and hepatic/renal Zn and suggested that these seals had been exposed to high Zn and/or Fe leading to disturbance in homeostatic control and nutritional status. He suggested that high Zn may be a causal factor rather a consequence of the emaciation observed because corresponding Cu levels were extremely low and not correlated with the Zn & Fe levels.   

RT
said there was information (from Exxon/Mobil studies in the area 1n 1998 and 2000) indicating very high levels of Zn in the sediments about 45km off Azerbaijan.

Discussion on Reporting of Results 

A preliminary paper announcing the identification of CDV as the cause of the 2000 die-off has already been published (Kennedy et al. 2000.  Emerging Infectious Diseases, 6: 637-630). 

Two papers, one on organochlorine and organotin contamination and one on trace metal contamination have been prepared for publication by Dr Tanabe’s colleagues (Kajiwara et al., in prep., Anan et al., in prep.). Drafts of these manuscripts have already been circulated to team members for comment. 

Dr Tanabe had requested team consideration of co-authorship of these publications. Discussion with the team members present who were involved in the collection of the samples (SW, TK, RD, PJ, CD) resulted in general agreement that on this occasion (since an overview paper is also being prepared) it would be most appropriate for team members and the ECOTOX project just to be recognized in the acknowledgements. However, since Dr Tanabe is integrating his 1998 work on lethal sampling of healthy seals in the North Caspian into the paper on trace metals, it was requested that he make sure that it is clear in the acknowledgements that the ECOTOX seal team was not involved at all in that programme and collected only samples from seals that had died in the 2000 mortality.  

Some discussion of Quality Assessment in the organochlorine analysis took place between RL and ST. Three of the seal blubber samples (nos. 8, 9, & 10) from Kazakhstan (collected by I. Mitrofanov with C. Duck) had been analyzed both by the CEFAS (RL) and Ehime (ST) laboratories. The results of the CEFAS analysis were generally somewhat lower DDT and PCB concentrations than were obtained by Dr Tanabe’s group and the two groups use different quality control standard references. CD offered the results from the other four blubber samples taken in Kazakhstan in May to Dr Tanabe to include with the other OC results in his paper. Dr. Tanabe and Dr. Law are therefore going to see if the differences between their respective procedures can be reconciled.   

TK 
outlined plans for preparing a manuscript on an overview of the 2000 mortality.  He will be the lead author on this paper. The results will include –

· Background: history of Caspian seal mortality events

· Results of gross pathology

· Diagnosis of morbillivirus lesions by IHC, detection of antibodies by IgG & IgM, identification of virus by PCR, characteristics of virus, nucleotide sequencing.

· Bacteriology – particularly of visible lesions

· Parasitology

· Algal toxin results (which were negative)

· Serology – for Brucella
· Toxicology data  - refer to papers already in preparation by Dr Tanabe’s group. Discuss possible contribution of pollutants to immune suppression & exacerbation of viral and bacterial infections

· Discuss Caspian seal CDV in comparison with previous morbillivirus outbreaks in marine mammals, and discuss bacterial disease as being secondary event to the primary viral disease. 

· Discuss potential threat of CDV to Caspian seal population

· Recommendations

Dr Kuiken hopes to have a first draft of this manuscript by the beginning of April.

Reporting of Future ECOTOX Seal Work Over Next 18 Months

This discussion didn’t quite happen, possibly because no further samples or results have yet been obtained and therefore the nature of future publications and reports remains speculative. However, the present analytical team members have indicated their willingness to continue analysis as requested on tissues coming shortly from Iran and on future tissues. Agreement over division of labor between some laboratories (Pirbright and Erasmus) with the capacity to carry out the same tests has been reached. It is expected that Morag Forsyth and Tom Barrett of Pirbright will be preparing a specialist paper on CDV nucleotides and sequencing and that Geoff Foster of SAC may prepare a specialist paper on bacteriology. Thijs Kuiken has left open for the time being the possibility that he might prepare a second ‘overview’ paper with future results, depending on what samples are collected and what those results should be. 

Budget Considerations

SW briefly outlined the remaining seal project budget for the ‘international’ part of the team remaining after all costs of the June 2000 trip to Azerbaijan, subsequent analysis and the present workshop will have been covered. She stated that this comes to approximately US$23,000, although the actual figure will be closer to $21,000
 since total analytical costs were somewhat higher than initially predicted. This sum has to cover future travel, consultants’ fees and analytical costs by the ‘international’ team and also at least some of the international transport costs of tissue samples from the Caspian to the United Kingdom and Netherlands. This sum is in addition to $5,000 for the appointed ECOTOX seal scientist and colleagues in each Caspian country. The toxicology analyses and transport of samples to Japan comes out of a separate budget. 

This remaining sum of approximately $21,000 is clearly not large enough to do anything other than coordinate the ongoing mortality surveying, necropsy and tissue sampling in the field by Caspian scientists, organize the transport of samples and carry out some selective aspects of pathological investigation. Fortunately, the thoroughness of the investigation on the 2000 samples means that some selectivity in future samples (especially for PCR and algal toxin) is possible.   

The representatives from the oil companies (GB from OKIOC, JA from BP (AIOC) and RT from Exxon/Mobil) all expressed interesting in providing the project field teams in the Caspian with assistance ‘in kind’, such as boats or other transport and other logistical help. 

RT  
explained the current difficulty for Exxon/Mobil with regard to Iranian participation in the project and any benefit to Iran from Exxon/Mobil assistance due to the current US embargo on aid to Iran. However, he offered assistance in kind where and when participation by Iran would not be an issue. 

JA  
offered BP(AIOC) assistance by way of the use of a boat, vehicle or possibly helicopter for survey in Azerbaijan. 

These very generous offers of help with transport and access to seal haul-out sites by boat will be invaluable to the ongoing project.

Ongoing Project

The question was raised by SW as to whether it would be possible for the international seal team members to participate in any further field work for the remainder of the project, owing to lack of funds

SW 
asked the meeting to consider the desirability of 2/3 members of the ‘international’ team going to Ogurchinsky Island with the newly forming Turkmenistan seal team. The scientific purpose of this trip (for about 5-7 days) would be to assess the population structure and status towards the end of the breeding season and to assess the condition of pups at this time. High OC levels in lactating females could lead to neonatal morbidity of pups, which would become more obvious towards the end of the breeding season. Any dead pups, juveniles or adults would be necropsied and sampled. The other purpose of the trip would be to facilitate the start of a seal team in Turkmenistan. There are no seal specialists there at present, but a team of biologists, fisheries and conservation specialists who are eager to learn. Ogurchinsky Island is the only seal haul-out site in Turkmenistan where assembling and training of the potential team could usefully take place, possibly together with seal team scientists from Iran and Azerbaijan. 

RD & PJ offered, as an alternative, since $$ are low, to demonstrate their work on the United Kingdom marine mammal stranding programme here in London to any Caspian seal team members.

SW 
felt this offer would be very useful (and many thanks to RD and PJ), especially if any of the Caspian scientific team should be traveling to London with tissue samples for analysis. In fact, such an arrangement is now underway with the Iranian seal scientist, Dr Hormoz Asadi, due to visit the United Kingdom ca. 14th February with a batch of samples collected in Iran at the end of 2000. However, SW did not feel that this could be a substitute for facilitating the intended ECOTOX remit, i.e. of studying mortality and toxicology of Caspian seals in the context of their natural environment.  

Because of the extreme pressure of lack of funds, it is decided for the moment that if it is still possible to organize the Ogurchinsky field trip for this season, SW will go alone from the international team, but will try to ensure that there is at least one veterinarian or biologist accustomed to carrying out necropsies on the team. (If at least one of the international team does not go, the expedition to Ogurchinsky Island will not be feasible, and the Turkmen team will not be able to engage in their part of the project at all)
.  

Apart from this, it is not expected that the international seal team members will make any further trips to the Caspian during the project, unless further funds should become available.  

Seal Study ‘Wish List’ and Recommendations for Future Work

This discussion was pre-empted by an announcement early in the meeting by Callan Duck of SMRU of his intention to submit in October 2001 a proposal to the EU for 3m ecu to carry out a broadly based study of Caspian seals, starting probably in late 2002. The proposal would incorporate first and foremost population surveys and studies of migration patterns, but would also encompass the continuing toxicology and pathology investigation now being carried out under ECOTOX, and the proposal for these topics would be based to a large extent on results of the ECOTOX study. He indicated that the new programme would operate under the umbrella of the CEP and would assume the present ECOTOX project infrastructure of field team and analytical personnel, but would be coordinated by SMRU.

Clearly such a proposal by SMRU with regard to a sorely needed reliable population survey and also telemetry studies of migration patterns would have considerable merit, There is no doubt that the ECOTOX personnel at present would offer every possible contribution and support to such a proposal.

Other aspects of the proposal  - by which SMRU would assume coordination of the seal mortality investigation in 2002 – will clearly require discussions in the immediate future between SMRU and current ECOTOX coordination personnel about their respective plans for future funding and organization. Although it was obviously not possible to have an impromptu discussion of this at the meeting, it is hoped that discussion in the coming weeks will lead to SMRU and ECOTOX liaising closely with their respective plans for future investigations on the Caspian seal.    
ANNEX 7

REPORT SUMMARY

MASS MORTALITY OF KILKA

ACADEMIC COUNCIL OF KASPNIRKH

JULY, 2001

(unofficial translation)

During scientific-research studies carried out on Prognoz PC-300 in the middle and south Caspian Sea in April-May 2001, significant concentrations of dead kilka were found. Death of kilka was recorded practically along the entire middle and south Caspian Sea excluding the southern coast of I. R. Iran where no studies were performed. The primary fish was anchovy kilka, and the highest density of dead fish was recorded in the sea from Bautino (Kazakhstan) southwards towards northern Turkmenistan.

To determine the reasons for the mass die-off of kilka, fish and water samples were taken for further assessment of ecological conditions of habitats, food web, and physiological and epizootic characteristics of the Caspian kilka.  Preliminary results of studies include:

· Water temperature in the area of the middle and south Caspian exceeded the climatological average by 4-50C during April-May, heating the upper layer of the sea to 28-300C and more.

· Water salinity was consistent and low with high levels of water pollution. Concentration of total petroleum hydrocarbons (PH) in sea water exceeded MAC (maximum admissible concentration) on average by 19 times at all stations and had extremely high values (81 MAC) in the area of Neft Dashlary (Oily Rocks).  The area was also marked by high volumes of polycyclic aromatic hydrocarbons (PAH), in particular naphthalene and 2-methyl-naphthalene. Water of the south and middle Caspian Sea also had anthracene concentrations exceeding standards by 2.6 times on average. The level of benzo-a-pyrene varied between 1.76 and 2.03 MAC. To compare these values: petroleum hydrocarbon pollution of the North Caspian waters is lower by 4 times.

· Waters of the Caspian under study are also characterized by high levels of volatile phenols, which generally had concentrations between 1.5-4.7 MAC with mean value of 2.9 MAC (average level of phenols in the North Caspian was twice lower).

· Synthetic Surface Active Substances in sea water were at background values and did not contribute to the pollution.

· In recent years, the Caspian waters have shown a tendency for increase of heavy metal (HM) concentrations, which was confirmed and shown by the present studies. Relative uniformity of the distribution of trace elements in the water in the study site indicates their high background content in sea water rather than local pollution.

· HM are ranked in order of increasing values of MAC exceedance: Zinc, Lead, Nickel, Copper, and Cobalt. The maximum concentration of copper was measured in the southwest of Adamtash (square 765) at 10.3 MAC. Also recorded was an increased concentration of toxic elements such as Cadmium, which, while not exceeding MAC, was higher than values measured earlier in the North Caspian. This finding could be indicative of man-caused pollution of sea waters.

In tandem with water sample analysis, toxicological studies of kilka were done. Results of the analysis showed presence of chlororganic compounds (approximately on the level of concentration observed in roaches and gobies) and mercury (on the level of concentration measured in ordinary fish).  Exceedance of MAC was noted for Zinc (in liver and gills of sturgeons), Lead (by three times), and Cadmium (twice).

Analysis of hydrocarbon content in Caspian kilka showed presence of aromatic hydrocarbons indicating oil pollution in amounts corresponding to the annual average of their concentrations in gobies of the North Caspian. No clear differences were found between samples of live and dead kilka.

Thus, as a result of studies performed in the surface waters of the middle and south Caspian Sea, high concentrations of petroleum and polycyclic aromatic hydrocarbons, volatile phenols, and heavy metals were observed. Continuous presence of these substances in water could contribute to chronic toxicity of biota. This hypothesis was confirmed by the results of chemical analysis of the tissues of the Caspian kilka.

Species diversity of zooplankton in the middle and south Caspian Sea, like that of phytoplankton, was twice lower (33 and 17 species vs. 60 and 37 species in early 1990s). In addition, zooplankton species were not merely reduced but showed loss of favorite food for kilka. The most important food for kilka – Eurithyiids and other copepods – were replaced by nauplius stages of the barnacle Balanus, the biomass of which in the middle Caspian Sea made up 75 percent and in the south Caspian Sea 53 percent, of the total zooplankton biomass. Total biomass in the middle Caspian Sea was generally reduced by 9.7 times compared with the results of 1990s, with their number reduced by 4.3 times. Extremely depleted was the number (by 50 times) and biomass (by 10 times) of Copepods, the basic food for kilka.

Analysis of the fat content of Caspian kilka confirmed the unsatisfactory condition of the population. Anchovy kilka and ordinary kilka have totally switched to feeding on nauplius stages of the barnacle Balanus, which is actually ballast feed, since they are practically non-nutritive and, therefore, not being digested. The low consumption of favorite nutrients – Copepods – may explain their low biomass (1.3 mg/m3).

The condition of Big-eyed kilka is much better and their food intake exceeded the optimum value (101.9 0/000). However, the average fat content did not exceed one percent with a maximum value of 4 percent.

In the central and western parts of the middle Caspian Sea, the ctenophora Mnemiopsis introduced through the Azov Sea and the Black Sea was not found, although concentrations of its larvae and whitebait were recorded in the most southern part of the study area. Some individuals were found in the eastern part.  All regions of the south Caspian Sea were characterized by concentrations of larvae, and rare later medusa development stages, of ctenophora. The highest concentrations were recorded in the western and central regions of the South Caspian. At the same time some individuals were observed in the region of Ogurchinskiy Island.

A tentative conclusion is that the food chain of the Caspian Sea has changed, adversely affecting its biological resources. One of the reasons for those changes could be biological contamination of the sea by exotic species. Predicted consequences might include reduction in kilka catch and possible replacement by big-eyed kilka.

Analysis of these physiological and biochemical as well as histophysiological studies of “normal”, “semi-live,” and “dead” anchovy kilka showed essential differences. Differences between individuals identified from biochemical and histological parameters were identical to those differences observed based on nutrition and ecology. Furthermore, these differences correlated with differences in measured variations in stressors to the fish. 

High levels of immune deficiency were observed in both live and nearly dead fish. High rates of lipid oxidation were observed, along with low anti-oxidant activity in nearly dead fish (normal fish had moderate anti-oxidant activity). Chemical residues from over-oxidation are similar to those found in gobies affected by high stress.

Increase of activity of lactate dehydrogenease and cytochrome oxidase also indicate stress.  Big-eyed kilka caught in the region had similar high biochemical activities.

Studies of other biochemical parameters like content of glycogen and protein in tissues showed reduced levels in “normal” and dead fish. Even kilka of “normal appearance” had low levels of protein in tissues (58.2 mg/g compared to standard level of 50-100 mg/g) and especially of glycogen (12.6 mg compared to standard level of 100-250 mg).

Histochemical analyses of samples taken from fish showed changes in viscera (muscles, liver, intestine) that could be characterized as permanent (dystrophy, necrosis, decrease of glycogen, lipid, and ribonucleicprotein) and abnormal blood microcirculation (hemorrhage, hydropy, and fibrinogenous swelling of capillary walls) and hepatic deficiency. 

Thus, based on this information, kilka populations have been affected by a stress factor of sufficiently high intensity and duration, resulting in death of weak individuals (those fish having small reserves of lipids, protein and glycogen).

Results of studies also showed presence of a great number of gas bubbles in the intestine and even in tissues of kilka: the so-called “gas bubble” disease. This is indicative of the sudden and rapid rise of fish from depths to the surface of water.
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� Note – it now appears that a further $11,000 will be available to the seal team from the existing budget, meaning that a total sum of approximately $32,000 remains for the international component of the seal team from Feb 2001. $4,000 of this may therefore be applied to Turkmenistan for local costs of organising the Ogurchinsky Island field trip. - SW 


� It now seems likely that a delayed Ogurchinsky Island trip will go ahead around the end of March. 
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