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Summary:

In order to implement the project properly and to collect appropriate numbers of sturgeon brood stocks from the Sepidrud River, several administrative coordination meetings have been conducted as well as communication established with relevant government organizations. Information to the fisher community and inhabitants in the vicinity of the Sepidrud River through personal contact and through printing and publishing of brochures has been disseminated. Also a contract has been signed with local fishers to ensure delivery of live spawners of sturgeon for the project. A well equipped team was set up to catch sturgeon spawners in the spawning season in spring and autumn in the Sepidrud River estuary. Procurement of transfer equipment to confine spawners, and all spawners have been kept in separate concrete tanks with freshwater until the time of artificial breeding.

 Totally 15 breeders of  A.stellatus ( 9 specimens) and A. persicus (6 specimens) were collected  which shows that coordination and bringing local organization and fishermen is effective measures to save critical endangered sturgeon stocks in the spawning sites. Artificial breeding of spawners using micro incision is an effective ways to save the rare breeders alive for the future. It is necessary to tag all sturgeon spawners and adapt them in captive condition. Rearing larvae and fingerlings up to 30 grams for release in the Caspian Sea showed a better tools increase the release efficiency. Construction of Sperm, DNA and Tissue banks from all breeders can be a suitable model of rare species conservation. Brood stock establishment through selection methodology can save resources both for future rehabilitation and aquaculture extension. Molecular genetic analysis conducted using Microsatellite markers and specific markers were developed for each of the crossings.

To show the results and outcome of the project via organization a national as well as Regional workshop being consider an effective tools and as a model to SAVE STURGEON SPECIES in the CASPIAN SEA. Such model can practically work if the local, national and regional authorities continue such project in their region at least for next 20 years to recover genetic resources of each stocks at least for 10 generations. Public awareness and their active involvement is key point for success of the sustainable management and conservation program.

1- Introduction:

The present pilot project conducted at International Sturgeon Research Institute and  supported by Iranian Fishery Research Organization (IFRO) as well as the Caspian Environment Program (CASPECO Project ) during 2010-2011 under  the contract (Ref.: CASPECO/69845/ISRI/2009/02). This pilot project is the first at its kind on conservation of gene pool of sturgeon in native ecosystem that supported by CASPECO initiative on  the Sepidrud River, the largest river in the south Caspian Sea in the Iranian waters and also as a unique ecosystem in the Southern Caspian regions. This pilot project provides as a model for all Caspian range state, clearly demonstrate that how to save the sturgeon resources and how bring local fishery community as part of implementation of conservation program and how to apply new technology to save critical endangered species alive. 

2-Background & Justification:

The valuable sturgeon stocks of the Caspian Sea that are increasingly on the decline have dropped from 28500 tons in 1985 to less than 500 tons in 2011. Despite the tremendous measures taken by national and regional organizations, e.g. the Commission on Aquatic Bioresources of the Caspian Sea, Caspian Environment Programme, and the Convention on International Trade in Endangered Species of Flora and Fauna (CITES), there has been no effective change in the plight of sturgeon stocks in the Caspian Sea. Researchers are greatly concerned that if the current sturgeon management trends continue, the sturgeon population and the genetic resources  of most Caspian Sea’s sturgeon species will be extinct in the wild. The current situation for some valuable and rare species such as the ship sturgeon (Acipenser nudiventris) is already very critical and this will follow for other species sooner or later. On one hand the presence of hundreds of illegal fishers and gill nets barriers placed across the width of rivers and estuaries have limited the upstream migration of spawners to the spawning grounds and on the other hand pollution and degradation of the spawning grounds minimize the natural reproduction of sturgeon broodstocks. 
Sturgeons are anadromous species, migrating into rivers entering the Caspian Sea for spawning. The genetic stocks of each river basin are the valuable gene pool resources of a country Therefore the continuous monitoring of genetic stocks of each species is essential for sustainable management. Conservation and rehabilitation of the genetic stocks of sturgeons is feasible with the cooperation of all Caspian Sea range state including I. R. Iran, Azerbaijan Republic, Russian Federation, Kazakhstan and Turkmenistan. and the application of modern methods of artificial breeding and rehabilitation of stocks.
A comparison of the export quotas for caviar and the past catch in Sepidrud highlight the plight of the fish. The quota for I.R. of Iran for 2008 was set at 42 tons and for 2011 all Caspian Sea range state did not reach to an agreement to export caviar in international market. This compares very poorly with the historical and scientific evidence that Sepidrud River alone produced 120 tons in 1950’s of caviar and each of the five sturgeon species particularly A. persicus and A. stellatus are known to have migrated to this river in large numbers. The catch figures and migration of sturgeon spawners to this river have continuously declined and for some species, e.g. beluga  not a single spawner has been catched  in the river since 2007. Based on the definitions on a “Extintic species” IUCN, if a species has not been reported in a geographical basin for a period of 50 years, it can be considered as being extinct. If urgent measures are not sought out to prevent this, it is clearly seen that the remaining stocks will also suffer the same fate and become extinct. On the other hand if at some time male and female spawners are caught in different years, due to the lack of a definite conservation and live gene bank strategy no measures (eg; live removal of sperms, eggs and keep broodstocks alive for future reproduction, PIT tagging, age and genetic identity, avoiding inbreeding, etc..) are taken to conserve these species based on genetic principles at sturgeon hatcheries and rehabilitation centres. 

Each of the five sturgeon species in the Caspian Sea i.e Huso huso, Acipenser persicus, A. gueldenstaedtii, A. stellatus and A. nudiventris  is comprised of various populations and races. Scientific analysis of the different populations of the five Caspian Sea sturgeon species using microsatellite method and mtDNA indicate that for beluga sturgeon there are at least two different populations in the south and north Caspian Sea and that that the A. persicus is comprised of three populations, A. gueldenstaedtii of three populations, A. stellatus of four populations and A. nudiventris of two independent populations (Pourkazemi 2009). The different populations and races of each species which comprise the gene pool of that species have been established over millions of years in different regions of the Caspian ecosystem and are unique species to a specific geographical location . e.g. Volga, Ural, Kura and Sepidrud Rivers.

Unfortunately to date the fishery authorities of the Caspian littoral countries tasked to deal with sturgeon catch and utilization have not paid enough heed to this matter of great concern and the managers of sturgeon hatcheries who produce and release millions of sturgeon fingerlings through artificial breeding programs have largely remained unaware to the importance of the issue. As a result the fishing pressure exerted on the different populations and races as well as on the gene pool has remained unsustainably high while no measures are being taken to conserve the genetic pool of these species which are endangered and/or threatened with extinction. Being unaware of these specific gene pools, no priorities (establishing protected area, limited fishing zone for rare genetic stocks, releasing larger size eg; 20-30 grams fingerling,) are set for their conservation and preservation. The scientific understanding of the specific stocks in the waters of each state should thus be taken as the first priority issue for the conservation and restoration of the genetic stocks of sturgeons in each of the Caspian States. 

There are several ways to conserve sturgeon gene pool such as live gene bank, sperm cryopreservation, DNA and tissue bank. At present situation of the Caspian Sea, all above proposed ways should parallel be conducted, with high priority on live sturgeon gene bank. Cryopreservation of sperms from different sturgeon species is undertaken throughout the world and several reports are available for various species (Alipour et al.,2009; Park & Chapman, 2005; Kopeika et al., 2000; Sarosiek et al., 2004; Cosson , 2008; Park & Chapman, 2005; Alavi et al., 2008; Glogowski et al., 2002 Billirad, et al., 2004). During the past 15 years, very effective practices have been carried out at the International Sturgeon Research Institute that has yielded valuable information in this area. It fully suggested that cryopreserved sperm of rare sturgeon species can be stored in liquid nitrogen and can support the sturgeon reproduction in shortage of male brood stocks and even can be transported to another sturgeon hatchery which is located in far distances.
If national and regional authorities support and continue the implementation of the outcome of this project, for sure, it will prevent the further extinction of sturgeon population entire Caspian Sea, and also assure the conservation of valuable Sepidrud River sturgeon’s population for the future to support rehabilitation programs, establish the gene bank and also develop aquaculture in the region.

3- Goals and Objectives: 

The Sturgeon gene pool conservation from the Sepidrud River has two following objectives, including:

· Prevent the complete extinction of sturgeons in the Sepidrud River through  a pilot project to conserve genetic stocks of sturgeons in Iran and present a suitable model for other valuable species threatened with extinction in rivers in the north of Iran;

· Establish a tissue bank,  a DNA bank and  isolate important and specific genes from these spawners

4- Key Questions 
The Sturgeon Gene Pool conservation in the Sepiedrud River project will focus on the questions listed below:

· Has the project brought together all relevant local authorities to take part in the project and received appropriate support from them.
· How local fishermen can contribute in proper implementation of the project? Can lessons be learnt?

· Can sufficient wild sturgeon brood stock be collected? 

· How, will be the implementation of following new technologies?:

· Without killing of brood stocks and live removal of ova for fertilization

· Live maintenance of wild spawners and their adaptation in captive condition

· Sperm cryopreservation

· Molecular genetic analysis

· CWT tagging

· Construction of live gene bank 

How to bring all national and Caspian Sea stakeholders to attend for a national and regional workshop to present the results and achievement of the project? 

5- Methodologies applied, 
Several methodologies and techniques were applied throughout this pilot projects.  Applied methodologies are divided in 4 following phases; details of protocols were presented in the annexes.  

Phase I

· In order to collect appropriate number of sturgeon brood stocks from the Sefidrud River several administrative coordination meetings well as communication being conducted with relevant government organizations such as Iranian Fisheries Organization, Management of Sturgeon Affairs, Department of Environment, Guilan Fishery Department, Security guards or police force, sturgeon hatcheries and rehabilitation canters, various departments of sturgeon breeding and rearing, physiology and genetics of the Institute.
· Information to the fisher community and inhabitants in the vicinity of the Sepidrud River through personal contact and through printing and publishing of brochures   (Annex 8)  disseminated. Also a contract has been signed with local fishers to deliver live spawner of sturgeon for the project.
· Setting up a well equipped team for the catch of spawners in the spawning season in spring and autumn in the Sepidrud River estuary.

· Procurement of transfer equipment to confine spawners, i.e. fiber glass tanks, oxygen cylinders, stretchers, shades etc.

· Maintenance of spawners in concrete tanks in freshwater and brackish water until the time of artificial breeding

· Artificial breeding of spawners using micro incision (Annex 1)
· Preparing tissue samples and preserved in alcohol and  freezer at -80°C (Annex 2)
· Extraction of DNA (Annex 3). 
Phase II

· Tagging all sturgeon spawners.
· Maintaining spawners after artificial breeding, adaptation in captive condition.
· Rearing larvae and fingerlings in two steps: a) Rearing up to 30 grams for release in the Caspian Sea b) Rearing for two years in freshwater and make a selection for construction brood stock.
· Rearing and monitoring of premature specimens.
Phase III

· Cryopreservation of sturgeon sperms from Sepidrud race and long time preservation of this sperm (Annex 4).
Phase IV

· Molecular genetic analysis conducted using Microsatellite markers (Annex 5).
· Developing specific markers for each of the crossings.
· Stabilizing allele frequency between parents and offspring and preparing a genetic identity for them.
6- Achievements:
Coordination
1. Following consultation and cooperation meeting with presence of the representatives of Fishery and Environment Organizations in Guilan Province. This meeting was attended by the general director of Fishery Organization, the general director of the Environment Organization, Sturgeon company manager, Sturgeon stock enhancement experts, the head of Shahid Beheshti sturgeon hatchery and rehabilitation centre, and some researchers in technical departments (Reproduction and Aquaculture, Genetics and Physiology departments). 

Following issues were discussed and agreed during the meeting:

· Cooperation with groups for brood stocks catch  in the Sefidrud River 

· Establishment of security  Guard   at Sea  and river  for  controlling and steady inspection

·  Identification of about 30-40 local fisherman guaranty to purchase their catch and paying reward to their service (In addition the cash payment for the price of meat and caviar, an extra 200$ for female breeder, 100$ for male breeders are paid directly to local fishermen). 
· Budget allotted for the effective person in brood stocks collection from CASPECO funds

During sturgeon migration season(March- May) in 2010 and 2011, totally 8 inspections were conducted in Sefidrud River and a session of project description and understanding was organized with indigenous fisherman, inhabitants, supervisors, sea inspectors and local directors. Topics regarding the importance of the project, maintaining spawners alive and health for rehabilitation, conservation of sturgeon genetic resources which needs cooperation of inhabitants were emphasized and highlighted. Also theywere invited to visit the project and cooperated in releasing sturgeon fingerlings.

Breeding and rearing of spawner
2. In 2010 and 2011 experiments, a total of 15 spawners (6 pieces Acipenser persicus and 9 pieces Acipenser stellatus) were collected from Sefidrud River by pure sine net & floating gillnets. All adults’ breeders were transferred by oxygenated holding tanks with special trucks to the Shahid Beheshti hatchery and the Sturgeon International Research Institute.
Spawners were maintained under very suitable conditions (eg. high flow, highly oxygenated and transparent water from Sefidrud River in a 3 meter deep concrete pond with smooth button and lack of environmental stress (e.g.  dark and calm condition) and fish density (15-20 kg/ m)2, injected with LHRH (A2) 3 µg/ kg body weight in the muscle of dorsal part of the fish and used for artificial breeding. The results obtained are as follows:
Eggs from Persian and Stellate sturgeon spawners were removed by caesarean   the fish was fixed on a special holding table, cutting the genital opening and gently pushing the belly to orient the ovulated eggs towards genital opening. Such very sensitive process should be carried out in a short period of time (less than 5 minutes) with the help of high qualified experts. Extracted unovulated eggs were collected in a plastic jar and then extra fluid was removed by sieving on 1-2 mm. mesh size cloth. Then purified eggs were fertilized by adding 10 ml. of semen of male A. stellatus  and A. persicus spawners of Sefidrud origin per one kg. of eggs. Fertilized eggs were washed several times with clay to remove the viscosity and purified water then transferred by plastic jar into Yoshchenko incubators. This type of incubator with continues water flow system is normally being used for completion of ontogenesis process. On hatchery the larvae were reared under suitable conditions in circular concrete ponds (VNIRO), having 20-30 cm. deeps, supplying with fresh water, live food (Artemia, Daphnia, and high quality pellet food), easy to remove detritus, undigested food.

Spawners used for artificial breeding as well as those not used for this program were transferred with 12 cubic meter basin and oxygenated water to the Institute where they were maintained live with the wild spawners under following special care conditions. 

Spawners were gradually acclimated to the following rearing conditions used by other researchers to overcome the difficulties associated with maintaining wild spawners in captivity such as:
· Maintaining spawners in absolute darkness and using red light as an environmental comforter

· Feeding spawners with live food (eg; gamarus, shrimp, kilka, trash fish, chironomidae) and administering Oxytetracycling 5% (1 ml/10 kg weight of breeder) as well as its  spraying  on the external (skin and fins) surface  were infection was visualized  and vitamins E (α-tocopherol) 10-15 mg/kg of breeder body weight and C or Ascorbic acid (5-10mg/kg )of breeders. The feeding protocol was very effective and we were able to maintain 2 female and 3 male A. stellatus spawners and also 3 Persian sturgeon are alive. These spawners not only got acclimated to the conditions of the rearing environment but also took to formulated diets (Kilka fish meals, soya bean meals, wheat meal, meat powder minerals and vitamin mixture, additives, etc. where finally to produce a fish diets contain 50% protein, 18% Carbohydrate, Fat 14%) and showed good growth and weight gain. These are the first successful attempts to domesticate and acclimate sturgeon specimen’s native of the Sepidrud River (Fig. 1).
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Fig.1. Artificial paste-like feeding (forced) 5-10 mg. of vitamin C (Ascorbic acid), 10-15 mg. of vitamin E (α-tocopherol) per 1kg. of breeders weight as well as Oxytetracycline (OTC 210 ml.) spray administration of wild Stellate broodstocks from Sefidrud origin.

Table 1 Data on weight of Stallate and Persian sturgeon spawners of the Sepidrud River origin 
	No.
	Sex
	Weight (kg)

	
	
	Oct. 2010
	Dec. 2010
	Feb. 2011
	Apr. 2011
	May 2011

	1
	Female
	6.850
	6.250
	6.500
	6.600
	7.750

	2
	Female
	5.050
	4.400
	4.500
	4.750
	5.500

	3
	Male
	4.300
	3.650
	5.250
	5.700
	6.150

	4
	Male
	5.050
	4.400
	3.600
	3.800
	3.900

	5
	Male
	4.000
	3.700
	4.150
	4.200
	4.300

	Persian sturgeon
	Weight (kg)

	
	April. 2011
	May. 2011
	Jul. 2011
	Sept. 2011
	Nov.2011

	1
	Female
	20.0
	18.50
	16.0
	14.50
	14.0

	2
	Male
	9.50
	7.20
	6.70
	5.50
	5.5

	3
	Male
	7.50
	7.00
	6.50
	5.80
	5.0

	4
	Male
	6.50
	5.50
	5.0
	5.0
	4.2


At present these spawners are maintained under suitable conditions (dark and calm with high water flow) in two fiber glass tanks (4 tons capacity). 

a) About 205 ml semen was collected from the male A. stellatus and 100 ml from Persian sturgeon spawners. The semen was mixed with commercial buffers and stored at -196 ºC in liquid nitrogen.

3. Larval culture and production of fingerlings

Larvae were reared under suitable conditions (7 mg/l O2 and 20 ◦C) and fed on live food (Daphnia and Artemia) and then gradually weaned to formulated diets produced by the Biomar Company, France. After 4 months the fingerlings reached a mean weight of above 20 g. To acclimatize the fingerlings to seawater, 90% of them were transferred to the Chaboksar Sturgeon Research Station where they were fed formulated diets (Biomar-France) as well as live food (gammarids collected from the shores of Bandar Anzali) (Fig. 2). 
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Fig. 2. Stellate sturgeon’s juveniles (20 gr) adapted with live food (gamarus) and Caspian Sea water prior to release. 
4. Marking fingerlings

About 30000 Code Wire Tags (CWT) tags were purchased from England and within one month more than 24000 Stellate sturgeon’s fingerlings weighing 20-30 g were marked using CWT by 3 experts (Fig. 3). (Why so much if only 3000 have been released?)
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Fig .3. CWT tags injected in the head of stellate sturgeon's juveniles. These types of tags are carrying numeric numbers and remain inside of the fish until being caught. CWT tags are cheaper than others and commonly being used for mass fingerling release monitoring its efficiencies.

In 2011, more than 3000 Persian sturgeon fingerlings (above 30 gr.) were tagged using CWT tags Fig.4
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Fig .4.  CWT tags injected in the head of Persian sturgeon's juveniles..

5. Rearing fingerlings for brood fish production

Out of 24000 fingerling of Stellate sturgeon, 98.7% of fingerlings were released into the sea for restocking purposes by floating boats (20 October, 2010),  about 300 of  the marked A. stellatus fingerlings were selected and maintained to create bank of a live specimens. These fingerlings are acclimated to formulated diets and reared until they are transformed into brood fish. In the case of zero fishery returns of the released fingerlings in the future, these brood fish, the live genetic stocks of A. stellatus of the Sepidrud River will be used to restocking programs and for aquaculture purposes. At present A. stellatus fingerlings maintained at this rearing facility have attained a body weight of 150-300 g (Fig. 5). 

In 2011 experiment, similar procedure conducted for Persian sturgeon. Totally more than 3000 juveniles (above 30 gr. Weight were tagged and a part of this fingerlings were released by sturgeon experts from Caspian Sea littoral  states who attended in Ramsar workshop (19-20 Dec. 2011).
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Fig.5. One year old Stellate sturgeon's juveniles using for broodstocks establishment

6. Organizing a workshop in the region and fingerling release

A: National 

With regard to the suitable results obtained from the Caspeco project, coordination were made and the required equipment and facilities were acquired (truck to transfer fingerlings, boat, security guards, and clearing the sea) for the release of fingerlings into the sea in two regions (Sefidrud River estuary and Chaboksar region). To achieve this, the measures taken were as follows:

a) Stopped feeding fish with formulated diets and acclimatized them to live food (gammarids) for at least 2 weeks before their release

b) Cleared the release points in the sea of fishing nets and other illegal fishing activities and set up fishery security guards in the region

c) Transferred fingerlings in special trucks installed with aerators to the Sepidrud River estuary

d) Released fingerlings into the sea with the involvement of local fishers and fishery security guards

e) Organized a workshop (see annex) and presented a report on the results of the project. A presentation was also made by Dr. Motallabi, Director of the Iranian Fisheries Research Organization and the release of fingerlings was carried out and witnessed by all present. (Fig. 6).
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Fig. 6. First National Workshop to introduce the Caspeco project, results obtained as well as fingerling release in the Caspian Sea

B- Regional meeting
Following coordination made by the Caspeco Project Management and Coordination Unit ( PMCU)  in Kazakhstan, a regional workshop was organized in Ramsar (19-21, Dec. 2011). More than 40 participants (Sturgeon experts, Fishery managers, Scientists, Researchers, Environment and conservationist) from I.R. of Iran, Azerbaijan Republic, Russian Federation, Kazakhstan Republic and Turkmenistan were attended. The meeting opened by Dr. Farshchi (Caspeco Project manager) and outlined the objectives of the meeting and encouraged the representative of Caspian range states to follow the outstanding results of two Caspeco’s project on Sturgeon and Salmon conducted in Iran. Dr. Motallebi (President of Iranian Fishery Research Organization- IFRO) presented the overall activities of IFRO in the North and South of Iran. He also highlighted the full support of IFRO in proper implementation of Caspeco project. He also wish to continue the regional cooperation and joint project with Caspian Environment Program.  Visit of Sturgeon Research Station in Chaboksar and attending to sturgeon fingerling release cermoney as well as visiting of International Sturgeon Research Institute was other activities for Ramsar’s workshop attenders (Fig. 7).
[image: image33.jpg]


[image: image34.jpg]



[image: image35.jpg]


[image: image36.jpg]



[image: image37.jpg]


[image: image38.jpg]



[image: image39.jpg]


[image: image40.jpg]



Fig.7. Regional Workshop to introduce the Caspeco project, sharing the results obtained as well as joining to fingerling release in the Caspian Sea.
7. Molecular genetics experiment

A total of 250 fin samples were collected from the fingerlings produced and from all the spawners to develop molecular markers to identify A. Stellatus and A. persicus fingerlings and spawners of Sepidrud origin. Fin specimens were fixed in alcohol and transferred to the laboratory. DNA extraction, polyacrylamide gel electrophoresis and PCR experiments were carried out using microsatellite primers. DNA extracted using Phenol-Chloroform methods. Quality and quantity of DNA was determined using 1% agaros gel electrophoresis followed by Ethidium bromide staining. Polymerase Chain Reaction (PCR) was conducted using microsatellite primers followed by 6% polyacrylamid gel electrophoresis with silver nitrate staining (Pourkazemi 2009). At this stage the parent offspring genetic linkage has been identified and DNA marker was identical. Experiments for final identification are still underway (Fig.8.)

[image: image41.jpg]


[image: image42.jpg]



Fig.8. Polyacrylamid gels on Stellate sturgeon's DNA following PCR Amplification with Microstatellite primers. 

Eequipmenst and facilities purchased  for the project

The equipment and facilities required for the Caspeco project bought and transferred to the International Sturgeon Research Institute and used to achieve the objectives of this project:

A. Equipment and facilities purchased from the budget allocated to the project:

1. Sum of 2450 Pounds spent to purchase of 30000 CWT tags (from David J. Solomon, England)

2. Sum of 6000 USD to Purchase and manufacture of 20 fiber glass tanks (2 ton capacity) from local firm.

3. Sum of 3500 USD to Purchase and manufacture of 2 fiber glass tanks (12 ton capacity) from local firm.

4. Sum of 6500 spent to Purchase of all necessary fittings for water supply, transfer of water and air to the culture system

5. Purchase of live food/7800 USD (50 kg. of Artemia and Daphnia and 1000 kg.  gammarids.

6. Purchase of formulated pellet food (1273 USD) {(10 kg. for larval/ 0.3 mm), 160 kg. for fingerling size from 0.8, 1.1 1.5 mm. and 250 kg. for brood stock 5-8 mm.  from Biomar Company, France

7. Purchase of chemicals (Phenol, Chloroform, Tris, Sulfuric Acid, dNTP, tag polymerase, Mgcl2, Ethanol, Silver nitrate, TEMED, Protenase K, Primers, Polyacrylamid, agarose, Ethedium bromide,….) for molecular, biochemical and physiological experiments.

8. Purchase of consumables, current expenses and for workers 

B. Equipment purchased with budget (18066 Euros + 2300 USD) allocated to project directly by Caspeco project headquarter in (Kazakhstan- Astana)

1. Laboratory refrigerator (610 L) / 7250 Euros - Iran Panam Co- Tehran-Iran

2. Ice flaker machine   2600 Euros

3. Electrophoresis system/ 2956 Euros Gene Rad Faraz- Tehran-Iran.

4. Desktop computer and Laptop computer/ 2300 USD from Mobin Computer-Iran

5. 1000 PIT tags and tag reader system / 5260 Euros from ANITECH Co.- Germany. (Have not been released from customs in IKA Airport-Tehran).
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Fig.7. Equipments purchased and delivered to ISRI by direct financial support of Caspeco headquarter in Kazakhstan-Astana.

	Company
	Price (Euro)
	Equipment
	No.

	GENE RAD FARAZ
	2,956
	Mini-Protean Tetra cell, 10 well, 1 mm thickness, 4-gel system includes 5 combs, 5 sets glass plates, 2 casting stands, 4 casting frames, sample loading guide, electrode assembly, companion running module, tank, lid with power cables, mini cell buffer dam tariff No. 90 27 2000
	1

	
	
	PROTEAN II xi Cell, 20 cm, 10 mm spacers (4), 15-well combs (2), Tariff No. 90 27 2000
	2

	IRAN PANAM
	7,250
	Laboratory Refrigerator
	3

	
	2,600
	Ice Flakers machines
	4

	MOBIN COMPUTER
	1,500 ( USD)
	Laptop ASUS n61jb
	5

	
	800 (USD)
	Personal PC
	6

	ANITECH
	5260 Euros 
	PIT Tagging Machine + 1000 Tag
	7


Achievements of Caspeco project:

· Creating initial condition to link local communities to joint in to the conservation programme. 

· Spawners collected from the Sepidrud River with the involvement of local fishers and relevant authorities is consider a positive progeny sign. 
· Successful breeding of spawners by caesarean section and keeping spawners alive 
· Success in feeding of wild breeders. 

· Production of larvae and rearing fingerlings to reach a weight of above 30 g in captivity. Acclimatization of fingerlings to formulated diets and their transfer to the Chaboksar site for rearing using Caspian Sea water
· Cryopreservation and storage of more than 205 ml semen

· Marking about 30000 fingerlings with CWT before their release adaption & release
· Selected 500 fingerlings for brood stock production which have reached a weight of 1-1.5 kg.
· Organized a workshop at the national & regional level, hold an event for fingerling release and present report on achievements of one year of the project.
· Encouraging the local attitude to follow the achievement of this project and continuation provoking media, private  sector in conservation programme.   

REPLICATION

· Coordination with executive bodies and relevant organizations was more difficult than anticipated. This is because these institutes hold similar responsibilities but are not as active and do not contribute willingly.

· The fisher community and coastal inhabitants were to be assured that they will be rewarded in cash for their cooperation. They also needed to believe that the project does not have commercial intentions and only aims at the rehabilitation of stocks and enhancing production which they can benefit from. The fisher community has to be informed on the results of this study. They should be invited to visit sturgeon research centers and rehabilitation centers to understand the significance of their cooperation.

· Public awareness should be increased by group meetings, and by the local radio and television as well as regional media.

· Intra and inter-organizational coordinations as well as coordinations with different departments (transport, breeding and rearing, physiology, stock assessment, disease and hygiene, genetics) and other relevant centres should be carried out.

· Corrdinations need to be carried out to purchase and delivery of the necessary equipment for the project and to install it at the appropriate venue at the proper time

· Such projects require continued financial assistance from external resources and technical support so that local authorities are encouraged to contribute and invest in this cause.

· Considering the various components involved, the successful execution of this project can be achieved only with collaboration and active participation of all relevant sections. There is no doubt that this study cannot be accomplished by a single unit or department.

· The execution of this study requires careful planning so that all necessary equipment is procured on time.

· The results of the study should be documented and disseminated to the relevant divisions at the provincial level.

SIGNIFICANCE

1- Although the first pilot project on creation of Sturgeon sperm bank was conducted in CEP-II phases by Noveiri 2007 on “Creating a sperm bank from sturgeon brood stocks in the South Caspian Sea”, but this project from various points of views is the first pilot plan of its kind. First of all this project focused on sturgeon which genetically originated from native and local river, second stakeholders participation and involvements are very pronounced. It also applied many methodologies and various organizations being involved.  The experience gained from these activities offers pragmatic lessons to other projects seeking to protect and conserve the gene pool and to rehabilitate sturgeon stocks in the region and in the world.

2. during sturgeon migration season, totally 5 inspections were conducted in Sefidrud River and a session of project description and understanding was organized with indigenous fisherman, inhabitants, supervisors, sea inspectors and local directors.

Topics regarding the importance of the project, maintaining alive and healthy breeders for rehabilitation, conservation of sturgeon genetic resources which needs cooperation of inhabitants were emphasized and highlighted. Also they have been invited to visit the project and cooperated in releasing sturgeon fingerlings.

3. Purchase and installation of necessary equipments including broodstocks catch gears, fiberglass tanks (2 and 12 Tones), air and water pipes, cables and wire and etc to hold the brood stock.

4. Brood stock transferred from river to the International Sturgeon Research Institute.

The number of brood stocks collected from the Sephidrud River was very high in 2010 compared to previous years. This was due to three reasons including; increase in water volume of the Sephidrud River, fisherman incorporation and official communication and coordination specially the support of Caspeco project. The number of brood stocks from Sefephidrud River origin was very low during the last years. Those brood fish were killed for artificial breeding by traditional method. Fortunately with the good management and collaboration, in the current pilot project, 6 Acipenser persicus and 6 Acipenser stellatus were caught and transferred to the Shahid Beheshti Hatchery and International Sturgeon Research Institute.

5. Keep the Brood stocks alive and conducting artificial reproduction microcesarean 

Brood stocks were injected with hormone using common procedure in sturgeon hatcheries and eggs were harvested by microcesarean in the definite time depending on water temperature. The eggs were fertilized with sperm. 

6. Collection and keeping the extra sturgeon sperm as a sperm bank (205 ml.) for Stellate sturgeon and 100 ml for   Persian sturgeon.
7. Production of 200000 sturgeon larvae from sturgeon brood fish on Sephidrud genetics origin.

8. Rearing of larvae using living food, Artemia naupli in rearing tanks to 100mg weight.

9. Adaptation of sturgeon larvae to formulated diets and rearing in fiberglass tanks (1-3 gr.)

10. Keeping the brood stocks.

One of very difficult task of the project was keeping the wild brood fish in a captive condition. Especially when they migrate into the rivers to spawn, also received some stress due to handling and manipulation for sperm and egg removal. They normally don't take any pellet food and lose their weight in the first 3-4 month. The following action was conducted on brood fish in order to adapt them in the captive condition:

· Rearing of the Sturgeon SephidRud River race in 12 m3 fiberglass tank with high aeration system

· Disinfection of external parts of  the brood fish using anti fungi and bacterial medicines

· Injection of antibiotic and multi vitamin

· Training of wild brood fish to uptake  feeds (live, pellet…) by various methods

· Rearing and continues monitoring of brood fish  in  fiberglass tanks (12 Tones), 

· Preparation of molecular genetics experiments to analyze genetic origin of sturgeon from SephidRud River and compare with other populations.

Conclusions:

Current Caspeco's project clearly demonstrated that with coordination of local administration and group working, especially, when local fishermen are included as part of program, collection of native or wild sturgeon breeders become possible and this is one of the significant  measures towards conservation of endangered species of sturgeons can be  preserved before its extinction. 
· It also showed that using new techniques (caesarean section) we can reproduce wild breeders without their killing.

· Increase the weight of fingerlings at release from current 3-5 gram practices to 20-30 gr. Make double the chance of their survival higher in the sea. Saving the sperm in liquid nitrogen for long-term conservation the species (205 ml. for Stellate sturgeon and 100 ml for Persian sturgeon) .
· Selection some fingerlings can help for establishment future broodstocks
·  DNA fingerprint can help to identify the origin of species in shard stocks management.

·  Public awareness and sharing the information can help others to carry out the same practice in other rivers.
· This project proved a big success in its kind for multiple coordination & public involvement and technologies applied. Continuation of such project can provoke and speed the conservation of species, sustainability of production and public involvement in the ecosystem. 

For future practice and implementation of similar project in Caspian Sea range states the following are recommended:

· Coordination at province level between different institution with parallel and similar duties.  

· Inviting key role persons and authority to demonstrate the importance of such project.

· Application to relevant organization for financial support and its continuation for next 5-10 years.

· Media (local TV, newspapers, NGO,..) involvement increase its significant role and help its continuation.

· It is highly recommended such project extended to other region within the country as well as to other Caspian Sea range states 

ANNEXES

Annex 1.  Protocol for breeder maintenance, reproduction and adaptation:
1. Maintain spawners under very suitable conditions (eg. high flow good quality water from Sefidrud River in a deep concrete pond with smooth button and lack of environmental stress and fish density).

2.  Inject breeders with LHRH (A2) in the muscle of dorsal part of the fish used for artificial breeding. 

3. Remove eggs from spawners by caesarean section in a way the fish fixed on a special holding table, cutting the genital opening and gently pushing the belly to orient the ovulated eggs towards genital opening.
4.  Such very sensitive process should be carried out in a short period of time by help of very high qualified experts. 
5. Collect unovulated eggs in a plastic jar and then extra fluid were removed by sieving on 1-2 mm. mesh size cloth. 
6. Fertilize purified eggs by adding 10 ml. of semen of male spawners of Sefidrud origin per one kg. of eggs. 
7. Wash the fertilized eggs several times with clay to remove the viscosity and purified water then transferred by plastic jar into Yoshchenko incubators.
8. After completion of ontogenesis process, the larvae were reared under suitable conditions in circular concrete ponds (VNIRO), having 20-30 cm. deeps, supplying with fresh water, live food (Artemia, Daphnia, and high quality pellet food), easy to remove detritus, undigested food.
9. Transfer spawners after artificial breeding in 2 cubic meter basin and oxygenated water with special care conditions. 
10. Acclimate spawners gradually to the following rearing conditions used by other researchers to overcome the difficulties associated with maintaining wild spawners in captivity such as:
· Maintaining spawners in absolute darkness and using red light as an environmental comforter.

· Stop feeding for first two weeks and then feed spawners with live food and administering various antibiotics (Oxitetracyclin) and vitamins (E &C). 
· Following acclimasation to the captive conditions of the rearing environment, gradually apply formulated diets (Kilka fish meals, soya bean meals, wheat meal, meat powder minerals and vitamin mixture, additives, etc.).

Produce and use a fish diets contain 50% protein, 18% Carbohydrate, Fat 14%.

· Annex 2: Protocol for tissue samples preparation and preserved in alcohol and freezer at -80°C.
· Cut 3-5 Cm2 of fin tissues from caudal or pectoral fins.

· Store fin tissue in 96% ethanol.

Leave all samples in fridge or store it -80 degree centigrade
Annex 3: DNA Extraction Protocol:
In order to isolate high quality DNA, different methods of DNA extraction were carried out (Taggart, et al. 1992., Hillis et al., 1990. after Cronin et al., 1993). Different parameters including the concentration of homogenising buffer, incubation time, and amounts of tissue were tried, following a  protocol optimised for DNA extraction of stellate sturgeon using 50-100 mg of fin tissue.


Fin tissue was chopped to very small pieces using fine scissors) then the tissue was homogenised in 600 µl of STE buffer (0.1M. NaCl, 0.05M. Tris-base, 0.1M. EDTA; pH: 8.0). About 60 µl of 10% SDS and 50 µl of 10 mg/ml of proteinase K were added. The solutions mixed and overturned several times and incubated overnight at 37°C until viscous. On the following day 700 µl of phenol was then added. All mixtures were then overturned several times and placed on a rotary mixer for 10 min. The mixtures were centrifuged for 3 minutes at 13000 rpm. The supernatant was removed and placed in a fresh tube. 300 µl phenol and 300 µl of chloroform: isoamyl alcohol (IAA)(24:1) was added. The mixtures overturned several times and then placed on a rotary mixer for ten minutes and following steps were repeated:

- Remove top layer and place in a fresh tube.

- Add same volume chloroform: IAA (24:1).

- Mix gently and spin 3 min. at 13000 rpm.

- Remove top layer again and place in a fresh tube. 

- Add two volumes of ice cold absolute ethanol.

- Mix slowly until DNA precipitates and spin 5 min. at 13000 rpm.

- Decant the liquid of ice cold absolute ethanol.

- Mix slowly until DNA precipitates.

- Spin 5 min. at 13000 rpm.

- Decant the liquid and wash with 70% ethanol and dry the pellet at 37°C for 10 mins.

- Resuspend pellet in 100-150 µl of TE buffer.

Protocol for polyacrylamide gel electrophoresis and silver stain (all component was calculated for one gel).


6% polyacrylamide gel



      Distilled water
                                  
         27.5 ml



      30% polyacrylamide

                      7.5  ml



      10X TBE buffer*

                      3.5  ml

In a side-armed flask (250 ml), these were mixed and then degassed for 4 min. Following two components then was added:

                        10% A.P.S.(Ammonium Per Sulphate)
                     300   µl



  TEMED (N,N,N',N'- Tetramethylethylenediamine) 32.5  µl 

All mixture was poured between glass plate which spacers were between the plates and 15 or 20-well combs inserted at the top of each two sealed glass. The gels were left to set minimum one hour and then samples were loaded. Gels were fixed to vertical rigs containing 1X TBE buffer. Electrophoresis was carried out at 150 V for 2 1/2 hours, until blue buffer reached the bottom of the gel.

* 10X TBE:(0.089 M Tris borate, 0.089 M Boric acid, 0.002 M EDTA)

Silver staining

Buffer A: 10% ethanol and 0.5% acetic acid solution




ethanol

40  ml




acetic acid

  2   ml




distilled water
          360  ml

Buffer B: 0.1% Silver Nitrate solution




AgNo3

            0.2  gram




distilled water
           200   ml

Buffer C: 4.5% NaoH; 0.1% NaBH4; 0.15% formaldehyde solution




NaoH* 
           4.5   gram




NaBH4

         0.03   gram




37% formaldehyde    1.2   ml




distilled water
          300  ml

        

* Dissolve NaoH in water first then add NaBH4.

Method:  The gel was immersed for 3 min. in buffer A (twice), the solution was then discard. The gel washed for 10 min. in buffer B and washed twice in distilled water. Finally the gel washed in buffer C approximately 10 min until the bands become visible. The gels were then rinsed with distilled water and packed in polythene wrap.

Annex 4: Protocol for cryopreservation of sturgeon sperms.
· Capture of male sturgeon broodstocks from the Sefidrud River

· Transferring the wild captured male sturgeons into the Shahid Beheshti Sturgeon Rearing complex basins

·  Remaining the bloodstock s to adapt to the new hatchery water condition

· Hormonal injection to induce the broodstock sex maturation

· Collection of fresh sperm after wiping out the urogenital papilla of each male

· Quantitative (sperm count, spermatocrit, pH value) and qualitative (motility percentage, motility time) survey of samples

· Providing fresh sperm cryopreservation extender for samples (containing 23.4 mM sucrose, 118 mM tris and 15% DMSO)

· Spending of equilibrium time to make the sperm and extender at the same temperature for mixing (one hour at 4 ºC)

· Dilution of sperm with extender by ratio of 1:1 (v/v)

· Filling the 0.5 mL straws with sperm + extender medium by automatic filling machine

· Cooling the mixed sperm samples according to the programmed freezing rate (5 to -9ºC at 3.5 ºC/min, -9 to -70 at 25 ºC/min, 70 to -90 at 30 ºC/min, -90 to -196 immediately) (Table 1)

· Keeping the cryopreserved samples in liquid nitrogen (-196 ºC) for further use

· Quantitative and qualitative evaluation of frozen samples after freeze by thawing at 40 ºC for 25 sec.

	
	Acipenser persicus
	Acipenser stellatus

	
	Freezing temperature (°C)
	Intensity (°C/min)
	Freezing temperature (°C)
	Intensity (°C/min)

	
	initial
	final
	
	initial
	final
	

	Stage I
	5
	-15
	3
	5
	-9
	3.5

	Stage II
	-15
	-70
	20
	-9
	-70
	25

	Stage III
	-70
	-90
	25
	-70
	-90
	30

	Stage IV
	-90
	-196
	Immediately
	-90
	-196
	immediately


Table 1: Steps of cooling rate for cryopreservation of stallate and Persian sturgeon sperm samples

Annex 5: Protocol for Molecular genetic analysis using Microsatellite Markers

Preparation of extracted DNA, all necessary apparatus  
Fin tissue was chopped to very small pieces using fine scissors, then the tissue was homogenised in 600 µl of STE buffer (0.1M. NaCl, 0.05M. Tris-base, 0.1M. EDTA; pH: 8.0). About 60 µl of 10% SDS and 50 µl of 10 mg/ml of proteinase K were added. The solutions mixed and overturned several times and incubated overnight at 37°C until viscous. On the following day 700 µl of phenol was then added. All mixtures were then overturned several times and placed on a rotary mixer for 10 min. The mixtures were centrifuged for 3 minutes at 13000 rpm. The supernatant was removed and placed in a fresh tube. 300 µl phenol and 300 µl of chloroform: isoamyl alcohol (IAA)(24:1) was added. The mixtures overturned several times and then placed on a rotary mixer for ten minutes and following steps were repeated:

- Remove top layer and place in a fresh tube.

- Add same volume chloroform: IAA (24:1).

- Mix gently and spin 3 min. at 13000 rpm.

- Remove top layer again and place in a fresh tube. 

- Add two volumes of ice cold absolute ethanol.

- Mix slowly until DNA precipitates and spin 5 min. at 13000 rpm.

- Decant the liquid of ice cold absolute ethanol.

- Mix slowly until DNA precipitates.

- Spin 5 min. at 13000 rpm.

· Preparation of Polymerase Chain Reaction (PCR)
· Each PCR reaction was composed of 5 µl of 10X reaction buffer (25 mM MgCl2, 100 mM Tris-Hcl pH:8.3 and 500 mM KCl), dNTP at 200 mM, primers 20 ng/µl, genomic DNA 100 ng and 1.5-2 unit of Taq polymerase  in a 50 µl final volume. In all experiments a control with no template DNA was included.

· Amplification Cycle


The amplification cycle consisted of two stages:

· Stage 1:


-Denaturation of DNA samples at 95°C for 5 min.


-Primer annealing at 58°C for 1 min.


-Extension at 72°C for 1.30 min.


 The cycle was repeated one time.

· Stage 2:



-Denaturation
           94°C

30 sec.



-Annealing  

58°C

  1 min.



-Extension  

72°C

10 min.


 
The cycle was repeated 35 times.

· All PCR amplification was performed using an automatic thermocycle (Eppendorf-Germany). In order to determine the purity and correct size of PCR amplification, 3 µl of PCR product was run on 6% Polyacrylamid gel. 

· Conducting PCR experiments using 10 set of Microsatellite Primers.

· Polyacrylamid gel electrophoresis (6%) of PCR products and followed by silver staining.

· Protocol for polyacrylamide gel electrophoresis and silver stain (all component was calculated for one gel).

· 
6% polyacrylamide gel


      Distilled water
                                    
         27.5 ml



      30% polyacrylamide

                      7.5  ml



      10X TBE buffer*

                                  3.5  ml

· In a side-armed flask (250 ml), these were mixed and then degassed for 4 min. Following two components then was added:

                        10% A.P.S.(Ammonium Per Sulphate)
                     300   µl



      TEMED (N,N,N',N'- Tetramethylethylenediamine) 
          32.5  µl 

· 
All mixture was poured between glass plate which spacers were between the plates and 15 or 20-well combs inserted at the top of each two sealed glass. The gels were left to set minimum one hour and then samples were loaded. Gels were fixed to vertical rigs containing 1X TBE buffer. Electrophoresis was carried out at 150 V for 2 1/2 hours, until blue buffer reached the bottom of the gel.

* 10X TBE:(0.089 M Tris borate, 0.089 M Boric acid, 0.002 M EDTA)

· Silver staining

· Buffer A: 10% ethanol and 0.5% acetic acid solution




ethanol

40  ml




acetic acid

  2   ml




distilled water
          360  ml

· Buffer B: 0.1% Silver Nitrate solution




AgNo3

            0.2  gram




distilled water
           200   ml

· Buffer C: 4.5% NaoH; 0.1% NaBH4; 0.15% formaldehyde solution




NaoH* 
           4.5   gram




NaBH4

         0.03   gram




37% formaldehyde    1.2   ml




distilled water
          300  ml
        

* Dissolve NaoH in water first then add NaBH4.

· Method:  The gel was immersed for 3 min. in buffer A (twice), the solution was then discard. The gel washed for 10 min. in buffer B and washed twice in distilled water. Finally the gel washed in buffer C approximately 10 min until the bands become visible. The gels were then rinsed with distilled water and packed in polythene wrap.

· Scoring PCR bands on the gel and identifying the relatedness and parent offspring inheritance.

1- Annex 6: First national workshop.

National workshop on:
 Gene Pool Conservation of Sturgeon Species in the Sefidrud River

(Results of First year experiment)

International sturgeon research Institute, Rasht- Iran,  20 October, 2010
Workshop program:

· Introduction of the workshop (Objectives & importance)

· Progress Report of the Caspeco projects (Power point presentation: Introduction, history, goals and objectives, material and methods, Results, costs and achievements, Conclusion and suggestion). By Dr. M. Pourkazemi

· Regional cooperation and support of Iranian Fisheries Research Organization for extension of the results of applied research in the Caspian Sea by Dr. Motallabi, President of IFRO.

· Question and answers

Participants:

· Iranian Fishery Research organization (IFRO)- Dr. Motallebi

· Representative of Guilan Fisheries Dept.:

· General Director (Mr. Rafieei)

· Sinor expert on Stock enhancement (Mr. Tuluei and Mr. Hosseini)

· Experts from aquaculture Dept.

· Representative from sturgeon reproduction hatchery

· Director of Aquaculture research center (Dr. Fallahi)

· Director of National center on Fish processing technology (Mr. Jalili)

· Representatives from Sturgeon fishing offices

· Local Sturgeon fishermen

· Researcher and experts with spatiality on Sturgeon and other Caspian Sea fishes (20 persons).

· Local News agencies

All participants were attending to visit the project site, rearing facilities and participation on introduction of fingerling which produced from Caspeco project to the Sefidrud and the Caspian Sea.  
Annex 7. Regional workshop.

In order to share the outstanding finding of Sturgeon Gene Pool project a regional workshop conducted 20-23 Dec. 2011 in Ramsar, following coordination are made by Caspaco Project Coordination Unit in Kazakhstan. The main purposes of this workshop were to share the findings of the gene pool project and to present the outcome and finding of the results. 

·  Fortunately with full participation of the representative of Caspian  littoral states was attended and major findings and lessons learnt were shared. All reports presented in English with simultaneous translation to Russian languages. More than 45 sturgeon research and development related  experts attended the meeting from I. R. of Iran, Azerbaijan Republic, Russian Federation, Kazakhstan Republic and Turkmenistan. 
· Tentative Agenda:

· Opening of the meeting (Caspeco -  Project Manager Dr. Farshchi).

· Introduction of IFRO (President of IFRO- Dr. Motallebi).

· Project Report on “Gene pool Conservation of Sturgeon from Sepiedrud River-Iran”. (Dr. Pourkazemi).

· Visit of Sturgeon Research Station- Chaboksar and attending of all participant to release of Persian sturgeon in to the Caspian Sea.

· Visit to International Research Institute, Rasht- Iran. Field observation on wild broodstocks, one year old sturgeon fish, Cryopreserved sperm, Genetic lab and other specialised Dept.

· Requesting the CASPECO – Project unit to share the experiences gained with the interested Caspian littoral countries (attached  letter). 
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International Sturgeon Research Institute

February 25,2012

To: Dr. Parvin Farshehi

Project Manager

CaspEco Project

Orynbor St. 11/1 Astana, Kazakhstan

Dear Dr. Farshehi

Following the agreement of epresentaives of the Caspian range tates in Ramsar Worlkshop
{Becamber 2011, 1 and my research eam e ready to share ur experience and knowledse
Ctined from Caspeco Project on “Gene Pool Conservation of Sturgeon in the SepiedRud
River-Iran’.

‘As it has been stated during the above mentioned meeting, conducting similar project in all
o Sea countries wil help the conservation and management of Sturgeon resources and
its biodiversity.

Please make the necessary arrangement with Iranian Fishery Rescarch Organization on this
important issue and let me know for future collaboration.

Very Best Wishes

M. Pourkazemi (Ph.DS
Prsjct Manager on Strgeon
Gene Poo Conservation

Address: P. 0. Box: 41635-3464, Rasht - IRAN

Tel

‘www.sturgeon.ir

+98-132-5743721  Fax : ++98-132-6743722
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Laboratory refrigerator (610 L), Ice flakers' machine and   Laptop computer
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