Working group 1:
Atlantic salmon and oil pollution

Summary

During the last two decades there has been and increasing transport of oil along the North Norwegian and Russian coasts following the expanded oil production in the north-west territory of Russia and the Barents Sea. It is expected that the transport volume will increase in the coming years. There is a concern about the risk of coastal oil pollution due to this transport and the possible impact on the environment. Several environmental scenarios following a near-coastal oil spill can be lined up, and one important element is the possible negative effect on salmonids in the area of their home waters. Oil spills near the coast or even in the fjords, close to the salmon home waters will be a stress factor on top of others that may have strong negative effects on the abundance of salmon.

During the last 50 - 60 years a numerous number of studies describing different aspects of Atlantic salmon life in freshwater has been conducted. Compared to what is known concerning the freshwater stages, knowledge of the marine life history of salmon is limited. Especially in the north-eastern part of the distribution area the gaps in information is large. Northern Norway and North-West Russia have some of the most important and most healthy stock of Atlantic salmon in the world, and the two countries have a special responsibility to manage these populations.
Recommendations
To close the knowledge gaps

· Northern area (Barents and White Seas) is the most important for Atlantic salmon population
· It is most important to know where/when the salmon – migration routes in sea waters (open sea and in the coastal areas)

· Information about were and when salmon from Russian and Norwegian rivers migrates

· Smolts seem to be the most vulnerable to oil pollution, therefore studies of areas close to the coast should be prioritised (in terms of studying oil pollution impact and contingency planning)
· Oil pollution can have both direct and indirect impact on salmon population (general environment, habitats, feeding) 

· The experience and knowledge about the Baltic Sea is important. The Baltic Sea can be test/compare area

To develop guidelines:
· Oil pollution impacts on salmon population: oil types – oil weathering and impact ability, oil concentration, seasonal variations, spatial variations – river, coastal area, open sea.

· Vulnerability of the area in terms of oil pollution and Atlantic salmon population.

· Recommendations for oil spill contingency planning, and limiting oil production and transport activities (seasons and areas).

Recommended projects for the Joint Commission Action Programme 2007-2008
	Prior.
	Title
	Budget
	Institutes
	Description

	Salmon migration routes

	1.
	Winter feeding Atlantic Salmon in coastal areas in Eastern Finnmark
	400 000
	IMR, NINA, PINRO

Apn-Barents
	Sampling of mixed Norwegian and Russian Atlantic populations in coastal areas in eastern Finnmark during winter (October-March) - to describe their feeding, population characteristics and genetic origin.

	1.
	Workshop on Barents Sea Atlantic salmon migration routes 
	300 000
	DN,

PINRO, SevPINRO, GosNIORKh, 

IMR, NINA, APN
	Arranging a workshop to evaluate methods for determining Barents Sea Atlantic salmon migration routes in coastal and open sea areas, and through this develop recommendations for an efficient sampling strategy to obtain a better understanding of these issues. 

	2.
	Salmon in Eastern Finnmark 
	
	DN,

NINA, 

IMR,

PINRO,

Apn-Barents
	Combing tagging and genetic mapping of adult salmon to quantify the proportion of Russian salmon caught in coastal fisheries along the Finnmark coast.
The possibility for establishing similar tagging/mapping on the Kola Barents coast will be evaluated.

	2.
	Study of salmon migration routes in the open sea
	
	
	Application of joint recommended methods for studying migration routes in the open sea

	2.
	Study of salmon migration routes in the near coast area
	
	
	Application of joint recommended methods for studying migration routes near the coasts of the Barents and White Sea – dividing smolt and adult phases; mix of the populations

	Oil pollution

	1.
	Complex impact of oil pollution on salmon population
	300.000
	DN,
APN, NINA, IMR,

Apn-Barents, SRC Varzuga
	Environmental impact assessment and salmon population vulnerability – how oil pollution can impact on salmon population depending of oil types, concentrations, seasons, areas.

	1.
	Guidelines and recommendations for oil production and transport 
	300.000
	DN, SFT

APN, NINA,

PINRO, 
Apn-Barents, SRC Varzuga
	Contingency planning, limits for activities etc.

The project is a follow up of the project on Complex impact…

	1.(2.)
	Direct impact of oil pollution on salmonids 
	150.000
	APN,

Apn-Barents, GosNIORKh
	Study of how different oil types and concentrations in sea and fresh water impact on salmonids directly

	2.
	Rehabilitation of salmon stocks after oil pollution impact
	
	DN,

APN, 
Rybvods,
	Restocking or habitat treatment or combination?

	Stocks conservation and management

	1.
	Kola peninsula salmon river management
	200.000
	DN, 

Murmansk Adm., APN, Apn-Barents, SRC Varzuga
	Joint study of salmon fishing (sport, amateur, tourist) influence on salmon stock population in one of the salmon river of the Murmansk region. Recommendations for stock conservation and fishing management.

The project is to be a part of the Murmansk regional programme.


Working group 2:
Gyrodactylus salaris

The objective of the working group: Describe the problem and outline some points where knowledge is lacking. Project suggestions with main goal, costs and institutions
Background - lack of knowledge

What is the problem?

Gyrodactylid monogeneans are widespread parasites of freshwater and marine fishes. This is also the case with G. salaris, which within its native range cause little or no harm to its host, the Baltic salmon. In other parts of its distribution area, G. salaris is epidemic in some rivers and non-epidemic in others. 
In Norway, G. salaris has caused epidemics that have devastated stocks of Atlantic salmon in many rivers  The density of salmon parr in infected rivers has been reduced on an average of 86 % and the catch of salmon in infected rivers are reduced on an average of 87 %. 

The Gyrodactylus infection in the river Keret on the White Sea Coast, has an epidemic character and the density of salmon parr was reduced dramatically and was very low in the period 1992-1998 compared to the years 1990 and 1991. This is in contrast to the Baltic part of Russia where the salmon in an inlet river to the Onega lake and from the river Neva which is the outlet river from the Ladoga lake, is resistant towards G. salaris 

In Sweden, G. salaris has led to reduction in the survival of salmon parr in rivers on the West coast while salmon populations in the Baltic seem to be less affected.

The Danish salmon stocks are as susceptible to the Norwegian form of Gyrodactylus salaris as the Scottish salmon (Dalgaard et al. 2004). This work raises concern for the old Danish salmon strains if the Norwegian or Swedish form of Gyrodactylus salaris should be introduced. The Danish form does not seem to represent a problem. 

Lack of knowledge 

Phylogenetic grouping

Genetic studies of the host, Atlantic salmon, suggest a large-scale, geographic grouping which has relevance to understanding the host/parasite relationship. The variation in the resistance and resilience of the host is one of the reasons for the observed differences in infection rates and mortalities in salmon populations. 

The phylogenetic relationship among salmon (Salmo salar) populations in Fennoscandia, Denmark and Russia is not well known. Consequently, we are not in a position to understand to what degree different responses to infections are caused by inherited differences in resistance. 

Virulence

The variation in virulence (the ability of the parasite to induce disease in the host) is also one of the reasons for the observed differences in infection rates and mortalities in salmon populations.

Three clades of G.salaris have been described; clade 1 was most abundant and only found on salmon, clade 2 was isolated from the river Göta älv in Sweden and clade 3 was observed on Norwegian salmon in three rivers and on rainbow trout in fish farms in Sweden, Denmark and Finland (Hansen et al. 2003, Meinilä et al. 2004). 

In Denmark a special variant (Gx) of G. salaris is reported from rainbow trout farms. However, infection experiments revealed that this particular morphotype exhibits low virulence towards Scottish and Danish Atlantic salmon (Lindenstrøm et al. 2003). This variant does not readily reproduce and transmit between salmon (Lindenstrøm et al. 2000) which is found highly susceptible to G. salaris (Bakke and MacKenzie 1993, Nielsen and Buchmann 2001). 

Environment

Results from the Norwegian GYROMET project have shown that environmental factors may control the population growth of G. salaris, and that several metal salts may suppress or kill the parasite under certain environmental conditions. 

Thus, varying water chemistry among rivers may determine whether the particular G. salaris infection reaches epidemic proportions. Especially on the Swedish west coast, water quality probably plays an important part in the development of G. salaris populations. 

Demographic structure and occurrence of hybrids

Moreover, the demographic structure of salmon populations may influence the infection patterns though impacts on the parasite's ability to spread through the host population. 

However, in some Norwegian rivers indicating increased resistance in the salmon population over time, the “salmon like” individuals turned out to be hybrids between salmon and brown trout (S. trutta) when investigated by DNA methods. Hybrids are morphologically difficult to distinguish from salmon and are more resistant to G. salaris. Thus, the apparent increased survival of salmon was rather a result of increased hybridization in unbalanced salmon populations on the brink of extinction.

How to deal with the problem?
We suggest that the lack of knowledge which we have described, will be handled through two collaborative projects to improve the knowledge base for better protection against the spread of and infection by G. salaris in salmon populations, and more efficient treatment of infected populations. 

Project 1) Ecology of Atlantic salmon and parasites diversity of main rivers of Fennoscandia (ecology, parasites) 

Project 2) Gyrodactylus salaris in Fennoscandia, Denmark and Russia - monitoring and research. 

Both projects are based on the “Roadmap for Implementation of Recommendations from the Workshop on Gyrodactylus salaris in the Commission area" from the North-East Atlantic Commission (NEA), adopted at the NASCO meeting in June 2004 and followed up at the NASCO meeting in March 2006. The results from the projects will produce a platform of knowledge which is necessary to follow up on the recommendations regarding monitoring and research in the core area of G. salaris in Fennoscandia, Denmark and Russia. While project 1) aims against covering a complete, overall, epidemiological, ichthyological, genetic characteristic of Atlantic salmon populations in the main rivers of Northern Europe.and to place special emphasis on those parasites associated with losses in aquaculture, and, those reported to affect behaviour and reproductive potential in wild fish; project 2) aims more directly towards problems related to G. salaris
The projects will be implemented through a wide collaboration between researchers from Sweden, Finland, Denmark, the Russian Federation, and Norway. Several of the partners have long-standing collaborative relationships. 

1) Ecology of Atlantic salmon and parasites diversity of main rivers of Fennoscandia (ecology, parasites) 

The general goal of the project is to continue cooperative research on Atlantic salmon and on the distribution, dynamics and long-term effects of dangerous parasites Chloromyxum schurovi, Gyrodactylus salaris on salmon populations in Scandinavian and Russian Rivers. Research will include detailed investigations of Atlantic salmon population status in the main rivers of Northern Europe (Tornio, Teno, Varzuga, Keret, Pechora). The ‘hot spots’ of the possible dissemination of Gyrodactylus salaries in the boundary river systems Tornio and Teno (tributary Iesjoki) are to be determined. 

The idea is to use the results from cooperative research as a basis for advice for the creation and unification of information resources and data bases on salmon rivers of Northern Europe and to prepare publications on the subject. It is suggested to create unified GIS accessible via Internet that contains data on biology, salmon parasites and river descriptions based on unified topographic platform. 

The main research goal of the project is to present a complete, overall, epidemiological, ichthyological, genetic characteristic of Atlantic salmon populations in the main rivers of Northern Europe.

Secondary goals are: 

1) to present a comparative study of salmonid (also trout, char, whitefish) parasite population dynamics from northern Finland and Russia; 

2) to characterise Atlantic salmon population and influence of invasive species (Cottus gobio in the Tena River)

3) to place special emphasis on those parasites associated with losses in aquaculture, and, those reported to affect behaviour and reproductive potential in wild fish; 

4) to examine natural fluctuations in the parasite populations through time and location; 

5) to reveal genetic and parasitological peculiarities of different populations of Atlantic salmon in Fennoscandian rivers.

Based on conducted research and data obtained earlier the following tasks are to be fulfilled:

· to create database characterizing hydrology, ichthyology, genetic and parasitological situation in salmon rivers of North Europe. 

· to elaborate parasite elimination methods (under natural conditions and in aquaculture), quarantine measures

· to create updated digital maps based on satellite images and GIS “Atlantic salmon of the  Northern Europe”

Main activities and expenses 

Field work on the main rivers – Tornio, Teno, Varzuga, Keret, Pechora

Purchase of microscopes, elictric fishing gear, other scientific equipment

Working meetings 

Participants 

Parasitologist

Ichthyologist

Geneticist

The susceptibility of different strains of salmon for Gyrodactylus salaris is known only for a certain extent. Comparative studies in Norway with the different strains of Baltic salmon have given evidence of a possible variance in the susceptibility of the Baltic salmon stocks towards Gyrodactylus salaris. There may be variance of the virulence of the different Gyrodactylus salaris strains, too (see (Bakke et al. 2004). Unpublished work at the National Veterinary and Food Research Institute (EELA), Oulu Regional Unit, has given same kind of results on the susceptibility of certain Baltic and Atlantic salmon stocks. 

2) Gyrodactylus salaris in Fennoscandia, Denmark and Russia - monitoring and research. 

The main objectives of the project are to: 

· develop a distribution map for G. salaris in Fennoscandia, Denmark and Russia, 

· understand why G. salaris is epidemic in some rivers and non-epidemic in others. 

. 

In the project, we intend to address the following issues:

· Phylogenetic grouping of salmon populations with different resistance against G. salaris in the area.

· Genetic differences and differences in virulence among G. salaris populations within the area.

· Relationship between parasite population development and virulence, and environment (water chemistry, hydrology).

· Demographic parameters (population density, age structure, competition) of salmon populations with various parasite pressures.

· Occurrence of salmon/trout hybrids in G. salaris infected localities.

In addition, a systematic database with all available data on the distribution of G. salaris from all partner countries will be developed, and distribution maps produced. 

	Title
	Yearly budget
	National institutions
	Main goals

	Gyrodactylus salaris in Fennoscandia, Denmark and Russia - monitoring and research. 


	500 000
	1,2,3,4,5
	· develop a distribution map for G. salaris in Fennoscandia, Denmark and Russia, 

· understand why G. salaris is epidemic in some rivers and non-epidemic in others. 



	Ecology of Atlantic salmon and parasites diversity of main rivers of Fennoscandia (ecology, parasites) 


	300 000
	1,2,3,4,5, 6, 7.
	Present a complete, overall, epidemiological, ichthyological, genetic characteristic of Atlantic salmon populations in the main rivers of Northern Europe.


1. Institute of Biology, Karelian Research Centre of RAS (Petrozavodsk, Russia), Eugeny Ieshko Professor 
2. Norwegian Institute for Nature Research, Tungasletta 2, N-7485 Trondheim, Norway. Bjorn Ove Johnsen, Senior research Scientist. E-mail: bjorn.o.johnsen@ninatrd.nina.no
3. National Board of Fisheries. Fisheries Research Station, Brobacken, SE-81494 Älvkarleby, Sweden. Lars Karlsson, PhD., Senior Scientist. E-mail: Lars.Karlsson@fiskeriverket.se
4. National Veterinary and Food Research Institute, Oulu Regional Unit, POBox 517, FIN-90101 Oulu, Finland. Perttu Koski, PhD, Senior Research Officer. E-mail: perttu.koski@eela.fi
5. Finnish Game and Fisheries Research Institute (Markku Kaukkoranta)

6. Royal Veterinary and Agricultural University1, Denmark. Kurt Buchmann

7. University of Oulu3, Finland. Jaakko Lumme

