Program of joint Russian-Norwegian research into Greenland halibut 

During implementation of the 3-year program (2002-2004) of joint Russian-Norwegian research into Greenland halibut, the results of which were submitted to the 34th Session of the Joint Russian-Norwegian Fisheries Commission, the scientists have collected and analysed large amount of biological data on Greenland halibut applying both traditional and new methods. The results achieved permitted to extend significantly knowledge on distribution, biology and behaviour of Greenland halibut at different stages of its life cycle as well as on its stock dynamics.

At the same time, in the work to undertake the given tasks the new challenges that still need to be met were revealed. In particular, the true accuracy of ageing, biological differences between males and females etc. are among them. Stock assessment with traditional mathematic methods used in ICES explicitly depends on these issues.

Taking into account the importance of the accuracy of Greenland halibut stock estimation for deciding on rational exploitation of this species, there is a need to continue investigations in the framework of the new joint programme on improvement of methods for assessment of Greenland halibut stock and development of optimal long-term strategy for harvesting of this stock. 

The Joint Russian-Norwegian Fisheries Commission (Protocol of the 34th Session, item 8.1) entrusted Russian and Norwegian scientists with the task to elaborate and discuss such a program at their meeting in March 2006. 

The new program will include the following studies (Appendix 10 to the Report of the 34th Session), to be completed within the three-year period 2007-2009:

· improve the methods of ageing;

· improve methods of survey and aggregation of data from different surveys;

· make quantitative estimation of Greenland halibut stock who distribute in pelagic layers;

· investigate sexual dimorphism and effect of fisheries on population structure;

· improve methods of stock assessment;

· develop optimal long-term harvesting strategy.

To collect data for the issues above both parties will conduct research within the frames of the joint project and in accordance with national programs (Appendix 10 to the Report of the 34th Session). Responsibility for its implementation should be shared between both parties. Data (as e.g. catch and biological data, and otolith images) that are sampled as part of this joint project will be made available for both parties on a disaggregated format. Data will be used in cooperation between the two parties.

The Russian part informed that in their view, the realization of this research program requires an additional scientific quota of Greenland halibut.

1. Improvement of age reading methods

1.1. Background

The accuracy of age reading is necessary for realistic simulation and projection of the stock using age aggregated models like VPA. Estimation of Greenland halibut age from otoliths is a hard task. Except for the youngest individuals (age 2-3), which age determination is less difficult, the correctness of reading annuli was not verified by using other methods. Preliminary results from tagging experiments showed that when using the method currently applied, the age of older individuals might be underestimated. 

Thus, the ultimate goal of the present project is to improve the very basis of analytical stock assessment methods.

1.2. Objectives

a) to analyse traditional methods of age reading and to make a grounded conclusion on their validity and suitability (unsuitability) for the stock modelling;

b) to develop and test alternative methods of age estimation. 

1.3 Methods

· workshops and working meetings of experts in age reading;

· comparative age reading using different recording structures (scales and otoliths);

· use of oxytetracycline in combination with tagging; 

· statistical analysis aimed at studying the effect of age determination accuracy on estimates of the population parameters.

· Study marginal increments in otoliths by sampling throughout the year

· Establish a joint database of otolith and scale images for research, exchange and training

2. Improvement of survey methodology and aggregation of data from different surveys

2.1. Background
There is the barest necessity to improve quality of data series from surveys used for VPA tuning. It is necessary to combine data available and to expand survey coverage of the stock in both temporal and spatial aspects, as well as to improve data processing with the account for the current stock perception. 

Long-term data series on catch per unit effort are also used for tuning in the estimation of the Greenland halibut stock using VPA. In recent years, under the ban of the target fishery for the Greenland halibut, such data have been collected during experimental Norwegian and Russian trawl fishery limited in time and fishing effort. Russian scientists have an opinion that data obtained by this way are not sufficiently reliable and, thus, needs further improvement through all-the-year-round monitoring of the Greenland halibut stock. 

Presence of observers onboard vessels in the area of continental slope will increase reliability of the catch statistics and allow collecting fisheries and biological data along all the lines of the present program.

2.2. Objectives

a) to construct time series of survey data for the previous years by abundance and size composition for each sex on the basis of the widest possible coverage of the population using the available time series (from surveys and CPUE) and contemporary knowledge; 

b) to construct and document data series on length-age keys and maturity ogives in relation to this stock;

c) to make data from Russian and Norwegian surveys, and from different trawl types comparable;

d) to increase accuracy of catch statistics (estimates of catch volume).

2.3. Methods

· data collection during all-the-year-round monitoring of the stock;

· statistical analysis of accuracy of length-age keys, maturity ogives and abundance;

· analysis of seasonal and year-to-year dynamics of catch per unit effort using trawls and long-liners.

· Comparative trawling by different gear types

3. Quantitative estimation of Greenland halibut stock distributed in pelagic layers

3.1. Background

Traditionally, and in the view of stock assessment, Greenland halibut is regarded as a demersal species. However, the latest experiments with vertical long-liners on the continental slope showed Greenland halibut individuals to occur also in the water column. 

Distribution of the Greenland halibut in pelagic layers may affect the results of bottom trawl surveys, as a part of the population is left out of fishing gear reach. To gain a better insight into this problem it is necessary to estimate the pelagic component of the Greenland halibut stock.

3.2. Objectives

a) to estimate a proportion (number) of Greenland halibut distributed in the pelagic layers in dependence on area, depth, season, oceanographic conditions and biological state of fish;

b) to decide on the necessity to correct trawl survey data and to suggest a method of making correction.

3.3. Methods 

· collection of data on Greenland halibut occurrence in the pelagic layers using vertical long-liners and midwater trawls;
· analysis of data obtained using DST-tags.
4. Investigation of sexual dimorphism and effect of fisheries on population structure

4.1. Background

One of the main specific features of the Greenland halibut determining its biology, behaviour, stock dynamics and results of fishery is a pronounced sexual dimorphism. However, this factor has not been taken into account in the modelling.

4.2. Objectives

a) to evaluate biological parameters of the Greenland halibut for males and females separately (mean length and weight at age by years, the largest size, the oldest age and proportion mature at age by years);

b) to recalculate survey results as well as total annual catch by sex for the longest possible period; 

c) to estimate natural mortality and fishing mortality rates by sex.

4.3 Methods

· analysis of historic data;

· estimation of mortality rates using the Bertalanffy’s models or other known mathematical instruments.

5. Improvement of the stock assessment methods

5.1.Background

The present project should be based on the results from implementation of other parts of the program and constitute an analysis of their effect on practical work on the stock assessment using analytical methods. This chapter will take priority closer to the completion phase. 

5.2. Objectives
a) to evaluate the method of stock assessment currently used in ICES and to propose measures for its refinement;

b) to analyse alternative methods of stock assessment that do not depend on age composition and to conclude on their application.

5.3. Methods

· Analysis of results from modelling based on VPA.

· Differentiated estimation of abundance and biomass of Greenland halibut males and females using VPA and XSA.

· Endeavours to apply other methods and approaches to the Greenland halibut stock assessment (Gadget, production models, Traffic light approach, etc.)

6. Development of optimal long-term harvesting strategy

6.1. Background

The ultimate goal of the whole program is to increase the precision of estimates and to elaborate sound advice on the Greenland halibut stock management.

Since 1990’s, management of the main target species in the North Atlantic has been based on the principle of precautionary approach. For many important stocks reference points such as spawning stock biomass and fishing mortality have been estimated, based on which an optimal exploitation strategy can be designed. 

6.2. Objectives

a) to estimate reference points for the Greenland halibut stock;

b) to identify goals and objectives of the Greenland halibut stock management and to describe them from the viewpoint of compliance with "Basic document regarding the main principles and criteria for long term, sustainable management of living marine resources in the Barents and Norwegian Seas" ;

c) to work out draft rules for making decisions on the size of TAC.

6.3. Methods 

· The use of modern analytical approaches to estimate reference points.

· Consultations with representatives of authorities and industry.

· The formation within the Joint Commission of an ad interim Working Group to elaborate rules on the Greenland halibut.

