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Section 1: General information and biological parameters with up to date description of the current knowledge 

         of life history pattern, stock structure and status.

Section 2: Historical development of the fisheries, including catches and fleets.
Section 3: Review of assessments carried out thus far.
Section 4: Inventory of the fisheries, biological, biodiversity, vulnerable marine ecosystem (VME
) and 

         socio-economic data currently available for management and monitoring purposes. 

        These data are to be collated by the Case Study Leader and made available to and stored on the 

        DEEPFISHMAN data archive held by Ifremer for use during the project. Ifremer will 
        shortly be circulating a data-exchange format. Data not subject to confidentiality restrictions 

        will be stored at the end of the project on a web-based library similar to PANGEA.

Section 5: Review of known and likely impact of the fisheries on deep-water biodiversity.

Section 6: Review of current and historical management and monitoring procedures. SWOT (Strength 

         and weaknesses, Opportunities and threats) and gap analysis of past and present scientific 

         projects and data collection programmes in terms of fulfilling the data requirements for 

         adequate management and monitoring regimes

Section 7: Review of the key uncertainties about the biology, data and management of your stock and any other

         issues relevant to DEEPFISHMAN

Reminders

1. Please enter all answers in this document and include references in answers, where appropriate. CS leaders 

  are required to keep all the headers and formatting in the document and write "not relevant or "none" where 
  there is nothing to say.
2. For Case Study 2: French mixed demersal trawl fishery – substitute fishery for stock in all questions where 

  appropriate. For specific questions on biology etc please include data and information for the main target 

  stocks of the fishery. 

3. It is expected that Case Study Leaders will have to carry out data mining in key areas e.g. for historical 

  fisheries data and for socio-economic data.

Executive summary

· What is perceived to be good practise 
· Application of the precautionary approach principles: the current stock harvesting is limited in the view to secure future recruitment.
· Ensemble of different management tools: MPAs, gear restriction, sorting grids, by-catch regulations, TACs in international waters,
· Good reactivity: NEAFC reacted quickly (2 years) to the development of the pelagic fishery in the Norwegian Sea by setting TACs,
· Efforts to obtain estimates of stock abundance, demography and trends in stock status from existing (non-dedicated) surveys and also by occasionally conducting dedicated surveys,
· Recent progresses in age determination/validation and species identification for early life stages.
· What is perceived to be poor practise and/or what can be improved 
· Lack of regular monitoring which cover the full population’s geographical and demographic extent,
· Lack of analytical assessment,
· Lack of species differentiation in fisheries statistics (S. mentella vs S. marinus)
· Lack of anticipation in the development of the fishery: e.g. new pelagic fishery in the Norwegian Sea,
· Poor management-negotiation framework at NEAFC (shared by most RFMOs, i.e. the system is efficient when there is already a general agreement between parties, but incentive to find cooperative solutions are weak when parties hold strongly divergent view).
· Collection and reporting of catch statistics in international waters should be improved.
· Major gaps in knowledge and understanding 
· Insufficient knowledge on stock structure and migrations
· Poor understanding of recruitment control
· Poor capacity to provide absolute abundance estimate with associated uncertainties
· Poor knowledge of interactions with other preys/predators and habitat requirements
· Poor understanding of possible impact of climate change on S. mentella population growth and geographical/seasonal distribution
· Insufficient knowledge on social, economics and political aspects of the fishery. 
· Future challenges, 
· To establish long term standardised stock monitoring which covers the whole stock geographical distribution, and to assess observation performance (e.g. trawl catchability, hydroacoustic target strength),
· to analytically assess the state and dynamics of the stock,

· to set management targets and reference points for this stock and its fisheries,

· to establish formalised management plan at an international level,
· to resolve stock structure (identification),
· to better understand the controls of recruitment (in particular the respective/interactive roles of spawning stock and habitat),
· Recommendations relevant (1) Case Study stocks/fisheries and (2) the development of a monitoring, assessment and management framework for the NE Atlantic. 
· Recommendations relevant to S. mentella in ICES subareas I and II are listed in the section “future challenges” (above)
· In waters under Norwegian jurisdiction, the development of a monitoring, assessment and management framework is being carried out as part of the plans for integrated management of the marine environment in the Norwegian and Barents Seas. The principles of the proposed monitoring systems (which include indicators of ocean climate, marginal ice zone, phyto-, zoo-plankton, benthos, fish stocks, marine birds and mammals, alien species, vulnerable and endangered species and pollutants) should be maintained. The ecosystem assessment, based on indicators derived from these monitoring should be re-enforced. Inclusion of ecosystem consideration in the management of S. mentella should be re-enforced at national level, and developed at international level.
Section 1: Biological parameters with up to date description of the current knowledge of    life history pattern, stock structure and status 
1.1 General information

1.1.1 Name of stock: beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II

1.1.2 Please include map of the spatial area inhabited by your stock.
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Figure 1. Map showing the distribution of occurrence of beaked redfish (S. mentella) in the Northeast Atlantic. The bottom topography is illustrated by selected isobaths.

The stock inhabits both pelagic and bottom habitats. It is found on the continental shelf, slope and in the open ocean. The distribution is mostly controlled by the presence of water from Atlantic origin. The main areas of occurrence include the Barents Sea shelf and trenches, including waters surrounding the Svalbard archipelago, the continental shelf and slope to the west of Norway and the Atlantic waters in the Norwegian Sea. On continental shelves and slope, beaked redfish can be found close (<10m) to the bottom (demersal component) but also in the layers above (pelagic component). In the Barents Sea, results from combined hydroacoustics and bottom trawling surveys indicate that the pelagic component of the population can constitute up to 80% (Anonymous, 2009c). 

1.1.3 What is the depth range inhabited by the adult stock?

The vertical distribution of fish ranges from 150m to 800m with higher concentrations in the 400-600 layer.
1.1.4 Name the scientific organisation and Working Group responsible for carrying out stock assessments and providing 

     scientific advice.

ICES: Arctic Fisheries Working Group (AFWG, assessment) and Advisory committee (ACOM, Advice)

1.1.5 Name the Fisheries Management Organisation(s) responsible for managing the stock and supported fisheries.

The stock is managed by National authorities (mostly Norway) and the North East Atlantic Fisheries Commission (NEAFC, www.neafc.org). The Norwegian-Russian fishery commission provides additional management measures.

1.1.6. Is the management unit the same as the stock assessment unit? If not please explain why.

The assessment unit is defined by ICES areas I and II which encompass different EEZs (Norway, Svalbard Fisheries Protection Zone, Russia, Greenland, Iceland, Faroes, EU) and international waters. These can constitute distinct management units.

1.2 Stock identity and status

1.2.1 Describe and review the scientific basis used to identify and delineate the stock.

The species S. mentella is found in the North Atlantic with a spatial distribution spanning from the Labrador Sea and south of Newfoundland to the west, to Spitzbergen and the Kola peninsula to the east. Recent results have shown that in the Irminger Sea, the species is divided in separate biological stocks which have distinct geographical and vertical distribution in the water column (Cadrin et al., 2009). The so-called ‘shallow pelagic’ component of the Irminger Sea is related to the ‘shallow pelagic’ in the Norwegian Sea. In the Norwegian Sea, individual biological traits vary greatly with depth and geography (ICES, 2008a) but it is yet unknown whether the Norwegian Sea redfish is made of one or several biological stocks.

1.2.2 Is this robust? If not what studies are required to identify and delineate the stock more robustly?

As mentioned in 1.2.1 beaked redfish stock identity in the northeast Atlantic is not yet fully understood. A robust delineation of the stock components would require investigation in genetics, morphometrics, parasitology and tagging. Some of these have been performed in the past (see 1.2.3) but have not reached unanimous conclusions, possibly because of insufficient sample size and inadequate sampling strategies (e.g. not all parameters measured at the same time, depths strata not all well sampled, and so on).

1.2.3 Describe and review any past or ongoing studies of stock identity.

The first genetic study (Nævdal, 1978) was initiated to identify S. mentella from the other Sebastes species as juveniles from this genus are difficult to differentiate by morphology. Later, genetic studies by Nedreaas and colleagues confirmed that the characters used (among others; spines on operculum, protrusion on lower jaw, colouration) could identify the adult S. mentella from the other species (Nedreaas and Nævdal, 1991b), (for more references see also ICES, 2004; Johansen and Dahle, 2004)
S. mentella from ICES subarea I have only been included in molecular genetic studies of stock identification as an outgroup. The result of these studies is not conclusive about possible genetic stock structure. One study show that the S. mentella from ICES subareas I to be genetic different from a panoceanic S. mentella 


(Roques et al., 1999; Roques et al., 2002) ADDIN EN.CITE  and was found different from the Faroe Bank S. mentella, but not S. mentella from the Faroe Shelf 


(ICES, 2004; Johansen, 2003; Johansen et al., 2000) ADDIN EN.CITE . While another study from ICES subareas II found S. mentella from this region to differ from the Irminger Sea Deep sea component, but not from the Irminger Sea pelagic component (Stefánsson et al., 2009). In the studies above very few samples of S. mentella from ICES subarea I have been included. Therefore to conclude on the genetic stock structure of the species in ICES subarea I and II a larger genetic study covering wider areas is needed. 

In a study measuring shape of otoliths was the Norwegian S. mentella (subarea I) found to represent a unique region different from the West Atlantic S. mentella (Stransky, 2005). The morphometric study by Saborido-Rey (2000) and Nedreaas(2000) showed that the S. mentella from ICES subarea I could be composed of two stock components. For further clarification of the the stock identity of S. mentella in ICES subarea I and II, a more comprehensive study as outlined in the REDFISH
 project and by Cadrin et al. (submitted) is needed. 

1.2.4 Are there any stocks of this species adjacent to the Case Study stock?

Yes, the Irminger Sea stock(s) are adjacent. Recent investigation (Cadrin et al., 2009; ICES, 2009e) on Irminger Sea stock identity have shown that the so-called ‘shallow pelagic’ component of the Irminger Sea is related to the ‘shallow pelagic’ in the Norwegian Sea, but the level of exchange between these geographical components is yet unknown.

1.2.5 Is it suspected that immigration/emigration is occurring from/to areas outside the stock area? If so please describe.

Results from genetics studies suggest that there might be exchanges between the Irminger Sea and the Norwegian Sea stocks (see references in section 1.2.3). This process is not currently integrated by the assessment working group which considers (at least implicitly) that such exchanges may have little influence on the dynamics of the stock in ICES areas I and II.

1.2.6 Have any tagging studies been carried out? If not please state why. If they have please summarise methods used and 

     review results and conclusions.

Because of lethal barotraumatic injuries on fish captured with standard fishing gears, tagging of redfish requires special equipment so that fish can be tagged in situ, i.e. at depth of several hundred meters. There has been tagging experiments of beaked redfish with such equipment (the UTE: underwater tagging equipment) around Iceland (Sigurðsson et al., 2006). These experiments are recent and still carried out only to a limited geographical extent. No such tagging experiment has been performed for the stock in ICES areas I and II.

1.2.7 Are there any aspects of stock identity knowledge data that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?

The lack of information on stock identity in ICES areas I and II imposes that the assessment is carried out as if only one biological stock is present. Results from the Irminger Sea suggests that the situation can be more complex and that several biological units may exist in the area, possibly with geographical and depth segregation (Stefánsson et al., 2009).

1.2.8 Based on the latest scientific advice for this stock (please append below), what is the current status of the stock?

Abundance indices historically calculated for the Barents Sea show a decline in the population and more worryingly, very low recruitment for the period 1992-2005. Recent surveys conducted on the pelagic component of the stock in the Norwegian Sea suggest that the biomass in this area may be of at least 200,000 tons and probably as high as 500,000 tons which would then represent the bulk of the stock biomass (ICES, 2008a). International pelagic 0-group surveys have been conducted annually in the Barents Sea and Svalbard areas since 1965, with the same method since 1980. This is considered to be a reliable recruitment index for the S. mentella inhabiting the Norwegian- and Barents Seas (ICES Sub-areas I and II). After fifteen years of low indices and poor recruitment, some improvement is seen in recent years. However, due to all these years of extremely poor recruitment, exploitation will have to rely on today's mature and fishable stock for the next fifteen years of recruitment.
The advice provided by ICES-ACOM in 2009 is:

The new data (landings and survey) available for this stock do not change the perception of the stock in the Barents Sea and Svalbard area. Therefore, the advice for this fishery in 2010 is the same as the advice given in 2007 for the 2008 fishery and re-iterated in 2008 for the 2009 fishery: There should be no directed trawl fishery on Sebastes mentella in Subareas I and II in 2010. Area closures should be maintained and by-catch limits should be as low as possible until a significant increase in the spawning-stock biomass (and a subsequent increase in the number of juveniles) has been verified. 
In addition, ICES offers the following consideration: 
Results from the pelagic survey conducted in 2008 indicate a significant, but unquantifiable, spawning biomass in the Norwegian Sea. There are indications, however, that recruitment in the next 12-15 years will be low. A limited fishery is prosecuted at present. 
The figure below highlights the poor recruitment of redfish in the 1990s and early 2000s from surveys conducted in the Barents Sea and Svalbard area.
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Figure 1.2.8. Length-disaggregated abundance indices for S. mentella north of 69°N, from combined Norwegian bottom trawl surveys 1992-2008 at Svalbard (summer/fall) and in the Barents Sea (winter). Fish 15-29 cm (dark blue) are mostly immature and fish greater than 30cm (light blue) are mostly mature, abundance index is given in millions (left axis). The 0-group index (yellow bars) is given as an index of year-class-strength a

1.2.9 What is the recent historical trend in the stock (increasing, decreasing, stable).

Declining since the mid-1990s with a population gradually becoming older as a result of recruitment failure. Signs of higher recruitment are seen in 2007 and 2009 and will need to be confirmed by future observations (ICES, 2009a).

1.3 Life history characteristics (LHCs)

1.3.1 Complete the following table citing (1) the most robust information available and (2) any other information available. Please cite the reasons for selecting the former. Cite information by sex & sexes combined, where appropriate. Please document any changes with time.

	LHC
	Best estimate
	Derived from?
	Other estimates

	Maximum observed length
	47 cm
	
(Gjøsæter et al., 2009)
	

	Maximum observed age
	75y
	Otolith radiochemistry (Campana et al., 1990)
	

	Length at 50% maturity
	31cm
	IMR survey data 2004-2009
	

	Age at 50% maturity
	11y
	IMR survey data 2004-2009
	

	Length at recruitment
	26cm (demersal)

30cm (pelagic)
	(ICES, 2009a)
	

	Age at recruitment
	6y (demersal fishery)

11y (pelagic fishery)
	(ICES, 2009a)
	

	Growth parameters: (von Bertalanffy parameters: B0,T0, L infinity, for example)
	All: Linf=49, K=0.06, t0=-2.47


	(Nedreaas, 1990)
	Immature: Linf=36.4, K=0.108 t0=0

Mature: Linf=44.4, K=0.0043, t0=-16.9


	Fecundity, egg size etc
	live bearing, may extrude 20,000 to 150,000 larvae

	(Jones, 1969)
	

	Natural mortality
	Unknown, probably around 0.05-0.1
	Erin Bjørkvoll and Sondre Aanes, pers. com
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Figure 1.3.1a: Modelled proportion at maturity for 1-60 year old S. mentella. based on data from IMR survey 2004-2009, as in Anonymous (2009c). 50% maturity is reached at 11y.
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Figure 1.3.1b: Modelled mean length-at-age for 1-60 year old S. mentella using separate growth functions for immature (red) and mature (blue) fish and for the whole population (black), using proportion mature as weighting factor (as in Figure 1.3.1a). The model is valid for age 7+ as there is very little data used to fit for younger age groups.
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Figure 1.3.1c: Modelled mean weight-at-age for 1-60 year old S. mentella using separate growth functions for immature (red) and mature (blue) fish and for the whole population (black), using proportion mature as weighting factor (as in Figure 1.3.1a). The model is valid for age 6+ as there is very little data used to fit for younger age groups. For age 1-6, empirical data from Russian surveys where used. Redrawn from Anonymous (2009c). 

1.3.2 What are the main gaps in knowledge regarding LHCs?

Appropriate sampling and determination of population age structure. Poor standardisation between countries of maturity determination.

1.3.3 Can these gaps be addressed by regular monitoring or are dedicated research initiatives required? Please describe programmes required.

There has already been some effort conducted to validate and harmonise the methodologies used for age determination at an international level (ICES, 2006). This should however be pursued, since there are still national non-standard methodologies which forbid data compilation at an international level. A maturity scale has been agreed at an international level (ICES, 2009c) but there is a requirement for workshops to be conducted in order to guarantee that this scale is well understood and used in a standardised fashion across nations and research laboratories. 

1.3.4 Are there any aspects of LHC data (quality, temporal and spatial extent, time series, availability, accessibility, flow)

     that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers? 
Time series of age data may be doubtful. This is especially true before 1990 when scale reading was still used. At present, age is determined by otolith reading but the methodology is not yet fully standardised and validated. The impact of uncertainty in past age determination can be partially compensated by the high longevity of redfish which allows for year-class strength reconstructions back to several decades. Population age structure inferred from age-length-keys (ALK) may be poor – except for young individuals – because of high longevity/slow growth which implies that many age groups are usually merged into single length groups. This requires that ALKs are updated frequently. As for many fish species, natural mortality and its year-to-year variability remain key unknowns.

1.4 Life history pattern and general species ecology

1.4.1 Reproductive type: is the species gonochoric or hermaphroditic? If hermaphroditic, please describe. 

Gonochoric
1.4.2 Spawning type: is the species a determinate or batch spawner? Please give details.

Beaked redfish is ovoviviparous. The male and female mate several months before the female extrude the larvae. The females carry sperm and non-fecundated eggs for months before fertilisation takes place in spring. Females are thought to have a determinate fecundity. The extrusion of larvae may take place over several days or weeks in a number of batches. Knowledge on the biology, behaviour and dynamics of redfish reproduction is very scarce.

1.4.3 Spawning grounds: are the spawning grounds/areas known? If so please describe and include map.

These are not spawning ground stricto sensu but rather ‘larval release grounds’. Larval extrusion occurs along the continental shelf break from 62N to 74N.
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Figure 1.4.3: map showing the distribution of occurrence of beaked redfish (S. mentella) in the Northeast Atlantic (blue) and the location of larval extrusion grounds (orange). 

1.4.4 Spawning time: when does spawning occur? Does this differ by spawning ground/area? If so please describe.

Larval extrusion takes place in March-April. Variability in the phenology of larval release between areas (latitude) and between years is unknown.

1.4.5 Early life history: are the early life stages well described and documented in the scientific literature? If so please describe.

Yes, but these are difficult to separate from the related species S. marinus, which release larvae in April-May, and S. viviparus which release larvae in May-June. The early larval stages of S. mentella are well described in the book by Russell (1976) and are mainly identified by the numbers, shape and placement of melanophores, which are absent in later stages. A reliable morphologic species identification of the subsequent early life stages from an age of three months (about 2 cm) to an age of two years (8-10 cm) does at present not exist. From a size of about 10 cm and upwards the photo montage presented in Fig. 1.4.5 may be used as an aid in species identification. This is verified by genetics 


(Nedreaas and Nævdal, 1989; Nedreaas and Nævdal, 1991a; Nedreaas and Nævdal, 1991b) ADDIN EN.CITE . 
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Fig. 1.4.5. Photographs of young specimens of the three Sebastes species commonly found in ICES areas I and II. Key identification features are indicated in coloured text.

1.4.6 Life stages and habitats: whereabouts in the water column are the various life cycle stages found?

Larvae are pelagic and drift northward along the continental slope in the surface layers. Young redfish at different ages dwell at different depths: individuals at age 1 prefer depths not greater than 200 m, at age 2 and 3 they occur in the range of 200-300 m and at older ages occupy depths of 300_800 m (Berger and Cheremisina, 1968). The juveniles are predominantly distributed in the Barents Sea and adjacent continental slope, as illustrated in the figures below. Adult S. mentella are found distributed over the shelf, slope and open ocean with possibly large migrations between overwintering grounds (Barents Sea), larval extrusion grounds (continental slope) and feeding ground (Norwegian Sea) in depths ranging from 150m to 800m with higher concentrations in the 400-600 layer.
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Figure 1.4.6a: The main features of the circulation and the bathymetry in the Norwegian Sea/Barents Sea in relation to the transport of larvae of S. mentella. Whole lines, warm Atlantic water; dotted line, warm coastal water; stippled line, cold Arctic currents. Spawning area of Sebastes mentella has been emphasized (grey area). Reproduced from (Drevetnyak and Nedreaas, 2009).
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Figure 1.4.6b: Distribution of S. mentella at age 0 (left) and age 7 (right) for the 1988 year class. Circles represent position of tows; their diameter corresponds to percentage of the year class caught. Reproduced from Drevetnyak and Nedreaas (2009).

1.4.7 Nursery areas: are there discrete nursery areas? Is so please describe and include map.

The nursery grounds (i.e. for individuals up to 6 year old) are found primarily in the Barents Sea and along the continental slope from northern Norway (69N) to northern Spitzbergen (80N) (Drevetnyak and Nedreaas, 2009). These are illustrated in Figure 1.4.6b.

1.4.8 Are juveniles and adults associated with particular topographical features and/or sea-bed substrates? If so 

     please describe.

Adults are widely distributed in the shelf slope and open ocean (section 1.1.2). Spawning adults concentrate along the slope (section 1.4.3). Juveniles are found over the shelf and slope (section 1.4.6). The population seems to be restricted to Atlantic water masses (i.e. not found in Arctic water masses).
1.4.9 Recruitment: what is the age and size of recruitment to the fishery? What is the age and size of smallest individuals

     in scientific cruises? What is known about recruitment variability and its causes?

Youngest age reported in the fishery is 6y for catches in the Barents Sea and shelf areas and 11y in international waters. 

Youngest individuals in scientific surveys are of age 0.

There are great fluctuations in recruitment with long periods of very low recruitment interrupted by one or few strong year classes. The causes for variability in recruitment remain unknown. Possible causes of poor recruitment in recent decades include spawning habitat deterioration, high fishing of juveniles in the shrimp fishery in the Barents Sea, unknown environmental factors, predation on juveniles by other fish species.

1.4.10 Describe other salient aspects of the species life cycle not described above.

After spawning (March-April) takes place along the continental slope, adults (at least partially) migrate to the open Norwegian Sea where a large fraction resides during summer and autumn. There are important geographical and depths gradients in the age and size composition of beaked redfish in ICES area I and II.

1.4.11 Feeding: list the main prey items of each life stage and rank in order of consumption rates/importance, where 

      possible.

The diet of young redfish is dominated by plankton crustaceans such as Copepoda, Hyperiidae and Euphausiidae, as well as Decapoda (including young shrimp Pandalus borealis Krøyer, 1838) and Gammaridea. With growth the importance of small plankton (Copepoda) in the diet is decreased and larger and more mobile plankton (Hyperiidae, Euphausiidae) become predominant. Decapoda and fish also appear more frequently in the redfish diet as it grows older (Dolgov and Drevetnyak, 1995). Little is known of the diet of adult beaked redfish in the open Norwegian Sea. Results from the pelagic survey conducted in 2008 indicate that stomach content was mostly constituted by small plankton (62%) shrimps (21%) and fish (15%) (ICES, 2008a) commonly found in the deep scattering layer (DSL).

1.4.12 Predators: list the main predators of each life stage and rank in order of consumption rates/importance, where 

      possible.

Known predators are: adult herring on redfish larvae (Prokopchuk, 2009), cod on redfish juveniles (ICES, 2009a), Greenland halibut on all stages (Vollen et al., 2004) and hooded seals on adults 


(Haug et al., 2007; Tucker et al., 2009) ADDIN EN.CITE . It is not possible to rank these predators by order of importance.

1.4.13 What are the main gaps in knowledge regarding life history patterns and general species ecology?

There are two main gaps in knowledge. First, stock structure and migration patterns are still poorly described and will require specific data collection (genetics and tagging data) to be resolved. Second, the control of recruitment success remains largely unknown, although there are historical data on year-class strength back to several decades. 
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Figure 1.4.13a. Spawning stock (SSB) – recruitment (R) relationship as estimated during the ICES assessments in 1996 (left) and 2003 (right). Note that the 1996 assessment used input data back to 1965 that include age readings based on scales. The 2003 assessment is based on otolith age readings only, and hence extends only back to 1991 and contains data for SSB 1991-1995 and the corresponding R6 1997-2001

[image: image19.emf]
Figure 1.4.13b. Spawning stock and recruitment as estimated by the ICES Arctic Fisheries Working Group in 1997 (ICES, 1998). The precision of this analytical assessment (XSA) may be questioned due to a mix of scale- and otolith based age readings, but it points to an interesting and tight relationship between the two variables even with the recruitment estimated at age 6. This relationship needs, however, to be further investigated.

1.4.14 Further data collection/research requirements: can these gaps be addressed by regular monitoring or are dedicated research initiatives required? Please describe programmes required.

The spatial distribution of S. mentella in the northeast Atlantic spans a very large geographical area and it varies with seasons and developmental stages. Up to now there have been many surveys which have covered particular areas, seasons or life stages but the results from these surveys are difficult to assemble in order to construct a coherent picture of the spatial/seasonal distribution of redfish of different age/stage. A large scale coordinated sampling effort is needed to resolve this.

Migration patterns are poorly known and weakly inferred from existing survey results. A dedicated tagging program, using the underwater tagging equipment (Sigurðsson et al., 2006) should be initiated to resolve this issue.

Specific investigation of the fecundity (as a function of size and age), studies of early life stages (ichtypoplankton surveys) and of the impact of ocean circulation on the fate of larvae (coupled bio-physical modelling) should also be conducted to advance our knowledge on the control of recruitment.

1.4.15 Are there any aspects of life history pattern and general ecological information and data (quality, temporal and 

     spatial extent, time series, availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your 

     ability to provide timely fisheries advice to managers. 

Temporal variations in the distribution, abundance and the population structure of S. mentella in general, are believed to be relatively slow. As a consequence, it is unlikely that the perception of the stock can rapidly change (i.e. at scales lesser than 1-3 years) so advice to manager can be provided on a regular and timely basis. The most challenging issues remain (1) coverage of the geographical extent of the stock by scientific surveys, (2) stock identification and (3) understanding and modelling what controls year-class-strength. There are yet not reference points for this stock and no analytical assessment.

Section 2: Historical development of the fisheries, including catches and fleets.
2.1 Background information

2.1.1 Please provide the following information on the fleets that are prosecuting/have prosecuted your stock:-

     If possible please use table below or a separate spreadsheet/data table/database if too large. For EU fleets, please match DCF and/or ICES/InterCatch metiers, using additional sub-categories if necessary.

	Nationality
	Gear type
	Fleet ID for use in tables below and throughout questionnaire

	Fishery type:-

target/mixed fishery/bycatch
	If mixed or bycatch what are other or target spp?
	Number of vessels
	Large scale or artisanal
	Time period

	EST
	Trawl
	ESTDT
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	2002-

	EST
	Trawl
	ESTPT
	Target
	
	Unknown
	Large scale
	2006-2007

	FAR
	Trawl
	FARDT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	FAR
	Trawl
	FARPT
	Target/bycatch
	Herring, blue whiting
	Unknown
	Large scale
	2004-

	FRA
	Trawl
	FRADT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	FRA
	Trawl
	FRAPT
	Target
	
	Unknown
	Large scale
	2006-2007

	GER
	Trawl
	GERDT
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1970-

	GER
	Trawl
	GERPT
	Target/bycatch
	Herring, blue whiting
	Unknown
	Large scale
	2006-2007

	GRL
	Trawl
	GRLDT
	Bycatch
	Cod, haddock, Gr. halibut, shrimp
	Unknown
	Large scale
	1992-

	IRE
	Trawl
	IREDT
	Bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	ICE
	Trawl
	ICEDT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1992-

	ICE
	Trawl
	ICEPT
	Target/bycatch
	Herring, blue whiting
	Unknown
	Large scale
	2006-2007

	LTU
	Trawl
	LTUDT
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	LTU
	Trawl
	LTUPT
	Target
	
	Unknown
	Large scale
	2006-

	LVA
	Trawl
	LVADT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	NET
	Trawl
	NETDT
	Bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	NOR
	Trawl
	NORDT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	NOR
	Trawl
	NORPT
	Target/bycatch
	Herring, blue whiting
	Unknown
	Large scale
	2006-

	POL
	Trawl
	POLDT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1970-

	POL
	Trawl
	POLPT
	Target
	
	Unknown
	Large scale
	2006-2007

	POR
	Trawl
	PORDT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	POR
	Trawl
	PORPT
	Target
	
	Unknown
	Large scale
	2006-

	RUS
	Trawl
	RUSDT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1952-

	RUS
	Trawl
	RUSPT
	Target/bycatch
	Herring, blue whiting
	Unknown
	Large scale
	2004-

	SPA
	Trawl
	SPADT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	SPA
	Trawl
	SPAPT
	Target
	
	Unknown
	Large scale
	2006-

	UK
	Trawl
	UKDT 
	Target/mixed/bycatch
	Cod, haddock, Gr. halibut, shrimp, herring,blue whiting
	Unknown
	Large scale
	1986-

	UK
	Trawl
	UKPT
	Target
	
	Unknown
	Large scale
	2006


2.1.2 Please describe the historical development and the current activity of each fleet in more detail.

The only directed fisheries for S. mentella are trawl fisheries. By‐catches are taken in the demersal cod/haddock/Greenland halibut fisheries, as juveniles in the shrimp trawl fisheries, and occasionally in the pelagic blue whiting and herring fisheries in the Norwegian Sea. Traditionally, the fishery for S. mentella was conducted by Russia and other East European countries on grounds located south of Bear Island towards Spitsbergen. The highest landings of S. mentella were 269,000 t in 1976. This was followed by a rapid decline to 80,000 t in 1980–1981 then a second peak of 115,000 t in 1982. The fishery in the Barents Sea decreased in the mid‐1980s to the low level of 10,500 t in 1987. At this time Norwegian trawlers showed interest in fishing S. mentella and started fishing further south, along the continental slope at approximately 500 m depth. These grounds had never been harvested before and were inhabited primarily by mature redfish. After an increase to 49,000 t in 1991 due to this new fishery, landings have been at a level of 10,000–15,000 t, except in 1996‐1997 when they dropped to 8,000 t. Since 1991 the fishery has been dominated by Norway and Russia. Since 1997 ACFM has advised that there should be no directed fishery and that the by‐catch should be reduced to the lowest possible level. A directed pelagic fishery for S. mentella in international waters of the Norwegian Sea outside EEZ has developed since 2004. Landings of S. mentella taken in the pelagic fishery for blue whiting and herring in the Norwegian Sea have been reported to the working group in 2004 and 2005. Since 2006 this fishery developed further to become a directed fishery (7 countries and 31 trawlers in 2008). Vinnichenko (Working Document 9, ICES, 2007) gives a good and comprehensive description of the previous abundance of pelagic S. mentella in the international waters of the Norwegian Sea, and how by-catches and exploratory fishing have developed during 1979‐2006. This fishery is managed by the North‐East Atlantic Fisheries Commission, and during its annual meetings in November since 2006 the Commission has adopted by consensus annual TACs for international waters (15,500 t for 2007, 14,500 t for 2008,10,500 t for 2009 and 8,600 t for 2010).
2.1.3 What are the main gaps in knowledge regarding the fleets fishing your stock? Please prioritise. 

Levels of unreported redfish bycatch and discards are not known, irrespective of fleets. Reported catches are given as Sebastes sp so the exact catch of S. mentella cannot be precisely known.
2.1.4 Can these gaps be addressed by regular monitoring? If so, how?
Each country should report their catches and landings by species. Species identification should be confirmed and biological sampling improved by self sampling (demersal fisheries), inspection at Sea (demersal and pelagic) and/or port sampling. By-catch of redfish in pelagic fisheries for herring and blue whiting should be estimated through dedicated port sampling.

2.1.5 Please complete the table below on the extent of time-series data of landings and discards data:-

	Fleet ID
	Time-series of landings data
	Time-series of discard data

	EST
	DT 2002-


	No discard data available

	EST
	PT 2006-2007
	No discard data available

	FAR
	DT 1986-


	No discard data available

	FAR
	PT 2004-
	No discard data available

	FRA
	DT 1986-


	No discard data available

	FRA
	PT 2006-2007
	No discard data available

	GER
	DT 1970-


	No discard data available

	GER
	PT 2002-
	No discard data available

	GRL
	DT 1992-
	No discard data available

	IRE
	DT 1986-
	No discard data available

	ICE
	DT 1992-


	No discard data available

	ICE
	PT 2006
	No discard data available

	LTU
	DT 1986-


	No discard data available

	LTU
	PT 2006-
	No discard data available

	LVA
	DT 1986-


	No discard data available

	NET
	DT 1986-
	No discard data available

	NOR
	DT 1986-


	No discard data
Discard data series for the international shrimp fishery (Ajiad et al., 2005)

	NOR
	PT 2006-2008
	No discard data available

	POL
	DT 1970-


	No discard data available

	POL
	PT 2006-2007
	No discard data available

	POR
	DT 1986-


	No discard data available

	POR
	PT 2006-
	No discard data available

	RUS
	DT 1952-


	(Anonymous, 2009c)

	RUS
	PT 2004-
	No discard data available

	SPA
	DT 1986-


	No discard data available

	SPA
	PT 2006-
	No discard data available

	UK
	DT 1986-


	No discard data available

	UK
	PT 2006
	No discard data available


2.1.6 Does the earliest data available correspond to the start of exploitation of the stock. If not please describe. If earlier data exist please list where these can be found.

Before 1952, by-catches of S. mentella have most probably occurred but the specimens could not be differentiated from S. marinus, at that time.

2.1.7 If discard data are not available please indicate by fleet ID if, in your opinion, discards are likely to be significant

No specific investigation has been conducted to answer this question. Discards may be significant in cod, haddock, and Greenland halibut, demersal fisheries, in blue whiting pelagic fisheries, and occasionally in herring fisheries in the Norwegian Sea during daytime when the herring may be caught at depths inhabited by S. mentella.

	Fleet ID
	Significant discards?

	
	

	
	


2.1.8 If mis-reporting or under-reporting is/has been a problem please indicate years in table below:

This may be a general problem due to discards, but it is not possible to identify specific years in the table below.

	Fleet ID
	Mis-reporting? State years
	Under-reporting?

State years

	
	
	

	
	
	


2.1.9 Please document available information on gear selectivity by fleet ID.

The current trawl selectivity of redfish in the Norwegian demersal trawl fleet (NORDT) has been investigated by Mr. Roger Larsen at the former Norwegian College of Fishery Science at the University of Tromsø in 1994, and later analysed by Korsbrekke (1996). The redfish selection curves for 50 mm (used south of the line shown in Fig. 4.4.3.3b) and 55 mm (to be used north of the line) grids, respectively, are shown in the figure below.

[image: image20.emf][image: image21.emf]
Figure 2.1.9. Sorting grid selectivity for redfish. 50 mm (left) and 55 mm (right) grid selectivity curves for redfish using Richard's models (Millar, 1991).
Estimations of L25 and L50 for 135 mm diamond meshes in trawls give about 27 cm and 32 cm, respectively, (K. Nedreaas, pers. observations)

2.1.10  Are there any aspects of data (quality, temporal and spatial extent, time series, availability, accessibility, flow) 

       that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?

· Lack of proper species identification (S. mentella, S. marinus or S. viviparus), age sampling of the reported catches, and trained staff to read the age.,

· Lack of information on discards and misreporting,
· Lack of an analytical assessment and prognosis of the stock.
Section 3: Review of stock assessments carried out thus far
3.1. General overview 

 3.1.1 Please complete table below regarding previous assessments:-

	Year
	Assessment type


	Assessment method(s) used
	Assessment package/

program used
	Are input data on DEEPFISHMAN website?
	Assessment used for latest scientific advice?
	If not, what was latest scientific advice based on?
	Reference

	2004-2009
	Non-analytical
	Screening of survey and fishery data
	None
	No
	Not always
	Same advice as previous year
	(ICES, 2007; ICES, 2008b; ICES, 2009a)

	2001-2003
	Exploratory 
	XSA
	Lowestoft XSA
	No
	No
	Screening of survey and fishery data
	(ICES, 2001; ICES, 2002; ICES, 2003)

	1990-1997
	Exploratory 
	XSA
	Lowestoft XSA
	No
	No
	Screening of survey and fishery data
	(ICES, 1998)


3.1.2 How is the frequency of assessments linked to the advisory and management cycle?

There is currently no analytical assessment for S. mentella, but a non-analytical assessment based on survey and catch data is carried out by the ICES Arctic Fisheries Working Group. ICES does not request that a new advice be produced every year but rather every 2-3 years. In between, ICES advice is a reconduction of previous year(s)’ advice. The management cycle is annual.

3.2 Input data

3.2.1 For all exploratory assessments or the latest benchmark or update assessment, please list the input data citing length of time-series (where appropriate) and source

Latest XSA, conducted in 2003 (ICES, 2003)
Catch numbers at age 1991-2000 for ages 6-19+

Catch weight at age 1991-2000 for ages 6-19+

Proportion mature at age in the catches 1991-2000 for ages 6-19+

Tuning series 1: Russian juvenile survey 1991-2002 for ages 6-8

Tuning series 2: Russian acoustic spring survey 1995-2001 for ages 6-14

Tuning series 3: Norwegian Svalbard and winter surveys combined 1996-2002 for ages 2-11

3.2.2 Are there any aspects of data (quality, temporal and spatial extent, time series, availability, accessibility, flow) that 

     [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?

The size of the +group was identified as a problem for carrying out an XSA. Because of uncertainties in the age reading it was suggested to use length based models, but this suggestion was not followed because of redfish growth pattern (because of slow growth and high longevity renders length data carries very limited information).

One important data collection limitation is the incomplete spatial coverage of scientific surveys. The reporting to the assessment working group of age is also incomplete because limited to 16, 18 or 19 age groups (depending on the data reported) whilst a large number of fish are 30 year old or more. The fishing restrictions applied in the past decades may have reduced the information content of commercial fisheries data, this is only partially compensated by fisheries independent surveys.

3.3 Assessment method(s) used
3.3.1 Justification of the method: for exploratory assessments please describe reasons for selecting the method(s) used. Was any guidance available as to the type of method to use? If so please describe.

XSA was selected, as it was the most common method used within ICES at the time. The results from the Lowestoft XSA were considered useful for describing relative stock trends over time, but too imprecise to be used directly for stock prediction and TAC recommendation. Guidance was provided to the group. In particular, it was advised to explore the +group problem (the fact that the +group contains the bulk of the biomass, and how this affects XSA). It was also recommended to explore length based models and production models, but these suffer from the limitations mentioned in 3.2.2. Finally it was recommended to investigate the possible use of more complex models such as BORMICON, and later GADGET.
3.3.2 Benchmark: for benchmark assessments please describe agreed best practise and rationale for selection.

N/A

3.3.3 Uncertainty: how is uncertainty addressed in all types of assessments?

For XSA, only uncertainty (or rather inconsistency) in the tuning fleet series was considered by weighing individual series by the inverse of its variance. For the current screening assessment, a more qualitative approach is taken by focussing on the consistency of the information provided by the different data sets. 

3.3.4   Multispecies: is your stock included in any multi-species assessments? If so please describe. If not should it? If 

       yes, please describe a suitable way to go forward

No
3.3.5 Retrospective analyses: do assessments include retrospective analyses?

Yes for XSA. No otherwise.

3.4 Biological reference points (BRPs): do you have BRPs for your stock? If so what is the basis? In the table below 
    please detail type and value e.g. MSY 400 t, F0.1, MEY etc

There are no reference points at present. However, some have been defined in the past and are presented below.

	Type
	Limit
	Target
	Precautionary
	Comments

	Biology: SSB
	SSBMBAL (Minimum Biological acceptable limit)
	300,000 tonnes
	
	(ICES, 1996a), based on work presented in (Drevetnyak, 1991)

	Fisheries: F
	FLOW, FMED, FHIGH
	0.02, 0.07, 0.2
	
	(ICES, 1998)

	
	FMAX, F0.1
	0.36, 0.08
	
	(ICES, 1998)

	
	
	
	
	

	
	
	
	
	

	Economic:
	
	
	
	

	
	
	
	
	

	Social:
	
	
	
	

	
	
	
	
	

	Ecosystem:
	
	
	
	

	
	
	
	
	

	Other (e.g interaction limits with PETs)
	
	
	
	

	
	
	
	
	


3.5 Projections: Do you perform projections of future stock status? 

There are no quantitative projections of the stock status. However, the assessment working group establish a qualitative projection of the likely future trajectory of the stock based on the recruitment history in the recent past and current the state of the adult population.

3.5.1 Do you perform short, medium and/or long-term projections? If so, how is the length of the projection(s) defined and what is/are the length(s)? not relevant
3.5.2 Are projections deterministic or stochastic? not relevant
3.5.3 How is recruitment simulated in the projection/ (historical geometric mean, using S/R model etc) not relevant
3.5.4 How is stock growth simulated (e.g. exponential survival equation)? not relevant
3.5.5 How are biological parameters projected (stochastically, mean of last 3 years etc) not relevant
3.5.6 What reference points are used in the projections? not relevant
3.5.7 Harvest control rules (HCRs) and management strategy evaluation (MSE): does the stock have a pre-defined  HCR? If so, please specify. not relevant
3.5.8 Has this rule been agreed with all stakeholders? not relevant
3.5.9 Has the rule been simulation tested using MSE? If so please describe methods and outcomes not relevant
3.5.10 Is the rule robust to uncertainties within the fishery system? not relevant
3.5.11 Do you have an estimate of virgin biomass, if so what is it, how was it derived and how reliable is it?
No, not really. The exploratory XSA assessments back to 1965 may give us an idea about at which level the virgin stock may have been at. The analytical stock assessment in 1997 estimates the spawning stock level in the beginning of the time series to 1 million tons. If we estimate this by using the value for SSB/R in the figure below at zero fishing mortality which is about 3 kg, and multiply this with the estimated recruitment level back in the late 1960ies (see chapter 1.4.13) which is about 500 millions six year olds, we get a spawning stock biomass of 1.5 million tons. This may hence give an idea about the virgin level of this stock (Fig 3.5.11).
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Figure 3.5.11. Yield- and spawning stock per recruit at different fishing mortalities as estimated by the ICES Arctic Fisheries Working Group in 1997 (ICES, 1998). The precision of this analytical assessment (XSA) may be questioned due to a mix of scale- and otolith based age readings. New estimations should hence be done using only otolith based data back to 1991 as input. 
3.6 Assessment packages/programs used (e.g. FLR, CEDA, ASPIC, Lowestoft XSA etc)

3.6.1 Were any technical problems encountered, were these resolved and if so how?

There was a technical issue related to the limited number of age groups which could be implemented in the package. This was partially solved at the time (by shifting the first age group) but still remained a limitation.

3.6.2 Were the packages/programs used suitable for use by scientists with little or no experience of them?

Yes

3.6.3 If not, how could they be improved?

3.6.4 Were the assessment diagnostics fit for purpose? If not how could they be improved?

See section. 3.3.1

3.6.5 Did you receive any training in the use of the assessment packages/programs?

Yes. At the time (1990s), Kjell Nedreaas was trained in the suite of assessment packages available at ICES.

The persons currently involved in the assessment of S. mentella at the AFWG do not hold up-to-date knowledge of the available packages, except for GADGET, due to the participation of Daniel Howell to the working group.

3.7 Quality control/peer review

3.7.1 Were the assessments subjected to quality appraisal and/or peer review and if so how and by whom? 

Yes, by ICES-ACFM review group.

3.7.2 What were the outcomes for the latest benchmark/update assessment and for all exploratory assessments?

The 2003 assessment WG provided XSA results but this approach was hampered by methodological difficulties in dealing with the plus group. It was recommended that use of this model for redfish should be discontinued and other analytical methods involving survey and/or length data explored (ICES, 2003). 

3.7.3 How could assessments be improved in terms of the data used and the methods used?

A major issue is S. mentella longevity (up to 75y) combined with very slow growth after maturity (M50 = 11y). Age based models require a large number of age groups and length based models are expected to perform poorly because of the mixing of many year-classes within single length groups. There is a long history of high quality survey data for the Barents Sea and Svalbard area, and to a lesser extent along the Norwegian shelf and slope from 62N northward. Much less is available for the open Norwegian Sea (data goes back to 2007), which limits the possibility of adequately covering all life-stages/ages from survey data.

Ways to improve how the age structure is handled might be seek, with particular emphasis on the differences in the quality/precision of age readings as a function of age (e.g. from 0-10y uncertainty on age is ±1y, from 11-20 ±2y and above 20, ±3y). Modelling of the observation process is also a critical issue for the appropriate use of the data in the assessment process.

Several approaches can be envisaged and are currently being explored to various degrees: The GADGET model (Begley and Howell, 2004), a Bayesian state-space model (Aanes et al., 2007), XSA with the appropriate number of age groups, or other possible methods to be determined. Models that do not require annual data, but which are flexible regarding data input, may also be seek?.needed? This is particularly relevant since data collection for redfish in the future may be carried out with an intermittent schedule (e.g. every two years).

3.7.4 What additional data and information would be required?

One key element is the provision of age data for a large number of age groups, at least 0-40y. Other key elements for the data collection include appropriate coverage of spatial distribution and the resolution of the stock identity question (see sections 1.2 and 1.4.15).
Section 4: Data inventory

The data described below are to be collated by the Case Study Leader and made available to and stored on the DEEPFISHMAN data archive held by Ifremer for use during the project. Ifremer will shortly be circulating a data-exchange format. Data not subject to confidentiality restrictions will be stored at the end of the project on a web-based library similar to PANGEA.
4.1 Fisheries data

4.1.1 Fleet composition

Are time-series data on the length, age, tonnage (GRT/GT) and power (KW) composition for each fleet ID listed

at 2.1.1 above available? If so please append.

Not as such. These may be available but will require extended time and effort on this issue. If so, priority should be given to the analysis of the Norwegian and Russian fleet data, which go back to 1986 and 1965 respectively. 
4.1.2 Effort data

Please complete the tables below for each fleet ID and append all available time-series data disaggregated by fleet if possible. Please label with (1) an asterisk if data exist but are not available (but state where they exist), (2) leave blank if no data exist at all and (3) label N/K if the existence of data is not known. 

For demersal and pelagic trawlers:-

	Fleet ID
	Trawl type (single, double etc)
	Min codend mesh size 

	Effort (days at sea)
	Effort (days fishing)
	Effort (hrs fishing)
	GRT/GT of individual vessels
	KW of individual vessels

	ESTDT


	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	ESTPT
	Pelagic
	100 mm
	*)
	*)
	*)
	*)
	*)

	FARDT 
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	 N/K
	N/K
	N/K

	FARPT
	Pelagic
	100 mm
	*)
	*)
	*)
	*)
	*)

	FRADT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	FRAPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	GERDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	Germany 1980-
	N/K
	N/K
	N/K

	GERPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	GRLDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	IREDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	ICEDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	ICEPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	LTUDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	LTUPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	LVADT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	NETDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	NORDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	*)
	*)
	*)
	*)
	N/K

	NORPT
	Pelagic
	100 mm
	*)
	*)
	*)
	*)
	N/K

	POLDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	POLPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	PORDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	PORPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	RUSDT
	Demersal NEZ + Sval
	100 mm, 125 mm, 135mm +sorting grid
	*)
	*)
	Russia 1965-

Side and stern trawlers
	N/K
	N/K

	RUSPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	SPADT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	SPAPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	UKDT
	Demersal NEZ + Sval
	135 mm + sorting grid
	N/K
	N/K
	N/K
	N/K
	N/K

	UKPT
	Pelagic
	100 mm
	*)
	*)
	N/K
	N/K
	N/K

	


Please cite the minimum level at which anonymised data in each field can be provided (haul/day/trip/month/year) and detail any additional relevant information here (e.g. data source – official logbooks or skippers tallybooks or both)

Only official logbooks. For Germany and Russia the data are currently available by year. Norwegian data can be provided by day. For the pelagic fishery, some of these data may also be provided by NEAFC.
For longliners:-

Not relevant.

	Fleet ID
	L/L type (vert, horiz etc)
	Number of longlines
	Hook type and size
	Effort (days at sea)
	Effort (days fishing)
	Effort (soaktime)
	GRT/GT of individual vessels

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Please cite minimum level at which anonymised data in each field can be provided (haul/day/trip/month/year) and add any additional relevant information here (e.g. data source – official logbooks or skippers tallybooks or both). 

For netters:-

Not relevant.

	Fleet ID
	Net type (gill, trammel etc)
	Number of fleets
	Length of fleets
	Mesh size
	Effort (days at sea)
	Effort (days fishing)
	Effort (soaktime)
	GRT/GT of individual vessels

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Please cite minimum level at which anonymised data in each field can be provided (haul/day/trip/month/year) and

add any additional relevant information here (e.g. data source – official logbooks or skippers tallybooks or both). 

4.1.2.1 How could the content, availability and quality of fishing effort data be improved for the fleets fishing your stock?

4.1.3 Landings and discards data

4.1.3.1 Please append all available time-series of landings and discard data, disaggregated by fleet ID where 

      possible.

The time series for catches (landings) as annual totals by country per ICES area, and separately for the demersal and pelagic fisheries are directly available from the ICES Arctic Fisheries Working Group report in Tables 6.1 to 6.5 (ICES, 2009a)
. Discards are illegal in waters under Norwegian jurisdiction. However, discarding occurs in the coastal fishery and possibly in the ocean going fishery but there are no discard estimates. Unreported bycacthes may occur in other pelagic fisheries (e.g. blue whiting) but no figures are available to describe them. Time series of landing by fleet/gear for the period 1977-2005 is available from Table 13 in Kaspersen (2008).
4.1.3 VMS data 

4.1.3.1 Please complete the table below and append all available time-series of data or VMS plots, 

      disaggregated by fleet ID where possible:-

	Fleet ID
	Is VMS monitoring mandatory?
	Do VMS data exist?

State years
	Are VMS data available for scientific analysis?
	If an EU fleet, has funding for VMS been claimed under the DCF?
	Have VMS data been linked with logbook or observer data?
	Have they been post-processed to identify fishing gear?
	Is a VMS footprint available for each fleet?

	NORPT/NORDT
	Yes for vessels > 24m (i.e. all vessels from this fishery)
	2001-
	Yes 
	N/K
	Not yet done
	Yes
	Yes

	NB. The data is available as raw data within IMR but not outside

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


4.1.3.2 Please review any analyses of VMS data carried out for fleets fishing your stock.

There has not been such analysis to date.

4.1.3.3 How could the coverage, availability, quality and use of VMS data be improved?
The current collection of VMS data is considered appropriate (NORPT/NORDT), but the use of the data is still limited due to the absence of dedicated tools for easy access and analysis. The main improvement envisaged is the development of software for browsing and analysing the VMS data.

4.1.4  Observer data
4.1.4.1 Please complete the table below on observer activity, where applicable:-

	Fleet ID
	Observer type: enforcement or scientific or both?
	If EU vessels – funded under DCF or compliance with EC Deep-water Licensing Reg?
	% of vessel trips covered
	Sampling Plan /SOP available?
	Data made available to stock assessments?

	RUSPT/DT
	Scientific observers
	
	Unknown
	
	Yes

	NORPT/DT
	Scientific observers, self sampling, enforcement
	
	Unknown but can be estimated
	
	Yes

	EUPT/DT
	Observers
	
	
	
	Yes (Germany, Portugal, Poland and Spain some years)

	
	
	
	
	
	


4.1.4.2 Fisheries data recorded by observers: please complete yes/no and cite time-series in the cells in the table below. 

      Please append all available time-series data disaggregated by fleet ID if possible.:-

	Fleet ID
	Species composition of retained catch? 
	Species composition of discarded catch?


	Fishing effort details (see under 4.1.2)
	VME spps e.g.

corals and sponges etc
	PET

spp
	Seabirds
	Marine mammals
	Turtles

	RUSPT/DT
	Yes
	No discard data
	Yes
	No
	No
	No
	No
	No

	NORPT/DT
	Yes
	No discard data
	*)
	No
	No
	No
	No
	No

	EUPT/DT
	Yes (Germany, Portugal, Poland and Spain). For other EU countries reported as unspecified redfish
	No discard data
	N/K
	No
	No
	No
	No
	No

	
	
	
	
	
	
	
	
	


4.1.4.3 Are all species in retained and discarded catches recorded? If not please describe by fleet ID.

Not in official landings statistics, but information exist from catch sampling

4.1.4.4 Are species ID keys available and are they fit for purpose?

Observers are trained. Standard ID photos/keys for correct identification of the different Sebastes species may improve the reporting by species, in particular for young stages (<15cm). Norwegian identification keys have recently been revised during the workshop on fish taxonomy held at IMR-Bergen in January 2010.
4.1.4.5 Are species recorded as presence/absence, by weight or by number? Please describe by fleet ID

Species recorded by weight and by number.

4.1.4.6 Please list fishing effort details recorded by observers on vessels in each fleet.

Trawl duration, trawl distance, gear specification

4.1.4.7 Are corals and sponges recorded as presence/absence, by weight or by number? Please describe by fleet ID.

No

4.1.4.8 To what taxonomic level are corals and sponges identified? Please describe by fleet ID

Not relevant

4.1.4.9 Are coral and sponge ID keys available and are they fit for purpose? Please describe by fleet ID

Not relevant

4.1.4.10 Please list any PET spp captured by fleet. What details are recorded?

Need to be investigated. Note that S. mentella (and S. marinus) are on the Norwegian redlist (Kålås et al., 2006) (http://www.biodiversity.no/). S. mentella is classified as vulnerable (a high risk of extinction, i.e. 10% probability of extinction within 100 years) category A3 (i.e. projected or suspected population reduction during the coming 10 years or 3 generations).

4.1.4.11 Please list seabird spp captured by fleet. What details are recorded?

The catch level of seabirds is believed to be low and the quality of reporting is poor.

4.1.4.12 Please list marine mammal spp captured by fleet. What details are recorded?

The catch level of marine mammals is believed to be low and the quality of reporting is poor.

4.1.4.13 Please list turtle spp captured by fleet. What details are recorded?

No turtles are captured by this fishery

4.1.4.14 How could observer coverage, availability and quality of observer data, and the use of data be improved?

All countries should report all redfish catches by species. This is not currently the case in EU-DCF.

The total catch, incl. discards should be reported by species, live weight and/or numbers.

PET, seabird and marine mammals should also be recorded as part of the sampling protocols.

4.1.5 Fishing footprint – 
4.1.5.1 Does a spatial and temporal fishing footprint of effort exist for each of the fleets fishing your stock?

4.1.5.2 If so please describe the data used (VMS, logbook data etc) and include the latest charts.

4.1.5.3 How has the fishing footprint changed over time for each fleet

4.1.5.4 Is there any information on the distribution of fishing effort by depth strata? If so please describe trends with time.

For Norway, this information is not available directly but it can be derived from individual trawl geographical position for the demersal fleet. Depth might be available directly from other fleet, but this requires checking.

4.1.5.5 Please describe highest level of resolution and lowest level of disaggregation available for data of position of

      fishing recorded in logbooks.

Generally as geographical position per haul, but the disaggregation available for the present project needs to be checked. Norwegian logbook data only digitised as dominant location per day (statistical stratum = 1°lat x 2°lon or ½°lat x 1°lon) .

4.1.6 Abundance indices derived from commercial catch and effort data  
4.1.6.1 Please list available abundance indices indicating which are and which are not used in assessments. 

Russian DOT CPUE (catch per trawling hours) are available for the years 1965-2001. Data are available from ICES (2009a), Table 6.2.1

4.1.6.2. Please include tables and figures of all available indices and append data at the lowest disaggregation level

       possible (ideally haul by haul)

This is available from the Arctic Fisheries WG reports (around year 2000). The highest possible disaggregation level is annual. 

4.1.6.3. Please describe how the indices are calculated. Are they standardised and if so please describe method used.

This is available from the Arctic Fisheries WG reports but is poorly described.

4.1.6.4 Please describe strengths and weaknesses of each index and if not used in assessments please explain why.

Change in fleet efficiency over time. In recent years and due to regulations the CPUE may rather represent fish densities than development of stock (ICES, 2003).

4.1.6.5 How can these indices be improved and are there any potential new indices that can be used in assessments.

For recent years, with no directed demersal fishery, it might be possible to analyse bycatch CPUEs. These may describe the stock situation better than directed fisheries on fish aggregations. However, such analysis will require careful consideration of the sampling/observation effects on the CPUEs data.

4.1.7 Information and data made available by fishers, fisher organisations or other stakeholders

4.1.7.1 Please describe any existing data collection programmes in place.

EU Data Collection Framework. Russian scientific observers programme. Norwegian self sampling program (the Reference fleet), coastguard and enforcement. There is no known observing program from the Faroes.

4.1.7.2 Please list the data and information for each fleet ID and describe if/how it has been used in monitoring and/or 

      assessments. Please append the data at the lowest level of disaggregation possible.

This information is available from Tables 6.2.1 and 6.2.2 in ICES (2009a)
4.1.7.3 How could fishers play a stronger role in providing data and information for monitoring and assessments?

The Norwegian Reference fleet programme provides such information.

Some improvement could be: better training, registration of trawling depth and recording of non-commercial species. 

4.1.8 Fisheries data in general

4.1.8.1 Are there any aspects of fisheries data (quality, temporal and spatial extent, time series, availability, accessibility,

      flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers.
Proper species identification (S. mentella, S. marinus or S. viviparus) and age sampling of the reported catches, and trained staff to read the age. Further investigations of potential useful CPUE data series.

4.2 Fisheries-independent survey data
4.2.1 Please complete the table below for any surveys that are currently carried out or have taken place in the last 10 

     years and append all available time-series abundance, length and age data at the lowest level of disaggregation 

     possible (ideally haul by haul for catch and effort data):-
	Country
	Name of survey
	Name of vessel (RV or commercial?
	Gear used: trawl, acoustic etc
	Time of year 
	Frequency

&

duration
	Time-series

available
	Cover entire stock area?
	DCF funded?

	Norway and Russia
	1. Barents Sea Winter groundfish survey
	RV
	Demersal/Pelagic trawl and acoustics
	Feb-Mar
	Every year
	1986-2009
	No
	N/A

	Norway
	2. Continental slope spring groundfish survey
	Commercial (Atlantic Star)
	Demersal/Pelagic trawl and acoustics
	Mar-Apr
	Once
	2009
	No
	N/A

	Norway
	3. Norwegian part of international PGNAPES survey
	RV
	Pelagic trawl and acoustics
	May
	Every year
	Data analysed for 2007-2009
	No
	No

	Norway-Russia-Faroes
	4. International redfish pelagic survey in the Norwegian Sea
	Commercial (Atlantic Star, Osveyskoe, Skálaberg)
	Pelagic trawl, acoustics
	Jul-Aug
	Variable
	2007-2009 (only 2008 with three vessels)
	No
	N/A

	Norway-Russia
	5a. Barents Sea ecosystem survey
	RV
	Demersal/Pelagic trawl and acoustics
	Aug-Sep
	Every year
	1996-2008
	No
	N/A

	Norway-Russia
	5b. Barents Sea 0-group survey
	RV
	Pelagic trawl
	Aug-Sep
	Every year
	(1965)-1980-2008
	No
	N/A

	Norway
	6. Continental slope summer groundfish survey
	Commercial
	Demersal trawl
	Aug
	Every year
	1994-2008
	No
	N/A

	Norway
	7. Continental slope autumn groundfish survey
	Commercial
	Demersal trawl
	Nov
	Once
	2008
	No
	N/A

	Russia
	8. Barents Sea autumn survey
	RV
	Demersal/Pelagic trawl and acoustics
	Oct-Dec
	Every year
	1978-2008
	No
	N/A


4.2.2 For each survey please:-

· Describe main aims

All surveys are predominantly assessment surveys, either of the adult population or the young stages. The aim of each survey is develop in the section below.
· Describe the survey protocol and include map of survey grid: 

· Survey no. 1: A Barents Sea bottom trawl and acoustic survey (February) has annually been conducted by Norway during 1986–1999, and joint with Russia since 2000 (except 2006 and 2007) in fishing depths of 100–500 m. The acoustic registrations have been scrutinized to redfish supported by sA distribution in trawl catches. The survey results contribute to the annual ICES assessments of S. mentella in Sub-area I and II.

· Survey no. 2: In March-April 2009, a coastal and slope survey was carried out from 62°N to 74°N to investigate the distribution of S. mentella and greater argentine A.silus, in the Norwegian and Svalbard (Spitsbergen Archipelago) areas. The survey covered part of the shelf deeper than 200m and down to 750m with demersal trawl hauls. In addition pelagic trawl hauls and hydro acoustics were carried out to assess the abundance of beaked redfish (amongst other species) in the pelagic layers.

· Survey no. 3: The main purpose of the international PGNAPES survey is to obtain acoustic estimates of herring and blue whiting abundance. This is carried out by five vessels from the NEAFC member parties by visual scrutiny of the echo recordings using post-processing systems. The allocation of sA-values to herring, blue whiting and other acoustic targets, incl. S. mentella, is based on the composition of the trawl catches and the appearance of echo recordings. Only Norway has hitherto presented acoustic estimates of redfish from this survey. 

· Survey no. 4: During August 2008 the horizontal and vertical distribution of pelagic S. mentella in the open Norwegian Sea basin was investigated by three vessels carrying pelagic trawling and hydroacoustics. The survey results contribute to the annual ICES assessments of S. mentella in Sub-area I and II. A similar survey was conducted in 2007 and 2009, but only over a restricted geographical and only by Norway. A description of the survey protocol is available from (ICES, 2009c).

· Survey no. 5a: The Barents Sea/Svalbard (Spitsbergen Archipelago) Ecosystem survey is conducted by Norway and Russia. It has been conducted since 1996, but with the present design since 2004. It covers the depths from 100 m to 500 m.

· Survey no. 5b: The international 0-group survey in the Svalbard (Spitsbergen Archipelago) and Barents Sea areas in August-September since 1965 is now part of the Ecosystem survey. A small meshed (8 mm) capelin trawl is used for this purpose in a stepwise pelagic trawling procedure in the upper 60 meters. 

The survey results, incl. the 0-group, contribute to the annual ICES assessments of S. mentella in Sub-area I and II.

· Survey no. 6: Since 1994 Norway has conducted an annual bottom trawl survey in August to explore the main distribution area of the adult Greenland halibut stock on the continental slope between 68º and 80ºN at 400-1350 meters depth, and to estimate numbers and biomass of the fishable stock. After inclusion of the 400-500 m depth zone in the surveyed area in 1998, beaked redfish (S. mentella) are also targeted. The survey results contribute to the annual ICES assessments of S. mentella in Sub-area I and II.

· Survey no. 7: In November 2008 a slope survey was conducted to monitor the abundance of redfish along the Norwegian slope from 62°N to 70°N. Bottom trawls were conducted at depths ranging from 250m to 800m.

· Survey no. 8: A Russian bottom trawl survey in the Svalbard (Spitsbergen Archipelago) and Barents Sea areas has annually been conducted in October-December since 1978 in fishing depths of 100–900 m. The survey results contribute to the annual ICES assessments of S. mentella in Sub-area I and II.

The surveys running hydro acoustics were based on scientific echosounders using 38 kHz frequency. Maps of individual survey coverage in specific single years are presented below.
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Figure 4.2.2a: Survey 1. Map showing trawl stations and abundance of Sebastes mentella during the joint Norwegian-Russian winter (February) survey in 2008.
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Figure 4.2.2b: Survey 2. Map showing trawl stations and abundance of Sebastes mentella during the Norwegian slope (62-74°N) survey in March-April 2009.
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Figure 4.2.2c: Survey 3. Map showing the hydro acoustic registrations of Sebastes mentella during the Norwegian part of the PGNAPES surveys in 2007-2009. Note that the scrutinizing in 2008 (middle panel) was done on land after the survey, and may hence be less precise compared with the other years, which on the other hand are geographically more incomplete. About 10% of the survey abundance is in international waters, the rest in NEZ.
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Figure 4.2.2d: Survey 4. Geographical extent and sampling activity during the Norwegian Sea international S. mentella survey in August 2008. Small dots show the location of 5nm sections retained for acoustic scrutinizing. Lager dots indicate the location of biological sampling (trawling) for Norway (red), Russia (yellow) and the Faroe Islands (green). Circles: Trawl Gloria 2048, triangle: Trawl Gloria 4096, squares: Trawl Red Lion. The acoustic data for the Faroese part is not available at the time of the report ; acoustics tracks are thus shown as dotted lines.
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Figure 4.2.2e: Survey 5a. Map showing trawl stations and abundance of Sebastes mentella during the joint Norwegian-Russian Ecosystem survey in the Barents Sea and Svalbard (Spitsbergen Archipelago) areas in 2008.
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Figure 4.2.2f: Survey 5b. Map showing strata system, trawl stations and abundance of 0-group Sebastes mentella during the joint Norwegian-Russian Ecosystem survey in the Barents Sea and Svalbard (Spitsbergen Archipelago) areas in 2008.
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Figure 4.2.2g: Survey 6. Map showing trawl stations and abundance of Sebastes mentella during the Norwegian slope (68-80°N) survey in August 2008.
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Figure 4.2.2h: Survey 7. Map showing trawl stations and abundance of Sebastes mentella during the Norwegian slope (62-70°N) survey in November 2008.
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Figure 4.2.2i: Survey 8. Map showing trawl stations and abundance of Sebastes mentella during the Russian autumn survey in October-December 2008.

· Describe survey gear used in detail

Survey 1: Campelen demersal trawl / Åkra pelagic trawl fitted with 22mm cod end

Survey 2: Selstad demersal trawl (52mm) and pelagic cod trawl (22mm)

Survey 3: Åkra pelagic trawl (22mm)

Survey 4: Gloria 2048/4096 & RedLion pelagic trawls (40mm)

Survey 5a: Campelen demersal trawl / Åkra pelagic trawl (22mm)

Survey 5b: Small capelin pelagic trawl (8mm)

Survey 6: Alfredo 5 demersal trawl (60mm)

Survey 7: Alfredo 5 demersal trawl (60mm)

Survey 8: Rusian demersal trawl type 2283 (16mm)

· If survey does not cover entire area of stock – please explain why.

The distribution area of the stock is very large (see sec 1.1.2) and cannot be easily covered by a single survey. Most surveys used in the redfish assessment are primarily designed for other purpose and therefore span geographical areas which only encompass part the distribution of S. mentella in ICES areas I and II. 

· Document gear selectivity where appropriate

Gear selectivity for the Campelen trawl, used in surveys 1 and 5a is illustrated in Figure 4.2.2j. Information on gear selectivity for other trawls may exist but were not easily accessible for this report.
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Figure 4.2.2.j: Cod end selection curve for redfish for the research trawl used in 1994 and later (20mm cod end) and for commercial shrimp trawl and research trawl before 1994 (35 mm cod end). Redrawn from Ajiad et al. (2005) based on data from Isaksen et al. (1990).

4.2.3 Are the survey data used in assessments? If so please describe how. If not please explain why.

Yes, but currently for screening purpose only. Surveys #2 and #7, which occurred only once, have not been reported to the assessment working group.

4.2.4 Please identify strengths and weakness of each survey and identify if and how they could be improved.

All surveys have a limited spatial coverage, so at present, a combination of surveys is needed to monitor the stock. These are particularly important because the restrictions on the fishery (mostly a bycatch fishery, except in the international waters) make commercial data little informative. The 0-group and ecosystem surveys (#5b and #5a) are critical for monitoring recruitment of redfish. They cover most of the distributional area of juveniles. If such surveys are maintained (or even better, extended to the North and east of Svalbard), the winter survey (#1) is a lower priority, as it provides a similar information on a more restricted geographical region (due to ice coverage in the north). The combination of the summer continental slope groundfish survey (#6) and the Norwegian Sea pelagic survey (#4) allows for the coverage of the adult population during summer. The groundfish survey along the continental slope in spring covers the time of larval extrusion and probably most of the spatial distribution of adults at that time of the year, but this has not benefited from many years of experience and a time series would need to be built.

4.2.5 If any surveys have been terminated within the last 10 years please explain why.

Two surveys have been of an exploratory nature (#2, #7) and the fate or usefulness of others for the assessment of S. mentella is uncertain (#3, #4, #6)

4.2.6 Are any new surveys being considered? If so please describe.

The survey strategy for deepwater living resources is currently under development at IMR. The result of this process is yet unknown but it will likely result in recommendations on the maintenance, termination, modification or start of new surveys.

4.2.7 Please append any survey abundance indices available for your stock (tables and figures) and comment on their

    strengths and weaknesses and how they could be improved.

Abundance indices derived from surveys are compiled in the Arctic Fisheries Working Group reports (ICES, 2009a) and (Anonymous, 2009c). The key feature is the period of low recruitment observed from 1991 to 2006, which can be seen from the 0-group index (Fig 4.2.7a) and abundance-at-age index (Fig 4.2.7b). The current 0-group index is currently calculated as a swept volume estimate (Dingsør, 2005; Eriksen et al., 2009). While this method provides a direct abundance index, it is sensitive to spatially aggregated distributions (i.e. few stations with very high catch rates). Historically, 0-group index for redfish was calculated using the “area index” (Haug and Nakken, 1977) method. This was based on calculation of two areas from a distribution map: the area of low density (catch rates) and the area of high density, which were weighted to provide an index. Although not directly proportional to abundance, this method was less sensitive to aggregated distribution. 
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Figure 4.2.7a: Sebastes mentella in Sub-areas I and II. Abundance indices (in millions) with 95% confidence limits of 0-group redfish (believed to be mostly S. mentella) in the international 0-group survey in the Barents Sea (survey #5b) and Svalbard areas in August-September 1980-2008, as calculated by the new method, and not corrected for catching efficiency. See ICES (2009a) for details.


 SHAPE  \* MERGEFORMAT 



Figure 4.2.7b: Sebastes mentella in Sub-areas I and II. Abundance indices (at age) when combining the Norwegian bottom trawl surveys 1992-2008 at Svalbard (survey #5a, Division IIb, summer/fall) and in the Barents Sea (survey #1, Division IIa, winter). Top, index in numbers-at-age. Bottom: index in proportion numbers-at-age. Data and original drawing available from ICES (2009a).

4.2.8 Are there any aspects of fisheries-independent survey data (quality, temporal and spatial extent, time series, 

     availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide 

     timely fisheries advice to managers.

At present most of the survey series used for the assessment of S. mentella in ICES subareas I and II are run with primary focus on other species. For this reason, they are not designed to cover the whole geographical distribution of the stock or its vertical distribution, and the sampling gear and/or hydroacoustic scrutinizing procedures may not always be appropriate. The aggregative nature of the species at certain time of the year is also not taken into consideration in the sampling designs. For this reason, it is difficult to provide robust abundance estimate for the stock. Stock identity remains a key unknown, which will require dedicated research and data collection. The current surveys used to construct time series of the stock abundance are conducted annually whilst the advice is revised less frequently (i.e. on a multiannual basis). Future monitoring options might be ameliorated by improving sampling gear, hydroacoustics registrations and scrutinizing procedures, sampling design, area and depth coverage, possibly at the cost of reducing survey frequency.

4.3 Biological data for your stock

4.3.1 Please complete the table below for each fleet/survey inserting in each cell the time series of data available, if quarterly (q) or annual (a), and if collected by observers (O), by market sampling (MS) or both (OMS). Please append all available time-series of quarterly and annual data.

	          
	Retained or Survey
	Discarded

	Fleet ID/

Survey ID
	Length comp.
	Age

comp.
	Sex comp. 
	Length &

weight at age
	Maturity comp.
	Length comp.


	Age comp.
	Sex comp.
	Length &

weight at age
	Maturity 

comp.

	ESTDT


	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	ESTPT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	FARDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	FARPT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	FRADT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	FRAPT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GERDT
	qO
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GERPT
	aO
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GRLDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	IREDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	ICEDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	ICEPT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	LTUDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	LTUPT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	LVADT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	NETDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	NORDT
	qOMS
	qOMS
	qOMS
	qOMS
	qOMS
	-
	-
	-
	-
	-

	NORPT
	qO
	qO
	qO
	qO
	qO
	-
	-
	-
	-
	-

	POLDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	POLPT
	aO
	aO
	aO
	aO
	aO
	-
	-
	-
	-
	-

	PORDT
	aO
	-
	aO
	-
	-
	-
	-
	-
	-
	-

	PORPT
	aO
	-
	-
	-
	-
	-
	-
	-
	-
	-

	RUSDT
	aO
	aO
	aO
	aO
	aO
	-
	-
	-
	-
	-

	RUSPT
	aO
	aO
	aO
	aO
	aO
	-
	-
	-
	-
	-

	SPADT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	SPAPT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	UKDT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	UKPT
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Survey 1
	a

	a

	a*
	a*
	a*
	-
	-
	-
	-
	-

	Survey 2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Survey 3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Survey 4*
	a
	a
	a
	a
	a
	-
	-
	-
	-
	-

	Survey 5a
	a*
	a

	a*
	a*
	a*
	-
	-
	-
	-
	-

	Survey 5b
	a
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Survey 6*
	a
	a
	a
	a
	a
	-
	-
	-
	-
	-

	Survey 7
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Survey 8

	a
	a
	a
	a
	a
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	


* The availability of these data by the different commercial fleets may vary from year to year. The table above shows the most regular and comprehensive deliveries. According to the EU Data collection regulation (2008/949/EC) EU countries fishing S. mentella in ICES subareas I and II should deliver quarterly length distribution of their catches and annually age 125 fish per 1000 tons incl. weight, sex and maturity.
4.3.2 For the most recent assessment, how was total international catch data raised from fleets and what are the strengths 

    and weakness of the current raising regime?

The official international catch statistics of redfish are only partly reported by species. Reliable estimates of species breakdown (S. mentella vs. S. marinus) by area are available back to 1989. The national landings of redfish for Norway and Russia are split into species by the respective national laboratories who do biological sub-sampling of the commercial catches. For other countries (and areas) the AFWG has split the landings into S. mentella and S. marinus based on reports from different fleets to the Norwegian fisheries authorities.

The Norwegian sampling strategy is to have age-length samples from all major gears in each area and quarter. There are at present no defined criteria on how to allocate samples of catch numbers, mean length and mean weight at age to unsampled catches, but the following general process has been applied: First look for samples from a neighbouring area if the fishery extends to this area in the same quarter. If there are no samples available in neighbouring areas, search in neighbouring quarters, first from the same gear in the same area, and than from neighbouring areas and similar gears. The last option is to search for samples from other gears with the most similar selectivity in the same area or in neighbouring areas. For some gears, areas and quarters length samples taken by the coast guard are applied and combined with an ALK from a neighbouring area, gear or quarter. ALKs from research surveys (shrimp trawl) are also used to fill holes (missing data).

4.3.3 If age data are available please describe the age determination materials and methods used.

The ageing technique used for age determination of Sebastes sp, the broken and burnt technique, is today one of the most standardize technique used for ageing. The otoliths are stored dry in paper envelopes both before and after ageing. The procedure for preparation the otolith prior to ageing, is to break it as close as possible to the nucleus either using your fingers, a forceps or a scalpel. Then burn it using an alcohol-lamp, put it into modelling clay and apply mineral oil on the broken surface. The otolith is aged using a microscope with reflecting light, and after the burning the annuli showing as brown are the translucent zones deposited during the winter months (once per year). The otolith is aged by counting the brown zones, starting normally to count from nucleus, along the ridge towards the dorsal tip. Around the 10th annuli (the reader can see the transition where annual growth slows down as a result of maturity) the counting is done towards the proximal edge. It is important not to count too near either the sulcus edge or the dorsal tip, since these areas often lead to underestimation of the age. The reader should also be aware of the possibility to overestimate the age during the early years of a fish’s life: The area from nucleus to the 8th – 12th annuli consists of many checks in addition to annuli 


(Chilton and Beamish, 1982; MacLellan, 1997; Nedreaas, 1990; Saborido-Rey et al., 2004) ADDIN EN.CITE . The main shape and reading axes of the otolith of Sebastes are illustrated in Figure 4.3.3.
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Fig. 4.3.3: Drawing of an otolith cross section from a 20 year-old fish showing areas used for counting and pertinent aging characteristics. Arrows pointing to I indicate the fast-growing area; those pointing to II and III are slower growing areas. IIA-B is the preferred counting area for most rockfish and redfish. Reproduced from (Chilton and Beamish, 1982)
4.3.4 How have ages been validated?

Standard age validation techniques have limited application for Sebastes sp because the species are deep-dwelling and long-lived. One method used for age validation is the bomb radiocarbon validation as described in Kalish (1993; 1995). This method refers to the use of the nearly synchronous increase in the 14C levels in marine calcareous structures formed during the 1950s-1970s as a dated marker. This rapid increase in surface oceanic and atmospheric 14C levels was due to atmospheric testing of nuclear weapons (Nydal, 1993). This phenomenon offers fishery biologists a means to assess the accuracy of age estimates for fish born during this period to within ±1-3 years (Campana, 2001). 
Piner et al (2006) used the radiocarbon levels measured in otoliths to evaluate age assignments of bocaccio rockfish (Sebastes paucispinis). The reason for doing the study was not because the bocaccio ages, based upon the break and burn methodology, were biased either towards systematic underageing or overageing, but to confirm the long-life of the specie. Pre-bomb radiocarbon levels measured in otolith cores confirmed that bocaccio can live at least 37 years. The conclusions in the study about the accuracy of the ages were confined to the specific age estimates that were the product of production ageing that was targeted for stock assessments. 
4.3.5 Are the age data considered to be reliable?

Reliable age estimates, are difficult to obtain for long-lived species, owing to the slow growth and narrow increments in the older growth zones. Redfish of the genus Sebastes inhabiting the North Atlantic exhibit longevity of up to 75 years (Campana et al., 1990), leading to problematic age determination (e.g. ICES, 1996b). The reliability of hard body structures of fish for ageing has been questioned and addressed several times in the past (e.g. Bortone and Hollingsworth, 1980; Welch et al., 1993). Various studies (Chilton and Beamish, 1982; Nedreaas, 1990; Saborido-Rey, 1995) and workshops (ICES, 1991, 1996) have shown that otoliths are the most suitable structure for ageing redfish, because scales tend to yield underestimates of older ages and there are serious difficulties in interpreting other structures, such as fin rays or vertebrae. 

However, otolith-based ageing is also subject to a degree of error, manifested in two major elements: bias and precision. Bias in age readings is caused by a consistent deviation of reading results between readers, and is skewed 

from the mean to one side or the other, whereas the precision of age readings measures the closeness of repeated independent age estimates (ICES, 1996b; Wilson et al., 1987). Precision reflects the degree of agreement among readers, and is not to be confused with accuracy, which relates to agreement with the true age of the fish (Campana, 2001). Although there are routine testing systems and procedures for assessing the bias and the precision of age readings 


(Campana et al., 1995; Hoenig et al., 1995; Kimura and Lyons, 1991) ADDIN EN.CITE , broad-scale application of these methods in the laboratories carrying out redfish age readings is still missing. 
4.3.6 Has there been any ageing workshops for your species? If please review outcomes.

The three most recent Workshops on Age Reading of Sebastes sp, are the ones held in Bremerhaven, Germany in 1995, Vigo, Spain in 2006 and Nanaimo, Canada in 2008. All workshops were supported by ICES, and some of the main issues to be solved during these workshops were to evaluate the various methods for determining age in redfish species, investigate the reasons for the differences in results between methods and to agree on a methodology for age determination of redfish 


(see also the Terms of References from ICES, 1991; ICES, 1996b; ICES, 2006) ADDIN EN.CITE . 
During the workshop held in Bremerhaven, considerable bias between readers revealed. The bias improved after discussion of general interpretation of growth structures on the sectioned otoliths, and obviously there is a need for exchange of material and knowledge on age reading (ICES, 1996b). Both before and during the workshops held in Vigo and Nanaimo, the readers participated in otoliths exchanges. The results from the workshop held in Vigo showed considerable difference in age determination between the different readers using linear regression (with a R2 ranging from below 0.15 up to 0.95), while the results from the workshop in Nanaimo was very good with none of the participants with a R2 less than 0.75 using linear regression (ICES, 2006, and unpublished report from the 2008 workshop in Nanaimo). 

During the international workshop of age reading of Sebastes sp in Nanaimo 2008, all the participating countries agreed on the preparation procedure (break and burn), the verified counting axes and the problem with overestimation of juvenile fish. The results from the otolith exchange done before and during the workshop were very good, and the participants concluded that no immediate new international otolith exchange or workshop was necessary. 
4.3.7 Are there any aspects of data (quality, temporal and spatial extent, time series, availability, accessibility, flow) that 

     [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers.

Note on ageing and age-length-keys (ALK): Currently, as for may stocks, the proportions at age in commercial catches and in scientific surveys are derived from a few number of fish for which age and length is determined and the length composition of catches. In this process, an ALK is constructed in order to derive the proportion of different age groups in each length category. Aside from the age reading uncertainties (see section 4.3.5) the ALK suffers from differences in growth between immature, mature, male and female fishes. In addition, mature fish display very slow growth and are therefore similar in length. For these reasons, the ALK is of little use for most of the population of redfish, apart from young/immature fishes.
4.4 Ecosystem, biodiversity and VME data (see footnote 1 on page 2 for definition of VME)
4.4.1 Background information

4.4.1.1 Please list the known ecosystem types in your stock area (include maps if available). 

To our knowledge there are no such things as ‘ecosystem type’ studies conducted in the area. However, there has been several fish- or benthos-community studies which can be used to reveal the spatially structured of high level biological entities. A noticeable work by Bergstad et al.(1999) describes the fish communities along the slope of the eastern Norwegian Sea as 4 major groups: Atlantic water group (shelf edge), Upper slope 1(warm) & 2(cold) and Norwegian Sea Deep Water. S. mentella is associated to the Atlantic water group. In a similar study of fish community in the Barents Sea, Fossheim et al. (2009) classify the fish communities in 4 groups: 1) Northern (Svalbard), North and east of the Polar front, Polar front (deep), and Southern (coastal and shallow). The spatial distribution of these groups in 2007 is illustrated in Figure 4.4.1.1. S. mentella is associated with the polar front group (in yellow in Figure 4.4.1.1a). Extensive analysis of the benthic fauna has also been carried out in the Barents Sea as part of a joint research program between Norway and Russia (Anisimova et al., in press). A simplified description of the spatial distribution of benthic communities in the Barents Sea is presented in Figure 4.4.1.1b. 

“Valuable and vulnerable areas” have been defined as part of the Barents Sea Management Plan
 and the Norwegian Sea Management plan
. These areas were defined upon assumed value and vulnerability. The Norwegian project “Environmental Value and vulnerability criteria for marine species and habitats” (Miljøverdivurdering og sårbarhetskriterier for marine arter og leveområder) is currently ongoing with the aim to assess objectively the value and vulnerability of these areas. See section 6.1.1 for further information.
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Figure 4.4.1.1a: Map of the Barents Sea showing the bathymetry (grey scale), temperature (isolines) and stations in 2007 (circles), cluster group affiliation (circle colour) and species richness (circle size). Blue: northern, green: north and east of the Polar front, yellow: polar front, red: southern. reprint from Fossheim et al. (2009). 
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	Species identified as being dominating (in weight) for the different station groups:

А – Porifera
B – Molpadia borealis
C – Ctenodiscus crispatus+Molpadia borealis
D – Geodia spp.
E – Heliometra glacialis
F – Cucumaria frondosa 
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Figure 4.4.1.1b. Dendrogramm of Barents Sea benthic communities (left) and the location of the communities (map on the right) together with the dominant species (in weight) for each community (A-F). reprint from (Anisimova et al., in press).

4.4.1.2 If these are not known, are there any research programmes currently underway to identify and delineate ecosystems in your area? If so please describe.

The Norwegian Mareano
 program is working towards this aim by mapping depth and topography, sediment composition, contaminants, biotopes and habitats in Norwegian waters. Mareano is designed to investigate ecosystem structure at fine scale with data collected from a range of sensors, including hydroacoustics and video transects. A map of the area covered by the Mareano project is presented in Figure 4.4.1.2. The ecosystem survey (section 4.4.1.1) and benthic surveys are ongoing monitoring activities coordinated between Norway and Russia (Stiansen et al., 2009). The EU project Coralfish
 is investigating the often repeated hypothesis that corals are significant for fish, including redfishes. This work is being conducted in Mid- and North Norway, but until now mainly at depths shallower than where the S. mentella is abundant.
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Figure 4.4.1.2: The Mareano areas. Areas marked in light orange were mapped in 2006. Areas on the Tromsøflaket, Troms II and Nordland VII were mapped (dark orange) in 2007. In both years, some coastal areas were also mapped because of bad weather. Areas which were planned for mapping in 2008 and 2009 are shown in brown. Map downloaded from Mareano website (19 Jan 2010).

4.4.2 Data available in support of ecosystem based management.

4.4.2.1 Please complete the following table where data are available and append all available time-series data at the 

      lowest level of disaggregation possible: 

It is not possible here to review comprehensively all work and data collection that has been done in the past, which can be of potential use for ecosystem based management. The Norwegian and Barents Seas have been intensively studied for decades and such a broad range of information is too wide to be reported here. Therefore, the table below is left blank. Instead, information is provided in the following sections on the nature of data used and how this can be (or already is) integrated in an ecosystem based management framework.
There are however, several entry points to databases which can constitute a first step towards accessing one or several of the numerous datasets available:

The ICES Data Centre
 holds a number of data sets on fish stocks, fisheries statistics, biology, oceanography, and ecosystem in general.

At the Institute of Marine Research, the Norwegian Marine Data Centre (NMD) hosts and manages several databanks. (Meta-)Data
 is available from the institutional website, although this is still mostly in Norwegian.

	Marine Strategy descriptor
	Data in support of ecosystem based management
	Data source(s)
	Are there any data issues?

	(1) Biological diversity
	Species assemblage composition
	
	

	
	VME -spatial distribution
	
	

	
	VME – species composition
	
	

	
	Fishery interactions with VMEs
	
	

	
	Presence of PET – spp
	
	

	
	PET – population biology
	
	

	
	PET – fishery interactions
	
	

	(2) Non-indigenous species
	Invasive
	
	

	
	Introduced
	
	

	(3) Populations of commercially exploited fish and shellfish
	Addressed in Sections 1, 3, 4
	
	

	(4) Food webs
	Data on prey, predators.

Fishery impacts on prey/predators abundance, addressed in 4.4.4
	
	

	(5) Eutrophication
	
	
	

	(6) Sea-floor integrity
	Addressed in 4.4.5 and 4.4.7 below
	
	

	(7) Hydrographical conditions 
	
	
	

	(8) Contaminants in waters/ecosystem
	Any data on levels of e.g. metals PCBs
	
	

	(9) Contaminants in fish and other seafood
	Addressed in 4.6.6 below
	
	

	(10) Properties and quantities of marine litter
	Addressed in 4.4.6.2 below
	
	

	(11) Introduction of energy, including underwater noise
	Not known
	
	


4.4.2.2 Where data are available please describe, review and append
.

As stated above, available data are too numerous to be described and appended. This may be done for specific data sets, upon request and depending on time availability.

4.4.2.3 In the area inhabited by your stock are there any research initiatives related to climate change? If so please review (Descriptor 7). 

The Barents Sea and the Norwegian Sea have been the major focus of a number of projects related to climate change. Project like BIAC (Bipolar Atlantic Thermohaline Circulation, http://www.bccr.no/biac/) or Damocles (understanding climate change in the arctic, http://www.damocles-eu.org/) are specifically dedicated to ocean physics. Other project such as FishExchange (Predictions of changing fish stock production, distribution and migrations in the Northeast Atlantic), MEECE (Marine Ecosystem Evolution in a Changing environment, http://www.meece.eu/), ECOBE (Effects of North Atlantic Climate Variability on the Barents Sea Ecosystem, http://ecobe.imr.no/) have a focus on the impact of climate change on the ecosystem. An exhaustive list of past and ongoing projects can not be provided.

4.4.2.4 Has there been any baseline studies on ecosystems in your stock area? If so please describe.

Comprehensive projects covering several aspects of ecosystem structure and functioning have been carried out and reported in synthesis books: Pro Mare (1984-1989, Barents Sea, Sakshaug et al., 2009), Mare Cognitum (1993-2001, Norwegian Sea, Skjoldal, 2004) and Mare Nor (Cost of Norway, Rinde et al., 1998).
4.4.2.5 Are you aware of any major changes e.g. regime shifts, in ecosystems in your stock area? If so please review. 

Major changes in the ocean-climate of the North Atlantic Ocean in the 1920s and 1930s have been reported and are summarised in Drinkwater (2006). These manifested in the Barents Sea by intense warming (Fig. 4.4.2.5) linked to the increased northward flow of warm Atlantic water and associated displacement of fish and benthos communities towards northern areas. In the Norwegian Sea, the period was associated with major changes in the geographical position of the polar front in the Norwegian Sea, which is believed to have provoked major alterations of the migration of herring (reviewed in Vilhjálmsson, 1997). How much other pelagic groups (myctophids, cephalopods, shrimps, etc.) have been affected by such changes is unknown.

More recently, it has been argued that the Barents Sea fish community has undergone structural change as a consequence of climate regime shifts in the mid 80s and 90s (Aschan et al., 2009) leading, after the second climate shift in 1996, to a more North Sea like pelagic-dominated ecosystem. It is at this stage not possible to separate the fishing impact on the fish community from the temperature impact as the fishing effort is dependent on the shrimp stock abundance that is influenced by temperature.
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Figure 4.4.2.5 The annual and 10-year running mean of the 0–200 m average temperature along the Kola Section in the Barents Sea. The horizontal lines represent the period means. Reproduced from Drinkwater (2006).

4.4.2.6 How is the health of ecosystems in your stock area monitored? e.g. size spectra studies, biodiversity studies,   diversity indices, presence/absence of indicator species, other indicators etc. Please describe and review (Descriptor 1)

Monitoring of the status (health) of the Barents Sea is jointly carried out by Norway and Russia, through the collection of a wide range of observations of the physical, chemical and biological state of the ocean (Stiansen et al., 2009)
. Indicators of the state of the Barents and Norwegian Seas have been developed in overall management plans for these two regions (Dommasnes et al., 2008; von Quillfeldt and Dommasnes, 2005)

. The actual reporting is presented annually for a number of selected indicators (Sunnanå et al., 2009). These documents form the basis for the environmental status report provided by the ICES Arctic Fishery Working Group in the first chapter of its annual report (ICES, 2009a). The monitoring includes indicators for the physical, chemical, and biological components. 
For the Barents Sea, the key reported indicators include 
· ice extent, temperature, salinity, water transport, river runoff,

· nitrate and silicate concentrations,

· Chlorophyll and primary production,

· zooplankton biomass,

· Biomass of fish (cod, capelin, young herring, blue whiting, Greenland halibut, beaked and golden redfish), benthic fauna, king crab, and shellfishes

· Pollution in the atmosphere, sediments and marine fauna tissues, including hydrocarbons, heavy metals and radioactivity

In addition, a number of reports on specific issues related to pollution and health in the Arctic Ocean (including the Barents Sea) are available from the Arctic Monitoring and Assessment Program (AMAP)
.
It is important to note that the total number of parameters measured is greater than reported on a standardised annual basis (see Stiansen et al., 2009). In addition, numerous data from dedicated surveys flow directly into the management process of particular stocks without being explicitly reported in the documentation mentioned in this section.
4.4.2.7 Is primary production monitored in your stock area? If so please review.
Yes. Chlorophyll a concentration and primary production are monitored in a number of fixed stations, back to 1995. In addition coupled physical-biological model simulations were used to generalise primary production for the whole Barents Sea shelf and adjacent waters (the measurements stem from 5-15 stations from where actual primary production estimates were carried out). Since grazing and other biological processes play a major role in the system, it has been argued that chloropyll is a poor indicator of primary production in the area. This has been investigated in the projects ALV (Arktisk lys og varme”
 and “carbon flux and ecosystem feed back in the northern Barents Sea in an era of climate change” (CABANERA)
.

4.4.2.8 Are changes in the spatial and temporal distribution of plankton species monitored? If so please review. 
The spatial distribution of zooplankton is monitored as part of the ecosystem survey in the Barents Sea (survey #5a in section 4.2.1). A large body of information regarding plankton in the Barents Sea has been published and to a lesser extent for the Norwegian Sea. It is not possible to undertake an extensive review of these studies. Results presented at the last ECONORTH symposium may provide a good overview of the research and observation currently carried out in the area
.

4.4.2.9 Are there any aspects of ecosystem data and knowledge (quality, temporal and spatial extent, time series, 

      availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely 

      fisheries advice to managers.

At present, although the information on ecosystem status is presented and discussed at the ICES Arctic Fisheries working group, this has no direct connection to the assessment advice provided by the group for S. mentella. This is probably related to the relatively weak knowledge on interactions between S. mentella and its physical, chemical and biological environments, and the related lack of conceptual/numerical models to use the existing information.
4.4.2.10 Are there any other human activities that impact the ecosystem significantly? If so please describe.

Pollution levels are generally below the legal limits, but accumulated contaminants (PCBs, heavy metals) are significantly present in top predators (mammals, birds) and scavengers (e.g. glaucous gull, Larus hyperboreus). See also section 4.4.6.1.
4.4.3 Protected, Endangered and Threatened (PET) species (part of Descriptor 1)

4.4.3.1 Please list any PET species in your area that interact or could interact with fisheries for your stock.

Sebastes mentella and S. marinus are currently in a rebuilding phase, and the fisheries should hence be regulated accordingly. Other PET species may only incidentally be caught in the demersal or pelagic fisheries targeting S. mentella. 

4.4.3.2 Are there currently any research programmes active to identify the presence and extent of these interactions? If so, please review.

There is no such program at present, but it should be possible to estimate the bycatch of S. marinus in the S. mentella fisheries.

4.4.3.3 Please describe any mitigation methods applied to reduce the impact of fishing on PET species.
Sorting grids have been introduced in trawls to avoid undersized fish, and Marine protected areas were set to avoid fishing on dense concentrations of mature S. mentella, e.g., during the spawning season (see Figure 4.4.3.3b). The vulnerable species, Sebastes marinus, which may be caught as by-catch in the demersal trawl fisheries together with S. mentella, is currently protected by only allowing less than 15% (by weight of the whole catch) to be caught of both these Sebastes species together. If the by-catch exceeds this percentage then the area will be closed.

Area based management measures have so far been introduced in the Norwegian and Barents Sea fisheries management for the following reasons: 

· competition between gears and fleets 

· protection of spawning grounds 

· protection of juvenile fish – permanent and real time closures 

· rebuilding of depleted stocks (i.e. coastal cod, redfish, sandeel) 

· management measure for stationary stocks (i.e. lobster and seaweed) 

· protection of vulnerable bottom habitats (i.e. coral reefs) 

The areas are in each case designed according to the specific regulatory needs, at the same time seeking to minimize the regulatory burden to fishers. Generally speaking the following parameters would be addressed: 

· physical extension of area; coordinates, depth contours 

· should restrictions be permanent (long term) or temporal (short term) 

· should restrictions apply all year or to specific periods of the year 

· should restrictions be gear, fleet or fishery specific 

See also http://www.fiskeridir.no/english/resource-management/marine-protected-areas
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Figure 4.4.3.3a. An example of real time closure (temporary) for shrimp trawling and codfish trawling in the Barents Sea. The real time closures for shrimp trawling are considered to have an important and positive impact on protecting juvenile S. mentella which are smaller than the sorting grid is capable of sorting out (see Ajiad et al., 2005).
[image: image44.emf][image: image45.emf]
Figure 4.4.3.3b. Different protections of marine areas outside the territorial and coastal waters. The light blue areas have most relevance to S. mentella, and shows the permanently closed areas for bottom trawl to avoid catches and bycatches of redfish. North and east of the line drawn out in the Barents Sea in the upper left panel the sorting grid in the demersal trawl fisheries should have a distance between the bars of 55 mm, while southwest of this line the bar distance should at least be 50 mm.
4.4.3.4 Are there any aspects of PET data and knowledge (quality, temporal and spatial extent, time series, availability, 

      accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice 

      to managers.

 None that we are aware of.

4.4.4 Ecosystem modelling (Descriptors 4,5)

4.4.4.1 Is there any ecosystem modelling work carried out in your area? If so please specify the ecosystems studied and the modelling methods used (e.g. ecopath, ecosim etc). 

The ecosystem model GADGET
 (Begley and Howell, 2004) has been implemented for the Barents Sea ecosystem. The model is a simplified multi-species model, which includes key fish and sea mammals species, as well as zooplankton forcing (Lindstrøm et al., 2009). Another multispecies model has also been developed in the Barents Sea, BIFROST (Gjøsæter et al., 2002). It is used for the assessment of capelin in the Barents Sea, and at present it includes the following interactions: predation by cod on capelin and trophic interactions between capelin and herring. There are no multispecies models of the kind mentioned above which include S. mentella. Energy budget models, based on the EcoPath/EcoSim framework, have been developed for the Barents and Norwegian Seas 


(e.g. Dommasnes et al., 2001; Gaichas et al., 2009) ADDIN EN.CITE .

4.4.4.2 Are predator/prey relationships well understood and if not what research is being undertaken? 

The key trophic interactions are relatively well described (see e.g. food web structure in Ciannelli et al., 2006) and have been used to develop mass balance models (section 4.4.4.1). However, data on quantitative trophic flows and their annual variations is more sparse. The predator/prey relationship between cod and capelin is well described, and it is used for the assessment (ICES, 2009a; Ushakov and Prozorkevich, 2002). Trophic interactions in the Barents Sea between capelin and juvenile cod/herring are also relatively well studied 


(e.g. Hallfredsson and Pope, 2007; Huse and Toresen, 2000) ADDIN EN.CITE . High abundance of juvenile herring normally results in low capelin recruitment. Cod condition is generally poor when capelin availability is low (Yaragina and Marshall, 2000). 

4.4.4.3 Is there sampling of stomach contents? If so, how frequently, by whom, and how have the results been used? 

Sampling of stomach content has been conducted by Norway since the beginning of the 1980s in the Barents Sea, and further back in time by Russia. This is regular for all surveys, but not at the same level for all species. Primary focus has been on cod, capelin and Greenland halibut and secondary focus on haddock and saithe. The diet of some marine mammals (minke whales and harp seals) is also monitored since the 1990s 


(Haug et al., 2002; Nilssen et al., 2000) ADDIN EN.CITE . Stomach sampling for redfish is particularly difficult and biased because most individuals are captured with everted stomachs. 
4.4.5 Fishery interactions (Descriptors 1,6)

4.4.5.1 Please review any gear trials conducted to assess gear/habitat interactions. 

N/K

4.4.5.2 Has there been any research into environmentally friendly gears? If so please review.

Research is currently going on exploring the possibility of using pelagic trawls when targeting demersal fish. The purpose is to avoid impact on bottom fauna and to reduce the mixture of other species. It will be mandatory to use sorting grids to avoid catches of undersized fish (e.g., Mæstad, 2008).

4.4.5.3 Do you have a reporting system for lost and abandoned fishing gear (particularly gillnets)? If so how effective is it and is it supported by interviews with fishers? 

The Norwegian authorities have adopted regulations relating to reports of gear that is lost or found, including information on what gear was lost and where (see the Norwegian marine resources act
). The fishers should report this to the Coastguard Central.

4.4.5.4 Are there any lost/abandoned fishing gear retrieval survey/mitigation exercises regularly carried out? If so please  review. 

Every year nets are lost in the Norwegian gillnet fisheries and to alleviate the impact of this lost gear, the Directorate of Fisheries has organised retrieval surveys annually since 1980. In all 10,784 gillnets of 30 metres standard length (approximately 320 km) have been removed from Norwegian fishing grounds in the period 1983 –2003 (Misund et al., 2006).

4.4.5.5 If bait is used in any of your fisheries, is the bait sourced sustainably? Is its use monitored? If so, how?

No bait used in these fisheries.

4.4.5.6.Are there any aspects of data and knowledge relating to fishery interactions (quality, temporal and spatial extent, 

      time series, availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide

      timely fisheries advice to managers?

Juveniles of S. mentella in Sub-area I and II are frequently caught as bycatch and discarded in the shrimp fisheries (Ajiad et al., 2005). Effective use of sorting grid and closure of areas with more than 3 specimens per 10 kg shrimp reduce this problem to a minimum. Unwanted bycatch of adult S. mentella in the pelagic fisheries for blue whiting and herring in the Norwegian Sea may be a problem from time to time, and dependent on areas and time of the day with overlapping species distributions. 

4.4.6 Pollutants and contaminants (Descriptor 9):

4.4.6.1 Are contaminant levels in your stock species monitored? If so how and by whom? Please review results.

No. This is done for other fish, shellfish and marine mammal species in the same area, but not for redfish (Sunnanå et al., 2009). This is part of NIFES (National Institute of Nutrition and Seafood Research)
 future plans. Reports on specific issues related to pollution and health in the Arctic Ocean (including the Barents Sea) are available from the Arctic Monitoring and Assessment Program (AMAP)
.
4.4.6.2 Do you assess the ecosystem effects (negative and positive) of marine debris and examine options for its 

      collection and disposal? (Descriptor 10) If so how?

Only indicator for litter around Svalbard beaches (Sunnanå et al., 2009).
4.4.6.3 Are there any aspects of data and knowledge (quality, temporal and spatial extent, time series, availability, 

      accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice 

      to managers?
At present, pollutants and contaminants are not considered as a threat to the S. mentella population and are not considered in the assessment or advice. However, considering that heavy metals and persistent organic pollutants are usually found in higher concentrations in long-lived / fat fish, this might deserve consideration in the future.

4.4.7 Vulnerable Marine Ecosystems (VMEs) (Descriptor 1) 

4.4.7.1 FAO have recently circulated guidelines on VME identification and composition, how have you interpreted these in your stock area? 

These principles are implemented in Havressurslova
, the new Norwegian ocean resources act – and have been applied only in the NEAFC area. The national management plans for the Norwegian and Barents Seas are mostly inspired by OPSAR/ICES/IMO recommendations (which may carry over FAO guidelines).
4.4.7.2 Has any mapping of VMEs been carried out in your stock area? If so, please provide information on location, extent and mapping methods used (multi-beam sonar, ROV, etc). Please attach maps where available.
Mapping of different types of habitats is carried out within the MAREANO project (see section 4.4.1.2.). An illustration of known geographical distribution of coral reefs and seamounts in the Norwegian Sea is provided in Figure 4.4.7.2.
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Fig. 4.4.7.2: left, registered coral reefs in the Norwegian Sea. Right, registered seamounts (higher than 1km) in the Norwegian Sea. The Håkon Mosby mud volcano and the area of cold seeps (Nyegga) are also shown. Reproduced from (Anonymous, 2009a)
4.4.7.3 Please complete the following table for your stock area:

	VME
	Present
	How Monitored?
	Issues?

	Seeps
	
	
	

	Vents
	
	
	

	Carbonate mounds
	
	
	

	Corals
	
	
	

	Sponges
	
	
	

	Fish components 
	
	
	

	Seamounts
	
	
	

	Others
	
	
	


4.4.7.4 If your stock area, or a substantial part of your area, has not been mapped, do you consider it likely that VMEs may exist? If so, have any precautionary measures (e.g. closed areas) been implemented (e.g. to protect seamounts that have not been specifically mapped)? If so please describe.

The area is fairly well mapped (section 4.4.7.2) although not fully (section 4.4.7.4). There has been efforts to protect deep sea coral reefs and large sponges, mainly through the “regulations for the protection of vulnerable habitats in international waters”
. In addition – juvenile fish has been protected using closed areas
 – although these areas are not regarded as “ecosystems”. An illustration of the marine protected areas planned or currently in place in the Barents Sea/Lofoten integrated management plan is given in Figure 4.4.7.4. Additional information is provided in section 4.4.3.3.
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Fig. 4.4.7.4: Marine protected areas proposed by the advisory committee in the management plan for the Barents Sea and Lofoten. Reproduced from Anonymous (2006).

4.4.7.5 Have you any plans to develop/extend mapping activities with regard to VMEs? If so please describe.

As stated in sections above, research and monitoring programs in Norway do not explicitly address VMEs but rather “habitats”. The most important (or at least the most visible) ongoing research program which explicitly maps the distribution of these habitats is Mareano (see section 4.4.1.2).
4.4.7.6 If management measures have been introduced to protect VMEs, how have these impacted on fishing? 

Protective measures have resulted in Fisheries being stopped temporarily, without reduction of the total quantity taken on a yearly basis. Marine protected areas are an issue – and there has been proposals for MPA’s at the coast (see section 4.4.7.4). Around Svalbard there is also a 200 NM zone that has the status of a “Fish protection zone” (Fiskevernsone, Figure 6.1.1.a).

4.4.7.7 Are there any aspects of data and knowledge (quality, temporal and spatial extent, time series, availability, 

      accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice 

      to managers?
At present, information/data on VMEs and other ecosystem aspects are not taken into consideration when preparing the fisheries advice for S. mentella. Therefore current limitations (if any) do not impact assessment or advice.

4.5 Socio-economic data

Have socio-economic studies been conducted for the fleets fishing for your stock? Are socio-economic surveys need- 

specific or are they part of monitoring programmes? If so please complete the table below and answer the 

remainder of the questions in this section and append data where possible. Please label with (1) an asterisk if data exist but are not available (but state where they exist), (2) leave blank if no data exist at all and (3) label N/K if the existence of data is not known. 

The only known socio-economic study conducted for the fleets fishing for this stock is by Kaspersen (2008). Additional data and information can be obtained from Statistics Norway
, EFF
, ICES and the Norwegian directorate of Fisheries
. The Norwegian Directorate of Fisheries publishes the report on “profitability survey on the Norwegian fishing fleet” which gathers detailed socio-economic information by fleet and gear (Anonymous, 2008)
.
	Fisheries socio-economic data

	Indicate which fleet IDs 
	How are the data currently used in MSE and stock/fisheries management?
	Are the data available to you? If so please append as a separate document. If not please identify source. Are there any data issues? 

	Demographics
	
	N/K
	No

	Migration
	
	N/K
	No

	Sexual equality
	
	N/K
	No

	Full-time vs part-time employment
	
	N/K
	No

	Sea based employment
	
	N/K
	No

	Land based employment
	
	N/K
	No

	Grey
 market data
	
	N/K
	No

	Dependency and distribution links
	
	N/K
	No

	Ethnicity data 
	
	N/K
	No

	Fish consumption 
	Yes (what is not exported in consumed)
	N/K
	Yes

	Export data
	Yes, table 16 in (Kaspersen, 2008)
	N/K
	Yes

	Import data
	No import
	N/K
	-

	CITES
	S. mentella not in CITES
	N/K
	-

	Capital costs
	Cost (NOK) per fishing day (fishing redfish) in 2005
	N/K
	Not directly

	Repair costs
	* (maintenance)
	N/K
	No

	Equipment/gear
	Data disaggregated by gear from 1977
	N/K
	Yes

	Global markets
	Japan, Germany, France ? Unknown figures
	N/K
	No

	HACCP

	N/K
	N/K
	No

	Catch values
	Yes, at ssb.no + Excel file. Back to 1977.
	N/K
	Yes

	Fuel costs
	*
	N/K
	No


4.5.1 For each fleet ID please provide/detail/describe:-

4.5.1.1 A map showing the geographic location of fishing grounds (by season/quarter if spatial pattern changes).

Not readily available

4.5.1.2 An estimate of the mean distance from home port to main fishing grounds, by season/quarter if variable. 

This data is not readily available but could be extracted in a dedicated study.

4.5.1.3 An estimate of the mean distance from main fishing grounds to landing ports (if different from homeport), 

      by season/quarter if variable.

This data is not readily available but could be extracted in a dedicated study.

4.5.1.4 Jurisdiction of fisheries i.e. within national EEZs (please list countries) or in international waters (please indicate

      RFMO responsible for management). 
The jurisdictions are indicated in Figure 4.5.1.4. International waters are under the authority of the North East Atlantic Fisheries Commission (NEAFC). Other areas are under the jurisdiction mentioned in parentheses or otherwise under the national jurisdiction.
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Fig. 4.5.1.4: Map of the jurisdiction of fisheries (red labels) and ICES areas (green labels). FEZ: Faroes Economic Zone, G: Greyzone (Norway/Russia), IB: International waters in the Barents Sea, IN: International waters in the Norwegian Sea (NEAFC), JM: Jan Mayen (Norway), NEZ: Norwegian Economic Zone, REZ: Russian Economic Zone, SVA: Svalbard Fishery Protection Zone (Norway). International waters are managed by NEAFC.
4.5.1.5 Number of vessels, vessel size in terms of length or GRT (average, min, max and stdev), mean 

      engine power : kW or BHP (average, min, max and stdev).

This data is not readily available but could be extracted from Anonymous (2008) and Kaspersen (2008).
4.5.1.6 Main type of fishing gear used (please supply as much information as possible).

Bottom trawl and Pelagic trawl (international waters only)

4.5.1.7 An estimate of the average length of trips and the average number of crew per vessel.

This data is not readily available. The number of crew per vessel can be extracted from the Norwegian Directorate of Fisheries’ statistics. The information on length of trips is likely unavailable.
4.5.1.8 Total number of fishermen in the fleet, split into full-time/part-time if appropriate, and by gender.

This data is not readily available but could be extracted in a dedicated study.
4.5.1.9 Main type of vessel ownership within the fleet e.g. fishing companies, skipper/owner, co-operative etc

This data is not readily available but could be extracted in a dedicated study.
4.5.1.10 Total quantity and value of the case study species landed and all species landed in each of the last 3 years

This is available in quantity from ICES. In value, the data is available from the Statistics Norway for both redfish species combined, S. mentella and S. marinus. 
Table 4.5.1.10: Quantity and value of redfish landed in the last 6 years (2003-2008)
	
	Quantity (Norway) in tonnes
	Value (1000 NOK)


	2003
	2 520 (1 210)
	101 306

	2004
	5 493 (1 375)
	115 012

	2005
	8 465 (1 760)
	124 647

	2006
	32 895 (4 680)
	159 500

	2007
	19 837 (3195)
	100 234

	2008
	13 860 (2 231)
	66 477


4.5.1.11 Total revenues, costs and profits in each of the last 3 years.

This is readily available for the period 2000-2005 but would need to be calculated for the most recent years.

Table 4.5.1.11: Revenues and costs associated with the Norwegian redfish fishery in the period 2003-2008. The values are given in 1000s NOK for combined conventional and industrial fleets. Numbers in bracket are for the industrial fleet only which can be used as a proxy for the S. mentella fishery.
	
	Revenue (Industrial fishing fleet only)
	Cost (Industrial fishing fleet only)

	2003
	43 761 (3 568)
	43 043 (3 771)

	2004
	42 940 (4 558)
	41 388 (4 324)

	2005
	42 302 (8 217)
	39 309 (7 471)

	2006
	Needs calculation
	Needs calculation

	2007
	Needs calculation
	Needs calculation

	2008
	Needs calculation
	Needs calculation


4.5.1.12 Unionisation or other types of fishermen’s association present.

Norwegian fishermen are registered in the “Fiskermantallet” (fishermen’s register). The fishermen sales organisations (e.g. råfisklaget.no), set and guarantee sale prices, sell the catches, and are responsible for the implementation of the management in certain fisheries.

4.5.1.13 Main wage structure (e.g. fixed wages or share wages etc)

This is not readily available but might be derived from the profitability surveys (Anonymous, 2008) and fishing vessel surveys
 (Anonymous, 2009b).
4.5.1.14 Are landings of case study species (1) sold on local market(s) for direct consumption, (2) sold on local markets 

       for processing (3) sold on non-local markets (please describe where) for direct consumption or processing, 

       (4) exported fresh or (5) other (please describe).

1: no

2: no

3: yes

4: yes

5: exported frozen 

4.5.1.15 What are the market characteristics (1) open auction, (2) contract, (3) single buyer, (4) other (please describe)

N/K

4.5.1.16 What were total landings and the average prices for each category above, in each of the last 3 years.

N/K

4.5.1.17 How is the case study species processed (fresh, frozen, salted, cured, canned etc) and in what form? (fillets, 

       wholefish, fishmeal etc).

Most of the catch of S. mentella is processed frozen. A common form is the “Japanese cut” (headed) for export to the Japanese market.

4.5.1.18 What was the total quantity and value of the product produced in each of the last 3 years.

This information is only available for S. marinus and S. mentella combined and can be found in Kaspersen (2008, see Table 16 and 18 )
4.5.1.19 Number and location of processing units and the total number and gender split of employees.

Not available

4.5.1.20 Revenues, costs and profits of processing units in each of the last 3 years

Not available

4.5.1.21 Please describe any subsidies currently in force.

There are no direct subsidies known.

4.5.1.22 Please supply data on any other issues listed in table at 4.5
4.5.2 For the country of each fleet ID please provide/detail/describe:-

4.5.2.1 Proportion of total national employment in (1) catching, marketing, processing etc of all species and (2) catching, 

      marketing, processing of the case study species.

Catching: 1:yes and 2:yes (Statistics Norway and Kaspersen, 2008)
Marketing: 1:yes and 2:yes (EEF and Kaspersen, 2008 to some degree)
Processing: 1:probably not and 2: probably not 

4.5.2.2 Proportion of total national gross domestic product (GDP) in (1) catching, marketing, processing etc of all species 

      and (2) catching, marketing, processing of the case study species.

This data is not readily available. It will need some calculation, but it is attainable. GDP from Statistics Norway, and proportion from Kaspersen (2008). OBS! Only in regards to catching and marketing.

4.5.2.3 Percentage unemployment in (1) total population (2) fishermen in general

This data is not readily available but may be obtained from (1) NAV
 and (2) NAV/Statistics Norway.

4.5.2.4 Average annual earnings in (1) total population (2) fishermen in general

This data is not readily available but may be obtained from (1) Statistics Norway and (2) your fishermen book from the Directorate of Fisheries

4.5.2.5 Please describe any immigration/emigration issues impacting on your case study stock

N/K

4.5.3 General: 

N/K

Information relevant to section 4.5.3 could not be collated for this report. This might be achieved in collaboration with researchers in social and economical sciences, e.g. University of Tromsø.

4.5.3.1 How are economic and social factors considered in scientific analyses and advice to fisheries 

      management? 

4.5.3.2 How are socio-economic studies coordinated, and how may they be improved? 

4.5.3.3 What are the priorities for future monitoring, data collection and analysis? 

4.5.3.4 For EU fleets, are socio-economic data provided under the DCF? Please list.

4.5.3.5 Are there any aspects of data and knowledge (quality, temporal and spatial extent, time series, availability, 

      accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice 

      to managers?
Section 5: Review of known and likely impact of the fisheries on deep-water biodiversity

         and VMEs.
5.1 Please list below all previous and current studies of biodiversity in the area inhabited by your stock and append 

   time-series data used.

As for section 4.4.2.1, it is not possible to review here all previous and present studies on biodiversity. A summary of these is already presented in section 4.4.2 data available in support of ecosystem based management. Work on this aspect can be found in the reports of the ICES-NAFO working group on deep-water ecology (WGDEC, see e.g. ICES, 2009b).

5.2 Please review each study identifying the aims, methods and data used, outcomes and recommendations made.

See section 5.1

5.3 Have any of these studies related biodiversity trends to fishings impacts? If so please review.

N/K

5.4 If biodiversity studies have not been carried out are there any existing data that can be used? Please append.

Data on biodiversity of the demersal fish fauna and benthic fauna has been (and is still) collected and is currently being analysed (see section 4.4.2). This is an ongoing process that can obviously benefit from additional analysis of the existing data. 

5.5 What in you opinion would be the best way forward to investigate the impacts of fishing on biodiversity in your stock area?

One way to achieve this is to undertake comparative studies of similar and nearby areas that are open and close to fishing. This can be done along the Norwegian slope (see map in Figure 6.1.1a). 

5.6 Please list below all previous and current studies of the condition of VMEs in the area inhabited by your stock.

There are no studies on VMEs as such but rather on different habitats and ‘valuable and vulnerable areas’. Details on these are given in section 4.4.1 and 4.4.7.

5.7 Please review each study identifying the aims, methods and data used, outcomes and recommendations made.

Not possible

5.8 Have any of these studies investigated the impacts of fishing on VMEs? If so please describe.

N/K

5.9 If VME/fishing interaction studies have not been carried out are, what in you opinion would be the best way forward 

   to investigate the impacts of fishing on VMEs in your stock area ?

Same as section 5.5.
5.10 Are there any aspects of data and knowledge (quality, temporal and spatial extent, time series, availability, 

    accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice 

    to managers?
Same as section 4.4.7.7.

Section 6: Review of current and historical management and monitoring procedures

6.1 Management procedures

6.1.1 Please tick which mechanisms are in currently place to manage your stock, fisheries, ecosystems, VMEs and PET 

     species?

	Management mechanism
	Stock
	Fisheries
	Ecosystems
	VMEs
	PETs

	Free access (totally unregulated)
	
	
	
	
	

	TAC
	S. mentella in Sub I & II
	Pelagic
	Norwegian Sea
	No
	No

	ITQ (individual transferable quotas)
	
	
	
	
	

	IQ (individual non-transferable quotas)
	
	
	
	
	

	TURF (territorial use of right fishing)

	
	
	
	
	

	Effort limitation (gear, days at sea etc)
	
	
	
	
	

	Licensing
	S. mentella in Sub I & II
	Bycatch demersal

	NEZ, REZ, Sva
	
	

	Capacity limits
	S. mentella in Sub I & II
	
	
	
	

	Technical Measures
	S. mentella in Sub I & II
	Bycatch demersal/shrimp

	NEZ, REZ, Sva
	
	

	Spatial closures
	S. mentella in Sub I & II
	Bycatch demersal/shrimp
 (fig. 6.1.1)
	NEZ, REZ, Sva
	Yes
	Yes

	Temporal Closures
	S. mentella in Sub I & II
	Bycatch demersal/shrimp
	NEZ, REZ, Sva
	Yes
	Yes

	VME Encounter protocols
	S. mentella in Sub I & II
	
	
	
	

	PET Encounter protocols
	S. mentella in Sub I & II
	Bycatch demersal

	
	
	

	Others
	S. mentella in Sub I & II
	Sorting grid
	Demersal + shrimp
	
	


The management of the S. mentella fishery in Norwegian waters directly depends upon the management procedures that concern any fisheries that can catch redfish as a bycatch. For this reason, it is tightly linked to the management of other demersal fish species and the shrimp fishery (which can bycatch redfish juveniles). In addition fish management in the Norwegian and Barents Sea is part of integrated management schemes for these two areas (which also cover environment, oil extraction, maritime traffic, etc.). Figure 6.1.1a illustrates some of the spatial closure measures in place to protect S. mentella. See also section 4.4.3.3 for additional examples. Figure 6.1.1.b illustrate the location of valuable and vulnerable areas in the Norwegian and Barents Seas, as defined in the integrated management plans for these two areas (Anonymous, 2006; Anonymous, 2009a). See section 4.4.1.1 for additional information and references.
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Figure 6.1.1a: Map of spatial regulation implemented for redfish in the NEZ. In 1997, it has been forbidden to target redfish (both S. mentella and S. marinus) north of the red dashed line. Directed trawl fishing is forbidden in the NEZ since 1st January 2003. The two red regions located around 63N and 66N have been closed for all bottom trawl fishing since 1st March 2000. 
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Figure 6.1.1b. Areas defined as being of particular value and vulnerability in the Norwegian Sea (left) and Barents Sea (right) management regions. Reproduced from Anonymous (2006; 2009a)
6.1.2 What are the possibilities of entry i.e. how and how easily newcomers can enter the fishery? Are there legal, 

    economic or social barriers to entry?

N/K

6.1.3 Who controls the fishing area, sets the management polices and carries out surveillance (i.e. monitoring and 

     enforcement of fisheries management)? Please describe the monitoring and surveillance methods used

Norway is responsible for the control of the fishery in the Norwegian Economic Zone (NEZ) and the Svalbard Fishery Protection Zone (Sva) and assists for the surveillance of the fishery in international waters. Russia is responsible for the control of the fishery in the Russian Economic Zone (REZ). Management polices set by Norway are based on ICES advice. The North East Atlantic Fisheries Commission (NEAFC)
 sets the management polices in international waters of the Norwegian Sea (i.e. the “banana hole”).

6.1.4 Is IUU (Illegal, unregulated and unreported) fishing a problem for your stock? If so please describe.

The existence and possible extent of IUU fishing is poorly known. It may be problem, especially in international waters of the Norwegian Sea.

6.1.5 How do you interact with other agencies and fisheries management bodies to combat IUU fishing?

NEAFC has recently set up an agreement of port state control and maintains a list of vessels engaged in IUU fishing.

6.1.6 Are measures in place to track the products of harvested species? If so, please describe and review.

There are no measures of this kind.

6.1.7 At each level (stock, fisheries etc), please describe any management procedures that have been tried in the past and 

     have not been successful. Please describe why they did not work?

[image: image1.png]


The fisheries in the 1970-1980ies were too large and not sustainable   the recruitment nearly collapsed in 1992.

6.1.8 Please prepare for your stock a figure similar to the example shown below:
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Figure 6.1.8. Main changes in fisheries and management of S. mentella in ICES areas I & II since 1951.

6.2 Management procedures at the stock level 

6.2.1 Please describe the management procedures currently in place.

The management of S. mentella in ICES Sub-area I and II is done through technical regulations and TAC regulation of the Olympic pelagic fishery in international waters. Since January 1st 2003, all directed trawl fisheries for S. mentella have been forbidden in the Norwegian EEZ north of 62(N and in the Svalbard area. Additional protection for adult S. mentella comprises area closures. Outside permanently closed areas it is, however, legal to have up to 20% redfish (S. mentella and S. marinus combined) in round weight as bycatch per haul and onboard at any time when fishing for other species. Since January 1st, 2005, the bycatch percentage has been reduced to 15% (both species combined). 
The only directed fishery on this stock is conducted in international waters in the Norwegian Sea and is managed by the Northeast Atlantic Fisheries Commission (NEAFC) setting an annual TAC for this area. 

Furthermore, it is of vital importance that the juvenile age groups be given the strongest protection from being caught as bycatch in any fishery. The use of sorting grids in the shrimp fisheries has therefore been mandatory since 1993. Small redfish less than 18–20 cm are, however, not sorted out by the grid, and hence areas exceeding the maximum number of redfish per kilogram shrimp (from 2006 onwards, i.e. 3 juvenile redfish per 10 kg shrimp) are being temporarily closed. 

6.2.2 What has been the strengths and weakness of these procedures?

The strength is manifested through the improvement of recent juvenile abundance due to many years with protection of both juveniles and adult fish. An important contribution to rebuild the stock has been the international agreement to limit the catches in the international waters of the Norwegian Sea, no directed fishery within the national economic zones, and the agreement with Russia to limit the legal by-catch of redfish in the shrimp fishery by using sorting grids and closing of areas with too many redfish juveniles of sizes not being sorted out by the grid. The weakness is that the fishing was allowed to continue for too long time causing the almost recruitment collapse.

6.2.3 How could they be improved?

By regularly surveys covering the entire distribution area of S. mentella in Sub-area I and II together with a reliable analytical assessment. Continuation of juveniles protection so that the recent improved recruitment could survive until maturity. Continuous training of scientific staff for the identification of the different life stages and different Sebastes species.

6.2.4 Should other types of management procedures be considered? Is so please describe and identify expected 

     benefits.

An analytical assessment can be considered to increase the precision and optimization of management, and for establishing proper limit, precautionary and target reference points. Other types of management could be considered but alternative options are there expected benefits have not been investigated yet.

6.3 Management procedures at the fisheries level 

6.3.1 Please describe the management procedures currently in place.

See chapter 6.2.1. 
6.3.2 What has been the strengths and weakness of these procedures?

See chapter 6.2.2. The success is completely dependent on enforcement and inspections at sea. 

6.3.3 How could they be improved?

Primarily by continued enforcement and inspection at sea.

6.3.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits.

Other types of management could be considered but alternative options are there expected benefits have not been investigated yet.

6.4 Management procedures at the ecosystem level

6.4.1 Please describe the management procedures currently in place.

See chapter 6.2.1.

6.4.2 What has been the strengths and weakness of these procedures?

The demersal trawl fishery for S. mentella developing south of 69N in the mid 1980ies destroyed too many corals before regulations were introduced. Two marine protected areas (MPAs) against demersal trawling, were established between 62° and 69°N with the main purpose to protect mature S. mentella. The effects of these MPAs at the ecosystem level have not yet been investigated.
6.4.3 How could they be improved?

Incidental bycatches of herring, S. marinus and Greenland halibut may be a problem dependent on the stock status and regulations of these species. This should be taken into account when regulating the S. mentella fisheries in future.
6.4.4 Should other types of management procedures be considered? Is so please describe and identify expected 

    benefits.

Other types of management could be considered but alternative options are there expected benefits have not been investigated yet. The integrated management plan for the Barents Sea is a way towards formalised management procedures at the ecosystem level.
6.5 Management procedures relating to VMEs

6.5.1 Please describe the management procedures currently in place.

Permanent closure of coral reefs
. Concerning thresholds values for maximum allowed bycatches of corals and sponges, the Northeast Atlantic Fisheries Commission has agreed that for both existing and new fishing areas, an encounter with primary VME indicator species is defined as a catch per set (e.g. trawl tow, longline set, or gillnet set) of more than 60 kg of live coral and/or 800 kg of live sponge. These thresholds are set on a provisional basis and may be adjusted as experience is gained in the application of this measure.

6.5.2 What has been the strengths and weakness of these procedures?

Closures of coral reefs against active fishing gears are well accepted, and not only protect the corals but also act as shelters for the redfish. The thresholds values for maximum allowed bycatches of corals and sponges have not yet been enforced.

6.5.3 How could they be improved?

N/K
6.5.4 Should other types of management procedures be considered? Is so please describe and identify expected

     benefits?

N/K
6.6 Management procedures relating to PET species

6.6.1 Please describe the management procedures currently in place.

Golden redfish, Sebastes marinus, is considered to be the only PET species (category VU on the IUCN Redlist) currently caught together with S. mentella. This is considered not to be a problem in the pelagic trawl fishery. In the demersal trawl fisheries this problem is regulated by only allowing a bycatch of both Sebastes species up to 15% (in weight) of the total catch.
6.6.2 What has been the strengths and weakness of these procedures?

Action has been taken, but we cannot yet observe the positive effects of this management procedure. This may result from poorly adapted observation scheme, low efficiency of the management protective effects, or other factors having a negative impact on S. marinus.
6.6.3 How could they be improved?

N/K
6.6.4 Should other types of management procedures be considered? Is so please describe and identify expected 

     benefits.

N/K
6.7 Comparison of management measures introduced against scientific advice

6.7.1 Please complete the following table for your stock and related fisheries. In your opinion has the scientific advice 

      been followed by Management Bodies? Please score 0 (not at all) to 10 (fully adhered to) in column on right. 

	Year
	Scientific advice
	Agreed management measures 
	Adherence (score 0 to 10)

	2000
	No directed fishery, by-catch at lowest possible level
	Yes, but no limitations in bycatch of the smallest juveniles not sorted out by the grid in the shrimp fishery
	8

	2001
	No directed fishery, by-catch at lowest possible level
	Yes, but no limitations in bycatch of the smallest juveniles not sorted out by the grid in the shrimp fishery
	8

	2002
	No directed fishery, by-catch at lowest possible level
	Yes, but no limitations in bycatch of the smallest juveniles not sorted out by the grid in the shrimp fishery
	8

	2003
	No directed fishery, by-catch at lowest possible level
	Yes, but no limitations in bycatch of the smallest juveniles not sorted out by the grid in the shrimp fishery
	8

	2004
	No directed trawl fishery and low bycatch limits
	A directed pelagic trawl fishery develops in international waters
	5

	2005
	No directed trawl fishery and low bycatch limits
	A directed pelagic trawl fishery develops in international waters
	5

	2006
	No directed trawl fishery and low bycatch limits
	The directed pelagic trawl fishery in international waters fish more than 30.000 tonnes. More restrictive bycatch regulations of the shrimp fishery.
	5

	2007
	No directed trawl fishery and low bycatch limits
	Still a directed pelagic trawl fishery in international waters, but now limited by a TAC=15.500 tonnes agreed by the NEAFC parties
	7

	2008
	Protection of juveniles, no directed

trawl fishery and low by-catch limits
	Still a directed pelagic trawl fishery in international waters, but now limited by a TAC=14.500 tonnes agreed by the NEAFC parties
	7

	2009
	Protection of juveniles, no directed

trawl fishery and low by-catch limits
	Still a directed pelagic trawl fishery in international waters, but now limited by a TAC=10.500 tonnes agreed by the NEAFC parties
	7


6.8 Data-poor stocks and the Precautionary Approach

6.8.1 In your opinion, is your stock/fishery data-poor? Please score on a scale 1 (extremely data-poor) to 10 (extremely 

     data-rich). Please justify your scoring.

No, it is not stock/fishery data-poor. Catch statistics back to 1952, other fishery related data back to 1965 and fishery independent survey data back to 1986. We give it score 7.

6.8.2 In your opinion have Management Bodies made adequate use of the Precautionary Approach. If they have, please 

     cite examples. If they have not, please cite examples.

In many cases management Bodies have made adequate use of the precautionary approach, at least in the last decade. They have stopped most of the directed fishery and only allow low bycatches due to the stock’s poor recruitment even if the stock size is not precisely estimated.

In international waters, however, NEAFC has allowed in 2004 a directed fishery despite poor knowledge about the stock size and structure in this area and against recommendation from ICES that no directed fishing should be conducted. The TAC for this fishery has, however, been set to a relatively low level and is decreasing. Note that this TAC does not currently constitute a restrictive measure on total catch biomass since it is not reached by the fishery.

6.9 Ecosystem and socio-economic considerations.

6.9.1 Describe and review how existing managing procedures take into account ecosystem considerations.

Ecosystem status is not explicitly considered and probably not implicitly either in the management of S. mentella, except maybe for the area closures along the Norwegian slope (section 4.4.3.3), which may constitute refuge/protected areas for many species other than S. mentella. However, waters of the Norwegian and Barents Sea under Norwegian jurisdiction are monitored and managed under plans for integrated management of the marine environment. In these plans, both ecosystem and socio-economic status are explicitly considered. 
6.9.2 How can this be improved?

N/K
6.10 Stocks under moratorium/collapsed fisheries 

6.10.1 Is your stock under moratorium or have fisheries recently collapsed?

The stock is under moratorium. The lowest landings were reached in 2003 and recruitment has been very poor for the period 1991-2005. The stock is currently in a rebuilding phase, but this will take at least a decade or two, given the longevity and late maturity of the species.

6.10.2 If yes, is a Recovery Plan in place? If yes, please describe.

A technical recovery plan is in place – see chapter 6.2.1.

6.10.3 Please review the strengths and weaknesses of the plan and, if appropriate, please identify how it could be

      improved.

See section 6.2.2.

6.10.4 If a recovery plan is not in place please explain why and express what, in your opinion, is required .
6.11 Stocks managed under a management strategy framework

6.11.1 Is a management strategy framework in place for your stock? If yes please describe.

No
6.11.2 Please review the outcomes from the most recent Management Strategy Evaluation and describe what

       effects the outcomes have had on management.

Not relevant
6.12 International Plan of Action (IPOA)

6.12.1 Where applicable do the fisheries for your stock follow IPOA guidelines
? If so please describe

FAO has, to date, developed 4 IPOAs: IPOA-seabirds, IPOA-sharks, IPOA-capacity, IPOA-IUU. We consider the IPOA-IUU as the most relevant for S. mentella fishery, but we are not aware of which FAO IPOA guidelines are being followed in the management of S. mentella in ICES subareas I and II. 
6.13 Current/short term (<5 yrs) management issues

6.13.1 What are the main management issues currently facing your stock/fisheries Please prioritise.

	Priority
	Description of issue
	Is issue being addressed? Yes /no

	1
	IUU in international waters
	Yes

	2
	International survey in Norwegian Sea using agreed standardized methods
	Yes

	3
	Analytical assessment
	Yes, this project

	4
	Stock identity
	Ongoing

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


6.13.2 If the issue is currently being addressed, please describe how, below.

· IUU is addressed by re-enforced control of the fishery in international waters through NEAFC

· The setting up of International survey in Norwegian Sea has been initiated in 2008 and is now coordinated through and established ICES working group (WGRS: working group on redfish surveys, which plans and report on Irminger and Norwegian Seas surveys). The standardisation of methods is part of WGRS agenda and is being addressed through the group work and dedicated workshops.

· Analytical assessment is being developed within DeepFishMan, using the GADGET model.

· Work on stock identity is ongoing. Samples collected in the Norwegian and Barents Seas in recent years will be analysed, using microsatellites, by Norway and Russia in 2010.

6.13.3 If the issue is only partially or not being addressed please describe what further/additional procedures/measures 

       are required.

Not relevant
6.14 Long-term (>5 yrs) management issues

6.14.1 What are the main management issues currently facing your stock/fisheries? Please prioritise.

	Priority
	Description of issue

	1
	Lack of established reference points and harvest control rules

	2
	Common issues related to the management of highly migratory and straddling stocks 

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


6.14.2 Express in your opinion how these issues could be addressed.

1. The definition of reference points relies on robust analytical assessment. This can be addressed by improvement in the survey of the population of S. mentella in ICES subareas I and II (full geographical coverage, standardisation of sampling methods, age-reading, etc. between countries) combined with appropriate development of a stock assessment analytical model.
2. Management of highly migratory or straddling fish stocks, i.e. which travel between several National Economic Zones and/or International waters poses specific difficulties to managers (Munro, 2007). As most RFMOs, NEAFC is not well equipped to deal with the difficulties imposed by the management of such stocks, in particular for enforcing cooperative management. Although as Bjørndal (2009) states “there is considerable scope for improvement “, the path to follow to gain such improvement is yet unknown. 
6.15 Monitoring procedures

6.15.1 What are the main monitoring issues currently facing your stock/fisheries? Please prioritise.

	Priority
	Description of issue

	1
	Directed fishery in international waters

	2
	Proper account of S. mentella as bycatch in other fisheries

	3
	Separate reporting of catches of S. mentella and S. marinus catches

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


6.15.2 Express in your opinion how these issues could be addressed.

It is important to get a reliable estimate of the current stock size. This includes improvement of scientific surveys, and the development of a reliable analytical stock assessment. An important contribution to rebuild the stock to safe biological levels has been the international agreement to limit the catches in the international waters of the Norwegian Sea. These catches must be set in accordance with the stock size estimate. A proper account of S. mentella bycatches in other target fisheries and reliable species identification are probably dependent on a more complete data collection and inspection at sea.

6.16 Monitoring at sea 

For each fleet identified in 2.1.1 with vessels carrying observers:-

Information about the total species composition in the Russian bottom trawl fisheries (RUSDT) in Barents Sea and adjacent waters is available from the 30 high-seas fishing vessels with sea-observer of PINRO (total 3063 day at sea in 2008), and which is considered representative for the whole fleet. The data are collected all year round and in all fishing areas of the Russian bottom trawl fleet. The Russian pelagic S. mentella fishery (RUSPT) has been sampled by one observer onboard one of the trawlers in 2008 in addition to the extensive sampling onboard the Russian research vessel during the international survey. In 2007, however, the Russian sampling of the pelagic fishery was more extensive, including sampling by observers onboard 4 fishing vessels conducting 24215 length measurements, sampling 2108 fish to determine maturity stage, and to analyze feeding intensity and diet composition, 769 specimens to determine age and 1464 for parasitological analysis. These statistics also include some sampling during a small cruise of R/V “Smolensk” in June before the fishery started. 

The Norwegian S. mentella demersal fisheries (NORDT) are sampled by contracted fishermen on board 3 trawlers (self-sampling by the paid and trained Reference fleet), the coastguard and inspectors from the Directorate of Fisheries on board fishing vessels in regular fisheries. The Directorate of Fisheries also sample fish while on board vessels rented for specific management purposes, e.g., when surveying areas with risk of too much undersized fish in the catches and the opening/closing of such areas. These samples are also available for scientific research, but may not be used for stock assessment purpose, as they may not be representative of the commercial catches. In 2008, altogether about 60 otolith samples (about 1000 otoliths) and 180 length samples (about 5000 specimens) were collected and related to the Norwegian demersal by-catch fishery. The Norwegian pelagic S. mentella fishery (NORPT) has mainly been sampled by rented fishing vessels conducting scientific research in the same area at the same time as the commercial fleet is fishing. In 2008, S. mentella were sampled at 24 pelagic trawl stations (3 separate depth layers at each station) resulting in 940 otoliths and 2900 length measurements.

Germany carries out on-board sampling on a vessel targeting pelagic redfish in ICES Div. IIa (GERPT) (and cod in Sub-area I and Divs. IIa and IIb; GERDT). Haul information and biological data such as length distributions, sex, maturity and individual weights were collected, as well as otoliths for age determination and morphometric analyses . During 2002-2007 a total of 5990 specimens and 300 otolith pairs were sampled.

Portugal has observers on board one demersal trawler (PORDT) fishing S. mentella as bycatch and also on a pelagic trawler (PORPT) targeting S. mentella in the pelagic fishery in international waters of the Norwegian Sea. In 2008, 19 demersal samples were collected including 1520 length measurements and 224 otolith pairs, and 31 pelagic samples including 2480 length measurements and 142 otolith pairs.

Poland has observer on board Polish vessel (POLPT) during the pelagic fishery. In 2007, 20 hauls were sampled, and a total of 5841 specimens of redfish were measured, and 266 fish were collected for biological analysis, incl. age.

The other fleets are not providing any biological data from their S. mentella fisheries in Sub-area I and II.

6.16.1 Please list and prioritise the problems observers encounter at sea. 

· Observers without necessary background knowledge and training, e.g., in sampling design and species identification 

· Dependent on the vessels’ willingness to have on board observer (risk of bias)

· Observers not being trained to prioritize their sampling effort and collect at least the minimum data necessary from every haul. As time allows collect additional data on important bycatch species. 

· A risk to observer health and safety

· Difficult/impossible to work on many of the smallest vessels (but this is of no relevance for the S. mentella fisheries)

6.16.2 How can these problems be addressed?

· Ensure all data collection is appropriate and useful. Yearly evaluations with the data users help confirm that the data collection is relevant and meets their needs.

· Carefully consider new data collection requests for feasibility.

· Teach observers to prioritize their sampling effort and collect at least the minimum data necessary from every haul. As time allows collect additional data on important bycatch species.

· Proper contracts between fishing vessel and observer

· Develop tools and techniques to streamline observer sampling.

· Electronic Monitoring Technology would not replace all functions currently undertaken by observers but may prove valuable as an alternate catch monitoring tool, or as a supplement to enhance observer functions

· Increase observer retention

6.16.3 Is there any coordination of observer sampling plans and observer activity across and between fleets from       different Member States and other non-EU countries? If so please review.

This is currently being discussed within the frame of the EU Data Collection Regulation (DCR).

A current example is the samples collected by the Norwegian Coastguard, also when inspecting foreign vessels. These samples are free and available for the flag states’ research scientists to use.

6.16.4 Please describe and review any other sea-going monitoring programmes in place.

Examples of this are the Norwegian S. mentella fisheries which to a great extent are sampled by contracted fishermen (self-sampling) and the coastguard.

6.16.5 Please identify the strengths and weaknesses of existing monitoring programmes at sea

Using scientists as observers on board fishing vessels to collect information on commercial catches may not be cost effective, and on small vessels it may also physically be difficult to work on board the vessel. There is also a risk of bias in this kind of sampling when vessels deny observers to come on board.

Based on a review of self-sampling programmes, an ICES workshop on fishers sampling catches (WKSC, ICES, 2008c) concluded that six themes were of major importance for designing, implementing and success of a self-sampling programme: creating incentives for fishermen, communication, confidentiality, financing, training, and survey design. ICES has recently conducted three workshops that together aim at improving and developing existing monitoring programmes. WKACCU  (ICES, 2008d) identified  procedures  and  other  factors  that  could  cause  bias  in  fisheries data  used in  stock  assessments,  and  provides  recommendations  for  improved  procedures  that  could  re‐duce  such bias.  WKPRECISE (ICES, 2009d) focused on sources of variability and on the procedures to estimate the precision of national level fishery statistics (quantities landed, discards, fishing effort, CPUE) and biological data collected from the fisheries. WKMERGE (ICES, 2010) recommended the involved countries to specify sampling frames and sample selection schemes with temporally stable strata that are capable of providing sufficient data for the required metiers and fishing grounds. The métiers are treated as domains of interest rather than strata, unless the métier is sufficiently stable over time to act as a stratum with controlled sampling probabilities. An important role of WKMERGE was to provide training on the design of robust sampling schemes for at-sea and on-shore sampling of fishing vessels to provide data on métier based biological variables. 

6.16.6 How could they be improved?
The sampling schemes should constantly be adjusted to prevailing conditions. The practice of science, should constantly be critisized and then improved. The fishers would be an important source of information on how the programmes could be improved for better monitoring of the reality in the sea. ICES WKSC (ICES, 2008c) emphasized that for each programme the effective sample size is a more meaningful statistic than just  samplesize alone. This is because fish caught together are more similar than those in the entire catch, i.e. there is positive intracluster (intrahaul) correlation. It follows that samples of animals caught in clusters will generally contain much less information on the population structure than an equal number of fish sampled at random, that is the effective sample size is much smaller than the number of animals sampled. This implies that in general it is best to collect a few fish from as many clusters (e.g., vessels, trips) as possible 


(Aanes and Pennington, 2003; Helle and Pennington, 2004; Pennington et al., 2002) ADDIN EN.CITE , and that the monitoring programme at sea that can take this best into account would be the best programme. 
Sampling schemes should target their sampling effort where there is higher data variability. In many fisheries there is higher catch variability between vessels/skipper and trips than between hauls within a trip. In this case, there is a gain in sampling more trips than hauls (Borges et al., 2004). There is also an advantage in sampling less hauls within a trip but spend more time and sampling extensively each haul (Vigneau et al., 2007). This may be of particular importance when there is high species diversity in the catch, and when there is a conflict between primary and secondary sampling objectives (e.g. between commercial and non-commercial species) and the limitation in observer's workload. 

See also the three ICES workshop reports mentioned in section 6.16.5, i.e., WKACCU, WKPRECISE and WKMERGE.

6.17 Port-based monitoring

For each fleet identified in 2.1.1:
Little or no biological sampling of S. mentella catches in port because most of the fish are either frozen or cut/filleted on board at sea. The sub-points below are therefore answered accordingly. The only, but very important post based monitoring are the international catch statistics which most often are based on sales notes and landings statistics.

6.17.1 Please review any port-based sampling schemes, citing % landings/discards coverage, essential data collected and other non-essential data collected?

Related to the last sentence above, the NEAFC (North East Atlantic Fisheries Commission) Port State Control System, which was introduced on 1 May 2007, has continued to work without problems and is deemed to have led to a significant reduction in unreported catches in the NEAFC area.

6.17.2 Please list and prioritise the problems encountered sampling landings/discards from your stock. 

In some countries discards are legal. In such cases it may be easier for observers at sea to get data on discards. The critical factors may then be observer coverage and data raising procedures.

For countries and in areas were discards are forbidden, observer at sea sampling may be biased due to not representative behaviour of the skipper while the observer is on board. Cross checking of data and comparisons among vessels and between data sampled at sea and in port may give more reliable data. Trust based cooperation with paid fishers may also contribute with good data.   

6.17.3 How can these problems be addressed?

See 6.17.2

6.17.4 Is there any coordination of port sampling plans across and between Member States and non-EU countries? If so, please review.

Concerning enforcement, the NEAFC Port State Control System, which was introduced on 1 May 2007, is a successful example of this.
6.17.5 Please describe and review any other shore-based monitoring programmes in place 

N/K

6.17.6 Please identify the strengths and weaknesses of existing shore-based monitoring programmes.

Shore-based monitoring programmes are very important for securing compliance, in reducing IUU fishing (i.e., getting impossible to land the illegal fish), and for estimating discards at sea by cross checking and comparing observer data at sea with data from port sampling of landings.

6.17.7 How could they be improved?
6.18 EU Data Collection Framework (DCF)

6.18.1 For each fleet identified in 2.1.1, please list data and information currently collected under the DCF.

According to EU-DCF, deep sea redfish (Sebastes mentella) in ICES Sub-areas I and II is defined as a G1-species where length, weight, sex and maturity should be sampled every year at a level making it possible to estimate a parameter either with a precision of plus or minus 40 % for a 95 % confidence level or a coefficient of variation (CV) of 20 % used as an approximation. The age sampling should at least be 125 specimens per 1000 tons.

6.18.2 Please identify the strengths and weaknesses of the EU DCF?

The multiannual EU Community programme covers the collection of information needed to support scientific analysis. It is a strength of the programme that it distinguishes between the Sebastes species. The weakness is that it is currently not yet properly implemented by the different fleets/countries.

6.18.3 How could it be improved for your stock?
Each country should either report their catches by Sebastes species directly or secure a proper sampling in accordance with the DCF so that all Sebastes landings finally could be split by species.

6.19 Gap analysis of past and present scientific projects and data collection programmes

6.19.1 What are the main gaps in scientific knowledge and in data collection programmes. Please prioritise.

This is discussed at in section 4.

	Category
	Issue 

	Scientific
	1. See section 4

2. 

	Data collection
	1. See section 4

2. 


6.20 Fisheries monitoring in general
6.20.1 Are there any aspects of monitoring data and information (quality, temporal and spatial extent, time series, 

     availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely

     fisheries advice to managers?

Unlike many deepwater stocks, beaked redfish in ICES areas I and II has been monitored for several decades through regular and standardised demersal surveys. However, these surveys, which where not primarily designed for redfish as the main target, suffer from a number of limitations. They key limitations for monitoring beaked redfish concern appropriate geographical and seasonal coverage of the stock. The northern limit of the distribution (north and east of the Svalbard archipelago) and the geographical extent of redfish migrations during summer in the open Norwegian Sea  have only been recently investigated by pelagic surveys and are poorly known. Ageing has been a problem in the past but substantial effort in recent years has led to standardised and accurate age-reading from otoliths microstructure. Because of late maturity (M50 = 11y) and current low levels of fishing mortality, the bulk of the spawning stock biomass is not varying strongly from year to year. For this reason, it is possible to provide timely advice even if recent (<= 1 year) data is not available. On the other hand recruitment can vary greatly from one year to the next and provides advance information on the expected future condition of the spawning stock biomass. Key aspects of beaked redfish stock monitoring strategy should include: 

· yearly surveys which provide appropriate indices of recruitment (this is already achieved by existing surveys in the Barents Sea and Svalbard area)

· large-scale survey effort to cover the full distribution area of redfish mature and immature population. This can be achieved by international collaboration and could possibly be carried out on a less frequent basis (e.g. every three years), without serious limitations for the advice.

In addition, a number of technical issues need to be addressed in order to provide robust quantitative estimates:

· quantification of the ratio between the abundance of redfish in the demersal and pelagic layers over the continental shelf (this is critical for e.g. the Barents Sea where the abundance is derived from demersal trawling, but a large fraction of the population – 80% - is pelagic)

· determination of the hydroacoustic target strength of redfish,

· standardisation and evaluation of hydroacoustics scrutinizing procedures

· determination of survey trawls catchability for redfish in surveys
Section 7: Please review the key uncertainties about the biology, data and management for your stock and any other issues relevant to DEEPFISHMAN

The key uncertainties for Sebastes mentella in ICES areas I and II are:

1) Biology

a. stock structure and migration

b. recruitment control (SSB-recruitment relationship, fecundity, maternal effects, larval survival)

c. natural mortality

d. possible effects of climate change (temperature, circulation, acidification)

e. trophic interactions

f. habitat requirements 
2) Data and monitoring

a. unreported mortality (unreported catches and discards)

b. lack of species differentiation in fisheries statistics (S. mentella vs S. marinus)

c. past routine surveys provided incomplete coverage of the stock geographical extent and demographic structure

d. poor knowledge of pelagic versus demersal distribution over the shelf and shelf break

e. age reading validation and international harmonisation (although this has recently greatly improved)

f. observation performance (e.g. trawl catchability, hydroacoustic target strength)
3) Assessment

a. lack of analytical assessment and associated estimates of uncertainties on stock size, structure and dynamics
4) Management

a. Lack of formalised management plan, reference points and harvest control rules

b. Complexity in the management of highly migratory and straddling stock

c. Uncertainty in the decision-making process at the international level (how are different considerations – biological, socio-economical, strategic, diplomatic - weighted in the final management decision).
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� For a definition of VMEs please see FAO TECHNICAL CONSULTATION ON INTERNATIONAL GUIDELINES FOR THE MANAGEMENT OF DEEP-SEA FISHERIES IN THE HIGH SEAS Rome, 4–8 February and 25–29 August 2008 ftp://ftp.fao.org/docrep/fao/011/i0605t/i0605t00.pdf





� The EU-REDFISH project was run from 2000 to 2004. The web page of the project, where most documents can be downloaded, can be found at: http://www.redfish.de/


� unsexed individuals and combined for mature/immature. Male/Female growth rate are different and the growth function varies between immature individuals (personal observations from IMR survey data 2004-2009)


� unsexed individuals and separated for mature/immature. Based on IMR survey data 2004-2008 processed as in � ADDIN EN.CITE <EndNote><Cite><Author>Anonymous</Author><Year>2009</Year><RecNum>3618</RecNum><record><rec-number>3618</rec-number><foreign-keys><key app="EN" db-id="zxrrss2d9fw5sxerfen5ssezzrdwwwzppddr">3618</key></foreign-keys><ref-type name="Report">27</ref-type><contributors><authors><author>Anonymous</author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Report of the NEAFC working group on collating information on the distribution of </style><style face="italic" font="default" size="100%">Sebastes mentella</style><style face="normal" font="default" size="100%"> in ICES sub-areas I and II and distribution of catches from the stock</style></title></titles><pages>42</pages><dates><year>2009</year></dates><pub-location>London</pub-location><publisher>North East Atlantic Fisheries Commission</publisher><urls></urls></record></Cite></EndNote>�Anonymous, 2009c. Report of the NEAFC working group on collating information on the distribution of Sebastes mentella in ICES sub-areas I and II and distribution of catches from the stock. North East Atlantic Fisheries Commission, London, p. 42.�


� based on Irminger Sea fecundity measurements: Jones, D.H. (1969) Some characteristics of the pelagic redfish (Sebastes mentella Travin) from weather station alfa. J. Cons. int. Explor. Mer, 32, 395-412.


� Estimations based on a Bayesian state-space assessment model for Sebastes mentella developed from: � ADDIN EN.CITE <EndNote><Cite><Author>Aanes</Author><Year>2007</Year><RecNum>3461</RecNum><record><rec-number>3461</rec-number><foreign-keys><key app="EN" db-id="zxrrss2d9fw5sxerfen5ssezzrdwwwzppddr">3461</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Aanes, S.</author><author>Engen, S.</author><author>Sæther, B.-E.</author><author>Aanes, R.</author></authors></contributors><titles><title>Estimation of the parameters of fish stock dynamics from catch-at-age data and indices of abundance: can natural and fishing mortality be separated?</title><secondary-title>Canadian Journal of Fisheries and Aquatic Sciences</secondary-title></titles><periodical><full-title>Canadian Journal of Fisheries and Aquatic Sciences</full-title><abbr-1>Can. J. Fish. Aquat. Sci.</abbr-1><abbr-2>Can J Fish Aquat Sci</abbr-2></periodical><pages>1130-1142</pages><volume>64</volume><dates><year>2007</year></dates><urls></urls><custom1>No</custom1></record></Cite></EndNote>�Aanes, S., Engen, S., Sæther, B.-E., Aanes, R., 2007. Estimation of the parameters of fish stock dynamics from catch-at-age data and indices of abundance: can natural and fishing mortality be separated? Can. J. Fish. Aquat. Sci. 64, 1130-1142.� 


� DT – demersal otter trawl; PT – pelagic otter trawl; e.g. NORDT – Norwegian demersal otter trawlers


It is likely that all pelagic trawler fleet targeting herring and/or blue whiting in the Norwegian Sea also catch S. mentella as incidental bycatch from time to time and dependent on area and depth


� Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same method and settings 


  but with the addition of data for another year).


� When fishing in the Fisheries Protection Zone at Svalbard, Russian vessels may use the same mesh size as in the Russian Economic Zone, i.e., 125 mm. For many years, when targeting S. mentella in the Svalbard zone and in a defined area within the Norwegian Economic Zone, it was allowed to use 100 mm mesh size. The sorting grid (50 mm distance between the bars) was not enforced in the demersal fisheries until 1997.


� report can be downloaded from http://www.ices.dk/reports/ACOM/2009/AFWG/AFWG09.pdf


� PET – protected, endangered or threatened species.


� Data available in Table D5a, p385 of � ADDIN EN.CITE <EndNote><Cite><Author>ICES</Author><Year>2009</Year><RecNum>3496</RecNum><record><rec-number>3496</rec-number><foreign-keys><key app="EN" db-id="zxrrss2d9fw5sxerfen5ssezzrdwwwzppddr">3496</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>ICES</author></authors></contributors><titles><title>Report of the arctic fisheries working group (AFWG)</title><secondary-title>ICES CM</secondary-title></titles><periodical><full-title>ICES CM</full-title></periodical><pages>580pp</pages><volume>2009/ACOM:01</volume><dates><year>2009</year></dates><urls></urls></record></Cite></EndNote>�ICES, 2009a. Report of the arctic fisheries working group (AFWG). ICES CM 2009/ACOM:01, 580pp.�, http://www.ices.dk/reports/ACOM/2009/AFWG/AFWG09.pdf


� Data available in Table D5b, p386 of � ADDIN EN.CITE <EndNote><Cite><Author>ICES</Author><Year>2009</Year><RecNum>3496</RecNum><record><rec-number>3496</rec-number><foreign-keys><key app="EN" db-id="zxrrss2d9fw5sxerfen5ssezzrdwwwzppddr">3496</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>ICES</author></authors></contributors><titles><title>Report of the arctic fisheries working group (AFWG)</title><secondary-title>ICES CM</secondary-title></titles><periodical><full-title>ICES CM</full-title></periodical><pages>580pp</pages><volume>2009/ACOM:01</volume><dates><year>2009</year></dates><urls></urls></record></Cite></EndNote>�Ibid.�


� Data available in Table D6, p387 of � ADDIN EN.CITE <EndNote><Cite><Author>ICES</Author><Year>2009</Year><RecNum>3496</RecNum><record><rec-number>3496</rec-number><foreign-keys><key app="EN" db-id="zxrrss2d9fw5sxerfen5ssezzrdwwwzppddr">3496</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>ICES</author></authors></contributors><titles><title>Report of the arctic fisheries working group (AFWG)</title><secondary-title>ICES CM</secondary-title></titles><periodical><full-title>ICES CM</full-title></periodical><pages>580pp</pages><volume>2009/ACOM:01</volume><dates><year>2009</year></dates><urls></urls></record></Cite></EndNote>�Ibid.�


� Russian data, not available to the project


� report can be downloaded at http://www.regjeringen.no/Upload/MD/Vedlegg/Svalbard%20og%20polaromraadene/Forvaltningsplan%20Barentshavet/PDF0080506_engelsk-TS.pdf


� report can be downloaded from http://www.regjeringen.no/pages/2243615/PDFS/STM200820090037000EN_PDFS.pdf


� The Mareano program is described at http://www.mareano.no/english/


� The EU-CoralFish project is described at http://eu-fp7-coralfish.net/


� recent updates about the ICES Data Centre can be found in http://www.ices.dk/datacentre/updates/DC_update.htm?WT.mc_id=DCeNews_Jan_2010


� research data portal at IMR can be found at: http://www.imr.no/forskning/forskningsdata/nb-no. See also http://www.imr.no/datakatalog/ and http://talos.nodc.no:8080/dokipy/index.html 


� Aspects to be reviewed for each marine strategy descriptor, may be further refined according to the outcome of on-going work from ICES/JRC task groups on these descriptors.


� This report can be downloaded from http://www.imr.no/filarkiv/2009/12/imr-pinro_2009-3_til_web.pdf/nb-no


� the Barents Sea indicator report is available (in Norwegian) from http://www.regjeringen.no/upload/kilde/md/red/2005/0064/ddd/pdfv/261154-miljokvalitetsmal_bar_19_10_05.pdf


� The Norwegian Sea indicator report is available (in Norwegian) from http://www.imr.no/filarkiv/2009/06/FH_2008_6_web.pdf/nb-no


� These reports can be downloaded from the AMAP website: http://www.amap.no/


� Results from the ALV project can be found in Journal of Marine Systems Volume 38, issues 1-2, December 2002


� webpage for the CABANERA program can be found at: http://www0.nfh.uit.no/cabanera/, and most results are published in Deep-Sea Research Part II Volume 55 issues 20-21 October 2008


� results of the symposium are published in Deep-Sea Research Part II Volume 56 issues 21-22 October 2009


� GADGET: Globally applicable Area Disaggregated General Ecosystem Toolbox.


� The full act (ref LOV-2008-06-06-37) can be accessed (in Norwegian) from http://www.lovdata.no/cgi-wift/wiftldles?doc=/usr/www/lovdata/all/nl-20080606-037.html&button=s%d8k&dep=fkd&


� http://www.nifes.no/


� These reports can be downloaded from the AMAP website: http://www.amap.no/


� The full act (ref LOV-2008-06-06-37) can be accessed (in Norwegian) from http://www.lovdata.no/cgi-wift/wiftldles?doc=/usr/www/lovdata/all/nl-20080606-037.html&button=s%d8k&dep=fkd&


� these regulations can be found (in Norwegian) at: � HYPERLINK "http://www.lovdata.no/for/sf/fi/xi-20041214-1653.html" ��http://www.lovdata.no/for/sf/fi/xi-20041214-1653.html� 


� updated information on the location and implementation of MPAs can be found (in Norwegian) at: http://www.dirnat.no/content.ap?thisId=500038997


� Statistics Norway is the Norwegian central office for statistics. Fisheries related data can be found at http://www.ssb.no/fiskeri_havbruk_en/


� EFF: Eksportutvalget for fisk is the main fishing export consortium, http://www.seafoodfromnorway.com/


� Statistics on catch (species, gear, area), fishermen, vessels and permits can be extracted from http://www.fiskeridir.no/fiskeridirektoratets-statistikkbank


� reports published for the period 1998 to 2007 are available at http://www.fiskeridir.no/statistikk/fiskeri/loennsomhetsundersoekelse-for-fiskeflaaten/loennsomhetsundersoekelse-for-fiskefartoey-publikasjoner


� Information for Norway only, excluding fleet operating in international waters. All redfish combined (Sebastes spp).


� Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.


� HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global trade and food quality.


� Only for Norway. S. mentella and S. marinus combined. Data from Norway Statistics


� reports published for the period 1999 to 2008 are available at http://www.fiskeridir.no/statistikk/fiskeri/loennsomhetsundersoekelse-for-fiskeflaaten/loennsomhetsundersoekelse-for-fiskefartoey-publikasjoner


� NAV: Arbeids- og velferdsforvaltningen (The Norwegian Labour and Welfare Administration), http://www.nav.no/


� Rights-based mechanism where right to fish is associated with a specific area where the management authority is at the local (TURF) level.


� In all demersal trawl fisheries, only licensed vessels are allowed to catch S. mentella in Sub-area I and II, and only as bycatch up to 15% (in weight of the total catch).


� Bycatch demersal/shrimp means that all demersal fisheries are regulated by only allowing 15% bycatch (in weight of the total catch) of Sebastes specimens, and that shrimp fields are closed for fishing if bycatch of Sebastes specimens exceeds 3 specimens per 10 kg shrimp .


� Spatial and temporal closures are enforced if the bycatch exceed the values given in footnote 39.


� Golden redfish, Sebastes marinus, is considered to be the only PET species (category VU on the IUCN Redlist) caught together with S. mentella. This is considered not to be a problem in the pelagic trawl fishery. In the demersal trawl fisheries this problem is regulated by only allowing a bycatch of both Sebastes species up to 15% (in weight) of the total catch.


� details of the NEAFC scheme of control and enforcement can be found at http://www.neafc.org/system/files/scheme_2009_final_15042009.pdf


� see � HYPERLINK "http://www.fiskeridir.no/english/resource-management/marine-protected-areas" ��http://www.fiskeridir.no/english/resource-management/marine-protected-areas�


� FAO website: http://www.fao.org/fishery
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How to

		How to make this figure?

		The data required are:

		The winter survey data processed with SAS-survey 5.1 and using the following setup:

		Stratasystem 96 corrected for the specific year of analysis

		gearcode<'3500'

		quality flag (kvalitet) '1' or '3'

		Station type ' ' or '3'

		sweep width: 25m (with no correction)

		output for S.mentella, by 5cm groups with numbers in millions

		The Svalbard survey data processed with SAS-survey 5.1 and using the following setup:

		Stratasystem 31 without correction for the specific year of analysis

		gearcode<'3500'

		quality flag (kvalitet) '1' or '3'

		Station type ' ' or '3'

		sweep width: 25m (with no correction)

		output for S.mentella, by 5cm groups with numbers in thousands (and don't ask me why it's not in millions)

		Only stations shallower than 500m

		From both outputs of the SAS-survey 5.1 program, extract the numbers at length/age from the tables entitled:

		Total-estimat fordelt på lengdegrupper og alder (SNABELUER) Antall i tusen  (or millions)

		Copy these tables in a new worksheet for each survey (usually titled: Svalbard_autumn_year and Barents_winter_year

		Re-allocate un-aged fish to particular ages, using the proportions in the ALK table (see worksheet Barents_winter_08 as an example)

		Fill in the F-6-6b worksheet for the new year of data (8 tables to be updated)

		Update the figures





 F-6-6b

		

				Svalbard, S.mentella																																						0.55

				Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		Total														Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Total

				1992		283000		419000		484000		131000		58000		45000		14000		8000		5000		2000		7000		2000		1000		3000		1462000														1992		634000		671000		616000		187000		72000		56000		17000		17000		23000		18000		19000		13000		3000		8000				2354000

				1993		2000		527000		117000		202000		142000		8000		23000		6000		13000		1000		7000		1000		1000		40		1050040														1993		40000		1000000		309000		444000		204000		53000		42000		28000		26000		12000		17000		5000		3000		3040				2186040

				1994		7000		280000		290000		202000		235000		42000		94000		1000		1000		3000		4000		1000		1000		40		1161040														1994		14000		365000		622000		391000		605000		270000		167000		43000		4000		33000		12000		15000		26000		7040				2574040

				1995		4000		50000		365000		237000		132000		61000		19000		17000		11000		400		1000		3000		0		0		900400														1995		312000		95000		511000		501000		496000		272000		88000		40000		18000		17400		24000		12000		11000		10000		199600		2607000

				1996		23000		47000		15000		37000		105000		144000		84000		17000		51000		32000		34000		9000		6000		2000		606000														1996		196000		166000		124000		151000		233000		266000		190000		81000		75000		51000		46000		16000		14000		6000		106500		1721500

				1997		8000		43000		6000		6000		40000		20000		30000		25000		7000		3000		1000		2000		2000		1000		194000														1997		51000		144000		25000		60000		136000		63000		74000		196000		83000		77000		40000		31000		12000		10000		72600		1074600

				1998		40		26000		28000		14000		10000		13000		69000		66000		49000		15000		1000		6000		15000		2000		314040														1998		1040		99000		77000		41000		23000		65000		176000		170000		90000		33000		8000		10000		18000		5000		50360		866400

				1999		3000		16000		114000		27000		36000		53000		117000		78000		67000		41000		45000		11000		19000		13000		640000														1999		4000		16040		146000		70000		66000		77000		147000		159000		146000		69000		47000		12000		25000		13040		43920		1041000

				2000		4080		5960		5760		14150		34590		22480		31300		53890		81200		59740		24000		24000		10000		8000		379150														2000		13080		17960		26760		31234		43937		61970		108766		126437		130761		100712		37594		33935		17078		14000		38827		803050

				2001		2180		3550		2790		520		9080		16290		22110		29880		34360		56900		56830		49800		53950		5930		344170														2001		3080		20420		10780		1900		16320		38490		61110		59880		68780		80000		81250		66390		62880		9080		51520		631880

				2002		2900		2300		3500		1500		4600		21600		33600		23300		88100		35800		61900		63700		15100		21200		379100														2002		20400		6080		15210		8890		9050		35510		82390		78440		114670		55110		95980		87450		43500		32380		50610		735670

				2003		306		3205		4238		3362		4888		4232		29198		30873		50055		59314		44919		70072		37814		22852		365327														2003		730		5543		5996		6952		11078		10102		42908		69733		73806		93174		84343		134635		84252		42668		90831		756749

				2004		980		1340		3380		3270		1150		3980		2400		8780		8910		18480		15090		17360		19360		8700		113180														2004		1424		3638		6454		3889		9764		15948		17252		28545		44424		26232		43116		19886		44234		20484		61650		346940

				2005		501		1368		2335		3292		3221		6447		8628		14650		14406		15726		13829		20973		21825		25234		152434														2005		602		5570		5362		6006		8774		12283		19474		29164		37794		29708		35317		60522		56940		74117		111172		492805

				2006		32804		1185		2608		2823		1794		8717		16929		27398		24037		35453		29175		45255		25357		33660		287195														2006		37247		1763		7346		7407		6367		16269		31461		38954		30217		50305		49753		62046		57821		69792		256007		722754

				2007		22859		45412		180		397		3383		1626		5057		4594		7708		4990		5059		8682		28734		19265		157946		132740.666535251												2007		450585		126983		12965		1629		5369		3781		10066		11644		16064		12564		25950		28939		59327		54318		259636		1079818

				2008		5591		22349		21642		11613		1404		1666		2265		4691		3502		3852		3361		4869		9595		5770		102171														2008		654006		195817		128702		22453		1454		3557		6861		11824		8502		14283		13461		32414		36548		45509		263706		1439096

				Barents Sea, S.mentella

				Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		Total										Mean weight						0.007		0.023		0.064		0.079		0.104		0.162		0.217		0.259		0.351		0.364		0.434		0.447		0.485		0.516		0.7

				1992		351		252		132		56		14		11		3		9		18		16		12		11		2		5		892										Eco-survey 06

				1993		38		473		192		242		62		45		19		22		13		11		10		4		2		3		1136														Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Total

				1994		7		85		332		189		370		228		73		42		3		30		8		14		25		7		1413										Biomass (t)				1992																		8073		6552		8246		5811		1455		4128		0		34265

				1995		308		45		146		264		364		211		69		23		7		17		23		9		11		10		1507														1993																		9126		4368		7378		2235		1455		1569		0		26131

				1996		173		119		109		114		128		122		106		64		24		19		12		7		8		4		1009														1994																		1404		12012		5208		6705		12610		3633		0		41572

				1997		43		101		19		54		96		43		44		171		76		74		39		29		10		9		808														1995																		6318		6334		10416		5364		5335		5160		139720		178647

				1998		1		73		49		27		13		52		107		104		41		18		7		4		3		3		502														1996																		26325		18564		19964		7152		6790		3096		74550		156441

				1999		1		0.04		32		43		30		24		30		81		79		28		2		1		6		0.04		357														1997																		29133		28028		17360		13857		5820		5160		50820		150178

				2000		9		12		21		17		9		39		77		73		50		41		14		10		7		6		385														1998																		31590		12012		3472		4470		8730		2580		35252		98106

				2001		1		17		8		1		7		22		39		30		34		23		24		17		9		3		236														1999																		51246		25116		20398		5364		12125		6729		30744		151722

				2002		18		4		12		7		4		14		49		55		27		19		34		24		28		11		306														2000																		45897		36659		16316		15169		8283		7224		27179		156726

				2003		0		2		2		4		6		6		14		39		24		34		39		65		46		20		301														2001																		24142		29120		35263		29676		30497		4685		36064		189447

				2004		0		2		3		1		9		12		15		20		36		8		28		3		25		12		172														2002																		40249		20060		41655		39090		21098		16708		35427		214287

				2005		0		4		3		3		6		6		11		15		23		14		21		40		35		49		229														2003																		25906		33915		36605		60182		40862		22017		63581		283068

				2006		4		1		5		5		5		8		15		12		6		15		21		17		32		36		180														2004																		15593		9549		18712		8889		21454		10570		43155		127921

				2007		428		82		13		1		2		2		5		7		8		8		21		20		31		35		662														2005																		13266		10814		15328		27053		27616		38244		77820		210141

				2008		648		173		107		11		0		2		5		7		5		10		10		28		27		40		1073														2006																		10606		18311		21593		27735		28043		36013		179205		321505

																																																2007																		5639		4573		11262		12936		28774		28028		181745		272956

				Svalbard, S.mentella																																												2008																		2984		5199		5842		14489		17726		23483		184594		254317

				Year		age 2-4		age 5-8		age 9-11		age 12-15		Total																		1000

				1992		1186		248		15		13		1462

				1993		646		375		20		9		1050

				1994		577		573		5		6		1161																																		Year		2-3		4-5		6-7		8-9		10-11		12-13		14-15		16+

				1995		419		449		28		4		900																																		1992		1305		803		128		34		41		32		11

				1996		85		370		100		51		606																																		1993		1040		753		257		70		38		22		6

				1997		57		96		35		6		194																																		1994		379		1013		875		210		37		27		33

				1998		54		106		130		24		314																																		1995		407		1012		768		128		35		36		21		200

				1999		133		233		186		88		640																																		1996		362		275		499		271		126		62		20		107

				2000		16		103		195		66		379																																		1997		195		85		199		270		160		71		22		73

				2001		9		48		121		167		344																																		1998		100		118		88		346		123		18		23		50

				2002		9		61		147		162		379																																		1999		20		216		143		306		215		59		38		44

				2003		8		42		140		176		365												1000																						2000		31		58		106		235		231		72		31		39

				2004		6		11		36		61		113																																		2001		24		13		55		121		149		148		72		52

				2005		4		22		45		82		152																																		2002		26		24		45		161		170		183		76		51

				2006		37		30		87		133		287																																		2003		6		13		21		113		167		219		127		91

				2007		68		10		17		62		158																																		2004		5		10		26		46		71		63		65		62

				2008		50		17		12		24		102																																		2005		6		11		21		49		68		96		131		111

																																																2006		39		15		23		70		81		112		128		256

				Barent Sea, S.mentella																																												2007		578		15		9		22		29		55		114		260

				Year		age 2-4		age 5-8		age 9-11		age 12-15		Total																																		2008		850		151		5		19		23		46		82		264

				1992		735		84		43		30		892

				1993		703		368		46		19		1136

				1994		424		860		75		54		1413

				1995		499		908		47		53		1507

				1996		401		470		107		31		1009

				1997		163		237		321		87		808

				1998		123		199		163		17		502

				1999		33		127		188		9		357

				2000		42		143		163		37		385

				2001		26		70		88		53		236

				2002		33		75		101		97		306

				2003		5		29		96		170		301

				2004		6		36		63		67		172

				2005		7		25		52		145		229

				2006		10		31		33		106		180

				2007		522		10		23		107		662

				2008		929		17		23		104		1073

				Combined, S.mentella

				Year		age 2-4 years		age 5-8 years		age 9-11 years		age 12-15 years				sum

				1992		1921		332		58		43				2354

				1993		1349		743		66		28				2186

				1994		1001		1433		80		60				2574

				1995		918		1357		75		57				2407

				1996		486		840		207		82				1615

				1997		220		333		356		93				1002

				1998		177		305		293		41				816

				1999		166		360		374		97				997

				2000		58		246		358		103				764

				2001		34		118		209		220				580

				2002		42		136		248		259				685

				2003		12		71		237		346				666

				2004		12		47		99		128				285

				2005		12		47		97		227				382

				2006		46		62		119		239				467

				2007		591		21		40		169				820

				2008		979		34		35		128				1175
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Figure 6.6b. Sebastes mentella. Abundance indices (on age) when combining the Norwegian bottom trawl surveys 1992-2006 at Svalbard (summer/fall) and in the Barents Sea (winter).
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Figure 6.6b. Sebastes mentella. Abundance indices (on age) when combining the Norwegian bottom trawl surveys 1992-2006 at Svalbard (summer/fall) and in the Barents Sea (winter).

Figure 6.4b. Sebastes mentella. Age disaggregated abundance indices for combined Norwegian bottom trawl surveys 1992-2008 at Svalbard (summer/fall) and in the Barents Sea (winter). Top: abolute numbers. Bottom: relative frequencies. Vertical black line indicate the start of recording for age 16+ group. Horizontal line indicates the median age in the population (50% frequency)
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		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+  Ind		.P.

		0.0-  4.9		cm

		5.0-  9.9		cm				28452		231409																														185967		445828

		10.0- 14.9		cm						30622		81334		12748																										362.9		125066.9

		15.0- 19.9		cm												1062.2		1107.3		260.01																				113.14		2542.65

		20.0- 24.9		cm												114.24		786.2		1674.3		2535.4		1038.9																316.78		6465.82

		25.0- 29.9		cm																122.79		2342.9		5957.6		3083.2		445.21												0		11951.7

		30.0- 34.9		cm																						5228.8		7068.7		20716		20087		30337		14972		19509		996.31		118914.81

		35.0- 39.9		cm																																18190		99624		1818.4		119632.4

		40.0- 44.9		cm																																1045.6		4165.1		2180.5		7391.2

		45.0- 49.9		cm																																				139.93		139.93

		50.0- 54.9		cm																																				11.5		11.5

		55.0- 59.9		cm																																				0		0

		60.0- 64.9		cm																																				0		0

		65.0- 69.9		cm																																				0		0

		70.0- 74.9		cm																																				0		0

		75.0- 79.9		cm																																				0		0

		80.0- 84.9		cm																																				0		0

		85.0- 89.9		cm																																				0		0

		90.0- 94.9		cm																																				0		0

		95.0- 99.9		cm																																				0		0

		100.0-104.9		cm																																				0		0

		105.0-109.9		cm																																				0		0

		110.0-114.9		cm																																				0		0

		115.0-119.9		cm																																				0		0

		120.0 og ov		er																																				0		0

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0		28452		262031		81334		12748		1176.5		1893.5		2057.1		4878.4		6996.5		8312		7513.9		20716		20087		30337		34208		123298		191906

		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+  Ind		.P.

		0.0-  4.9		cm																																						0

		5.0-  9.9		cm				48813		397015																														185967

		10.0- 14.9		cm						30711		81571		12785																										363

		15.0- 19.9		cm												1112		1159		272																				113

		20.0- 24.9		cm												120		827		1761		2666		1092																317

		25.0- 29.9		cm																123		2343		5958		3083		445												0

		30.0- 34.9		cm																						5273		7128		20891		20257		30593		15099		19674		996

		35.0- 39.9		cm																																18471		101162		1818

		40.0- 44.9		cm																																1483		5908		2181

		45.0- 49.9		cm																																		140		140

		50.0- 54.9		cm																																		12		12

		55.0- 59.9		cm																																				0

		60.0- 64.9		cm																																				0

		65.0- 69.9		cm																																				0

		70.0- 74.9		cm																																				0

		75.0- 79.9		cm																																				0

		80.0- 84.9		cm																																				0

		85.0- 89.9		cm																																				0

		90.0- 94.9		cm																																				0

		95.0- 99.9		cm																																				0

		100.0-104.9		cm																																				0

		105.0-109.9		cm																																				0

		110.0-114.9		cm																																				0

		115.0-119.9		cm																																				0

		120.0 og ov		er																																				0

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0		48813		427726		81571		12785		1232		1986		2155		5009		7050		8356		7574		20891		20257		30593		35052		126895		837945
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		Lengdegruppe		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm																																				19594		19594

		5.0-  9.9 cm				97917																																		97917

		10.0- 14.9 cm						22859		45387																														68246

		15.0- 19.9 cm								25.2		179.9		299.61		395.36																								900.07

		20.0- 24.9 cm												97.45		2145.6		1626		963.58		29.03																		4861.66

		25.0- 29.9 cm														842.51				4093.5		4402.7		920.52		122.26										383.87				10765.36

		30.0- 34.9 cm																				155.58		6527.6		4681.3		4865		7732.3		27634		745.16		38564		3618.8		94523.74

		35.0- 39.9 cm																												616.03				17449		86346		4362.2		108773.23

		40.0- 44.9 cm																																240.4		1745.6		595.9		2581.9

		45.0- 49.9 cm																																				24.39		24.39

		50.0- 54.9 cm																																				0		0

		55.0- 59.9 cm																																				10.4		10.4

		60.0- 64.9 cm																																				0		0

		65.0- 69.9 cm																																				0		0

		70.0- 74.9 cm																																				0		0

		75.0- 79.9 cm																																				0		0

		80.0- 84.9 cm																																				0		0

		85.0- 89.9 cm																																				0		0

		90.0- 94.9 cm																																				0		0

		95.0- 99.9 cm																																				0		0

		100.0-104.9 cm																																				0		0

		105.0-109.9 cm																																				0		0

		110.0-114.9 cm																																				0		0

		115.0-119.9 cm																																				0		0

		120.0 og over																																				0		0

				======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======		0

				0		97917		22859		45412		179.9		397.07		3383.5		1626		5057.1		4587.3		7448.1		4803.5		4865		8348.3		27634		18434		127040		28205		408196.77

		Lengdegruppe		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm		19594																																		19594		0

		5.0-  9.9 cm				97917																																		0

		10.0- 14.9 cm						22859		45387																														0

		15.0- 19.9 cm								25		180		300		395																								0

		20.0- 24.9 cm												97		2146		1626		964		29																		0

		25.0- 29.9 cm														843				4094		4403		921		122										384				0

		30.0- 34.9 cm																				162		6787		4868		5059		8040		28734		775		40099		3618.8		0

		35.0- 39.9 cm																												642				18178		89953		4362.2		0

		40.0- 44.9 cm																																313		2269		595.9		0

		45.0- 49.9 cm																																		24		24.39		0

		50.0- 54.9 cm																																				0		0

		55.0- 59.9 cm																																		10.4		10.4		0

		60.0- 64.9 cm																																				0		0

		65.0- 69.9 cm																																				0		0

		70.0- 74.9 cm																																				0		0

		75.0- 79.9 cm																																				0		0

		80.0- 84.9 cm																																				0		0

		85.0- 89.9 cm																																				0		0

		90.0- 94.9 cm																																				0		0

		95.0- 99.9 cm																																				0		0

		100.0-104.9 cm																																				0		0

		105.0-109.9 cm																																				0		0

		110.0-114.9 cm																																				0		0

		115.0-119.9 cm																																				0		0

		120.0 og over																																				0		0

				======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======		0

				19594		97917		22859		45412		180		397		3383		1626		5057		4594		7708		4990		5059		8682		28734		19265		132741		28206		1
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		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm

		5.0-  9.9 cm						263.09		500.45		15.58																												66.92

		10.0- 14.9 cm								104.98		156.55		83.43		8.61

		15.0- 19.9 cm												23.48		2.23		0.05		0.29				0.15																0.00

		20.0- 24.9 cm																		1.54		2.93		0.57																0.20

		25.0- 29.9 cm												0.15								1.55		4.78		4.59		0.67				0.15								0.00

		30.0- 34.9 cm																						1.61		0.41		9.52		10.10		20.19		23.66		17.52		30.99		0.00

		35.0- 39.9 cm																										0.24				7.20		3.29		22.14		146.96		0.12

		40.0- 44.9 cm																																		0.06		4.51		0.35

		45.0- 49.9 cm																																				0.14		0.00

		50.0- 54.9 cm																																						0.00

		55.0- 59.9 cm																																						0.00

		60.0- 64.9 cm																																						0.00

		65.0- 69.9 cm																																						0.00

		70.0- 74.9 cm																																						0.00

		75.0- 79.9 cm																																						0.00

		80.0- 84.9 cm																																						0.00

		85.0- 89.9 cm																																						0.00

		90.0- 94.9 cm																																						0.00

		95.0- 99.9 cm																																						0.00

		100.0-104.9 cm																																						0.00

		105.0-109.9 cm																																						0.00

		110.0-114.9 cm																																						0.00

		115.0-119.9 cm																																						0.00

		120.0 og over																																						0.00

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0.00		263.09		605.43		172.14		107.06		10.83		0.05		1.83		4.48		7.10		4.99		10.43		10.10		27.54		26.95		39.72		182.59		67.60		1541.93

		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm

		5.0-  9.9 cm						285.69		543.43		16.92		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		10.0- 14.9 cm						0.00		104.98		156.55		83.43		8.61		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		15.0- 19.9 cm						0.00		0.00		0.00		23.48		2.23		0.05		0.29		0.00		0.15		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		20.0- 24.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		1.60		3.05		0.59		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		25.0- 29.9 cm						0.00		0.00		0.00		0.15		0.00		0.00		0.00		1.55		4.78		4.59		0.67		0.00		0.15		0.00		0.00		0.00

		30.0- 34.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		1.61		0.41		9.52		10.10		20.19		23.66		17.52		30.99

		35.0- 39.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.24		0.00		7.20		3.29		22.15		147.06

		40.0- 44.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.06		4.86

		45.0- 49.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.14

		50.0- 54.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		55.0- 59.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		60.0- 64.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		65.0- 69.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		70.0- 74.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		75.0- 79.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		80.0- 84.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		85.0- 89.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		90.0- 94.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		95.0- 99.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		100.0-104.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		105.0-109.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		110.0-114.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		115.0-119.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		120.0 og over						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0.00		285.69		648.41		173.47		107.06		10.84		0.05		1.89		4.60		7.13		5.00		10.43		10.10		27.54		26.95		39.74		183.04				1541.95





		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36+		Ind.P.

		0.0-  4.9		cm

		5.0-  9.9		cm				119469

		10.0- 14.9		cm				1168.6		5591.1		21553		12699		3253.9																1168.6

		15.0- 19.9		cm								795.87		8943		8359.3		1403.7		935.8

		20.0- 24.9		cm																729.93		1480		533.27						99.12

		25.0- 29.9		cm																		785.02		3864.6		2915.2		583.04		119.96				291.52

		30.0- 34.9		cm																				293.48		586.96		3269.3		3142.1		3700.3		4494.6		2941.5		1709		558.23		563.79		806.98		558.23		558.23						558.23		558.23																		293.48

		35.0- 39.9		cm																														4809.3		2828.1		12724		14436		11877		10602				5951.5		5656.3		664.1		4809.3		2699.9				423.48		846.95										295.26

		40.0- 44.9		cm																																				335.59		309.96		99.3		236.29		303.93		397.2				297.9				105.33		198.6		105.33		116.39				204.63				136.99		105.33		242.33		155.71		161.74

		45.0- 49.9		cm																																																																												0

		50.0- 54.9		cm																																																																												0

		55.0- 59.9		cm																																																																												0

		60.0- 64.9		cm																																																																												0

		65.0- 69.9		cm																																																																												0

		70.0- 74.9		cm																																																																												0

		75.0- 79.9		cm																																																																												0

		80.0- 84.9		cm																																																																												0

		85.0- 89.9		cm																																																																												0

		90.0- 94.9		cm																																																																												0

		95.0- 99.9		cm																																																																												0

		100.0-104.9		cm																																																																												0

		105.0-109.9		cm																																																																												0

		110.0-114.9		cm																																																																												0

		115.0-119.9		cm																																																																												0

		120.0 og ov		er																																																																												0

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=

						0		120638		5591.1		22349		21642		11613		1403.7		1665.7		2265.1		4691.4		3502.2		3852.3		3361.2		4869		9595.4		5769.6		14433		15330		12751		11508		794.52		6813.7		6053.5		664.1		5665.4		3258.1		105.33		622.08		952.29		116.39		0		204.63		0		432.26		398.81		242.33		155.71		161.74		303471.59

		Lengdegruppe				0.00		1.00		2.00		3.00		4.00		5.00		6.00		7.00		8.00		9.00		10.00		11.00		12.00		13.00		14.00		15.00		16.00		17.00		18.00		19.00		20.00		21.00		22.00		23.00		24.00		25.00		26.00		27.00		28.00		29.00		30.00		31.00		32.00		33.00		34.00		35.00		36+		Ind.P.

		0.0-  4.9		cm

		5.0-  9.9		cm				119469.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		10.0- 14.9		cm				1168.60		5591.10		21553.00		12699.00		3253.90		0.00		0.00		0.00		0.00		0.00		0.00		0.00		1168.60		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		15.0- 19.9		cm				0.00		0.00		795.87		8943.00		8359.30		1403.70		935.80		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		20.0- 24.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		729.93		1480.00		533.27		0.00		0.00		99.12		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		25.0- 29.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		785.02		3864.60		2915.20		583.04		119.96		0.00		291.52		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		30.0- 34.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		293.48		586.96		3269.30		3142.10		3700.30		4494.60		2941.50		1709.00		558.23		563.79		806.98		558.23		558.23		0.00		0.00		558.23		558.23		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		293.48		0.00		0.00

		35.0- 39.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		4809.30		2828.10		12724.00		14436.00		11877.00		10602.00		0.00		5951.50		5656.30		664.10		4809.30		2699.90		0.00		423.48		846.95		0.00		0.00		0.00		0.00		295.26		0.00		0.00		0.00

		40.0- 44.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		351.79		324.92		104.09		247.70		318.60		416.37		0.00		312.28		0.00		110.41		208.19		110.41		122.01		0.00		214.51		0.00		143.60		110.41		254.03		163.23

		45.0- 49.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		50.0- 54.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		55.0- 59.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		60.0- 64.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		65.0- 69.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		70.0- 74.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		75.0- 79.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		80.0- 84.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		85.0- 89.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		90.0- 94.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		95.0- 99.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		100.0-104.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		105.0-109.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		110.0-114.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		115.0-119.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		120.0 og ov		er				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======

						0.00		120637.60		5591.10		22348.87		21642.00		11613.20		1403.70		1665.73		2265.02		4691.35		3502.16		3852.34		3361.18		4868.90		9595.42		5769.60		14433.00		15346.02		12765.71		11513.07		805.93		6828.33		6072.67		664.10		5679.81		3258.13		110.41		631.67		957.36		122.01		0.00		214.51		0.00		438.86		403.89		254.03		163.23				303470.91
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How to

		How to make this figure?

		The data required are:

		The winter survey data processed with SAS-survey 5.1 and using the following setup:

		Stratasystem 96 corrected for the specific year of analysis

		gearcode<'3500'

		quality flag (kvalitet) '1' or '3'

		Station type ' ' or '3'

		sweep width: 25m (with no correction)

		output for S.mentella, by 5cm groups with numbers in millions

		The Svalbard survey data processed with SAS-survey 5.1 and using the following setup:

		Stratasystem 31 without correction for the specific year of analysis

		gearcode<'3500'

		quality flag (kvalitet) '1' or '3'

		Station type ' ' or '3'

		sweep width: 25m (with no correction)

		output for S.mentella, by 5cm groups with numbers in thousands (and don't ask me why it's not in millions)

		Only stations shallower than 500m

		From both outputs of the SAS-survey 5.1 program, extract the numbers at length/age from the tables entitled:

		Total-estimat fordelt på lengdegrupper og alder (SNABELUER) Antall i tusen  (or millions)

		Copy these tables in a new worksheet for each survey (usually titled: Svalbard_autumn_year and Barents_winter_year

		Re-allocate un-aged fish to particular ages, using the proportions in the ALK table (see worksheet Barents_winter_08 as an example)

		Fill in the F-6-6b worksheet for the new year of data (8 tables to be updated)

		Update the figures





 F-6-6b

		

				Svalbard, S.mentella																																						0.55

				Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		Total														Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Total

				1992		283000		419000		484000		131000		58000		45000		14000		8000		5000		2000		7000		2000		1000		3000		1462000														1992		634000		671000		616000		187000		72000		56000		17000		17000		23000		18000		19000		13000		3000		8000				2354000

				1993		2000		527000		117000		202000		142000		8000		23000		6000		13000		1000		7000		1000		1000		40		1050040														1993		40000		1000000		309000		444000		204000		53000		42000		28000		26000		12000		17000		5000		3000		3040				2186040

				1994		7000		280000		290000		202000		235000		42000		94000		1000		1000		3000		4000		1000		1000		40		1161040														1994		14000		365000		622000		391000		605000		270000		167000		43000		4000		33000		12000		15000		26000		7040				2574040

				1995		4000		50000		365000		237000		132000		61000		19000		17000		11000		400		1000		3000		0		0		900400														1995		312000		95000		511000		501000		496000		272000		88000		40000		18000		17400		24000		12000		11000		10000		199600		2607000

				1996		23000		47000		15000		37000		105000		144000		84000		17000		51000		32000		34000		9000		6000		2000		606000														1996		196000		166000		124000		151000		233000		266000		190000		81000		75000		51000		46000		16000		14000		6000		106500		1721500

				1997		8000		43000		6000		6000		40000		20000		30000		25000		7000		3000		1000		2000		2000		1000		194000														1997		51000		144000		25000		60000		136000		63000		74000		196000		83000		77000		40000		31000		12000		10000		72600		1074600

				1998		40		26000		28000		14000		10000		13000		69000		66000		49000		15000		1000		6000		15000		2000		314040														1998		1040		99000		77000		41000		23000		65000		176000		170000		90000		33000		8000		10000		18000		5000		50360		866400

				1999		3000		16000		114000		27000		36000		53000		117000		78000		67000		41000		45000		11000		19000		13000		640000														1999		4000		16040		146000		70000		66000		77000		147000		159000		146000		69000		47000		12000		25000		13040		43920		1041000

				2000		4080		5960		5760		14150		34590		22480		31300		53890		81200		59740		24000		24000		10000		8000		379150														2000		13080		17960		26760		31234		43937		61970		108766		126437		130761		100712		37594		33935		17078		14000		38827		803050

				2001		2180		3550		2790		520		9080		16290		22110		29880		34360		56900		56830		49800		53950		5930		344170														2001		3080		20420		10780		1900		16320		38490		61110		59880		68780		80000		81250		66390		62880		9080		51520		631880

				2002		2900		2300		3500		1500		4600		21600		33600		23300		88100		35800		61900		63700		15100		21200		379100														2002		20400		6080		15210		8890		9050		35510		82390		78440		114670		55110		95980		87450		43500		32380		50610		735670

				2003		306		3205		4238		3362		4888		4232		29198		30873		50055		59314		44919		70072		37814		22852		365327														2003		730		5543		5996		6952		11078		10102		42908		69733		73806		93174		84343		134635		84252		42668		90831		756749

				2004		980		1340		3380		3270		1150		3980		2400		8780		8910		18480		15090		17360		19360		8700		113180														2004		1424		3638		6454		3889		9764		15948		17252		28545		44424		26232		43116		19886		44234		20484		61650		346940

				2005		501		1368		2335		3292		3221		6447		8628		14650		14406		15726		13829		20973		21825		25234		152434														2005		602		5570		5362		6006		8774		12283		19474		29164		37794		29708		35317		60522		56940		74117		111172		492805

				2006		32804		1185		2608		2823		1794		8717		16929		27398		24037		35453		29175		45255		25357		33660		287195														2006		37247		1763		7346		7407		6367		16269		31461		38954		30217		50305		49753		62046		57821		69792		256007		722754

				2007		22859		45412		180		397		3383		1626		5057		4594		7708		4990		5059		8682		28734		19265		157946		132740.666535251												2007		450585		126983		12965		1629		5369		3781		10066		11644		16064		12564		25950		28939		59327		54318		259636		1079818

				2008		5591		22349		21642		11613		1404		1666		2265		4691		3502		3852		3361		4869		9595		5770		102171														2008		654006		195817		128702		22453		1454		3557		6861		11824		8502		14283		13461		32414		36548		45509		263706		1439096

				Barents Sea, S.mentella

				Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		Total										Mean weight						0.007		0.023		0.064		0.079		0.104		0.162		0.217		0.259		0.351		0.364		0.434		0.447		0.485		0.516		0.7

				1992		351		252		132		56		14		11		3		9		18		16		12		11		2		5		892										Eco-survey 06

				1993		38		473		192		242		62		45		19		22		13		11		10		4		2		3		1136														Year		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Total

				1994		7		85		332		189		370		228		73		42		3		30		8		14		25		7		1413										Biomass (t)				1992																		8073		6552		8246		5811		1455		4128		0		34265

				1995		308		45		146		264		364		211		69		23		7		17		23		9		11		10		1507														1993																		9126		4368		7378		2235		1455		1569		0		26131

				1996		173		119		109		114		128		122		106		64		24		19		12		7		8		4		1009														1994																		1404		12012		5208		6705		12610		3633		0		41572

				1997		43		101		19		54		96		43		44		171		76		74		39		29		10		9		808														1995																		6318		6334		10416		5364		5335		5160		139720		178647

				1998		1		73		49		27		13		52		107		104		41		18		7		4		3		3		502														1996																		26325		18564		19964		7152		6790		3096		74550		156441

				1999		1		0.04		32		43		30		24		30		81		79		28		2		1		6		0.04		357														1997																		29133		28028		17360		13857		5820		5160		50820		150178

				2000		9		12		21		17		9		39		77		73		50		41		14		10		7		6		385														1998																		31590		12012		3472		4470		8730		2580		35252		98106

				2001		1		17		8		1		7		22		39		30		34		23		24		17		9		3		236														1999																		51246		25116		20398		5364		12125		6729		30744		151722

				2002		18		4		12		7		4		14		49		55		27		19		34		24		28		11		306														2000																		45897		36659		16316		15169		8283		7224		27179		156726

				2003		0		2		2		4		6		6		14		39		24		34		39		65		46		20		301														2001																		24142		29120		35263		29676		30497		4685		36064		189447

				2004		0		2		3		1		9		12		15		20		36		8		28		3		25		12		172														2002																		40249		20060		41655		39090		21098		16708		35427		214287

				2005		0		4		3		3		6		6		11		15		23		14		21		40		35		49		229														2003																		25906		33915		36605		60182		40862		22017		63581		283068

				2006		4		1		5		5		5		8		15		12		6		15		21		17		32		36		180														2004																		15593		9549		18712		8889		21454		10570		43155		127921

				2007		428		82		13		1		2		2		5		7		8		8		21		20		31		35		662														2005																		13266		10814		15328		27053		27616		38244		77820		210141

				2008		648		173		107		11		0		2		5		7		5		10		10		28		27		40		1073														2006																		10606		18311		21593		27735		28043		36013		179205		321505

																																																2007																		5639		4573		11262		12936		28774		28028		181745		272956

				Svalbard, S.mentella																																												2008																		2984		5199		5842		14489		17726		23483		184594		254317

				Year		age 2-4		age 5-8		age 9-11		age 12-15		Total																		1000

				1992		1186		248		15		13		1462

				1993		646		375		20		9		1050

				1994		577		573		5		6		1161																																		Year		2-3		4-5		6-7		8-9		10-11		12-13		14-15		16+

				1995		419		449		28		4		900																																		1992		1305		803		128		34		41		32		11

				1996		85		370		100		51		606																																		1993		1040		753		257		70		38		22		6

				1997		57		96		35		6		194																																		1994		379		1013		875		210		37		27		33

				1998		54		106		130		24		314																																		1995		407		1012		768		128		35		36		21		200

				1999		133		233		186		88		640																																		1996		362		275		499		271		126		62		20		107

				2000		16		103		195		66		379																																		1997		195		85		199		270		160		71		22		73

				2001		9		48		121		167		344																																		1998		100		118		88		346		123		18		23		50

				2002		9		61		147		162		379																																		1999		20		216		143		306		215		59		38		44

				2003		8		42		140		176		365												1000																						2000		31		58		106		235		231		72		31		39

				2004		6		11		36		61		113																																		2001		24		13		55		121		149		148		72		52

				2005		4		22		45		82		152																																		2002		26		24		45		161		170		183		76		51

				2006		37		30		87		133		287																																		2003		6		13		21		113		167		219		127		91

				2007		68		10		17		62		158																																		2004		5		10		26		46		71		63		65		62

				2008		50		17		12		24		102																																		2005		6		11		21		49		68		96		131		111

																																																2006		39		15		23		70		81		112		128		256

				Barent Sea, S.mentella																																												2007		578		15		9		22		29		55		114		260

				Year		age 2-4		age 5-8		age 9-11		age 12-15		Total																																		2008		850		151		5		19		23		46		82		264

				1992		735		84		43		30		892

				1993		703		368		46		19		1136

				1994		424		860		75		54		1413

				1995		499		908		47		53		1507

				1996		401		470		107		31		1009

				1997		163		237		321		87		808

				1998		123		199		163		17		502

				1999		33		127		188		9		357

				2000		42		143		163		37		385

				2001		26		70		88		53		236

				2002		33		75		101		97		306

				2003		5		29		96		170		301

				2004		6		36		63		67		172

				2005		7		25		52		145		229

				2006		10		31		33		106		180

				2007		522		10		23		107		662

				2008		929		17		23		104		1073

				Combined, S.mentella

				Year		age 2-4 years		age 5-8 years		age 9-11 years		age 12-15 years				sum

				1992		1921		332		58		43				2354

				1993		1349		743		66		28				2186

				1994		1001		1433		80		60				2574

				1995		918		1357		75		57				2407

				1996		486		840		207		82				1615

				1997		220		333		356		93				1002

				1998		177		305		293		41				816

				1999		166		360		374		97				997

				2000		58		246		358		103				764

				2001		34		118		209		220				580

				2002		42		136		248		259				685

				2003		12		71		237		346				666

				2004		12		47		99		128				285

				2005		12		47		97		227				382

				2006		46		62		119		239				467

				2007		591		21		40		169				820

				2008		979		34		35		128				1175
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Figure 6.6b. Sebastes mentella. Abundance indices (on age) when combining the Norwegian bottom trawl surveys 1992-2006 at Svalbard (summer/fall) and in the Barents Sea (winter).
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Figure 6.6b. Sebastes mentella. Abundance indices (on age) when combining the Norwegian bottom trawl surveys 1992-2006 at Svalbard (summer/fall) and in the Barents Sea (winter).

Figure 6.4b. Sebastes mentella. Age disaggregated abundance indices for combined Norwegian bottom trawl surveys 1992-2008 at Svalbard (summer/fall) and in the Barents Sea (winter). Top: abolute numbers. Bottom: relative frequencies. Vertical black line indicate the start of recording for age 16+ group. Horizontal line indicates the median age in the population (50% frequency)
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		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+  Ind		.P.

		0.0-  4.9		cm

		5.0-  9.9		cm				28452		231409																														185967		445828

		10.0- 14.9		cm						30622		81334		12748																										362.9		125066.9

		15.0- 19.9		cm												1062.2		1107.3		260.01																				113.14		2542.65

		20.0- 24.9		cm												114.24		786.2		1674.3		2535.4		1038.9																316.78		6465.82

		25.0- 29.9		cm																122.79		2342.9		5957.6		3083.2		445.21												0		11951.7

		30.0- 34.9		cm																						5228.8		7068.7		20716		20087		30337		14972		19509		996.31		118914.81

		35.0- 39.9		cm																																18190		99624		1818.4		119632.4

		40.0- 44.9		cm																																1045.6		4165.1		2180.5		7391.2

		45.0- 49.9		cm																																				139.93		139.93

		50.0- 54.9		cm																																				11.5		11.5

		55.0- 59.9		cm																																				0		0

		60.0- 64.9		cm																																				0		0

		65.0- 69.9		cm																																				0		0

		70.0- 74.9		cm																																				0		0

		75.0- 79.9		cm																																				0		0

		80.0- 84.9		cm																																				0		0

		85.0- 89.9		cm																																				0		0

		90.0- 94.9		cm																																				0		0

		95.0- 99.9		cm																																				0		0

		100.0-104.9		cm																																				0		0

		105.0-109.9		cm																																				0		0

		110.0-114.9		cm																																				0		0

		115.0-119.9		cm																																				0		0

		120.0 og ov		er																																				0		0

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0		28452		262031		81334		12748		1176.5		1893.5		2057.1		4878.4		6996.5		8312		7513.9		20716		20087		30337		34208		123298		191906

		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+  Ind		.P.

		0.0-  4.9		cm																																						0

		5.0-  9.9		cm				48813		397015																														185967

		10.0- 14.9		cm						30711		81571		12785																										363

		15.0- 19.9		cm												1112		1159		272																				113

		20.0- 24.9		cm												120		827		1761		2666		1092																317

		25.0- 29.9		cm																123		2343		5958		3083		445												0

		30.0- 34.9		cm																						5273		7128		20891		20257		30593		15099		19674		996

		35.0- 39.9		cm																																18471		101162		1818

		40.0- 44.9		cm																																1483		5908		2181

		45.0- 49.9		cm																																		140		140

		50.0- 54.9		cm																																		12		12

		55.0- 59.9		cm																																				0

		60.0- 64.9		cm																																				0

		65.0- 69.9		cm																																				0

		70.0- 74.9		cm																																				0

		75.0- 79.9		cm																																				0

		80.0- 84.9		cm																																				0

		85.0- 89.9		cm																																				0

		90.0- 94.9		cm																																				0

		95.0- 99.9		cm																																				0

		100.0-104.9		cm																																				0

		105.0-109.9		cm																																				0

		110.0-114.9		cm																																				0

		115.0-119.9		cm																																				0

		120.0 og ov		er																																				0

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0		48813		427726		81571		12785		1232		1986		2155		5009		7050		8356		7574		20891		20257		30593		35052		126895		837945
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		Lengdegruppe		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm																																				19594		19594

		5.0-  9.9 cm				97917																																		97917

		10.0- 14.9 cm						22859		45387																														68246

		15.0- 19.9 cm								25.2		179.9		299.61		395.36																								900.07

		20.0- 24.9 cm												97.45		2145.6		1626		963.58		29.03																		4861.66

		25.0- 29.9 cm														842.51				4093.5		4402.7		920.52		122.26										383.87				10765.36

		30.0- 34.9 cm																				155.58		6527.6		4681.3		4865		7732.3		27634		745.16		38564		3618.8		94523.74

		35.0- 39.9 cm																												616.03				17449		86346		4362.2		108773.23

		40.0- 44.9 cm																																240.4		1745.6		595.9		2581.9

		45.0- 49.9 cm																																				24.39		24.39

		50.0- 54.9 cm																																				0		0

		55.0- 59.9 cm																																				10.4		10.4

		60.0- 64.9 cm																																				0		0

		65.0- 69.9 cm																																				0		0

		70.0- 74.9 cm																																				0		0

		75.0- 79.9 cm																																				0		0

		80.0- 84.9 cm																																				0		0

		85.0- 89.9 cm																																				0		0

		90.0- 94.9 cm																																				0		0

		95.0- 99.9 cm																																				0		0

		100.0-104.9 cm																																				0		0

		105.0-109.9 cm																																				0		0

		110.0-114.9 cm																																				0		0

		115.0-119.9 cm																																				0		0

		120.0 og over																																				0		0

				======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======		0

				0		97917		22859		45412		179.9		397.07		3383.5		1626		5057.1		4587.3		7448.1		4803.5		4865		8348.3		27634		18434		127040		28205		408196.77

		Lengdegruppe		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm		19594																																		19594		0

		5.0-  9.9 cm				97917																																		0

		10.0- 14.9 cm						22859		45387																														0

		15.0- 19.9 cm								25		180		300		395																								0

		20.0- 24.9 cm												97		2146		1626		964		29																		0

		25.0- 29.9 cm														843				4094		4403		921		122										384				0

		30.0- 34.9 cm																				162		6787		4868		5059		8040		28734		775		40099		3618.8		0

		35.0- 39.9 cm																												642				18178		89953		4362.2		0

		40.0- 44.9 cm																																313		2269		595.9		0

		45.0- 49.9 cm																																		24		24.39		0

		50.0- 54.9 cm																																				0		0

		55.0- 59.9 cm																																		10.4		10.4		0

		60.0- 64.9 cm																																				0		0

		65.0- 69.9 cm																																				0		0

		70.0- 74.9 cm																																				0		0

		75.0- 79.9 cm																																				0		0

		80.0- 84.9 cm																																				0		0

		85.0- 89.9 cm																																				0		0

		90.0- 94.9 cm																																				0		0

		95.0- 99.9 cm																																				0		0

		100.0-104.9 cm																																				0		0

		105.0-109.9 cm																																				0		0

		110.0-114.9 cm																																				0		0

		115.0-119.9 cm																																				0		0

		120.0 og over																																				0		0

				======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======		0

				19594		97917		22859		45412		180		397		3383		1626		5057		4594		7708		4990		5059		8682		28734		19265		132741		28206		1
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		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm

		5.0-  9.9 cm						263.09		500.45		15.58																												66.92

		10.0- 14.9 cm								104.98		156.55		83.43		8.61

		15.0- 19.9 cm												23.48		2.23		0.05		0.29				0.15																0.00

		20.0- 24.9 cm																		1.54		2.93		0.57																0.20

		25.0- 29.9 cm												0.15								1.55		4.78		4.59		0.67				0.15								0.00

		30.0- 34.9 cm																						1.61		0.41		9.52		10.10		20.19		23.66		17.52		30.99		0.00

		35.0- 39.9 cm																										0.24				7.20		3.29		22.14		146.96		0.12

		40.0- 44.9 cm																																		0.06		4.51		0.35

		45.0- 49.9 cm																																				0.14		0.00

		50.0- 54.9 cm																																						0.00

		55.0- 59.9 cm																																						0.00

		60.0- 64.9 cm																																						0.00

		65.0- 69.9 cm																																						0.00

		70.0- 74.9 cm																																						0.00

		75.0- 79.9 cm																																						0.00

		80.0- 84.9 cm																																						0.00

		85.0- 89.9 cm																																						0.00

		90.0- 94.9 cm																																						0.00

		95.0- 99.9 cm																																						0.00

		100.0-104.9 cm																																						0.00

		105.0-109.9 cm																																						0.00

		110.0-114.9 cm																																						0.00

		115.0-119.9 cm																																						0.00

		120.0 og over																																						0.00

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0.00		263.09		605.43		172.14		107.06		10.83		0.05		1.83		4.48		7.10		4.99		10.43		10.10		27.54		26.95		39.72		182.59		67.60		1541.93

		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16+		Ind.P.

		0.0-  4.9 cm

		5.0-  9.9 cm						285.69		543.43		16.92		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		10.0- 14.9 cm						0.00		104.98		156.55		83.43		8.61		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		15.0- 19.9 cm						0.00		0.00		0.00		23.48		2.23		0.05		0.29		0.00		0.15		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		20.0- 24.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		1.60		3.05		0.59		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		25.0- 29.9 cm						0.00		0.00		0.00		0.15		0.00		0.00		0.00		1.55		4.78		4.59		0.67		0.00		0.15		0.00		0.00		0.00

		30.0- 34.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		1.61		0.41		9.52		10.10		20.19		23.66		17.52		30.99

		35.0- 39.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.24		0.00		7.20		3.29		22.15		147.06

		40.0- 44.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.06		4.86

		45.0- 49.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.14

		50.0- 54.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		55.0- 59.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		60.0- 64.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		65.0- 69.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		70.0- 74.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		75.0- 79.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		80.0- 84.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		85.0- 89.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		90.0- 94.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		95.0- 99.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		100.0-104.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		105.0-109.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		110.0-114.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		115.0-119.9 cm						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		120.0 og over						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=======

						0.00		285.69		648.41		173.47		107.06		10.84		0.05		1.89		4.60		7.13		5.00		10.43		10.10		27.54		26.95		39.74		183.04				1541.95





		Lengdegruppe				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36+		Ind.P.

		0.0-  4.9		cm

		5.0-  9.9		cm				119469

		10.0- 14.9		cm				1168.6		5591.1		21553		12699		3253.9																1168.6

		15.0- 19.9		cm								795.87		8943		8359.3		1403.7		935.8

		20.0- 24.9		cm																729.93		1480		533.27						99.12

		25.0- 29.9		cm																		785.02		3864.6		2915.2		583.04		119.96				291.52

		30.0- 34.9		cm																				293.48		586.96		3269.3		3142.1		3700.3		4494.6		2941.5		1709		558.23		563.79		806.98		558.23		558.23						558.23		558.23																		293.48

		35.0- 39.9		cm																														4809.3		2828.1		12724		14436		11877		10602				5951.5		5656.3		664.1		4809.3		2699.9				423.48		846.95										295.26

		40.0- 44.9		cm																																				335.59		309.96		99.3		236.29		303.93		397.2				297.9				105.33		198.6		105.33		116.39				204.63				136.99		105.33		242.33		155.71		161.74

		45.0- 49.9		cm																																																																												0

		50.0- 54.9		cm																																																																												0

		55.0- 59.9		cm																																																																												0

		60.0- 64.9		cm																																																																												0

		65.0- 69.9		cm																																																																												0

		70.0- 74.9		cm																																																																												0

		75.0- 79.9		cm																																																																												0

		80.0- 84.9		cm																																																																												0

		85.0- 89.9		cm																																																																												0

		90.0- 94.9		cm																																																																												0

		95.0- 99.9		cm																																																																												0

		100.0-104.9		cm																																																																												0

		105.0-109.9		cm																																																																												0

		110.0-114.9		cm																																																																												0

		115.0-119.9		cm																																																																												0

		120.0 og ov		er																																																																												0

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		=

						0		120638		5591.1		22349		21642		11613		1403.7		1665.7		2265.1		4691.4		3502.2		3852.3		3361.2		4869		9595.4		5769.6		14433		15330		12751		11508		794.52		6813.7		6053.5		664.1		5665.4		3258.1		105.33		622.08		952.29		116.39		0		204.63		0		432.26		398.81		242.33		155.71		161.74		303471.59

		Lengdegruppe				0.00		1.00		2.00		3.00		4.00		5.00		6.00		7.00		8.00		9.00		10.00		11.00		12.00		13.00		14.00		15.00		16.00		17.00		18.00		19.00		20.00		21.00		22.00		23.00		24.00		25.00		26.00		27.00		28.00		29.00		30.00		31.00		32.00		33.00		34.00		35.00		36+		Ind.P.

		0.0-  4.9		cm

		5.0-  9.9		cm				119469.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		10.0- 14.9		cm				1168.60		5591.10		21553.00		12699.00		3253.90		0.00		0.00		0.00		0.00		0.00		0.00		0.00		1168.60		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		15.0- 19.9		cm				0.00		0.00		795.87		8943.00		8359.30		1403.70		935.80		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		20.0- 24.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		729.93		1480.00		533.27		0.00		0.00		99.12		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		25.0- 29.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		785.02		3864.60		2915.20		583.04		119.96		0.00		291.52		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		30.0- 34.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		293.48		586.96		3269.30		3142.10		3700.30		4494.60		2941.50		1709.00		558.23		563.79		806.98		558.23		558.23		0.00		0.00		558.23		558.23		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		293.48		0.00		0.00

		35.0- 39.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		4809.30		2828.10		12724.00		14436.00		11877.00		10602.00		0.00		5951.50		5656.30		664.10		4809.30		2699.90		0.00		423.48		846.95		0.00		0.00		0.00		0.00		295.26		0.00		0.00		0.00

		40.0- 44.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		351.79		324.92		104.09		247.70		318.60		416.37		0.00		312.28		0.00		110.41		208.19		110.41		122.01		0.00		214.51		0.00		143.60		110.41		254.03		163.23

		45.0- 49.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		50.0- 54.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		55.0- 59.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		60.0- 64.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		65.0- 69.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		70.0- 74.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		75.0- 79.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		80.0- 84.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		85.0- 89.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		90.0- 94.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		95.0- 99.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		100.0-104.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		105.0-109.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		110.0-114.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		115.0-119.9		cm				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		120.0 og ov		er				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======		======

						0.00		120637.60		5591.10		22348.87		21642.00		11613.20		1403.70		1665.73		2265.02		4691.35		3502.16		3852.34		3361.18		4868.90		9595.42		5769.60		14433.00		15346.02		12765.71		11513.07		805.93		6828.33		6072.67		664.10		5679.81		3258.13		110.41		631.67		957.36		122.01		0.00		214.51		0.00		438.86		403.89		254.03		163.23				303470.91






