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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
In the NE Atlantic, blue ling are distributed from the Barents Sea, along the coast of Norway to the west of the British Isles, around the Faroe Islands and Iceland and off the east coast of Greenland. The species’ stock structure is uncertain, though biological investigations in the early 1980s suggested at least two adult stock components, a northern stock at east Greenland (ICES Sub-area XIV) and Iceland (Va), with a small component at the Faroes (Vb), and a southern stock to the west and north-west of the British Isles in ICES Areas Vb, VI, VII and XIIb1 (ICES, 2006). Currently, there is no evidence to support an alternative structure. This Case Study focuses on the southern stock of blue ling.

In Scottish Association of Marine Science (SAMS) and German surveys to the west of Scotland, blue ling was found at depths between 300 and 1500 m, with peak abundance between 750 and 1000 m. Compared with some deep-water fish species, blue ling is relatively fast-growing and not particularly long-lived (around 30 years). Growth rates (k) estimated from von Bertalanffy studies of blue ling from around the Faroe and Shetland Islands are 0.20 for males and between 0.13 and 0.17 for females. Blue ling are typical gadoids in being highly fecund (1 to 3.5 million eggs per female), but perhaps atypical in that they generally spawn in spatially discrete areas often associated with offshore banks. 

From their life history characteristics, blue ling may be expected to be less vulnerable to fishing than other deep-water species, however blue ling are very vulnerable to exploitation because fisheries in all parts of the NE Atlantic have largely targeted spawning aggregations.

Directed fisheries for this species in ICES Areas Vb, VI and VII commenced in the early-1970s when German trawlers harvested blue ling for a few years. By the mid- to late-1970s, French trawlers, which had traditionally fished along the shelf edge for species such as saithe (Pollachius virens), moved into deeper water to fish for blue ling. Deep-water fisheries in the area subsequently quickly expanded to include other deep-water species such as roundnose grenadier, black scabbardfish and deep-water sharks (mainly the leafscale gulper shark (Centrophorus squamosus) and the Portuguese dogfish (Centroscymnus coelolepis)), which previously had all been discarded.  This expansion is thought to have been partly a result of improving markets but also partly due to the over-fishing of traditional continental shelf fish stocks and the increasingly restrictive management regime implemented in an attempt to rectify the situation. Total international landings of blue ling from Vb, VI and VII peaked in the mid-1980s as the fishery expanded and again around 2000 when new fleets entered the fishery in an attempt to build track record before the introduction of EU TACs and licensing in 2003. French trawlers have consistently accounted for a large proportion of total international landings. 

ICES advice for this stock is based on interpretation of abundance indices from (i) French trawl reference fleet (now terminated but the only index that goes back to the start of the fishery), (ii) haul by haul data from skipper logbooks (the current index but only goes back to around 2000) and (iii) Irish and Scottish deep-water surveys for recent years. Exploratory assessments using Stock Reduction, Catch Survey Analysis (CSA), DeLury depletion models and surplus production models have been attempted, but the results were considered to be unreliable.
Prior to 2003, along with other deep-water fisheries in the NE Atlantic, the fishery for blue ling was completely unregulated. Given this lack of fisheries management for many years, the vulnerability of spawning aggregations to fishing and the importance of this fishery (cumulative historical landings are around 350 000 t), it is perhaps not surprising that exploitable biomass is currently considered to be severely depleted. This pattern of depletion of blue ling is not unique to this stock. Fisheries concentrating on spawning aggregations of blue ling around Iceland and off the Norwegian coast have all resulted in serious depletion of stocks. 
Current (2010) ICES advice is: No direct fishery and effort should be made to limit bycatch in the mixed fishery; a reduction in catches should be considered in order to be consistent with the MSY; current closed areas to protect spawning aggregations should be maintained, and new closed areas should be identified and implemented where appropriate; closed areas should be identified and implemented to protect identified spawning aggregations in international waters in Divisions Vb and VIb.
EU TACs and vessel licensing have been in place for this stock (licencing applies to all the deep-water stocks addressed under the EC Regulation 2347/2002) since 2003, and they have been slowly reduced with time. Since 2003, the fishing for these species is subject to licensing under the EC regulation n° 2347/2002. EU protection areas are in place for spawning aggregations in VIa but those in international waters in VIb remain unprotected. A number of areas are closed to bottom-fishing to protect VMEs.

Socio-economic data (where available) for fleets fishing this stock is presented for the UK (England,Wales and Scotland), France and Spain. Problems obtaining data related specifically to deep-water trips were experienced for some countries (some vessels are also involved in other fisheries on the continental slope and shelf).

Key uncertainties relating to biology concern: (i) age determination, (ii) growth parameters, (iii) stock structure and migration within and between stocks, (iv) precise location of spawning areas, (v) distribution of nursery grounds and juveniles, and (vi) predator prey relationships and the role of blue ling in ecosystem functioning.
Key data deficiencies include:(i) lack of abundance indices from fishery-independent surveys of the entire stock, (ii) pautciy of discard data for most fleets, (iii) observer data are sparse and not always available to ICES, and (iii) paucity of socio-economic data at the fishery/fleet level for some fleets.

Key management concerns include: (i) do not know Fmsy, (ii) status of the stock is not known quantitatively, (iii) there has been no evaluation of management measures introduced to protect spawning aggregations, and (iv) some spawning aggregations remain unprotected.
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.
Southern blue ling (Molva dypterygia) in Vb, VI, VII and XIIb

1.1.2 Please include map of the spatial area inhabited by your stock (include depth contours and topographical features).
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Figure 1.1.  Potential distribution of the southern stock of blue ling in Vb, VI, VII and XIIb (based on depth range inhabited by adult stock (see answer to Q1.1.3 below)) and the location of the main geographical features referred to in the results (numbers in brackets indicate the following banks:  (1) Rosemary, (2) Rockall, (3) Hatton, (4) Lousy, (5) Bill Bailey and (6) Faroe. The continental slope is also shown (7).

1.1.3 What is the depth range inhabited by the adult stock?
Surveys to the west of Scotland by the Scottish Association of Marine Science (SAMS) and Germany found blue ling at depths between 300 and 1500 m, with peak abundance at 750 to 1000 m (Gordon and Hunter, 1994). Note this is for the entire stock and may include some juvenile fish at shallower depths.

1.1.4 Name the scientific organisation and Working Group responsible for carrying out stock assessments and providing scientific advice.
ICES WGDEEP – stock assessments and first draft of advice

ICES ACOM – final advice

STECF reviews ICES advice and advises European Commission

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

EU EEZ in Vb, VI and VII – EU

Faroese EEZ in Vb – Faroese Government

International waters in NEAFC Regulatory Area- NEAFC

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

Management unit in international waters is the entire NEAFC RA.  NEAFC does not manage deep-water species at the stock level.

Management of blue ling in the Faroese EEZ in Vb applies to this area only.

Management of blue ling by EU applies to EU fleets fishing in all waters i.e. EU EEZ and in international waters. However separate TACs are set for (1) Vb, VI and VII, (2) II, IV, (3) III anf (4) XII.
1.2 Stock identity and status:
1.2.1 Describe and review the scientific basis used to identify and delineate the stock.

ACOM (ICES, 2008a) advised that there is insufficient scientific information to establish the extent of putative stocks; however, blue ling may be sufficiently isolated at separate fishing grounds to be considered as individual management units.  On this basis advice is presented for the following management units:
Subdivisions Va and XIV (Iceland and Reykjanes ridge);

Subdivisions Vb,VI, and VII (Faroes Rockall and Celtic shelf); and

Subdivisions I, II, IIIa, IVa, VIII, IX, and XII. The latter grouping is a combination of isolated fishing grounds and these areas are grouped due to lack of data.

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

No. See answer to Question 1.2.3.
1.2.3 Describe and review any past or ongoing studies of stock identity.

The stock structure of blue ling was last reviewed by ICES WGDEEP in 2007.

The current ICES WGDEEP interpretation of the stock structure of blue ling was developed at the SGDEEP meetings in 1996 and 1998.  At that time, the Group was requested to commence exploratory assessments by ICES ACFM.  To make progress with assessments, SGDEEP had therefore to make an informed judgement of stock structure based on the sparse information in the literature and ad hoc views provided by fishery biologists attending the Group.  The latter were not referenced and even information in the literature frequently lacked references.  The interpretation of stock structure for blue ling was rolled forward without any re-evaluation until WGDEEP in 2007.  This interpretation is described below (ICES, 2006):
“Biological investigations in the early 1980s suggested that at least two adult stock components were found within the area, a northern stock in Sub-area XIV and Division Va with a small component in Vb, and a southern stock in Sub-area VI and adjacent waters in Division Vb. However, the observations of spawning aggregations in each of these areas and elsewhere suggest further stock separation. This is supported by differences in length and age structures between areas as well as in growth and maturity. Egg and larval data from early studies also suggest the existence of many spawning grounds. The conclusion is that stock structure is uncertain within the areas under consideration. However, as in previous years, on the basis of similar trends in the CPUE series from Division Vb and Sub-areas VI and VII, blue ling from these areas has been treated for assessment purposes as a single southern stock. Blue ling in Va and XIV has been treated as a single northern stock.”

Information available on candidate stock structure indicators:
Length distributions:
These data include both length frequencies and mean length data by ICES area.  Time-series length frequency data from commercial landings are available for VIa (French trawlers, 1988 to 2006, Vb (Faroese trawlers, 1994 to 2006) and Va (Icelandic trawlers, 1996 to 2006) (Figure 1.2; Figure 1.3 and Figure 1.4).  Time-series annual mean length data are available from French trawlers for VIa and Va (Figure 1.5).

[image: image2.emf]
Figure 1.2.  Blue ling in Vb (Faroes).  Length distribution in the landings from otterboard trawlers : 1000 HP (note data for 1994 and 1995 are not presented).

[image: image3.emf]
Figure 1.3.  Length distribution of blue ling in the Icelandic catches from Va.  The number of measured fish and mean length is also given.

[image: image4.emf]
Figure 1.4.  Length distribution in the landings of blue ling from French otter trawlers fishing in Via.

[image: image5.emf]
Figure 1.5.  Time series of quaterly and annual data of mean length in French trawler landings from Via.

It is not obvious how these length data from commercial catches can be used for stock identity purposes.  Any area differences probably reflect differences in selection between fleets/areas and other factors.  It should be noted that in all areas there has been gradual shift away from directed fisheries on spawning aggregations towards bycatch fisheries.  This shift has been driven by depletion of spawning aggregations and by recent EU legislation banning directed fisheries for blue ling.  The trend with time in mean length observed at VIa, for example, may reflect this change in exploitation pattern and also overall depletion of blue ling in this area.  Time-series length frequency data from fisheries-independent surveys are available for Va (Icelandic groundfish survey, 1985 to 2006; Figure 1.6), however these data also contribute little to deliberations on stock structure.

[image: image6.emf]
Figure 1.6.  Blue ling length distribution in the Icelandic groundfish survey in March 1985-2006.

CPUE/abundance data:
CPUE data are available from the Icelandic and Faroese trawl fleets for Va and Vb and also French trawlers in VIa (Figure 1.7; Figure 1.8 and Figure 1.9).
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Figure 1.7.  Blue ling catch per unit effort calculated from the Icelandic trawl fishery where blue ling is more than 10, 50, 70 and 90% of total catch in individual tows.
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Figure 1.8.  CPUE of blue ling in Vb (Faroes) – otter board trawlers >1000 HP.
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Figure 1.9.  French trawl CPUE in reference rectangles in VIa.

The data in Va and VIa indicate a strong decline in exploitable biomass with perturbations at a low level in recent years. The CPUE data from Faroese trawlers in Vb should be interpreted with caution because there have been shifts in species-directivity during the time period.  For example, there was a shift away from saithe and redfish towards deep-water species between 1995 and 1999 and this is reflected by a large increase in CPUE for blue ling across these years.

Time-series abundance data are also available from Icelandic and Faroese fisheries independent surveys at Va (in spring and autumn) and Vb, respectively.  The indices from the Icelandic spring and autumn surveys are compared in Figure 1.10.
[image: image10.emf]
Figure 1.10.  Blue ling.  Indices from the Icelandic groundfish survey in autumn (SMH) a) Total biomass index, b) Biomass of 50 cm and larger, c) Biomass of 90 cm and larger, d) Abundance of  >40 cm.  Corresponding indices from the spring survey are also shown (solid line).
The spring index indicates a decrease in the fishable biomass of blue ling since the survey started in 1985 until 2001, but since then the index has increased significantly.  The index of fishable stock of blue ling is now similar as it was in 1985 after a steep increase in recent surveys.  However, the survey area does not cover the most important distribution area of blue ling as their distribution area goes to greater depths, so these trends should be interpreted with caution.  The Icelandic autumn survey has been conducted annually since 1996.  However, the survey was extended in 2001 and therefore the indices obtained from the survey are not comparable prior and after 2001.

CPUE data from Faroese trawl surveys are shown in Figure 1.11.  There appears to have been an increase in CPUE of blue ling in the summer survey in 2004 and 2005.  However, the CPUE trend from both surveys should be treated with caution because blue ling is usually taken in low numbers because both surveys are targeted at cod, haddock and saithe.
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Figure 1.11.  Blue ling.  CPUE series from the Faroese spring and summer surveys in Vb.
Age data:
Experimental data are available for many ICES areas but these are not presented due to difficulties in the ageing of this species.

Life history characteristics:
Available data of life history characteristics for blue ling compared by ICES area (Table 1.1) are broadly similar.

Table 1.1.  Life history characteristics for blue ling by ICES area.
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Genetics data:
No information is available on the genetic structure of blue ling.  Protein electrophoresis is not informative given the very low levels of genetic variation in enzymes, and presently no microsatellite DNA primers are developed.

Spawning aggregations:
Spawning blue ling have been observed at several locations over a wide spread area (Magnusson et al, 1997, Large et al, 2009a), including the continental slope to the west of Scotland, Rosemary Bank, Hatton Bank Lousy Bank and Bill Bailey Bank to the north-west of Scotland, Faroe Bank, Reykjanes Ridge, the Westman Islands, East Greenland (Dohrnbank) (Reische, 1987) and off the Norwegian Coast at Storegga.  Spawning aggregations are known be quite localised and disparate and this may be consistent with multiple blue ling stocks in the ICES area. However, other hypotheses e.g. serial spawning may underly this observation.

Recommendations (ICES, 2007):
Available information is inadequate to evaluate the stock structure of blue ling in the NE Atlantic.  It is suggested that the current practise of separating blue ling into a northern stock (Va and XIV) and a southern stock (Vb, VI, VII) is continued until information from microsatellite studies is available. The stock structure should then be reviewed. Future research should aim at developing msat DNA primers, as genetic analysis has proven very informative in detecting potential population structure in other marine fish species such as e.g. the Atlantic cod and Greenland Halibut.
Other biological features useful in stock discrimination (general text from ICES, 2007):
Parasites:
The identification of number of parasites taxa and the quantification of parasitological parameters like prevalence, abundance and intensity could be used in stock identification of deep water species.  Moreover, parasite tags have certain advantages over other stock identification methods in deepwater fishes for which for example artificial tags can either be used with difficulty or not at all.  The application of parasites as biological markers of stocks has been used for many years in many teleost fish species by means of the interpretation of the parasitology results in terms of host population biology (e.g., migration routes, feeding and spawning areas).  We are not aware of any parasite studies for blue ling.
Tagging studies:
Historically, one of the most frequently used approaches to the study of the stock identity involves tagging fish.  Moreover, tagging studies may also provide data for age validation and growth determination subjects which are an important component in stock identification studies (Pawson & Ellis, 2005).  The most important difficulty preventing deep water tagging species is they are  caught  in deep water and that they are exposed to large changes of pressure during the ascent (bathymetric shock), resulting in poor health condition of fishes after ascent .
Tagging studies have therefore only been carried out on a small number of deep water species:
Pagellus bogaraveo in the Spanish South Mediterranean region and the Strait of Gibraltar area (Gil et al., 2001; Sobrino and Gil, 2001);
P. bogaraveo, Helicolenus dactylopterus and Pontinus kulhi in Azores Islands (In progress);
Sebastes mentella in Southwest Iceland waters (Sigurdsson and Thorsteinsson, 2004, Sigurdsson et al, 2006)
The latter used a tagging chamber positioned in a codend. The fish were tagged in situ at depth. Tagging studies have not been carried out on blue ling.

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

Uncertain, but ICES identifies the following adjacent management units:
Subdivisions Va and XIV (Iceland and Reykjanes ridge); 
Subdivisions I, II, IIIa, IVa, VIII, IX, and XII. The latter grouping is a combination of isolated fishing grounds and these areas are grouped due to lack of data.

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

Not known.
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.

No – for background see answer to Q 1.2.3.
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?

Regarding [a]:  The stock structure of blue ling in the NE Atlantic is uncertain and this may impact on the reliability of  assessments if the current assumption of 3 stocks is demonstrated by genetics/migration studies to be inappropriate.

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

The advice for 2009 is biennial and valid for 2009 and 2010 and is cited in Table 1.2 below

Table 1.2.  ICES 2008a.  Report of the ICES advisory committee, 2008.  ICES advice 2008, Book 9. 345 pp.
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1.2.9 What is the recent historical trend in the stock (increasing, decreasing, stable)?
CPUE information suggests that the abundance of blue ling in Vb, VI and VII remains at a low level (Figure 1.12).
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Figure 1.12.  Blue ling.  Directed LPUEs for French reference fleet (landings for fishing trip where blue ling is >10% of total landings) in Vb and VI.
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/nos of fish?
	Other estimates

	Maximum observed length
	Male 110-115 cm   

Female 150-155 cm
	Gordon and Hunter, 1994.

n=240 (sexes combined)
	

	Maximum observed age
	25 yrs sexes combined
	Ehrich and Reinsch (1985);

N=2619 (sexes combined)
	

	Length at 50% maturity
	Vb: 80 cm males

       85 cm females

       79 cm sexes comb.
	Magnusson et al, 1997

Magnusson, 2007
	No estimates from Vb, VIb.VII and XIIb

	Age at 50% maturity
	Vb : 6 yrs male, 7 yrs female 

        6.2 sexes comb
	Magnusson et al, 1997

Magnusson, 2007
	

	Weight at 50% maturity
	Vb : 1.696 kg
	Magnusson, 2007
	

	Popn maturity rate
	Vb : 1.66
	Magnusson, 2007
	

	Length at recruitment
	75cm (range70-80 cm)
	Derived from data in studies listed in this table for sourthern blue ling
	

	Age at recruitment
	Age 7 sexes combined
	pers. comm. P. Lorance
	

	Growth parameters
	Vb :  K = 0.11 

         Linf =160cm

             t0   = N/A

Vb : K = 0.185 - 0.197 males

            = 0.13 - 0.17 females

         Linf =104 -108 cm male

                 =116- 137cm female

             t0   =0.57 males

                 =0.46-0.57

VIa : K = 0.199 males

             = 0.155 females

             = 0.152 sexes comb.

         Linf =110 cm males

                 =145 cm females

                = 125 cm sex comb

             t0   = 1.833 males

                 = 1.281 females

                 = 1.559 (sex comb)

VIa : K = 0.158 males

             = 0.084 females

         Linf =112 cm males

                 =166 cm females

             t0   = 0.318 males

                 = -0.138 females
	Magnusson, 2007 

N= 79 (sexes combined)

Thomas (1987)

N=N/A

Ehrich and Reinsch (1985);

(N= 1391 males; 1412 females)

Moguedet  (1985, 1988)

N=N/A
	t0 = 1.0 – estimate used in previous stock reduction analyses (pers comm. P. Lorance)



	Fecundity, egg size etc
	Typical gadoid – highly fecund
	
	

	Natural mortality
	0.15
	ICES (2007) using the method developed by Annala and Sullivan (1996).
	


1.3.2 What are the main gaps in knowledge regarding LHCs?

Estimates of growth parameters may be confounded by age determination uncertainties.
1.3.3 Can these gaps be addressed by regular monitoring or are dedicated research initiatives required? Please describe programmes required.

Age determination is difficult for this species as the observed otolith ring structure is complex and difficult to interpret. Furthermore, there has been no co-ordinated effort towards developing a common accepted method and nor an evaluation of the scattered trials carried out.  If it is envisaged that age-based methods are the best way forward to assess this stock, then southern blue ling could be included in an ageing workshop for deep-water species.
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?
Reference [a]: Exploratory assessments using stock reduction methods may have been impacted by uncertainty regarding the accuracy of growth parameters.
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.

Not known

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

Large et al, (2009a) present new information from a range of sources on the geographic location of spawning aggregations of southern blue ling, based on analyses of EU logbook data from French, UK (England and Wales) and UK (Scotland) vessels, VMS data from UK (England and Wales) vessels and information collected from fishers and fisheries scientists under an EC-funded project POORFISH.  Five main areas are shown to be important:
1. along the continental slope northwest of Scotland in VIa (EU waters)
2. on, around, and northwest of Rosemary Bank mainly in VIa (EU waters)
3. on the southern and southwest margins of Lousy Bank in VIb and Vb (NEAFC Regulatory Area/EU
4. waters/Faroese waters)
5. on the northeast margins of Hatton Bank (NEAFC Regulatory Area); and along the eastern and southern margins of Hatton Bank in VIb and XIIb (NEAFC Regulatory Area).

All are shown in Figure 1.13 below.
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Figure 1.13.  Distribution of the main spawning grounds of southern blue ling:  (1) along the continental slope northwest of Scotland in Via; (2) on, around, and northwest of Rosemary Bank, mainly in Via; (3) on the southern and southwest margins of Hatton Bank; and (5) on the eastern and southern margins of Hatton Bank in VIb and XIIb (see Figure 1.1 for locaton of named grounds).
The spatial and temporal boundaries of these protection areas were based on the best information available at the time, but it was recognized that the areas were provisional and required fine tuning (or addition) as and when further information becomes available.

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

ICES WGDEEP (ICES, 2004, 2005, 2008b), suggest that the maximum temporal bounds of spawning are from February to June and that spawning may be slightly later in VIa than in VIb.  However, there is evidence of spawning as early as December in Faroese waters, but the grounds were not specified (Shibanov et al, 1978).

Although there is limited information available on the timing of peak spawning in each area, from the seasonal pattern in French and Faroese landings and information reported by fishers), peak spawning could be considered, for management purposes, to be between March and May inclusive in VIa and Vb and during March and April in VIb (Large et al, 2009a).

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

No.  No information available on morphology of eggs and larvae.  Post-larval stages were first described by Schmidt (1906) (Russell, 1976).

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

Eggs hatch in the upper water layers and the larvae are observed pelagically over great depths, i.e. more than 1000 m and mix there with redfish and blue whiting larvae (Saemundsson, 1926) (probably depending on area). Hjort (1909) suggested that blue ling eggs drift by the Atlantic current to the shelf areas.  Larvae have been found to the NW of Scotland on the edge of banks and in the Faroes region SW along the W and NW slope of Faroe Bank (Magnusson et al, 1997).

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

In the NE Atlantic the only known nursery ground for blue ling is SW off Iceland, mainly in the Reykjanes Ridge area.  There, young blue ling of about 20 cm in size have been caught in relatively shallow waters (Magnusson et al, 1997).
1.4.8 Are juveniles and adults associated with particular topographical features and/or sea-bed substrates? If so please describe.

Not known.

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?

Age of recruitment is 7 years for sexes combined (pers comm. P. Lorance).

Information regarding trends in recruitment has not been available for assessments, but time-series data of juvenile blue ling from Faroese (Figure 1.14), Spanish and Irish surveys may be a potential sources of recruit indices for future assessments (ICES, 2008b).
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Figure 1.14.  Blue ling CPUE series from Faroese trawl survey in Vb.

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

Migration patterns are not known

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

The most recent review of feeding by blue ling is by Howell et al. (2009).  Blue ling is primarly a piscavore but the species also predates upon some epibenthic organisms, especially when young (Andriyashev, 1954).  Dietary studies are difficult because when captured and brought to the sea-surface specimens frequently exhibit an everted stomach.  Mauchline and Gordon (1984) examined the stomach contents of a few individuals and concluded that the species consumes fish, squid and amphipods.  Diet in the Norwegain Deep (>300 m) was found to consist mainly of argentine (49%), blue whiting (32%) and roundnose grenadier (13%) (Bergstad, 1991). In a recent ecosystem modelling exercise for the Rockall Trough (Division VIa) (Howell et al, 2009), the dietary values used were principally those from Bergstad (1991) modified to incorporate cephalopods and large zooplankton.  The total diet of blue ling was assumed to be:
Greater argentine (47%)

Blue whiting (31%)

Adult roundnose grenadier (6%)

Juvenile roundnose grenadier (6%)

Benthopelagic fish (6%)

Cephalopods (5%)

Prawns and shrimps (0.4%)

Large ziooplankton (0.01%)
Other species (0001%) including juvenile shallow sharks, intermediate sharks, anglerfish, orange roughy, blue ling, greater forkbeard, Baird’s smoothhead, cardinalfish, Kaup’s arrowtooth eel, megrim and Chimaera.

Magnusson et al, (1997) also reviewed feeding by blue ling and according to the limited information in the scientific literature concluded that the species is mainly a piscivorous predator although cephalopods and crustaceans are also taken. From sampling Norwegian (Gundersen, 1996) and Faroese waters, the main fish species in the diet are silvery pout, blue whiting, argentines, redfish, tusk, and Norway pout depending on area and season.
1.4.12 Predators: list the main predators of each life stage and rank in order of consumption rates/importance, where possible.

No information available.

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

Morphology of eggs and larvae.

Quantitative and qualitative knowledge of prey items of southern blue ling, and seasonal variation.

Recruitment processes in general and recruitment variability. No information available on stock and recruit relationship. No information available on migration patterns. More accurate information of spatial and temporal patterns of spawning needed. No information available on predators of blue ling

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.

A regular dedicated internationally coordinated survey of Vb, VI, VII and XIIb is required to compile time-series data of juvenile abundance.
A series of one-off surveys may be required to provide more accurate information on the spatial and temporal bounds of spawning, and to facilitate recruitment studies including those of eggs and larvae.

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.
Reference [a]:  Paucity of information on recruitment variability and species interactions impacts on stock assessments and multispecies/ecosystem studies, respectively.

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 qustionnaire2
	Fishery type:-

target/mixed fishery/bycatch
	If mixed or bycatch what are other or target spp?
	Current 

(2008)

number of vessels
	Large scale or artisanal
	Time period

	UK(Scotland)
	Trawl
	UKSCOOT
	Target & mixed
	Black scabbardfish & other deep-water species
	16 – mostly as a bycatch
	Large scale
	1980-

	UK(E+W)
	Trawl
	UKEWOT
	Mainly targeted
	
	1
	Large

scale
	1973-

	France
	Trawl
	FRAOT
	Target & mixed
	B. scabbardfish, R. grenadier, deep-water sharks 
	21
	Large

scale
	1966-

	Spain
	Trawl
	SPAOT
	Target & mixed
	B.scabbardfish, R. grenadier, deep-water sharks 
	4  (data available for Basque only)
	Large scale
	1994-

	Faroes
	Trawl
	FAROT
	Target & mixed
	Ling & tusk
	N/K
	Large scale
	1973-

	Faroes
	Longline
	FARLL
	Mixed
	Ling & tusk
	N/K
	Large scale
	1973-

	Norway
	Longline
	NORLL
	Mixed
	Ling & tusk
	13
	Large scale
	N/K-

	Soviet & E Bloc
	Trawl
	SOVOT
	Mixed
	B.scabbardfish, R. grenadier, deep-water sharks 
	N/A
	Large scale
	1977

	Ireland
	Trawl
	IREOT
	Target & mixed
	B.scabbardfish, R. grenadier, deep-water sharks 
	N/A
	Large scale
	1973-2006

	Germany
	Trawl
	GEROT
	Target
	
	N/A
	Large scale
	1967-2001

	Lithuania
	Trawl
	LITHOT
	Mixed?
	Mixed deep-water species
	N/A
	Large scale
	2005-2007

	Poland
	Trawl
	POLOT
	Mixed?
	Mixed deep-water species
	N/A
	Large scale
	2003-2004

	Iceland
	?
	ICE?
	Mixed?
	Mixed deep-water species
	N/A
	Large scale
	1997-1999

	Estonia
	Trawl
	ESTOT
	Mixed?
	Mixed deep-water species?
	N/A
	Large scale
	2001-2004

	Russia
	Trawl
	RUSOT
	Mixed?
	Mixed deep-water species?
	3 (in 2007)
	Large scale
	2000-

	UK(E+W)
	Gillnet
	UKEWGILL
	Bycatch
	Anglerfish and in past sharks
	4
	Large scale
	1973-

	UK(E+W)
	Longline
	UKEWLL
	Bycatch
	In past sharks
	0
	Large scale
	1973-2007

	UK(E+W)
	Traps
	UKEWTR
	Target
	Deep-water red crab
	2
	Large ascale
	1986-

	UK(Scot)
	Gillnet
	UKSCOGILL
	Bycatch
	Anglerfish and in past sharks
	2
	Large scale
	1980-


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

General background to development of fisheries in Vb, VI and VII:
The major features of the fisheries have been described by Allain (1999), ICES (1995, 1996, 1998 and 2000), Gordon (2001), Gordon and Hunter (1994), Koslow et al. (2000), Lorance and Dupouy (2001) and Gordon (2003).

The origins of the deep-water bottom trawl fishery in Vb, VI and VII can be traced back to the late 1960s, when Soviet and other eastern bloc countries began to exploit roundnose grenadier in international waters to the west of Rockall Plateau and on the Hatton Bank. A bycatch of other deep-water species would have been retained, but the landings of these fish are not well documented. Although the Russian fisheries in this area have ceased or are at a very low level, fishing continues by other nations in these international waters. In the early 1970s, German trawlers began to exploit spawning aggregations of blue ling in the northern parts of the Rockall Trough. By the mid to late 1970s, French trawlers, which traditionally fished along the shelf edge for species such as saithe (Pollachius virens), had began to move into deeper water to exploit blue ling and gradually replaced the German fleet. The French fishery continues to the present time as both a target and a by-catch fishery. There appears to be little doubt that in the early years of the fishery the by-catch of species such as roundnose grenadier (Coryphaenoides rupestris), black scabbardfish (Aphanopus carbo), deep-water sharks and many other less abundant species was discarded.  It was only in 1989 that these species began to be landed as a result of a marketing initiative by the French industry. Blue ling remains a target species, especially during the spawning season.  To some extent the species targeted depends on the size of the vessel, with the larger ships fishing deeper and targeting roundnose grenadier.
The French fleet has been described by Lorance and Dupouy (2001). They divided the fleet into 3 components. One, of vessels of from 49 to 55 m, is fairly homogeneous in terms of horsepower, age and equipment, and is specialised in exploitation of deep-water species.  All the other vessels of this size form the second component.  The third component consists of smaller high-sea trawlers of about 30 to 38 m.
The Scottish fleet first became interested in exploiting the deep water in the early 1990s when the French landings of the high value orange roughy increased.  However, it soon became apparent that the Scottish vessels were not large enough to exploit the depths inhabited by this species and instead they began fishing on the upper slope after discovering that the high value anglerfish (Lophius piscatorius) also occurred in deep water.  The bycatch of deep-water fishes consisted of species such as roundnose grenadier, blue ling and black scabbardfish.  The majority of vessels worked in a variety of fisheries including the traditional shelf fisheries in the North Sea and west of Scotland, on the Rockall Bank and along the shelf edge fishery for monkfish and megrim, as well as in deep water fisheries in the Rockall Trough and the Faroe-Shetland channel.  Vessels move between fisheries according to fishing opportunities, fish prices, quota restrictions and weather.  At the end of 1998, 21 vessels in the fleet were known to have fished in deep water in the past or were newly built boats with the capability and intention of doing so in the future.  Most of these vessels were modern and in the 25 to 35 m length range, although two of the most recent additions to the fleet were over 40 m.  Since 1997, most new vessels have been built to work as twin rig trawlers, while many of the existing vessels have converted to this gear type.  The majority of these vessels can probably fish to depths of around 1100 m, but in practice fish down to about 900 m. It has been reported that the conversion to twin rig gear has restricted the depth to which vessels can fish. Vessels in the 25 to 35 m length range cannot fish safely in deep water during severe weather, so fishing effort may be restricted during the winter months.  When EU TACs and quotas were introduced in 2003, the UK only gained a small share of the TAC and since then the Scottish fleet has quickly declined to 2-3 vessels, and these do not fish full-time for deep-water species.

Ireland carried out exploratory surveys in the early 1990s and a significant (up to 10 vessels) fishery for mixed deep-water species and a directed fishery for orange roughy developed in the early 2000s, but when EU TACs and quotas were introduced in 2003 Ireland only gained a small share of the TACs and since then the Irish deep-water fleet has almost disappeared.

A Norwegian longline fleet targets ling (Molva molva) and tusk (Brosme brosme) over a wide area of the North-eastern Atlantic (including Vb, VI and VII) and is well documented (Bergstad and Hareide, 1996; Magnússon et al. 1997).
In recent years the most important (in terms of size of landings) fleets fishing for southern blue ling have been:
France (circa 50% of total international landings);
Faroes

Norway

UK (Scotland)

Spain (if landings in XII are taken into account)

2.1.3 What are the main gaps in knowledge regarding the fleets fishing your stock?  Please prioritise.
The following information is required:
Confirmation of gears used and other species taken in mixed deep-water fisheries.
History and development of the Spanish and Faroese fleets.
2.1.4 Can these gaps be addressed by regular monitoring?  If so, how?

There should be regular monitoring and subsequent reporting to ICES WGDEEP of: the fishings gears used (relevant to evaluation of effective effect) and descriptions of the fisheries prosecuted by each component (vessel/gear group) of the national fleets.
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

	UKSCOOT
	1980 onwards
	14 trips

	UKEWOT
	1973 onwards
	1 trip

	FRAOT
	1966 onwards
	87 trips (1055 tows)

	SPAOT
	1994 onwards
	No information on number of trips (discards negligible (2.7 t since 2003)

	FAROT
	1973 onwards
	No

	FARLL
	1973 onwards
	No

	NORLL
	1966 onwards
	No discarding

	SOVOT
	1977 onwards
	No

	IREOT
	1993 onwards
	No information available

	GEROT
	1967 onwards
	No

	LITHOT
	2005 onwards
	No

	POLOT
	2003 onwards
	No

	ICE?
	1997 onwards
	No

	ESTOT
	2001 onwards
	No

	UKEWGILL
	1973 onwards
	3 trips

	UKEWLL
	1973 onwards
	2 trips

	UKEWP
	1986 onwards
	1 trip

	UKSCOGILL
	1980 onwards
	No trips sampled


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.

Earlier data may be available for Norway i.e. pre-1966

Data for Soviet Union are only available for one year (12,500 t in 1977) and for some years may be missing

It is known that landings data in the 1980s for French freezer trawlers may be underestimated in some years (WGDEEP, 2008b).

It should be noted that landings reported from the southern parts of Subarea VI southwards as blue ling (Molva dypterygia) may comprise a related species Molva macrophthalma.

2.1.7 If discard data are not available please indicate by fleet ID if, in your opinion, discards are likely to be significant.
Trawl fleets are likely to generate the most significant discards, but below We just list those fleets making the largest landings in recent years:
	Fleet ID
	Significant discards?

	FRAOT
	Yes but only in 2009? (fishery closed due to quota taken)

	FAROT
	Yes

	UKSCOOT
	Yes

	SPAOT 
	No

	FARLL
	1973 onwards

	UKEWGILL
	No

	UKSCOGILL
	No

	NORLL
	No


2.1.8 If mis-reporting or under-reporting is/has been a problem please indicate years in table below.
There is no information available on mis/under-reporting.  It is possible that there may have been over-reported in the years prior to 2003 (to build up track record before the introduction of EU TACs and quotas in 2003), and under-reported thereafter (to avoid exceeding TACs and quotas).

SPAOT: significant mis-reporting for grenadiers and blue ling (Hatton Bank).
2.1.9 Please document available information on gear selectivity by fleet ID.

As far as we can ascertain, there is no information available on this subject.

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?

Regarding [a]:  The paucity of discard data is likely to have led to underestimation of the total removals from this stock and may undermine attempts to evaluate the magnitude of removals of other species taken and discarded (almost all of which will die due to bathymetric shock).
If the historical Soviet landings data is incomplete this may have a significant impact on assessments because the quantities taken could have been large.

In 2005 ICES introduced new statistical areas to take account of national EEZs and fisheries on Hatton Bank extending from Division VIb into Sub-area XII. The western component of Hatton Bank is now included in Division XIIb and it is considered that southern blue ling extends into this area. However, historical landings data for this and the other new ICES areas have not been yet been compiled. Even for recent years, ICES WGDEEP has not presented landings data disaggregated by the new ICES areas. These last two statements apply to all species not just blue ling.

It is likely that much of the historical landings for blue ling reported to ICES for Sub-area XII can be attributed to Division XIIb. Two possible ways forward are (1) to request countries to compile historical data by the new ICES areas (this assumes that landings data are available by rectangle) or (2) simply assume that all landings of blue ling from XII are from XIIb.  However, because historical and current landings from XII are considerably lower than from other areas, inclusion of these landings in the assessment is very unlikely to impact on the perception of the current stock status of southern blue ling.

Regarding [b]:  The paucity of national fleet data may impact on the evaluation of the socio-economic impact of management options.

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 type3

	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

	1998
	Exploratory
	Schaefer& DeLury depletion model
	CEDA
	No
	No
	Trends in French commercial otter trawl and Faroese longline LPUE
	ICES, 1998.

	2000
	Exploratory
	Schaefer& DeLury depletion model
	CEDA
	No
	No
	Trends in French commercial  otter trawl LPUE
	ICES, 2000.

	2002
	Exploratory
	Schaefer& DeLury depletion model
	CEDA
	No
	No
	Trend in French commercial  otter trawl LPUE
	Basson et al, 2002

	
	Exploratory
	Estimation of virgin biomass using swept area

method
	
	No
	No
	Trend in French commercial  otter trawl LPUE
	Basson et al, 2002

	
	Exploratory
	Beddington and Cooke
	Excel spreadsheet by Basson
	No
	No
	Trend in French commercial  otter trawl LPUE
	Basson et al, 2002

	2004
	Exploratory
	Schaefer, Pella- Tomlinson and Fox production models & DeLury depletion model
	CEDA
	No
	No
	Trend in French commercial  otter trawl LPUE
	ICES, 2004

	
	Exploratory
	Stock reduction
	PMOD
	No
	No
	Trend in French commercial  otter trawl LPUE
	ICES, 2004

	2006
	Exploratory
	Catch Survey analysis
	CSA (Benoit Mesnil)
	No
	No
	Trend in French commercial  otter trawl LPUE
	ICES, 2006.


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

ICES advice on deep-water stocks is produced biennially and the frequency of assessments is geared to this cycle.  No assessments have been attempted since 2006. Since then ICES advice has continued to be based on the trend in French commercial otter trawl LPUE.
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.
ICES WGDEEP 1998:
Schaefer production model:
Total international landings (1963-1996)
Faroese longline CPUE for Vb (1985-1996)
Time lag = 0 (production assumed to be from growth and not recruitment (time series LPUE too short to carry out sensitivity analysis of time lag)

Range of ratios of initial exploitable biomass to virgin biomass 

Log normal error

DeLury depletion model:
Total international landings numbers (actual from 1984 onwards, prior to this estimated by dividing annual landings by mean average mean weight at age in landings, 1980-84).
Faroese longline CPUE for Vb (1985-1996).
M=0.15

Range of error models

ICES WGDEEP 2000: 
Schaefer production model:
Total international landings (1963-1998)
French otter trawl LPUE for directed fishery in Vb, VI and VII (1988-1998)
Time lag = 0 (production assumed to be from growth and not recruitment (time series LPUE too short)

Range of ratios of initial exploitable biomass to virgin biomass 

Range of error models

DeLury depletion model:
Total international landings numbers (actual from 1984 onwards, prior to this estimated by dividing annual landings by mean average mean weight at age in landings, 1980-84).
French otter trawl LPUE for directed fishery in Vb,VI and VII (1988-1998).
M=0.15

Range of model parameters and error models

Basson et al, 2002:
Schaefer model:
Total international landings (1963-1998)
French otter trawl LPUE for directed fishery in Vb,VI and VII (1988-1998)
Time lag = 0 (production assumed to be from growth and not recruitment (time series LPUE too short)

Range of ratios of initial exploitable biomass to virgin biomass 

Range of error models

DeLury depletion model:
Total international landings numbers (actual from 1984 onwards, prior to this estimated by dividing annual landings by mean average mean weight at age in landings, 1980-84).
French otter trawl LPUE for directed fishery in Vb,VI and VII (1988-1998).
M=0.15

Range of model parameters and error models

Swept area estimation of virgin biomass:
German trawl survey data from 1974-80 (Lorance and Dupouy, 2001)

Total horizontal seabed surface area (POSIDU program – Ifremer)

Catchability = 1.0. Therefore biomass estimate is a minimum estimate.

Beddington and Cooke method:
k=0.15

Age of recruitment = 6 years

Virgin biomass of around 45,000 t (from swept area analysis)

M=0.15

ICES WGDEEP 2004
Schaefer model:
Total international landings (1963-2003).
French otter trawl LPUE in VI and VII (1989-2003).
Spanish Baka trawl LPUE in VI (1994-2003)

Time lag = 0 (production assumed to be from growth and not recruitment (time series LPUE too short)

Range of ratios of initial exploitable biomass to virgin biomass, time lags and error models 

Each LPUE series had to be fitted separately.

Pella-Tomlinson production model:
Total international landings (1963-2003)
French otter trawl LPUE in VI and VII (1989-2003)
Spanish Baka trawl LPUE in VI (1994-2003)

Time lag = 0 (production assumed to be from growth and not recruitment (time series LPUE too short)

Range of ratios of initial exploitable biomass to virgin biomass, time lags and error models 

Each LPUE series had to be fitted separately.

Fox production model:
Total international landings (1963-2003)
French otter trawl LPUE in VI and VII (1989-2003)
Spanish Baka trawl LPUE in VI (1994-2003)

Time lag = 0 (production assumed to be from growth and not recruitment (time series LPUE too short)

Range of ratios of initial exploitable biomass to virgin biomass, time lags and error models 

Each LPUE series had to be fitted separately.

DeLury depletion model:
Total international landings numbers (actual from 1984 onwards, prior to this estimated by dividing annual landings by mean average mean weight at age in landings, 1980-84).

French otter trawl LPUE for VI and VII (1989-2003).
M=0.15

Range of model parameters and error models

Stock reduction model:
Total international landings (1963-2003).
French otter trawl LPUE in VI and VII (1989-2003).
Spanish Baka trawl LPUE in VI (1994-2003)

Other input parameters:

	Parameter
	Symbol
	Value

	Natural mortality
	M
	0.15

	Maximum age
	Amax
	30

	Age of recruitment
	Ar
	7

	Age of maturity
	Am
	7

	von Bertalanffy

 parameters
	L infinity

k

t0
	125 cm

0.15

1.0

	Length-weight parameters
	a
	2.0 E-6

	
	b
	3.15


Each LPUE series had to be fitted separately.

ICES WGDEEP 2006:
Catch Survey Analysis (CSA):
Total international landings numbers, fully recruited and recruits, separately (1989-2005)

French trawl LPUE in numbers for reference rectangles in Vb, VI and VII , fully recruited and recruits, separately (1989-2005).
Mean fish weight in landings , fully recruited and recruits, separately (1989-2005)

M=0.15

S ratio =1.0

Nm recruits assumed to be all fish <80 cm in length

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?

Reference [a]:
Lack of time-series discard data

Lack of fisheries-independent survey data

Method and data used to generate French LPUE indices have changed frequently.  No peer-reviewed method developed as yet

Haul by haul data LPUE available from French fisher tally-books do not go back before 2000

Available commercial LPUE indices are short relative to history of fishery. Difficult to fit meaningful time-lags (better now?)

Little contrast in abundance indices (one-way trip). May be better now.
Lack of reliable time-series recruit data

Uncertainty regarding accuracy of growth parameters (ageing difficulties).
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.

Limited guidance available for all methods

Given data poor situation, surplus production and DeLury models seemed obvious choice, influenced by ease of use of CEDA package. Stock reduction trialled following use for orange roughy stocks in southern hemisphere (now abandoned in favour of bayesian methods (CASALS package).
3.3.2 Benchmark: for benchmark assessments please describe agreed best practise and rationale for selection.

Not applicable – a benchmark assessment has not yet been carried out for this stock.
3.3.3 Uncertainty: how is uncertainty addressed in all types of assessments?

Surplus production & DeLury methods used with and without bootstrapping.
Stock reduction used in deterministic mode.
CSA used with bootstrapping.
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.

May be appropriate to consider multispecies options with blue whiting and argentine.
3.3.5 Retrospective analyses: do assessments include retrospective analyses?

Only for CSA exploratory assessment carried out 2006 (ICES, 2006).
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.
None are used at present.
ICES (1998) put forward the following for use on all deep-water stocks under the remit of WGDEEP:
With regard to suitable biological reference points for deep-water stocks, given that the basic data available for these stocks are still comparatively sparse the measures of limit and precautionary reference points suggested for data-poor situations by the ICES Study Group on the Precautionary Approach to Fishery Management (ICES, 1997) are appropriate:
Fishing mortality (F) reference points

Flim = F35 %SPR
Fpa = M

Biomass reference points

Blim = 0.2 * Bmax (may be a smoothed abundance index)

Bpa = 0.5 * Bmax
Where B is exploitable biomass, M is natural mortality rate and F35%SPR is the F corresponding to a spawning stock biomass per recruit which is 35% of the virgin spawning stock biomass per recruit i.e. when F = 0.

For many stocks there are no absolute biomass estimates available, and instead ICES uses indices of abundance e.g. CPUE index from a research vessel survey or from commercial fishing vessels. These indices are denoted by U, so that Ulim is an index for Blim. Thus the reference points become:
Ulim = 0.2 * Umax 
Upa = 0.5 * Umax
ICES in its advice has not used these BRPs for blue ling (or any deep-water stocks) and has repeatedly cited the following:
In common with other deep-water stocks, Ulim has previously been proposed at 0.2* virgin biomass and Upa at 0.5* virgin biomass (ICES, 1998).  In the absence of abundance indices that correspond to the start of the fishery, the reference points cannot be calculated (ICES, 2008a).

This is true for southern blue ling but may not apply to all deep-water stocks under the remit e.g. orange roughy stocks.
3.5 Projections: Do you perform projections of future stock status?
No.
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 applicable.
3.5.2 Are projections deterministic or stochastic?
Not applicable.
3.5.3 How is recruitment simulated in the projection/ (historical geometric mean, using S/R model etc)

Not applicable.
3.5.4 How is stock growth simulated (e.g. exponential survival equation)?

Not applicable.
3.5.5 How are biological parameters projected (stochastically, mean of last 3 years etc)?
Not applicable.
3.5.6 What reference points are used in the projections?
Not applicable.
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 applicable.
3.5.8 Has this rule been agreed with all stakeholders?
Not applicable.
3.5.9 Has the rule been simulation tested using MSE?  If so please describe methods and outcomes.
Not applicable.
3.5.10 Is the rule robust to uncertainties within the fishery system?
Not applicable.
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?

Yes, from swept area estimation of virgin biomas = 45,000 t:
German trawl survey data from 1974-80 (Lorance and Dupouy, 2001).
Total horizontal seabed surface area (POSIDU program – Ifremer).
Catchability = 1.0
Likely to be unreliable as (1) catchability set to unit (no information available for the trawl gear used) and (2) area surveyed was only VI and VIIbc (and therefore excluded Vb and XIIb)

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?

Yes:
CEDA – can use one abundance index at a time.
PMOD – very sensitive to values of t0 and length of time series used. Unstable at times.  Should be able to use more than one abundance index but did not in practise.

CSA – very difficult to use.  Highly sensitive estimates of catchability ratio s, which can be calculated by minimalisation procedure but this appears to be unreliable (?).
Note stochastic version of PMOD not used.
3.6.2 Were the packages/programs used suitable for use by scientists with little or no experience of them?

CEDA and Beddington and Cooke spreadsheet – yes.
PMOD and CSA – no.
3.6.3 If not, how could they be improved?

PMOD and CSA should be re-written in R with some sort of data entry/parameter front end (visual basic?).
CEDA should be re-written so that it allows use of more than one abundance index.
3.6.4 Were the assessment diagnostics fit for purpose? If not how could they be improved?

CEDA – excellent.
PMOD and CSA – diagnostics almost non-existent.  Both require automatic generation of residuals (plots) and other relevant diagnostics.

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

No.
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?

ICES WGDEEP assessments are reviewed by ACOM.
Assessments in Basson et al – no.
3.7.2 What were the outcomes for the latest benchmark/update assessment and for all exploratory assessments?

No benchmark assessments have been attempted.
Exploratory assessments:
ICES WGDEEP 1998:
Schaefer production model:
The results for a range if initial proportion of stock to virgin biomass were investigated using sensitivity analysis and a log normal error and a time lag=0 throughout. The with the exception of extreme values of the proportions the results for carrying capacity (K), catchability (q), MSY and final biomass were reasonably consistent. Residuals were fairly well behaved, reflecting a reasonable model fit (R2=0.7), although a pattern was evident in residual catches which was present for a range of error models and parameter assumptions. Given the consistency of the results and an a priori knowledge of the fishery, a range of time lags was evaluated assuming an initial proportion of 0.9. The results were reasonably consistent:
MSY – range 3,200 to 5,800 t

Current biomass – range 4,200 to 6,400 t

Southern blue ling recruit at age 6-7, and concern was expressed at accepting a time-lag of this magnitude. For a range of time lags (1 and 7 years).
MSY – range 3,400 to 4,500 t

Current biomass – range 4,300 to 5,600 t

Stock biomass at start of period (1963) – range 69,000 – 94,000 t

Stock biomass at start of LPUE series (1986) – range 23,000 – 25,000 t

WGDEEP management considerations- present stock biomass could be in the order of 24-30% of virgin biomass i.e. far below Bpa and slightly above blim

For Figures see  ICES (1998.
1998- DeLury depletion model:
Results (not presented in ICES WGDEEP Report (1998) but included in ICES folders) were very unreliable, reflecting a poor fit for a range of assumptions of initial proportion of stock to virgin biomass and different error models.

ICES WGDEEP 2000:
Schaefer production model:
The results were unreliable. The fit was reasonable but estimates of the intrinsic rate of growth (r) and MSY were extremely variable (results not presented in ICES WGDEEP Report (2000) but included in ICES folders).

DeLury depletion model:
Results (not presented in ICES WGDEEP Report (2000) but included in ICES folders) were very unreliable, reflecting a poor fit for a range of assumptions of initial proportion of stock to virgin biomass and different error models.
Basson et al, 2002:
Schaefer model:
The results from Schaefer were also unreliable. The fit was reasonable but estimates of the intrinsic rate of growth (r) and MSY were extremely variable (results not presented).

DeLury depletion model:
The results for the DeLury model were very unreliable, reflecting a poor fit by the model (R2<0.1) for a range of assumptions of initial proportion of stock to virgin biomass and error models (results not presented).

Swept area estimation of virgin biomass:
Estimates of relative density from German trawl survey data from the 1970s, calculated using the swept area method, and minimum virgin biomass (B0), calculated by raising density estimates to total surface area assuming a catchability of 1.0, give a total value of B0 of around 45,000 t (Table 3.1).

Table 3.1.  Estimation of B0 for blue ling in Sub-area VI and Division Vb,c assuming a catchability of 1.0.

	
	Depth band

	
	400 to 600m
	600 to
800m
	800 to
1000m
	1000 to
1200m
	1200 to 1400m
	Total virgin biomass (kt)

	Relative density
	210
	850
	3800
	730
	180
	

	Virgin biomass (kt)
	1
	6
	29
	8
	1
	45


Beddington and Cooke method:
Using the Beddington and Cooke procedure assuming a growth coefficient (K) of 0.15, natural mortality of 0.15, age of recruitment of 6 years and a virgin biomass of around 45,000t, MSY was estimated to be around 2,600t (MSY/B0 = 0.058).

ICES WGDEEP 2004:
Using French otter trawl LPUE.
Schaefer model:

The fit from the Schaefer model, assuming an exploratory time lag of 0, was poor for a range of error models, with least squares error giving a marginally better fit (R2=0.295) (in ICES files).  More importantly, residual catches from all error models showed a strong pattern with time.

Assuming least squares error, the model was re-run with a range of time lags up to and including 7 years (age of recruitment is 7 years).  The only reasonable fit obtained (R2=0.674) was with a time lag of 7 years.  The pattern in residual catches, although less strong, was still evident (in ICES files), reflecting a poor fit to data in the most recent years.  A further concern is that the CPUE series comprise data for 15 years only, and therefore available data to fit a time lag of 7 years are quite limited.
Pella-Tomlinson production model:
The fit from the Pella-Tomlinson model, assuming an exploratory time lag of 0, was poor for a range of error models, with least squares error giving a marginally better fit (R2=0.295) (in ICES files).  Residual catches from all error models showed a strong pattern with time.

Assuming least squares error, the model was re-run with a range of time lags up to and including 7 years.  The only reasonable fit obtained (R2=0.674) was with a time lag of 7 years.  The pattern in residual catches, although less strong, was still evident (in ICES files). 

Assuming least squares error and a time lag of 7, the model was re-run with a range of z shape parameters.  A Z value of 2 gave the best fit (R2= 0.749) and a slightly improved pattern in residual catches with time (in ICES files).

Fox production model:
The fit from the Fox model, assuming an exploratory time lag of 0, was poor for a range of error models, with least squares error giving a marginally better fit (R2=0.295) (in ICES files).  Residual catches from all error models showed a strong pattern with time.

Assuming least squares error, the model was re-run with a range of time lags up to and including 7 years.  The fit of the model was poor throughout, with a strong pattern in residual catches (in ICES files).

DeLury depletion model:
The DeLury model fitted the data very poorly (R2<0.1) for a range of assumptions of error model (linear, log, gamma).

Stock reduction model:
A number of technical difficulties were encountered running the stock reduction program (PMOD).  Firstly, the model would not accept values of T0 >1.0.  Sensitivity analysis indicated that model was not particularly sensitive to values of between 0 and 1 and so it was decided to proceed with a value of 1.0.  Secondly, the results from the model were sensitive to the number of years included. This appeared to be a formatting problem because reasonably consistent results were obtained when 40, 30, 20 years’ data were used, but the model generated very different results when a single additional years’ data were added.  These problems require further investigation and only the results using catch data back to 1964 are presented here.  These should be treated with considerable caution and be used for indicative purposes only.

The trend in fishing mortality (Figure 3.1) shows a high in 1988 of 0.32, a further high in 2001 of 0.47 and then a strong decline in 2002 and 2003 consistent with a recent reduction in international catches.

Exploitable biomass is estimated to have declined strongly across the time period (Figure 3.2).  Current biomass (21,628 t) is estimated to be 13% of virgin biomass (164,500 t)

The stock reduction model also provides an estimate of the annual mean catch that can be taken, consistent with a 10% probability of spawning stock biomass falling below 20% of virgin SSB.  This catch is termed the maximum constant yield (MCY). Given that age of recruitment and age of maturity are reasonably similar for blue ling in this stock, 20% of virgin SSB can be considered to be broadly equivalent to 20% of virgin exploitable biomass.  It should be possible, therefore, to estimate a sustainable constant catch broadly consistent with a high probability of maintaining exploitable biomass above the limit reference level for deep-water stocks in the ICES area.

MCY is estimated to be around 3,100 t, approximately 2% of virgin exploitable biomass.
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Figure 3.1.  Trend with time in fishing mortality – blue ling in Vb, VI, VII (Stock reduction model – French trawl CPUE).

[image: image18.wmf]0

20000

40000

60000

80000

100000

120000

140000

160000

180000

1963

1965

1967

1969

1971

1973

1975

1977

1979

1981

1983

1985

1987

1989

1991

1993

1995

1997

1999

2001

2003

Exploitable biomass (t)


Figure 3.2.  Trend with time in exploitable biomass – blue ling in Vb, VI, VII (Stock reduction model – French trawl CPUE).
LPUE from Spanish baka trawlers:
DeLury model:
The DeLury model fitted the data very poorly (R2<0.1) for a range of assumptions of error model (linear, log, gamma).

Schaefer model:
The fit from the Schaefer model, assuming an exploratory time lag of 0, was poor for a range of error models, with log error giving a marginally better fit (R2=0.310) (in ICES files).  Residual catches from all error models showed a strong pattern with time.

Assuming log error, the model was re-run with a range of time lags up to and including 7 years (Table 3.2). The results indicate that the model is unstable and very sensitive to the time lag applied.  Although the pattern in residual catches with time is better for fits with high R2 values, estimates of r are mostly very high.  A major concern is that the CPUE series comprise data for 10 years only, and therefore available data to fit a time lag of 7 years are very limited.

Table 3.2.  Blue ling in Vb,VI,VII (Schaefer – Spanish trawl CPUE)

	Time lag
	K (t)
	q
	r
	MSY (t)
	Biomass in 2003 (t)
	R2

	0
	409,490
	1.79 E-06
	2.28
	23
	68,167
	0.31

	1
	82,701
	4.21 E-06
	1.65
	34,187
	74,511
	0.75

	2
	117,440
	2.64 E-06
	0.96
	28,043
	80,041
	0.92

	3
	7,450,453
	3.32 E-08
	0.97
	1,801,757
	4,571,838
	0.38

	4
	182,455
	2.16 E-06
	0.74
	33,688
	105,311
	0.85

	5
	61,430,080
	5.94 E-09
	1.82
	2.78 E+07
	6.03 E+07
	0.90

	6
	126,627
	9.91 E-06
	0.66
	20,876
	31,167
	0.90

	7
	115,331
	7.76 E-06
	0.35
	10,163
	18,793
	0.32


Fox model:
The fit from the Fox model, assuming an exploratory time lag of 0, was poor for a range of error models, with log error giving a marginally better fit (R2=0.302) (in ICES files).  Residual catches from all error models showed a strong pattern with time.

Assuming log error, the model was re-run with a range of time lags up to and including 7 years. The results were very similar to those from Schaefer, showing high instability and mostly high values of r (in ICES files).

Pella-Tomlinson model:
The fit from the Pella-Tomlinson model, assuming an exploratory time lag of 0, was poor for a range of error models, with log error giving a marginally better fit (R2=0.310) (in ICES files).  Residual catches from all error models showed a strong pattern with time.

Assuming log error, the model was re-run with a range of time lags up to and including 7 years.  The results were very similar to those from Schaefer and Fox, showing high instability and mostly high values of r (in ICES files).

Given the instability of the model, the effect of changing the Z shape parameter was not explored.
Stock reduction model:
The same technical problems were encountered as described for French trawl LPUE.  The results should, therefore, be treated with considerable caution and only be used for indicative purposes. A further concern is that the Spanish CPUE series is short compared with the historical span of the fishery. The results obtained were very similar to those obtained using the French trawl series (in ICES files).  The trend in fishing mortality shows a high in 1988 of 0.33, a further high in 2001 of 0.45 and then a strong decline in 2002 and 2003 consistent with a recent reduction in international catches.  Exploitable biomass is estimated to have declined strongly across the time period.  Current biomass (24,681 t) is estimated to be 15% of virgin biomass (166,200 t).  MCY is estimated to be around 3,100 t, approximately 2% of virgin exploitable biomass.
ICES WGDEEP 2006:
Catch Survey Analysis (CSA):
The model was run on the assumption that catches were taken in the middle of the year.  An estimate of the catchability ratio (s) of recruits and fully recruited components in the survey (in this analysis – the commercial French trawl CPUE) is required by the model.  This can be determined either by profiling the SSQ of the model fit (the model scans a specified range of s factors and automatically uses the value that gives the smallest SSQ) or by carrying out manual iterations of the model to select the value of s giving the lowest SSQ.  The former approach gave values very dependent on the choice of the specified range of s (Table 3.3).  Setting the upper limit of s to 1.0 and 2.0 gave estimates very close to the upper limits.  This can be a failing of the minimization procedure used in the model so it was decided to carry out some manual iterations between a range of 1.2 and 1.4. An inverted bell-shaped distribution was expected but with this dataset SSQ was reduced until a value of 1.36 at which point the model became highly unstable and the SSQ increased by several orders of magnitude.  Furthermore, inspection of results for estimated fishing mortality for s values above 1.34 indicated values of F into single figures and also other indications of model instability.
Table 3.3.  Results for s from automatic profiling the SSQ of the model fit for a range of S limits.

	Lower limit of s
	Mid-value of s
	Upper limit of s
	Profiled s value with lowest SSQ

	0.1
	0.6
	1.1
	1.0986

	0.1
	1.0
	2.0
	1.9970

	0.1
	1.5
	3.0
	1.3425


The problems encountered in determining an estimate of s may be related to a number of factors. It is recommended that CSA is run using a recruit series based on a single yearclass and in this analysis recruits comprised of at least two yearclasses have been used. It is also recommended that survey indices are used rather than indices derived from commercial catch and effort, because the latter may be confounded by changes in selectivity, catchability and background noise.

Exploratory development work on CSA indicates that estimates of absolute stock size are very sensitive to the choice of s, however trends in relative biomass can be qualitatively similar under various assumptions for s (within a reasonable range).  It was therefore decided to use a value of 1.34 in the final assessment and to focus on the results for trends in stock size rather than absolute values.

Total stock biomass is estimated by CSA to have declined by around 65% between 1989 (193 kt) and 2005 (69 kt) (Figure 3.3).  Fishing mortality is estimated to have increased from 0.08 in the early 1990s to a peak of 0.2 in 2001 and then declined thereafter (Figure 3.4).  However, examination of the log-residuals (Figure 3.5 and Figure 3.6) show a marked pattern with time for both recruits and fully recruited population estimates.  Estimates of total population and recruit numbers also show a marked retrospective pattern in that they are consistently underestimated (Figure 3.7 and Figure 3.8).  There is also a lack of convergence of total population estimates back in time. These results may be further indications that the abundance data used in the analysis may not be appropriate for the CSA model.
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Figure 3.3.  Trend in total stock biomass of blue ling in Vb, VI and VII, as estimated by CSA (5th and 95th percentiles are shown as dotted lines).
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Figure 3.4.  Trend in fishing mortality of blue ling in Vb, VI and VII, as estimated by CSA.
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Figure 3.5.  Log-residuals about recruit estimates from CSA.
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Figure 3.6.  Log-residuals about estimates of ‘fully recruited’ from CSA.
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Figure 3.7.  Retrospective analysis of estimates of total stock biomass from CSA.
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Figure 3.8.  Retrospective analysis of estimates of recruit numbers from CSA.

The results from this exploratory assessment should be treated with considerable caution because the abundance data are derived from commercial catch and effort and the recruit index comprises more than one yearclass.  Notwithstanding, the trends in stock biomass and F obtained from CSA are broadly similar to those obtained by WGDEEP in 2004 using a stock reduction model (Figure 3.9 and 10). 
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Figure  3.9.  Comparison of population biomass estimates from CSA and stock reduction methods.
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Figure 3.10 Comparison of fishing mortality estimates from CSA and stock reduction methods.

This is to be expected to some extent given that the latter also relied on abundance data from the French trawl fleet, but the inclusion of recruit variability in the CSA model appears to have had little effect on the resultant trends in population biomass and F.  Absolute estimates of biomass and F are not in agreement but this is to be expected given the problems estimating s in the CSA model.  It should be noted that the stock reduction model is capable of estimating the trend in stock biomass in earlier years of the fishery when abundance data are not available.
3.7.3 How could assessments be improved in terms of the data used and the methods used?

Data used:

Make use of haul by haul LPUE data available from French fishers (especially if can be extended back in time)

Collate available discard data

Improve accuracy of growth parameters (more reliable ageing required)

Methods (in no particular order):
Try simple life history tables

Incorporate ecosystem indicators in assessments.

Re-try stock reduction (and CSA-type models) using more robust software and better diagnostics)

Repeat production models using ASPIC (allows More than one index to be used)

Trial indexed recruitment method (CEDA)

Bayesian assessment methods

Trial length-based assessments (size transition matrix model?)

Trial multispecies assessments including blue whiting and argentine

Catch curve analyses.
3.7.4 What additional data and information would be required?

The most important new data required for future assessments is an abundance index from an internationally coordinated fisheries-independent trawl survey of Vb, VI, VII and XIIb as put forward at WGDEEP in 2009, and formally proposed by ICES PGNEACS.
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 mean length, age, tonnage (GRT/GT) and power (KW) composition for each fleet ID listed at 2.1.1 above available? If so please append.

Based on landings, fishing gear (passive vs active) fleet size, the importance of these data is summarised below.
	UKSCOOT
	Important

	UKSCOGILL
	Less important

	UKEWOT
	Important

	UKEWP
	Less important

	UKEWLL
	Less important

	UKEWGILL
	Less important

	UKEWP
	Less important

	FRAOT
	Very important

	SPAOT
	Very important

	FAROT
	Very important

	FARLL
	Very important

	NORLL
	Important

	SOVOT
	Less important

	IREOT
	Less important

	GEROT
	Less important

	LITHOT
	Less important

	POLOT
	Less important

	ICE?
	Less important

	ESTOT
	Less important

	RUSOT
	Important


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

	UKSCOOT
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	UKEWOT
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	FRAOT
	Yes
	Yes (100mm moving to 120mm)
	Yes
	Yes
	Yes
	Yes
	Yes

	SPAOT excl. Basque

Basque
	Yes


Yes (single)
	Yes


Yes (100mm)
	No


No
	Yes


Yes
	Yes but only for obs trips

Yes
	Yes


Yes
	Yes


Yes

	FAROT
	Yes
	Yes (135mm)
	Yes
	Yes
	Yes
	Yes
	Yes


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 skipper tallybooks or both).
UKSCOOT – Effort data is available by statistical rectangle. Landings declarations are available at a trip based level of resolution. We also have access to daily logbook declarations; however their accuracy has not been proved.

UKEWOT – Effort data is available by statistical rectangle and, from 2003 onwards. Landings declarations are available at a trip based level of resolution.
FRAOT – by haul from skipper tally-books 2000 onwards.
SPAOT (Basque) – data are available by rectangle but can be extrapolated to Lat and Long level.

For longliners:
	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

	FARLL
	No info available
	No info available
	No info available
	No info available
	No info available
	No info available
	No info available

	NORLL
	Vert
	Yes
	Yes
	Yes
	Yes
	Yes- but not all vessels
	Yes

	SPALL
	Horiz
	Yes
	Yes
	No
	Yes
	No
	Yes


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 skipper tallybooks or both).
No information available

For netters:
	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

	UKEWGILL
	Gillnet
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	UKSCOGILL
	Gillnet
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes


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 skipper’s tallybooks or both).
UKSCOGILL – Effort data is available by statistical rectangle. Landings declarations are available at a trip based level of resolution. We also have access to daily logbook declarations; however their accuracy has not been proved.

UKEWGILL – Effort data is available by statistical rectangle and, from 2003 owards, by haul and depth (latter is work in progress). Landings declarations are available at a trip based level of resolution.
4.1.2.1 How could the content, availability and quality of fishing effort data be improved for the fleets fishing your stock?

UKSCOOT & UKSCOGILL – Quality of effort data would be improved by a roll-out of the e-logbooks scheme. Currently data are considered reliable at a trip level, but accuracy of allocation of landings and effort within a trip has not been proven and a mandatory electronic logbook would be a step in the right direction to improving this.  Need better compliance with deep-water licensing scheme so that information on fishing depth is available.

FAROT FARLL – need better compliance.  Should improve with gradual introduction of e-logbooks (not mandatory at present).
From SPAOT (Basque) – Mostly of the information is given by statistical rectangle, better information could be improved if the data in logbooks were in lat and long. The availability of not codified information from VMS would allow the identification the vessels of each fleet and to improve significantly the quality of fishing effort data.

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.

UKSCOOT – Available from WGDEEP reports
FAROT FARLL – No discard data available

SPAOT – yes discard data available from part of fleet sampled by scientific observers.

4.1.4 VMS data.
4.1.4.1 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?

	UKSCOOT
	For vessels >15m
	Yes

2006 - 2010
	Yes
	Yes
	Yes
	Yes
	Could be if required

	UKEWOT
	For vessels >15m
	Yes from 2000 onwards (vessels >24 m) and 2006 onwards for others
	Yes
	Yes
	Yes
	Yes
	Could be if required

	FRAOT
	Yes
	2003-
	Yes
	Yes -2009 onwards
	No
	No
	No

	SPAOT excl Basque

Basque
	Yes

Yes
	N/K
Yes
	No

No
	Yes

No
	No

No
	No

No
	No

No

	FAROT
	For vessels >15m
	2008-
	No
	
	No
	No
	No

	FARLL
	For vessels >15m
	2008-
	No
	
	No
	No
	No

	NORLL
	Yes
	N/K
	N/K
	
	N/K
	N/K
	N/K

	UKEWGILL
	As per UKEWOT
	As per UKEWOT
	As per UKEWOT
	As per UKEWOT
	As per UKEWOT
	As per UKEWOT
	As per UKEWOT

	UKSCOTGILL
	N/K
	N/K
	N/K
	N/K
	N/K
	N/K
	N/K


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

UKSCOOT – Access to VMS data at Marine Scotland is relatively recent and work is currently ongoing to determine how to use it effectively, for instance the ongoing EU Lot 2 project “Development of Tools for Logbook and VMS Analysis”. Work is currently underway identifying the appropriate scale of resolution required to resolve fishing activity with respect to proposed deep-water MPAs.

UKEWOT and UKSCOOT – VMS data has been used in conjunction with logbook data to indicate the position of spawning aggregations of blue ling (Large et al, 2009a).
4.1.4.3 How could the coverage, availability, quality and use of VMS data be improved?

UKSCOOT – Quality of VMS data would be improved by reducing the mandatory polling frequency from bihourly to around every 15-20 minutes.  This would enable the soak times of static gears to be measured much more effectively, and allow a more precise estimation of effort than the currently applied kilowatt-day.

FAROT & FARLL – make VMS data available for scientific use.
4.1.5 Observer data:
4.1.5.1 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?

	UKSCOOT
	Scientific
	Yes
	Variable
	Yes
	If requested

	UKEWOT
	No observers
	
	
	
	Historical fishery

	FRAOT
	Scientific
	Some DCF/some licensing
	N/K
	Yes – (in French!)
	Yes , from 2009 onwards

	SPAOT
	Scientific
	DCF
	Porcupine (Basque) -3/4%

Hatton (non-Basque)– 6-20% fishing days 2005-2008
	No
	Yes from 2010 onwards

	FAROT
	Enforcement
	
	N/K
	
	No

	FARLL
	N/K
	N/K
	N/K
	
	No

	NORLL
	N/K
	
	N/K
	
	Yes

	UKEWGILL
	Scientific
	EC Licensing
	Variable
	Yes
	Not fully –obs scheme now terminated.

	UKSCOTGILL
	None
	N/A
	No coverage  as all are Anglo-Spanish landing to Spain
	Yes
	N/A


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

	UKSCOOT
	Yes
	Yes
	Yes
	No
	Yes
	No
	Yes
	Yes

	UKEWOT
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	FRAOT
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	SPAOT
	Yes

(2003-2009)
	Yes (2003-2009) except invertebrates at Porcupine
	Yes

(2001-2009 Basque)
	No-Porc(Basque)

Yes-Hatton (non-Basque)
	Yes
	No
	Yes
	Yes

	FAROT
	No
	No
	No
	No
	No
	No
	No
	No

	FARLL
	No
	No
	No
	No
	No
	No
	No
	No

	NORLL
	N/K
	N/K
	N/K
	N/K
	N/K
	N/K
	N/K
	N/K

	UKEWLL
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	UKEWGILL
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	UKSCOTGILL
	No
	No
	No
	No
	No
	No
	No
	No


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

Species range covered may vary across fleets known to have observers.
SPAOT (Basque) – all species in retained and discarded catch are recorded.
4.1.5.4 Are species ID keys available and are they fit for purpose?

Yes – for all fleets known to have observers.
4.1.5.5 Are species recorded as presence/absence, by weight or by number?  Please describe by fleet ID.
UKSCOOT – by number.
UKEWGILL & UKEWLL – by number and weight (but not directly, derived from length data).
SPAOT – Number and weight at Porcupine (Basque) and weight only at Hatton (non-Basque).
FRAOT – weight and number.
4.1.5.6 Please list fishing effort details recorded by observers on vessels in each fleet.

UKSCOOT – Start and end time of haul, position.

UKEWGILL & UKEWLL – Start and end time of haul, position, depth, length of and type of gear used.
SPAOT – Start and end time of haul position (non-Basque), by rectangle (Basque), number fishing days, hauls, trips).
FRAOT – Type and size of gear, tow duration, depth, target spp. shooting and hauling position.
4.1.5.7 Are corals and sponges recorded as presence/absence, by weight or by number? Please describe by fleet ID.

UKSCOOT – No.
UKEWGILL and UKEWLL – occasionally presence/absence.
SPAOT (Non-Basque) – Hatton presence/weight under ECOVUL/HARPA Project (includes all invertebrates).
SPAOT (Basque) – Porcupine – no.
FRAOT – presence/absence.
4.1.5.8 To what taxonomic level are corals and sponges identified? Please describe by fleet ID.
UKSCOOT – N/A.
UKEWGILL & UKEWLL – N/A.
SPAOT (non-Basque) Hatton – main taxa.
4.1.5.9 Are coral and sponge ID keys available and are they fit for purpose? Please describe by fleet ID.
UKSCOOT – N/A.
UKEWGILL & UKEWLL – N/A.
SPAOT (non-Basque) – at Hatton .
4.1.5.10 Please list any PET spp captured by fleet. What details are recorded?

UKSCOOT – See WGEF report for details of DW shark status.  Number, length and sex should be recorded.
UKEWGILL & UKEWLL – data currently under analysis.
SPAOT (Basque) – The number of (fish) PET caught by trawlers fleet in VI and VII is very scarce.  The fishing gear is not adequate to fish large pelagic sharks as porbeagle, basking shark, sikis, Alopias spp. or mammals.  Only two occasional catches of porbeagle have been recorded since 2001.  Not catches mammals are recorded.

The only detail recorded is the number of kg landed:
	Species
	Year
	Kg
	Comments

	Lamna nasus
	2005
	55
	very unusual


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

UKSCOOT – No details recorded.
UKEWGILL & UKEWLL – data currently under analysis.
FRAOT – none taken.
SPAOT (Basque) – no seabirds taken.
4.1.5.12 Please list marine mammal spp captured by fleet.  What details are recorded?

UKSCOOT – Number and species should be recorded for cetacean capture, however this has not occurred on observed trips to date.  Observers also record details of sightings of marine mammals.

UKEWGILL & UKEWLL – None reported.
FRAOT – none reported.
SPAOT (non-Basque) Hatton – under Spanish Project.
SPAOT (Basque) – none taken.
4.1.5.13 Please list turtle spp captured by fleet.  What details are recorded?

UKSCOOT – Number and species should be recorded for turtle capture, however this has not occurred on observed trips to date.  Observers also record details of sightings of turtles.

UKEWGILL & UKEWLL – none reported.
FRAOT – none reported.
SPAOT (Non-Basque) Hatton Yes – under Spanish Project.
SPAOT (Basque) – none taken.
4.1.5.14 How could observer coverage, availability and quality of observer data, and the use of data be improved?

UKSCOOT:
Increased number of trips on deep-water vessels, however resources remain an issue.

Improved cooperation with the industry.
Most deep-water landings in Scotland are transhipped immediately to markets in continental Europe and responsibility for sampling lies with country of first sale (EU regs 1581/2004 and 199/2008). Any data collected doesn’t seem to find its way back to country of landing.

Improved coordination of otolith work. Small numbers of each species may be collected by each country, but a concerted programme of otolith reading, for example if one country agreed to read blue ling, another tusk and so on, coverage and quality of data would likely be improved.

FAROT & FARLL – useful if observers could also do scientific sampling.
FRAOT – coverage good (300 days/per year) but shark ID needs to be improved.

SPAOT (Non-Basque) – Hatton: too much work, need 2 per trip, at least 1 experienced some currently inexperienced. Not all data used lack of time?

SPAOT (Basque) – Porcupine: It can be improved with a more extent period of the observed on board covering the months with more fishing activity of the fleet.
The identification of invertebrates, coral and sponges should be improved in order to record the catches of this species.
4.1.6 Fishing footprint.
4.1.6.1 Does a spatial and temporal fishing footprint of effort exist for each of the fleets fishing your stock?

No, but latest spatial distribution of landings for range of countries combined, included in 2009 WGDEEP Report.
FAROT & FARLL – no but could be done using landings by rectangle.
4.1.6.2 If so please describe the data used (VMS, logbook data etc) and include the latest charts.

Landings data for blue ling in 2006 and 2007 aggregated at the level of statistical rectangle were provided to the working group by France, Ireland, the UK (England and Wales and Scotland) and Iceland.  These are shown in Figure 4.1 and Figure 4.2 (ICES, 2009a).
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Figure 4.1.  Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic vessels, 2006.
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Figure 4.2.  Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic vessels, 2007.

4.1.6.3 How has the fishing footprint changed over time for each fleet?
The total effort from the French fleet decreased since 2003 and a larger proportion is now expended on shelf areas of the Porcupine Bank and the Celtic Sea. This derives from two main factors:
Due to smaller quotas, a smaller number of vessels prosecute an exclusive deep-water fishing activity and most vessels do both deep-water and shelf fishing.  The total effort of the French fleet of vessels holding a deep-sea fishing permit (article 3 of EC regulation No. 2347/2002) therefore included an increasing proportion of shelf fishing over recent years (Figure 4.3).

Some vessels hold a deep-water fishing license although they don't land significant amount of deep-water fish and possibly no blue ling at all. Their deep-water fishing licence is only kept to allow them landing small or occasional by-catch of deep-water species (the EC regulation No 2347/2002 requires that vessels landing more than 100 kg of deep-water species during a fishing trip held a deep-sea fishing permit).

The effort in areas where blue ling is caught decreased in recent years and is more concentrated along the west of Scotland slope (Figure 4.3).  Areas to the North and West of the Hatton bank were no longer fished. In recent years smaller blue ling quotas were caught at lesser distance from landings ports (i.e. in Scotland), this together with higher fuel prices, have reduced the interest of steaming farther offshore.
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Figure 4.3.  Distribution of the effort of the French fleet holding a deep-sea fishing permit.
SPAOT (Basque country) –  The low number of fishing units (Basque Country trawlers) in the subarea VI make the effort in the area very variable by year.  Although the fishing activity has been always located in the same fishing grounds (between the latitudes 59º and 57º N and longitudes 10º and 7º5’ W) and period (from May to July) in some of the years of the historical series landings were not recorded (2004 and 2008 ) (see Figure 4.4 below).
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Figure 4.4.  Landings of blue ling (t) in Subarea VI.
UKSCOOT & UKSCOGILL – No information.
4.1.6.4 Is there any information on the distribution of fishing effort by depth strata?  If so please describe trends with time.

FRAOT - There is information from French tallybooks (see Lorance et al, 2009) for detail of the tallybook scheme). Fishing depth increased during the 1990s and decreased in recent years.  The information from tallybooks is confirmed by anecdotal information that in the 1990s, vessels were progressively equipped with winches and equipments to fish deeper and that in recent years they tended to reduce the fishing depth in order to catch a species composition consistent with quotas and suitable for marketing opportunities.
SPAOT (Basque Country) – Because of a special survey in commercial vessels in the years 2002, 2004, 2005, 2006 there is information of fishing effort by Lat and long.  This information could be translate by depth strata.

UKSCOOT & UKSOGILL – Not known.
UKEWGILL &UKEWLL – work in progress.
4.1.6.5 Please describe highest level of resolution and lowest level of disaggregation available for data of position of fishing recorded in logbooks.

For the French fleet the statistical rectangle is reported in EU logbooks. In the last 20 years, the bulk of the effort and catch of deep-water species by French vessels has been reported by rectangles. In older periods, data were not always reported by statistical rectangle and may have been reported by ICES divisions or sub-areas.

For UK (Scotland) vessels fishing position is recorded in logbooks at a statistical rectangle level, however where logbooks have been linked with VMS data (all Scottish vessels and EU vessels landing into Scotland, 2006-2010) position of fishing effort can be resolved every two hours. 

For UK (EW) vessels) vessels fishing position is recorded in logbooks at a statistical rectangle level, however where logbooks have been linked with VMS data. Position of fishing effort can be resolved every two hours. 
SPAOT (Basque Country) – highest level of resolution in logbooks is the ICES rectangle.
FAROT & FARLL – statistical rectangle but may be concerns about confidentiality.
4.1.7 Abundance indices derived from commercial catch and effort data.
4.1.7.1 Please list available abundance indices indicating which are and which are not used in assessments.
From ICES WGDEEP Reports:
6. CPUE data are available for Faroese trawlers in Division Vb 1994-2008 (ICES, 2009a)
7. Revised time-series (1989-2007) of LPUE data from French trawlers in Vb,VI,VII (ICES WGDEEP, 2008b)

4.1.7.2 Please include tables and figures of all available indices and append data at the lowest disaggregation level possible (ideally haul by haul).
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Figure 4.5.  Blue ling CPUE in Vb from Faroese otter trawlers >1000 HP (data for 2008 are provisional).
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Figure 4.6.  Blue ling LPUEs for French trawlers fishing in Vb and VI.  (i) dotted line: LPUE all vessels, (ii) dashed line:  LPUE of the reference fleet, and (iii) solid line: directed LPUE of the reference fleet (landings for fishing trip where blue ling >10% of total landings).

Table 4.1.  Molva dypterygia landings (t), effective effort (fishing days = trips* (days/trip)) and LPUE (landings in kg/day) of baka trawler landings in the Basque Country (Spain) ports in the period  1996-2008.
[image: image41.wmf]Table 1. 

Molva dypterygia 

landings (t), effective effort (fishing days = trips*(days/trip)) and LPUE (landings in kg/day) of

baka trawler landings in the Basque Country (Spain) ports in the period 1996-2008.

Molva dypterygia (blue ling)

(a)

BAKA trawl-VIII 

BAKA trawl-VII

BAKA trawl-VI

Year

Landings (t)

Effort (days)

LPUE (kg/days)

Landings (t)

Effort (days)

LPUE (kg/days)

Landings (t)

Effort (days)

LPUE (kg/days)

1996

0.0

4378

0.00

0.0

1170

0.00

268.5

695

386

1997

0.0

4286

0.00

0.0

540

0.00

208.1

710

293

1998

0.0

3002

0.00

0.0

1196

0.00

156.1

750

208

1999

0.0

2337

0.00

0.0

1384

0.00

131.1

855

153

2000

0.02

2227

0.01

0.0

1850

0.00

50.2

763

66

2001

0.00

2707

0.00

0.0

1531

0.00

115.5

1171

99

2002

0.02

3617

0.01

0.0

1055

0.00

284.8

1592

179

2003

0.01

3363

0.00

0.0

1060

0.00

129.9

827

157

2004

0.01

4232

0.00

0.0

1074

0.00

5.5

510

11

2005

0.00

3697

0.00

0.1

663

0.12

78.8

484

163

2006

0.01

2979

0.00

0.01

501

0.01

17.6

449

39

2007

0.5

2780

0.19

0.1

476

0.12

48.9

369

132

2008

0.7

2967

0.24

0.0

107

0.00

0.0

349

0


4.1.7.3 Please describe how the indices are calculated? Are they standardised and if so please describe method used/
CPUE from the French trawl fishery to the West of the British Isles (ICES 2008b):
Several problems have been seen previously in the French time series of CPUEs.
In the 1990s, i.e. the first decade of the mixed fishery targeting roundnose grenadier, black scabbardfish and sikis sharks, CPUEs were shown to vary of over 3 different French sub-fleets. Only the CPUE for a sub-fleet of large high-sea trawlers prosecuting a pure deep-water activity was considered as a reliable indicator of stocks abundance (Lorance and Dupouy, 2001). Due to disruption of the time series of French catch statistics database, such CPUE could not be updated in the 2000s.
In 2006, a working document showed that several factors affected the French CPUEs. In particular the fishery have been exploiting new fishing grounds in the 2000s and the CPUEs in these new grounds were higher that in grounds fished since the early 1990s, driving an increase in global CPUEs.  The CPUE per small areas showed different trends (Biseau, 2006).  In addition, due to changes in the national fishery statistics system, the effort data before and after 1999 were not fully consistent. 

Use of total CPUE for all the French fleet is problematic because the composition of the fleet has varied over time with changing proportions of large high-sea trawlers (more than 45 m overall length and 1400 kw power) and medium size high-sea trawlers (28-40 m overall length, less than 1000 kw). 
Nevertheless, for each of roundnose grenadier, blue ling, black scabbardfish and orange roughy, 4 time series of CPUE have been computed (Figures 4.8 and 4.9):
8. total annual catch divided by total effort; 

9. total annual catch in a reference area divided by total effort in the same area; 

10. the same as (2) by a reference fleet; 

11. the same as (2) for the reference fleet considering only directed effort (i.e. effort from sub-trip where the species makes at least 10% of the total catch). 

The reference area was defined based upon the working paper from Biseau (2006) as represented in Figure 4.7. 
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Figure 4.7.  Areas used to compute CPUE of French vessels (green:  New grounds in Vb and VI; dark green:  reference area in Vb; pink:  others in VI; purple:  continental slope in VI; red:  reference in VII).
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 Figure 4.8 CPUE from the reference fleet (a fleet of large high-sea trawlers doing a pure deepwater fishing).  R:  roundnose grenadier; B:  blue ling; S:  black scabbardfish; O:  orange roughy.
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Figure 4.9.  Total CPUE for all French vessels in the reference area.  R:  roundnose grenadier; B:  blue ling; S:  black scabbardfish; O:  orange roughy.
4.1.7.4 Please describe strengths and weaknesses of each index and if not used in assessments please explain why.

From 2009 ICES WGDEEP Report:
An updated exploratory assessment for this stock was not attempted this year as the French abundance index (used in previous assessments) needs to be re-analysed as the vessels in the reference fleet previously used to generate an index back in time to the start of the fishery have stopped fishing. 

From 2008 ICES WGDEEP Report:
CPUE data for Faroese trawlers in Subarea Vb must be treated with caution because there have been shifts in species-directivity during the time period.  For example, there was a shift away from saithe and redfish towards deep-water species between 1995 and 1999, and this is reflected by a large increase in CPUE for blue ling across these years. Data for recent years shows evidence of a slight increase in abundance but this should be interpreted in the context of the entire history of this stock. Previous assessments have indicated a strong decline in stock over the period of the fishery, so Faroese abundance data for recent years may reflect small perturbations or possibly a small increase from a very low historical level. 

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

SPAOT – no comments.
4.1.8 Information and data made available by fishers, fisher organisations or other stakeholders.
4.1.8.1 Please describe any existing data collection programmes in place.

New LPUE series from French otter trawl skipper tally book data (haul by haul) - developed in cooperation with French Industry.
FAROT & FARLL – no programmes in place.
SPAOT – Hatton no but offer to participate and liaise with DEEPFISHMAN.
4.1.8.2 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.

From Lorance et al, 2009:
A database of tallybooks, from skippers' own logbooks, provided by the French industry involved in deep-water fishing to the west of the British Isles was used to standardise blue ling Landings per Unit of Effort (LPUEs). The data covered the years 1992-2008 but only the more extensive data for the period 2000-2008 are sufficient to allow calculation of abundance indices. For each haul, landings by species, tow duration, depth and location were reported. Compared to EU logbooks, this database is on a haul by haul basis instead of being aggregated by fishing sub-trips combining hauls from the same day, ICES rectangle and gear.  Moreover, it includes depth, which is a major factor for catch rates in deepwater fisheries. LPUEs were estimated from Generalised Additive Models (GAMs) with depth, vessel, statistical rectangle and zone by year as explanatory variables. Owing to the statistical distribution of landings rates, landings were modelled by a Tweedie distribution, which is a compound Poisson distribution and allows analysis of data with many zeros, as it is typical for catch data. In order to investigate how to reliably track stock trends, LPUEs were estimated in five regions (Figure 4.10) for different subsets including or not the spawning season, when blue ling aggregates, or considering tows where blue ling was only a bycatch. The results based on the tallybook data indicated that blue ling LPUEs have been mainly stable over the past decade (Figures 4.11 and 4.12). This is consistent with stable mean length in the landings. Haul by haul data are suitable to derive abundance indices for deep-water fisheries assessments.
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Figure 4.10.  Reference areas (set of statistical rectangles) used to calculate French LPUEs for blue ling (a) and number of hauls per area in full dataset (b).  Dark grey:  new grounds in V (new5); light grey:  new grounds in VI (new6); purple:  edge in VI (edge6); blue:  reference in V (ref5); salmon:  all grounds in VII (ref7).  Depth contours are 200, 1000 and 2000 m.

[image: image46.emf]
Figure 4.11.  Predicted standardised relative blue ling LPUE per dataset and area.  Predictions are made for one vessel in January (March for c), 300 mins fishing time and 700 m depth.
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Figure 4.12  Impact of threshold value for bycatch dataset (P=13) on predictions.

4.1.8.3 How could fishers play a stronger role in providing data and information for monitoring and assessments?

Use of sentinel fishers.
4.1.9 Fisheries data in general.
4.1.9.1 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.

Regarding [a]:
If abundance indices based on commercial landings and effort data are to be used to tune assessments they need to cover the entire period of the fishery. However, the best way forward for the future is to use an abundance index from an internationally coordinated fisheries-independent trawl survey of Vb, VI, VII and XIIb as put forward at WGDEEP in 2009, and formally proposed by ICES PGNEACS.

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?
	If EU country, is DCF funded?

	Faroes
	Spring survey for cod, haddock and saithe
	Magnuss Heinason
	Bottom trawl
	Spring
	Annual
	1994 onwards
	No Vb only
	

	Faroes
	Summer survey for cod, haddock and saithe
	Magnuss Heinason
	Bottom trawl
	Summer
	Annual
	1996 onwards
	No Vb only
	

	Spain
	Porcupine groundfish survey
	RV  Vizconde de Eza
	Porcupine baca trawl  40/52, ~3 m vertical opening, ~120 m door spread
	Sept/Oct
	Annual
	2001 onwards
	Porcupine Bank (VIIc) only
	Yes, probably

	Scotland
	FRS Deep-water survey
	Scotia
	Bottom trawl
	Sept
	Now annual
	1998-
	VIa only
	Yes?

	Ireland
	MI Deep-water survey
	Celtic Explorer
	Bottom trawl
	Sept
	Annual
	1993 onwards?
	VIa, VIIb & c
	Yes?


4.2.2 For each survey please:
Describe main aims, the survey protocol and include map of survey grid and the survey gear used in detail. If survey does not cover entire area of stock – please explain why. Document gear selectivity where appropriate:
Faroese Spring and Summer Surveys in Vb:
Two annual groundfish surveys for cod, haddock and saithe are carried out in Faroese waters

Both surveys are restricted to the area within the 500 m contour of the Faroe Plateau.The spring survey has been carried out in February–March since 1982 (100 fixed stations) and the summer survey in August–September since 1996 (200 fixed stations). For the spring survey, however, data are only available for the period 1994–2008 as a consequence of problems with extraction of data from the database.

Small numbers of juvenile blue ling are caught in the Faroese bottom trawl surveys. Owing to the small numbers caught, these data do not constitute any stock or recruitment index. It may, however, be worth following the blue ling catch in these surveys as they may track future changes in the recruitment.

No further information is available.

Spanish Porcupine Groundfish survey:
Spanish Porcupine bottom trawl survey aims to collect data on the distribution and relative abundance, and biological information of commercial fish in Porcupine bank area (ICES Division VIIb-k). The primary species are hake, monkfish, white anglerfish and megrim, which abundance indices are estimated by age, with abundance indices also estimated for Nephrops, four-spot megrim and blue whiting. Data collection is also collected for other demersal fish species and invertebrates. Regarding blue ling, this survey catches are almost only Spanish ling, and only one blue ling has been caught and clearly identified. Of course in the middle of the catches of Spanish ling, a few blue ling could have slipped, especially smaller ones if there are any, but don’t think is much likely. In any case we think a detailed guide with photos and identification keys to be distributed among the survey people would be helpful here, since probably there are some miss-identifications problems between both species.

This survey is random stratified with two geographical strata (northern and southern) and 3 depth strata (170-300 m, 301-450 m, 451-800 m).  Stations are allocated at random according to the strata surface using an algorithm that prevents stations in contiguous squares to be selected. Hauls last 30’ with a speed of 3.5 km.  Additional work undertaken included CTD casts at most trawl stations and some radials to the outer part of Porcupine Bank. Besides box corer have been deployed in 2006-9 and sediment collectors place on the ground-rope to study ground types.

Survey is planned to cover the Porcupine bank area, an area where there are no other IBTS surveys, but extending the survey to all the area covered by the various stocks of interest, and deeper than it is working in the area would require much more time than available, so the idea is to cover an area not surveyed by other vessels and countries while the Irish shelf is covered by Ireland, the Celtic sea by Ireland, France and UK, while the northern Scottish grounds are covered by UK Scotland

The selectivity of the gear is that of a trawl gear with 90 mm mesh size and an inner liner 20 mm covering the codend. Of course selectivity is quite variable depending on the species referred, but in the case of blue ling would catch much o the specimens recruited to the bottom. 

The FRS (Scottish) deep-water survey: 

The FRS deep‐water survey dates back to 1996 although strictly comparable data are available from 1998 onwards with the advent of the current research vessel FRV Scotia. From 1998 through 2004 a biannual survey covered a core area from between 55 to 59 ° N with a depth stratification at 500, 1000, 1500 and 1800 m. Additional stations have also been trawled at intermediate depth strata, most notably at 750m. Since 2005 the survey became annual and while retaining its core survey stations on the shelf slope began to expand its geographic scope to the eastern flank of Rockall bank and to the Anton Dohrn seamount and Rosemary bank. The survey takes place in September and is usually in the region of 14 days. 
The survey uses a Jackson BT184 bottom trawl with rock‐hopper groundgear, Morgere ovalfoil 1700 kg doors (area 5.82 m) and 100 m sweeps. Flotation is provided by 8 inch titanium floats rated to 2500 m. Mesh size on the cod‐end is 20 mm. The net is monitored using Scanmar sensors to give headline height, depth and distance of wings and doors. A bottom contact sensor is attached to the ground‐gear to assess when the gear is on the seabed. A data logger (StarOddi high pressure Centi DST) is also attached to the headline to record temperature at depth. 
The main objective of the survey is to obtain data on the composition, distribution and abundance of the continental slope fish species between depths of 500 – 1800 m. The survey has other multidisciplinary objectives including hydrographic deployments and TV/video surveys of the shelf slope, Rockall and the seamounts for the purposes of mapping Nephrops distribution and habitat types such as coral reefs. In addition collection of biological material for otolith and genetic studies is regularly undertaken. 
Irish Deep-water Survey:
The Irish deepwater survey has been conducted since 2006 and covers ICES areas VIa and VIIc. It aims to characterise the different components of the slope and deepwater ecosystem in a multidisciplinary fashion. The primary aim is to produce abundance indices of shelf edge, slope and deepwater fish communities and further to study their distribution patterns and biological parameters across depth transects at three target sites in the north‐east Atlantic. It further aims to collect biological information on the main deep-water species including length, weight, maturity, sex ratio and feeding. The vessel carries out fishing hauls in the three study areas selected after analysis of fishing tows carried out during the Irish deep-water survey programme in the 1990s. Two sub‐areas are located on the western continental slope (Vidal Bank and Donegal) and one area on the northern slope of the Porcupine Bank (N. Porcupine). During the 2006 survey depths fished were 500m, 750m, 1000m and 1500m. In 2007 the 750m stratum was dropped and the survey was extended to 1800m. Since 2006 the surveys have been coordinated with the Scottish deep-water survey that covers the slope in area IVa from 55º to 58.5ºN at the same time.
The gear used is a Jackson trawl with heavy groundgear (D‐gear) and Scanmar net monitoring sensors. The doors used are also Morgere ovalfoil 1700 kg doors (area 5.82 m), but the floats are 11” titanium floats. Bottom contact sensors are planned to be used on the Irish survey from 2008 onwards. The hauls are carried out along the slope with an effective fishing time for each haul of two hours. CTD transects are carried out at night from 250 to 2000m. Also sediment grabs are carried out using Hammon and Shipek grabs. 
4.2.3 Are the survey data used in assessments? If so please describe how. If not please explain why.

Yes. Abundance indices from Irish and Scottish surveys were used as abasis for advice (along with indices from French tally-book data) at ICES WGDEEP in 2010.
Faroese Spring and summer surveys (from 2008 & 2009 WGDEEP Reports):
There appears to have been an increase in CPUE of blue ling in the Faroese trawl summer survey in Vb in 2004 and 2005, however this trend was not continued in 2006 and 2007.  The CPUE trend from both the spring and summers surveys should be treated with caution because blue ling is usually taken in low numbers as the surveys are targeted at cod, haddock and saithe (ICES, 2008b). 

Spanish trawl survey – only covers small spatial area and is targeted primarily at other species.
Potential recruit indices:
Information regarding trends in recruitment has not been available for previous assessments, and time-series data of juvenile blue ling from Faroese, Spanish and Irish surveys (Figure 13 and Figure 14) may be a potential source of recruit indices for future assessments.
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Figure 4.13.  Juvenile blue ling (<80 cm) caught during Faroese surveys in Vb.
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Figure 4.14.  Length distribution and abundance of the juvenile blue ling (<80 cm) caught during Irish trawl surveys on the Porcupine Bank 2004-07.

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

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

Irish deep-water survey will be terminated if not funded by DCF.
4.2.6 Are any new surveys being considered? If so please describe.

Proposal from ICES PGNEACS (ICES, 2009c):
The primary aims of the proposed central NEA deep-water survey are:
12. To provide indices of relative abundance of those species that are representative of the main stock units, including southern blue ling.
13. To determine the spatial and depth distribution of target and non target deep-water species.
14. to provide indices of the biodiversity of the fish assemblages and data to assess the affect of fishing on the ecosystem.
To be fit for purpose the survey should sample the geographic and depth ranges of the main species or stocks of interest, over a period that is sufficient to detect trends within 5 to 10 years.  
Geographical range:
The central NE Atlantic area ranges from approximately 48º to 62º N and from 1º to 20º W. This area (Figure 4.15) includes ICES areas IVa (West Shetland), V (Faroe Islands), VI (West of Scotland slope and seamounts and Rockall/Hatton banks), VII (Porcu-pine) and XIIb (west Hatton bank).  There are scientific reasons for considering this sector of the NEA as separate from the Northern sector and the Southern sector.  There is a strong faunal divide northeast of the Wyville-Thomson ridge at approximately 60 N 6 W where the Atlantic waters of the Rockall trough merge with the Arc-tic waters of the Norwegian Sea.  Many of the main deep-water species extend to the limit of this boundary but not further.  Equally at the southern boundary there is a general change in species assemblage. Some species such as black scabbardfish do occur further south, but by and large the fish assemblage of the central NEA is characteristically different from that of the north and south.  It should be noted that there are several large areas in the central NEA that have been recently closed for conservation of vulnerable marine ecosystems (VME’s) and these areas are not available to be sampled by trawl surveys.
The area can be subdivided into 6 main survey areas (Figure 4.15); 1) Scottish slope, 2) the Irish slope/Porcupine bank slope, 3) the Celtic sea slope /Bay of Biscay slope, 4) Rockall bank, 5) Hatton bank, 6) a northern area including the seamounts, banks and the Wyville-Thomson ridge.
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Figure 4.15.  Map of the central northeast Atlantic showing the six areas proposed to be covered by the central deep-water survey.  Also plotted are closed areas and current and historical research vessel trawl station positions (colour-coded by country).
The sampling strategy is described below:-
	Survey sampling strategy by area.
REGION 


	N SAMPLE AREAS 
	DEPTH RANGE 
	MIN N HAULS PER AREA 
	TOTAL NUMBER 

	Scottish slope 
	4 
	500–1800 
	5 
	20 

	Wyville-Thomson ridge 
	2 
	500–1500 
	4 
	8 

	Rosemary bank 
	1 
	500–1500 
	4 
	4 

	Rockall bank 
	4 
	500–1800 
	5 
	20 

	Faroe, Lousy, Bill Bailey 
	3 
	500–1000 
	3 
	12 

	Hatton bank 
	4 
	1000–1500 
	4 
	16 

	Irish slope and Porcupine 
	4 
	500–1800 
	5 
	20 

	Goban Spur and Biscay 
	3 
	500–1800 
	5 
	15 

	Total                                                                                 
	                                              115 


4.2.7 Please append any survey abundance indices available for your stock (tables and figures).
Table 4.2.  Blue ling catch, effort and CPUE in the Faroese trawl surveys in Vb.
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Figure 4.16.  Blue ling CPUE series from Faroese trawl surveys in Vb.
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Figure 6.3.8. Number of juvenile (< 80 cm) and adult (>80 cm) blue ling caught in the spring (top)

ind summer (bottom) Faroese surveys.




Figure 4.17.  Number of juvenile (<80 cm) and adult (>80 cm) blue ling caught in the spring (top) an summer (bottom) Faroese surveys.
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Figure 4.18.  Bathymetric distribution of blue ling catches (numbers/30 min haul – x axis) by size range in Spanish bottom trawl surveys on Porcupine Bank (2001-2007 combined).  The number of hauls is given to the right of each column in the lefthand paragraph.  Note difference in scale of X axis between graphs.
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Figure 4.19.  Changes in Molva dypterigia biomass and abundance indices during Spanish Porcupine Survey time series (2001-2007).  Boxes mark parametric standard error of the stratified abundance index.  Lines mark bootstrap confidence intervals (α = 0.80, bootstrap iterations = 1000).
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.

Regarding [a]:  The best way forward for future assessments is to use an abundance index from an internationally coordinated fisheries-independent trawl survey of Vb, VI, VII and XIIb as put forward at WGDEEP in 2009, and formally proposed by ICES PGNEACS. Such a survey would also be a platform for monitoring ecosystem indicators. 
Biological data for your stock:
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. 
	Mean length
	Maturity comp.
	Length comp.


	Age comp.
	Sex comp.
	Mean length
	Maturity 

comp.

	FRAOT(OMS)

Q & A
	MS

84-onwards

O 
	No

No
	No

Yes
	Yes

Yes
	No

Yes
	No

Yes
	No

Yes
	No

Yes
	No

Yes
	No

Yes

	SPAOT(OMS)

Q & A
	Porcupine OMS

Hatton-O
	No

No
	Porcupine-No

Hatton O
	Yes


	Porcupine-No

Hatton-Yes
	No

Yes
	No

Yes
	No

Yes
	No

Yes
	No

Yes

	FAROT (MS)

Q & A
	MS

95- onwards
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	FARLL (MS)
	MS

95- onwards
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	Faroes trawl

 Survey -spring
	Yes
	No
	No
	Yes
	No
	
	
	
	
	

	Faroes trawl

 survey-summer
	Yes
	No
	No
	Yes
	No
	
	
	
	
	

	Spain trawl

 survey
	Yes
	No
	Yes
	Yes
	Yes
	
	
	
	
	

	Scotland trawl

survey
	Yes
	No
	Yes
	Yes
	Yes
	
	
	
	
	

	Ireland trawl

survey
	Yes
	No
	Yes
	Yes
	Yes
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Figure 4.20.  Length distribution in the landings of blue ling from French otter fishing in VIa.
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Figure 4.21.  Mean length in French trawl landings from VIa.

[image: image58.emf]
Figure 4.22.  Length distributions of blue ling in Spanish bottom trawl surveys at Porcupine Bank, 2001-2007.
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Figure 4.23.  Length distributions and abundance of the juvenile blue ling (<80 cm) caught during Irish trawl surveys on the Porcupine Bank, 2004-2007.

4.2.9 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?

Not applicable – have not attempted length or age based assessments.
4.2.10 If age data are available please describe the age determination materials and methods used.

Time-series age data not available.
4.2.11 How have ages been validated?

Not applicable.
4.2.12 Are the age data considered to be reliable?

No.
4.2.13 Have there been any ageing workshops for your species? If please review outcomes.

No

4.2.14 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.

Regarding [a]:  Need access to (1) raw length data (or data underpinning length distributions and (2) all observer data.
4.3 Ecosystem, biodiversity and VME data (see footnote 1 on page 2 for definition of VME).
4.3.1 Background information.
4.3.1.1 Please list the known ecosystem types in your stock area (include maps if available).
Open slopes:  the margins of the Porcupine Abyssal Plain (PAP) and of the Rockall Trough, both to the west of the British Isles, span depths from c. 300m at the edge of the continental shelf to 4,000-4,800 m at their base. The topography of the slopes on the Porcupine-Rockall margin is relatively complex, particularly south of the Porcupine Seabight, where the slope is heavily incised with channels, gullies and a large submarine canyon – the Whittard Canyon (see below).

Deep basins: at c. 4000 m and c. 4800 m depth respectively, the Porcupine Abyssal Plain and Rockall Trough provide large expanses of deep basin ecosystems.

Seamounts: seamounts are underwater ‘mountains’ and are known to deflect local hydrodynamic flow, creating areas of nutrient-rich water upwelling (Christiansen and Wolff, 2009 which can enhance the primary productivity (Kiriakoulakis et al, 2007).  Locally productive areas can in turn attract fauna from higher trophic levels resulting in spatially discreet ‘hotspots’ of fish abundance and diversity (Gubbay, 2003), although results have been contradictory (Christiansen et al, 1999; Martin and Christiansen,2009). Higher diversity and biomass around seamounts, which includes the presence of commercially valuable fish (Rogers 1994), has meant that seamounts have been targeted by commercial fishermen, leading to concerns about threats to the maintenance of their biodiversity (Gubbay, 2003).

The Anton Dohrn, Hebrides Terrace and Rosemary Bank Seamounts are located in the northern part of the Rockall Trough, towards the Hebridean Shelf (Figure 4.24).
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Figure 4.24.  Locations of the Rosemary Bank and Anton Dohrn Seamounts. Source: JNCC.
The largest of these, the Rosemary Bank seamount, rises from the seabed at 2,300 m to a depth of 300 m below the sea surface, and has a diameter of c. 70 km. The Anton Dohrn (Figure 4.25) and Hebrides Terrace Seamounts are smaller, with diameters of c. 50 km, and are located at c. 2100 m water depth, rising to c. 600m below the sea surface.
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Figure 4.25.  3D image of the Anton Dohrn Seamount. Source: iucn.org.
Submarine canyons:  submarine canyons are deep, steep-sided valleys found along most of the world’s continental margin. Often incising the continental shelf, canyons can form deep clefts that stretch from the shelf to the abyssal plain and by trapping much of the along-shelf transported suspended particulate matter, they can act as fast-track pathways and sinks for suspended sediment and particulate organic matter to the deep-sea (Shepard, 1963; Gardner, 1989; Buscail and Germain, 1997; Duineveld et al, 2004; de Stigter et al, 2007; Oliveira et al, 2007; Sanchez-Vidal et al, 2008). Submarine canyons have very complex topography, with relatively flat areas of sediment deposition contrasting with areas of steep, bare underwater cliffs. Enhanced hydrodynamic regimes that vary throughout the canyon also contribute to the resulting large range of habitat types.
The increase in organic matter often observed within submarine canyons, together with the high habitat heterogeneity, has been linked to elevated abundance and biodiversity levels relative to their surroundings (Vetter and Dayton, 1998, 1999; Sink et al, 2006), including the presence of commercially important species such as the orange roughy (Lorance et al, 2002) and the shrimp Aristeus antennatus (Company et al, 2008).
Canyons can be found along much of the Porcupine-Rockall margin.  More specifically, to the south of the Goban Spur the continental shelf is heavily incised, giving way to a series of submarine canyons (see Figure 4.26).
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Figure 4.26.  Bathymetry of the Porcupine Seabight and Goban Spur showing complex canyon systems. Source: http://www.geohab.org/agenda2006.html.
These remain relatively unexplored with the exception of the Whittard Canyon. The Whittard Canyon begins at the shelf edge at c. 200 m depth, and extends down to the Biscay Abyssal Plain at more than 4000 m depth (Figure 4.27 and Figure 4.28). The canyon itself is 1000 m deep. Studies in the Whittard Canyon have been limited, but have observed enhanced abundances of some benthic fauna, which may be linked to enhanced organic particle fluxes through the canyon (Duineveld et al, 2001).
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Figure 4.27.  Location of the Whittard Canyon to the south of the Goban Spur in the Porcupine Seabight. Source: HERMES, NOCS.
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Figure 4.28.  3D image of the Whittard Canyon, showing the course of the canyon from the shelf (red) to the Biscay Abyssal Plain (purple) Source: HERMIONE, NOCS.

Within the Porcupine Seabight smaller channels are also present as part of the Gollum Channel system. This system is also relatively unexplored, but was the site of a submersible expedition in the 1980s, providing a description of existing fauna (Tyler and Zibrowius, 1992).

Cold-water coral and coral reefs: Extensive reefs of the cold-water corals Lophelia pertusa and Madrepora occulata have been found in abundance in European seas, forming chains of up to 10 km long (Figure 4.29). The topographic complexity created by these reefs provides habitats for many other species and, following recent technological advances allowing visual observations from ROVs and camera systems, are thought to be hotspots of abundance and biodiversity (Jonsson et al, 2004; Freiwald and Roberts, 2005; Henry and Roberts, 2007; Schöttner et al, 2009; Rüggeberg et al, 2007).
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Figure 4.29.  Distribution of deepwater Lophelia reefs in the North East Atlantic and wider (WGRED, 2007 reproduced from Freiwald, 1998).

Carbonate mounds: After death, coral reefs continue to provide a topographically complex habitat for other species, as their skeletal remains form carbonate mounds of up to 300 m high, in waters between 700 m and 1200 m. Many mounds are located within five major mound provinces in the southern blue ling stock area (Figure 4.30).
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Figure 4.30.  Location of several coral-mound provinces within the Blue Ling stock area. Source: www.liv.ac.uk

Mound Provinces are located on the Porcupine-Rockall margin (Figure 31), and have been the subject of several research programmes in recent years, e.g., ACES (Atlantic Coral Ecosystem Study), ECOMOUND (Environmental COntrols on MOUND formation along the European margin), HERMES (Hotspot Ecosystem Research on the Margins of European Seas) and now HERMIONE (Hotspot Ecosystem Research and Man’s Impact ON European seas) and TRACES (TRans Atlantic Coral Ecosystem Study).
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Figure 4.31  3D image of the Belgica Mound province, Porcupine Seabight. Source: www.AWI.de.
Sponge beds: Dense aggregations of sponge beds (Pheronema carpenteri) have been observed and reported by Rice et al, (1990) in the Porcupine Seabight at depths between 1000 m and 1300 m. There are no other known studies dedicated to these aggregations, but these sponges have been observed casually at similar depths in this area by other studies (Bett and Rice 1992; White 2003), and in the Hatton-Rockall Trough and South Rockall Trough (Hughes and Gage 2004).

4.3.1.2 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 occurrence of several types of ecosystem in the Blue Ling stock area has been confirmed (see above), however, there are several research programmes underway that aim to further delineate them:

HERMIONE (Hotspot Ecosystem Research and Man’s Impact ON European seas): This FP7 research programme began in March 2009. The aims of this project are to make a major advance in the knowledge of the functioning of deep-sea ecosystems and their contribution to the production of goods and services. The project will investigate several “hotspot” areas in European seas. These include submarine canyons, chemosynthetic environments, open slopes and basins, seamounts and cold water corals. On the Irish margin, HERMIONE scientists will be investigating the Whittard Canyon, a long-term deep-ocean monitoring site – Porcupine Abyssal Plain, and cold-water coral mounds. No results are available as yet, as the project is still in the early stages, though the website will be updated with news from the programme as well as with contacts for whom to approach for data (www.eu-hermione.net).

EuroSITES (European Ocean Observatory Network):  Since 2002,  a mooring has been in place in the Porcupine Abyssal Plain (PAP), recording a range of measurements from the upper 1000m of the water column. The measurements being taken include temperature, salinity, chlorophyll-a, nitrate, dissolved CO2 and particulate organic carbon.  The collection of current profile data and dissolved O2 data was expected to have been carried out during a cruise in July 2009. Some of these data are transmitted by real-time satellite, and all the data are available via the website www.eurosites.info/pap.php.  Seafloor data has also been collected at this long-term observatory (c. 5000 m).  Trawls have been carried out to assess the species diversity, abundance and biomass of megafauna (large fauna), as well as towed seabed photography and time-lapse seabed photography. A variety of coring operations (box-cores, mega-cores, multi-cores) to investigate macrofauna and meiofauna have been also been carried out. These data are available from Dr David Billett, Dr Brian Bett, and Prof. Andrew Gooday at the National Oceanography Centre, Southampton.

The discovery of the “Amperima event” at the PAP observatory has been one of the highlights of the PAP research programme. This event relates to a dramatic increase in the abundance of a sea cucumber (Amperima rosea) in 1996 and resulting change in community structure at PAP.  The community shift is thought to be related to a change in the quality of phytodetritus on the seafloor. This in turn suggests that potentially relatively minor changes in the surface conditions could effect large community-scale changes on the deep seafloor (Billett et al, 2001).

The PAP long-time series observatory is also part of CeDAMar, the Census of the Diversity of Abyssal Marine life, (www.cedamar.org). This project, which began in 2000, aims to study the diversity and evolution of marine life, and is funded until 2010.
CoralFISH (Ecosystem based management of corals, fish and fisheries in the deep waters of Europe and beyond): CoralFISH was born out of a need recognised in two FP6 programmes (HERMES and PROTECT) for more information regarding the interaction of fish and cold-water coral habitats. The aims of CoralFISH are to investigate these interactions, and to develop monitoring and predictive monitoring tools for their management (www.eu-fp7-coralfish.net). 
The Porcupine Seabight and Rockall Trough make up one of the six study areas in the CoralFISH project.  As mentioned above, this area contains five cold-water coral (CWC) mound provinces – the Darwin, Logachev, Pelagia, Hovland and Belgica Mound provinces. The specific aims of the project are to:
develop essential methodologies and indicators for baseline and subsequent monitoring of closed areas;

integrate fish into coral ecosystem models to better understand coral fish-carrying capacity;

evaluate the distribution of deepwater bottom fishing effort to identify areas of potential interaction and impact upon coral habitat;

use genetic fingerprinting to assess the potential erosion of genetic fitness of corals due to long-term exposure to fishing impacts;

construct bio-economic models to assess management effects on corals and fisheries to provide policy options;

produce habitat suitability maps both regionally and for OSPAR Region V to identify areas likely to contain vulnerable habitat. The latter will provide the EU with the tools to address the issues raised by the UNGA resolution.
TRACES (TRans-Atlantic Coral Ecosystem Study): The TRACES project (www.lophelia.org/traces) obtained EU funding in 2007 with its first research activities due to begin in 2010. The aims of the project are to “investigate the biodiversity, connectivity and climate change records associated with cold-water coral habitats along the continental shelf break and slope and with seamounts in the North Atlantic Ocean”. The details of this project will be confirmed later this year (2009) but it is likely that the Porcupine Seabight and Rockall Trough will be areas of interest.

SALSEA-Merge: SALSEA-Merge is an FP 7 programme set up to investigate the distribution and migration of wild salmon in the north-east Atlantic, including areas off the west coasts of Ireland and Scotland (www.nasco.int/sas/salseamerge.htm). The project, which began in 2007, has seen three marine surveys carried out in 2008 and 2009 and aims to use both genetic and ecological investigations to understand more about recent increases in salmon mortality. 
Other Projects: There are a variety of smaller projects investigating various aspects of marine biology in the Blue Ling stock area. The following are associated with the Marine Institute, Galway, Ireland:
Long-term dynamics of herring populations: Ph.D. scholarship (started 2007, funded 48 months), describing long-term trends in biological parameters of herring in the Celtic Sea and off NW Ireland.
Life-history, ecology and dynamics of black scabbard: Ph.D. scholarship (started 2007, funding 48 months), addressing one of key issues in Sea Change, increasing understanding of life history, ecology, dynamics and ecosystem roles of the black scabbard in deep water ecosystems in the NE Atlantic, off Irish coast.
Impact of climate change on distribution biology and productivity of fish stocks in waters around Ireland: Ph.D. scholarship (started 2007, funded 48 months). Assessing impacts of climate change on dynamics of NE Atlantic mackerel and cod stocks in waters around Ireland.
Irish Seabed survey-multibeam mapping project – sea mounds were identified through post analysis and preliminary data is published in Dorschel et al, 2009. 
Irish and British authorities are conduction mapping, ROV and interdisciplinary surveys on the offshore banks to identify VMEs for SAC designation as well as the ECOVUL surveys by Spain. Some of this data is presented in ICES WGDEC Report (ICES, 2008c).

4.3.2 Data available in support of ecosystem based management.

4.3.2.1 Please complete the following table where data are available and append all available time-series data at the lowest level of disaggregation possible.
	Marine Strategy descriptor
	Data in support of ecosystem based management
	Data source(s)
	Are there any data issues?

	(1)Biological diversity
	Species assemblage composition
	HERMIONE, HERMES, EuroSITES, CoralFISH.
JNCC Report No 324 – Effects of fishing on Deep-water fish species to the west of Britain.
Invertebrate and fisheries data from the Irish and Scottish deepwater surveys
	No: EuroSITES water column data is downloadable from their website, HERMIONE and HERMES will/have published their data in the PANGAEA information system (www.pangaea.de), and CoralFISH is working with the DeepFishMan project.
Irish data has not been published yet- Scottish data would need to be acquired

	
	VME -spatial distribution
	HERMES, HERMIONE, CoralFISH, GEOMOUND, TRACES, WGDEC Reports, INSS
	No: see above.  GEOMOUND also submits data to PANGAEA.  TRACES has not collected any data as yet.  

	
	VME – species composition
	HERMES, HERMIONE, CoralFISH, GEOMOUND, TRACES
	As above

	
	Fishery interactions with VMEs
	CoralFISH
	As above

	
	Presence of PET – spp
	CoralFISH, HERMIONE, HERMES, EUROSITES
	As above

	
	PET – population biology
	CoralFISH, HERMES, HERMIONE, EUROSITES
	As above

	
	PET – fishery interactions
	CoralFISH
	As above

	(2) Non-indigenous species
	Invasive
	SAHFOS CPR data for plankton (Edwards et al, 2008)
	

	
	Introduced
	No information available
	

	(3) Populations of commercially exploited fish and shellfish
	Addressed in Sections 1, 3, 4
	POORFISH (http://www-hotel1.it.helsinki.fi/~biotdk/poorfish/doku.php?) 
	No: Cefas were involved as a partner (Graham Pilling)

	(4) Food webs
	Data on prey, predators. Fishery impacts on prey/predators abundance, addressed in 4.4.4
	HERMIONE (fish)
	No.

	(5) Eutrophication
	
	Not that we are aware of.
	

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

	(7) Hydrographical conditions 
	
	HERMES, HERMIONE, GEOMOUND.
	No.

	(8) Contaminants in waters/ecosystem
	Any data on levels of e.g. metals PCBs
	HERMIONE (looking at chemical contaminants in sediments) Cefes DEEPFISHMAN review
	No.

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

	(10) Properties and quantities of marine litter
	
	HERMIONE
	No.

	(11) Introduction of energy, including underwater noise
	
	Not that we are aware of.
	


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

JNCC Study data held on database at Cefas.
4.3.2.3 In the area inhabited by your stock is there any research initiatives related to climate change? If so please review (Descriptor 7). 

EPOCA (European Project on OCean Acidification) project: The EPOCA project aims to “document the changes in ocean chemistry and biogeography across space and time; determine the sensitivity of marine organisms, communities and ecosystems to ocean acidification; integrate results on the impact of ocean acidification on marine ecosystems in biogeochemical, sediment, and coupled ocean-climate models to better understand and predict the responses of the Earth system to ocean acidification; and to assess uncertainties, risks and thresholds ("tipping points") related to ocean acidification at scales ranging from subcellular to ecosystem and local to global” (www.epoca-project.eu).EPOCA began in June 2008, and will continue into 2012. The research programme covers four themes: changes in ocean chemistry and biogeography; biological and ecosystem responses, acclimation and adaptation, and biogeochemical impacts and feedbacks. The programme includes study areas on the Porcupine-Rockall margin. Data collected during the EPOCA programme will be freely available on the PANGAEA information system (www.pangaea.de).

There are research initiatives in Britain and Ireland to look at localised effects of climate change to the west of the British Isles. The climate status report has several base stations in the study region.
4.3.2.4 Has there been any baseline studies on ecosystems in your stock area? If so please describe.

Climate and hydrography have been monitored through long-term oceanographic stations such as Ellet line – published in climate status report. Zooplankton and phytoplankton has been monitored through CPR data- published in the SAHFOS ecological status report (Edwards et al, 2008) and and the Zooplankton status report (ICES, 2008d)

As there are no transects in the study area of which the data is published in the zooplankton status report, the closest data points are from the south of the Faroese Island and the English Channel. The time series of the Faroe Islands is appended.

Open Slopes:
OMEX I & II: A series of studies were carried out during the OMEX I and II programmes (http://www.bodc.ac.uk/omex/omexii-ii/project/) on the north-west European shelf to better understand the fluxes contributing to ocean margin exchange, e.g., biogenic particulate matter, sediment, water and nutrients (for overview see Wollast and Chou, 2001). As well as studies on mixing (Huthnance et al, 2001), particle flux (Antia et al, 2001; McCave et al, 2001), sedimentary processes (Heip et al, 2001; Herman et al, 2001) and carbon cycling (van Weering et al, 1998; Wollast and Chou 2001), a study of the megafauna of the Goban Spur (Celtic continental slope) was also carried out (Lavaleye et al, 2002). 
Submarine Canyons:
OMEX II: One of the areas investigated during the OMEX II project (Figure 4.32), included the Whittard Canyon. One study was carried out on the benthic fauna of the canyon: Duineveld et al, (2001) compared the benthic community within Whittard Canyon with that of the adjacent continental slope and found enhanced abundances of macrobenthos.
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Figure 4.32.  Location of OMEX II study area, south of the Porcupine Seabight.
Source: http://www.bodc.ac.uk/omex/omex-i/project/fieldwork.html.

CYAPORC: The CYAPORC campaign, conducted in 1986, was a series of submersible dives using the submersible Cyana (IFREMER) on the Porcupine Margin. These dives resulted visual observations of parts of the Porcupine Seabight, Gollum Channel system and Goban Spur, and led to descriptions of both the geology (Auzende et al, 1989; Masson et al, 1989) and the megafaunal biology (Tyler and Zibrowius, 1992).
Cold-Water Corals and Carbonate Mounds:
ACES: The ACES project (Atlantic Coral Ecosystems Study, www.ecoserve.ie/projects/aces/) approached coral reef ecosystems within the north-east Atlantic from several perspectives between 2000-2003. A study of the fish associated with deep-water coral reefs and mounds in the Porcupine Slope, Rockall Trough, Darwin Mounds and Hurtside Wreck was carried out by examining footage from video surveys. A new method of carrying out fish census surveys was established, and habitat-use by fish (coral reef; transition area; coral debris; and seabed) and fish behaviour were also recorded. A list of fish associated with these coral reefs and mounds was compiled (http://www.ecoserve.ie/projects/aces/). A second study within the ACES project resulted in the successful completion of side-scan sonar surveys on the Darwin Mounds, northern Rockall Trough, Belgica Mounds, and eastern Porcupine Seabight, resulting in several reports (see reports: Wheeler et al, 2001a; Wheeler and Kozachenko 2001; Wheeler et al, 2001b) and journal publications (De Mol et al, 2007; Huvenne et al, 2007; Van Rooij et al, 2007; Wheeler et al, 2007).
ECOMOUND and GEOMOUND: The EC-funded ECOMOUND (Environmental Controls on Mound Formation along the European Margin), and GEOMOUND were sister-projects to ACES. The aims of ECOMOUND were to define the environmental controls and processes influencing the distribution of cold-water coral mounds on the north-west European margin and their development. The aims of the GEOMOUND project were to gather and analyse geological, seismic and geographical data of deep cold-water coral mounds in the Porcupine Seabight and Rockall Trough, in order to investigate Europe’s deep-water biological and mineral resources. The projects ran between 2000 and 2003, during which time five multi-disciplinary cruises (to obtain data for both GEOMOUND and ECOMOUND) were carried out in the Porcupine Seabight area (Figure 4.33). Data collected included multi-beam survey data acquired in order to understand the genesis, structure and topography of the coral mounds (see Figure 4.34).
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Figure 4.33.  Working area of the ECOMOUND/GEOMOUND project in the Porcupine Seabight. Source: www.awi.de.
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Figure 4.34  3D image using multibeam bathymetry of a channel system in the southern part of the GEOMOUND survey area (see Figure 8). Source: www.awi.de.
The datasets from these five cruises are available on the PANGAEA database (www.pangaea.de). 
HERMES: Cold-water coral research within the HERMES project (www.eu-hermes.net) looked at several areas of reefs and mounds along the north-west European margin. The Scottish Mingulay Reef complex, Darwin Mounds and other mounds on the Porcupine-Rockall margin were investigated. Studies included: food-supply mechanisms (Duineveld et al, 2004; Duineveld et al, 2007; Kiriakoulakis et al, 2007; Davies et al, 2009); habitat suitability (Davies et al, 2008); hydrodynamic controls on coral growth (Mienis et al, 2007); sediment dynamics around carbonate mounds (Huvenne et al, 2007; Dorschel et al, 2009); as well as several concerning the fauna associated with carbonate mounds and coral reefs (Margreth et al, 2009 ; Van Soest et al, 2007; Gheerardyn et al, 2008; Raes et al, 2008; Roberts et al, 2008; Gheerardyn et al, 2009a; Gheerardyn et al, 2009b; Van Soest and Beglinger, 2009).

The datasets collected during the HERMES programme are available on the PANGAEA information system database (www.pangaea.de).

4.3.2.5 Are you aware of any major changes e.g. regime shifts, in ecosystems in your stock area? If so please review.
There have been large-scale changes in the megafaunal community structure of the Porcupine Abyssal Plain in the last 20 years (i.e., the Amperima event - Billett et al, 2001), which are thought to be related to changes in both the quality and quantity of organic matter input (Wigham et al, 2003a; Smith et al, in prep.).

The ICES report on the ocean climate 2008 states that the upper layers of the North Atlantic and the Nordic Seas were warm and saline in 2008 compared with the long-term average. Since 1975, the upper Rockall Trough (0-800 m) has been warming at a rate of 0.027°C year−1 and becoming saltier at a rate of 0.0024 units year−1 (see Figure 4.35) (Holliday et al, 2009).
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Figure 4.35.  Rockall Trough. Temperature (upper panel) and salinity (lower panel) for the upper ocean (0‑800 m).

The salient points of the long-term trends of the intermediate and deep waters in and close to the study area are:
The deep waters of the Nordic seas (Greenland, Iceland, and Norwegian Seas) are all warming. In the deep layers of the Faroe–Shetland Channel temperature has increased since 2000, but still remains lower than the highest temperatures observed in the 1950s, 1960s, and early 1980s. The intermediate water masses in the Rockall Trough, ie the core of the deep Labrador Sea Water at 1800–2000 m have experienced a persistent cooling and freshening since the seventies (beginning of timeseries) and were accompanied by a gradual increase in density and depth (Figure 4.36).
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Figure 4.36.  Rockall Trough. Temperature (upper panel) and salinity (lower panel) of Labrador Sea Water (1800–2000 m. Increase in SST over last decade, Decrease in main copepod abundance.

4.3.2.6 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).
Will be monitored through Marine Framework strategy directive; the Environmental health is assessed through OSPAR and will be published in 2010 OSPAR QES report. The PAP time series contain long-term data of biodiversity, abundance etc.
4.3.2.7 Is primary production monitored in your stock area? If so please review.

SAHFOS (Sir Alister Hardy Foundation for Ocean Science) CPR: Continuous Plankton Recorder: Long-term variations in plankton abundance in the North Atlantic ecosystem have been investigated by the Continuous Plankton Recorder survey (CPR) since 1946 as well as at several fixed coastal monitoring stations. www.sahfos.ac.uk 

PAP-SO: chlorophyll-a measurements are taken regularly by a sensors on a mooring down to c. 1000 m and have been since 2002.

4.3.2.8 Are changes in the spatial and temporal distribution of plankton species monitored? If so please review.

SAHFOS CPR survey. See http://www.sahfos.ac.uk/research.htm for research results on climate change and eutrophication, biodiversity and biogeography, non-indigenous species, and plankton ecology.

4.3.2.9 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.

General ecosystem interactions with blue ling are poorly understood

4.3.2.10 4.4.2.10 Are there any other human activities that impact the ecosystem significantly? If so please describe.

Commercial fishing is the major anthropogenic threat to deep-sea ecosystems (Bailey et al, 2009).
4.3.3 Protected, Endangered and Threatened (PET) species (part of Descriptor 1)

4.3.3.1 Please list any PET species in your area that interact or could interact with fisheries for your stock.
IUCN unless otherwise stated:
Shelf species:

Spiny dogfish (Squalus acanthias) (critically endangered)
Common skate (Dipturus batis) (critically endangered)
Spotted ray (Dipturus montagui) (threatened and/or declining – OSPAR list of threatened and declining species).

Slope species:

Sandy ray (Leucoraja circularis) (vulnerable)
Pelagic species:

Porbeagle (Lamna nasus) (critically endangered)
Basking shark (Cetorhinus maximus) (endangered)
Deep water:

Gulper shark (Centrophorus granulosus) (critically endangered)

Leafscale gulper shark (Centrophorus squamosus) (endangered)
Portuguese dogfish (Centroscymnus coelolepis)(endangered)
Birdbeak dogfish (Deania calceus) (vulnerable)
Kitefin shark (Dalatias licha) (vulnerable)

Lowfin gulper shark (Centrophorus lusitanicus)(vulnerable)
Angular rough shark (Oxynotus centrina) (vulnerable)
Shortfin mako (Isurus oxyrinchus) (vulnerable)
4.3.3.2 Are there currently any research programmes active to identify the presence and extent of these interactions? If so, please review.

CoralFISH

HERMIONE

4.3.3.3 Please describe any mitigation methods applied to reduce the impact of fishing on PET species. 

Directed fishing for deep water sharks is banned in EU waters (by catch levels are set very low in 2010; only 10% of 2009 TAC) 

4.3.3.4 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.

Paucity of bycatch/discard data by species –only available for the relatively low % of trips covered by observers and not always full coverage of all species caught

4.3.4 Ecosystem modelling (Descriptors 4,5)
4.3.4.1 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). 

SAHFOS

HERMES

HERMIONE

Not sure what modelling methods are being used in these programmes.

Main models used are ecopath and ecosim.

4.3.4.2 Are predator/prey relationships well understood and if not what research is being undertaken?
No and no studies known.
4.3.4.3 Is there sampling of stomach contents? If so, how frequently, by whom, and how have the results been used?
Diets of elasmobranchs, striped dolphins, mackerel, minke whales, harbour porpoises have been examined (Haug et al, 1995; Ellis et al, 1996; Santos et al, 2004; Olaso et al, 2005; Ringelstein et al, 2006). Diets in some echinoderms in the northeast Atlantic have also been assessed (Ginger et al, 2000; Billett et al, 2001; Bühring et al, 2002).

There is work currently underway looking at the gut contents of holothurians in Whittard Canyon (PSB), as part of the HERMIONE project, by Dr. Teresa Amaro. 
4.3.5 Fishery interactions (Descriptors 1, 6).
4.3.5.1 Please review any gear trials conducted to assess gear/habitat interactions.
There is very little information documented in the literature on gear trials conducted to assess gear/habitat interactions.

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

There has been little research into environmentally friendly gears specific to the deep water. Trawls designed to reduced impact on the seabed were developed in the EU Degree project. Adaptation of such gear to the deep water may require significant further development.

There is no reporting system for lost and abandoned fishing gear. Trawl gear are not known to be lost at a significant level. 

Lost/abandoned fishing gear retrieval survey/mitigation exercises are not conducted routinely.
4.3.5.3 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?
UK - no.

Ireland - Yes but not sure that it works.
4.3.5.4 Are there any lost/abandoned fishing gear retrieval survey/mitigation exercises regularly carried out? If so please review.
From Large et al, 2009b:
The methods used and the results, including estimates of ghost catches present at the time of retrieval, from Irish and UK (England and Wales) gillnet retrieval exercises carried out in deep-water gillnet fisheries west of the British Isles are described. Summaries of the exercises are currently found only in the grey literature, and there is a need to make them more widely available to the scientific community. The fisheries are currently principally for anglerfish (mainly Lophius piscatorius), along with a small bycatch of deepwater sharks [mainly leafscale gulper shark (Centrophorous squamosus) and Portuguese dogfish (Centroscymnus coelolepis)]. The methods used and the results from retrieval exercises in the Norwegian Greenland halibut (Reinhardtius hippoglossus) gillnet fishery are also presented. It is suggested that the efficiency of the Norwegian retrieval gear (which was used in all but one of the retrieval exercises described) be investigated under a range of conditions using an attached underwater camera. The outcomes from this could be used to improve the design of retrieval gear and futuregillnet retrieval survey/mitigation exercises. Suggestions are made to improve the format and interpretation of results from future retrieval surveys and to enhance their value to fishery managers and stock assessment scientists. The importance of the continued need for structured gillnet retrieval exercises in deep-water gillnet fisheries is emphasized, and suggestions are made for conducting future studies.

From DEEPCLEAN Report (2009): http://www.marine.ie/home/aboutus/newsroom/news/DeepcleanProjet.htm
Four broad areas were selected for survey: Rockall & George Bligh Bank; North Shetland; South and West Porcupine; and Rosemary Bank & SE Rockall.  Two charter vessels were selected following an EU wide call for tenders to conduct the four surveys.  In total, 82 survey days were completed within a four month period during the summer of 2008. Over 2600km of transects were completed. Detailed information from various sectors of the fishing industry allowed for a number of dedicated mitigation transects, but the majority of transects were randomly generated survey transects within depth strata and the survey intensity across strata was weighted based on VMS activity.

Of the four general areas surveyed, the relative survey intensity was highest at Rosemary Bank, which was covered compressively. Coverage in Rockall and Shetland was considered high, but some areas were not surveyed due to unfavourable bottom topography or the presence of sensitive habitats.  The extent of fishing activity within these areas is unknown, but VMS data from 2005 indicates some degree of activity. Given the spatial scale of the Porcupine Bank and weather constraints encountered during the survey, survey coverage was considered to be moderate in the southern part of the Porcupine and low to moderate in the western Porcupine. Overall 13.6 km of gill nets were retrieved, 10 km from mitigation transects and 3.6 km from survey transects. While this is low compared to previous mitigation surveys, the comparatively low levels of data from the fishing industry on precise locations of lost nets is likely to be a significant contributing factor. Even so, given the moderate to high survey coverage, it is considered that lost nets are not widely distributed throughout the fishing area covered in this project. A range of other marine debris was also recovered including trawl warp, trawl netting, communications cable and longlines, this may be a concern from a marine debris perspective.
The survey data imply that the extent of lost nets is not wide and, for gillnets that were retrieved, catches of marine organisms were low and comprised mainly of decapod crabs.  On the basis of the level of nets recovered and the catches within them, it is considered that the issue of ghost fishing associated with lost gillnets does not constitute a high source of unaccounted catches.  No evidence was found of abandoned gears or netting in any of the areas surveyed.

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

No information available for any other longline fleets.
4.3.5.6 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?

Need for multinational agreement on the reporting and retrieval of lost and abandoned fishing gear.
4.3.6 Pollutants and contaminants (Descriptor 9).
4.3.6.1 Are contaminant levels in your stock species monitored? If so how and by whom? Please review results.

No information currently available – may be some relevant information in Cefas review of contaminants (in progress).
4.3.6.2 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?

There will be some work carried out during the HERMIONE project looking at the occurrence of marine litter in the deep-sea. The HERMES project (Hotspot Ecosystem Research on the Margins of European Seas) found evidence of litter (plastic bags, cans etc) as deep as 1400 m.  The HERMES project also reported anecdotal observations of colonisation of some marine litter, such as discarded lines and crab/lobster pots. The HERMIONE (Hotspot Ecosystem Research and Mans Impact On European Seas) project will be continuing much of the work of the HERMES project, but with an added emphasis on anthropogenic impacts.

4.3.6.3 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?

No comments.
4.3.7 Vulnerable Marine Ecosystems (VMEs) (Descriptor 1).
4.3.7.1 FAO have recently circulated guidelines on VME identification and composition, how have you interpreted these in your stock area?
The current draft of the FAO international guidelines for the management of deep-sea fisheries in the high seas (FAO, 2008) recommends that a marine ecosystem should be classified as vulnerable based on the characteristics that it possesses. The following list of characteristics is therefore used as criteria in the identification of VMEs in the stock area:
15. Uniqueness or rarity – an area or ecosystem that is unique or that contains rare species whose loss could not be compensated for by other similar areas. These include:

· habitats that contain endemic species

· habitats of rare, threatened, or endangered species that occur only in discrete areas or

· nurseries or discrete feeding, breeding, or spawning areas

16. Functional significance of the habitat discrete areas or habitats that are necessary for the survival, function, spawning/reproduction or recovery of fish stocks, particular life-history stages (e.g. nursery grounds or rearing areas), or of rare, threatened, or endangered marine species

17. Fragility an ecosystem that is highly susceptible to degradation by anthropogenic activities

18. Life-history traits of component species that make recovery difficult ecosystems that are characterized by populations or assemblages of species with one or more of the following characteristics:

· slow growth rates

· late age of maturity

· low or unpredictable recruitment or

· long-lived

19. Structural complexity an ecosystem that is characterized by complex physical structures created by significant concentrations of biotic and abiotic features.  In these ecosystems, ecological processes are usually highly dependent on these structured systems. Further, such ecosystems often have high diversity, which is dependent on the structuring organisms.

VMEs in the stock area are identified by the vulnerabilities of their components (e.g. seamounts, cold-water coral reefs, sponge aggregations) and hence are defined by those vulnerable components.Vulnerability is defined as the probability that a feature or component will be exposed to a stress to which it is sensitive (Zacharias & Gregr, 2005). VMEs are any deep-sea ecosystem, as defined above that has very high vulnerability to one or more kinds of fishing activity. Very high vulnerability of ecosystem components is linked to their slow recovery from impacts. VMEs contained within the stock area qualify as such on the basis of at least FAO’s criteria 3, 4, and 5 (above). 
4.3.7.2 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.

Bett (2001) mapped and recorded several deep-sea habitats with the potential to contain VMEs (carbonate mounds and sponge beds) to the north and west of Scotland (4.37) using sidescan and remote optical methods, whilst characterising the benthic ecology of the area. His work led to the creation of a fishing exclusion zone around the Darwin mounds, which he discovered.
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Figure 4.37.  Chart of the UK Atlantic Margin showing the locations of areas surveyed during 1996 and 1998. Bathymetric contours are shown at 200, 500, 1000, 1500 and 2000 m. (ADS = Anton Dohrn Seamount; BBB = Bill Bailey's Bank; FB = Faroe Bank; GBB = George Bligh Bank; LB = Lousy Bank; NB = Norwegian Basin; RB = Rockall Bank; T = hydrocarbon exploration Tranche). Source: Bett (2001).

Also to the west of Scotland, the Mingulay Reef Complex was identified from bathymetric data as topographic mound-like structures rising up from the Hebrides Shelf; this was also visible on the backscatter images. Distinctive seabed mounds were found in one area following Multibeam surveys, and video images from the mounds showed coral reef formation (Roberts et al, 2005). It is not yet clear whether these features are vulnerable to the effects of fishing and can therefore be considered as VMEs.

Other mound provinces have been discovered along the continental margin of the stock area. Major sedimentary mound areas exist in the Porcupine Seabight and in the Rockall Trough (Table 4.3). The mounds form isolated or clustered seabed elevations measuring up to 350 m in height in the depth interval of 600 to 900m corresponding to the mid-slope of the continental margin (4.38).

Table 4.3.  Major coral-topped carbonate mound provinces.

	Mound province
	Geographic area
	Depth (m)
	Framework- constructing corals
	References

	Belgica Mounds
	Eastern Porcupine Seabight, northeast Atlantic
	600-900
	Lophelia pertusa
Madrepora oculata
	De Mol et al, 2002
Van Rooij et al, 2003

	Hovland Mounds
	Northern Porcupine Seabight, northeast Atlantic
	725-900
	Lophelia pertusa
Madrepora oculata
	Hovland et al, 1994
De Mol et al, 2002

	Pelagia Mounds
	Southeastern Rockall Trough, northeast Atlantic
	650-950
	Lophelia pertusa
Madrepora oculata
	Kenyon et al, 2003
van Weering et al, 2003

	Logachev Mounds
	Southwestern Rockall Trough, northeast Atlantic
	550-1200
	Lophelia pertusa
Madrepora oculata 
	Kenyon et al, 2003
van Weering et al, 2003

	Darwin Mounds 
	Northern Rockall Trough, northeast Atlantic
	950-1000
	Lophelia pertusa
Madrepora oculata
	Masson et al, 2003


[image: image74.wmf]
Figure 4.38.  (Left) Major carbonate mound provinces off Ireland and the United Kingdom: BMP = Belgica Mound Province (shown on Right), DM = Darwin Mounds, HMP = Hovland Mound Province, LMP = Logachev Mound Province, PMP = Pelagia Mound Province, WRM = Western Rockall Mounds, WPBM = Western Porcupine Bank Mounds. (B) Shaded multibeam map of the Belgica Mound Province off Ireland. Source: Freiwald et al, (2004); data by AWI.

A combination of multibeam bathymetry, high-resolution seismic profiling, boxcore samples and bottom trawl samples were obtained from the western flank of Hatton Bank (Duran Muñoz et al, 2009). The data collected permitted identification of the principal deep-sea habitats located on two main geomorphological domains, termed the Hatton Drift and the Hatton Bank outcrop (Figure 4.39) The relationship between habitats (sediment types, rocky outcrops, etc.) and historical fishing activity was also investigated, leading to the identification of VMEs.

[image: image75.emf]
Figure 4.39.  Map of the seabed on the western slope of Hatton Bank, showing multibeam bathymetry (18,760 km2) and the location of the three parts of the Hatton Bank outcrop mentioned in text (A, Northwestern Area; B, Ridges and Mounds Area; C, Central Area). Source: Duran Muñoz et al, (2009).

The rate at which new discoveries of coral covered carbonate mounds and sponge aggregations have been made indicate that they are widespread in continental margin and slope settings, and there are likely to be many more waiting to be found. Should these habitats overlap with areas of persistent fishing activity, it is likely that VMEs will also be identified.

4.3.7.3 Please complete the following table for your stock area.
	VME/Habitat
	Present
	How Monitored?
	Issues?

	Seeps
	No
	
	

	Vents
	No
	
	

	Carbonate mounds
	Yes
	Not monitored
	

	Corals
	Yes
	Not monitored
	

	Sponges
	Yes
	Not monitored
	

	Fish components 
	?
	
	

	Seamounts
	Yes
	Not monitored
	

	Others
	Canyons
	Not monitored
	


4.3.7.4 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.

High-resolution bathymetry (mapping) data are not available for most of the stock area. Given the frequency with which new VMEs are reported within areas where high-resolution data are available, and the fact that these areas tend to coincide with areas of intense fishing activity, it is likely that there are carbonate mounds, cold-water coral reefs and sponge banks still to be discovered elsewhere. 
No areas have been closed to protect VMEs that have not been already mapped. Targeted areas have been closed to protect known/mapped habitats assessed and deemed to contain VMEs. Some areas are also being proposed to receive official protection (e.g. designation as Special Areas of Conservation). Areas already closed to fishing are the Darwin Mounds, Hatton Bank, West Rockall Mounds, Northwest and Southwest Rockall Bank and the Logachev Mounds (Figure 4.40).
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Figure 4.40.  Closed areas on Hatton and Rockall Banks. Source: www.fao.org.

The Darwin Mounds to the north-west of Scotland received protection under a European Fisheries Regulation that prohibits the use of bottom trawls. It is proposed that the Darwin Mounds will formally become a Special Area of Conservation under the EU Habitats Directive.

Hatton Bank areas closed to bottom trawling and static gear fishing in area (2008-2009).

West Rockall Mounds and Southwest Rockall Bank areas closed to bottom trawling and static gear fishing in area (2008-2009).

NEAFC recommended measures to manage fisheries on the high seas in the North-east Atlantic and Arctic Oceans. NEAFC was the first RFMO to institute specific protections for cold-water coral areas, prohibiting bottom trawling and fishing with static gear on four seamounts and a section of the Mid-Atlantic Ridge in 2004. Additional areas were closed or modified in 2007 and 2008. NEAFC is also soon expected to adopt comprehensive measures to address significant adverse impacts from fishing on VMEs.

In 2007 more of the Northwest Rockall Bank and Logachev Mounds were protected from bottom-fishing. The OSPAR Commission for the Protection of the Marine Environment of the North-east Atlantic has identified conservation priorities in the North-east Atlantic and in 2008 the ‘coral gardens’ habitat was included among threatened and declining species and habitats, thereby broadening the previous emphasis on Lophelia reefs. Also in 2008, OSPAR adopted a ‘Code of Conduct for Responsible Marine Research in the Deep Seas and High Seas of the OSPAR Maritime Area’, which includes scientific investigations (Hourigan, 2008).

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

ICES (2008c) has recently reviewed existing mapping data and, based on its findings, has determined priority areas for multibeam or sidescan sonar survey on Rockall, Hatton Bank and adjacent seamounts (see below and Figure 4.41). As a response to this, major international programmes have been created, which, as well as mapping, are expanding knowledge on all aspects of deep-water ecosystems. The ‘Hotspot Ecosystem Research on the Margins of European Seas’ (HERMES) project (www.eu-hermes.net) is an integrated pan-European project with 50 partners funded by the European Commission on cold-water coral reefs and other deep-sea habitats (e.g. cold seeps, anoxic environments, mounds, canyons and continental slopes), and has established strong links with European and global marine policy makers. The HERMES programme concluded in March 2009, and in April 2009 the ‘Hotspot Ecosystem Research and Man’s Impact on European Seas’ (HERMIONE) programme has taken over.

The Trans-Atlantic Coral Ecosystem Study (TRACES; www.lophelia.org/traces) will establish the first basin-scale study of cold-water coral ecosystems, and workshops in North America and Europe in 2008 developed the TRACES Science Plan. The Census of Marine Life (www.coml.org/) and CoralFISH (http://eu-fp7-coralfish.net) will also coordinate research and information on critical ecosystems including seamounts (CenSeam), the North Atlantic mid-ocean ridge (Mar-Eco) and continental margins (CoMarg-E). CoralFISH will assess the interaction between corals, fish and fisheries, in order to develop monitoring and predictive modelling tools for ecosystem based management in the deep waters of Europe and beyond.

Priority areas for acoustic survey in the Hatton Bank region are:
Areas between 500 and 1,000 m water depth (focusing on the flanks of the bank).

Deeper waters (>1,000 m) along the flanks of the bank (including the Hatton Drift and deeper waters along the northern section of the western flank).

The eastern flanks of the Bank.

At Rockall Bank, priority areas for acoustic survey are:

Areas between 500 and 1000 m water depth across the whole of the bank (excluding eastern areas already surveyed).

Deeper waters (>1000 m) along the southern and western flanks of the bank.

Areas that still require acoustic survey George Bligh Bank include:

Northern and western flanks of the bank.

The acoustic survey priorities at the Anton Dohrn seamount are:

High resolution acoustic survey focusing on features of interest such as pinnacles and outcrops that can be identified from the existing multibeam data.

Acoustic survey priorities at Rosemary Bank are:

Sidescan sonar survey of the upper pinnacles of the seamount.

In addition, no acoustic information is available for the Hebridean Terrace seamount. There is no multibeam or sidescan survey data available for Lousy Bank. No known acoustic survey has been undertaken at Southern Rockall.

There are several additional seamounts and banks for which no information is available but which would be predicted as sites of sensitive deepwater habitats. These areas, which should be considered priority sites for acoustic survey, include:

Lorien Knoll

Edoras Bank

Fangorn Bank (see Figure 4.41)

[image: image77.emf]
Figure 4.41.  Priority areas for multibeam and sidescan sonar survey. Source: ICES (2008).

4.3.7.6 If management measures have been introduced to protect VMEs, how have these impacted on fishing? 

In 2003, NEAFC agreed on temporary measures to freeze effort in fisheries for fish species inhabiting deep waters in the Regulatory Area (which includes the westernmost part of the blue ling stock area) from 1 January 2004. At their last annual meeting in 2009, NEAFC agreed to maintain a reduction in fishing effort in these fisheries by 35% during 2010. Although this reduction in effort is primarily directed at reducing the impact of fisheries on target fish species (rather than excluding effort from certain areas), it also has implications for VME sustainability and protection (in addition to the closure of areas containing VMEs). NEAFC has introduced VME encounter protocols, established a demersal fishing footprint in the NEAFC RA and introduced regulations pertaining to new fishing areas (see DEEPFISHMAN Deliverable D2.1)
NEAFC continues to review the measures to protect VMEs and, at the 2009 annual meeting, it was decided to seek cooperation with the OSPAR Commission. It was also agreed to extend the closures on the Hatton Bank to bring them in line with scientific advice from ICES, NEAFC’s scientific provider. In the same line, a spawning area for blue ling was closed south of the Icelandic EEZ.

There appears to be relatively little data or evidence from the fishing industry on how the management measures introduced so far to protect VMEs have affected it. VMS data are available for 2007 and 2008 combined (Figure 4.42). Since these data pre-date the closure of most exclusion areas, it is impossible to confirm whether vessels were avoiding all the areas that were placed under protection during 2008, therefore, VMS data must be treated with the utmost caution. In addition, little information appears to exist on the effects of enforced reduction in fishing activity in the area.
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Figure 4.42.  VMS data from bottom-trawling vessels fishing at speeds of between 2 and 4 knots and between depths of 300-1500m that landed that entered Scottish waters between 2007 and 2008. Source: ICES (2009b).

The data that are available are limited to very specific areas, these are summarised below:
An emergency closure around the Darwin mounds was put in place in 2003 to protect the large carbonate mounds and coral reefs discovered in the area. This is an area traditionally associated with various deep-water fisheries including blue ling which is thought to congregate to spawn in this area. Almost no fishing activity is evident from the VMS data in the Darwin mounds exclusion zone (Figure 4.43). In 2008, an area to the north of the Darwin mounds (the Wyville Thompson ridge) was proposed as Special Area of Conservation (see Figure 4.43). The sensitive deep-water habitats present in the area include Lophelia pertusa reefs and rocky reefs characterised by iceberg ploughmarks. Significant trawling activity appears to have occurred in 2007 and 2008 in the proposed area (Figure 4.43) that reported catches of blue ling, roundnose grenadier and deep-water sharks. It is this fishery that will be compromised in the event that the closure goes ahead in its current form. There are also coral records outside the closed areas, some of which appear not be have high trawling effort. In the event of the closure being enforced, the displacement of trawling effort to such areas should be considered.
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Figure 4.43.  The Darwin Mound and Wyville Thompson ridge areas showing records of Lophelia pertusa from the OSPAR database, the Darwin mounds closed area (black box with cross shading) and the SAC proposed by JNCC in 2008 (cross hatched box). Also shown is the index of trawling intensity (VMS effort density) and species - specific VMS information from vessels that landed into Scotland in the years 2007 and 2008 (BLI = blue ling, RNG = roundnose grenadier, LSQ = leafscale gulper shark). Source: ICES (2009c).
Rockall bank is fished intensively for shelf species such as haddock and monkfish as well as deep-water species such as black scabbard fish and roundnose grenadier. A number of closures have been put in place since 2007 partially based on advice from ICES WGDEC. In 2007 an area was closed on the east side of the bank. The closure was based on numerous records of Lophelia pertusa and information obtained from the fishing industry. Until the VMS data were made available it was not known to what extent this area was trawled. The VMS data from 2007 and 2008 (Figure 4.44) reveals considerable trawling activity in two bands between 200 and 500 m depth in the NE and SW of the area, overlapping considerably with the closed area. This overlap may represent activity that occurred in 2007, before the closure was enforced. VMS data from 2009 onwards will be necessary to determine the effectiveness of the closure and its impact on the fishery.
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Figure 4.44.  East flank of Rockall bank – OSPAR coral records and proposed closures in relation to the index of trawling intensity (VMS effort density) and individual VMS positions of vessels trawling. Source: ICES (2009).

No new scientific surveys of VMEs over Rockall Bank have taken place since 2008.

4.3.7.7 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?

It would appear that, although there are still areas that would benefit from extra attention (in terms of being mapped), much knowledge, data and information is already available for much of the area under investigation, especially around areas that are known to attract relatively intensive fishing activity. Also, the infrastructure to monitor vessel activity spatially (i.e. VMS) is also in place. Areas of intense fishing activity tend to coincide with areas known to harbour habitats that could be designated as VMEs. Already a set of exclusion zones and a reduction in fishing activity have been imposed, with preliminary results indicating that exclusion zones are effective in keeping fishing activity out. Because some exclusion zones have only recently been enforced (within the last 12 months), no data exist or are yet available to confirm whether such zones are also effective. Similarly, no data appear to be available on the effects of the enforced reduction of effort on the fishing industry. It would be advantageous to have at least a number of year’s worth of such data before presenting any advice to managers, so that advice can be based on evidence rather than (educated) speculation. The precautionary approach of closing fishing areas known to also contain expanses of coral and sponge reefs is a valuable step forward in protecting VMEs.

4.4 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 there is no access to data (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.
England, Wales and Scotland:
Seafish conduct an annual economic survey of the UK fishing in which economic data is collected by fleet segmentation. Vessels targeting southern blue ling or other species are not specifically sampled, but North Sea and West of Scotland Demersal single rig over 24 m and West of Scotland single rig nephrops trawl are two fleets sampled that catch blue ling.

Spain:
AZTI conduct socio-economic surveys for three fleets (trawler, artisanal and tropical tuna freezer fleet) of which blue ling is included in the trawler fleet. However, there is no special socio-economic data collection survey specifically for blue ling or other species.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
French fleets fishing for blue ling have not responded to socio-economic surveys carried out by Ifremer. Some surveys may be possible as fishing companies are often involved as stakeholders in projects. 
Ireland:
In Ireland no socio-economic studies have been published on the Irish deep-water fishery. However, at the University of Galway a PhD student is working on the subject (Pers. comm. Naomi Foley).

	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
	N/K
	

	Migration
	N/K
	N/K
	

	Sexual equality
	N/K
	N/K
	

	Full-time vs part-time employment
	England, Wales & Scotland

NS & WoS demersal single rig over 24m

WoS single rig nephrops trawl

Spain

Basque Country fleet
	N/K
	In report

	Sea based employment
	England, Wales & Scotland

NS & WoS demersal single rig over 24m

WoS single rig nephrops trawl

Spain

Basque Country fleet
	N/K
	In report

	Land based employment
	N/K
	N/K
	

	Grey5 market data
	N/K
	N/K
	

	Dependency and distribution links
	N/K
	N/K
	

	Ethnicity data 
	N/K
	N/K
	

	Fish consumption 
	England, Wales & Scotland

Whole UK, all species aggregated
	N/K
	In report

	Export data
	England, Wales & Scotland

Whole UK, all species aggregated

Spain

Whole Spain, all species aggregated
	N/K
	In report

	Import data
	England, Wales & Scotland

Whole UK, all species aggregated

Spain

Whole Spain, all species aggregated
	N/K
	In report

	CITES
	Blue ling not CITES registered/no export quota
	N/K
	

	Capital costs
	England, Wales & Scotland

NS & WoS demersal single rig over 24m

WoS single rig nephrops trawl
	N/K
	In report

	Repair costs
	England, Wales & Scotland

NS & WoS demersal single rig over 24m

WoS single rig nephrops trawl

Spain

Basque Country fleet
	N/K
	In report

	Equipment/gear
	England, Wales & Scotland

NS & WoS demersal single rig over 24m

WoS single rig nephrops trawl
	N/K
	In report

	Global markets
	England, Wales & Scotland

NS & WoS demersal single rig over 24m

WoS single rig nephrops trawl
	N/K
	In report

	HACCP6
	N/K
	N/K
	

	Catch values
	England, Wales & Scotland

Passive, Tawlers, Whitefish

Spain

Basque Country fleet

Norway

Norwegian fleet

France

French fleet
	N/K
	In report

	Fuel costs
	England, Wales & Scotland

NS & WoS demersal single rig over 24m

WoS single rig nephrops trawl

Spain

Basque Country fleet
	N/K
	In report


4.4.1 For each fleet ID please provide/detail/describe.
4.4.1.1 A map showing the geographic location of fishing grounds (by season/quarter if spatial pattern changes).
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Figure 4.45.  Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic vessels, 2006. Source: ICES, 2009a.
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Figure 4.46.  Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic vessels, 2007. Source: ICES, 2009a.

[image: image83.wmf] 


Figure 4.47.  Geographical distribution of landings France, UK (England, Wales and Scotland) and Ireland at the level of ICES statistical rectangles for 2007 and 2008. Source: ICES, 2009a.
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Figure 4.48.  Geographical distribution of the fishing grounds of the French fleet involved in the demersal deep-water mixed fishery. The grey area represents the main area for catches of deep waters species. The green dots depict the distribution of fishing effort of the fleet of vessels holding a deep-water fishing licence, this fleet fishes for both deep-water and shelf species.

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

England, Wales and Scotland:
N/K

Spain:
Table 4.4.  Estimation of mean distance from home port to main fishing grounds (km). Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	1800
	1800
	1800
	1800
	1800


Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
N/K
Ireland:
Table 4.5.  Estimation of mean distance from home port to main fishing grounds (nautical miles). Source: Pers comm. Hareide, 2010.

	
	Distance (nautical miles)

	Beam trawlers
	120

	Longliners
	80-200


4.4.1.3 An estimate of the mean distance from main fishing grounds to landing ports (if different from homeport), by season/quarter if variable.
England, Wales and Scotland:
N/K

Spain:
Table 4.6.  Estimation of mean distance from main fishing grounds to landing ports (km). Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	350
	350
	350
	350
	350


Data not available by season or quarter

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
Home ports (ports of registry) of French vessels engaged in the demersal deep-water mixed fishery are Boulogne-sur-mer and Lorient in France. A few years ago, a third port Concarneau hosted a significant part of the fleet but is now marginal as most vessels from Concarneau were moved to Lorient. The bulk of the landings are not landed in these French ports but in UK (Scotland) and Irish Ports. In 2009, fish was landed in Lochinver (Scotland). In previous years, other ports were used Ullapool (Scotland) and Killybegs (Ireland).

Ireland:
Table 4.7.  Estimation of mean distance from main fishing grounds to landing port (nautical miles). Source: pers. comm. Hareide, 2010.

	
	Distance (nautical miles)

	Beam trawlers
	120

	Longliners
	80-200


4.4.1.4 Jurisdiction of fisheries i.e. within national EEZs (please list countries) or in international waters (please indicate RFMO responsible for management).

England, Wales and Scotland:
English, Welsh and Scottish vessel fish within national EEZs (Ireland, France and UK) and international waters for which the responsible RFMO is NEAFC.
Spain:
Spanish Basque Country fleet vessels fish national EEZs (Ireland and UK) and international waters for which the responsible RFMO is NEAFC.

Russia:
Russian fishing fleet fish in national Faeroese EEZ and international waters for which the responsible RFMO is NEAFC.

Norway:
Norwegian vessels fish within national EESZs (Faeroese Islands, Ireland and UK) and international waters for which the responsible RFMO is NEAFC.

Faeroe Islands:
N/K

France:
French vessels fish within national EEZs (Faroese Islands, France, UK and Ireland) and international waters for which the responsible RFMO is NEAFC.
Ireland:
Irish vessels fish within national EEZs (Ireland and Scotland) and international waters for which the responsible RFMO is NEAFC.
4.4.1.5 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)

England, Wales and Scotland

Table 4.8.  Number of vessels catching blue ling as by catch, 2005-2008. Source: Metz, 2009.

	
	2005
	2006
	2007
	2008

	Passive, trawlers and whitefish vessels
	19
	21
	19
	17


Table 4.9.  Vessel characteristics. Source: Metz, 2009

	Vessel size (m)
	2005
	2006
	2007
	2008

	Passive gears
	Average of LOA (m)
	27.3
	34.0
	29.6
	

	
	StdDev of Loa
	11.4
	5.2
	3.9
	

	Trawlers (mainly nephrops)
	Average of LOA (m)
	30.4
	40.4
	34.1
	28.8

	
	StdDev of Loa
	13.3
	1.6
	8.3
	12.6

	Whitefish
	Average of LOA (m)
	32.6
	31.5
	31.2
	31.7

	
	StdDev of Loa
	6.4
	5.9
	5.8
	5.8

	
	
	
	
	
	

	Vessels size (GT)
	2005
	2006
	2007
	2008

	Passive gears
	Average of Ton (GT)
	184.0
	271.3
	228.7
	

	
	StdDev of Ton Gt
	122.8
	68.6
	75.8
	

	Trawlers (mainly nephrops)
	Average of Ton (GT)
	204.8
	361.5
	264.0
	220.3

	
	StdDev of Ton Gt
	131.9
	65.8
	85.6
	148.4

	Whitefish
	Average of Ton (GT)
	437.5
	431.3
	422.7
	428.5

	
	StdDev of Ton Gt
	111.0
	108.0
	85.9
	114.7

	
	
	
	
	
	

	Mean engine power (kW)
	2005
	2006
	2007
	2008

	Passive gears
	Average of Power Main (kW)
	550.3
	527.7
	330.0
	

	
	StdDev of Power Main
	446.6
	255.2
	101.5
	

	Trawlers (mainly nephrops)
	Average of Power Main (kW)
	553.8
	1066.5
	638.0
	609.0

	
	StdDev of Power Main
	286.6
	259.5
	219.5
	417.3

	Whitefish
	Average of Power Main (kW)
	1017.0
	1019.7
	969.6
	973.5

	
	StdDev of Power Main
	485.3
	452.4
	417.6
	489.1


Spain:
Table 4.10.  Number of vessels catching blue ling 2001-2005. Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	8
	6
	6
	4
	4


Table 4.11.  Vessel characteristics. Source: Diez, 2009.

	Vessel size (m)
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	Average vessel length (m)
	37
	38
	36
	39
	39

	
	Min vessel length (m)
	33
	36
	33
	37
	37

	
	Max vessel length (m)
	41
	41
	41
	43
	43

	
	
	
	
	
	
	

	Vessel size (GT)
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	Average vessel size (GT)
	249
	257
	239
	261
	264

	
	Min vessel size (GRT)
	211
	211
	209
	211
	211

	
	Max vessel size (GRT)
	296
	296
	296
	296
	296

	
	
	
	
	
	
	

	Mean engine power (hp)
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	Average engine power (hp)
	871
	913
	900
	827
	918

	
	Min engine power (hp)
	580
	480
	700
	480
	480

	
	Max engine power (hp)
	1200
	1200
	1200
	1200
	1200


Russia:
Table 4.12.  Number of vessels catching blue ling 2005-2007. Source: Vinnichenko and Bokhanov (2006), Vinnichenko (2007), Vinnichenko (2008).

	
	2005
	2006
	2007

	Trawlers
	2
	*
	

	Longliners
	8*
	2
	3

	Pelagic
	*
	*
	


*Incomplete information

Table 4.13.  Vessel characteristics. Source: Vinnichenko and Bokhanov (2006), Vinnichenko (2007), Vinnichenko (2008).

	Vessel size (GT)
	
	2005
	2006
	2007

	Trawlers
	Average tonnegae (GT)
	10
	10
	10

	
	Min, Max (GT)
	10, 10
	10, 10
	10, 10

	Longliners
	Average tonnegae (GT)
	8
	8
	8

	
	Min, Max (GT)
	8, 8 
	8, 8 
	8, 8 

	Pelagic
	Average tonnegae (GT)
	*
	*
	*

	
	Min, Max (GT)
	*
	*
	*


* Incomplete information

Norway:
Table 4.14.  Number of vessels catching blue ling 2006-2008 in ICES areas Vb1, Vb2, VIa and VIb. Source: Correia daSilva, 2009.

	
	2006
	2007
	2008

	Free time vessels
	16
	17
	13


Faeroe Islands:
N/K

France:
Table 4.15.  Number of vessels, gross tonnage and mean engine power of fleet segments relevant to the French deep-water fishery for which socio-economic data are available. Source: AER, 2009.

	
	
	2005
	2006
	2007

	Beam trawl 24-40m
	Number of vessels
	125
	117
	116

	
	Gross tonnage (GT)
	23070
	21530
	21010

	
	Mean engine power (kW)
	61440
	27130
	56100

	Beam trawl >40m
	Number of vessels
	18
	13
	13

	
	Gross tonnage (GT)
	12590
	13490
	13490

	
	Mean engine power (kW)
	30460
	23480
	23480


Ireland:
Table 4.16.  Number of Irish long-liners catching blue ling 2000-2001. Source: Pers. comm. Hareide, 2010.

	
	2000
	2001

	Longliner, 25m
	1
	1

	Longliners, 52m
	0
	2


In May 2000, the first Irish deep-water longliner came into service. It was a 24.9 m French built vessel targeting deep water shark, ling, tusk and blue ling along the slopes off The Porcupine Bank and to the west of Scotland. In April 2001 another two large longliners entered the fishery, both these vessels were 52 m in length. In this fishery blue ling was caught as bycatch and during the winter months vessels participated in the cod fishery in the Barents Sea. The former longliner participated in fishery until 2004, the two larger vessels left the North Atlantic during autumn 2001 and early spring 2002.

4.4.1.6 Main type of fishing gear used (please supply as much information as possible). Source: Metz, 2009.

England, Wales and Scotland:
Table 4.17.  Main fishing gear used by English, Welsh and Scottish fleet. Source: Metz, 2009.

	Fleet segmentation
	Fishing gear used

	Passive gears – (gillnet, long line, crabbers)
	No appropriate segmentation/information available

	Trawlers (mainly nephrops) - bottom trawlers
	WoS (West of Scotland) single rig Nephrops trawl

	Whitefish - demersal
	NS (North Sea) & WoS demersal single rig over 24m


Spain:
Table 4.18.  Main fishing gear used by Spanish fleet, 2001-2005. Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	GINT

LLB

OTBS
	GINT

OTBS
	GINT

LLB

OTBS
	OTBS
	OTBS


Where GINT = Gill Netters, LLT = Bottom long liner, OTBS = Otter trawlers.

Russia:
The main fishing gears used by Russian vessels catching southern blue ling are; longliners (using hooks, the number of which varies considerable) and trawlers (pelagic and bottom trawlers using mesh size of 16-135 mm)

Norway:
Table 4.19.  Main fishing gears used by Norwegian fleet, 2006-2008. Source: Correia da Silva, 2009.

	ICES area
	Year
	Fishing gear

	Ices area Vb1
	2006
	Automatic long line, seine nets

	
	2007
	Automatic long line, seine nets

	
	2008
	Automatic long line, seine nets

	Ices area Vb2
	2006
	Automatic long line

	
	2007
	Automatic long line

	
	2008
	Automatic long line

	Ices area VIa
	2006
	Automatic long line

	
	2007
	Automatic long line

	
	2008
	Automatic long line

	Ices area VIb
	2006
	Automatic long line

	
	2007
	Automatic long line

	
	2008
	Automatic long line


Faeroe Islands:
N/K

France:
The French fleet operated with bottom otter trawl. Mainly bottom single otter have been used. Nevertheless, new vessels entered in activity in the 2000s are equipped for twin bottom trawl and used it for some time for deep-water fishing. In 2008, only single trawl were used. In some years in the 1990s, some fishing targeting roundnose grenadier with bottom trawl operated at great depth was done. 
Ireland:
Irish longliners use the Mustad autoline system with polyester long lines with dimension 12 mm and hook EZ 12/0.

Table 4.20.  Total effort by hooks for Irish longliners fishing in ICES areas VIa and VII, 2000 and 2001. Source: pers. comm.. Hareide 2010.

	Year
	VIa
	VII

	2000
	26,400
	118,000

	2001
	648,000
	3,432,000


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

England, Wales and Scotland:
Estimate of average length of trips:
N/K

Table 4.21.  Estimate of average number of crew per vessel. Source: Metz, 2009.

	
	2007

	NS & WoS demersal single rig over 24m
	8

	WoS single rig nephrops trawl
	3


Spain:
Estimate of average length of trips:
N/K

Table 4.22.  Average number of crew per vessel. Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque Country fleet
	14
	13
	16
	14
	13


Russia:
Table 4.23.  Estimate of average length of trips (days). Source: Vinnichenko and Bokhanov (2006), Vinnichenko (2007), Vinnichenko (2008).

	
	2005
	2006
	2007

	Trawlers
	Total no. of days fished
	15*
	*
	

	
	Average no. days per vessel
	7.5*
	*
	

	Long liners
	Total no. of days fished
	609
	69
	74

	
	Average no. days per vessel
	76.1
	34.5
	24.7


* Incomplete information

Estimate of average number of crew per vessel

N/K

Norway:
Table 4.24.  Number of trips per year split by ICES area for blue ling and all species. Source: Correia da Silva, 2009.

	ICES area
	Vb1
	Vb2
	VIa
	VIb

	Year
	2006
	2007
	2008
	2006
	2007
	2008
	2006
	2007
	2008
	2006
	2007
	2008

	All species 
	14
	22
	11
	7
	6
	1
	48
	63
	71
	54
	55
	30

	Blue ling
	8
	7
	4
	2
	2
	1
	8
	9
	8
	5
	6
	3


Estimate of average number of crew per vessel:
N/K

Faeroe Islands:
N/K

France:
The larger trawlers can be away from homeport for up to 29 days, but land in Scotland or Ireland every 9 days (where part of the crew is relieved, and the catch carried to France by lorry). The 30-38 m trawlers carry out trips of 24 days but with landings in Ireland or France every 6-7 days. 
Ireland:
Table 4.25.  Total effort by days for Irish longliners fishing in ICES areas VIa and VII, 2000 and 2001. Source: pers. comm. Hareide 2010.

	Year
	VIa
	VII

	2000
	12
	66

	2001
	42
	156


4.4.1.8 Total number of fishermen in the fleet, split into full-time/part-time if appropriate, and by gender. 
England, Wales and Scotland:
Table 4.26.  Estimate of average number of crew per vessel, 2007. Source: Metz, 2009.

	
	
	2007

	NS & WoS demersal single rig over 24m
	Full-time
	72*

	
	Part-time
	N/K

	
	By gender
	N/K

	WoS single rig nephrops trawl
	Full-time
	21*

	
	Part-time
	N/K

	
	By gender
	N/K


*Average number of crew per vessel multiplied by the number of vessels in fleet

Spain:
Table 4.27.  Estimate of total number of fishermen in the Basque Country fishing fleet* Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Full-time
	112
	78
	96
	56
	52

	Part-time
	0
	0
	0
	0
	0

	By gender
	N/K
	N/K
	N/K
	N/K
	N/K


*Average number of crew per vessel multiplied by the number of vessels in fleet

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K
France:
Table 4.28.  Number of fishermen employed as full time equivalents (FTE) in the French fleet segments of the deep-water fishery. Source: AER, 2009.

	
	2005
	2006
	2007

	Beam trawlers 24-40m
	746
	657
	641

	Beam trawlers > 40 m
	331
	264
	264

	Total
	1077
	921
	905


For comparison, the total employment in the French fleet given by AER is 13,400 FTE in 2006 and 13,155 in 2007.  Hence, the two segments represent less than 7% of the total employment at sea.

A recent survey (Faf pêche) has looked at gender issues in the fishing industry. For 2008, it found that 818 women were employed at sea; however, 616 (75%) were in the shellfish culture segment and 182 (22%) in the Petite pêche category (trip < 24 hours). Only 5 were employed in the Pêche au large category, and no indication is given as to their activity in the deep-water fishery.

Ireland:
Table 4.29.  Number of people full-time people employed per vessel, 2000-2001. Source: pers. comm.. Hareide 2010.

	
	
	2000
	2001

	Longliner,25m
	Full-time
	12*
	12*

	
	Part-time
	-
	-

	
	Gender
	All male
	All male

	Longliners, 52m
	Full-time
	-
	18

	
	Part-time
	-
	-

	
	Gender
	-
	All male


* Approximately 9 worked at sea and 3 onshore.

4.4.1.9 Main type of vessel ownership within the fleet e.g. fishing companies, skipper/owner, co-operative etc 

England, Wales and Scotland:
In the UK fishing companies may own more than one vessel, or may be skipper, owner or joint ownership. Foreign vessel ownership of UK registered fishing vessels (predominately Anglo-Dutch, Anglo- Spanish).

Spain:
Fishing companies are the main type of vessel ownership within the Spanish Basque Country fleet.
Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
In effect, the bulk of the deep-water fishery is carried out by 5 large trawlers (2 companies), with two others participating on a smaller scale (1 company each). All are company-owned (‘industrial’ in the French sense, i.e. these vessel never fish for fishmeal, industrial here refers to the type of fish ownership).

NB: some 40 vessels, including smaller skipper-owned artisanal vessels, applied for a deep-water fishing licence under EU regulation 2347/2002 of the council of 16 December 2002 but did not use it, or only use it to legalize incidental by-catch e.g. in the anglerfish fishery on the outer shelf.

Ireland:
One vessel was skipper owned and two vessels were owned by a consortium of investors

4.4.1.10 Total quantity and value of the case study species landed and all species landed in each of the last 3 years. 

England, Wales and Scotland:

	
	2005
	2006
	2007
	2008

	Passive
	0.63
	4.68
	0.77
	 

	Trawlers (mainly Nephrops)
	6.41
	1.26
	3.08
	7.07

	Whitefish
	364.82
	451.38
	171.58
	106.73

	Total
	371.86
	457.32
	175.43
	113.80


Table 4.30.  Quantity of blue ling landings (tonne). Source: Metz, 2009.

Table 4.31.  Value of blue ling landings (£). Source: Metz, 2009.
	
	2005
	2006
	2007
	2008

	Passive
	865.65
	3,644.58
	793.01
	 

	Trawlers (mainly Nephrops)
	8,207.26
	1,542.09
	3,746.92
	7,740.13

	Whitefish
	374,749.77
	452,046.88
	208,454.40
	142,178.32

	Total
	383,822.68
	457,233.55
	212,994.33
	149,918.45


Table 4.32.  Quantity of all species landings (tonne). Source: Metz, 2009.

	
	2005
	2006
	2007
	2008

	Passive
	1,018.951
	2,461.570
	800.501
	

	Trawlers (mainly Nephrops)
	665.896
	446.953
	1,257.690
	754.160

	Whitefish
	9,579.733
	12,412.808
	8,190.471
	11,909.340

	Total
	11,264.580
	15,321.332
	10,248.662
	12,663.500


Table 4.33.  Value of all species landings (£). Source: Metz, 2009.

	
	2005
	2006
	2007
	2008

	Passive
	3,090,025.75
	4,920,148.54
	1,145,545.93
	 

	Trawlers (mainly Nephrops)
	1,721,201.67
	1,130,966.65
	3,080,777.51
	1,677,382.29

	Whitefish
	12,515,147.67
	16,416,072.08
	12,751,270.99
	16,295,421.26

	Total
	17,326,375.09
	22,467,187.27
	16,977,594.43
	17,972,803.55


Spain:
Table 4.34.  Quantity of blue ling landings (tonne). Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	30.35
	35.65
	31.98
	0.13
	29.12


Table 4.35.  Value of blue ling landings (‘000 Euro). Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	55.33
	65.00
	58.31
	0.23
	53.10


Table 4.36.  Quantity of all species landings (tonne). Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	315.10
	1307.82
	204.49
	208.79
	494.57


Table 4.37.  Value of all species landings (‘000 Euro). Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	1232.96
	859.96
	858.90
	824.97
	1280.61


Russia:
Table 4.38.  Quantity of blue ling landings (tonne). Source: Vinnichenko and Bokhanov (2006), Vinnichenko (2007), Vinnichenko (2008).

	
	2005
	2006
	2007

	Trawlers
	10.30
	1.50
	

	Longliners
	648.11
	18.20
	36.90

	Pelagic
	
	
	

	Total
	658.41
	19.70
	36.90


Value of blue ling landings:
N/K

Table 4.39.  Quantity of all species landings (tonne). Source: Vinnichenko and Bokhanov (2006), Vinnichenko (2007), Vinnichenko (2008).

	
	2005
	2006
	2007

	Trawlers
	136.00
	62.50
	

	Longliners
	653.01
	172.80
	564.30

	Pelagic
	59.00
	36.00
	

	Total
	789.01
	235.30
	564.30


Value of all species landings:
N/K
Norway:
Table 4.40.  Quantity of blue ling landings (tonne) by ICES area. Source: Correia da Silva, 2009.

	
	2006
	2007
	2008

	Vb1
	21.31
	212.26
	34.89

	Vb2
	34.39
	5.53
	0.26

	VIa
	49.13
	30.74
	73.40

	VIb
	2.23
	3.79
	1.89

	Total
	107.07
	252.32
	110.43


Table 4.41.  Quantity of blue ling landings (tonnes) by fishing gear. Source: Correia da Silva, 2009.

	
	2006
	2007
	2008

	Automatic long line
	107.07
	250.71
	110.43

	Seine nets, not specified
	
	1.61
	

	Total
	107.07
	252.32
	110.43


Table 4.42.  Value of blue ling landing (‘000 Norwegian Krone) by ICES area. Source: Correia da Silva, 2009.

	
	2006
	2007
	2008

	Vb1
	150.71
	1,762.09
	248.64

	Vb2
	391.74
	47.00
	1.45

	VIa
	526.89
	293.30
	507.95

	VIb
	14.09
	32.80
	10.71

	Total
	1083.43
	2135.19
	768.76


Table 4.43.  Quantity of all species landings (tonne) by ICES area. Source: Correia da Silva, 2009.

	
	2006
	2007
	2008

	Vb1
	2,296.09
	6,567.91
	3,949.20

	Vb2
	2,327.44
	3,969.34
	187.28

	VIa
	85,467.15
	157,626.09
	128,059.74

	VIb
	127,232.19
	101,398.51
	36,257.51

	Total
	217,322.87
	269,561.85
	168,453.72


Table 4.44.  Quantity of all species landings (tonnes) by fishing gear. Source: Correia da Silva, 2009.

	
	2006
	2007
	2008

	Automatic long line
	6,192.31
	7,064.98
	5,965.48

	Bottom trawl
	450.00
	42.44
	12,316.87

	Floating long line
	
	9.08
	

	Long line
	45.70
	
	

	Pelagic trawl
	210,634.85
	262,194.07
	147,530.46

	Pelagic trawl, pair
	
	
	252.04

	Purse seine
	
	
	2,388.88

	Seine nets, not specified
	
	251.28
	

	Total
	217,322.86
	269,561.85
	168,453.73


Table 4.45.  Value of all species landings (‘000 Norwegian Krone) by ICES area. Source: Correia da Silva, 2009.

	
	2006
	2007
	2008

	Vb1
	23,928.68
	36,342.84
	22,506.10

	Vb2
	9,148.10
	12,850.78
	2,099.37

	VIa
	122,392.60
	283,038.61
	190,325.48

	VIb
	171,022.49
	182,153.78
	51,545.32

	Total
	326,491.87
	514,386.01
	266,476.27


Faeroe Islands:
Table 4.46.  Quantity of blue ling landings (tonne) by ICES area. Source: ICES, 2008b.

	
	2004
	2005
	2006

	Vb1
	751
	1028
	1230

	Vb2
	710
	609
	632

	VIa
	10
	17
	13

	VIb
	4
	1
	15


Value of blue ling landings:
N/K

Quantity of all species landings:
N/K

Value of all species landings:
N/K

France:
Table 4.47.  Quantity of blue ling landings (tonne). Source: Lorance, 2009.

	
	French fleet

	1999
	5,354

	2000
	4,918

	2001
	3,253

	2002
	3,078

	2003
	3,792

	2004
	4,111

	2005
	3,175

	2006
	3,104

	2007
	3,282

	2008
	2,580


Table 4.48.  Value of blue ling landings (‘000 Euro). Source: Lorance, 2009.

	
	French fleet

	1999
	9,652

	2000
	9,542

	2001
	7,154

	2002
	6,522

	2003
	6,804

	2004
	6,950

	2005
	5,892

	2006
	6,728

	2007
	6,728

	2008
	5,529


Table 4.49.  Quantity of all species landings (tonne). Source: Lorance, 2009.

	
	Roundnose
grenadier
	Blue ling
	Greater forkbeard
	Orange roughy
	Black
scabbardfish
	Siki sharks
	Total

	1999
	8,241
	5,354
	444
	1,276
	2,159
	3,334
	20,808

	2000
	9,840
	4,918
	512
	987
	3,648
	3,328
	23,233

	2001
	8,432
	3,253
	487
	1,122
	4,477
	3,154
	20,925

	2002
	8,502
	3,078
	418
	461
	4,313
	2,004
	18,776

	2003
	6,938
	3,792
	388
	554
	3,577
	1,323
	16,572

	2004
	7,545
	4,111
	364
	515
	3,191
	1,177
	16,903

	2005
	4,564
	3,175
	415
	288
	2,971
	904
	12,317

	2006
	3,189
	3,104
	496
	540
	2,565
	765
	10,659

	2007
	2,683
	3,282
	537
	176
	2,709
	979
	10,366

	2008
	2,054
	2,580
	695
	131
	3,160
	820
	9,440


Table 4.50.  Value of all species landings (‘000 Euro). Source: Lorance, 2009.

	Year
	Roundnose
grenadier
	Blue ling
	Greater forkbeard
	Orange roughy
	Black
scabbardfish
	Siki sharks
	Total

	1999
	11,556
	9,652
	572
	4,855
	6,003
	3,840
	36,478

	2000
	13,510
	9,542
	708
	4,126
	6,301
	4,072
	38,259

	2001
	12,937
	7,154
	644
	3,856
	7,356
	3,962
	35,909

	2002
	13,366
	6,522
	533
	1,930
	7,063
	3,216
	32,630

	2003
	11,476
	6,804
	495
	2,923
	7,124
	2,454
	31,276

	2004
	11,701
	6,950
	479
	2,694
	7,109
	2,282
	31,215

	2005
	8,753
	5,892
	586
	1,704
	7,323
	1,773
	26,031

	2006
	6,629
	6,728
	745
	3,037
	7,006
	1,545
	25,690

	2007
	5,418
	6,728
	817
	1,154
	6,743
	1,723
	22,583

	2008
	3,805
	5,529
	1,005
	831
	7,007
	1,401
	19,578


Ireland:
Table 4.51.  Quantity of blue ling landings (tonne). Source: Pers. comm. Hareide 2010.

	ICES area
	2001
	2002

	VI
	7
	21

	VII
	26
	93


Value of blue ling landing:
N/K

Table 4.52.  Quantity of all species landings (tonne). Source: Pers. comm. Hareide, 2010.

	ICES area
	2001
	2002

	VI
	53
	155

	VII
	345
	881


Value of all species landings:
N/K

4.4.1.11 Total revenues, costs and profits in each of the last 3 years: 

England, Wales and Scotland:


Table 4.53.  Revenue (average per vessel, £). Source: Metz, 2009.

	NS & WoS demersal single rig over 24m
	2005
	2006
	2007
	2008

	Earnings
	1,019,500
	1,317,200
	1,273,700
	N/K

	Fishing income
	952,000
	1,298,100
	1,241,400
	 N/K

	Non-fishing income
	67,500
	19,100
	32,300
	 N/K

	
	
	
	
	

	Fishing Income (£)
	952,000
	1,298,100
	1,241,400
	 N/K

	Fishing Income per:
	
	
	
	 

	   day (£)
	3,918
	5,515
	5,088
	 N/K

	   VCU (£)
	1,502
	1,678
	1,916
	 N/K

	   trip (£)
	30,710
	37,155
	39,065
	 N/K

	   crew member (£)
	119,000
	163,971
	150,981
	 N/K

	
	
	
	
	

	WoS single rig Nephrops trawl
	2005
	2006
	2007
	2008

	Earnings
	105,000
	131,100
	157,400
	 N/K

	Fishing income
	102,700
	130,100
	155,800
	 N/K

	Non-fishing income
	2,300
	1,100
	1,600
	 N/K

	
	
	
	
	

	Fishing Income (£)
	102,700
	130,100
	155,800
	 N/K

	Fishing Income per:
	 
	
	
	 

	   day (£)
	638
	842
	956
	 N/K

	   VCU (£)
	680
	885
	1,046
	 N/K

	   trip (£)
	1,300
	1,016
	1,206
	 N/K

	   crew member (£)
	25,675
	39,932
	55,067
	 N/K


Table 4.54.  Costs (average per vessel, £). Source: Metz, 2009.

	NS & WoS demersal single rig over 24m
	2005
	2006
	2007
	2008

	Commission
	46,800
	57,100
	65,800
	N/K

	Harbour Dues
	38,900
	44,500
	53,400
	N/K

	Subscriptions & Levies
	10,700
	9,800
	5,600
	N/K

	Shore Labour
	11,000
	4,000
	9,500
	N/K

	Fuel and Oil
	212,200
	330,600
	309,800
	N/K

	Boxes
	10,700
	16,800
	10,800
	N/K

	Ice
	12,700
	14,300
	12,300
	N/K

	Crew Travel
	4,500
	8900
	5,300
	N/K

	Food Stores
	23,100
	25,600
	18,200
	N/K

	Quota Leasing
	36,400
	61,800
	78,500
	N/K

	Days Purchase
	11,300
	17,300
	45,400
	N/K

	Other Expenses
	33,200
	14,900
	12,300
	N/K

	 
	 
	 
	 
	

	Crew Share
	230,300
	367,100
	284,300
	N/K

	 
	 
	 
	 
	

	Total Fishing Expenses
	681,800
	965,800
	911,100
	N/K

	 
	 
	 
	 
	

	Vessel Owner Expenses
	 
	 
	 
	

	Insurance
	43,300
	44,700
	52,900
	N/K

	Repairs
	100,400
	84,100
	90,300
	N/K

	Gear
	49,800
	21,700
	77,400
	N/K

	Hire and Maintenance
	9,900
	9,700
	12,700
	N/K

	Other Vessel Owner Expenses
	11,900
	32,300
	30,100
	N/K

	Total Vessel Owner Expenses
	197,300
	188,200
	263,200
	N/K

	 
	 
	 
	 
	

	Total Expenses
	848,000
	1,153,900
	1,174,300
	N/K

	
	
	
	
	

	WoS single rig nephrops trawl
	2005
	2006
	2007
	2008

	Commission
	5,200
	7,700
	5,600
	N/K

	Harbour Dues
	2,300
	5,200
	3,100
	N/K

	Subscriptions & Levies
	2,300
	3,000
	1,800
	N/K

	Shore Labour
	1,700
	200
	600
	N/K

	Fuel and Oil
	16,300
	17,100
	21,000
	N/K

	Boxes
	1,400
	1,700
	1,300
	N/K

	Ice
	2,100
	1,900
	1,400
	N/K

	Crew Travel
	700
	800
	1,200
	N/K

	Food Stores
	4,300
	8,500
	4,200
	N/K

	Quota Leasing
	300
	500
	900
	N/K

	Days Purchase
	1,100
	100
	n/a
	N/K

	Other Expenses
	700
	4,200
	3,000
	N/K

	 
	 
	 
	 
	

	Crew Share
	32,900
	30,200
	48,900
	N/K

	 
	 
	 
	 
	

	Total Fishing Expenses
	71,400
	80,900
	93,100
	N/K

	 
	 
	 
	 
	

	Vessel Owner Expenses
	 
	 
	 
	

	Insurance
	6,400
	6,200
	6,400
	N/K

	Repairs
	12,600
	15,700
	15,700
	N/K

	Gear
	4,700
	9,200
	10,900
	N/K

	Hire and Maintenance
	2,900
	7,200
	4,900
	N/K

	Other Vessel Owner Expenses
	2,700
	8,300
	4,500
	N/K

	Total Vessel Owner Expenses
	26,700
	46,200
	42,400
	N/K

	 
	 
	 
	 
	

	Total Expenses
	95,900
	127,100
	135,500
	N/K


Table 4.55.  Profit (average per vessel, £). Source: Metz, 2009.

	NS & WoS demersal single rig over 24m
	2005
	2006
	2007
	2008

	Operating profit
	167,500
	163,300
	99,500
	N/K

	Depreciation
	82,600
	29,400
	45,600
	N/K

	Interest
	43,000
	23,500
	33,200
	N/K

	Net Profit
	46,800
	110,400
	20,700
	N/K

	
	
	
	
	

	WoS single rig Nephrops trawl
	2005
	2006
	2007
	2008

	Operating profit
	23,100
	4,000
	21,800
	N/K

	Depreciation
	8,500
	500
	5,700
	N/K

	Interest
	2,100
	400
	3,200
	N/K

	Net Profit
	12,900
	3,100
	13,000
	N/K


Spain:
Table 4.56.  Revenues (average per vessel, ‘000 Euro). Source: Diez, 2009.

	Basque country fleet
	2001
	2002
	2003
	2004
	2005

	Total fishing revenue 
	1232.96
	859.96
	858.90
	824.97
	1280.61

	Non-fishing revenue
	90.80
	162.63
	1.40
	221.26
	153.08

	Total revenue
	1323.76
	1022.59
	860.30
	1046.23
	1433.69


Table 4.57.  Fixed costs (average per vessel, ‘000 Euro). Source: Diez, 2009.

	Basque country fleet
	2001
	2002
	2003
	2004
	2005

	Insurance
	42.28
	11.50
	28.58
	37.22
	40.44

	Maintenance
	83.91
	22.37
	43.30
	47.47
	67.95

	Depreciation
	73.47
	73.49
	75.22
	162.85
	202.38

	Interest
	11.96
	5.75
	3.01
	26.87
	55.18

	Days at sea (effort)
	239.75
	254.00
	254.83
	254.00
	270.50

	Other fixed costs
	262.16
	224.89
	361.01
	559.67
	497.19


Table 4.58.  Variable costs (average per vessel, '000 Euro). Source: Diez, 2009.

	Basque country fleet
	2001
	2002
	2003
	2004
	2005

	Landings
	72.88
	29.76
	67.99
	95.69
	95.85

	Fuel
	188.38
	99.49
	125.01
	219.38
	377.80

	Gear
	146.70
	36.22
	119.20
	52.54
	64.83

	Crew
	587.93
	246.75
	322.94
	402.03
	463.41

	Other variable costs
	115.86
	7.53
	27.66
	6.81
	27.08


Table 4.59.  Other costs (average per vessel, '000 Euro). Source: Diez, 2009.

	Basque country fleet
	2001
	2002
	2003
	2004
	2005

	Investment
	454.62
	1.56
	37.85
	1.65
	15.46

	Taxes
	42.74
	21.21
	-3.67
	10.84
	10.29

	Fuel consumption (m^3)
	750.32
	419.04
	552.67
	814.39
	999.46


Table 4.60.  Estimate of average profit (average per vessel, '000 Euro). Source: Diez, 2009.

	Basque country fleet
	2001
	2002
	2003
	2004
	2005

	Profit*
	-501.53
	10.86
	-568.44
	-818.29
	-728.91


* Where; profit = revenue-(fixed +variable costs)

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
Table 4.61.  Total income, cost and profit (millions Euro) for French fleet segments engaged in deep-water fishing. Source: AER, 2009.

	Beam trawlers 24-40m
	2005
	2006
	2007

	Income
	84.12
	85.66
	89.94

	Cost
	91.17
	89.42
	85.86

	Profit
	-7.05
	-3.76
	4.08

	Beam trawlers >40m
	2005
	2006
	2007

	Income
	48.71
	50.04
	46.30

	Cost
	52.47
	55.48
	50.88

	Profit
	-3.76
	-5.44
	-4.58


Ireland:
The last three years data are not representative of the Irish fishery. Cost and revenue data can be collected from vessel owners and from gear makers. During 2000-2004 there existed a rule of thumb, that in order to be profitable vessels had to catch 1% of the total cost of building the boat. The two large 52 m vessels would have needed to land 60,000 Irish £ of fish, however the maximum value per day achieved was 4,500 Irish £ on the Hatton bank. Consequently, the two longliners were not able to remain profitable, both vessels were sold or leased or fisheries in Pacific and the Southern Oceans. The smaller 25 m vessel targeting deep water sharks was able to sustain catch values per day at approximately 2,000 Irish £ per day. This level was not profitable, but the cod fishery in the Barents Sea compensated for the low profit in deep-water fishery.

Table 4.62.  Aver age fuel consumption (litres per day) for the period 2000-2004. Source: Pers. comm. Hareide 2010.

	Average fuel consumption
	2000-2004

	Longliners, 25m
	2,000

	Longliners, 52m
	3,000


4.4.1.12 Unionisation or other types of fishermen’s association present.
England, Wales and Scotland:
NS & WoS demersal single rig over 24m:

Producer Organisations (PO) – receive a “sectoral” allocation of quota

"Non-sector" – vessels over 10m whom are not fishing against quota managed by a PO.
WoS single rig nephrops trawl:

Producer Organisations (PO) – receive a “sectoral” allocation of quota

"Non-sector" – vessels over 10m whom are not fishing against quota managed by a PO.
Under 10m fleet - vessels (≤10m) which do not fish against PO sector allocation.
Spain:
Association of producers act as fishermen’s association in the Basque country.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
By law, there is a strong presence of unions in many institutions overseeing fisheries, their management and the social structures. The number of seats taken by each union in boards, general assemblies etc. depends on the results of elections, where only registered unions (approved by government) may present candidates. In addition, there is often a specified allocation of seats for crews and employees, for ship owners, for processing industries, for cooperatives, for mariculture etc. Some unions are established with fishing as their unique scope, but other unions are ‘generalist’ in the sense that they assemble workers from all sectors, even though they may have a specific section for seamen or fishers. Strange enough, skippers and crews can be members of the same section in some of these unions; usually, skippers speak louder than crews and the positions claimed by these unions (e.g. on social issues) may at time be a bit ambiguous.

The four companies active in the deep-species fishery are members of the same union (Union des Armateurs à la Pêche de France, UAPF), which typically represents fishing companies, including the tropical tuna fleet segment. Historically, this union has been very influential in key negotiations, notably for the CFP in the 1970-1980s or in the Law of the Sea Conferences.

Ireland:
Irish vessel owners are members of Producer Organizations whilst crew members are not members of any union.

4.4.1.13 Main wage structure (e.g. fixed wages or share wages etc). Source: Metz, 2009

England, Wales and Scotland:
The main wage structure within the English, Welsh and Scottish fleet is crew share.
Table 4.63.  Average crew share per vessel (£) by fleet.

	
	2005
	2006
	2007
	2008

	NS & WoS demersal single rig over 24m
	230,300
	367,100
	284,300
	N/K

	WoS single rig nephrops trawl
	32,900
	30,200
	48,900
	N/K


Spain:
The main wage structure within the Basque country fleet is crew share.
Table 4.64.  Average crew share per vessel (‘000 Euro) . Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	587.93
	246.75
	322.94
	402.03
	463.41


Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
The five bigger trawlers are all under a regime of a fixed minimum wage plus a part of the sales, excluding such costs as fuel, gear etc.  The two smaller vessels also have a minimum and a share, but here fuel costs are deducted before sharing.

Ireland:
Crew share was the main wage structure used by Irish vessels.  However, a system of fixed payments became dominant when eastern European crew were employed. The vessels’ finances were not transparent for the crew.

4.4.1.14 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).
England, Wales and Scotland:
Landings of southern blue ling from English, Welsh and Scottish vessels mainly exported market to Frances.

Spain:
Landings of southern blue ling from the Basque country fleet are predominately sold in non-local market.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
In France, all the deep-water species catches from French vessels are landed fresh (no freezing) and sold on the domestic market, with the possible exception of some deep-water sharks being exported to Spain and Italy but no statistic about these, probably small, amounts was found. Up to the 1980s, blue ling was fished by French freezer trawlers, these vessels ceased to fish blue ling in the late 1980s or possibly early 1990s. The product of these vessels was then processed in landed-based factories to be sold as frozen filets or ready-cook dished.

Ireland:
In Ireland the small Irish long liner sold fresh fish fresh to the French market, whilst the two larger long liners sold landings on international frozen fish markets.

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

England, Wales and Scotland:
The English, Welsh and Scottish market for southern blue ling is characterised by open auction in Scotland.

Spain:
The Basque Country market for southern blue ling is characterised by open auction.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
The French market for southern blue ling market is characterised by open auction. Even though one company involved in the deep-species fishery is a subsidiary of a supermarket business, which also owns processing plants, the company has no preferential arrangement for the sale of catch, (final destination of the catch is to auction).

Ireland:
N/K

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

England, Wales and Scotland:
Table 4.65.  Average price of blue ling (£ per tonne). Source: Metz, 2009.

	
	2005
	2006
	2007
	2008

	Passive
	1,378.64
	778.06
	1,027.61
	N/K

	Trawlers (mainly nephrops)
	1,280.88
	1,224.95
	1,218.35
	1,094.43

	Whitefish
	1,027.21
	1,001.48
	1,214.88
	1,332.13


Spain:
Table 4.66.  Average price (Euro per kg) of blue ling on open auction. Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Basque country fleet
	1.823
	2.290
	1.734
	2.428
	1.791


Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
Although landed in UK and Irish ports deep-water fish are sold in French auction market in Boulogne-sur-mer, Lorient and Concarneau. Fish price are therefore available from national sales statistics provide by the auction market network (Réseau Inter Criées, RIC) and fed into databases held by Ifremer.

Table 4.67.  Average price (Euro per kg) of blue ling by port. Source: Lorance, 2009.

	
	2006

	 
	Jan.
	Feb.
	Mar.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sep.
	Oct.
	Nov.
	Dec.

	Boulogne
	2.35
	2.11
	1.89
	2.09
	1.64
	2.10
	2.38
	2.55
	2.21
	2.00
	2.74
	2.60

	Concarneau
	2.61
	1.85
	1.99
	2.18
	1.73
	1.79
	2.53
	3.16
	2.45
	2.36
	3.20
	2.82

	Le Guilvinec
	2.21
	1.58
	1.76
	1.69
	1.28
	1.57
	2.01
	2.33
	1.86
	2.02
	2.59
	2.65

	Lorient
	3.57
	2.08
	2.16
	2.19
	1.73
	2.04
	2.44
	3.08
	2.32
	2.32
	3.13
	2.14

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2007

	 
	Jan.
	Feb.
	Mar.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sep.
	Oct.
	Nov.
	Dec.

	Boulogne
	3.07
	2.38
	2.27
	1.75
	1.57
	2.10
	1.68
	2.17
	2.19
	2.21
	2.29
	2.14

	Concarneau
	3.16
	2.60
	2.29
	1.74
	1.53
	1.72
	1.68
	2.54
	2.68
	1.79
	 
	 

	Le Guilvinec
	2.66
	1.73
	1.72
	1.76
	1.59
	1.75
	1.57
	2.35
	2.50
	2.42
	2.34
	1.85

	Lorient
	3.73
	2.72
	2.46
	1.92
	1.73
	1.93
	1.75
	2.65
	2.77
	2.69
	3.71
	0.64

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2008

	 
	Jan.
	Feb.
	Mar.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sep.
	Oct.
	Nov.
	Dec.

	Boulogne
	2.66
	2.68
	2.12
	1.52
	1.76
	1.98
	2.22
	2.36
	1.91
	2.28
	2.40
	1.76

	Concarneau
	2.42
	2.16
	1.68
	1.51
	1.95
	1.67
	1.96
	2.47
	2.59
	2.80
	2.81
	2.42

	Le Guilvinec
	2.91
	1.76
	1.49
	1.35
	1.40
	1.15
	1.82
	2.54
	2.09
	2.41
	2.76
	1.87

	Lorient
	2.67
	2.40
	2.46
	1.64
	2.01
	2.10
	2.31
	2.86
	2.40
	3.12
	3.10
	2.75


Ireland:
N/K

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

England, Wales and Scotland:
In England, Wales and Scotland Southern blue ling is mainly salted in either fillet or wholefish form.

Spain:
In the Basque Country southern blue ling is not processed in local markets so it is not known in what form it is processed. Only a very small quantity of blue ling is sold in the Basque Country as fresh fish for consumption.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
Almost all of deep-water fish landings are bought by processing factories and filleted. The bulk of the deep-water landings are found on the French market as fresh fish fillet in retail shops and supermarkets. Whole deep-water fish are rarely displayed both because their aspect is not considered attractive and because large fish are increasingly sold as filet. Blue ling are landed gutted, there has been some marketing of blue ling roe, but no separate statistics on the quantity and price of this product was found.

Ireland:
All blue ling landed from the Irish deep-water fleet was gutted whole and transported to France.

4.4.1.18 What was the total quantity and value of the product produced in each of the last 3 years? 

England, Wales and Scotland:
N/K

Spain:
N/K

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
Total quantity ('000 tonnes) and total value (millions Euro) of products sold by the French fleet segments of the vessels engaged in deep-water fishing*. Source: AER 2009.

	Beam trawlers 24-40m
	2005
	2006
	2007

	Quantity
	39.09
	39.67
	39.76

	Total value
	102.74
	104.59
	113.17

	Beam trawlers >40m
	2005
	2006
	2007

	Quantity
	27.16
	37.51
	34.64

	Total value
	47.69
	64.78
	60.14


* These figures include deep-water species and other landings. Deep-water species represent a small contribution only.

Ireland:
N/K, in Ireland there is very little added value.

4.4.1.19 Number and location of processing units and the total number and gender split of employees.

England, Wales and Scotland:
Table 4.68.  Number and location of processing units split by region and processing type in the UK and full-time equivalent (FTE) 2004 and 2008 (last 3 years data not available). Source: Curtis and White (2005), Brown (2009).

	
	
	2004
	2004
	2008
	2008

	Region
	Process type
	Number of processing units
	Number of FTEs
	Number of processing units
	Number of FTEs

	Grampain
	Mixed
	39
	651
	45
	2,603

	
	Primary
	68
	3,083
	31
	570

	
	Secondary
	10
	672
	5
	138

	
	Total
	117
	4,406
	81
	3,311

	Highlands and Islands
	Mixed
	8
	143
	17
	365

	
	Primary
	27
	580
	17
	267

	
	Secondary
	3
	71
	4
	84

	
	Total
	38
	794
	38
	716

	Humberside
	Mixed
	64
	558
	28
	1,931

	
	Primary
	38
	2,350
	52
	480

	
	Secondary
	17
	2,209
	9
	1,606

	
	Total
	119
	5,117
	89
	4,017

	N. Ireland Mixed
	Mixed
	9
	94
	13
	324

	
	Primary
	20
	560
	10
	88

	
	Secondary
	1
	70
	3
	118

	
	Total
	30
	724
	26
	530

	North England
	Mixed
	30
	260
	20
	538

	
	Primary
	29
	485
	37
	383

	
	Secondary
	9
	1,006
	12
	939

	
	Total
	68
	1,751
	69
	1,860

	Other Scotland
	Mixed
	22
	390
	29
	762

	
	Primary
	46
	1,258
	22
	435

	
	Secondary
	7
	220
	4
	26

	
	Total
	75
	1,868
	55
	1,223

	South West England
	Mixed
	22
	231
	23
	653

	
	Primary
	25
	923
	25
	387

	
	Secondary
	4
	26
	4
	69

	
	Total
	51
	1,180
	52
	1,109

	South/Midlands/Wales
	Mixed
	32
	485
	26
	1,010

	
	Primary
	30
	786
	26
	441

	
	Secondary
	13
	1,069
	17
	443

	
	Total
	75
	2,340
	69
	1,894

	Totals
	Mixed
	226
	2,812
	201
	8,186

	
	Primary
	283
	10,025
	220
	3,051

	
	Secondary
	64
	5,343
	58
	3,423

	
	Grand total
	573
	18,180
	479
	14,660


Process types:

Primary processes - cutting, filleting, picking, peeling, washing, chilling, packing, heading and gutting.

Secondary processes - brining, smoking, cooking, freezing, canning, deboning, breading, battering, vacuum & controlled packaging and production of ready meals.

Mixed processes - Processors who carry out processes from both of these categories.
Table 4.69.  Processing employment split by gender and process type in the UK for 2004 and 2008. Source: Brown (2009).

	
	Primary
	Secondary
	Mixed
	Total

	
	2004
	2008
	2004
	2008
	2004
	2008
	2004
	2008

	Male
	72%
	67%
	53%
	56%
	61%
	59%
	61%
	60%

	Female
	28%
	33%
	47%
	44%
	39%
	41%
	39%
	40%


Spain:
N/K

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
A FranceAgriMer annual leaflet provides some figures for 2006 in its 2009 issue. There were 324 companies in the wholesale sector, 287 in processing and 50 in mixed wholesale-processing. The turn-over was 1703, 3753 and 522 million Euro, respectively. The same source indicates 5500 persons employed in wholesale and 13000 in seafood processing, but no detail is given on age structure etc. The vast majority of processing plants are located in coastal regions (12% in the North, 6% in Normandy, 26% in Brittany, 21% along the Atlantic coast and 13% in the Mediterranean area); 36% of the annual turn-over is generated in Brittany.

Ireland:
There are no processing units in Ireland, all blue ling is processed in France.
4.4.1.20 Revenues, costs and profits of processing units in each of the last 3 years: 

England, Wales and Scotland:
Table 4.70.  Average revenue, costs and profits of UK processing units for 2004 and 2008. Source: Curtis and White (2005), Brown (2009).

	2003/2004
	Total
	
	Primary
	
	Secondary
	

	Average turnover
	32,126,000
	
	16,041,000
	
	14,057,000
	

	
	% of sales
	£
	% of sales
	£
	% of sales
	£

	Average cost of sales
	97.7%
	31,387,102
	95.9%
	15,383,319
	94.4%
	13,269,808

	Fish purchases
	74.6%
	23,965,996
	56.1%
	8,999,001
	45.7%
	6,424,049

	Wages and salaries
	8.4%
	2,698,584
	16.2%
	2,598,642
	16.0%
	2,249,120

	Transport
	3.5%
	1,124,410
	3.1%
	497,271
	3.5%
	491,995

	Energy
	0.9%
	289,134
	1.3%
	208,533
	1.2%
	168,684

	Water charges
	0.2%
	64,252
	0.5%
	80,205
	0.4%
	56,228

	Packaging
	4.4%
	1,413,544
	2.6%
	417,066
	4.1%
	576,337

	Non-fish raw materials
	0.3%
	96,378
	1.0%
	160,410
	4.9%
	688,793

	Other direct costs
	0.2%
	64,252
	1.2%
	192,492
	2.4%
	337,368

	Total direct costs
	88.1%
	28,303,006
	83.3%
	13,362,153
	78.1%
	10,978,517

	Rent and rates
	1.1%
	353,386
	2.3%
	368,943
	1.4%
	196,798

	Administration
	0.8%
	257,008
	3.4%
	545,394
	3.1%
	435,767

	Advertising
	0.1%
	32,126
	0.4%
	64,164
	0.9%
	126,513

	Repairs and maintenance
	0.4%
	128,504
	0.9%
	144,369
	1.5%
	210,855

	Insurance
	0.4%
	128,504
	0.5%
	80,205
	1.0%
	140,570

	Other overheads
	1.2%
	385,512
	1.9%
	304,779
	4.5%
	632,565

	Total overheads
	9.3%
	2,987,718
	12.5%
	2,005,125
	16.3%
	2,291,291

	 
	
	
	
	
	
	

	Depreciation
	0.7%
	224,882
	0.9%
	144,369
	1.6%
	224,912

	Interest
	0.5%
	160,630
	0.9%
	144,369
	1.1%
	154,627

	 
	
	
	
	
	
	

	Operating profit
	2.5%
	803,150
	4.3%
	689,763
	5.8%
	815,306


	2007/2008
	Total
	
	Primary
	
	Mixed
	
	Secondary
	

	Average turnover
	16,911,149
	
	47,822,233
	
	23,320,841
	
	19,388,084
	

	
	% of sales
	£
	% of sales
	£
	% of sales
	£
	% of sales
	£

	Fish purchases
	67.3%
	11,381,203
	70.7%
	33,810,319
	66.1%
	15,415,076
	60.4%
	11,710,403

	Labour
	12.2%
	2,063,160
	10.0%
	4,782,223
	14.2%
	3,311,559
	10.4%
	2,016,361

	Transport
	3.4%
	574,979
	3.5%
	1,673,778
	3.1%
	722,946
	4.1%
	794,911

	Energy
	1.2%
	202,934
	1.0%
	478,222
	1.2%
	279,850
	2.1%
	407,150

	Water
	0.5%
	84,556
	0.4%
	191,289
	0.6%
	139,925
	0.2%
	38,776

	Packaging
	2.8%
	473,512
	2.3%
	1,099,911
	2.4%
	559,700
	5.4%
	1,046,957

	Non-Fish
	3.8%
	642,624
	0.3%
	143,467
	3.3%
	769,588
	7.8%
	1,512,271

	Other direct costs
	3.1%
	524,246
	3.8%
	1,817,245
	2.5%
	583,021
	2.1%
	407,150

	Total direct costs
	85.3%
	14,425,210
	87.8%
	41,987,921
	83.8%
	19,542,865
	85.2%
	16,518,648

	Rent
	1.1%
	186,023
	1.0%
	478,222
	1.2%
	279,850
	1.1%
	213,269

	Rates
	0.6%
	101,467
	0.5%
	239,111
	0.6%
	139,925
	0.9%
	174,493

	Administration
	1.7%
	287,490
	1.6%
	765,156
	1.3%
	303,171
	4.0%
	775,523

	Sales and marketing
	0.7%
	118,378
	0.3%
	143,467
	0.7%
	163,246
	1.7%
	329,597

	Repairs
	1.0%
	169,111
	0.8%
	382,578
	1.1%
	256,529
	1.0%
	193,881

	Insurance
	0.6%
	101,467
	0.7%
	334,756
	0.6%
	139,925
	0.7%
	135,717

	Other
	3.5%
	591,890
	2.4%
	1,147,734
	4.0%
	932,834
	0.0%
	0

	Total indirect costs
	11.0%
	1,860,226
	8.0%
	3,825,779
	12.3%
	2,868,463
	14.6%
	2,830,660

	 
	
	
	
	
	
	
	
	

	Total costs
	96.6%
	16,336,170
	95.9%
	45,861,521
	96.6%
	22,527,932
	99.3%
	19,252,367

	 
	
	
	
	
	
	
	
	

	Operating profit
	3.4%
	574,979
	4.1%
	1,960,712
	3.4%
	792,909
	1.1%
	213,269

	 
	
	
	
	
	
	
	
	

	Interest
	1.0%
	169,111
	1.3%
	621,689
	0.9%
	209,888
	1.0%
	193,881

	Depreciation
	2.0%
	338,223
	2.0%
	956,445
	2.0%
	466,417
	2.3%
	445,926

	Pre-tax profit
	3.4%
	574,979
	4.0%
	1,912,889
	3.5%
	816,229
	0.6%
	116,329

	Tax
	0.7%
	118,378
	0.2%
	95,644
	1.0%
	233,208
	0.1%
	19,388

	 
	
	
	
	
	
	
	
	

	Retained profit
	3.0%
	507,334
	3.9%
	1,865,067
	2.9%
	676,304
	0.5%
	96,940

	 
	
	
	
	
	
	
	
	

	Fixed assets as % of sales
	18.9%
	3,196,207
	19.4%
	9,277,513
	18.8%
	4,384,318
	17.6%
	3,412,303

	Fixed Asset Turnover 
	15
	
	16
	
	15
	
	10
	

	Current ratio
	1.73
	
	1.79
	
	1.65
	
	2
	

	Net assests as a % of sales
	18.9%
	3,196,207
	12.2%
	5,834,312
	20.6%
	4,804,093
	30.1%
	5,835,813

	Return on capital employed
	38%
	6,426,237
	54%
	25,824,006
	33%
	7,695,878
	16%
	3,102,093

	Sales per FTE
	£148,633
	
	£165,012
	
	£138,744
	
	£149,407
	

	Value added as a % of sales
	13.5%
	2,283,005
	12.5%
	5,977,779
	14.8%
	3,451,484
	10.7%
	2,074,525

	Value added per FTE
	£20,049
	
	£21,922
	
	£19,327
	
	£17,382
	


Spain:
N/K

Russia:
N/K
Norway:

N/K

Faeroe Islands:
N/K

France:
N/K

Ireland:
N/K

4.4.1.21 Please describe any subsidies currently in force.

England, Wales and Scotland:
Table 4.71.  Fishing subsidies for all UK vessels, 1994-2006. Source: (Mulvad and Thurston, 2009).

	
	Total subsidy (€)
	Number of payments
	Share of total EU fishing subsidy

	Vessel payments
	138,626,361
	1,722
	4%

	Non-vessel payments
	233,038,108
	1,408
	5%

	Total subsidy payments
	371,664,469
	3,130
	4%


Spain:
Table 4.72.  Fishing subsidies for all Spanish vessels, 1994-2006. Source: (Mulvad and Thurston, 2009).

	
	Total subsidy (€)
	Number of payments
	Share of total EU fishing subsidy

	Vessel payments
	1,706,983,526
	11,939
	50%

	Non-vessel payments
	2,070,620,749
	22,435
	41%

	Total vessel payments
	3,777,604,275
	34,374
	44%


Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
Figures of subsidies available to the French fishing industry (with details by object), can be found on the Ministry of Food, Agriculture and Fisheries website at:

http://agriculture.gouv.fr/sections/thematiques/budget-soutiens-publics/soutiens-publics-peche

These are for the whole fishing (and aquaculture) industry, not specifically for the deep-species segment. Due to the implementation of a two-year rescue plan in 2008, subsidies (excluding pension and health insurance) rose from 201.7 million Euro in 2007 to 351.6 million Euro, of which 59.6 (17%) came from the EU budget. Some 38 millions Euro were for decommissioning and temporary tie-up schemes. However, French authorities also include the state contribution to the fishers’ social security fund as a subsidy (partly because exemptions on social charges are often used to reduce fuel and operating costs). This contribution was 620 million Euro in 2007 and rose to 665.3 millions Euro in 2008. Hence, the total in 2008 was 1017 millions Euro (of which less than 6% were provided by the EU). In 2007 the total value of landings was 1725 million Euro (including 381 by shellfish farming), and the total subsidy was 1017 million Euro (59% of landed value). The subsidy figures given above do not include aids from regions, cities etc. which are not compiled nationally. Again, this is for the whole fleet, and the so-called artisanal vessels may benefit more (even per vessel) than the bigger industrial boats.

Table 4.73.  Fishing subsidies for all French vessels, 1994-2006. Source: (Mulvad and Thurston, 2009).

	
	Total subsidy (€)
	Number of payments
	Share of total EU fishing subsidy

	Vessel payments
	285,450,780
	5,992
	8%

	Non-vessel payments
	467,320,153
	6,798
	9%

	Total vessel payments
	752,770,933
	12,790
	9%


Ireland:
There are no subsidies in force for the Irish deep-water fisheries.

Table 4.74.  Fishing subsidies for all Irish vessels, 1994-2006. Source: (Mulvad and Thurston, 2009).

	
	Total subsidy (€)
	Number of payments
	Share of total EU fishing subsidy

	Vessel payments
	42,371,793
	1,306
	1%

	Non-vessel payments
	124,102,906
	581
	2%

	Total vessel payments
	166,474,698
	1,887
	2%


4.4.1.22 Please supply data on any other issues:
England, Wales and Scotland

Table 4.75.  Household consumption (‘000 tonne). Source: Defra, 2009.

	
	2005
	2006
	2007
	2008

	United Kingdom
	493
	525
	539
	527


Table 4.76.  United Kingdom foreign trade (incl. fish products) of all species. Source: Defra, 2009.

	
	2005
	2006
	2007
	2008

	Imports
	('000 tonnes)
	897.3
	912.2
	858.3
	898.8

	
	(£ million)
	1,778.8
	2,018.4
	2,072.3
	2,293.5

	Exports 
	('000 tonnes)
	472.4
	428.5
	474.4
	431.6

	
	(£ million)
	954.6
	960.6
	995.5
	1,033.7

	
	
	
	
	
	

	
	
	2005
	2006
	2007
	2008

	Trade balance
	(‘000 tonnes)
	-424.90
	-483.70
	-383.90
	-467.20

	
	(£ million)
	-824.20
	-1,057.80
	-1,076.80
	-1,259.80


Spain:
Table 4.77.  Spanish foreign trade in fishery products (for 10 major groups of fishery products). Source: European Commission, 2007.

	
	2005
	2006
	2007
	2008

	Imports
	(tonnes)
	1,620,409
	1,666,450
	N/K
	N/K

	
	(Million ECU/EUR)
	4648.0
	5083.0
	N/K
	N/K

	Exports 
	(tonnes)
	936,691.0
	914,503.0
	N/K
	N/K

	
	(Million ECU/EUR)
	2111.0
	2275.0
	N/K
	N/K

	
	
	
	
	

	
	
	2005
	2006
	2007
	2008

	Trade balance
	(tonnes)
	-683,718
	-751,947
	N/K
	N/K

	
	(Million ECU/EUR)
	-2537.0
	-2808.0
	N/K
	N/K


Where ECU=European Currency Unit

Russia:
N/K

Norway:
Table 4.78.  Norwegian foreign trade in fishery products (for 10 major groups of fishery products). Source: European Commission, 2007.

	
	2005
	2006
	2007
	2008

	Imports
	(tonnes)
	591,333
	582,533
	N/K
	N/K

	
	(Million ECU/EUR)
	581
	677
	N/K
	N/K

	Exports 
	(tonnes)
	1,996,582
	1,878,163
	N/K
	N/K

	
	(Million ECU/EUR)
	3,965
	4,403
	N/K
	N/K

	
	
	
	
	

	
	
	
	
	2007
	2008

	Trade balance
	(tonnes)
	1,405,249
	1,295,630
	N/K
	N/K

	
	(Million ECU/EUR)
	3,384
	3,726
	N/K
	N/K


Where ECU=European Currency Unit

Faeroe Islands:
N/K

France:
Table 4.79.  French foreign trade in fishery products (for 10 major groups of fishery products). Source: European Commission, 2007.

	
	2005
	2006
	2007
	2008

	Imports
	(tonnes)
	1,141,666
	1,135,793
	N/K
	N/K

	
	(Million ECU/EUR)
	3,740
	4,079
	N/K
	N/K

	Exports 
	(tonnes)
	430,015
	440,832
	N/K
	N/K

	
	(Million ECU/EUR)
	1,315
	1,360
	N/K
	N/K

	
	
	
	
	

	
	
	
	
	2007
	2008

	Trade balance
	(tonnes)
	-711,651
	-694,961
	N/K
	N/K

	
	(Million ECU/EUR)
	-2,425
	-2,719
	N/K
	N/K


Where ECU=European Currency Unit

Ireland:
Table 4.80.  Irish foreign trade in fishery products (for 10 major groups of fishery products). Source: European Commission, 2007.

	
	2005
	2006
	2007
	2008

	Imports
	(tonnes)
	58,066
	56,318
	N/K
	N/K

	
	(Million ECU/EUR)
	150
	169
	N/K
	N/K

	Exports 
	(tonnes)
	212,261
	171,743
	N/K
	N/K

	
	(Million ECU/EUR)
	358
	359
	N/K
	N/K

	
	
	
	
	

	
	
	
	
	2007
	2008

	Trade balance
	(tonnes)
	154,195 
	115,425
	N/K
	N/K

	
	(Million ECU/EUR)
	209
	190
	N/K
	N/K


Where ECU=European Currency Unit

4.4.2 For the country of each fleet ID please provide/detail/describe.
4.4.2.1 Proportion of total national employment in (1) catching, marketing, processing etc of all species and (2) catching, marketing, processing of the case study species.
England, Wales and Scotland:
Proportion of national employment of all species:
Table 4.81.  Number and proportion of national employment catching all species. Source: Defra, 2009.

	
	
	2005
	2006
	2007
	2008

	England & Wales
	Regular
	6,026
	5,702
	5,068
	5,125

	
	Part-time
	1,081
	1,414
	1,577
	1,619

	
	Total
	7,107
	7,116
	6,645
	6,744

	Scotland
	Regular
	3,952
	4,109
	4,408
	4,585

	
	Part-time
	1,203
	1,096
	951
	807

	
	Total
	5,155
	5,205
	5,359
	5,392

	Northern Ireland
	Regular
	514
	547
	557
	532

	
	Part-time
	55
	66
	101
	93

	
	Total
	569
	613
	658
	625

	United Kingdom
	Regular
	10,492
	10,358
	10,033
	10,242

	
	Part-time
	2,339
	2,576
	2,629
	2,519

	
	Total
	12,831
	12,934
	12,662
	12,761

	Number of people employed (working population aged over 16)
	28,485,000
	28,774,000
	29,030,000
	29,222,000
	29,443,000

	% total fishers catching all species as proportion of national employment
	
	0.045%
	0.045%
	0.043%
	0.043%


National employment in marketing of all species:
N/K

Table 4.82.  Number and proportion of national employment (FTEs) processing all species. Source: Curtis and White (2005), Brown (2009).

	
	2004
	2005
	2006
	2007
	2008

	Processing sector of all species
	18180
	N/K
	N/K
	N/K
	14660

	Number of people employed (working population aged over 16)
	28,485,000
	28,774,000
	29,030,000
	29,222,000
	29,443,000

	% FTEs in processing sector of all species as proportion of national employment
	0.06%
	N/K
	N/K
	N/K
	0.05%


Proportion of national employment of blue ling

Table 4.83.  Estimation of proportion of national employment catching blue ling in 2007. Source: Metz, 2009.

	
	Average number of full-timecrew per vessel

	Number of vessels
catching blue ling

	Estimate of the number offull-time employed
catching blue ling*


	NS & WoS demersal
single rig over 24m
	8
	9
	72

	WoS single rig
nephrops trawl
	3
	7
	21

	
	
	Total number of people employed
catching blue ling
	93

	
	
	Number of people employed 
(working population aged over 16)
	29,222,000

	
	
	% total fishers catching blue ling as
proportion of national employment
	0.00031%


* Estimation based upon average number of full-time crew per vessel and number of vessels catching blue ling

National employment in marketing of blue ling:
N/K

National employment in processing of blue ling:
N/K

Spain:

Proportion of national employment of all species:
Table 4.84.  Number and proportion of national employment catching all species. Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Number of employed (fishing)
	4,339
	4,203
	3,942
	4,080
	3,356

	Number of employed (working population)
	897,863
	897,791
	975,773
	975,773
	975,773

	% national employment in fishing
	0.48%
	0.47%
	0.40%
	0.42%
	0.34%


National employment in marketing of all species:
N/K

National employment in processing of all species:
N/K

Proportion of national employment of blue ling:
Table 4.85.  Estimation of number and proportion of national employment catching blue ling in the Basque country fleet. Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	Average number of full-time
crew per vessel catching blue ling
	14
	13
	16
	14
	13

	Number of vessels catching
blue ling
	8
	6
	6
	4
	4

	Estimate of number employed in
Basque country fleet catching blue ling*
	112
	78
	96
	56
	52

	Number of employed 
working population)
	897,863
	897,791
	975,773
	975,773
	975,773

	% fishers catching blue ling as
proportion of national employment
	0.0125%
	0.0087%
	0.0098%
	0.0057%
	0.0053%


* Estimate based upon average number of full-time crew per vessel and number of vessels catching blue ling

National employment in marketing of blue ling:
N/K

National employment in processing of blue ling:
N/K

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:

Proportion of national employment of all species:
For 2006, INSEE (the national institute for population and economic statistics) indicates a total active population of 27.56 million people. Various sources indicate 19936 people employed in the fish catching sector and 18500 in processing. The total (38346) amounts to only 0.14% of the active population. No data are available to estimate proportion for the deep-water fishery alone

Proportion of national employment of blue ling:
N/K

Ireland:
N/K

4.4.2.2 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. 

England, Wales and Scotland:
Proportion of total GDP in all species:
Table 4.86.  GDP in catching sector of all species at current market prices (£million, 2003=100). Source: Defra, 2007.

	
	2004
	2005
	2006

	GDP in catching of all species
	389
	399
	468

	National GDP
	1,184,296
	1,233,976
	1,299,622

	% contribution of GDP in catching sector of all species as proportion of national GDP
	0.033%
	0.032%
	0.036%


GDP in marketing sector of all species:
N/K

GDP in processing sector of all species:
N/K

Proportion of total GDP in blue ling:
N/K
GDP in catching sector of blue ling:
N/K

GDP in marketing sector of blue ling:
N/K

GDP in processing sector of blue ling:
N/K
Spain:
Proportion of total GDP in all species:
Table 4.87.  GDP in catching sector of all species (‘000 Euro). Source: Diez, 2009.

	
	2001
	2002
	2003
	2004
	2005

	GDP in catching sector of all species
	143,345
	167,161
	171,069
	177,883
	142,737

	National GDP
	11,256,494
	12,006,650
	12,788,924
	13,912,107
	15,030,366

	% contribution of GDP in catching sector
of all species as proportion of national GDP
	1.3%
	1.4%
	1.3%
	1.3%
	0.9%


GDP in marketing sector of all species:
N/K

GDP in processing sector of all species:
N/K

Proportion of total GDP in blue ling:
N/K
GDP in catching sector of blue ling:
N/K

GDP in marketing sector of blue ling:
N/K

GDP in processing sector of blue ling:
N/K

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
The INSEE leaflet (http://www.insee.fr/fr/pdf/intfrcbref.pdf) reports a national GDP of 1892.2 billion Euro for 2007 (1441.4 in 2000). No equivalent data is provided for the fishing and seafood sectors.

Ireland:
N/K
4.4.2.3 Percentage unemployment in (1) total population (2) fishermen in general 

England, Wales and Scotland
Table 4.88. Percentage unemployment in total population. Source: ONS, 2009.
	
	2004
	2005
	2006
	2007
	2008

	ILO (International Labour Organisation) unemployment rate %
	4.8%
	4.9%
	5.4%
	5.3%
	5.7%


Percentage unemployment in fishermen in general:
N/K

Spain:
Table 4.89. Percentage unemployment in total population. Source: Diez, 2009.
	
	2001
	2002
	2003
	2004
	2005

	Number of unemployed
	71229
	71913
	72512
	70008
	81020

	% total population unemployed
	8.21%
	8.42%
	7.66%
	7.34%
	8.55%


Percentage unemployment in fishermen in general:
N/K

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
The INSEE leaflet (http://www.insee.fr/fr/pdf/intfrcbref.pdf) indicates an unemployment ratio of 8.0-8.3% for 2007 in the total active population, but there is no data on unemployment in the fishing sector. Indications are that unemployment is not a major problem in sea fishing; on the contrary, it is a shortage of workforce willing to stay in fishing which seems to be currently a major problem, for small and large vessels as well.

Ireland

N/K

4.4.2.4 Average annual earnings in (1) total population (2) fishermen in general 
England, Wales and Scotland:
Table 4.90. Average annual gross pay of total population (£). Source: ONS, 2009a.
	
	2004
	2005
	2006
	2007
	2008

	Total UK population
	22,263
	23,389
	24,134
	24,972
	26,020


Average annual gross pay of fishermen in general:
N/K

Spain:
Table 4.91. Average annual earnings of Basque County population (‘000 Euro). Source: Diez, 2009.
	
	2001
	2002
	2003
	2004
	2005

	Basque Country population
	21
	22
	24
	25
	27


Table 4.92. Average annual earnings of Basque Country fishermen in general (‘000 Euro). Source: Diez, 2009.
	
	2001
	2002
	2003
	2004
	2005

	Basque Country fishermen
	12
	14
	N/K
	N/K
	N/K


Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
According to the INSEE the average net annual wage in 2006 was €23,261 in the private sector and €26,182 in the public sector. Earnings in the fishery remain largely mysterious; rumours are they largely exceed earnings on shore, but with fluctuations due to fish stock abundance, fishing success, markets etc. A website of the Ministry of the Environment, Sustainable Development and the Sea indicates gross monthly salaries in the range €1,900-€10,000 for a skipper, and €1,500-€3,800 for a deckhand.

Ireland:
N/K

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

England, Wales and Scotland:
N/K

Spain:
Some of the Basque Country fleet crew are emigrants from Africa.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
Even though shortage of crew can be a problem at times, employment of foreign crew is very limited. First, employing non-EU citizens is such an administrative nightmare that people don’t even try. Second, even for EU citizens, things are not simple and only long-term contracts justify the burden (no enrolment on demand). Lastly, foreign crews are under the same wage, social security etc. regime as French crews (hence the administrative hassle).

Ireland:
There are no immigration/emigration issues impacting the Irish deep-water fleet catching blue ling. In 2001 50% of the crew were Irish, this gradually changed in 2004 when 80% of the crew came from either Portugal or Eastern Europe.

4.4.3 General
4.4.3.1 How are economic and social factors considered in scientific analyses and advice to fisheries  management?
England, Wales and Scotland:
In the EU economic and social factors are not considered explicitly in scientific analyses and advice to fisheries management. However, STECF (Scientific, Technical and Economic Committee for Fisheries) reviews and gives advice incorporating socio-economic factors.

Spain:
In the EU economic and social factors are not considered explicitly in scientific analyses and advice to fisheries management. However, STECF reviews and gives advice incorporating socio-economic factors.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
In the EU economic and social factors are not considered explicitly in scientific analyses and advice to fisheries management. However, STECF reviews and gives advice incorporating socio-economic factors.

Ireland:
In the EU economic and social factors are not considered explicitly in scientific analyses and advice to fisheries management. However, STECF reviews and gives advice incorporating socio-economic factors.

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

England, Wales and Scotland:
In the UK socio-economic fleet data is collected in accordance with the EU Data Collection Regulation (EC. 1563/2000) and Seafish conduct an economic survey of the UK fleet.

Spain:
In Spain socio-economic fleet data is collected in accordance with the EU Data Collection Regulation (EC. 1563/2000) and socio-economic data is collected and analysed annually for three fleets.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
In Ireland socio-economic fleet data is collected in accordance with the EU Data Collection Regulation (EC. 1563/2000) and Seafish conduct an economic survey of the UK fleet. In addition, IFREMER coordinate an economic survey - Pascal Lorance to provide a paragraph

Ireland:
In Ireland socio-economic fleet data is collected in accordance with the EU Data Collection Regulation (EC. 1563/2000), no socio-economic studies are coordinated on the Irish deep-water fishery. 

4.4.3.3 What are the priorities for future monitoring, data collection and analysis?
England, Wales and Scotland:
N/K

Spain:
N/K

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
N/K

Ireland:
N/K

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

For EU fleets socio-economic data is collected in accordance with the EU Data Collection Framework, (EC No. 2008/949 of 6 November 2008), for details of socio-economic data collected under the DCF see http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:346:0037:0088:EN:PDF. 

4.4.3.5 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?

England, Wales and Scotland:
Access to data is not always timely, often data is published one or two years after being collected. Whilst some socio-economic data has good time series, fleet segmentation does not always map across different data sources. Both of these aspects can impact upon the timeliness and quality of advice given to managers.

Spain:
In relation to blue ling the most important gap is mostly Basque Country catches landed in foreign ports (usually Scotland) and transported by lorry to France to be sold. Consequently, there is not extensive information on the price of blue ling in fish auctions in from Basque Country ports. This does not impact upon the timeliness and quality of advice given to managers because the ‘traditional fishery’ parameters (CPUE, landings by gear and spatial distribution of catches) are well characterised.

Russia:
N/K

Norway:
N/K

Faeroe Islands:
N/K

France:
There are clearly major problems for access of socio-economic data and making an assessment when a major issue in the fishery erupts. Although the industry keeps asking economic impact assessments for each management measure, this would require routine collection of data with a high resolution in terms of detail that it is not willing to provide. As for political authorities, the question remains, whether they are genuinely willing to know the true facts about the socio-economics in the fishing sector, and hence to facilitate access to the data. 
Also, in France a national regulation stipulates electronic data cannot be disseminated for less than three easily identified economical entities. This may impact upon the quality of advice given particularly since the southern blue ling fishing is now only carried out by few entities which may appear to be a problem for economic data.

Ireland:
N/K

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.

Reviewed by WGDEC (ICES, 2009b):
Basson, M., Gordon, J.D.M., Large, P.A., Lorance, P., Pope, J.G., Rackham, B., 2002. The effects of fishing on deep-water fish species to the west of Britain. Joint Nature Conservation Committee (JNCC), JNCC Report, Report No. 324, Peterborough (UK), (available at: http://www.nhbs.com/), 150pp. 
Data was analysed on the fish community in region VI from ten years of standardized surveys carried out by Fisheries Research Services (FRS) using the FRV Scotia.

Data is available on the fish and benthic invertebrate community of area VI and VII from the Irish deepwater survey from 2006 to 2009. Methodology and the position of tows are given in Section 4. Biodiversity indices will be worked up for the project in WP 6.
5.2 Please review each study identifying the aims, methods and data used, outcomes and recommendations made.

Basson et al, 2002:
An analysis covering the Hebridean Slope for the pre-exploitation period (1973-1987) and first decade of the fisheries (up to 1999) was carried out by Basson et al, 2002 and is summarized below. Deep-water survey data from CEFAS (UK), SAMS (UK), FRS (UK), IFREMER (France) and ISH (Germany) were used.  A database of all scientific trawl hauls carried out on the Hebridean continental slope (latitude 54° 30’ to 58° 45’ N west to 12°) was compiled. 246 trawl stations between 375 and 2150 m sampled from 1973 to 1999 were included in this study. Indices of fish community abundance and biomass, diversity indices and multispecies size spectra were computed, a de-trended correspondence analysis (DCA) was carried out on a subset of stations samples with a small scientific trawl (see Basson et al, 2002 for details).  Depth, area and gear effects were taken into account in the analyses, where possible.
The results from a de-trended correspondence analysis of SAMS semi-balloon trawl data, pre and post-exploitation, suggested that there may have be differences in species composition between catches taken in 1985 and 1999.

Diversity indices calculated using data from SAMS surveys carried out with a range of fishing gears demonstrate a consistent de-cline in diversity and taxonomic distinctness with depth, which stabilizes at depths greater than 1375m. Diversity indices calculated using SAMS semi-balloon trawl data, pre and post exploitation, demonstrate a decline in species diversity but little change in taxonomic distinctness. However the number of hauls completed in the surveys using the semi-balloon trawl was small and differences in catch composition and diversity may reflect sampling variance rather than real differences in the composition of fish assemblages.
Scottish deep-water survey:
Work is being carried out to examine temporal and spatial trends in size structure and biodiversity of the deep-water demersal fish community revealed by this survey.  Diversity of the bentho-pelagic and demersal fish assemblage recovered by each haul has been described using the Shannon Diversity Index (H), as well as a descriptor of community relatedness, taxonomic diversity (Δ*).  Overlap of species between depth strata was assessed using Sørensen’s beta diversity index (further description ICES (2009b)).  Taxonomic diversity indices from the Scottish deepwater survey reveal no trends in community relatedness over time.  The only significant factor influencing diversity of the catch was the depth at which a haul was collected.  There was no evidence of changes in depth distribution of species over time, as revealed by Sørensen’s beta diversity index, a measure of the degree of overlap in species between two strata.
From this study, the absence of a trend in the taxonomic diversity data over time suggests that the effects of fishing over this period have no had a negative impact on fish community diversity.
5.3 Have any of these studies related biodiversity trends to fishing impacts? If so please review.

Specifically Basson et al, 2001 (see answer to Q 5.2) and Bailey et al, 2009:
A severe scarcity of life history and population data for deep-water fishes is a major impediment to successful fisheries management. Long-term data for non-target species and those living deeper than the fishing grounds are particularly rare. We analysed a unique dataset of scientific trawls made from 1977 to 1989 and from 1997 to 2002, at depths from 800 to 4800 m. Over this time, overall fish abundance fell significantly at all depths from 800 to 2500 m, considerably deeper than the maximum depth of commercial fishing (approx. 1600 m). Changes in abundance were significantly larger in species whose ranges fell at least partly within fished depths and did not appear to be consistent with any natural factors such as changes in fluxes from the surface or the abundance of potential prey. If the observed decreases in abundance are due to fishing, then its effects now extend into the lower bathyal zone, resulting in declines in areas that have been previously thought to be unaffected. A possible mechanism is impacts on the shallow parts of the ranges Q2 of fish species, resulting in declines in abundance in the lower parts of their ranges. This unexpected phenomenon has important consequences for fisheries and marine reserve management, as this would indicate that the impacts of fisheries can be transmitted into deep offshore areas that are neither routinely monitored nor considered as part of the managed fishery areas.

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

Basson et al, database is available.

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

Indicators monitored by proposed new fisheries independent survey.

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

There have been no studies that specifically investigate the condition of VMEs in the stock area.  This is because VMEs are not considered as such until they have been officially recognised as VMEs. So far, only areas thought to contain VMEs have been afforded protection, but no actual studies on their precise location, extent or condition have been performed. However, there have been many initiatives to identify, map and assess the condition of deep-sea features and habitats, such as seamounts, canyons, etc., that are likely to contain VMEs (e.g., vulnerable cold-water coral reefs and sponge beds in areas where damaging human activity is known to occur). Designation of VMEs requires a detailed assessment of the vulnerability of the features within a habitat and the potential for permanent damage to those features. To avoid major management mistakes, it is very important to consider the vulnerabilities of real ecosystems and not to be misled by simple labels.

The numerous studies and initiatives that investigate (amongst other things) the suitability of deep-sea habitats for VME designation are listed below. International, interdisciplinary, cooperative initiatives:

The Atlantic Coral Ecosystem Study (ACES)

The Trans-Atlantic Coral Ecosystem Study (TRACES)

The CoralFISH project

The Hotspot Ecosystem Research on the Margins of European Seas project (HERMES)

The Hotspot Ecosystem Research and Man’s Impact On European Seas project (HERMIONE)

Academic literature publications:

Roberts et al, 2003 - The cold-water coral Lophelia pertusa (Scleractinia) and enigmatic seabed mounds along the north-east Atlantic margin: are they related?

Masson et al, 2003 - The origin of deep-water, coral-topped mounds in the northern Rockall Trough, Northeast Atlantic

Costello et al, 2005 - Role of cold-water Lophelia pertusa coral reefs as fish habitat in the NE Atlantic

Duran Muñoz et al, 2009 - Seabed mapping for selecting cold-water coral protection areas on Hatton Bank, Northeast Atlantic

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

International, interdisciplinary, co-operative initiatives:

The Atlantic Coral Ecosystem Study (ACES) is a research project supported by the European Commission under the Fifth Framework Programme. The main aims of the study were to ascertain the sensitivities of cold water coral reef systems and identify the most significant conservation measures needed to protect them. Video footage of the deepwater coral reefs was examined and a new method for fish census surveys in deep waters was developed. In addition, the habitat the fish were in and their behaviour was recorded. Habitats were divided into four zones, reef, transitional, coral debris and seabed. Initial results have been presented in Costello et al, (2005).

The Trans-Atlantic Coral Ecosystem Study (TRACES) will investigate the biodiversity, connectivitiy and climate records associated with cold-water coral habitats along the continental shelf break and slope and with seamounts in the North Atlantic Ocean. TRACES relies on scientific cooperation between Canada, the European Union. TRACES will develop the first coherent plan to study cold-water coral ecosystems across an ocean basin and lay the foundations for an international research programme beginning 2010.

The CoralFISH project will assess the interaction between corals, fish and fisheries, in order to develop monitoring and predictive modelling tools for ecosystem based management in the deep waters of Europe and beyond. CoralFISH aims to: (i) develop essential methodologies and indicators for baseline and subsequent monitoring of closed areas, (ii) integrate fish into coral ecosystem models to better understand coral fish-carrying capacity, (iii) evaluate the distribution of deepwater bottom fishing effort to identify areas of potential interaction and impact upon coral habitat, (iv) use genetic fingerprinting to assess the potential erosion of genetic fitness of corals due to long-term exposure to fishing impacts, (v) construct bio-economic models to assess management effects on corals and fisheries to provide policy options, and (vi) produce habitat suitability maps both regionally and for OSPAR Region V to identify areas likely to contain vulnerable habitat. The latter will provide the EU with the tools to address the issues raised by the UNGA resolution.

The Hotspot Ecosystem Research on the Margins of European Seas project (HERMES) started work in April 2005, and ran for 4 years, with completion in March 2009. It was an integrated research project designed to gain new insights into the biodiversity, structure, function and dynamics of ecosystems along Europe's deep-ocean margin. HERMES identified the need for information concerning the interaction between fish and cold water coral habitats.

The Hotspot Ecosystem Research and Man’s Impact On European Seas project (HERMIONE) is the successor to the HERMES project, which finished in March 2009. It is designed to advance our knowledge of the functioning of deep-sea ecosystems and their contribution to the production of goods and services. HERMIONE started work on 1 April 2009 and will continue for the next 3 years.

Academic literature publications:

Costello et al, 2005 - Role of cold-water Lophelia pertusa coral reefs as fish habitat in the NE Atlantic. The study examined the association of fish species with Lophelia in the Northeast Atlantic, including the Trondheimsfjord and Sula Ridge in Norway, Kosterfjord in Sweden, Darwin Mounds west of Scotland, and Rockall Bank, Rockall Trough and Porcupine Seabight off Ireland. The fish fauna associated with a shipwreck west of Shetland was also studied. Data were collected from 11 study sites at 8 locations, using 52 hours of video and 15 reels of still photographs. Video and still photographs were collected from (1) manned submersible, (2) surface controlled remotely operated vehicle (ROV), (3) a towed “hopper” camera, (4) wide angle survey photography (WASP), (5) seabed high resolution imaging platform (SHRIMP), and (6) an in situ time-lapse camera “Bathysnap”. It was possible to identify 90 % of fish observed to species level and 6.5 % to genus or family level. Only 3.5 % of the fish were not identifiable. Twenty-five species of fishes from 17 families were recorded over all the sites, of which 17 were of commercial importance and comprised 82% of fish individuals observed. These commercial fish species contribute 90% of commercial fish tonnage in the North Atlantic. The habitats sampled were comprised of 19% reef, 20% transitional zone (i.e. between living coral and debris zone), 25% coral debris and 36% off-reef seabed. Depth was the most significant parameter in influencing the fish associated with the reefs, both at the species and family level. There was a complete separation of sites above and below 400–600 m depth. Less distinct assemblages of fish species were associated with each habitat. Fish species richness and abundance was greater on the reef than surrounding seabed. In fact, 92% of species, and 80% of individual fish were associated with the reef. The data indicate that these reefs have a very important functional role in deep-water ecosystems as fish habitat.

Bett, 2001 - UK Atlantic Margin Environmental Survey: Introduction and overview of bathyal benthic ecology. Large tracts of the UK Atlantic Margin were surveyed to establish the current environmental conditions and determine regional aspects of benthic ecology. The surveys involved sidescan sonar mapping followed by direct seabed investigations by coring and photography. Anthropogenic impacts were evident in the deep-waters to the west of Scotland. Seabed trawl marks and areas of disturbed seafloor likely attributable to commercial deep-water trawling were observed in almost all of the areas surveyed. Localised contamination of sediments by drilling fluids has occurred in the west of Shetland area, though the dominant hydrocarbon signal originates from surface vessels and terrestrial sources. A particularly notable discovery in the Rockall Trough was the “Darwin Mound” field, a localised grouping of hundreds of small (5 m high, 100 m diameter) presumed carbonate mounds with ‘acoustically visible tails’. The mounds support significant growths of the coral Lophelia pertusa, and the tails have high density populations of the xenophyophore Syringammina fragilissima. Though little known in the Rockall Trough since its original discovery near the “Darwin Mound” area in 1882, this xenophyophore appears to be common at around 1000 m water depth.

Roberts et al, 2003 - The cold-water coral Lophelia pertusa (Scleractinia) and enigmatic seabed mounds along the north-east Atlantic margin: are they related? In this study, based on acoustic seabed surveys, an updated distribution of Lophelia pertusa between the Porcupine Seabight and Norwegian shelf is presented. The occurrence of the L. pertusa varies from scattered groups of colonies to vast reef complexes, and it is clear that these habitats support many associated species. This study clearly demonstrates the temperature constraints on the distribution of L. pertusa. It seems possible that, at least in UK territorial waters, the previous extent of cold-water coral habitats has already been substantially reduced by trawling activity. Given the paucity of baseline information and the difficulty and expense of wide-area survey in these environments, it is unlikely that the extent and significance of this damage will ever be fully appreciated.

Masson et al, 2003 - The origin of deep-water, coral-topped mounds in the northern Rockall Trough, Northeast Atlantic. The authors examine a group of small, coral-topped mounds (the Darwin mounds) which occur at 1,000 m water depth in the northern Rockall Trough using high-resolution sidescan images, seabed photographs and piston cores. Their results show that individual mounds are up to 75 m in diameter and 5m high, although some ‘mound-like’ targets seen on sidescan sonar have little or even negative relief. Some mounds are associated with ‘tail-like’ features, imaged as elongate patches of moderate backscatter up to 500 m long, elongated parallel to prevailing bottom currents. Seabed photographs show hundreds of coral colonies, each a metre or so across, on each individual mound. Many other organisms, mainly suspension feeders, occur in association with the coral. A field of seabed pockmarks occurs immediately south of the Darwin mounds. The distribution of mounds and pockmarks suggests a gradual transition from mounds in the north to pockmarks in the south. Both mounds and pockmarks are thought to be created by fluid escape from below the seafloor. The authors suggest that it is the elevated mound topography, rather than any fluid escape, that is advantageous to the corals. This is supported: (1) by the wide variety of suspension-feeding organisms that occur on the mounds, since all of these are unlikely to have a specialised seepage-related lifestyle, and (2) because corals and their associated community do not occur around pockmarks, where seepage has also occurred but elevated topography is absent.

Duran Muñoz et al, 2009 - Seabed mapping for selecting cold-water coral protection areas on Hatton Bank, Northeast Atlantic. Authors developed an interdisciplinary methodology specifically designed for selecting cold-water coral protection areas. First, they identified the bottom-trawl deep-sea fishery footprint on the western slope of Hatton Bank in order to map the main fishing grounds. They then mapped the deep-sea habitats (1000-1500 m deep) in the same area. This enabled them to investigate the interactions between fisheries and coldwater corals. Their results lead to a proposal to close the outcrop area (4,645 km2) located on the western slope of Hatton Bank as a conservation measure for cold-water corals. The experience derived from this project indicates that seabed mapping can be used successfully to identify VMEs or possible VME areas accurately on the high seas, using historical fisheries data sources and through collaborative research effort with fishers, as well as multibeam echosounders, sub-bottom profilers, and biological surveys in the form of trawls, dredges, and boxcorers.

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

No studies have yet been undertaken to study the direct effects of fishing on designated VMEs. However, bottom trawls are known to have a disruptive impact on cold water coral ecosystems (Freiwald et al, 2004), so wherever fishing activity and coral habitats overlap, there is likely to be an impact. There is global evidence that L. pertusa reefs have been impacted by trawling for deep-water fish, causing severe physical damage (Fosså et al, 2002; Hall-Spencer et al, 2002; Roberts et al, 2006). Estimates of the fishery impact in Norwegian waters (outside of the stock area), using in situ observations by remotely operated vehicles, indicated that between 30 and 50% of L. pertusa reef areas are damaged or impacted. Video surveys show that deep-water coral systems are especially fragile and easily reduced to rubble by towed fishing gear. Such a reduction in the structural complexity of coral grounds would be expected to lead to a reduction in species diversity and survivorship of species. In the past decade, bottom trawls used in commercial fisheries have been fitted with rockhopper ground gear designed to minimise escape of fish under the footrope. These heavy gears cause severe negative effects to sensitive benthic habitats, such as L. pertusa reefs. The Atlantic Frontier region is scarred by trawl marks and, at least in UK territorial waters, the previous extent of cold-water coral habitats has already been substantially reduced by trawling activity. The UK has responded by closing some of the known cold-water coral habitats to bottom fishing (see Section 4.4). Given the paucity of baseline information and the difficulty and expense of wide-area survey in these environments, it is unlikely that the extent and significance of this damage will ever be fully appreciated.

5.9 If VME/fishing interraction 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?

Since very little is know about the precise location and extent of VMEs in the stock area, a precautionary approach would seem the most sensible way forward. Already this approach has been applied to certain areas (e.g., Darwin Mounds & others) known to be under intense fishing pressure and that contain potentially vulnerable coral habitats on seamounts, canyon slopes, etc. This approach is feasible with relatively little information, as it is the fishing activity itself that can alert authorities to the presence of dense coral patches (and are therefore vulnerable to damage by fishing), without the necessity of any area being mapped in high resolution. Naturally, the extent of any such precautionary closure must be reasonably justified. Such justification may be difficult without high resolution maps confirming the extent of potential VMEs. There are efforts, however, to predict the location of coral habitats using ecological niche modelling of underwater remote sensing data (Guinan et al, 2009). Ecological niche models predict the likely distributions of cold-water corals based on occurrence records and data describing environmental parameters (e.g., seafloor terrain attributes and oceanographic conditions). With appropriate choices of parameters and scales of analyses, ecological niche modelling has been effective in predicting the distributions of coral species at local and regional scales. Refinements of this approach have the potential to be particularly useful for ocean management given the need to manage areas of sensitive habitat where survey data are often limited.

Other models exist with which to study different interactions between a harvested renewable resource (e.g. fish) and a non-renewable resource without commercial value that is negatively affected by the harvesting activity (e.g. coral). This is termed a bioeconomic model of fishery-habitat connections (Kahui and Armstrong, 2008; Armstrong et al, 2009). Simulations are run in which the fish is harvested either in a manner that does not damage coral, such as stationary gear, or in a destructive fashion, such as bottom trawling. Findings suggest that when coral is a preferred or essential habitat, the optimal steady-state fish stock is no longer independent of the habitat level, and it can determine the optimal stationary gear harvest rate and how much habitat should optimally be preserved. Such a model could help optimise the fishing effort in areas where VMEs are present whilst minimising the risk to those habitats.

Where resources for high-resolution mapping are available, surveys should identify areas where VMEs occur or are likely to occur using a systematic approach including biological sampling techniques, together with remote parametric and multibeam echo sounders, and be complemented using information on existing fisheries activity in the area and other relevant historic sources of information. This approach has been used by Duran Muñoz et al, (2009) to great effect in the Hatton Bank.

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?

So far, fisheries management has been largely reactive, taking steps to limit damaging activities that are already taking place at a significant scale. This could largely be attributed to a previous lack of knowledge, data and tools that may have pre-empted such activity. It would appear that new knowledge, data and tools are becoming available to pre-empt (and hopefully prevent) future damaging activity in areas that so far remain un-impacted. Given the nature of the habitats being damaged (i.e. their longevity, slow rate of growth, late maturity, sporadic reproduction, fragility, sensitivity and vulnerability), it would seem prudent to act on the advice provided by models such as those described above (ecological niche modelling and fishery-habitat bioeconomic modelling) and, together with the precautionary approach already being deployed, set limits (spatial and operational) to future fishing activities in the stock area. Perhaps the only limiting factor to providing timely fisheries advice to managers is the number and availability of expert operators able to apply, interpret and integrate such models.

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
	x
	x  quotas at national level
	
	
	

	ITQ (individual transferable quotas)
	
	
	
	
	

	IQ (individual non-transferable quotas)
	
	
	
	
	

	TURF (territorial use of right fishing)7
	
	
	
	
	

	Effort limitation (gear, days at sea etc)
	x
	
	
	
	

	Licensing
	x
	
	
	
	

	Capacity limits
	
	x
	
	
	

	Technical Measures
	
	x mesh size at national level
	
	
	

	Spatial closures
	x
	
	
	x
	

	Temporal Closures
	x
	
	
	
	

	VME Encounter protocols
	
	
	
	x
	

	PET Encounter protocols
	
	
	
	
	

	Others
	
	
	
	
	


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?

Very difficult to enter the fishery at the moment.

EU TAC and quotas are low compared with historical landings and are gradually being reduced. NEAFC cap on deep-water fishing effort in NEAFC Regulatory area.

EU Deepwater permits were only issued to vessels that were able to demonstrate catches of deepwater species from 1998-2000 of >10 t in any of these years.

However, are no economic or social barriers to entry.

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.
Fishing for southern blue ling is managed by the national fisheries ministries of Iceland, Norway, the Faroe Islands (Denmark) and Greenland, the European Commission and other countries.

NEAFC’s involved in management is limited to an effort cap (all deep-water species) and closed areas to protect VMEs.

NEAFC collect VMS data from all vessels operating inside the NEAFC area. NEAFC can ask countries to send patrol vessels into the area to control or arrest fishing vessels on behalf of NEAFC (K. Høydal pers. com). VMS surveillance is carried out both by national states and by NEAFC.
Monitoring of EU vessels in EU waters is carried out by EU Member States

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

Now considered to be much reduced due to efforts by NEAFC (working in conjunction with other RFMOs) and participating countries. There is evidence of under-reporting of landings of southern blue ling by components of the Spanish trawl fleet.
6.1.5 How do you interact with other agencies and fisheries management bodies to combat IUU fishing?

No involvement by Cefas but Defra forwards information obtained to NEAFC amd EU Agencies.
6.1.6 Are measures in place in place to track the products of harvested species? If so, please describe and review.

Not that we are aware of.

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?

TACs and quotas have and may continue to be compromised by under-reporting. Can result in discarding when fleets are fishing for mixed deep-water species

NEAFC deep-water effort cap and reductions compromised by failure of some NEAFC Contracting Parties to agree a common and meaningful reference period.

6.1.8 Please prepare for your stock a figure similar to the example shown below:
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6.2 Management procedures at the stock level:
6.2.1 Please describe the management procedures currently in place:.

EU TACs: In December 2008, the Council Regulation (EC) No 1359/2008 fixed the biennial TACs for deep-sea fish stocks in 2009 and 2010 including blue ling:
[image: image86.emf]
EU TACs: In January, the Council Regulation (EC) No 23/2010 fixed the annual TACs for blue ling in VI and VII in 2010:
[image: image87.emf]
EU Licensing Regulation 2347/2002: This Regulation aimed to cap the expansion of fishing effort on deep sea species by obliging all vessels that capture more than 10 t deep-sea species in year to have a deep sea fishing permit, otherwise their of deep-sea species would be limited to 100 kg per fishing trip. Moreover, the total capacity of vessels holding deep-sea fishing permits was restricted to the aggregate capacity of the vessels that fished more than 10 tonnes of deep-sea species in any of the years 1998 – 2000 inclusive (2000 – 2003 for the new Member States). Regulation 2347/2002 also introduced special reporting and control requirements, including agreed sampling schemes, observer coverage and the requirement to land only to designated ports. Further requirements concerning the collection of data are specified in Commission Regulation (EC) No 1581/2004.

In addition to the catch limits laid down in Regulation (EC) No 1359/2008 of 28 November 2008 fixing for 2009 and 2010 the fishing opportunities for Community fishing vessels for certain deep-sea fish stocks.  It shall be prohibited to catch and to retain on board, to tranship or to land any aggregate quantity of the deep-sea species and of Greenland halibut in excess of 100 kg in each sea trip, unless the vessel in question holds a deep-sea permit issued in accordance with Article 3 of Regulation (EC) No 2347/2002.
Member States shall ensure that fishing activities which lead to catches and retention on board of more than 10 tonnes each calendar year of deep-sea species and of Greenland halibut by vessels flying their flag and registered in their territory shall be subject to a deep-sea fishing permit 3.
Member States shall ensure that for 2010 the fishing effort levels, measured in kilowatt days absent from port, by vessels holding deep-sea fishing permits do not exceed 65% of the average annual fishing effort deployed by the vessels of the Member State concerned in 2003 on trips when deep-sea fishing permits were held and/or deep-sea species, as listed in Annexes I and II to Regulation (EC) No 2347/2002, were caught. This paragraph shall apply only to fishing trips on which more than 100 kg of deep-sea species, other than greater silver smelt, were caught.

NEAFC Recommendation VI: 2010. CONSERVATION AND MANAGEMENT MEASURES FOR DEEP-SEA SPECIES IN THE NEAFC REGULATORY AREA 2010 TO 2012:
The Contracting Parties recommend the following measures:

20. Each Contracting Party undertakes to limit the effort for 2010-2012 put into the directed fishing for deep-sea species as set out in Annex 1B of the Scheme in the NEAFC Regulatory Area

21. The effort shall not exceed 65 per cent of the highest level put into deep-sea fishing in previous years for the relevant species.

22. The effort should be calculated as aggregate power, aggregate tonnage, fishing days at sea or number of vessels, which participated.

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

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.2.3 How could they be improved?
Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.2.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits.

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.3 Management procedures at the fisheries level:
6.3.1 Please describe the management procedures currently in place.

FAROT & FARLL limited by fishing days (all species)

EC Regulation 43/2009 Special rules for the protection of blue ling in Zone VIa:
In the period from 1 March to 31 May 2009 the special conditions as laid down in this point shall apply in two areas of Zone Via:- 
(i) Edge of Scottish continental shelf

 (ii) Edge of Rosemary bank

When entering the area set out in point 7.1, the master of a fishing vessel shall record the date, time and place of entry in the logbook.

When exiting the area set out in point 7.1, the master of a fishing vessel shall record the date, time and place of entry in the logbook.

In either of the two areas set out in point 7.1 it shall be prohibited to retain on board any quantity of blue ling in excess of 6 tonnes per fishing trip. If a vessel reaches this quantity the vessel:

(a) shall immediately cease fishing and exit the area in which it is present;

(b) may not re-enter either of the areas until its catch has been landed;

(c) may not return to the sea any quantity of blue ling.
 The observers referred to in Article 8 of Regulation (EC) No 2347/2002 assigned to fishing vessels present in one the areas referred to in point 7.1 shall, in addition to their task in accordance with that Article, for appropriate samples of the catches of blue ling, measure the fish in the samples and determine the stage of sexual maturity of subsampled fish. Member States shall establish detailed sampling protocols and collation of results after consultation of STECF.

EC Regulation 43/2009: Use of gillnets in ICES Zones IIIa, IVa, Vb, VIa, VIb, VIIb, c, j, k, VIII, IX, X and XII:
For the purposes of this point, gillnet and entangling net means a gear made up of a single piece of net and held vertically in the water. It catches living aquatic resources by gilling, entangling or enmeshing.

For the purposes of this point, trammel net means a gear made up of two or more pieces of net hung jointly in parallel on a single headline and held vertically in the water.

Community vessels shall not deploy gillnets, entangling nets and trammel nets at any position where the charted depth is greater than 200 metres in ICES Zones IIIa, IVa, Vb, VIa, VIb, VII b, c, j, k, and XII east of 27o W, and as from 1 October 2009 in ICES zones VIII, IX, X.

By way of derogation from point 9.3 it shall be permitted to use the following gear:

(a) Gillnets in ICES Zones IIIa, IVa, Vb, VIa, VIb, VII b, c, j, k and XII east of 27o W with a mesh size equal to or greater than 120 mm and less than 150 mm, gillnets in ICES Zones VIIIa, b, d and X with a mesh size equal to or greater than 100 mm and less than 130 mm and gillnets in ICES Zones VIIIc and IX with a mesh size equal to or greater than 80 mm and less than 110 mm provided that they are deployed in waters of less than 600 metres charted depth, are no more than 100 meshes deep, have a hanging ratio of not less than 0,5, and are rigged with floats or equivalent floatation. The nets shall each be of a maximum of five nautical miles in length, and the total length of all nets deployed at any one time shall not exceed 25 km per vessel. The maximum soak time shall be 24 hours; or  (b) Entangling nets with a mesh size equal to or greater than 250 mm, provided that they are deployed in waters of less than 600 metres charted depth, are no more than 15 meshes deep, have a hanging ratio of not less than 0,33, and are not rigged with floats or other means of floatation. The nets shall each be of a maximum of 10 km in length. The total length of all nets deployed at any one time shall not exceed 100 km per vessel.

The maximum soak time shall be 72 hours;

 (c) Gillnets in ICES Zones IIIa, IVa, Vb, VIa, VIb, VIIb, c, j, k and XII East of 27o W with a mesh size equal to or greater than 100 mm and less than 130 mm, provided that:

· they are deployed in waters of more than 200 meters charted depth and less than 600 meters charted depth,

· are no more than 100 meshes deep, have a hanging ratio of not less than 0,5,

· are rigged with floats or equivalent floatation,

· the nets shall each be of a maximum of four nautical miles in length, and the total length of all nets deployed at any one time shall not exceed 20 km per vessel,

· the maximum soak time shall be 24 hours,

· no less than 85 % of the retained catch by weight is comprised of hake,

· the number of vessels participating in the fishery shall not increase above the level recorded in 2008,

· the master of the vessel participating in this fishery shall record in the log-book, prior to leaving port, the quantity and total length of gear carried on board the vessel. A minimum of 15 % of departures shall be subject to inspection,

· the master of the vessel must have on board 90% of the gear as verified in the Community logbook for that trip at the time of landing, and

· the quantity of all species caught greater than 50 kg, including all quantities discarded greater than 50 kg, must be recorded in the Community logbook.

However, this derogation shall not apply in the NEAFC Regulatory Area.

Only one of the types of gear described in points 9.4(a) and 9.4(b) shall be carried aboard the vessel at any one time.

To allow for the replacement of lost or damaged gear, vessels may carry on board nets with a total length 20% greater than the maximum length of the fleets that may be deployed at any one time. All gear shall be marked in accordance with Commission Regulation (EC) No 356/2005 of 1 March 2005 laying down detailed rules for the marking and identification of passive fishing gear and beam trawls (1).

All vessels deploying gillnets or entangling nets at any position where the charted depth is greater than 200 metres in ICES Zones IIIa, IVa, Vb, VIa, VIb, VII b, c, j, k, and XII east of 27o W, and as from 1 October 2009 in ICES Zones VIII, IX, X, must hold a special fixed net fishing permit issued by the flag Member State.

The master of a vessel with a fixed net permit referred to in point 9.6 shall record in the logbook the amount and lengths of gear carried by a vessel before it leaves port and when it returns to port, and must account for any discrepancy between the two quantities.

With regard to vessel benefiting from the derogation referred to in point 9.4(c) a minimum of 15 % of departures shall be subject to inspection.

The naval services or other competent authorities shall have the right to remove unattended gear at sea in ICES Zones IIIa, IVa, Vb, VIa, VIb, VII b, c, j, k, and XII east of 27o W, and as from 1 October 2009 in ICES Zones VIII, IX, X, in the following situations:

(a) the gear is not properly marked;

(b) the buoy markings or VMS data indicate that the owner has not been located at a distance less than 100 nautical miles from the gear for more than 120 hours;

(c) the gear is deployed in waters with a charted depth greater than that permitted;

(d) the gear is of an illegal mesh size.

The master of a vessel with a fixed net permit referred to in point 9.6 shall be recorded in the logbook the following information during each fishing trip:

· the mesh size of the net deployed,

· the nominal length of one net,

· the number of nets in a fleet,

· the total number of fleets deployed,

· the position of each fleet deployed,

· the depth of each fleet deployed,

· the soak time of each fleet deployed,

· the quantity of any gear lost, its last known position and date of loss.

Vessels fishing with a fixed net permit referred to in point 9.6 shall only be permitted to land in the ports designated by the Member States in accordance with Article 7 of Regulation (EC) 2347/2002.

The quantity of sharks retained on board by any vessel using the gear type described in point 9.4(b) shall be no more than 5% by live-weight of the total quantity of marine organisms retained on board.

The Commission may decide, after consultation of the STECF, to exclude certain fisheries, in ICES Zones VIII, IX, X, from application of points 9.1 to 9.11, where information provided by Member States shows that those fisheries result in a very low level of shark by-catches and of discards.

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

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.3.3 How could they be improved?

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.3.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits.

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.4 Management procedures at the ecosystem level:
6.4.1 Please describe the management procedures currently in place:
DIRECTIVE 2008/56/EC: establishing a framework for community action in the field of marine environmental policy (Marine Strategy Framework Directive)

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.4.2 What has been the strengths and weakness of these procedures?

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.4.3 How could they be improved?

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.4.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits:
Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.5 Management procedures relating to VMEs

6.5.1 Please describe the management procedures currently in place.

Closed areas:
Cold-water corals on the Darwin Mound, West of Scotland:
The European Commission regulated the fishing activities around the Darwin mound.

The technical conservation regulation (850/98) was amended in 2004 to protect cold water corals in the area around the Darwin Mound. The measure prohibits bottom trawling and fishing with static gear including bottom set gill-nets and longlines. The UK have proposed the Darwin Mound as a SAC as part of the Natural 2000 network under the habitat directive.

Cold-water coral SACs off Ireland:
In October 2007,the European Commission has adopted the proposal to protect cold water corals off the Atlantic coast of Ireland (Com 2007-570 final). The four sites comprise a total area of 2,500km2 and include the Belgica mound province, the Hovland mound province, the south west Porcupine Bank and the North-west Porcupine Bank. This regulation entails the prohibition to conduct bottom trawling and fishing with static gear including bottom set gill-nets and longlines.

NEAFC closures of cold coral habitats off the Rockall and Hatton:

In 2004, NEAFC requested ICES to provide information on the distribution of coldwater corals in the NEAFC Regulatory Area, inter alia on the Hatton Bank and on the western slopes of the Rockall Bank, and to indicate appropriate boundaries of any closure of areas where coldwater corals are affected by fishing activities; ICES identified one such area on the Hatton bank, and a number of areas on the Rockall Bank, some of which were heavily fished and others less heavily fished or not fished. In the light of this information, the Contracting Parties, in accordance with Article 5of the Convention, have agreed that bottom trawling and fishing with static gear shall be prohibited in areas of the Hatton Bank, the Rockall Bank, the Logachev Mounds and the West Rockall Mounds. This measure is in force for the period 1 January 2007 – 31 December 2009.

[image: image88.emf] Figure 6.1 Proposed and implemented deep sea marine protected areas to the west of the British Isles. Purple box shows EC closed area for fishing on the Darwin Mound, yellow shows NEAFC closed areas, red show proposed Irish deepwater coral SACs and green shows Orange roughy boxes. For further explanation see text.

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

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.5.3 How could they be improved?

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.5.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits?

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.6 Management procedures relating to PET species.
6.6.1 Please describe the management procedures currently in place.

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.6.2 What has been the strengths and weakness of these procedures?

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.6.3 How could they be improved?

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.6.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits.
Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
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. 

We have not completed this table because the ICES advice relates to southern blue ling in Vb, VI and VII and EU management measures (TACs) are set for (1) II,IV and V and (2) VI and VII, separately.

However, for some years now ICES has advised that there be no directed fisheries for southern blue ling and this has not been followed by the EU. Also the Commission has repeatedly proposed substantial reductions in TACs and these have only been partially adhered to by the Council of Ministers. 
Table 6.1.  Overall adherence score 2 out of 10

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

	2000
	
	
	

	2001
	
	
	

	2002
	
	
	

	2003
	
	
	

	2004
	
	
	

	2005
	
	
	

	2006
	
	
	

	2007
	
	
	

	2008
	
	
	

	2009
	
	
	


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.

Score 5: Life history characteristics information available, times-series data of length composition of landings, mean length, commercial CPUE data but critically no comprehensive fisheries independent data available for tuning or ecosystem monitoring. Also no age data.

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.

Yes partially, but only in relation to delimiting protection areas for spawning aggregations (temporal and spatial distribution of these were mostly not underpinned by survey data)

6.9 Ecosystem and socio-economic considerations.

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

Socio-economic considerations only taken into account at (1) political level by Council of Ministers and (2) current EC rules governing magnitude of annual changes in TACs .

6.9.2 How can this be improved?

Addressed in Cefas DEEPFISHMAN WP7 

6.10 Stocks under moratorium/collapsed fisheries.
6.10.1 Is your stock under moratorium or have fisheries recently collapsed?

Not under moratorium. 

Not collapsed -fishery still exists at a low level

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

No

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

N/A

6.10.4 If a recovery plan is not in place please explain why and express what, in your opinion, is required.

Recovery Plan not yet proposed but in our opinion is necessary. This should be coupled with a Management Plan for future fisheries.
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.

Partially.  There are rules governing TACs changes from year to year.

6.11.2 Please review the outcomes from the most recent Management Strategy Evaluation and describe what  effects the outcomes have had on management.

MSE has not been carried out. 

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.
Addressed in DEEPFISHMAN WP2 Deliverable D2.1.

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.
Table 6.2.

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

	1
	Need to rebuild stock and control F in line with EC MSY policy.
	No

	2
	Need a ban directed fishing
	No

	3
	Impose effective closed areas to protect spawning aggregations
	Partially

	4
	Introduce closed areas in NEAFC area
	No

	5
	Use management methods other than TACs for mixed fisheries
	Partially

	6
	Adhere to Commission advice on TAC reductions
	Partially

	7
	Strengthen management measures in NEAFC area
	No

	8
	Need to rebuild stock in line with EC MSY policy iniatives
	No

	9
	Better coordination of management with Faroes re Vb
	Partially

	10
	
	


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

See answers to earlier questions.
6.13.3 If the issue is only partially or not being addressed please describe what further/additional procedures/measures are required.

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.

6.14 Long-term (>5 yrs) management issues.
6.14.1 What are the main management issues currently facing your stock/fisheries? Please prioritise.

Table 6.3.

	Priority
	Description of issue

	1
	Need to rebuild and maintain stock and control F in line with EC MSY.

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


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

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.15 Monitoring procedures

6.15.1 What are the main monitoring issues currently facing your stock/fisheries? Please prioritise.
Table 6.4.

	Priority
	Description of issue

	1
	Lack of fisheries-independent survey data

	2
	Develop and trial new/alternative assessment methodologies

	3
	May be a need to develop NEAFC observer scheme

	4
	Under-reporting of landings

	5
	Develop sentinel fishers

	6
	

	7
	

	8
	

	9
	

	10
	


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

Addressed in DEEPFISHMAN WP2 Deliverable D2.1.
6.16 Monitoring at sea 

For each fleet identified in 2.1.1 with vessels carrying observers.
6.16.1 Please list and prioritise the problems observers encounter at sea.
We think this is best addressed by commissioning a DEEFISHMAN questionnaire and distributing to observers for completion.
6.16.2 How can these problems be addressed?

See above.
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.

Regarding Sampling Plans required EU Licensing Regulation 2347/2002 - very limited coordination between EU Member States. This is addressed in a Cefas DEEPFISHMAN WP2 review of Sampling Plans. Probably little coordination between MSs and non-EU Countries.

However, recent changes to DCF may have addressed some of these shortcomings

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

This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
6.16.5 Please identify the strengths and weaknesses of existing monitoring programmes at sea.
This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
6.16.6 How could they be improved?

This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
6.17 Port-based monitoring.
For each fleet identified in 2.1.1.
6.17.1 Please review any port-based sampling schemes, citing % landings/discards coverage, essential data  collected and other non-essential data collected?

No information available other than that presented in Sections above and under DCF Section below.
6.17.2 Please list and prioritise the problems encountered sampling landings/discards from your stock. 

See earlier
6.17.3 How can these problems be addressed?

Addressed in Cefas DEEPFISHMAN WP7.
6.17.4 Is there any coordination of port sampling plans across and between Member States and non-EU countries? If so please review.

Not known.

6.17.5 Please describe and review any other shore-based monitoring programmes in place.
None known.
6.17.6 Please identify the strengths and weaknesses of existing shore-based monitoring programmes.

This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
6.17.7 How could they be improved?
This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
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.

This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
6.18.2 Please identify the strengths and weaknesses of the EU DCF?

This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
6.18.3 How could it be improved for your stock?

This is addressed in a Cefas DEEPFISHMAN WP2 Deliverable d2.a.
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.

Table 6.5. 
	Category
	Issue 

	Scientific
	1. Assumption re stock identity not underpinned by robust science

2. Little know about migration and interaction with blue ling in other areas

3. Need for high resolution spatial and temporal extent of spawning aggregations

4. Recruitment processes and dynamics largely unknown

5. Lack of understanding of the dynamics of the deep-water ecosystem and the impacts of fishing for blue ling 

6. Problems collating landings data for XIIb

	Data collection
	7. Lack of fisheries-independent surveys to provide tuning data and to facilitate ecosystem monitoring

8. Lack of detailed information on coral and sponge bycatches


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?

See above and earlier.
Section 7. Please review the key uncertainties about the biology, data and management for your stock and any other issues relevant to DEEPFISHMAN

7.1 Biology:
· Uncertainity regarding age determination.

· Above impacts on quality of available growth parameters.

· Little known about stock structure and migration within and between stocks.

· Recruitment processes and dynamics are not fully understand.

· Spawning areas need to be defined spatially with greater accuracy.

· Nursery grounds and juvenile distribution poorly understood.

· Little known about predator prey relationships and the role of blue ling in ecosystem functioning.

7.2 Data:
· Crucially, there is a lack of abundance indices from fishery-independent surveys of the entire stock.

· Paucity of discard data for most fleets

· Observer data are sparse and not always available to ICES.

· Paucity of socio-economic data at the fishery/fleet level

7.3 Management:
· Do not know Fmsy
· Status of stock is not known quantitatively

· Has been no evaluation of management measures introduced to protect spawning aggregations.

In addition, there are specific limitations regarding VME interaction:
There are limited data surrounding most of the deep-sea VMEs in the stock area. Deep-sea research in general has been hampered because of a lack of technical ability and sampling techniques, and data from deep-sea VMEs have really only been available since the 1980s. Long-term time series are lacking, particularly for areas such as submarine canyons, which, because of the highly heterogeneous and difficult terrain, have been even more difficult to sample. A major uncertainty is therefore the limited amount of baseline data against which to monitor current and future trends.

Apart from a lack of data from known VME locations, there are doubtless many other VMEs (e.g., sponge banks, coral mounds, etc.) yet to be discovered which are at risk from anthropogenic impacts such as fishing.

References
AER, 2009. The 2009 Annual Economic Report (AER) on the European Union (EU) fishing fleet. JRC Scientific and Technical Report. EUR 24069 EN.
Allain, V. 1999 Ecologie, biologie et exploitation des populations de poissons profonds de l’Atlantique du nord-est. Ph.D. Thesis. Université de Bretagne Occidentale, Brest.
Andriyashev, A. P. 1954. Fishes of the Arctic seas of the USSR. Guide to identification of USSR fauna of the Zoological Institute of the USSR Academy of Science, Acad. Sci. Press, No. 53 M.; L., 566 p. (in Russian).

Antia, AN; Maassen, J; Herman, P; Voss, M; Scholten, J; Groom, S; Miller, P. 2001 Spatial and temporal variability of particle flux at the N.W. European continental margin Deep-Sea Research (Part II, Topical Studies in Oceanography) [Deep-Sea Res. (II Top. Stud. Oceanogr.)]. Vol. 48, no. 14-15, pp. 3083-3106. 
Annala, J.H. and K.J. Sullivan (comps.) 1996 Report from the Fishery Assessment Plenary, April-May 1996: stock assessments and yield estimates. (Unpublished report held in NIWA library, Welington). 308 p.

Armstrong, C. W., Grehan, A. J., Kahui, V., Mikkelsen, E., Reithe, S. and van den Hove, S. (2009). Bioeconomic modeling and the management of cold-water coral resources. Oceanography, 22: 86-91.

Auzende, J.M., Urabe, T. Deplus, C.. 1989. Geological setting of an active hydrothermal site - preliminary-results of the starmer-1 cruise of the submersible nautile in the north-Fiji basin. Comptes Rendus De L’Academie des Sciences Serie II. Volume: 309. Issue: 18. Pages: 1787-1795.  
Bailey, D. M., Collins, M. A., Gordon, J. D. M., Zuur, A. F., Priede, I. G. 2009. Long-term changes in deep-water fish populations in the northeast Atlantic: a deeper reaching effect of fisheries? Proceedings of the Royal Society B: Biological Sciences, 276: 1965-1969.

Bett, B.J., & Rice, A.L. 1992. The influence of hexactinellid sponge (Pheronema carpenteri) spicules on the patchy distribution of macrobenthos in the Porcupine Seabight (bathyal NE Atlantic). Ophelia 36 (3): 217-226.
Basson, M., Gordon, J. D. M., Large, P., Lorance, P., Pope, J., and Rackham, B. 2002 The effects of fishing on deep-water fish species to the west of Britain. JNCC Report, No. 324. 150pp.

Bett, B. J. 2001. UK atlantic margin environmental survey: Introduction and overview of bathyal benthic ecology. Continental Shelf Research, 21: 917-956.

Bergstad O. A., 1991. Distribution and trophic ecology of some gadoid fish of the Norwegian Deep. 1 Accounts of individual species. Sarsia, 75, 269-313.
Bergstad, O. A., and Hareide, N. R. 1996. Ling, blue ling and tusk of the north-east Atlantic. Fisken og Havet, 15 126 pp.

Billett, D. S. M., Bett, B. J., Rice, A. L., Thurston, M. H., Galéron, J., Sibuet, M., and Wolff, G. A. 2001. Long-term change in the megabenthos of the Porcupine Abyssal Plain (NE Atlantic). Progress in Oceanography, 50: 325-348.

Biseau, A. 2006. Untitled summary of french porbeagle fisheries and market data. Working

              Document, ICES Working Group on Elasmobranch Fishes.
Brown, A. 2009. 2008 Survey of the UK Seafood Processing Industry. Seafish industry authority report. 104 pp.

Bühring, S. I., Koppelmann, R., Christiansen, B., and Weikert, H. 2002. Are Rhodophyceae a dietary component for deep-sea holothurians? Journal of the Marine Biological Association of the United Kingdom, 82: 347-348.

Buscail, R. and Germain, C. 1997. Present-day organic matter sedimentation on the NW Mediterranean margin: importance of off-shelf export. Limnol. Oceanogr., 42 (2) 217-229.
Christiansen, B., Drüke, B., Koppelmann, R., and Weikert, H. 1999 The near-bottom zooplankton at the abyssal BIOTRANS site, northeast Atlantic: Composition, abundance and variability. Journal of Plankton Research, 21: 1847-1863.

Christiansen, B., and G. Wolff. 2009. The oceanography,biogeochemistry and ecology of two NE Atlantic seamounts: The OASIS project. Deep Sea Research Part II 56:2,579–2,581

Company JB, Puig P, Sardà F, Palanques A, Latasa M. 2008.Climate Influence on Deep Sea Populations. PLoS ONE 3(1): e1431. doi:10.1371/journal.pone.0001431

Correia da Silva, C. 2009. Seafish socio-economic data for Norwegian vessels catching blue ling. [Email] (Personal communication, 2 November 2009).

Costello, M. J., McCrea, M., Freiwald, A., Lundalv, T., Jonsson, L., Bett, B. J., van Weering, T. C. E. 2005. Role of cold-water Lophelia pertusa coral reefs as fish habitat in the NE Atlantic. In Cold-Water Corals and Ecosystems, pp. 771-805. Ed. by F. A. Freiwald, and J. M. Roberts. Springer-Verlag, Berlin, Heidelberg. 1243 pp.

Curtis, H. C., and White, R. 2005. 2004 survey of the UK Seafood processing industry. Seafish industry authority report. 92 pp.

Davies A.J, Wisshak M, Orr JC, Roberts JM (2008) Predicting suitable habitat for the cold-water coral Lophelia pertusa (Scleractinia). Deep-Sea Res I 55:1048–1062.
Davies A.J, Duineveld GCA, Lavaleye MSS, Bergman MJN, Van Haren H, Roberts JM.  2009.  The importance of particle- rich downward water motion and bottom water advection as food supply mechanisms to the cold-water coral Lophelia pertusa (Scleractinia) at the Mingulay Reef Complex. Limnol Oceanogr 54:620–629.
De Mol, B., Van Rensbergen, P., Pillen, S., Van Herreweghe, K., Van Rooij, D., McDonnell, A., Huvenne, V. 2002. Large deep-water coral banks in the Porcupine Basin, southwest of Ireland. Marine Geology, 188: 193-231.

De Mol,B, Kozachenko M, Wheeler A. 2007. Therese Mound: a case study of coral bank development in the Belgica Mound Province, Porcupine Seabight. International Journal of Earth Sciences, Volume: 96, Issue: 1   Pages: 103-120.   
De Stigter, H., W. Boer, P.A. de Jesus Mendes, C.C. Jesus, L. Thomsen, G. van den Bergh and C.E. van Weering. 2007. Recent sediment transport and deposition in the Nazaré Canyon, Portuguese continental margin, Marine Geology 246 (2007), pp. 144–164
Defra. 2007. United Kingdom sea fisheries statistics 2006. Report published by the Department for Environment, Food and Rural Affairs (Defra). Printed in the UK, September 2007. [Online] Available at: http://www.mfa.gov.uk/statistics/documents/UKSeaFishStats_2006.pdf
Defra. 2009. United Kingdom sea fisheries statistics 2008. Report published by the Department for Environment, Food and Rural Affairs (Defra). Printed in the UK, September 2009. [Online] Available at: http://www.mfa.gov.uk/statistics/ukseafish.htm
Diez, G. 2009. Socio-economic data for Basque Country vessels catching blue ling. [email]. (Personal communication, 6 November 2009)

Dorschel, B., Wheeler, A. J., Huvenne, V. A. I., and de Haas, H. 2009. Cold-water coral mounds in an erosive environmental setting: TOBI side-scan sonar data and ROV video footage from the northwest Porcupine Bank, NE Atlantic. Marine Geology, 264: 218-229.

Duineveld, M. Lavaleye, E. Berghuis and P. de Wilde, 2001. Activity and composition of the benthic fauna in the Whittard Canyon and the adjacent continental slope (NE Atlantic), Oceanologica Acta 24 (2001), pp. 69–83
Duineveld, G.C.A., M.S.S. Lavaleye, and E.M. Berghuis. 2004. Particle flux and food supply to a seamount cold-water coral community (Galicia Bank, NW Spain). Mar. Ecol. Prog. Ser. 277: 13–23.

Duineveld GCA, Lavaleye MSS, Bergman MJN, de Stigter H, Mienis F. 2007. Trophic structure of a cold-water coral mound community (Rockall Bank, NE Atlantic) in relation to the near-bottom particle supply and current regime.  Bull Mar Sci 81:449–467.
Duran Muñoz, P., Sayago-Gil, M., Cristobo, J., Parra, S., Serrano, A., Diaz del Rio, V., Patrocinio, T. 2009. Seabed mapping for selecting cold-water coral protection areas on Hatton Bank, Northeast Atlantic. ICES Journal of Marine Science, 66: 2013-2025.

Edwards, M., Johns, D.G., Beaugrand, G., Licandro, P., John, A.W.G. & Stevens, D. P., 2008. Ecological Status Report: results from the CPR survey 2006/2007. SAHFOS Technical Report, 5: 1-8. Plymouth, U.K. ISSN 1744-0750.
Ehrich S., and Reinsch H. H., 1985. Investigations on the blue ling stock (Molva dypterygia dypt.) in the waters west of the British Isles. Archiv für Fischereiwissenschaft 1985;36:97-113.
Ellis, J. R., Pawson, M. G., and Shackley, S. E. 1996. The comparative feeding ecology of six species of shark and four species of ray (elasmobranchii) in the north-east Atlantic. Journal of the Marine Biological Association of the United Kingdom, 76: 89-106.

European Commission. 2007. Fishery Statistics data 1990-2006. Eurostat pocketbooks. ISSN 1830-5075.

FAO. Report of the Expert Consultation on International Guidelines for the Management of Deepsea Fisheries in the High Seas. Bangkok, 11–14 September 2007. FAO Fisheries Report. No. 855. Rome, FAO. 2008. 39 pp.

Fosså, J. H., Mortensen, P. B., and Furevik, D. M. 2002. The deep-water coral Lophelia pertusa in Norwegian waters: distribution and fishery impacts. Hydrobiologia, 471: 1-12.

Freiwald, A.,1998.  Modern nearshore cold-temperate calcareous sediments in the Troms District, Northern Norway. Journal of Sedimentray Research. Volume: 68   Issue: 5 Pages: 763-776   Part: Part A
Freiwald, A., Fosså, J.H., Grehan, A., Koslow, T., and Roberts, J.M. 2004. Cold-water coral reefs. Out of sight - no longer out of mind. Biodiversity Series, No. 22. Cambridge, UK, UNEP-WCMC. 84 pp.

Freiwald, A. & Roberts J.M. 2005. Cold-water coral and ecosystems. Springer, Berlin Heidelberg, pp. 715-729
Gardner, W.D. (1989) Periodic resuspension in Baltimore Canyon by focusing of internal waves. J. Geophys. Res., 94 (12) 185-194
Gheerardyn, H., Seifried, S., and Vanreusel, A. 2008.  A new species of Halophytophilus Brian, 1919 (Copepoda: Harpacticoida: Ectinosomatidae) from cold-water corals in the Porcupine Seabight (NE Atlantic). Zootaxa 1761: 1–16.

Gheerardyn H, de Troch M, Vincx M. 2009a. Harpacticoida (Crustacea: Copepoda) associated with cold-water coral substrates in the Porcupine Seabight (NE Atlantic): species composition, diversity and reflections on the origin of the fauna. Scientia Marina. Volume: 73. Issue: 4. Pages: 747-760.   
Gheerardyn H., Arbizu PM, Vanreusel A. 2009b. Discovery of Novocriniidae (Copepoda, Harpacticoida) from cold-water corals in the Porcupine Seabight (NE Atlantic), with description of a new species of Atergopedia Martinez Arbizu & Moura, 1998. Organisms Diversity and Evolution. Volume: 9. Issue: 3. DOI 10.1016/j.ode.2009.04.001.
Gil, J., L. Silva and I. Sobrino, 2001. Results of red seabream ( Pagellus bogavareo ) tagging surveys in the Spanish South Mediterranean region. Thalassas 17 (2): 43-46.

Ginger, M. L., Santos, V. L. C. S., and Wolff, G. A. 2000 A preliminary investigation of the lipids of abyssal holothurians from the north-east Atlantic Ocean. Journal of the Marine Biological Association of the United Kingdom, 80: 139-146.

Gordon, J. D. M., and Hunter, J. E. 1994. Study of the deep-water fish stocks to the west of Scotland. Volume 1. Final report April 1994. Report presented to Highlands and Islands Enterprise and other sponsors. 182 pp.

Gordon, J.D.M. 2001. Deep-water fisheries at the Atlantic Frontier. Cont. Shelf Res., 21: 987-1003.

Gordon, J. D. M. (2003) Fish and fisheries in the SEA4 area Report to the Department of Trade and Industry, 97 pp (Available for download on www.offshore-sea.org.uk/sea/dev/html_file/pdf2.cgi/SEA4_TR_fish_sams.pdf

Gubbay, S. 2003. Seamounts of the North-East Atlantic. OASIS, Hamburg & WWF Germany, Frankfurt am Main. 38 pp.

Guinan, J., Brown, C., Dolan, M. F. J. and Grehan, A. J. 2009. Ecological niche modelling of the distribution of cold-water coral habitat using underwater remote sensing data. Ecological Informatics, 4: 83-92.

Gundersen, A. C., 1996. Diettundersøkelse hos blålange, lange og\brosme i storegga, 

              Rapport Å9602, Møreforsking, Internrapport: 44 pp (in Norwegian).
Hall-Spencer, J., Allain, V., and Fossa, J. J. 2002. Trawling damage to Northeast Atlantic ancient coral reefs. Proceedings of the Royal Society of London B, 269: 507-511.

Haug, T., Gjosaeter, H., Lindstrom, U., and Nilssen, K. T. 1995 Diet and food availability for north-east Atlantic minke whales (Balaenoptera acutorostrata), during the summer of 1992. ICES Journal of Marine Science, 52: 77-86.

Heip, CHR; Duineveld, G; Flach, E; Graf, G; Helder, W; Herman, PMJ; Lavaleye, M; Middelburg, JJ; Pfannkuche, O; Soetaert, K; Soltwedel, T; de Stigter, H; Thomsen, L; Vanaverbeke, J; de Wilde, P. 2001. The role of the benthic biota in sedimentary metabolism and sediment-water exchange processes in the Goban Spur area (NE Atlantic). Deep-Sea Research (Part II, Topical Studies in Oceanography) [Deep-Sea Res. (II Top. Stud. Oceanogr.)]. Vol. 48, no. 14-15, pp. 3223-3243.
Henry, L. A., and Roberts, J. M. 2007. Biodiversity and ecological composition of macrobenthos on cold-water coral mounds and adjacent off-mound habitat in the bathyal Porcupine Seabight, NE Atlantic. Deep-Sea Research Part I: Oceanographic Research Papers, 54: 654-672.

Herman P.M.J.,Soetaert K, Middelburg JJ. 2001. The seafloor as the ultimate sediment trap-using sediment properties to constrain benthic-pelagic exchange processes at the Goban Spur. Deep-sea Research Part II – Topical studies in Oceanography. Volume: 48. Issue: 14-15. Pages: 3245-3264.   

Hjort, J. 1909. Summary of the results of the investigations. In Rapport sur les Travaux de la Commission A, dans la Période 1902–1907, A. General Part. II. pp. 20–159. Ed. By J. Hjort. Rapports et Procès-Verbaux des Réunions du Conseil International pour l’Exploration de la Mer, 10, 844pp.
Holliday, N. P., S. L. Hughes, G. Nolan, S. Osterhus, A. Trofimof and H. Valdimarsson (2009). The ICES Working Group on Oceanic Hydrography: building on over 100 years of North Atlantic observations. OceanObs'09. Venice
Hourigan, T. 2008. The status of cold-water coral communities of the world:  a brief update. In Status of Coral Reefs of the World, pp. 57-64. Ed. by C. Wilkinson. Global Coral Reef Monitoring Network and Reef and Rainforest Research Center, Townsville, Australia. 296 pp. 

Hovland, M., Croker, P. F., and Martin, M. 1994. Fault-associated seabed mounds (carbonate knolls?) off western Ireland and north-west Australia. Marine and Petroleum Geology, 11: 232-246.

Howell, K.L., Heymans, J.J., Gordon, J.D.M., Duncan, J., Ayers, M., Jones, E.G (2009) DEEPFISH Project: Applying an ecosystem approach to the sustainable management of deep-water fisheries. Part 1: Development of the Ecopath with Ecosim model. Scottish Association for Marine Science, Oban. U.K. Report no. 259a.

Hughes, D.J. & Gage, J.D., 2004. Benthic metazoan biomass, community structure and bioturbation at three contrasting deep-water sites along the NW European continental margin. Progress in Oceanography 63: 29-55.
Huthnance, J. M., H Coelho, C. R. Griffiths, P. J. Knight, A. P. Rees, B. Sinha, A. Vangriesheim, M.White and P. G. Chatwin 2001. Physical structures, advection and mixing in the region of Goban Spur. Deep Sea Research, Part II, 48(14-15), 2979-3021.

Huvenne, V.A.I., Bailey WR, Shannon PM, 2007. The Magellan mound province in the Porcupine Basin. International Journal of Earth Sciences. Volume: 96 Issue: 1   Pages: 85-101.
ICES, 1995. Report of the study group on the biology and assessment of deep-sea fisheries resources (WGDEEP). International Council for the Exploration of the Sea (ICES), Copenhagen, ICES CM 1995/Assess:21.

ICES, 1996. Report of the study group on the biology and assessment of deep-sea fisheries resources (WGDEEP). ICES CM 1996/Assess:8.

ICES,  1997. Study Group on the Precautionary Approach to Fishery Management. ICES CM 1997/Assess:7
ICES, 1998. Report of the study group on the biology and assessment of deep-sea fisheries resources (WGDEEP). International Council for the Exploration of the Sea (ICES), Copenhagen, ICES CM 1998/ACFM:12, 172pp.

ICES, 2000.. Report of the study group on the biology and assessment of deep-sea fisheries resources. Copenhagen, ICES CM 2000/ACFM:8, 205 pp.
ICES, 2004. Report of the Working Group on the Biology and Assessment of Deep-sea Fisheries Resources (WGDEEP) ICES C.M.2004/ACFM:15, Ref :G.

ICES, 2005. Report of the Working Group on the Biology and Assessment of Deep-sea Fisheries Resources (WGDEEP)  ICES C.M.2004/ACFM:07, Ref :D,G.
ICES, 2006. Report of the Working Group on the Biology and Assessment of Deep Sea  

             Fisheries Resources (WGDEEP), 2-11 May 2006, Vigo, Spain. ICES CM 

             2006/ACFM:28, 496 pp.

ICES, 2007a. Report of the Working Group on the Biology and Assessment of Deep-Sea

Fisheries Resources (WGDEEP), 8 - 15 May 2007, ICES Headquarters. ICES CM 2007/ACFM:20.478 pp.ber008 ICES Zooplankton Status Report 2006/2007
ICES, 2008a. Report of the ICES Advisory Committee (ACOM). ICES AVIS DUCIEM, Book 9, pp 74-96.

ICES, 2008b. Report of the Working group on the biology and assessment of deep-sea fisheries resources (WGDEEP), 3-10 March 2008, ICES Headquarters, Copenhagen. ICES CM 2008/ACOM:14. 531 pp.
ICES, 2008c. Report of the ICES-NAFO Joint Working Group on Deep Water Ecology (WGDEC). Copenhagen, Denmark, ICES. ICES CM 2008/ACOM:45: 122 pp.

ICES, 2008d. O’Brien, T. D., López-Urrutia, A., Wiebe, P. H., and Hay, S. (Eds). 2008.
              ICES Zooplankton Status Report 2006/2007. ICES Cooperative Research Report No. 292. 168 pp
ICES, 2009a. Report of the Working Group on the Biology and Assessment of Deep Sea Fisheries Resources (WGDEEP), 9–16 March 2009, Copenhagen, Denmark. ICES CM 2009/ACOM:14. 511 pp.

ICES, 2009b. Report of the ICES-NAFO Joint Working Group on Deep Water Ecology (WGDEC). Copenhagen, Denmark, ICES. ICES CM 2009/ACOM:23: 94 pp.

ICES, 2009c. Report of the Planning Group on the North-east Atlantic Continental Slope Survey (PGNEACS), 9–11 June 2009, Tromsø, Norway. ICES CM 2009/LRC:03. 59 pp.
Jonsson, L.G., Nilsson PG, Floruta F. 2004. Distributional patterns of macro- and megafauna associated with a reef of the cold-water coral Lophelia pertusa on the Swedish west coast. Marine Ecology Progress Series.Volume: 284   Pages: 163-171.   
Kahui, V., and Armstrong, C. W. 2008. Fishing on cold water coral reefs : A bioeconomic model of habitat-fishery connections. Working Paper Series in Economics and Management (06/08). 27 pp.

Kiriakoulakis K, Freiwald A, Fisher E, Wolff GA. 2007. Organic matter quality and supply to deep-water coral/mound systems of the NW European Continental Margin. Int J Earth Sci 96:159–170.
Kenyon, N. H., Akhmetzhanov, A. M., Wheeler, A. J., van Weering, T. C. E., de Haas, H., and Ivanov, M.K. 2003. Giant carbonate mud mounds in the southern Rockall Trough. Marine Geology, 195: 5-30.

Koslow, J. A., G. Boehlert, J. D. M. Gordon, R. L.Haedrich, P. Lorance, and N. Parin. 2000. Continental slope and deep-sea fisheries: implications for a fragile ecosystem.  ICES J. mar. Sci., 57(3): 548-557.

Large, P. A., Diez, G., Drewery, J., Laurans, M., Pilling, G. M., Reid, D. G., Reinert, J., South, A. B., and Vinnichenko, V. I. 2009a. Spatial and temporal distribution of spawning aggregations of blue ling (Molva dypterygia) west and northwest of the British Isles. doi: 10.1093/icesjms/fsp264.
Large, P. A., Graham, N. G., Hareide, N-R., Misund, R., Rihan, D. J., Mulligan, M. C., Randall, P. J., Peach, D. J., McMullen, P. H., and Harlay, X. 2009b. Lost and abandoned nets in deep-water gillnet fisheries in the Northeast Atlantic: retrieval exercises and outcomes. – ICES Journal of Marine Science, 66: 323–333.

Lavaleye, M.S.S.,Duineveld GCA, Berghuis EM. 2002. A comparison between the megafauna communities on the NW Iberian and Celtic continental margins-effects of coastal upwelling? Progress in Oceanography. Volume: 52   Issue: 2-4   Pages: 459-476    
Lorance, P. and H. Dupouy. 2001. CPUE abundance indices of the main target species of the French deep-water fishery in ICES Sub-areas V-VII. Fisheries Research, 51, 137-149.

Lorance, P., F. Uiblein & D. Latrouite 2002. Habitat, behaviour and colour patterns of orange roughy Hoplostethus atlanticus (Pisces: Trachichthyidae in the Bay of Biscay. J.Mar. Biol. Assoc.UK 82: 321-331.
Lorance, P., Pawlowski, L., and Trenkel, V. M. 2009. Deriving blue ling abundance indices from industry haul by haul data. ICES Annual Science Conference, Berlin, 21-25 September 2009, ICES CM 2009/L:12, 25 pp.

Lorance, P. 2009. Socio-economic data for French fleet catching blue ling [Email]. (Personal communication, 26 November 2009).

Magnusson, J. V., Bergstad, O. A. Hareide, N-.R., Magnusson, J., and Reinert, J. 1997. Ling, blue ling and Tusk of the Northeast Atlantic. Nordic Council of Ministers, TemaNord 

             1997:535. 64 pp.
Magnussen E. 2007.Interpopulation comparison of growth patterns of 14 fish species on Faroe Bank: are all fishes on the bank fast-growing? Journal of Fish Biology 2007;71:453-475. 
Margreth, S., Ruggeberg A, Spezzaferri S. 2009.  Benthic foraminifera as bioindicator for cold-water coral reef ecosystems along the Irish margin Deep-sea Research. Part I-Oceanographic Research papers, Volume: 56   Issue: 12   Pages: 2216-2234. 
Martin, B., B. Christiansen. 2009. Distribution of zooplankton biomass at three seamounts in the NE Atlantic. Deep-Sea Research. Part II 56:2671–2682

Masson, D., Dobson, M., Auzende, J.-M., Cousin, M., Coutelle, A., Rolet, J. & Vaillant, P. 1989. Geology of Porcupine Bank and Goban Spur, northeastern Atlantic--preliminary results of CYAPORC submersible cruise. Marine Geology, 87, 105-119.
Masson, D. G., Bett, B. J., Billett, D. S. M., Jacobs, C. L., Wheeler, A. J., and Wynn, R. B. 2003. The origin of deep-water, coral-topped mounds in the northern Rockall Trough, Northeast Atlantic. Marine Geology, 194: 159-180.

Mauchline, J. and Gordon, J.D.M. 1984. Diets and bathymetric distributions of the macrourid

             fish of the Rockall Trough, Northeastern Atlantic Ocean. Marine Biology, 81, 107-121.

McCave, IN; Hall, IR; Antia, AN; Chou, L; Dehairs, F; Lampitt, RS; Thomsen, L; van Weering, TCE; Wollast, R. 2001 Distribution, composition and flux of particulate material over the European margin at 47 degree -50 degree N. Deep-Sea Research (Part II, Topical Studies in Oceanography) [Deep-Sea Res. (II Top. Stud. Oceanogr.)]. Vol. 48, no. 14-15, pp. 3107-3139.
Metz, S. 2009. Seafish socio-economic data for English, Welsh and Scottish vessels catching blue ling [Email] (Personal communication, 9 October 2009).
Mienis, F., de Stigter, H.C., White, M., Duineveld, G., de Haas, H., van Weering, T.C.E.  2007.  Hydrodynamic controls on cold-water coral growth and carbonate-mound development at the SW and SE Rockall Trough Margin, NE Atlantic Ocean.  Deep-Sea Research I, 54(9); 1655–1674.
Moguedet, P. 1985. Contribution a` l’e´tude de la biologie et de la croissance line´aire de la lingue bleue (Molva dypterygia Pennant 1784) du secteur CIEM VIa. ICES CM 1985/G: 33,15p.
Moguedet P. 1998.Lille: Université des Sciences et Techniques de Lille Flandre Artois; 1988. Approche de la Dynamique de Stocks accessoires: le Cas des Lingues (Molva spp.) exploitées par la Flottille industrielle Lorientaise; p. 301.
Mulvad, N. and Thurston, J. 2009. Fishing for subsidies: Uncovering who gets what from the common fisheries, available at ww.fishsubsidy.org.

Olaso, I., Gutiérrez, J. L., Villamor, B., Carrera  P., Valdés, L., and Abaunza, P. 2005. Seasonal changes in the north-eastern Atlantic mackerel diet (Scomber scombrus) in the north of Spain (ICES Division VIIIc). Journal of the Marine Biological Association of the United Kingdom, 85: 415-418.

Oliveira, A., A.I. Santos, A. Rodrigues and J. Vitorino, Sedimentary particle distribution and dynamics on the Nazaré canyon system and adjacent shelf (Portugal), Mar. Geol. 246 (2007), pp. 105–122
ONS 2009. Office for National Statistics (ONS) Labour force survey. [Online]. Available at: http://www.statistics.gov.uk/statbase/Source.asp?vlnk=358.

ONS 2009a. Office for National Statistics (ONS) Annual Survey of Hours and Earnings. [Online]. Available at: http://www.statistics.gov.uk/statBase/product.asp?vlnk=13101

Pawson, M. G., and J. R. Ellis. 2005. Stock Identity of Elasmobranchs in the Northeast Atlantic in Relation to Assessment and Management. J. Northw. Atl. Fish. Sci., 35: 173-193
Raes, M., Decraemer, W., and Vanreusel, A. 2008. Walking with worms: Coral-associated epifaunal nematodes. Journal of Biogeography, 35: 2207-2222.

Rainer, T. 1987. Biological Investigations on the blue ling, Molva dypterygia dypterygia in the 

areas of the Faroe Islands and west of the Shetland Islands. Archiv fuer Fischereiwissenschaft, 38: 9-34.

Reinsch, H. H. 1987. Investigations on blue ling by the federal Republic of Germany in 1985. Mitteilungen aus dem Institut für Seefischerei, 41: 39-41.
Rice, A.L.  M.H. Thurston and A.L. 1990. New, Dense aggregations of a hexactinellid sponge, Pheronema carpenteri, in the Porcupine Seabight (northeast Atlantic Ocean) and possible causes, Progress in Oceanography 24, pp. 179–196.
Ringelstein, J., Pusineri, C., Hassani, S., Meynier, L., Nicolas, R., and Ridoux, V. 2006. Food and feeding ecology of the striped dolphin, Stenella coeruleoalba, in the oceanic waters of the north-east Atlantic. Journal of the Marine Biological Association of the United Kingdom, 86: 909-918.

Roberts, J. M., Henry, L. A., Long, D., Hartley, J. P. 2008. Cold-water coral reef frameworks, megafaunal communities and evidence for coral carbonate mounds on the Hatton Bank, north east Atlantic. Facies, 54: 297-316.

Roberts, J. M., Wheeler, A. J., and Freiwald, A. 2006. Reefs of the Deep: The Biology and Geology of Cold-Water Coral Ecosystems. Science 312: 543-547.

Roberts, J. M., Brown, C. J., Long, D. and Bates, C. R. 2005. Acoustic mapping using a multibeam echosounder reveals cold-water coral reefs and surrounding habitats. Coral Reefs, 24: 654-669.

Roberts, J. M., Long, D., Wilson, J. B., Mortensen, P. B., and Gage, J. D. 2003. The cold-water coral Lophelia pertusa (Scleractinia) and enigmatic seabed mounds along the north-east Atlantic margin: are they related? Marine Pollution Bulletin, 46: 7-20.

Rogers, A. D. 1994. The biology of seamounts. Advances in Marine Biology 30:305-350.
Rüggeberg A, Dullo C, Dorschel B, Hebbeln D. 2007. Environmental changes and growth history of Propeller Mound, Porcupine Seabight: evidence from benthic foraminiferal assemblages. Int J Earth Sci 96:57–72.
Russell, F.S., 1976. The Eggs and Planktonic Stages of British Marine Fishes. Academic Press,London, 524pp.
Sæmundsson, B. 1926. The Fishes. Bókav. Sigf. Eymunds., Reykjavík. [In Icelandic.]
Sanchez-Vidal, A., C. Pasqual, P. Kerhervé, A. Calafat, S. Heussner, A. Palanques, X. Durrieu de Madron, M. Canals and P. Puig. 2008. Impact of dense shelf water cascading on the transfer of organic matter to the deep western Mediterranean basin, Geophysical Research Letters 35 (2008), pp. 1–5.

Santos, M. B., Pierce, G. J., Learmonth, J. A., Reid, R. J., Ross, H. M., Patterson, I. A. P., Reid, D. G., and Beare, D. 2004. Variability in the diet of harbor porpoises (Phocoena phocoena) in Scottish waters 1992-2003. Marine Mammal Science, 20: 1-27.

Schmidt, E. J. 1906. On the pelagic post-larval stages of the lings (Molva molva (Linne) and Molva byrkelange (Walbaum)). Meddr.Kommn Havunders.,Ser.: Fisk., 2(3): 16pp., pl. I.
Schöttner S, Hoffmann F, Wild C, Rapp HT, Boetius A, Ramatte A (2009) Inter- and intra-habitat bacterial diversity associated with cold-water corals. ISME J 3:756–769.
Shepard, F.P. 1963. Submarine geology. 2nd ed. Harper Brothers.
Sigurdsson, Th., and Thorsteinsson, V. 2004. Underwater tagging of deep-sea redfish. A new tool for fish management. EEZ International, 3 May - 7 June 2004.
Sigurdsson, Th., Thorsteinsson, V., and Gustafsson, L. 2006. In situ tagging of deep-sea

              redfish: application of an underwater, fish-tagging system. ICES Journal of Marine Science, 63: 523-531.
Shibanov, V.N., Nizovtsez, G.P., Klimenkov, A.I., Zheleznyakov, A.A., Pavelko, 

A.P. 1978. PINRO,  Sevrybpromrazvedka, Murmansk, 24. (unpubli. MS).

Sink K.J, Boshoff W, Samaai T.. 2006. Observations of the habitats and biodiversity of the submarine canyons at Sodwana Bay. South African Journal of Science. Volume: 102.  Issue: 9-10.   Pages: 466-474.   
Smith, T., Billett, D. S. M., Wolff, G. A., Thompson A, Tyler PA (in prep.) Phytopigments as biomarkers of selectivity in abyssal holothurians; inter-species differences in response to a changing food supply. Deep-Sea Research II 

Sobrino, I., and Gil, J., 2001. Studies on age determination and growth pattern of the red (Blackspot) seabream [Pagellus bogaraveo (Brünnich, 1768)] from the Strait of Gibraltar (ICES 9a/SW Spain): Application to the species migratory pattern. Sci. Counc. Res. Doc. NAFO. No. 01/87, 5 pp.

Thomas, R. 1987. Biological investigations on the blue ling (Molva dypterygia (Pennant 1784 after O. F. Mo¨ ller 1776)), in the areas of the Faroe Islands and to the west of the Shetland Islands. Archiv fu¨ r die Fischereiwissenschaft, 38(1/2): 9–34.
Tyler, P.A and Zibrowius, H. (1992). Submersible observations of the invertebrate fauna on the continental slope southwest of Ireland (NE Atlantic Ocean) Oceanol. Acta 15(2): 211-226.
Van Rooij, D., De Mol, B., Huvenne, V., Ivanov, M., and Henriet, J.-P. 2003. Seismic evidence of current-controlled sedimentation in the Belgica mound province, upper Porcupine slope, southwest of Ireland. Marine Geology 195: 31-53.

Van Rooij D., Blamart D, Richter T. 2007. Quaternary sediment dynamics in the Belgica mound province, Porcupine Seabight: ice-rafting events and contour current processes. International Journal of Earth sciences. Volume: 96. Issue: 1. Pages: 121-140. 
Van Soest, R. W. M., Cleary, D. F. R., De Kluijver, M. J., Lavaleye, M. S.S., Maier, C., and Van Duyl, F. C. 2007. Sponge diversity and community composition in Irish bathyal coral reefs. Contributions to Zoology, 76: 121-142.

Van Soest, R.W.M. and Beglinger, E.J. 2009.New bioeroding sponges from Mingulay coldwater reefs, north-west Scotland, Journal of the Marine Biological Association of the United Kingdom (2009) 

van Weering, Tj.C.E., Hall, I.R., de Stigter, H.C., McCave, I.N. and Thomsen, L., 1998. Recent sediments, sediment accumulation and carbon burial at Goban Spur, N.W. European Continental Margin (47–50°N). Progress in Oceanography 42, pp. 5–35.
van Weering, T. C. E., de Haas, H., de Stigter, H. C., Lykke-Andersen, H., and Kouvaev, I. 2003. Structure and development of giant carbonate mounds at the SW and SE Rockall Trough margins, NE Atlantic Ocean. Marine Geology, 198(1-2): 67-81.
Vetter, E. W., P. K. Dayton. 1998  Macrofaunal Communities within and adjacent to a Detritus-Rich Submarine Canyon System.  Deep-Sea Research II  45: 25-54. 
Vetter, E. W., P. K. Dayton. 1999 Organic enrichment by macrophyte detritus, and abundance patterns of megafaunal populations in submarine canyons.  Marine Ecology Progress Series 186:137-148.

Vinnichenko, V.I. & Bokhanov, S. 2006. Russian deep-sea fisheries in the Northeast Atlantic in 2005. Unpublished WD submitted to ICES Working Group on the Biology and Asessment of Deep-sea Fisheries Resources, ICES, 2006. 3 pp (unpublished MS).

Vinnichenko, V.I. 2007. Russian deep-sea investigations and fisheries in the Northeast Atlantic in 2006. Unpublished WD submitted to ICES Working Group on the Biology and Asessment of Deep-sea Fisheries Resources, ICES, 2007. 15 pp (unpublished MS).

Vinnichenko, V.I. 2008. About spawning areas of blue ling (Molva dypterygia) in the open part of the North-East Atlantic. Unpublished WD submitted to ICES Working Group on the Biology and Asessment of Deep-sea Fisheries Resources, ICES, 2008. 11 pp (unpublished MS).

Wheeler, A. and Kozachenko, M. 2001 High Resolution Side-Scan Sonar of Carbonate Mounds and Deep-Water Coral Accumulations in the Rockall Trough and Porcupine Seabight Published by: European Commission, Brussels , Fifth Framework Programme “Atlantic Coral Ecosystem Study” 12 month report No. of pages: 4.
Wheeler, A., Kozachenko, M. and Sutton, G. 2001a. An Atlas of Side-scan Sonar Imagery of Deep-water Coral Bioherms & Related Seabed Features, NE Atlantic Contract: Atlantic Coral Ecosystem Study (ACES) project No. of pages: 220.

Wheeler, A. and Kozachenko, M. and Sutton, G. 2001b. Data Review, High Resolution Side-Scan Sonar Coverage and Sediment Analysis of Carbonate Mounds and Associated Contourites in the Rockall Trough and Porcupine Seabight Published by: European Commission, Brussels , Fifth Framework Programme “Environmental Controls on Mound Formation along the European Margin” 12 months report No. of pages:4.

Wheeler, A., Beyer, A., Freiwald, A., de Haas, H., Huvenne, V., Kozachenko, M., Olu-Le Roy, K. and Opderbecke, J. 2007. Morphology and environment of cold-water coral carbonate mounds on the NW European margin. International Journal of Earth Sciences, 96: 37-56.
White WH, Harborne AR, Sotheran IS, Walton R, Foster-Smith RL (2003). Using an Acoustic Ground Discrimination System to map coral reef benthic classes. Intl J Remote Sens 24(13): 2641-2660.
Wigham, B. D., Hudson, I. R., Billett, D. S.M., and Wolff, G. A. 2003a. Is long-term change in the abyssal Northeast Atlantic driven by qualitative changes in export flux? Evidence from selective feeding in deep-sea holothurians. Progress in Oceanography, 59: 409-441.

Wigham, B. D., Tyler, P. A., and Billett, D.S. M. 2003b. Reproductive biology of the abyssal holothurian Amperima rosea: An opportunistic response to variable flux of surface derived organic matter? Journal of the Marine Biological Association of the United Kingdom, 83: 175-188
Wollast R., and Chou, L.2001.Ocean Margin EXchange in the northern Gulf of Biscay: OMEX I. An introduction.Deep-sea Research Part II-Topical Studies in Oceanography. Volume: 48. Issue: 14-15. Pages: 2971-2978.   
Zacharias, M. A. and Gregr, E. J. 2005. Sensitivity and vulnerability in marine environments: an approach to identifying vulnerable marine areas. Conservation Biology, 19: 86-97.

1 XIIb is a new ICES area introduced in 2005. The historical data used in this paper only include data from this area from 2006 onwards.


2 e.g. SPAOT – Spanish otter trawlers


3 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).


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


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


7 Rights-based mechanism where right to fish is associated with a specific area where the management authority is at the local (TURF) level.
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sblingfinal2

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		Run date:  9/05/2006  10:51

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio imposed = 1.3400

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1438328.4		52226910.5		192694.8		0.086		0.096		0.076		138470		3971661		1.34		0.15

		1990		8804323.1		42376951.9		173419.6		0.074		0.081		0.063		710473		2684996		1.34		0.15

		1991		2281191.6		40902007.4		160223.4		0.072		0.087		0.064		199361		2601332		1.34		0.15

		1992		2537412		34569799.1		127148.6		0.103		0.123		0.089		312363		3060628		1.34		0.15

		1993		2828560.6		28809202.2		112112.1		0.085		0.097		0.073		273551		2107606		1.34		0.15

		1994		5027306.5		25021771.9		99611.1		0.069		0.077		0.058		388487		1459451		1.34		0.15

		1995		7444182.6		24149069		90498.5		0.093		0.093		0.079		695023		1912875		1.34		0.15

		1996		7114243.2		24773103.2		91590.4		0.113		0.143		0.087		1019889		2145467		1.34		0.15

		1997		10806426.2		24509055		92678.7		0.135		0.155		0.1		1678940		2451061		1.34		0.15

		1998		9383535.1		26564734.8		96670.9		0.148		0.24		0.088		2249585		2345924		1.34		0.15

		1999		7080797.2		26677509.1		95616.9		0.162		0.216		0.119		1531270		3161731		1.34		0.15

		2000		3479531.2		24702142.4		85436.6		0.157		0.218		0.123		757370		3043495		1.34		0.15

		2001		3328204.3		20729963.5		74669.4		0.197		0.273		0.148		907951		3075588		1.34		0.15

		2002		5865803.6		17011354.5		64916.2		0.149		0.132		0.127		775983		2154549		1.34		0.15

		2003		7965647.4		16971770.5		63033.1		0.131		0.093		0.124		740044		2105940		1.34		0.15

		2004		6745785.6		18823491.4		64568.6		0.108		0.087		0.097		588901		1830142		1.34		0.15

		2005		3173121.4		19763429.2		69482.1		0		0.084		0.074		265388		1454416		1.34		0.15

		q =		4.61E-07

		SSQ =		1.56E+00

		RMS =		9.76E-02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 18.48%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		0.888		-0.0018		-0.0056		0

		Ur1990		5.6		5.438		-0.0293		-0.0938		0.05

		Ur1991		1.42		1.409		-0.0077		-0.0247		0

		Ur1992		1.58		1.567		-0.0081		-0.0258		0

		Ur1993		1.77		1.747		-0.013		-0.0416		0.01

		Ur1994		3.22		3.105		-0.0363		-0.1161		0.08

		Ur1995		5.33		4.598		-0.1477		-0.4727		1.4

		Ur1996		5.08		4.394		-0.145		-0.4641		1.35

		Ur1997		9.41		6.675		-0.3434		-1.0992		7.55

		Ur1998		6.72		5.796		-0.1479		-0.4734		1.4

		Ur1999		4.39		4.374		-0.0037		-0.0119		0

		Ur2000		2.06		2.149		0.0424		0.1358		0.12

		Ur2001		1.83		2.056		0.1163		0.3724		0.87

		Ur2002		2.87		3.623		0.2331		0.746		3.48

		Ur2003		4.12		4.92		0.1775		0.5682		2.02

		Ur2004		3.97		4.167		0.0484		0.1549		0.15

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 81.52%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		24.075		-0.0638		-0.2041		0.26

		Un1990		21.18		19.534		-0.0809		-0.2589		0.42

		Un1991		18.49		18.854		0.0195		0.0624		0.02

		Un1992		15.52		15.935		0.0264		0.0845		0.04

		Un1993		13.63		13.28		-0.026		-0.0833		0.04

		Un1994		12.09		11.534		-0.0471		-0.1507		0.14

		Un1995		14.68		11.132		-0.2767		-0.8856		4.9

		Un1996		10.69		11.419		0.066		0.2113		0.28

		Un1997		13.74		11.298		-0.1957		-0.6265		2.45

		Un1998		7		12.245		0.5592		1.7901		20.03

		Un1999		7.65		12.297		0.4747		1.5194		14.43

		Un2000		8.3		11.387		0.3162		1.0121		6.4

		Un2001		6.21		9.556		0.431		1.3795		11.89

		Un2002		7.96		7.842		-0.015		-0.048		0.01

		Un2003		11.73		7.823		-0.405		-1.2965		10.51

		Un2004		12.34		8.677		-0.3522		-1.1273		7.94

		Un2005		10.74		9.11		-0.1646		-0.5268		1.73

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.85E+11		37.1

		R1990		9.57E+12		35.1

		R1991		6.98E+11		36.6

		R1992		8.49E+11		36.3

		R1993		1.04E+12		36

		R1994		3.00E+12		34.5

		R1995		5.84E+12		32.5

		R1996		5.37E+12		32.6

		R1997		9.88E+12		29.1

		R1998		7.81E+12		29.8

		R1999		4.89E+12		31.2

		R2000		1.43E+12		34.3

		R2001		1.31E+12		34.4

		R2002		3.67E+12		32.7

		R2003		6.66E+12		32.4

		R2004		5.59E+12		35

		N1989		8.76E+13		17.9

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		147745.8		163259.7		169929.8		182385.3		199480.5		202457		219157.8		239700.6		247876.3		297451.2

		B1990		131441.3		146274.3		152567.4		163170.3		179744.6		182924		197237.4		217527.6		229546.4		273120.2

		B1991		119167.3		134258		139230		150622.1		165832.8		169511.4		184137.5		203041.5		218989		259951.5

		B1992		93792.3		105678.9		109549.1		119127.3		131685.9		134942.1		146964.3		163066.6		176031.1		212048.2

		B1993		80797.8		91296.4		95431.5		104640.2		116124.9		119548.3		130482.7		146077.3		159806.1		195462.2

		B1994		71104.1		80311.2		84412.3		92472.1		102919.4		106505.2		117126.2		130799.5		143982.2		181016.7

		B1995		63937.4		73770.6		77095.1		83531.5		93094.9		96628.9		105793.2		118587		130714		168263.5

		B1996		65120.9		75200		77422.6		84382		94032.4		97771.8		107125.1		120567.4		133316.8		174030.2

		B1997		65855.8		75655		78536.5		85721.6		95318.3		99083.2		108313.1		122320.8		134805		181838.2

		B1998		70328.8		77967		81912.1		88722.8		98929.1		103580.6		113288.9		129477.2		148812.8		200150.8

		B1999		67974.2		75430.7		79402.5		86878.9		98506.2		102686.7		112720.7		129398.7		146742		204076.4

		B2000		58131.2		65112.7		68783.8		77022		88900.6		92299.8		102218.3		119352.3		132980.7		191343.2

		B2001		48230.8		55656.8		58401.1		66426.6		78059.2		81243.6		90646.8		108208.1		120592.3		176301.3

		B2002		39679.5		46936.7		49937.9		56341		67892.2		71090.5		79820.2		95154.3		109111.6		160530.9

		B2003		39721		46137.3		49049.5		55001.4		66353.6		68671.3		76847		91744		103084.7		154991.4

		B2004		39907.3		48065.7		50267.7		56525.7		67497.4		70141		78681.5		92488.6		104238.9		157748.7

		B2005		40399.3		51022.5		53745.1		60668.6		73038.9		75676.3		85246.4		101815		113642.6		172057.4

		q		2.51E-07		3.36E-07		3.60E-07		4.06E-07		4.51E-07		4.49E-07		4.99E-07		5.32E-07		5.49E-07		6.54E-07

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  34.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.149

		Bootstrap estimate of Bias(q) =		-1.21E-08

		=> Relative Bias(q) % =		-2.6

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		192644.2		188777.3		178094.5		192708.4		192694.8		142037.8		139303.9		152607.2

		B1990		173369.6		169503.1		158818		173431.9		173419.6		122613.5		119860.6		133163.9

		B1991		160173.4		156241.4		145370.8		160228.1		160223.4		108338.6		105511.2		119049.5

		B1992		127106		123732.3		114404.3		127152.4		127148.6		82577.4		80145.7		91748.6

		B1993		112070.8		108779.3		99677.8		112115.6		112112.1		68572.7		66193.7		77509.5

		B1994		99572		96455.5		87835		99614		99611.1		58321.7		56058.5		66814.5

		B1995		90461.5		87601.1		79673.7		90500.4		90498.5		52484.3		50377.5		60477.3

		B1996		91549.7		88581.4		80330		91591.3		91590.4		51947		49708.8		60594.8

		B1997		92650.4		89602.3		81033		92678.8		92678.7		51321.3		48847.7		61158.2

		B1998		96651.3		93377.8		84060		96682		96670.9		51259.2		48335.3		63316

		B1999		95592.2		92162.6		82331.4		95623.8		95616.9		47017.9		43692.8

		B2000		85410.4		82014.7		72247.6		85440.8		85436.6		36683.1

		B2001		74642.9		71318.1		61737.8		74672.8		74221.6

		B2002		64889.4		61602.9		51991.4		63228.4

		B2003		63005.7		59361.8		48459.6

		B2004		64539.9		60136.5

		B2005		69449.7

		Mohn's Rho for Biomasses =   -0.256

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		1437870.8		1395832.1		1279665.9		1438328.4		1438328.4		876550.8		845763		984707.6

		R1990		8801645.5		8572963.1		7938917.6		8804323.1		8804323.1		5710547.7		5536159		6331404.4

		R1991		2280473.7		2216260.9		2038581		2281191.6		2281191.6		1419037.8		1371313.1		1587527.6

		R1992		2536613.5		2466734.7		2273281.5		2537412		2537412		1598371.7		1546205.7		1783779.2

		R1993		2827661.1		2751388.2		2540110.9		2828560.6		2828560.6		1803690.5		1746566.4		2009318.4

		R1994		5025639.9		4900794.9		4554101.5		5027306.5		5027306.5		3352072.9		3257161		3713521.4

		R1995		7441463.6		7268162.6		6780468.6		7444182.6		7444182.6		5095491.6		4955113		5672706.2

		R1996		7111030.7		6943348.4		6469321		7114243.2		7114243.2		4800174		4654422.5		5413884.4

		R1997		10813038.4		10570421.5		9839284.5		10806426.2		10806426.2		7204696.5		6923263.3		8429844.5

		R1998		9380414.7		9169726.4		8545726.1		9383535.1		9383535.1		6137279.8		5863526.9		7419682.1

		R1999		7078813.5		6911214.5		6412286.6		7080797.2		7080797.2		4396795.7		4157827.6

		R2000		3478497.6		3383898.2		3108810.8		3479531.2		3479531.2		2022732.7

		R2001		3327170		3232408.8		2950675.3		3328204.3		3005810.1

		R2002		5863894.8		5641975.7		4916807.8		4726798.9

		R2003		7963166.9		7466378.7		5927629.5

		R2004		6743751.2		6235522.1

		R2005		3172108.6

		Mohn's Rho for RecN =   -0.237

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		52213234		51170891.1		48291289.2		52230667.2		52226910.5		38576835		37840342.3		41428807.4

		N1990		42364786.7		41431450.7		38852969.2		42380173		42376951.9		30144696.5		29484292.1		32692503.4

		N1991		40889232.1		39889073.5		37124026		40903234.4		40902007.4		27710770.4		26992257.4		30438064.4

		N1992		34558185.4		33642072.5		31109243.5		34570858.6		34569799.1		22473933.6		21814426.6		24966357.8

		N1993		28798518.9		27949868		25603335.1		28810122.6		28809202.2		17589954.8		16977412.2		19894785.9

		N1994		25011802.5		24215713.2		22014185.6		25022562.2		25021771.9		14483162.3		13906774.8		16643934.4

		N1995		24139053.8		23346398.3		21153124.2		24149663.6		24149069		13636516.7		13058724		15807412.2

		N1996		24762142.8		23930736.4		21623205.7		24773381.1		24773103.2		13703328.6		13085192.8		16068648.8

		N1997		24496856.3		23636932.7		21242823.4		24509082.5		24509055		12989473.9		12331990		15553549.3

		N1998		26559926.5		25610961		22921036.7		26568287		26564734.8		13549702		12741568.5		16811116.9

		N1999		26670684.8		25672561.6		22820240.2		26679682.2		26677509.1		12681288.8		11750100.5

		N2000		24694561.3		23691214.8		20806767.8		24703446.8		24702142.4		10345342.4

		N2001		20722548.8		19777538		17058101.5		20730957.3		20729963.5

		N2002		17004082.4		16109142.4		13526011.4		17012428.8

		N2003		16963868.4		16002578.9		13155099.7

		N2004		18814555		17559575.8

		N2005		19753986.6

		Mohn's Rho for FullN =   -0.257

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		4.61E-07		4.75E-07		5.19E-07		4.53E-07		4.54E-07		7.60E-07		7.88E-07		6.76E-07
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SBLD

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:13

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		4.13E+03		found for s=		1.3425

		Search bracketed by low= 0.10 - high= 3.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     3

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1116683		42327939.8		156094.3		0.108		0.124		0.094		138470		3971661		1.342		0.15

		1990		2829215.9		33579986.2		131804.1		0.106		0.251		0.08		710473		2684996		1.342		0.15

		1991		1411065.7		28187566.4		110148.6		0.108		0.141		0.092		199361		2601332		1.342		0.15

		1992		565240.3		22877454		82352.6		0.169		0.553		0.134		312363		3060628		1.342		0.15

		1993		1563738.7		17048043.5		66169.9		0.148		0.175		0.124		273551		2107606		1.342		0.15

		1994		1447305		13810206.5		52983		0.14		0.268		0.106		388487		1459451		1.342		0.15

		1995		2807748.7		11417849.5		41685.6		0.22		0.248		0.168		695023		1912875		1.342		0.15

		1996		7378491.6		9824625.4		43086		0.221		0.138		0.218		1019889		2145467		1.342		0.15

		1997		5601842.9		11870221.6		45434.9		0.294		0.3		0.206		1678940		2451061		1.342		0.15

		1998		2366956.4		11206763.7		38483.8		0.454		0.95		0.209		2249585		2345924		1.342		0.15

		1999		5184903.5		7419555.6		31477.5		0.513		0.295		0.426		1531270		3161731		1.342		0.15

		2000		1531340.8		6494857.4		23446.9		0.714		0.495		0.469		757370		3043495		1.342		0.15

		2001		1527082.7		3381985.1		13548.8		2.077		0.595		0.909		907951		3075588		1.342		0.15

		2002		2143627.2		529571.4		4933		37.675		0.362		4.068		775983		2154549		1.342		0.15

		2003		2222415.2		0		3589.2		37.49		0.333		*******		740044		2105940		1.342		0.15

		2004		1813178.3		0		3057		37.286		0.325		*******		588901		1830142		1.342		0.15

		2005		37449		0		60.1		0		7.087		*******		265388		1454416		1.342		0.15

		q =		3.90E-05

		SSQ =		4.20E+03

		RMS =		2.63E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  4.92%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		58.445		4.1846		0.2583		0.42

		Ur1990		5.6		148.075		3.275		0.2021		0.26

		Ur1991		1.42		73.852		3.9514		0.2439		0.37

		Ur1992		1.58		29.583		2.9298		0.1808		0.2

		Ur1993		1.77		81.843		3.8338		0.2366		0.35

		Ur1994		3.22		75.749		3.158		0.1949		0.24

		Ur1995		5.33		146.951		3.3168		0.2047		0.26

		Ur1996		5.08		386.174		4.331		0.2673		0.45

		Ur1997		9.41		293.188		3.439		0.2122		0.28

		Ur1998		6.72		123.881		2.9142		0.1799		0.2

		Ur1999		4.39		271.366		4.1241		0.2545		0.4

		Ur2000		2.06		80.147		3.6612		0.226		0.32

		Ur2001		1.83		79.924		3.7768		0.2331		0.34

		Ur2002		2.87		112.193		3.6659		0.2262		0.32

		Ur2003		4.12		116.316		3.3405		0.2062		0.27

		Ur2004		3.97		94.898		3.174		0.1959		0.24

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 95.08%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		1650.169		4.1637		0.257		0.41

		Un1990		21.18		1309.127		4.1241		0.2545		0.4

		Un1991		18.49		1098.902		4.0848		0.2521		0.4

		Un1992		15.52		891.885		4.0512		0.25		0.39

		Un1993		13.63		664.624		3.8869		0.2399		0.36

		Un1994		12.09		538.396		3.7962		0.2343		0.34

		Un1995		14.68		445.129		3.4119		0.2106		0.28

		Un1996		10.69		383.016		3.5788		0.2209		0.3

		Un1997		13.74		462.765		3.5169		0.2171		0.29

		Un1998		7		436.9		4.1338		0.2551		0.41

		Un1999		7.65		289.254		3.6326		0.2242		0.31

		Un2000		8.3		253.204		3.4179		0.2109		0.28

		Un2001		6.21		131.848		3.0555		0.1886		0.22

		Un2002		7.96		20.646		0.9531		0.0588		0.02

		Un2003		11.73		0		-35.6403		-2.1996		30.24

		Un2004		12.34		0		-35.691		-2.2028		30.33

		Un2005		10.74		0		-35.5522		-2.1942		30.09

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		8.21E+20		******

		R1990		1.11E+21		******

		R1991		1.50E+21		******

		R1992		2.02E+21		******

		R1993		2.72E+21		******

		R1994		3.68E+21		******

		R1995		4.96E+21		******

		R1996		6.70E+21		******

		R1997		9.05E+21		******

		R1998		1.22E+22		******

		R1999		1.65E+22		******

		R2000		2.23E+22		******

		R2001		3.00E+22		******

		R2002		4.05E+22		******

		R2003		3.18E+22		******

		R2004		1.89E+22		******

		N1989		8.21E+20		******

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3

		B1990		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1

		B1991		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6

		B1992		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6

		B1993		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9

		B1994		52983		52983		52983		52983		52983		52983		52983		52983		52983		52983

		B1995		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6

		B1996		43086		43086		43086		43086		43086		43086		43086		43086		43086		43086

		B1997		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9

		B1998		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8

		B1999		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5

		B2000		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9

		B2001		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8

		B2002		4933		4933		4933		4933		4933		4933		4933		4933		4933		4933

		B2003		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2

		B2004		3057		3057		3057		3057		3057		3057		3057		3057		3057		3057

		B2005		1.4		3		3.6		11.7		38.8		233.3		128.7		416.6		1107.2		14479.5

		q		7.25E-08		8.51E-07		2.49E-06		8.16E-06		2.70E-05		1.30E-04		9.00E-05		2.93E-04		3.44E-04		1.81E-03

		s		1.0185		2.9949		2.9949		2.9949		2.9949		2.9169		2.9949		2.9949		2.9949		2.9949

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  99.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		2.324

		Bootstrap estimate of Bias(q) =		9.12E-05

		=> Relative Bias(q) % =		233.8

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		156094.3		34219.3		156094.3		452492.5		364106.9		372232.5		351947.7		452735.9

		B1990		131804.1		27376.5		131804.1		407438.4		324496.7		332126.3		313110.7		407488.8

		B1991		110148.6		28966.4		110148.6		362816.4		285903.6		292985.3		275380.7		362603

		B1992		82352.6		20821.7		82352.6		289525.6		226026.1		231874.8		217350.7		289258.6

		B1993		66169.9		14867.2		66169.9		258914.8		199458.5		204937.2		191348.3		258572.8

		B1994		52983		13452.2		52983		224440.9		171063.3		175985.9		163796.3		224040.1

		B1995		41685.6		15491.2		41685.6		187967.6		142273.8		146496.8		136061.4		187604.4

		B1996		43086		16298.5		43086		178377.1		133638.7		137784.7		127552.3		178108.6

		B1997		45434.9		16499.2		45434.9		169180.7		125366.3		129450.7		119356.1		169403.1

		B1998		38483.8		16262.5		38483.8		167752.5		122360.9		126622.5		116061.4		168657.2

		B1999		31477.5		16928.8		31477.5		159448.9		113649.7		117971.7		107246.8

		B2000		23446.9		14316.9		23446.9		141142.8		97313.7		101459.9

		B2001		13548.8		12196.8		13548.8		124131.9		82460.8

		B2002		4933		12051.2		4933		104170

		B2003		3589.2		14696.6		4536.9

		B2004		3057		17424.8

		B2005		228.9

		Mohn's Rho for Biomasses =    5.612

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		1116683		1071720.2		1116683		1432666.1		1096730.5		1127980.6		1053137.3		1414069.4

		R1990		2829215.9		6744881		2829215.9		9025800.3		6957095.7		7150090.8		6686827.1		8926766.8

		R1991		1411065.7		1828036.4		1411065.7		2289599.5		1756734.4		1806355.3		1687416.7		2261608.9

		R1992		565240.3		2306673.2		565240.3		2554446		1962749		2017882.9		1885633.7		2524768.9

		R1993		1563738.7		2338420.5		1563738.7		2869701.4		2208466.8		2270151		2122037.2		2838995.8

		R1994		1447305		3124389.2		1447305		5267635.5		4079696.9		4190966.3		3922474.3		5231198.6

		R1995		2807748.7		3618441.2		2807748.7		8458744.2		6598726.3		6774160.2		6346054.4		8461398.7

		R1996		7378491.6		3715314		7378491.6		8034286.2		6254388.5		6423029.2		6009662.7		8061424.6

		R1997		5601842.9		4572588.6		5601842.9		13361402.1		10394498.4		10681935.3		9960188		13631796.9

		R1998		2366956.4		5256634.5		2366956.4		10445500.3		8061130.1		8293700.4		7710166.5		10675626.8

		R1999		5184903.5		5602759.8		5184903.5		7126203.4		5437229.3		5601955.8		5191520.1

		R2000		1531340.8		3407941.2		1531340.8		3344158		2531458.2		2609588.7

		R2001		1527082.7		4473450.4		1527082.7		3015331.2		2253871

		R2002		2143627.2		4380352.5		2143627.2		4620031.3

		R2003		2222415.2		4531046.2		2809203.9

		R2004		1813178.3		4622422.7

		R2005		142636.5

		Mohn's Rho for RecN =    1.094

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		42327939.8		8920426.7		42327939.8		**********		99388880.8		**********		96072850.4		**********

		N1990		33579986.2		4787173.2		33579986.2		**********		82675619.9		84609048.4		79783965.1		**********

		N1991		28187566.4		6775606.8		28187566.4		93877665.2		73997469		75827698.7		71275976.3		93834085.8

		N1992		22877454		4806899.6		22877454		80173607.1		62603922.4		64221924.9		60201849.7		80112006.3

		N1993		17048043.5		2993438.5		17048043.5		68075424.8		52443778.6		53883860.5		50309921.7		67996861.1

		N1994		13810206.5		2380070.6		13810206.5		58853933.1		44830520.6		46123102.7		42919502.4		58759884.2

		N1995		11417849.5		3023320.1		11417849.5		53475533.1		40383001.9		41591308.1		38602850.5		53363222.9

		N1996		9824625.4		3297156.5		9824625.4		50887866.1		38018087.8		39209084		36268420.7		50793484.6

		N1997		11870221.6		3099050.9		11870221.6		47778128.1		35169035		36339285.4		33452445.2		47720251.4

		N1998		11206763.7		2771459.7		11206763.7		48791699.8		35385315.1		36639958.2		33534018.2		48974615.8

		N1999		7419555.6		2646391.3		7419555.6		46722477.1		33131248.4		34411304.8		31235745.2

		N2000		6494857.4		2746209		6494857.4		41994087.7		28842295.3		30085831.5

		N2001		3381985.1		1770698.4		3381985.1		35496762		23477412.1

		N2002		529571.4		1678686.4		529571.4		29451963.4

		N2003		0		2496281.1		0

		N2004		0		3408133.6

		N2005		0

		Mohn's Rho for FullN = ********

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		1.37E-04		3.81E-06		1.47E-05		2.08E-07		2.71E-07		2.64E-07		2.82E-07		2.10E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.2257		0.1001		2.9943		2.9963		2.9945		2.9946		2.9967





SBLB

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:10

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.38E+00		found for s=		1.997

		Search bracketed by low= 0.10 - high= 2.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:    13

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		417308.9		29108136.5		106788.4		0.163		0.332		0.136		138470		3971661		1.997		0.15

		1990		2487545.1		21599639.1		85684.4		0.165		0.286		0.124		710473		2684996		1.997		0.15

		1991		1176391		17581907.3		69200.1		0.175		0.169		0.148		199361		2601332		1.997		0.15

		1992		670082.8		13547092.3		49305.1		0.295		0.466		0.226		312363		3060628		1.997		0.15

		1993		974800.7		9107565.6		35569.3		0.294		0.281		0.231		273551		2107606		1.997		0.15

		1994		1491473.2		6468870.2		26040.7		0.288		0.26		0.226		388487		1459451		1.997		0.15

		1995		1815471.8		5137118.5		19610.5		0.518		0.383		0.372		695023		1912875		1.997		0.15

		1996		2630822.8		3564689.6		15564.2		0.8		0.388		0.602		1019889		2145467		1.997		0.15

		1997		10089281.6		2395888.6		22527.9		0.441		0.166		1.023		1678940		2451061		1.997		0.15

		1998		3507029.8		6916121.9		26704.7		0.645		0.641		0.339		2249585		2345924		1.997		0.15

		1999		2489167.8		4707836.3		18756.7		1.214		0.615		0.672		1531270		3161731		1.997		0.15

		2000		847576.8		1840617.7		7304.4		37.68		0.894		1.654		757370		3043495		1.997		0.15

		2001		1012978.6		0		1407		36.704		0.896		*******		907951		3075588		1.997		0.15

		2002		889137.4		0		1320.4		36.574		0.873		*******		775983		2154549		1.997		0.15

		2003		1600779.6		0		2585.3		37.162		0.462		*******		740044		2105940		1.997		0.15

		2004		3278752.9		0		5528		1.586		0.18		*******		588901		1830142		1.997		0.15

		2005		6471.1		577797.4		1892.9		0		41.011		2.517		265388		1454416		1.997		0.15

		q =		1.52E-04

		SSQ =		5.29E+03

		RMS =		3.31E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  7.74%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		126.397		4.956		0.2726		0.46

		Ur1990		5.6		753.441		4.9019		0.2696		0.45

		Ur1991		1.42		356.311		5.5251		0.3039		0.58

		Ur1992		1.58		202.958		4.8556		0.267		0.45

		Ur1993		1.77		295.253		5.1169		0.2814		0.49

		Ur1994		3.22		451.745		4.9437		0.2719		0.46

		Ur1995		5.33		549.88		4.6363		0.255		0.41

		Ur1996		5.08		796.837		5.0553		0.278		0.48

		Ur1997		9.41		3055.894		5.7832		0.3181		0.63

		Ur1998		6.72		1062.227		5.063		0.2785		0.48

		Ur1999		4.39		753.932		5.146		0.283		0.5

		Ur2000		2.06		256.718		4.8253		0.2654		0.44

		Ur2001		1.83		306.816		5.1219		0.2817		0.5

		Ur2002		2.87		269.307		4.5415		0.2498		0.39

		Ur2003		4.12		484.852		4.768		0.2622		0.43

		Ur2004		3.97		993.086		5.5221		0.3037		0.58

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 92.26%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		4414.9		5.1478		0.2831		0.5

		Un1990		21.18		3276.069		5.0413		0.2773		0.48

		Un1991		18.49		2666.69		4.9714		0.2734		0.47

		Un1992		15.52		2054.72		4.8858		0.2687		0.45

		Un1993		13.63		1381.366		4.6186		0.254		0.4

		Un1994		12.09		981.149		4.3963		0.2418		0.37

		Un1995		14.68		779.159		3.9717		0.2184		0.3

		Un1996		10.69		540.665		3.9235		0.2158		0.29

		Un1997		13.74		363.39		3.2752		0.1801		0.2

		Un1998		7		1048.985		5.0097		0.2755		0.47

		Un1999		7.65		714.049		4.5362		0.2495		0.39

		Un2000		8.3		279.171		3.5156		0.1933		0.23

		Un2001		6.21		0		-33.6458		-1.8505		21.4

		Un2002		7.96		0		-33.8941		-1.8641		21.72

		Un2003		11.73		0		-34.2818		-1.8854		22.22

		Un2004		12.34		0		-34.3325		-1.8882		22.28

		Un2005		10.74		87.636		2.0992		0.1155		0.08

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.15E+21		******

		R1990		2.90E+21		******

		R1991		3.92E+21		******

		R1992		5.28E+21		******

		R1993		7.13E+21		******

		R1994		9.63E+21		******

		R1995		1.30E+22		******

		R1996		1.75E+22		******

		R1997		2.37E+22		******

		R1998		3.20E+22		******

		R1999		4.32E+22		******

		R2000		5.83E+22		******

		R2001		5.11E+22		******

		R2002		4.01E+22		******

		R2003		2.37E+22		******

		R2004		7.32E-10		0

		N1989		2.15E+21		******

		Percentiles in  498 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		106774.9		106788.4		106788.4		106788.4		106788.4		106789		106788.4		106788.4		106788.4		107102.6

		B1990		82490.8		84221.4		84480.1		85684.4		85684.4		85458.2		85684.4		85684.4		85684.4		87004.7

		B1991		60588.5		65644		66272.8		69183.1		69200.1		68641		69200.1		69200.1		69200.1		72384.5

		B1992		41529.6		46455.6		46959.5		49291.5		49305.1		48851.3		49305.1		49305.1		49305.1		51856.7

		B1993		28544.1		32994.8		33450		35556.9		35569.3		35159.3		35569.3		35569.3		35569.3		37874.7

		B1994		20087.8		23859.1		24244.9		26030.3		26040.7		25693.2		26040.7		26040.7		26040.7		27994.1

		B1995		15056.5		17941.6		18236.7		19602.5		19610.5		19343.4		19610.5		19610.5		19610.5		21105

		B1996		11637.2		14101.9		14351.9		15557.3		15564.2		15326		15564.2		15564.2		15564.2		18177.6

		B1997		6069.5		13402		15431.2		19551.5		22527.9		20485.9		22527.9		22527.9		22527.9		24931

		B1998		5064.2		10570.6		13862.5		21992.1		26692.3		23243.4		26694.8		26699.6		26699.6		31031.9

		B1999		3781		4639.1		7519.6		14637.3		18745.8		15830.9		18748		18752.2		18752.2		22543

		B2000		1351.9		1351.9		1351.9		3699.8		7295		5463.7		7296.9		7300.6		7300.6		10617.7

		B2001		1407		1407		1407		1407		1407		1407		1407		1407		1407		1407

		B2002		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4

		B2003		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3

		B2004		5528		5528		5528		5528		5528		5528		5528		5528		5528		5528

		B2005		1755.6		1882.8		1883.3		1885.2		1892.4		2078.8		1915.9		1997.4		2230.5		12564.7

		q		4.69E-07		5.02E-06		1.48E-05		4.85E-05		1.66E-04		1.09E-03		5.88E-04		1.86E-03		4.79E-03		7.20E-02

		s		0.5398		1.997		1.997		1.997		1.997		1.985		1.997		1.997		1.997		1.997

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =   0.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		3.533

		Bootstrap estimate of Bias(q) =		9.41E-04

		=> Relative Bias(q) % =		620.3

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		106788.4		106788.4		106788.4		106788.4		106788.4		218024		211185.7		244749.7

		B1990		84019.9		85684.4		85684.4		85684.4		85684.4		191615.2		185035.5		217245.6

		B1991		65154		69200.1		69200.1		69200.1		69200.1		168901.3		162560.2		193480.9

		B1992		46063		49305.1		49305.1		49305.1		49305.1		131475.7		126158.7		152045.3

		B1993		32640.1		35569.3		35569.3		35569.3		35569.3		113149.4		108083.6		132708.9

		B1994		23558.6		26040.7		26040.7		26040.7		26040.7		96662.4		91997.3		114644.6

		B1995		17711.7		19610.5		19610.5		19610.5		19610.5		83065.4		78902.1		99144.3

		B1996		13929.4		15564.2		15564.2		15564.2		15564.2		79924.7		75673.2		96432.7

		B1997		18618.4		22527.9		22527.9		22527.9		22527.9		77024.5		72608.8		94432.9

		B1998		20773.2		26699.6		26699.6		26699.6		26699.6		76249.7		71377.4		95807.5

		B1999		13426.1		18752.2		18752.2		18752.2		18752.2		70462.2		65276.5

		B2000		2639.9		7300.6		7300.6		7300.6		7300.6		57972.3

		B2001		1407		1407		1407		1407		994.2

		B2002		1320.4		1320.4		1320.4		450.5

		B2003		2585.3		2585.3		220.2

		B2004		5528		81

		B2005		1925.5

		Mohn's Rho for Biomasses =    3.654

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		417308.9		417308.9		417308.9		417308.9		417308.9		950564		907850.4		1108144.5

		R1990		1258225.8		2487545.1		2487545.1		2487545.1		2487545.1		6081751.6		5824503.1		7037270.5

		R1991		1176391		1176391		1176391		1176391		1176391		1527930.1		1460588.1		1777051.6

		R1992		670082.8		670082.8		670082.8		670082.8		670082.8		1711833.8		1637307		1988370.5

		R1993		974800.7		974800.7		974800.7		974800.7		974800.7		1928848.3		1845893.8		2238297.4

		R1994		1491473.2		1491473.2		1491473.2		1491473.2		1491473.2		3577727		3431030		4137516.7

		R1995		1815471.8		1815471.8		1815471.8		1815471.8		1815471.8		5659716.8		5433677.9		6557210.8

		R1996		2630822.8		2630822.8		2630822.8		2630822.8		2630822.8		5347491.3		5123687.9		6246900.5

		R1997		8368540.6		10089281.6		10089281.6		10089281.6		10089281.6		8479548.5		8082414.4		10167771.3

		R1998		3414463.9		3507029.8		3507029.8		3507029.8		3507029.8		6855693.5		6504896.3		8360946.4

		R1999		2489167.8		2489167.8		2489167.8		2489167.8		2489167.8		4737857.6		4471173.3

		R2000		847576.8		847576.8		847576.8		847576.8		847576.8		2197261.7

		R2001		1012978.6		1012978.6		1012978.6		1012978.6		715760.6

		R2002		889137.4		889137.4		889137.4		303350.8

		R2003		1600779.6		1600779.6		136329.1

		R2004		3278752.9		48045.5

		R2005		26808.3

		Mohn's Rho for RecN =    0.141

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		29108136.5		29108136.5		29108136.5		29108136.5		29108136.5		59385684.1		57528661.5		66647453.8

		N1990		21599639.1		21599639.1		21599639.1		21599639.1		21599639.1		48118742.7		46483624.6		54504636.6

		N1991		16523822.4		17581907.3		17581907.3		17581907.3		17581907.3		43500673.5		41871898.5		49819486.1

		N1992		12636390.2		13547092.3		13547092.3		13547092.3		13547092.3		36158153.6		34698292.2		41811226.8

		N1993		8323717		9107565.6		9107565.6		9107565.6		9107565.6		29465729.8		28145069.6		34569392.3

		N1994		5794205.4		6468870.2		6468870.2		6468870.2		6468870.2		24812460.9		23604358.5		29471569.3

		N1995		4556429.2		5137118.5		5137118.5		5137118.5		5137118.5		22721248.7		21555162		27213195.9

		N1996		3064885.7		3564689.6		3564689.6		3564689.6		3564689.6		22008263		20810049.4		26646998

		N1997		1965703.3		2395888.6		2395888.6		2395888.6		2395888.6		20608677.5		19384736.1		25375402.4

		N1998		5063184.7		6914504		6914504		6914504		6914504		21204886.6		19809614		26760711.6

		N1999		3032081.3		4706443.8		4706443.8		4706443.8		4706443.8		19888511.5		18385655.3

		N2000		398282		1839419.1		1839419.1		1839419.1		1839419.1		16842211.2

		N2001		0		0		0		0		0

		N2002		0		0		0		0

		N2003		0		0		0

		N2004		0		0

		N2005		577797.4

		Mohn's Rho for FullN =    7.234

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		7.30E-04		8.26E-04		3.02E-04		9.45E-05		2.55E-05		4.70E-07		4.92E-07		4.03E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.1001		0.1001		0.1001		0.1001		1.997		1.997		1.997





SBLA

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:05

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.68E+00		found for s=		1.0986

		Search bracketed by low= 0.10 - high= 1.10

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)																																		0.3575129534

		Other model settings are recalled in Tables below

																																																														Stock Red.		CSA

		Blue ling- from length distribution in French landings - Recruits																																																										1963		0

		CSA Population Estimates																																																										1964		0.029

																																																												1965		0.029

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M						Year		TSBiom		5th percentile		p95																										1966		0.017

		1989		1308447.9		39888951.8		147505.1		0.114		0.106		0.1		138470		3971661		1.099		0.15						1989		192694.8		163259.7		247876.3																										1967		0.009

		1990		8006070.4		31645783.2		131442.3		0.097		0.089		0.085		710473		2684996		1.099		0.15						1990		173419.6		146274.3		229546.4																										1968		0.018

		1991		2076924.2		30978542.5		121934.6		0.096		0.096		0.084		199361		2601332		1.099		0.15						1991		160223.4		134258		218989																										1969		0.008

		1992		2312691.4		25852779.1		95754.7		0.138		0.135		0.118		312363		3060628		1.099		0.15						1992		127148.6		105678.9		176031.1																										1970		0.022

		1993		2572947.5		21112974.6		82949		0.115		0.106		0.1		273551		2107606		1.099		0.15						1993		112112.1		91296.4		159806.1																										1971		0.017

		1994		4536039.9		18177559.3		73692.9		0.092		0.086		0.08		388487		1459451		1.099		0.15						1994		99611.1		80311.2		143982.2																										1972		0.031

		1995		6559543.5		17835363.5		68482.4		0.122		0.106		0.107		695023		1912875		1.099		0.15						1995		90498.5		73770.6		130714																										1973		0.055

		1996		6279031.7		18577430.7		70084.9		0.148		0.162		0.115		1019889		2145467		1.099		0.15						1996		91590.4		75200		133316.8																										1974		0.027

		1997		9313338.1		18457517.1		71547.5		0.175		0.18		0.133		1678940		2451061		1.099		0.15						1997		92678.7		75655		134805																										1975		0.03

		1998		8321346.8		20071015		74818.2		0.192		0.27		0.117		2249585		2345924		1.099		0.15						1998		96670.9		77967		148812.8																										1976		0.099

		1999		6465753.4		20174078.8		73995.2		0.211		0.237		0.157		1531270		3161731		1.099		0.15						1999		95616.9		75430.7		146742																										1977		0.072

		2000		3208467.9		18575214.9		65189.8		0.208		0.236		0.164		757370		3043495		1.099		0.15						2000		85436.6		65112.7		132980.7																										1978		0.041

		2001		3127933.7		15223161.8		55783.8		0.267		0.29		0.202		907951		3075588		1.099		0.15						2001		74669.4		55656.8		120592.3																										1979		0.041

		2002		5601705.5		12099232		48294.4		0.197		0.139		0.178		775983		2154549		1.099		0.15						2002		64916.2		46936.7		109111.6																										1980		0.088

		2003		7291966.5		12516556.1		48775.5		0.168		0.101		0.168		740044		2105940		1.099		0.15						2003		63033.1		46137.3		103084.7																										1981		0.045

		2004		6088800.3		14409010.2		50985.6		0.136		0.097		0.127		588901		1830142		1.099		0.15						2004		64568.6		48065.7		104238.9																										1982		0.059

		2005		2885262.1		15398377.7		54798.8		0		0.092		0.094		265388		1454416		1.099		0.15						2005		69482.1		51022.5		113642.6																										1983		0.102

																																										Stock Red		CSA		5th percent		95th percent												1984		0.143

		q =		6.18E-07																																				1963		164500																		1985		0.204

																																								1964		162136																		1986		0.231

		SSQ =		1.68E+00																																				1965		157747																		1987		0.243

		RMS =		1.05E-01																																				1966		154709																		1988		0.338

																																								1967		153463																		1989		0.313		0.114

																																								1968		152240																		1990		0.264		0.097

		Blue ling- from length distribution in French landings - Recruits																																						1969		151307																		1991		0.255		0.096

		Residuals:																																						1970		150157																		1992		0.299		0.138

																																								1971		148504																		1993		0.225		0.115

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 23.51%																																						1972		146354																		1994		0.155		0.092

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1973		141771																		1995		0.182		0.122

		Ur1989		0.89		0.889		-0.0013		-0.004		0								1989		-0.0018																		1974		138016																		1996		0.211		0.148

		Ur1990		5.6		5.439		-0.0292		-0.0904		0.05								1990		-0.0293																		1975		136301																		1997		0.262		0.175

		Ur1991		1.42		1.411		-0.0064		-0.0199		0								1991		-0.0077																		1976		130087																		1998		0.294		0.192

		Ur1992		1.58		1.571		-0.0057		-0.0176		0								1992		-0.0081																		1977		122310																		1999		0.389		0.211

		Ur1993		1.77		1.748		-0.0126		-0.0389		0.01								1993		-0.013																		1978		118974																		2000		0.401		0.208

		Ur1994		3.22		3.081		-0.044		-0.136		0.12								1994		-0.0363																		1979		117826																		2001		0.502		0.267

		Ur1995		5.33		4.456		-0.1791		-0.5535		1.91								1995		-0.1477																		1980		114244																		2002		0.39		0.197

		Ur1996		5.08		4.265		-0.1748		-0.5401		1.82								1996		-0.145																		1981		111119																		2003		0.295		0.168

		Ur1997		9.41		6.327		-0.397		-1.2269		9.41								1997		-0.3434																		1982		109866																		2004				0.136

		Ur1998		6.72		5.653		-0.1729		-0.5344		1.79								1998		-0.1479																		1983		105799																		2005

		Ur1999		4.39		4.392		0.0005		0.0016		0								1999		-0.0037																		1984		98172

		Ur2000		2.06		2.18		0.0564		0.1743		0.19								2000		0.0424																		1985		87386

		Ur2001		1.83		2.125		0.1494		0.4617		1.33								2001		0.1163																		1986		75672

		Ur2002		2.87		3.805		0.2821		0.8718		4.75								2002		0.2331																		1987		65605

		Ur2003		4.12		4.954		0.1842		0.5694		2.03								2003		0.1775																		1988		55187

		Ur2004		3.97		4.136		0.041		0.1267		0.1								2004		0.0484																		1989		46533		147505.1		66274.1		177067.9

																																								1990		42094		131442.3		56212.3		160674.2

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 76.49%																																						1991		39983		121934.6		54759.2		150363.9

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1992		37760		95754.7		40633.8		119935

		Un1989		25.66		24.665		-0.0395		-0.1222		0.09								1989		-0.0638																		1993		36758		82949		31547.2		104881.7

		Un1990		21.18		19.568		-0.0791		-0.2446		0.37								1990		-0.0809																		1994		38334		73692.9		27997.3		93414.9

		Un1991		18.49		19.156		0.0354		0.1093		0.07								1991		0.0195																		1995		40066		68482.4		29394.4		86618.3

		Un1992		15.52		15.986		0.0296		0.0915		0.05								1992		0.0264																		1996		40178		70084.9		31458.5		88278.3

		Un1993		13.63		13.055		-0.0431		-0.1331		0.11								1993		-0.026																		1997		38548		71547.5		34125.2		90133.8

		Un1994		12.09		11.24		-0.0729		-0.2252		0.32								1994		-0.0471																		1998		35740		74818.2		38058.4		94764

		Un1995		14.68		11.029		-0.286		-0.8838		4.88								1995		-0.2767																		1999		31508		73995.2		38056.7		95484.2

		Un1996		10.69		11.487		0.0719		0.2223		0.31								1996		0.066																		2000		27227		65189.8		31914.7		87240.1

		Un1997		13.74		11.413		-0.1855		-0.5734		2.05								1997		-0.1957																		2001		23140		55783.8		24353		75949.2

		Un1998		7		12.411		0.5727		1.7698		19.58								1998		0.5592																		2002		21053		48294.4		20020		66661.4

		Un1999		7.65		12.475		0.489		1.5112		14.27								1999		0.4747																		2003		21628		48775.5		22529.8		65869.5

		Un2000		8.3		11.486		0.3249		1.004		6.3								2000		0.3162																		2004				50985.6		25187.2		70263.8

		Un2001		6.21		9.413		0.416		1.2855		10.33								2001		0.431																		2005				54798.8		26681.8		77254.9

		Un2002		7.96		7.482		-0.062		-0.1915		0.23								2002		-0.015

		Un2003		11.73		7.74		-0.4158		-1.285		10.32								2003		-0.405

		Un2004		12.34		8.91		-0.3257		-1.0065		6.33								2004		-0.3522

		Un2005		10.74		9.522		-0.1204		-0.3721		0.87								2005		-0.1646

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.30E+11		36.6

		R1990		7.49E+12		34.2

		R1991		5.61E+11		36.1

		R1992		6.82E+11		35.7

		R1993		8.26E+11		35.3

		R1994		2.33E+12		33.7

		R1995		4.31E+12		31.7

		R1996		4.02E+12		31.9

		R1997		7.11E+12		28.6

		R1998		5.88E+12		29.1

		R1999		3.86E+12		30.4

		R2000		1.16E+12		33.6

		R2001		1.11E+12		33.6

		R2002		3.09E+12		31.4

		R2003		5.20E+12		31.3

		R2004		4.36E+12		34.3

		N1989		4.24E+13		16.3

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		44576.6		66274.1		73114.4		91280		121907.4		120980.4		150028.3		168632.5		177067.9		207369.6

		B1990		36152.9		56212.3		62932.5		78980.8		108323		107133.3		133587.5		152192.7		160674.2		192192.6

		B1991		36733.9		54759.2		60208.7		73446.3		101060.1		100229.6		124781.5		141183.7		150363.9		186603.9

		B1992		27496.3		40633.8		45321.1		55363.1		78129		78060.1		98264.5		112783.9		119935		151269.2

		B1993		18634.9		31547.2		36457		44945.9		66385.2		66628.2		85119.8		98953.9		104881.7		137286.3

		B1994		15965.2		27997.3		32490.3		41337		58755.9		59325.5		75885		88328.9		93414.9		125705

		B1995		19694		29394.4		33522.6		41272.9		55100.8		56389.4		70381.1		80658.8		86618.3		114519.2

		B1996		20742.6		31458.5		36178.1		44282.8		57338.7		58389.6		71333.3		82463.3		88278.3		115775

		B1997		21412.5		34125.2		38971.7		46424.5		59686.8		60485.8		72865.4		84326.8		90133.8		120166.2

		B1998		23188.4		38058.4		41800.7		49704.4		61783.6		63801		76391.7		87579.4		94764		126052.9

		B1999		27416.3		38056.7		41795.4		48886		60687.1		63265.3		75947.1		87325.3		95484.2		125226.1

		B2000		23150.4		31914.7		35271.9		41209.7		52352.5		55255.9		67892.4		78319.3		87240.1		116231.6

		B2001		18234.2		24353		27224.1		32967.5		43564.5		46531.3		58314.1		68877.6		75949.2		106217.5

		B2002		13339.4		20020		22282.4		27435.3		37184.4		39917.8		50216.5		60172.9		66661.4		97125.7

		B2003		14060.5		22529.8		25386.8		29979.7		38769.4		41071.7		50876.9		59798.5		65869.5		98271.3

		B2004		17591.9		25187.2		27595		32628.7		41156.4		43544.7		53384.7		62977.8		70263.8		103403.3

		B2005		18156.9		26681.8		29257.6		34902.8		44095.6		46892		57083.5		68428.4		77254.9		113930.2

		q		3.90E-07		5.09E-07		5.44E-07		6.12E-07		7.62E-07		8.84E-07		1.09E-06		1.37E-06		1.59E-06		2.57E-06

		s		0.3325		0.5034		0.5856		0.707		0.9439		0.8937		1.0986		1.0986		1.0986		1.0986

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  11.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.396

		Bootstrap estimate of Bias(q) =		2.66E-07

		=> Relative Bias(q) % =		43

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		147459.1		146043.6		140961.9		130734.5		119989.9		117580.8		147533.5		124260.7

		1990		131396		129942		124720.5		114190		103051.4		100542.5		131468.1		107407.8

		1991		121886.9		120356.7		114858.6		103739.5		91875.2		89186.8		121948		96425.7

		1992		95713.6		94380.8		89591.5		79899.2		69529.2		67175.9		95765.3		73471.4

		1993		82908.7		81589.6		76848.7		67247.1		56948.5		54607.8		82957.8		60838.2

		1994		73654		72386.7		67829.8		58590.8		48665.2		46404.7		73699.5		52436.6

		1995		68444.2		67266.9		63018.5		54388		45116		42993.7		68485		48826.1

		1996		70040.5		68810.1		64346		55244.4		45458.3		43197.4		70090.4		49693.3

		1997		71520.2		70252.5		65576.7		56002.7		45585		43115.3		71549.7		50851.7

		1998		74803.8		73444.5		68335.9		57762.3		46043.7		43156.7		74824.4		53189.7

		1999		73973.6		72550.5		67134.3		55720.4		42807.4		39495.9		73747.5

		2000		65165.9		63748.3		58319		46745.1		33441.5		29948.1

		2001		55758.9		54356		48963.7		37369.4		23841.7

		2002		48268.3		46817.7		41077.6		28427.8

		2003		48747.9		46929.8		39488.2

		2004		50956.3		48535.6

		2005		54765.3

		Mohn's Rho for Biomasses =   -0.293

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		1307924.8		1287311.8		1213309.2		1063005.8		897982.7		860192.9		1308447.9		952753.6

		1990		8003101.8		7898099.9		7519713.3		6744073.1		5883186.9		5682759.4		8006070.4		6187797.2

		1991		2076108.5		2045224		1934164.9		1707709.9		1457872.2		1400297.4		2076924.2		1542653.4

		1992		2311783.3		2278559.2		2159018.9		1915053.7		1646098.5		1584013.8		2312691.4		1739262.2

		1993		2571920.4		2536124.7		2407226.1		2144040.1		1855016.6		1788285.4		2572947.5		1958898.5

		1994		4534109.2		4478277.8		4276381.5		3863402.4		3417999.5		3315056.3		4536039.9		3607698.8

		1995		6556212.2		6482030.5		6206892.1		5642035.2		5037012.2		4893892.4		6559543.5		5365625.4

		1996		6274646.8		6202656.5		5933990.3		5371966.1		4760937.6		4611630.7		6279031.7		5134190.1

		1997		9323786.8		9222824.4		8812698.3		7963204.3		6973498.2		6710685.6		9313338.1		7803217.9

		1998		8317478.7		8231387.2		7884879.1		7106413.8		6175461.8		5906812.4		8321346.8		7170952.8

		1999		6463585.2		6393309.8		6106835.1		5439173.6		4592206.9		4335963.4		6301303.5

		2000		3207316.6		3163394.3		2992087		2606405.3		2122174.4		1982363.4

		2001		3126749.4		3081095.9		2895921.9		2451429.2		1839403.4

		2002		5599511.4		5469298.5		4868755.7		3422592.2

		2003		7289275.2		6968077.8		5618083.2

		2004		6086614		5748438.4

		2005		2884102

		Mohn's Rho for RecN =   -0.233

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		39876576		39497264.7		38135619.9		35395734.3		32520371.3		31876010.3		39896732.4		33667966.6

		N1990		31634681.1		31290463.1		30054789.9		27567181.2		24950296.6		24363164		31652558.9		25985182.7

		N1991		30966431.6		30579784.4		29190550.4		26381845.9		23388500.9		22710641.7		30982044.8		24541416.2

		N1992		25841653.2		25482280.3		24190966		21578580.1		18787146.9		18154153		25855752.1		19852442.1

		N1993		21102616.9		20764705.6		19550371.8		17091887.5		14457786.9		13859527.1		21115326.5		15454881.7

		N1994		18167760.2		17846107.5		16689976.7		14347413.5		11831457.2		11259094.2		18179348		12779076.6

		N1995		17825267.7		17500364.1		16331499.4		13959782		11410916.5		10829675.1		17836158.2		12389815.9

		N1996		18565873.8		18222377.9		16979512.9		14451980		11737403		11113939.6		18579112.6		12862789.6

		N1997		18443795.9		18086183.6		16785196.6		14125990.1		11263614.9		10598485.4		18458245.7		12553505.6

		N1998		20068198.3		19673499.5		18200730.8		15180764.3		11865247.2		11066560		20072976.2		13689612.8

		N1999		20168325.1		19754505		18188638.9		14919298.4		11264328.6		10345663.5		20174717.2

		N2000		18568396.5		18151731.7		16557407.2		13168798.2		9293945.4		8282692.3

		N2001		15216302.2		14819871.2		13300177.8		10051615.7		6299717.7

		N2002		12092308.5		11711802.8		10244409.9		7065768

		N2003		12508708.5		12069129		10289240.2

		N2004		14399939.4		13745132.6

		N2005		15388688.6

		Mohn's Rho for FullN =   -0.299

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		6.19E-07		6.29E-07		6.68E-07		7.63E-07		9.06E-07		9.46E-07		6.34E-07		8.53E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986
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sblingfinal2

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		Run date:  9/05/2006  10:51

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio imposed = 1.3400

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1438328.4		52226910.5		192694.8		0.086		0.096		0.076		138470		3971661		1.34		0.15

		1990		8804323.1		42376951.9		173419.6		0.074		0.081		0.063		710473		2684996		1.34		0.15

		1991		2281191.6		40902007.4		160223.4		0.072		0.087		0.064		199361		2601332		1.34		0.15

		1992		2537412		34569799.1		127148.6		0.103		0.123		0.089		312363		3060628		1.34		0.15

		1993		2828560.6		28809202.2		112112.1		0.085		0.097		0.073		273551		2107606		1.34		0.15

		1994		5027306.5		25021771.9		99611.1		0.069		0.077		0.058		388487		1459451		1.34		0.15

		1995		7444182.6		24149069		90498.5		0.093		0.093		0.079		695023		1912875		1.34		0.15

		1996		7114243.2		24773103.2		91590.4		0.113		0.143		0.087		1019889		2145467		1.34		0.15

		1997		10806426.2		24509055		92678.7		0.135		0.155		0.1		1678940		2451061		1.34		0.15

		1998		9383535.1		26564734.8		96670.9		0.148		0.24		0.088		2249585		2345924		1.34		0.15

		1999		7080797.2		26677509.1		95616.9		0.162		0.216		0.119		1531270		3161731		1.34		0.15

		2000		3479531.2		24702142.4		85436.6		0.157		0.218		0.123		757370		3043495		1.34		0.15

		2001		3328204.3		20729963.5		74669.4		0.197		0.273		0.148		907951		3075588		1.34		0.15

		2002		5865803.6		17011354.5		64916.2		0.149		0.132		0.127		775983		2154549		1.34		0.15

		2003		7965647.4		16971770.5		63033.1		0.131		0.093		0.124		740044		2105940		1.34		0.15

		2004		6745785.6		18823491.4		64568.6		0.108		0.087		0.097		588901		1830142		1.34		0.15

		2005		3173121.4		19763429.2		69482.1		0		0.084		0.074		265388		1454416		1.34		0.15

		q =		4.61E-07

		SSQ =		1.56E+00

		RMS =		9.76E-02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 18.48%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		0.888		-0.0018		-0.0056		0

		Ur1990		5.6		5.438		-0.0293		-0.0938		0.05

		Ur1991		1.42		1.409		-0.0077		-0.0247		0

		Ur1992		1.58		1.567		-0.0081		-0.0258		0

		Ur1993		1.77		1.747		-0.013		-0.0416		0.01

		Ur1994		3.22		3.105		-0.0363		-0.1161		0.08

		Ur1995		5.33		4.598		-0.1477		-0.4727		1.4

		Ur1996		5.08		4.394		-0.145		-0.4641		1.35

		Ur1997		9.41		6.675		-0.3434		-1.0992		7.55

		Ur1998		6.72		5.796		-0.1479		-0.4734		1.4

		Ur1999		4.39		4.374		-0.0037		-0.0119		0

		Ur2000		2.06		2.149		0.0424		0.1358		0.12

		Ur2001		1.83		2.056		0.1163		0.3724		0.87

		Ur2002		2.87		3.623		0.2331		0.746		3.48

		Ur2003		4.12		4.92		0.1775		0.5682		2.02

		Ur2004		3.97		4.167		0.0484		0.1549		0.15

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 81.52%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		24.075		-0.0638		-0.2041		0.26

		Un1990		21.18		19.534		-0.0809		-0.2589		0.42

		Un1991		18.49		18.854		0.0195		0.0624		0.02

		Un1992		15.52		15.935		0.0264		0.0845		0.04

		Un1993		13.63		13.28		-0.026		-0.0833		0.04

		Un1994		12.09		11.534		-0.0471		-0.1507		0.14

		Un1995		14.68		11.132		-0.2767		-0.8856		4.9

		Un1996		10.69		11.419		0.066		0.2113		0.28

		Un1997		13.74		11.298		-0.1957		-0.6265		2.45

		Un1998		7		12.245		0.5592		1.7901		20.03

		Un1999		7.65		12.297		0.4747		1.5194		14.43

		Un2000		8.3		11.387		0.3162		1.0121		6.4

		Un2001		6.21		9.556		0.431		1.3795		11.89

		Un2002		7.96		7.842		-0.015		-0.048		0.01

		Un2003		11.73		7.823		-0.405		-1.2965		10.51

		Un2004		12.34		8.677		-0.3522		-1.1273		7.94

		Un2005		10.74		9.11		-0.1646		-0.5268		1.73

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.85E+11		37.1

		R1990		9.57E+12		35.1

		R1991		6.98E+11		36.6

		R1992		8.49E+11		36.3

		R1993		1.04E+12		36

		R1994		3.00E+12		34.5

		R1995		5.84E+12		32.5

		R1996		5.37E+12		32.6

		R1997		9.88E+12		29.1

		R1998		7.81E+12		29.8

		R1999		4.89E+12		31.2

		R2000		1.43E+12		34.3

		R2001		1.31E+12		34.4

		R2002		3.67E+12		32.7

		R2003		6.66E+12		32.4

		R2004		5.59E+12		35

		N1989		8.76E+13		17.9

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		147745.8		163259.7		169929.8		182385.3		199480.5		202457		219157.8		239700.6		247876.3		297451.2

		B1990		131441.3		146274.3		152567.4		163170.3		179744.6		182924		197237.4		217527.6		229546.4		273120.2

		B1991		119167.3		134258		139230		150622.1		165832.8		169511.4		184137.5		203041.5		218989		259951.5

		B1992		93792.3		105678.9		109549.1		119127.3		131685.9		134942.1		146964.3		163066.6		176031.1		212048.2

		B1993		80797.8		91296.4		95431.5		104640.2		116124.9		119548.3		130482.7		146077.3		159806.1		195462.2

		B1994		71104.1		80311.2		84412.3		92472.1		102919.4		106505.2		117126.2		130799.5		143982.2		181016.7

		B1995		63937.4		73770.6		77095.1		83531.5		93094.9		96628.9		105793.2		118587		130714		168263.5

		B1996		65120.9		75200		77422.6		84382		94032.4		97771.8		107125.1		120567.4		133316.8		174030.2

		B1997		65855.8		75655		78536.5		85721.6		95318.3		99083.2		108313.1		122320.8		134805		181838.2

		B1998		70328.8		77967		81912.1		88722.8		98929.1		103580.6		113288.9		129477.2		148812.8		200150.8

		B1999		67974.2		75430.7		79402.5		86878.9		98506.2		102686.7		112720.7		129398.7		146742		204076.4

		B2000		58131.2		65112.7		68783.8		77022		88900.6		92299.8		102218.3		119352.3		132980.7		191343.2

		B2001		48230.8		55656.8		58401.1		66426.6		78059.2		81243.6		90646.8		108208.1		120592.3		176301.3

		B2002		39679.5		46936.7		49937.9		56341		67892.2		71090.5		79820.2		95154.3		109111.6		160530.9

		B2003		39721		46137.3		49049.5		55001.4		66353.6		68671.3		76847		91744		103084.7		154991.4

		B2004		39907.3		48065.7		50267.7		56525.7		67497.4		70141		78681.5		92488.6		104238.9		157748.7

		B2005		40399.3		51022.5		53745.1		60668.6		73038.9		75676.3		85246.4		101815		113642.6		172057.4

		q		2.51E-07		3.36E-07		3.60E-07		4.06E-07		4.51E-07		4.49E-07		4.99E-07		5.32E-07		5.49E-07		6.54E-07

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  34.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.149

		Bootstrap estimate of Bias(q) =		-1.21E-08

		=> Relative Bias(q) % =		-2.6

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		192644.2		188777.3		178094.5		192708.4		192694.8		142037.8		139303.9		152607.2

		1990		173369.6		169503.1		158818		173431.9		173419.6		122613.5		119860.6		133163.9

		1991		160173.4		156241.4		145370.8		160228.1		160223.4		108338.6		105511.2		119049.5

		1992		127106		123732.3		114404.3		127152.4		127148.6		82577.4		80145.7		91748.6

		1993		112070.8		108779.3		99677.8		112115.6		112112.1		68572.7		66193.7		77509.5

		1994		99572		96455.5		87835		99614		99611.1		58321.7		56058.5		66814.5

		1995		90461.5		87601.1		79673.7		90500.4		90498.5		52484.3		50377.5		60477.3

		1996		91549.7		88581.4		80330		91591.3		91590.4		51947		49708.8		60594.8

		1997		92650.4		89602.3		81033		92678.8		92678.7		51321.3		48847.7		61158.2

		1998		96651.3		93377.8		84060		96682		96670.9		51259.2		48335.3		63316

		1999		95592.2		92162.6		82331.4		95623.8		95616.9		47017.9		43692.8

		2000		85410.4		82014.7		72247.6		85440.8		85436.6		36683.1

		2001		74642.9		71318.1		61737.8		74672.8		74221.6

		2002		64889.4		61602.9		51991.4		63228.4

		2003		63005.7		59361.8		48459.6

		2004		64539.9		60136.5

		2005		69449.7

		Mohn's Rho for Biomasses =   -0.256

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		1437870.8		1395832.1		1279665.9		1438328.4		1438328.4		876550.8		845763		984707.6

		1990		8801645.5		8572963.1		7938917.6		8804323.1		8804323.1		5710547.7		5536159		6331404.4

		1991		2280473.7		2216260.9		2038581		2281191.6		2281191.6		1419037.8		1371313.1		1587527.6

		1992		2536613.5		2466734.7		2273281.5		2537412		2537412		1598371.7		1546205.7		1783779.2

		1993		2827661.1		2751388.2		2540110.9		2828560.6		2828560.6		1803690.5		1746566.4		2009318.4

		1994		5025639.9		4900794.9		4554101.5		5027306.5		5027306.5		3352072.9		3257161		3713521.4

		1995		7441463.6		7268162.6		6780468.6		7444182.6		7444182.6		5095491.6		4955113		5672706.2

		1996		7111030.7		6943348.4		6469321		7114243.2		7114243.2		4800174		4654422.5		5413884.4

		1997		10813038.4		10570421.5		9839284.5		10806426.2		10806426.2		7204696.5		6923263.3		8429844.5

		1998		9380414.7		9169726.4		8545726.1		9383535.1		9383535.1		6137279.8		5863526.9		7419682.1

		1999		7078813.5		6911214.5		6412286.6		7080797.2		7080797.2		4396795.7		4157827.6

		2000		3478497.6		3383898.2		3108810.8		3479531.2		3479531.2		2022732.7

		2001		3327170		3232408.8		2950675.3		3328204.3		3005810.1

		2002		5863894.8		5641975.7		4916807.8		4726798.9

		2003		7963166.9		7466378.7		5927629.5

		2004		6743751.2		6235522.1

		2005		3172108.6

		Mohn's Rho for RecN =   -0.237

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		52213234		51170891.1		48291289.2		52230667.2		52226910.5		38576835		37840342.3		41428807.4

		N1990		42364786.7		41431450.7		38852969.2		42380173		42376951.9		30144696.5		29484292.1		32692503.4

		N1991		40889232.1		39889073.5		37124026		40903234.4		40902007.4		27710770.4		26992257.4		30438064.4

		N1992		34558185.4		33642072.5		31109243.5		34570858.6		34569799.1		22473933.6		21814426.6		24966357.8

		N1993		28798518.9		27949868		25603335.1		28810122.6		28809202.2		17589954.8		16977412.2		19894785.9

		N1994		25011802.5		24215713.2		22014185.6		25022562.2		25021771.9		14483162.3		13906774.8		16643934.4

		N1995		24139053.8		23346398.3		21153124.2		24149663.6		24149069		13636516.7		13058724		15807412.2

		N1996		24762142.8		23930736.4		21623205.7		24773381.1		24773103.2		13703328.6		13085192.8		16068648.8

		N1997		24496856.3		23636932.7		21242823.4		24509082.5		24509055		12989473.9		12331990		15553549.3

		N1998		26559926.5		25610961		22921036.7		26568287		26564734.8		13549702		12741568.5		16811116.9

		N1999		26670684.8		25672561.6		22820240.2		26679682.2		26677509.1		12681288.8		11750100.5

		N2000		24694561.3		23691214.8		20806767.8		24703446.8		24702142.4		10345342.4

		N2001		20722548.8		19777538		17058101.5		20730957.3		20729963.5

		N2002		17004082.4		16109142.4		13526011.4		17012428.8

		N2003		16963868.4		16002578.9		13155099.7

		N2004		18814555		17559575.8

		N2005		19753986.6

		Mohn's Rho for FullN =   -0.257

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		4.61E-07		4.75E-07		5.19E-07		4.53E-07		4.54E-07		7.60E-07		7.88E-07		6.76E-07
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SBLD

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:13

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		4.13E+03		found for s=		1.3425

		Search bracketed by low= 0.10 - high= 3.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     3

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1116683		42327939.8		156094.3		0.108		0.124		0.094		138470		3971661		1.342		0.15

		1990		2829215.9		33579986.2		131804.1		0.106		0.251		0.08		710473		2684996		1.342		0.15

		1991		1411065.7		28187566.4		110148.6		0.108		0.141		0.092		199361		2601332		1.342		0.15

		1992		565240.3		22877454		82352.6		0.169		0.553		0.134		312363		3060628		1.342		0.15

		1993		1563738.7		17048043.5		66169.9		0.148		0.175		0.124		273551		2107606		1.342		0.15

		1994		1447305		13810206.5		52983		0.14		0.268		0.106		388487		1459451		1.342		0.15

		1995		2807748.7		11417849.5		41685.6		0.22		0.248		0.168		695023		1912875		1.342		0.15

		1996		7378491.6		9824625.4		43086		0.221		0.138		0.218		1019889		2145467		1.342		0.15

		1997		5601842.9		11870221.6		45434.9		0.294		0.3		0.206		1678940		2451061		1.342		0.15

		1998		2366956.4		11206763.7		38483.8		0.454		0.95		0.209		2249585		2345924		1.342		0.15

		1999		5184903.5		7419555.6		31477.5		0.513		0.295		0.426		1531270		3161731		1.342		0.15

		2000		1531340.8		6494857.4		23446.9		0.714		0.495		0.469		757370		3043495		1.342		0.15

		2001		1527082.7		3381985.1		13548.8		2.077		0.595		0.909		907951		3075588		1.342		0.15

		2002		2143627.2		529571.4		4933		37.675		0.362		4.068		775983		2154549		1.342		0.15

		2003		2222415.2		0		3589.2		37.49		0.333		*******		740044		2105940		1.342		0.15

		2004		1813178.3		0		3057		37.286		0.325		*******		588901		1830142		1.342		0.15

		2005		37449		0		60.1		0		7.087		*******		265388		1454416		1.342		0.15

		q =		3.90E-05

		SSQ =		4.20E+03

		RMS =		2.63E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  4.92%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		58.445		4.1846		0.2583		0.42

		Ur1990		5.6		148.075		3.275		0.2021		0.26

		Ur1991		1.42		73.852		3.9514		0.2439		0.37

		Ur1992		1.58		29.583		2.9298		0.1808		0.2

		Ur1993		1.77		81.843		3.8338		0.2366		0.35

		Ur1994		3.22		75.749		3.158		0.1949		0.24

		Ur1995		5.33		146.951		3.3168		0.2047		0.26

		Ur1996		5.08		386.174		4.331		0.2673		0.45

		Ur1997		9.41		293.188		3.439		0.2122		0.28

		Ur1998		6.72		123.881		2.9142		0.1799		0.2

		Ur1999		4.39		271.366		4.1241		0.2545		0.4

		Ur2000		2.06		80.147		3.6612		0.226		0.32

		Ur2001		1.83		79.924		3.7768		0.2331		0.34

		Ur2002		2.87		112.193		3.6659		0.2262		0.32

		Ur2003		4.12		116.316		3.3405		0.2062		0.27

		Ur2004		3.97		94.898		3.174		0.1959		0.24

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 95.08%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		1650.169		4.1637		0.257		0.41

		Un1990		21.18		1309.127		4.1241		0.2545		0.4

		Un1991		18.49		1098.902		4.0848		0.2521		0.4

		Un1992		15.52		891.885		4.0512		0.25		0.39

		Un1993		13.63		664.624		3.8869		0.2399		0.36

		Un1994		12.09		538.396		3.7962		0.2343		0.34

		Un1995		14.68		445.129		3.4119		0.2106		0.28

		Un1996		10.69		383.016		3.5788		0.2209		0.3

		Un1997		13.74		462.765		3.5169		0.2171		0.29

		Un1998		7		436.9		4.1338		0.2551		0.41

		Un1999		7.65		289.254		3.6326		0.2242		0.31

		Un2000		8.3		253.204		3.4179		0.2109		0.28

		Un2001		6.21		131.848		3.0555		0.1886		0.22

		Un2002		7.96		20.646		0.9531		0.0588		0.02

		Un2003		11.73		0		-35.6403		-2.1996		30.24

		Un2004		12.34		0		-35.691		-2.2028		30.33

		Un2005		10.74		0		-35.5522		-2.1942		30.09

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		8.21E+20		******

		R1990		1.11E+21		******

		R1991		1.50E+21		******

		R1992		2.02E+21		******

		R1993		2.72E+21		******

		R1994		3.68E+21		******

		R1995		4.96E+21		******

		R1996		6.70E+21		******

		R1997		9.05E+21		******

		R1998		1.22E+22		******

		R1999		1.65E+22		******

		R2000		2.23E+22		******

		R2001		3.00E+22		******

		R2002		4.05E+22		******

		R2003		3.18E+22		******

		R2004		1.89E+22		******

		N1989		8.21E+20		******

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3

		B1990		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1

		B1991		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6

		B1992		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6

		B1993		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9

		B1994		52983		52983		52983		52983		52983		52983		52983		52983		52983		52983

		B1995		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6

		B1996		43086		43086		43086		43086		43086		43086		43086		43086		43086		43086

		B1997		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9

		B1998		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8

		B1999		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5

		B2000		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9

		B2001		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8

		B2002		4933		4933		4933		4933		4933		4933		4933		4933		4933		4933

		B2003		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2

		B2004		3057		3057		3057		3057		3057		3057		3057		3057		3057		3057

		B2005		1.4		3		3.6		11.7		38.8		233.3		128.7		416.6		1107.2		14479.5

		q		7.25E-08		8.51E-07		2.49E-06		8.16E-06		2.70E-05		1.30E-04		9.00E-05		2.93E-04		3.44E-04		1.81E-03

		s		1.0185		2.9949		2.9949		2.9949		2.9949		2.9169		2.9949		2.9949		2.9949		2.9949

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  99.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		2.324

		Bootstrap estimate of Bias(q) =		9.12E-05

		=> Relative Bias(q) % =		233.8

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		156094.3		34219.3		156094.3		452492.5		364106.9		372232.5		351947.7		452735.9

		B1990		131804.1		27376.5		131804.1		407438.4		324496.7		332126.3		313110.7		407488.8

		B1991		110148.6		28966.4		110148.6		362816.4		285903.6		292985.3		275380.7		362603

		B1992		82352.6		20821.7		82352.6		289525.6		226026.1		231874.8		217350.7		289258.6

		B1993		66169.9		14867.2		66169.9		258914.8		199458.5		204937.2		191348.3		258572.8

		B1994		52983		13452.2		52983		224440.9		171063.3		175985.9		163796.3		224040.1

		B1995		41685.6		15491.2		41685.6		187967.6		142273.8		146496.8		136061.4		187604.4

		B1996		43086		16298.5		43086		178377.1		133638.7		137784.7		127552.3		178108.6

		B1997		45434.9		16499.2		45434.9		169180.7		125366.3		129450.7		119356.1		169403.1

		B1998		38483.8		16262.5		38483.8		167752.5		122360.9		126622.5		116061.4		168657.2

		B1999		31477.5		16928.8		31477.5		159448.9		113649.7		117971.7		107246.8

		B2000		23446.9		14316.9		23446.9		141142.8		97313.7		101459.9

		B2001		13548.8		12196.8		13548.8		124131.9		82460.8

		B2002		4933		12051.2		4933		104170

		B2003		3589.2		14696.6		4536.9

		B2004		3057		17424.8

		B2005		228.9

		Mohn's Rho for Biomasses =    5.612

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		1116683		1071720.2		1116683		1432666.1		1096730.5		1127980.6		1053137.3		1414069.4

		R1990		2829215.9		6744881		2829215.9		9025800.3		6957095.7		7150090.8		6686827.1		8926766.8

		R1991		1411065.7		1828036.4		1411065.7		2289599.5		1756734.4		1806355.3		1687416.7		2261608.9

		R1992		565240.3		2306673.2		565240.3		2554446		1962749		2017882.9		1885633.7		2524768.9

		R1993		1563738.7		2338420.5		1563738.7		2869701.4		2208466.8		2270151		2122037.2		2838995.8

		R1994		1447305		3124389.2		1447305		5267635.5		4079696.9		4190966.3		3922474.3		5231198.6

		R1995		2807748.7		3618441.2		2807748.7		8458744.2		6598726.3		6774160.2		6346054.4		8461398.7

		R1996		7378491.6		3715314		7378491.6		8034286.2		6254388.5		6423029.2		6009662.7		8061424.6

		R1997		5601842.9		4572588.6		5601842.9		13361402.1		10394498.4		10681935.3		9960188		13631796.9

		R1998		2366956.4		5256634.5		2366956.4		10445500.3		8061130.1		8293700.4		7710166.5		10675626.8

		R1999		5184903.5		5602759.8		5184903.5		7126203.4		5437229.3		5601955.8		5191520.1

		R2000		1531340.8		3407941.2		1531340.8		3344158		2531458.2		2609588.7

		R2001		1527082.7		4473450.4		1527082.7		3015331.2		2253871

		R2002		2143627.2		4380352.5		2143627.2		4620031.3

		R2003		2222415.2		4531046.2		2809203.9

		R2004		1813178.3		4622422.7

		R2005		142636.5

		Mohn's Rho for RecN =    1.094

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		42327939.8		8920426.7		42327939.8		**********		99388880.8		**********		96072850.4		**********

		N1990		33579986.2		4787173.2		33579986.2		**********		82675619.9		84609048.4		79783965.1		**********

		N1991		28187566.4		6775606.8		28187566.4		93877665.2		73997469		75827698.7		71275976.3		93834085.8

		N1992		22877454		4806899.6		22877454		80173607.1		62603922.4		64221924.9		60201849.7		80112006.3

		N1993		17048043.5		2993438.5		17048043.5		68075424.8		52443778.6		53883860.5		50309921.7		67996861.1

		N1994		13810206.5		2380070.6		13810206.5		58853933.1		44830520.6		46123102.7		42919502.4		58759884.2

		N1995		11417849.5		3023320.1		11417849.5		53475533.1		40383001.9		41591308.1		38602850.5		53363222.9

		N1996		9824625.4		3297156.5		9824625.4		50887866.1		38018087.8		39209084		36268420.7		50793484.6

		N1997		11870221.6		3099050.9		11870221.6		47778128.1		35169035		36339285.4		33452445.2		47720251.4

		N1998		11206763.7		2771459.7		11206763.7		48791699.8		35385315.1		36639958.2		33534018.2		48974615.8

		N1999		7419555.6		2646391.3		7419555.6		46722477.1		33131248.4		34411304.8		31235745.2

		N2000		6494857.4		2746209		6494857.4		41994087.7		28842295.3		30085831.5

		N2001		3381985.1		1770698.4		3381985.1		35496762		23477412.1

		N2002		529571.4		1678686.4		529571.4		29451963.4

		N2003		0		2496281.1		0

		N2004		0		3408133.6

		N2005		0

		Mohn's Rho for FullN = ********

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		1.37E-04		3.81E-06		1.47E-05		2.08E-07		2.71E-07		2.64E-07		2.82E-07		2.10E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.2257		0.1001		2.9943		2.9963		2.9945		2.9946		2.9967





SBLB

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:10

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.38E+00		found for s=		1.997

		Search bracketed by low= 0.10 - high= 2.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:    13

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		417308.9		29108136.5		106788.4		0.163		0.332		0.136		138470		3971661		1.997		0.15

		1990		2487545.1		21599639.1		85684.4		0.165		0.286		0.124		710473		2684996		1.997		0.15

		1991		1176391		17581907.3		69200.1		0.175		0.169		0.148		199361		2601332		1.997		0.15

		1992		670082.8		13547092.3		49305.1		0.295		0.466		0.226		312363		3060628		1.997		0.15

		1993		974800.7		9107565.6		35569.3		0.294		0.281		0.231		273551		2107606		1.997		0.15

		1994		1491473.2		6468870.2		26040.7		0.288		0.26		0.226		388487		1459451		1.997		0.15

		1995		1815471.8		5137118.5		19610.5		0.518		0.383		0.372		695023		1912875		1.997		0.15

		1996		2630822.8		3564689.6		15564.2		0.8		0.388		0.602		1019889		2145467		1.997		0.15

		1997		10089281.6		2395888.6		22527.9		0.441		0.166		1.023		1678940		2451061		1.997		0.15

		1998		3507029.8		6916121.9		26704.7		0.645		0.641		0.339		2249585		2345924		1.997		0.15

		1999		2489167.8		4707836.3		18756.7		1.214		0.615		0.672		1531270		3161731		1.997		0.15

		2000		847576.8		1840617.7		7304.4		37.68		0.894		1.654		757370		3043495		1.997		0.15

		2001		1012978.6		0		1407		36.704		0.896		*******		907951		3075588		1.997		0.15

		2002		889137.4		0		1320.4		36.574		0.873		*******		775983		2154549		1.997		0.15

		2003		1600779.6		0		2585.3		37.162		0.462		*******		740044		2105940		1.997		0.15

		2004		3278752.9		0		5528		1.586		0.18		*******		588901		1830142		1.997		0.15

		2005		6471.1		577797.4		1892.9		0		41.011		2.517		265388		1454416		1.997		0.15

		q =		1.52E-04

		SSQ =		5.29E+03

		RMS =		3.31E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  7.74%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		126.397		4.956		0.2726		0.46

		Ur1990		5.6		753.441		4.9019		0.2696		0.45

		Ur1991		1.42		356.311		5.5251		0.3039		0.58

		Ur1992		1.58		202.958		4.8556		0.267		0.45

		Ur1993		1.77		295.253		5.1169		0.2814		0.49

		Ur1994		3.22		451.745		4.9437		0.2719		0.46

		Ur1995		5.33		549.88		4.6363		0.255		0.41

		Ur1996		5.08		796.837		5.0553		0.278		0.48

		Ur1997		9.41		3055.894		5.7832		0.3181		0.63

		Ur1998		6.72		1062.227		5.063		0.2785		0.48

		Ur1999		4.39		753.932		5.146		0.283		0.5

		Ur2000		2.06		256.718		4.8253		0.2654		0.44

		Ur2001		1.83		306.816		5.1219		0.2817		0.5

		Ur2002		2.87		269.307		4.5415		0.2498		0.39

		Ur2003		4.12		484.852		4.768		0.2622		0.43

		Ur2004		3.97		993.086		5.5221		0.3037		0.58

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 92.26%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		4414.9		5.1478		0.2831		0.5

		Un1990		21.18		3276.069		5.0413		0.2773		0.48

		Un1991		18.49		2666.69		4.9714		0.2734		0.47

		Un1992		15.52		2054.72		4.8858		0.2687		0.45

		Un1993		13.63		1381.366		4.6186		0.254		0.4

		Un1994		12.09		981.149		4.3963		0.2418		0.37

		Un1995		14.68		779.159		3.9717		0.2184		0.3

		Un1996		10.69		540.665		3.9235		0.2158		0.29

		Un1997		13.74		363.39		3.2752		0.1801		0.2

		Un1998		7		1048.985		5.0097		0.2755		0.47

		Un1999		7.65		714.049		4.5362		0.2495		0.39

		Un2000		8.3		279.171		3.5156		0.1933		0.23

		Un2001		6.21		0		-33.6458		-1.8505		21.4

		Un2002		7.96		0		-33.8941		-1.8641		21.72

		Un2003		11.73		0		-34.2818		-1.8854		22.22

		Un2004		12.34		0		-34.3325		-1.8882		22.28

		Un2005		10.74		87.636		2.0992		0.1155		0.08

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.15E+21		******

		R1990		2.90E+21		******

		R1991		3.92E+21		******

		R1992		5.28E+21		******

		R1993		7.13E+21		******

		R1994		9.63E+21		******

		R1995		1.30E+22		******

		R1996		1.75E+22		******

		R1997		2.37E+22		******

		R1998		3.20E+22		******

		R1999		4.32E+22		******

		R2000		5.83E+22		******

		R2001		5.11E+22		******

		R2002		4.01E+22		******

		R2003		2.37E+22		******

		R2004		7.32E-10		0

		N1989		2.15E+21		******

		Percentiles in  498 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		106774.9		106788.4		106788.4		106788.4		106788.4		106789		106788.4		106788.4		106788.4		107102.6

		B1990		82490.8		84221.4		84480.1		85684.4		85684.4		85458.2		85684.4		85684.4		85684.4		87004.7

		B1991		60588.5		65644		66272.8		69183.1		69200.1		68641		69200.1		69200.1		69200.1		72384.5

		B1992		41529.6		46455.6		46959.5		49291.5		49305.1		48851.3		49305.1		49305.1		49305.1		51856.7

		B1993		28544.1		32994.8		33450		35556.9		35569.3		35159.3		35569.3		35569.3		35569.3		37874.7

		B1994		20087.8		23859.1		24244.9		26030.3		26040.7		25693.2		26040.7		26040.7		26040.7		27994.1

		B1995		15056.5		17941.6		18236.7		19602.5		19610.5		19343.4		19610.5		19610.5		19610.5		21105

		B1996		11637.2		14101.9		14351.9		15557.3		15564.2		15326		15564.2		15564.2		15564.2		18177.6

		B1997		6069.5		13402		15431.2		19551.5		22527.9		20485.9		22527.9		22527.9		22527.9		24931

		B1998		5064.2		10570.6		13862.5		21992.1		26692.3		23243.4		26694.8		26699.6		26699.6		31031.9

		B1999		3781		4639.1		7519.6		14637.3		18745.8		15830.9		18748		18752.2		18752.2		22543

		B2000		1351.9		1351.9		1351.9		3699.8		7295		5463.7		7296.9		7300.6		7300.6		10617.7

		B2001		1407		1407		1407		1407		1407		1407		1407		1407		1407		1407

		B2002		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4

		B2003		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3

		B2004		5528		5528		5528		5528		5528		5528		5528		5528		5528		5528

		B2005		1755.6		1882.8		1883.3		1885.2		1892.4		2078.8		1915.9		1997.4		2230.5		12564.7

		q		4.69E-07		5.02E-06		1.48E-05		4.85E-05		1.66E-04		1.09E-03		5.88E-04		1.86E-03		4.79E-03		7.20E-02

		s		0.5398		1.997		1.997		1.997		1.997		1.985		1.997		1.997		1.997		1.997

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =   0.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		3.533

		Bootstrap estimate of Bias(q) =		9.41E-04

		=> Relative Bias(q) % =		620.3

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		106788.4		106788.4		106788.4		106788.4		106788.4		218024		211185.7		244749.7

		B1990		84019.9		85684.4		85684.4		85684.4		85684.4		191615.2		185035.5		217245.6

		B1991		65154		69200.1		69200.1		69200.1		69200.1		168901.3		162560.2		193480.9

		B1992		46063		49305.1		49305.1		49305.1		49305.1		131475.7		126158.7		152045.3

		B1993		32640.1		35569.3		35569.3		35569.3		35569.3		113149.4		108083.6		132708.9

		B1994		23558.6		26040.7		26040.7		26040.7		26040.7		96662.4		91997.3		114644.6

		B1995		17711.7		19610.5		19610.5		19610.5		19610.5		83065.4		78902.1		99144.3

		B1996		13929.4		15564.2		15564.2		15564.2		15564.2		79924.7		75673.2		96432.7

		B1997		18618.4		22527.9		22527.9		22527.9		22527.9		77024.5		72608.8		94432.9

		B1998		20773.2		26699.6		26699.6		26699.6		26699.6		76249.7		71377.4		95807.5

		B1999		13426.1		18752.2		18752.2		18752.2		18752.2		70462.2		65276.5

		B2000		2639.9		7300.6		7300.6		7300.6		7300.6		57972.3

		B2001		1407		1407		1407		1407		994.2

		B2002		1320.4		1320.4		1320.4		450.5

		B2003		2585.3		2585.3		220.2

		B2004		5528		81

		B2005		1925.5

		Mohn's Rho for Biomasses =    3.654

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		417308.9		417308.9		417308.9		417308.9		417308.9		950564		907850.4		1108144.5

		R1990		1258225.8		2487545.1		2487545.1		2487545.1		2487545.1		6081751.6		5824503.1		7037270.5

		R1991		1176391		1176391		1176391		1176391		1176391		1527930.1		1460588.1		1777051.6

		R1992		670082.8		670082.8		670082.8		670082.8		670082.8		1711833.8		1637307		1988370.5

		R1993		974800.7		974800.7		974800.7		974800.7		974800.7		1928848.3		1845893.8		2238297.4

		R1994		1491473.2		1491473.2		1491473.2		1491473.2		1491473.2		3577727		3431030		4137516.7

		R1995		1815471.8		1815471.8		1815471.8		1815471.8		1815471.8		5659716.8		5433677.9		6557210.8

		R1996		2630822.8		2630822.8		2630822.8		2630822.8		2630822.8		5347491.3		5123687.9		6246900.5

		R1997		8368540.6		10089281.6		10089281.6		10089281.6		10089281.6		8479548.5		8082414.4		10167771.3

		R1998		3414463.9		3507029.8		3507029.8		3507029.8		3507029.8		6855693.5		6504896.3		8360946.4

		R1999		2489167.8		2489167.8		2489167.8		2489167.8		2489167.8		4737857.6		4471173.3

		R2000		847576.8		847576.8		847576.8		847576.8		847576.8		2197261.7

		R2001		1012978.6		1012978.6		1012978.6		1012978.6		715760.6

		R2002		889137.4		889137.4		889137.4		303350.8

		R2003		1600779.6		1600779.6		136329.1

		R2004		3278752.9		48045.5

		R2005		26808.3

		Mohn's Rho for RecN =    0.141

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		29108136.5		29108136.5		29108136.5		29108136.5		29108136.5		59385684.1		57528661.5		66647453.8

		N1990		21599639.1		21599639.1		21599639.1		21599639.1		21599639.1		48118742.7		46483624.6		54504636.6

		N1991		16523822.4		17581907.3		17581907.3		17581907.3		17581907.3		43500673.5		41871898.5		49819486.1

		N1992		12636390.2		13547092.3		13547092.3		13547092.3		13547092.3		36158153.6		34698292.2		41811226.8

		N1993		8323717		9107565.6		9107565.6		9107565.6		9107565.6		29465729.8		28145069.6		34569392.3

		N1994		5794205.4		6468870.2		6468870.2		6468870.2		6468870.2		24812460.9		23604358.5		29471569.3

		N1995		4556429.2		5137118.5		5137118.5		5137118.5		5137118.5		22721248.7		21555162		27213195.9

		N1996		3064885.7		3564689.6		3564689.6		3564689.6		3564689.6		22008263		20810049.4		26646998

		N1997		1965703.3		2395888.6		2395888.6		2395888.6		2395888.6		20608677.5		19384736.1		25375402.4

		N1998		5063184.7		6914504		6914504		6914504		6914504		21204886.6		19809614		26760711.6

		N1999		3032081.3		4706443.8		4706443.8		4706443.8		4706443.8		19888511.5		18385655.3

		N2000		398282		1839419.1		1839419.1		1839419.1		1839419.1		16842211.2

		N2001		0		0		0		0		0

		N2002		0		0		0		0

		N2003		0		0		0

		N2004		0		0

		N2005		577797.4

		Mohn's Rho for FullN =    7.234

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		7.30E-04		8.26E-04		3.02E-04		9.45E-05		2.55E-05		4.70E-07		4.92E-07		4.03E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.1001		0.1001		0.1001		0.1001		1.997		1.997		1.997





SBLA

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:05

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.68E+00		found for s=		1.0986

		Search bracketed by low= 0.10 - high= 1.10

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)																																		0.3575129534

		Other model settings are recalled in Tables below

																																																														Stock Red.		CSA

		Blue ling- from length distribution in French landings - Recruits																																																										1963		0

		CSA Population Estimates																																																										1964		0.029

																																																												1965		0.029

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M						Year		TSBiom		5th percentile		p95																										1966		0.017

		1989		1308447.9		39888951.8		147505.1		0.114		0.106		0.1		138470		3971661		1.099		0.15						1989		192694.8		163259.7		247876.3																										1967		0.009

		1990		8006070.4		31645783.2		131442.3		0.097		0.089		0.085		710473		2684996		1.099		0.15						1990		173419.6		146274.3		229546.4																										1968		0.018

		1991		2076924.2		30978542.5		121934.6		0.096		0.096		0.084		199361		2601332		1.099		0.15						1991		160223.4		134258		218989																										1969		0.008

		1992		2312691.4		25852779.1		95754.7		0.138		0.135		0.118		312363		3060628		1.099		0.15						1992		127148.6		105678.9		176031.1																										1970		0.022

		1993		2572947.5		21112974.6		82949		0.115		0.106		0.1		273551		2107606		1.099		0.15						1993		112112.1		91296.4		159806.1																										1971		0.017

		1994		4536039.9		18177559.3		73692.9		0.092		0.086		0.08		388487		1459451		1.099		0.15						1994		99611.1		80311.2		143982.2																										1972		0.031

		1995		6559543.5		17835363.5		68482.4		0.122		0.106		0.107		695023		1912875		1.099		0.15						1995		90498.5		73770.6		130714																										1973		0.055

		1996		6279031.7		18577430.7		70084.9		0.148		0.162		0.115		1019889		2145467		1.099		0.15						1996		91590.4		75200		133316.8																										1974		0.027

		1997		9313338.1		18457517.1		71547.5		0.175		0.18		0.133		1678940		2451061		1.099		0.15						1997		92678.7		75655		134805																										1975		0.03

		1998		8321346.8		20071015		74818.2		0.192		0.27		0.117		2249585		2345924		1.099		0.15						1998		96670.9		77967		148812.8																										1976		0.099

		1999		6465753.4		20174078.8		73995.2		0.211		0.237		0.157		1531270		3161731		1.099		0.15						1999		95616.9		75430.7		146742																										1977		0.072

		2000		3208467.9		18575214.9		65189.8		0.208		0.236		0.164		757370		3043495		1.099		0.15						2000		85436.6		65112.7		132980.7																										1978		0.041

		2001		3127933.7		15223161.8		55783.8		0.267		0.29		0.202		907951		3075588		1.099		0.15						2001		74669.4		55656.8		120592.3																										1979		0.041

		2002		5601705.5		12099232		48294.4		0.197		0.139		0.178		775983		2154549		1.099		0.15						2002		64916.2		46936.7		109111.6																										1980		0.088

		2003		7291966.5		12516556.1		48775.5		0.168		0.101		0.168		740044		2105940		1.099		0.15						2003		63033.1		46137.3		103084.7																										1981		0.045

		2004		6088800.3		14409010.2		50985.6		0.136		0.097		0.127		588901		1830142		1.099		0.15						2004		64568.6		48065.7		104238.9																										1982		0.059

		2005		2885262.1		15398377.7		54798.8		0		0.092		0.094		265388		1454416		1.099		0.15						2005		69482.1		51022.5		113642.6																										1983		0.102

																																										Stock Red		CSA		5th percent		95th percent												1984		0.143

		q =		6.18E-07																																				1963		164500																		1985		0.204

																																								1964		162136																		1986		0.231

		SSQ =		1.68E+00																																				1965		157747																		1987		0.243

		RMS =		1.05E-01																																				1966		154709																		1988		0.338

																																								1967		153463																		1989		0.313		0.086

																																								1968		152240																		1990		0.264		0.074

		Blue ling- from length distribution in French landings - Recruits																																						1969		151307																		1991		0.255		0.072

		Residuals:																																						1970		150157																		1992		0.299		0.103

																																								1971		148504																		1993		0.225		0.085

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 23.51%																																						1972		146354																		1994		0.155		0.069

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1973		141771																		1995		0.182		0.093

		Ur1989		0.89		0.889		-0.0013		-0.004		0								1989		-0.0018																		1974		138016																		1996		0.211		0.113

		Ur1990		5.6		5.439		-0.0292		-0.0904		0.05								1990		-0.0293																		1975		136301																		1997		0.262		0.135

		Ur1991		1.42		1.411		-0.0064		-0.0199		0								1991		-0.0077																		1976		130087																		1998		0.294		0.148

		Ur1992		1.58		1.571		-0.0057		-0.0176		0								1992		-0.0081																		1977		122310																		1999		0.389		0.162

		Ur1993		1.77		1.748		-0.0126		-0.0389		0.01								1993		-0.013																		1978		118974																		2000		0.401		0.157

		Ur1994		3.22		3.081		-0.044		-0.136		0.12								1994		-0.0363																		1979		117826																		2001		0.502		0.197

		Ur1995		5.33		4.456		-0.1791		-0.5535		1.91								1995		-0.1477																		1980		114244																		2002		0.39		0.149

		Ur1996		5.08		4.265		-0.1748		-0.5401		1.82								1996		-0.145																		1981		111119																		2003		0.295		0.131

		Ur1997		9.41		6.327		-0.397		-1.2269		9.41								1997		-0.3434																		1982		109866																		2004				0.108

		Ur1998		6.72		5.653		-0.1729		-0.5344		1.79								1998		-0.1479																		1983		105799																		2005

		Ur1999		4.39		4.392		0.0005		0.0016		0								1999		-0.0037																		1984		98172

		Ur2000		2.06		2.18		0.0564		0.1743		0.19								2000		0.0424																		1985		87386

		Ur2001		1.83		2.125		0.1494		0.4617		1.33								2001		0.1163																		1986		75672

		Ur2002		2.87		3.805		0.2821		0.8718		4.75								2002		0.2331																		1987		65605

		Ur2003		4.12		4.954		0.1842		0.5694		2.03								2003		0.1775																		1988		55187

		Ur2004		3.97		4.136		0.041		0.1267		0.1								2004		0.0484																		1989		46533		192694.8		163259.7		247876.3

																																								1990		42094		173419.6		146274.3		229546.4

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 76.49%																																						1991		39983		160223.4		134258		218989

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1992		37760		127148.6		105678.9		176031.1

		Un1989		25.66		24.665		-0.0395		-0.1222		0.09								1989		-0.0638																		1993		36758		112112.1		91296.4		159806.1

		Un1990		21.18		19.568		-0.0791		-0.2446		0.37								1990		-0.0809																		1994		38334		99611.1		80311.2		143982.2

		Un1991		18.49		19.156		0.0354		0.1093		0.07								1991		0.0195																		1995		40066		90498.5		73770.6		130714

		Un1992		15.52		15.986		0.0296		0.0915		0.05								1992		0.0264																		1996		40178		91590.4		75200		133316.8

		Un1993		13.63		13.055		-0.0431		-0.1331		0.11								1993		-0.026																		1997		38548		92678.7		75655		134805

		Un1994		12.09		11.24		-0.0729		-0.2252		0.32								1994		-0.0471																		1998		35740		96670.9		77967		148812.8

		Un1995		14.68		11.029		-0.286		-0.8838		4.88								1995		-0.2767																		1999		31508		95616.9		75430.7		146742

		Un1996		10.69		11.487		0.0719		0.2223		0.31								1996		0.066																		2000		27227		85436.6		65112.7		132980.7

		Un1997		13.74		11.413		-0.1855		-0.5734		2.05								1997		-0.1957																		2001		23140		74669.4		55656.8		120592.3

		Un1998		7		12.411		0.5727		1.7698		19.58								1998		0.5592																		2002		21053		64916.2		46936.7		109111.6

		Un1999		7.65		12.475		0.489		1.5112		14.27								1999		0.4747																		2003		21628		63033.1		46137.3		103084.7

		Un2000		8.3		11.486		0.3249		1.004		6.3								2000		0.3162																		2004				64568.6		48065.7		104238.9

		Un2001		6.21		9.413		0.416		1.2855		10.33								2001		0.431																		2005				69482.1		51022.5		113642.6

		Un2002		7.96		7.482		-0.062		-0.1915		0.23								2002		-0.015

		Un2003		11.73		7.74		-0.4158		-1.285		10.32								2003		-0.405

		Un2004		12.34		8.91		-0.3257		-1.0065		6.33								2004		-0.3522

		Un2005		10.74		9.522		-0.1204		-0.3721		0.87								2005		-0.1646

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.30E+11		36.6

		R1990		7.49E+12		34.2

		R1991		5.61E+11		36.1

		R1992		6.82E+11		35.7

		R1993		8.26E+11		35.3

		R1994		2.33E+12		33.7

		R1995		4.31E+12		31.7

		R1996		4.02E+12		31.9

		R1997		7.11E+12		28.6

		R1998		5.88E+12		29.1

		R1999		3.86E+12		30.4

		R2000		1.16E+12		33.6

		R2001		1.11E+12		33.6

		R2002		3.09E+12		31.4

		R2003		5.20E+12		31.3

		R2004		4.36E+12		34.3

		N1989		4.24E+13		16.3

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		44576.6		66274.1		73114.4		91280		121907.4		120980.4		150028.3		168632.5		177067.9		207369.6

		B1990		36152.9		56212.3		62932.5		78980.8		108323		107133.3		133587.5		152192.7		160674.2		192192.6

		B1991		36733.9		54759.2		60208.7		73446.3		101060.1		100229.6		124781.5		141183.7		150363.9		186603.9

		B1992		27496.3		40633.8		45321.1		55363.1		78129		78060.1		98264.5		112783.9		119935		151269.2

		B1993		18634.9		31547.2		36457		44945.9		66385.2		66628.2		85119.8		98953.9		104881.7		137286.3

		B1994		15965.2		27997.3		32490.3		41337		58755.9		59325.5		75885		88328.9		93414.9		125705

		B1995		19694		29394.4		33522.6		41272.9		55100.8		56389.4		70381.1		80658.8		86618.3		114519.2

		B1996		20742.6		31458.5		36178.1		44282.8		57338.7		58389.6		71333.3		82463.3		88278.3		115775

		B1997		21412.5		34125.2		38971.7		46424.5		59686.8		60485.8		72865.4		84326.8		90133.8		120166.2

		B1998		23188.4		38058.4		41800.7		49704.4		61783.6		63801		76391.7		87579.4		94764		126052.9

		B1999		27416.3		38056.7		41795.4		48886		60687.1		63265.3		75947.1		87325.3		95484.2		125226.1

		B2000		23150.4		31914.7		35271.9		41209.7		52352.5		55255.9		67892.4		78319.3		87240.1		116231.6

		B2001		18234.2		24353		27224.1		32967.5		43564.5		46531.3		58314.1		68877.6		75949.2		106217.5

		B2002		13339.4		20020		22282.4		27435.3		37184.4		39917.8		50216.5		60172.9		66661.4		97125.7

		B2003		14060.5		22529.8		25386.8		29979.7		38769.4		41071.7		50876.9		59798.5		65869.5		98271.3

		B2004		17591.9		25187.2		27595		32628.7		41156.4		43544.7		53384.7		62977.8		70263.8		103403.3

		B2005		18156.9		26681.8		29257.6		34902.8		44095.6		46892		57083.5		68428.4		77254.9		113930.2

		q		3.90E-07		5.09E-07		5.44E-07		6.12E-07		7.62E-07		8.84E-07		1.09E-06		1.37E-06		1.59E-06		2.57E-06

		s		0.3325		0.5034		0.5856		0.707		0.9439		0.8937		1.0986		1.0986		1.0986		1.0986

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  11.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.396

		Bootstrap estimate of Bias(q) =		2.66E-07

		=> Relative Bias(q) % =		43

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		147459.1		146043.6		140961.9		130734.5		119989.9		117580.8		147533.5		124260.7

		1990		131396		129942		124720.5		114190		103051.4		100542.5		131468.1		107407.8

		1991		121886.9		120356.7		114858.6		103739.5		91875.2		89186.8		121948		96425.7

		1992		95713.6		94380.8		89591.5		79899.2		69529.2		67175.9		95765.3		73471.4

		1993		82908.7		81589.6		76848.7		67247.1		56948.5		54607.8		82957.8		60838.2

		1994		73654		72386.7		67829.8		58590.8		48665.2		46404.7		73699.5		52436.6

		1995		68444.2		67266.9		63018.5		54388		45116		42993.7		68485		48826.1

		1996		70040.5		68810.1		64346		55244.4		45458.3		43197.4		70090.4		49693.3

		1997		71520.2		70252.5		65576.7		56002.7		45585		43115.3		71549.7		50851.7

		1998		74803.8		73444.5		68335.9		57762.3		46043.7		43156.7		74824.4		53189.7

		1999		73973.6		72550.5		67134.3		55720.4		42807.4		39495.9		73747.5

		2000		65165.9		63748.3		58319		46745.1		33441.5		29948.1

		2001		55758.9		54356		48963.7		37369.4		23841.7

		2002		48268.3		46817.7		41077.6		28427.8

		2003		48747.9		46929.8		39488.2

		2004		50956.3		48535.6

		2005		54765.3

		Mohn's Rho for Biomasses =   -0.293

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		1307924.8		1287311.8		1213309.2		1063005.8		897982.7		860192.9		1308447.9		952753.6

		1990		8003101.8		7898099.9		7519713.3		6744073.1		5883186.9		5682759.4		8006070.4		6187797.2

		1991		2076108.5		2045224		1934164.9		1707709.9		1457872.2		1400297.4		2076924.2		1542653.4

		1992		2311783.3		2278559.2		2159018.9		1915053.7		1646098.5		1584013.8		2312691.4		1739262.2

		1993		2571920.4		2536124.7		2407226.1		2144040.1		1855016.6		1788285.4		2572947.5		1958898.5

		1994		4534109.2		4478277.8		4276381.5		3863402.4		3417999.5		3315056.3		4536039.9		3607698.8

		1995		6556212.2		6482030.5		6206892.1		5642035.2		5037012.2		4893892.4		6559543.5		5365625.4

		1996		6274646.8		6202656.5		5933990.3		5371966.1		4760937.6		4611630.7		6279031.7		5134190.1

		1997		9323786.8		9222824.4		8812698.3		7963204.3		6973498.2		6710685.6		9313338.1		7803217.9

		1998		8317478.7		8231387.2		7884879.1		7106413.8		6175461.8		5906812.4		8321346.8		7170952.8

		1999		6463585.2		6393309.8		6106835.1		5439173.6		4592206.9		4335963.4		6301303.5

		2000		3207316.6		3163394.3		2992087		2606405.3		2122174.4		1982363.4

		2001		3126749.4		3081095.9		2895921.9		2451429.2		1839403.4

		2002		5599511.4		5469298.5		4868755.7		3422592.2

		2003		7289275.2		6968077.8		5618083.2

		2004		6086614		5748438.4

		2005		2884102

		Mohn's Rho for RecN =   -0.233

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		39876576		39497264.7		38135619.9		35395734.3		32520371.3		31876010.3		39896732.4		33667966.6

		N1990		31634681.1		31290463.1		30054789.9		27567181.2		24950296.6		24363164		31652558.9		25985182.7

		N1991		30966431.6		30579784.4		29190550.4		26381845.9		23388500.9		22710641.7		30982044.8		24541416.2

		N1992		25841653.2		25482280.3		24190966		21578580.1		18787146.9		18154153		25855752.1		19852442.1

		N1993		21102616.9		20764705.6		19550371.8		17091887.5		14457786.9		13859527.1		21115326.5		15454881.7

		N1994		18167760.2		17846107.5		16689976.7		14347413.5		11831457.2		11259094.2		18179348		12779076.6

		N1995		17825267.7		17500364.1		16331499.4		13959782		11410916.5		10829675.1		17836158.2		12389815.9

		N1996		18565873.8		18222377.9		16979512.9		14451980		11737403		11113939.6		18579112.6		12862789.6

		N1997		18443795.9		18086183.6		16785196.6		14125990.1		11263614.9		10598485.4		18458245.7		12553505.6

		N1998		20068198.3		19673499.5		18200730.8		15180764.3		11865247.2		11066560		20072976.2		13689612.8

		N1999		20168325.1		19754505		18188638.9		14919298.4		11264328.6		10345663.5		20174717.2

		N2000		18568396.5		18151731.7		16557407.2		13168798.2		9293945.4		8282692.3

		N2001		15216302.2		14819871.2		13300177.8		10051615.7		6299717.7

		N2002		12092308.5		11711802.8		10244409.9		7065768

		N2003		12508708.5		12069129		10289240.2

		N2004		14399939.4		13745132.6

		N2005		15388688.6

		Mohn's Rho for FullN =   -0.299

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		6.19E-07		6.29E-07		6.68E-07		7.63E-07		9.06E-07		9.46E-07		6.34E-07		8.53E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986
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sblingfinal2

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		Run date:  9/05/2006  10:51

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio imposed = 1.3400

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1438328.4		52226910.5		192694.8		0.086		0.096		0.076		138470		3971661		1.34		0.15

		1990		8804323.1		42376951.9		173419.6		0.074		0.081		0.063		710473		2684996		1.34		0.15

		1991		2281191.6		40902007.4		160223.4		0.072		0.087		0.064		199361		2601332		1.34		0.15

		1992		2537412		34569799.1		127148.6		0.103		0.123		0.089		312363		3060628		1.34		0.15

		1993		2828560.6		28809202.2		112112.1		0.085		0.097		0.073		273551		2107606		1.34		0.15

		1994		5027306.5		25021771.9		99611.1		0.069		0.077		0.058		388487		1459451		1.34		0.15

		1995		7444182.6		24149069		90498.5		0.093		0.093		0.079		695023		1912875		1.34		0.15

		1996		7114243.2		24773103.2		91590.4		0.113		0.143		0.087		1019889		2145467		1.34		0.15

		1997		10806426.2		24509055		92678.7		0.135		0.155		0.1		1678940		2451061		1.34		0.15

		1998		9383535.1		26564734.8		96670.9		0.148		0.24		0.088		2249585		2345924		1.34		0.15

		1999		7080797.2		26677509.1		95616.9		0.162		0.216		0.119		1531270		3161731		1.34		0.15

		2000		3479531.2		24702142.4		85436.6		0.157		0.218		0.123		757370		3043495		1.34		0.15

		2001		3328204.3		20729963.5		74669.4		0.197		0.273		0.148		907951		3075588		1.34		0.15

		2002		5865803.6		17011354.5		64916.2		0.149		0.132		0.127		775983		2154549		1.34		0.15

		2003		7965647.4		16971770.5		63033.1		0.131		0.093		0.124		740044		2105940		1.34		0.15

		2004		6745785.6		18823491.4		64568.6		0.108		0.087		0.097		588901		1830142		1.34		0.15

		2005		3173121.4		19763429.2		69482.1		0		0.084		0.074		265388		1454416		1.34		0.15

		q =		4.61E-07

		SSQ =		1.56E+00

		RMS =		9.76E-02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 18.48%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		0.888		-0.0018		-0.0056		0

		Ur1990		5.6		5.438		-0.0293		-0.0938		0.05

		Ur1991		1.42		1.409		-0.0077		-0.0247		0

		Ur1992		1.58		1.567		-0.0081		-0.0258		0

		Ur1993		1.77		1.747		-0.013		-0.0416		0.01

		Ur1994		3.22		3.105		-0.0363		-0.1161		0.08

		Ur1995		5.33		4.598		-0.1477		-0.4727		1.4

		Ur1996		5.08		4.394		-0.145		-0.4641		1.35

		Ur1997		9.41		6.675		-0.3434		-1.0992		7.55

		Ur1998		6.72		5.796		-0.1479		-0.4734		1.4

		Ur1999		4.39		4.374		-0.0037		-0.0119		0

		Ur2000		2.06		2.149		0.0424		0.1358		0.12

		Ur2001		1.83		2.056		0.1163		0.3724		0.87

		Ur2002		2.87		3.623		0.2331		0.746		3.48

		Ur2003		4.12		4.92		0.1775		0.5682		2.02

		Ur2004		3.97		4.167		0.0484		0.1549		0.15

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 81.52%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		24.075		-0.0638		-0.2041		0.26

		Un1990		21.18		19.534		-0.0809		-0.2589		0.42

		Un1991		18.49		18.854		0.0195		0.0624		0.02

		Un1992		15.52		15.935		0.0264		0.0845		0.04

		Un1993		13.63		13.28		-0.026		-0.0833		0.04

		Un1994		12.09		11.534		-0.0471		-0.1507		0.14

		Un1995		14.68		11.132		-0.2767		-0.8856		4.9

		Un1996		10.69		11.419		0.066		0.2113		0.28

		Un1997		13.74		11.298		-0.1957		-0.6265		2.45

		Un1998		7		12.245		0.5592		1.7901		20.03

		Un1999		7.65		12.297		0.4747		1.5194		14.43

		Un2000		8.3		11.387		0.3162		1.0121		6.4

		Un2001		6.21		9.556		0.431		1.3795		11.89

		Un2002		7.96		7.842		-0.015		-0.048		0.01

		Un2003		11.73		7.823		-0.405		-1.2965		10.51

		Un2004		12.34		8.677		-0.3522		-1.1273		7.94

		Un2005		10.74		9.11		-0.1646		-0.5268		1.73

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.85E+11		37.1

		R1990		9.57E+12		35.1

		R1991		6.98E+11		36.6

		R1992		8.49E+11		36.3

		R1993		1.04E+12		36

		R1994		3.00E+12		34.5

		R1995		5.84E+12		32.5

		R1996		5.37E+12		32.6

		R1997		9.88E+12		29.1

		R1998		7.81E+12		29.8

		R1999		4.89E+12		31.2

		R2000		1.43E+12		34.3

		R2001		1.31E+12		34.4

		R2002		3.67E+12		32.7

		R2003		6.66E+12		32.4

		R2004		5.59E+12		35

		N1989		8.76E+13		17.9

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		147745.8		163259.7		169929.8		182385.3		199480.5		202457		219157.8		239700.6		247876.3		297451.2

		B1990		131441.3		146274.3		152567.4		163170.3		179744.6		182924		197237.4		217527.6		229546.4		273120.2

		B1991		119167.3		134258		139230		150622.1		165832.8		169511.4		184137.5		203041.5		218989		259951.5

		B1992		93792.3		105678.9		109549.1		119127.3		131685.9		134942.1		146964.3		163066.6		176031.1		212048.2

		B1993		80797.8		91296.4		95431.5		104640.2		116124.9		119548.3		130482.7		146077.3		159806.1		195462.2

		B1994		71104.1		80311.2		84412.3		92472.1		102919.4		106505.2		117126.2		130799.5		143982.2		181016.7

		B1995		63937.4		73770.6		77095.1		83531.5		93094.9		96628.9		105793.2		118587		130714		168263.5

		B1996		65120.9		75200		77422.6		84382		94032.4		97771.8		107125.1		120567.4		133316.8		174030.2

		B1997		65855.8		75655		78536.5		85721.6		95318.3		99083.2		108313.1		122320.8		134805		181838.2

		B1998		70328.8		77967		81912.1		88722.8		98929.1		103580.6		113288.9		129477.2		148812.8		200150.8

		B1999		67974.2		75430.7		79402.5		86878.9		98506.2		102686.7		112720.7		129398.7		146742		204076.4

		B2000		58131.2		65112.7		68783.8		77022		88900.6		92299.8		102218.3		119352.3		132980.7		191343.2

		B2001		48230.8		55656.8		58401.1		66426.6		78059.2		81243.6		90646.8		108208.1		120592.3		176301.3

		B2002		39679.5		46936.7		49937.9		56341		67892.2		71090.5		79820.2		95154.3		109111.6		160530.9

		B2003		39721		46137.3		49049.5		55001.4		66353.6		68671.3		76847		91744		103084.7		154991.4

		B2004		39907.3		48065.7		50267.7		56525.7		67497.4		70141		78681.5		92488.6		104238.9		157748.7

		B2005		40399.3		51022.5		53745.1		60668.6		73038.9		75676.3		85246.4		101815		113642.6		172057.4

		q		2.51E-07		3.36E-07		3.60E-07		4.06E-07		4.51E-07		4.49E-07		4.99E-07		5.32E-07		5.49E-07		6.54E-07

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  34.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.149

		Bootstrap estimate of Bias(q) =		-1.21E-08

		=> Relative Bias(q) % =		-2.6

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		192644.2		188777.3		178094.5		192708.4		192694.8		142037.8		139303.9		152607.2

		1990		173369.6		169503.1		158818		173431.9		173419.6		122613.5		119860.6		133163.9

		1991		160173.4		156241.4		145370.8		160228.1		160223.4		108338.6		105511.2		119049.5

		1992		127106		123732.3		114404.3		127152.4		127148.6		82577.4		80145.7		91748.6

		1993		112070.8		108779.3		99677.8		112115.6		112112.1		68572.7		66193.7		77509.5

		1994		99572		96455.5		87835		99614		99611.1		58321.7		56058.5		66814.5

		1995		90461.5		87601.1		79673.7		90500.4		90498.5		52484.3		50377.5		60477.3

		1996		91549.7		88581.4		80330		91591.3		91590.4		51947		49708.8		60594.8

		1997		92650.4		89602.3		81033		92678.8		92678.7		51321.3		48847.7		61158.2

		1998		96651.3		93377.8		84060		96682		96670.9		51259.2		48335.3		63316

		1999		95592.2		92162.6		82331.4		95623.8		95616.9		47017.9		43692.8

		2000		85410.4		82014.7		72247.6		85440.8		85436.6		36683.1

		2001		74642.9		71318.1		61737.8		74672.8		74221.6

		2002		64889.4		61602.9		51991.4		63228.4

		2003		63005.7		59361.8		48459.6

		2004		64539.9		60136.5

		2005		69449.7

		Mohn's Rho for Biomasses =   -0.256

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		1437870.8		1395832.1		1279665.9		1438328.4		1438328.4		876550.8		845763		984707.6

		R1990		8801645.5		8572963.1		7938917.6		8804323.1		8804323.1		5710547.7		5536159		6331404.4

		R1991		2280473.7		2216260.9		2038581		2281191.6		2281191.6		1419037.8		1371313.1		1587527.6

		R1992		2536613.5		2466734.7		2273281.5		2537412		2537412		1598371.7		1546205.7		1783779.2

		R1993		2827661.1		2751388.2		2540110.9		2828560.6		2828560.6		1803690.5		1746566.4		2009318.4

		R1994		5025639.9		4900794.9		4554101.5		5027306.5		5027306.5		3352072.9		3257161		3713521.4

		R1995		7441463.6		7268162.6		6780468.6		7444182.6		7444182.6		5095491.6		4955113		5672706.2

		R1996		7111030.7		6943348.4		6469321		7114243.2		7114243.2		4800174		4654422.5		5413884.4

		R1997		10813038.4		10570421.5		9839284.5		10806426.2		10806426.2		7204696.5		6923263.3		8429844.5

		R1998		9380414.7		9169726.4		8545726.1		9383535.1		9383535.1		6137279.8		5863526.9		7419682.1

		R1999		7078813.5		6911214.5		6412286.6		7080797.2		7080797.2		4396795.7		4157827.6

		R2000		3478497.6		3383898.2		3108810.8		3479531.2		3479531.2		2022732.7

		R2001		3327170		3232408.8		2950675.3		3328204.3		3005810.1

		R2002		5863894.8		5641975.7		4916807.8		4726798.9

		R2003		7963166.9		7466378.7		5927629.5

		R2004		6743751.2		6235522.1

		R2005		3172108.6

		Mohn's Rho for RecN =   -0.237

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		52213234		51170891.1		48291289.2		52230667.2		52226910.5		38576835		37840342.3		41428807.4

		N1990		42364786.7		41431450.7		38852969.2		42380173		42376951.9		30144696.5		29484292.1		32692503.4

		N1991		40889232.1		39889073.5		37124026		40903234.4		40902007.4		27710770.4		26992257.4		30438064.4

		N1992		34558185.4		33642072.5		31109243.5		34570858.6		34569799.1		22473933.6		21814426.6		24966357.8

		N1993		28798518.9		27949868		25603335.1		28810122.6		28809202.2		17589954.8		16977412.2		19894785.9

		N1994		25011802.5		24215713.2		22014185.6		25022562.2		25021771.9		14483162.3		13906774.8		16643934.4

		N1995		24139053.8		23346398.3		21153124.2		24149663.6		24149069		13636516.7		13058724		15807412.2

		N1996		24762142.8		23930736.4		21623205.7		24773381.1		24773103.2		13703328.6		13085192.8		16068648.8

		N1997		24496856.3		23636932.7		21242823.4		24509082.5		24509055		12989473.9		12331990		15553549.3

		N1998		26559926.5		25610961		22921036.7		26568287		26564734.8		13549702		12741568.5		16811116.9

		N1999		26670684.8		25672561.6		22820240.2		26679682.2		26677509.1		12681288.8		11750100.5

		N2000		24694561.3		23691214.8		20806767.8		24703446.8		24702142.4		10345342.4

		N2001		20722548.8		19777538		17058101.5		20730957.3		20729963.5

		N2002		17004082.4		16109142.4		13526011.4		17012428.8

		N2003		16963868.4		16002578.9		13155099.7

		N2004		18814555		17559575.8

		N2005		19753986.6

		Mohn's Rho for FullN =   -0.257

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		4.61E-07		4.75E-07		5.19E-07		4.53E-07		4.54E-07		7.60E-07		7.88E-07		6.76E-07
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SBLD

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:13

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		4.13E+03		found for s=		1.3425

		Search bracketed by low= 0.10 - high= 3.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     3

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1116683		42327939.8		156094.3		0.108		0.124		0.094		138470		3971661		1.342		0.15

		1990		2829215.9		33579986.2		131804.1		0.106		0.251		0.08		710473		2684996		1.342		0.15

		1991		1411065.7		28187566.4		110148.6		0.108		0.141		0.092		199361		2601332		1.342		0.15

		1992		565240.3		22877454		82352.6		0.169		0.553		0.134		312363		3060628		1.342		0.15

		1993		1563738.7		17048043.5		66169.9		0.148		0.175		0.124		273551		2107606		1.342		0.15

		1994		1447305		13810206.5		52983		0.14		0.268		0.106		388487		1459451		1.342		0.15

		1995		2807748.7		11417849.5		41685.6		0.22		0.248		0.168		695023		1912875		1.342		0.15

		1996		7378491.6		9824625.4		43086		0.221		0.138		0.218		1019889		2145467		1.342		0.15

		1997		5601842.9		11870221.6		45434.9		0.294		0.3		0.206		1678940		2451061		1.342		0.15

		1998		2366956.4		11206763.7		38483.8		0.454		0.95		0.209		2249585		2345924		1.342		0.15

		1999		5184903.5		7419555.6		31477.5		0.513		0.295		0.426		1531270		3161731		1.342		0.15

		2000		1531340.8		6494857.4		23446.9		0.714		0.495		0.469		757370		3043495		1.342		0.15

		2001		1527082.7		3381985.1		13548.8		2.077		0.595		0.909		907951		3075588		1.342		0.15

		2002		2143627.2		529571.4		4933		37.675		0.362		4.068		775983		2154549		1.342		0.15

		2003		2222415.2		0		3589.2		37.49		0.333		*******		740044		2105940		1.342		0.15

		2004		1813178.3		0		3057		37.286		0.325		*******		588901		1830142		1.342		0.15

		2005		37449		0		60.1		0		7.087		*******		265388		1454416		1.342		0.15

		q =		3.90E-05

		SSQ =		4.20E+03

		RMS =		2.63E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  4.92%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		58.445		4.1846		0.2583		0.42

		Ur1990		5.6		148.075		3.275		0.2021		0.26

		Ur1991		1.42		73.852		3.9514		0.2439		0.37

		Ur1992		1.58		29.583		2.9298		0.1808		0.2

		Ur1993		1.77		81.843		3.8338		0.2366		0.35

		Ur1994		3.22		75.749		3.158		0.1949		0.24

		Ur1995		5.33		146.951		3.3168		0.2047		0.26

		Ur1996		5.08		386.174		4.331		0.2673		0.45

		Ur1997		9.41		293.188		3.439		0.2122		0.28

		Ur1998		6.72		123.881		2.9142		0.1799		0.2

		Ur1999		4.39		271.366		4.1241		0.2545		0.4

		Ur2000		2.06		80.147		3.6612		0.226		0.32

		Ur2001		1.83		79.924		3.7768		0.2331		0.34

		Ur2002		2.87		112.193		3.6659		0.2262		0.32

		Ur2003		4.12		116.316		3.3405		0.2062		0.27

		Ur2004		3.97		94.898		3.174		0.1959		0.24

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 95.08%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		1650.169		4.1637		0.257		0.41

		Un1990		21.18		1309.127		4.1241		0.2545		0.4

		Un1991		18.49		1098.902		4.0848		0.2521		0.4

		Un1992		15.52		891.885		4.0512		0.25		0.39

		Un1993		13.63		664.624		3.8869		0.2399		0.36

		Un1994		12.09		538.396		3.7962		0.2343		0.34

		Un1995		14.68		445.129		3.4119		0.2106		0.28

		Un1996		10.69		383.016		3.5788		0.2209		0.3

		Un1997		13.74		462.765		3.5169		0.2171		0.29

		Un1998		7		436.9		4.1338		0.2551		0.41

		Un1999		7.65		289.254		3.6326		0.2242		0.31

		Un2000		8.3		253.204		3.4179		0.2109		0.28

		Un2001		6.21		131.848		3.0555		0.1886		0.22

		Un2002		7.96		20.646		0.9531		0.0588		0.02

		Un2003		11.73		0		-35.6403		-2.1996		30.24

		Un2004		12.34		0		-35.691		-2.2028		30.33

		Un2005		10.74		0		-35.5522		-2.1942		30.09

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		8.21E+20		******

		R1990		1.11E+21		******

		R1991		1.50E+21		******

		R1992		2.02E+21		******

		R1993		2.72E+21		******

		R1994		3.68E+21		******

		R1995		4.96E+21		******

		R1996		6.70E+21		******

		R1997		9.05E+21		******

		R1998		1.22E+22		******

		R1999		1.65E+22		******

		R2000		2.23E+22		******

		R2001		3.00E+22		******

		R2002		4.05E+22		******

		R2003		3.18E+22		******

		R2004		1.89E+22		******

		N1989		8.21E+20		******

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3

		B1990		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1

		B1991		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6

		B1992		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6

		B1993		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9

		B1994		52983		52983		52983		52983		52983		52983		52983		52983		52983		52983

		B1995		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6

		B1996		43086		43086		43086		43086		43086		43086		43086		43086		43086		43086

		B1997		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9

		B1998		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8

		B1999		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5

		B2000		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9

		B2001		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8

		B2002		4933		4933		4933		4933		4933		4933		4933		4933		4933		4933

		B2003		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2

		B2004		3057		3057		3057		3057		3057		3057		3057		3057		3057		3057

		B2005		1.4		3		3.6		11.7		38.8		233.3		128.7		416.6		1107.2		14479.5

		q		7.25E-08		8.51E-07		2.49E-06		8.16E-06		2.70E-05		1.30E-04		9.00E-05		2.93E-04		3.44E-04		1.81E-03

		s		1.0185		2.9949		2.9949		2.9949		2.9949		2.9169		2.9949		2.9949		2.9949		2.9949

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  99.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		2.324

		Bootstrap estimate of Bias(q) =		9.12E-05

		=> Relative Bias(q) % =		233.8

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		156094.3		34219.3		156094.3		452492.5		364106.9		372232.5		351947.7		452735.9

		B1990		131804.1		27376.5		131804.1		407438.4		324496.7		332126.3		313110.7		407488.8

		B1991		110148.6		28966.4		110148.6		362816.4		285903.6		292985.3		275380.7		362603

		B1992		82352.6		20821.7		82352.6		289525.6		226026.1		231874.8		217350.7		289258.6

		B1993		66169.9		14867.2		66169.9		258914.8		199458.5		204937.2		191348.3		258572.8

		B1994		52983		13452.2		52983		224440.9		171063.3		175985.9		163796.3		224040.1

		B1995		41685.6		15491.2		41685.6		187967.6		142273.8		146496.8		136061.4		187604.4

		B1996		43086		16298.5		43086		178377.1		133638.7		137784.7		127552.3		178108.6

		B1997		45434.9		16499.2		45434.9		169180.7		125366.3		129450.7		119356.1		169403.1

		B1998		38483.8		16262.5		38483.8		167752.5		122360.9		126622.5		116061.4		168657.2

		B1999		31477.5		16928.8		31477.5		159448.9		113649.7		117971.7		107246.8

		B2000		23446.9		14316.9		23446.9		141142.8		97313.7		101459.9

		B2001		13548.8		12196.8		13548.8		124131.9		82460.8

		B2002		4933		12051.2		4933		104170

		B2003		3589.2		14696.6		4536.9

		B2004		3057		17424.8

		B2005		228.9

		Mohn's Rho for Biomasses =    5.612

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		1116683		1071720.2		1116683		1432666.1		1096730.5		1127980.6		1053137.3		1414069.4

		R1990		2829215.9		6744881		2829215.9		9025800.3		6957095.7		7150090.8		6686827.1		8926766.8

		R1991		1411065.7		1828036.4		1411065.7		2289599.5		1756734.4		1806355.3		1687416.7		2261608.9

		R1992		565240.3		2306673.2		565240.3		2554446		1962749		2017882.9		1885633.7		2524768.9

		R1993		1563738.7		2338420.5		1563738.7		2869701.4		2208466.8		2270151		2122037.2		2838995.8

		R1994		1447305		3124389.2		1447305		5267635.5		4079696.9		4190966.3		3922474.3		5231198.6

		R1995		2807748.7		3618441.2		2807748.7		8458744.2		6598726.3		6774160.2		6346054.4		8461398.7

		R1996		7378491.6		3715314		7378491.6		8034286.2		6254388.5		6423029.2		6009662.7		8061424.6

		R1997		5601842.9		4572588.6		5601842.9		13361402.1		10394498.4		10681935.3		9960188		13631796.9

		R1998		2366956.4		5256634.5		2366956.4		10445500.3		8061130.1		8293700.4		7710166.5		10675626.8

		R1999		5184903.5		5602759.8		5184903.5		7126203.4		5437229.3		5601955.8		5191520.1

		R2000		1531340.8		3407941.2		1531340.8		3344158		2531458.2		2609588.7

		R2001		1527082.7		4473450.4		1527082.7		3015331.2		2253871

		R2002		2143627.2		4380352.5		2143627.2		4620031.3

		R2003		2222415.2		4531046.2		2809203.9

		R2004		1813178.3		4622422.7

		R2005		142636.5

		Mohn's Rho for RecN =    1.094

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		42327939.8		8920426.7		42327939.8		**********		99388880.8		**********		96072850.4		**********

		N1990		33579986.2		4787173.2		33579986.2		**********		82675619.9		84609048.4		79783965.1		**********

		N1991		28187566.4		6775606.8		28187566.4		93877665.2		73997469		75827698.7		71275976.3		93834085.8

		N1992		22877454		4806899.6		22877454		80173607.1		62603922.4		64221924.9		60201849.7		80112006.3

		N1993		17048043.5		2993438.5		17048043.5		68075424.8		52443778.6		53883860.5		50309921.7		67996861.1

		N1994		13810206.5		2380070.6		13810206.5		58853933.1		44830520.6		46123102.7		42919502.4		58759884.2

		N1995		11417849.5		3023320.1		11417849.5		53475533.1		40383001.9		41591308.1		38602850.5		53363222.9

		N1996		9824625.4		3297156.5		9824625.4		50887866.1		38018087.8		39209084		36268420.7		50793484.6

		N1997		11870221.6		3099050.9		11870221.6		47778128.1		35169035		36339285.4		33452445.2		47720251.4

		N1998		11206763.7		2771459.7		11206763.7		48791699.8		35385315.1		36639958.2		33534018.2		48974615.8

		N1999		7419555.6		2646391.3		7419555.6		46722477.1		33131248.4		34411304.8		31235745.2

		N2000		6494857.4		2746209		6494857.4		41994087.7		28842295.3		30085831.5

		N2001		3381985.1		1770698.4		3381985.1		35496762		23477412.1

		N2002		529571.4		1678686.4		529571.4		29451963.4

		N2003		0		2496281.1		0

		N2004		0		3408133.6

		N2005		0

		Mohn's Rho for FullN = ********

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		1.37E-04		3.81E-06		1.47E-05		2.08E-07		2.71E-07		2.64E-07		2.82E-07		2.10E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.2257		0.1001		2.9943		2.9963		2.9945		2.9946		2.9967





SBLB

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:10

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.38E+00		found for s=		1.997

		Search bracketed by low= 0.10 - high= 2.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:    13

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		417308.9		29108136.5		106788.4		0.163		0.332		0.136		138470		3971661		1.997		0.15

		1990		2487545.1		21599639.1		85684.4		0.165		0.286		0.124		710473		2684996		1.997		0.15

		1991		1176391		17581907.3		69200.1		0.175		0.169		0.148		199361		2601332		1.997		0.15

		1992		670082.8		13547092.3		49305.1		0.295		0.466		0.226		312363		3060628		1.997		0.15

		1993		974800.7		9107565.6		35569.3		0.294		0.281		0.231		273551		2107606		1.997		0.15

		1994		1491473.2		6468870.2		26040.7		0.288		0.26		0.226		388487		1459451		1.997		0.15

		1995		1815471.8		5137118.5		19610.5		0.518		0.383		0.372		695023		1912875		1.997		0.15

		1996		2630822.8		3564689.6		15564.2		0.8		0.388		0.602		1019889		2145467		1.997		0.15

		1997		10089281.6		2395888.6		22527.9		0.441		0.166		1.023		1678940		2451061		1.997		0.15

		1998		3507029.8		6916121.9		26704.7		0.645		0.641		0.339		2249585		2345924		1.997		0.15

		1999		2489167.8		4707836.3		18756.7		1.214		0.615		0.672		1531270		3161731		1.997		0.15

		2000		847576.8		1840617.7		7304.4		37.68		0.894		1.654		757370		3043495		1.997		0.15

		2001		1012978.6		0		1407		36.704		0.896		*******		907951		3075588		1.997		0.15

		2002		889137.4		0		1320.4		36.574		0.873		*******		775983		2154549		1.997		0.15

		2003		1600779.6		0		2585.3		37.162		0.462		*******		740044		2105940		1.997		0.15

		2004		3278752.9		0		5528		1.586		0.18		*******		588901		1830142		1.997		0.15

		2005		6471.1		577797.4		1892.9		0		41.011		2.517		265388		1454416		1.997		0.15

		q =		1.52E-04

		SSQ =		5.29E+03

		RMS =		3.31E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  7.74%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		126.397		4.956		0.2726		0.46

		Ur1990		5.6		753.441		4.9019		0.2696		0.45

		Ur1991		1.42		356.311		5.5251		0.3039		0.58

		Ur1992		1.58		202.958		4.8556		0.267		0.45

		Ur1993		1.77		295.253		5.1169		0.2814		0.49

		Ur1994		3.22		451.745		4.9437		0.2719		0.46

		Ur1995		5.33		549.88		4.6363		0.255		0.41

		Ur1996		5.08		796.837		5.0553		0.278		0.48

		Ur1997		9.41		3055.894		5.7832		0.3181		0.63

		Ur1998		6.72		1062.227		5.063		0.2785		0.48

		Ur1999		4.39		753.932		5.146		0.283		0.5

		Ur2000		2.06		256.718		4.8253		0.2654		0.44

		Ur2001		1.83		306.816		5.1219		0.2817		0.5

		Ur2002		2.87		269.307		4.5415		0.2498		0.39

		Ur2003		4.12		484.852		4.768		0.2622		0.43

		Ur2004		3.97		993.086		5.5221		0.3037		0.58

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 92.26%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		4414.9		5.1478		0.2831		0.5

		Un1990		21.18		3276.069		5.0413		0.2773		0.48

		Un1991		18.49		2666.69		4.9714		0.2734		0.47

		Un1992		15.52		2054.72		4.8858		0.2687		0.45

		Un1993		13.63		1381.366		4.6186		0.254		0.4

		Un1994		12.09		981.149		4.3963		0.2418		0.37

		Un1995		14.68		779.159		3.9717		0.2184		0.3

		Un1996		10.69		540.665		3.9235		0.2158		0.29

		Un1997		13.74		363.39		3.2752		0.1801		0.2

		Un1998		7		1048.985		5.0097		0.2755		0.47

		Un1999		7.65		714.049		4.5362		0.2495		0.39

		Un2000		8.3		279.171		3.5156		0.1933		0.23

		Un2001		6.21		0		-33.6458		-1.8505		21.4

		Un2002		7.96		0		-33.8941		-1.8641		21.72

		Un2003		11.73		0		-34.2818		-1.8854		22.22

		Un2004		12.34		0		-34.3325		-1.8882		22.28

		Un2005		10.74		87.636		2.0992		0.1155		0.08

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.15E+21		******

		R1990		2.90E+21		******

		R1991		3.92E+21		******

		R1992		5.28E+21		******

		R1993		7.13E+21		******

		R1994		9.63E+21		******

		R1995		1.30E+22		******

		R1996		1.75E+22		******

		R1997		2.37E+22		******

		R1998		3.20E+22		******

		R1999		4.32E+22		******

		R2000		5.83E+22		******

		R2001		5.11E+22		******

		R2002		4.01E+22		******

		R2003		2.37E+22		******

		R2004		7.32E-10		0

		N1989		2.15E+21		******

		Percentiles in  498 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		106774.9		106788.4		106788.4		106788.4		106788.4		106789		106788.4		106788.4		106788.4		107102.6

		B1990		82490.8		84221.4		84480.1		85684.4		85684.4		85458.2		85684.4		85684.4		85684.4		87004.7

		B1991		60588.5		65644		66272.8		69183.1		69200.1		68641		69200.1		69200.1		69200.1		72384.5

		B1992		41529.6		46455.6		46959.5		49291.5		49305.1		48851.3		49305.1		49305.1		49305.1		51856.7

		B1993		28544.1		32994.8		33450		35556.9		35569.3		35159.3		35569.3		35569.3		35569.3		37874.7

		B1994		20087.8		23859.1		24244.9		26030.3		26040.7		25693.2		26040.7		26040.7		26040.7		27994.1

		B1995		15056.5		17941.6		18236.7		19602.5		19610.5		19343.4		19610.5		19610.5		19610.5		21105

		B1996		11637.2		14101.9		14351.9		15557.3		15564.2		15326		15564.2		15564.2		15564.2		18177.6

		B1997		6069.5		13402		15431.2		19551.5		22527.9		20485.9		22527.9		22527.9		22527.9		24931

		B1998		5064.2		10570.6		13862.5		21992.1		26692.3		23243.4		26694.8		26699.6		26699.6		31031.9

		B1999		3781		4639.1		7519.6		14637.3		18745.8		15830.9		18748		18752.2		18752.2		22543

		B2000		1351.9		1351.9		1351.9		3699.8		7295		5463.7		7296.9		7300.6		7300.6		10617.7

		B2001		1407		1407		1407		1407		1407		1407		1407		1407		1407		1407

		B2002		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4

		B2003		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3

		B2004		5528		5528		5528		5528		5528		5528		5528		5528		5528		5528

		B2005		1755.6		1882.8		1883.3		1885.2		1892.4		2078.8		1915.9		1997.4		2230.5		12564.7

		q		4.69E-07		5.02E-06		1.48E-05		4.85E-05		1.66E-04		1.09E-03		5.88E-04		1.86E-03		4.79E-03		7.20E-02

		s		0.5398		1.997		1.997		1.997		1.997		1.985		1.997		1.997		1.997		1.997

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =   0.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		3.533

		Bootstrap estimate of Bias(q) =		9.41E-04

		=> Relative Bias(q) % =		620.3

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		106788.4		106788.4		106788.4		106788.4		106788.4		218024		211185.7		244749.7

		B1990		84019.9		85684.4		85684.4		85684.4		85684.4		191615.2		185035.5		217245.6

		B1991		65154		69200.1		69200.1		69200.1		69200.1		168901.3		162560.2		193480.9

		B1992		46063		49305.1		49305.1		49305.1		49305.1		131475.7		126158.7		152045.3

		B1993		32640.1		35569.3		35569.3		35569.3		35569.3		113149.4		108083.6		132708.9

		B1994		23558.6		26040.7		26040.7		26040.7		26040.7		96662.4		91997.3		114644.6

		B1995		17711.7		19610.5		19610.5		19610.5		19610.5		83065.4		78902.1		99144.3

		B1996		13929.4		15564.2		15564.2		15564.2		15564.2		79924.7		75673.2		96432.7

		B1997		18618.4		22527.9		22527.9		22527.9		22527.9		77024.5		72608.8		94432.9

		B1998		20773.2		26699.6		26699.6		26699.6		26699.6		76249.7		71377.4		95807.5

		B1999		13426.1		18752.2		18752.2		18752.2		18752.2		70462.2		65276.5

		B2000		2639.9		7300.6		7300.6		7300.6		7300.6		57972.3

		B2001		1407		1407		1407		1407		994.2

		B2002		1320.4		1320.4		1320.4		450.5

		B2003		2585.3		2585.3		220.2

		B2004		5528		81

		B2005		1925.5

		Mohn's Rho for Biomasses =    3.654

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		417308.9		417308.9		417308.9		417308.9		417308.9		950564		907850.4		1108144.5

		R1990		1258225.8		2487545.1		2487545.1		2487545.1		2487545.1		6081751.6		5824503.1		7037270.5

		R1991		1176391		1176391		1176391		1176391		1176391		1527930.1		1460588.1		1777051.6

		R1992		670082.8		670082.8		670082.8		670082.8		670082.8		1711833.8		1637307		1988370.5

		R1993		974800.7		974800.7		974800.7		974800.7		974800.7		1928848.3		1845893.8		2238297.4

		R1994		1491473.2		1491473.2		1491473.2		1491473.2		1491473.2		3577727		3431030		4137516.7

		R1995		1815471.8		1815471.8		1815471.8		1815471.8		1815471.8		5659716.8		5433677.9		6557210.8

		R1996		2630822.8		2630822.8		2630822.8		2630822.8		2630822.8		5347491.3		5123687.9		6246900.5

		R1997		8368540.6		10089281.6		10089281.6		10089281.6		10089281.6		8479548.5		8082414.4		10167771.3

		R1998		3414463.9		3507029.8		3507029.8		3507029.8		3507029.8		6855693.5		6504896.3		8360946.4

		R1999		2489167.8		2489167.8		2489167.8		2489167.8		2489167.8		4737857.6		4471173.3

		R2000		847576.8		847576.8		847576.8		847576.8		847576.8		2197261.7

		R2001		1012978.6		1012978.6		1012978.6		1012978.6		715760.6

		R2002		889137.4		889137.4		889137.4		303350.8

		R2003		1600779.6		1600779.6		136329.1

		R2004		3278752.9		48045.5

		R2005		26808.3

		Mohn's Rho for RecN =    0.141

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		29108136.5		29108136.5		29108136.5		29108136.5		29108136.5		59385684.1		57528661.5		66647453.8

		N1990		21599639.1		21599639.1		21599639.1		21599639.1		21599639.1		48118742.7		46483624.6		54504636.6

		N1991		16523822.4		17581907.3		17581907.3		17581907.3		17581907.3		43500673.5		41871898.5		49819486.1

		N1992		12636390.2		13547092.3		13547092.3		13547092.3		13547092.3		36158153.6		34698292.2		41811226.8

		N1993		8323717		9107565.6		9107565.6		9107565.6		9107565.6		29465729.8		28145069.6		34569392.3

		N1994		5794205.4		6468870.2		6468870.2		6468870.2		6468870.2		24812460.9		23604358.5		29471569.3

		N1995		4556429.2		5137118.5		5137118.5		5137118.5		5137118.5		22721248.7		21555162		27213195.9

		N1996		3064885.7		3564689.6		3564689.6		3564689.6		3564689.6		22008263		20810049.4		26646998

		N1997		1965703.3		2395888.6		2395888.6		2395888.6		2395888.6		20608677.5		19384736.1		25375402.4

		N1998		5063184.7		6914504		6914504		6914504		6914504		21204886.6		19809614		26760711.6

		N1999		3032081.3		4706443.8		4706443.8		4706443.8		4706443.8		19888511.5		18385655.3

		N2000		398282		1839419.1		1839419.1		1839419.1		1839419.1		16842211.2

		N2001		0		0		0		0		0

		N2002		0		0		0		0

		N2003		0		0		0

		N2004		0		0

		N2005		577797.4

		Mohn's Rho for FullN =    7.234

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		7.30E-04		8.26E-04		3.02E-04		9.45E-05		2.55E-05		4.70E-07		4.92E-07		4.03E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.1001		0.1001		0.1001		0.1001		1.997		1.997		1.997





SBLA

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:05

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.68E+00		found for s=		1.0986

		Search bracketed by low= 0.10 - high= 1.10

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)																																		0.3575129534

		Other model settings are recalled in Tables below

																																																														Stock Red.		CSA

		Blue ling- from length distribution in French landings - Recruits																																																										1963		0

		CSA Population Estimates																																																										1964		0.029

																																																												1965		0.029

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M						Year		TSBiom		5th percentile		p95																										1966		0.017

		1989		1308447.9		39888951.8		147505.1		0.114		0.106		0.1		138470		3971661		1.099		0.15						1989		192694.8		163259.7		247876.3																										1967		0.009

		1990		8006070.4		31645783.2		131442.3		0.097		0.089		0.085		710473		2684996		1.099		0.15						1990		173419.6		146274.3		229546.4																										1968		0.018

		1991		2076924.2		30978542.5		121934.6		0.096		0.096		0.084		199361		2601332		1.099		0.15						1991		160223.4		134258		218989																										1969		0.008

		1992		2312691.4		25852779.1		95754.7		0.138		0.135		0.118		312363		3060628		1.099		0.15						1992		127148.6		105678.9		176031.1																										1970		0.022

		1993		2572947.5		21112974.6		82949		0.115		0.106		0.1		273551		2107606		1.099		0.15						1993		112112.1		91296.4		159806.1																										1971		0.017

		1994		4536039.9		18177559.3		73692.9		0.092		0.086		0.08		388487		1459451		1.099		0.15						1994		99611.1		80311.2		143982.2																										1972		0.031

		1995		6559543.5		17835363.5		68482.4		0.122		0.106		0.107		695023		1912875		1.099		0.15						1995		90498.5		73770.6		130714																										1973		0.055

		1996		6279031.7		18577430.7		70084.9		0.148		0.162		0.115		1019889		2145467		1.099		0.15						1996		91590.4		75200		133316.8																										1974		0.027

		1997		9313338.1		18457517.1		71547.5		0.175		0.18		0.133		1678940		2451061		1.099		0.15						1997		92678.7		75655		134805																										1975		0.03

		1998		8321346.8		20071015		74818.2		0.192		0.27		0.117		2249585		2345924		1.099		0.15						1998		96670.9		77967		148812.8																										1976		0.099

		1999		6465753.4		20174078.8		73995.2		0.211		0.237		0.157		1531270		3161731		1.099		0.15						1999		95616.9		75430.7		146742																										1977		0.072

		2000		3208467.9		18575214.9		65189.8		0.208		0.236		0.164		757370		3043495		1.099		0.15						2000		85436.6		65112.7		132980.7																										1978		0.041

		2001		3127933.7		15223161.8		55783.8		0.267		0.29		0.202		907951		3075588		1.099		0.15						2001		74669.4		55656.8		120592.3																										1979		0.041

		2002		5601705.5		12099232		48294.4		0.197		0.139		0.178		775983		2154549		1.099		0.15						2002		64916.2		46936.7		109111.6																										1980		0.088

		2003		7291966.5		12516556.1		48775.5		0.168		0.101		0.168		740044		2105940		1.099		0.15						2003		63033.1		46137.3		103084.7																										1981		0.045

		2004		6088800.3		14409010.2		50985.6		0.136		0.097		0.127		588901		1830142		1.099		0.15						2004		64568.6		48065.7		104238.9																										1982		0.059

		2005		2885262.1		15398377.7		54798.8		0		0.092		0.094		265388		1454416		1.099		0.15						2005		69482.1		51022.5		113642.6																										1983		0.102

																																										Stock Red		CSA		5th percent		95th percent												1984		0.143

		q =		6.18E-07																																				1963		164500																		1985		0.204

																																								1964		162136																		1986		0.231

		SSQ =		1.68E+00																																				1965		157747																		1987		0.243

		RMS =		1.05E-01																																				1966		154709																		1988		0.338

																																								1967		153463																		1989		0.313		0.114

																																								1968		152240																		1990		0.264		0.097

		Blue ling- from length distribution in French landings - Recruits																																						1969		151307																		1991		0.255		0.096

		Residuals:																																						1970		150157																		1992		0.299		0.138

																																								1971		148504																		1993		0.225		0.115

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 23.51%																																						1972		146354																		1994		0.155		0.092

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1973		141771																		1995		0.182		0.122

		Ur1989		0.89		0.889		-0.0013		-0.004		0								1989		-0.0018																		1974		138016																		1996		0.211		0.148

		Ur1990		5.6		5.439		-0.0292		-0.0904		0.05								1990		-0.0293																		1975		136301																		1997		0.262		0.175

		Ur1991		1.42		1.411		-0.0064		-0.0199		0								1991		-0.0077																		1976		130087																		1998		0.294		0.192

		Ur1992		1.58		1.571		-0.0057		-0.0176		0								1992		-0.0081																		1977		122310																		1999		0.389		0.211

		Ur1993		1.77		1.748		-0.0126		-0.0389		0.01								1993		-0.013																		1978		118974																		2000		0.401		0.208

		Ur1994		3.22		3.081		-0.044		-0.136		0.12								1994		-0.0363																		1979		117826																		2001		0.502		0.267

		Ur1995		5.33		4.456		-0.1791		-0.5535		1.91								1995		-0.1477																		1980		114244																		2002		0.39		0.197

		Ur1996		5.08		4.265		-0.1748		-0.5401		1.82								1996		-0.145																		1981		111119																		2003		0.295		0.168

		Ur1997		9.41		6.327		-0.397		-1.2269		9.41								1997		-0.3434																		1982		109866																		2004				0.136

		Ur1998		6.72		5.653		-0.1729		-0.5344		1.79								1998		-0.1479																		1983		105799																		2005

		Ur1999		4.39		4.392		0.0005		0.0016		0								1999		-0.0037																		1984		98172

		Ur2000		2.06		2.18		0.0564		0.1743		0.19								2000		0.0424																		1985		87386

		Ur2001		1.83		2.125		0.1494		0.4617		1.33								2001		0.1163																		1986		75672

		Ur2002		2.87		3.805		0.2821		0.8718		4.75								2002		0.2331																		1987		65605

		Ur2003		4.12		4.954		0.1842		0.5694		2.03								2003		0.1775																		1988		55187

		Ur2004		3.97		4.136		0.041		0.1267		0.1								2004		0.0484																		1989		46533		192694.8		163259.7		247876.3

																																								1990		42094		173419.6		146274.3		229546.4

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 76.49%																																						1991		39983		160223.4		134258		218989

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1992		37760		127148.6		105678.9		176031.1

		Un1989		25.66		24.665		-0.0395		-0.1222		0.09								1989		-0.0638																		1993		36758		112112.1		91296.4		159806.1

		Un1990		21.18		19.568		-0.0791		-0.2446		0.37								1990		-0.0809																		1994		38334		99611.1		80311.2		143982.2

		Un1991		18.49		19.156		0.0354		0.1093		0.07								1991		0.0195																		1995		40066		90498.5		73770.6		130714

		Un1992		15.52		15.986		0.0296		0.0915		0.05								1992		0.0264																		1996		40178		91590.4		75200		133316.8

		Un1993		13.63		13.055		-0.0431		-0.1331		0.11								1993		-0.026																		1997		38548		92678.7		75655		134805

		Un1994		12.09		11.24		-0.0729		-0.2252		0.32								1994		-0.0471																		1998		35740		96670.9		77967		148812.8

		Un1995		14.68		11.029		-0.286		-0.8838		4.88								1995		-0.2767																		1999		31508		95616.9		75430.7		146742

		Un1996		10.69		11.487		0.0719		0.2223		0.31								1996		0.066																		2000		27227		85436.6		65112.7		132980.7

		Un1997		13.74		11.413		-0.1855		-0.5734		2.05								1997		-0.1957																		2001		23140		74669.4		55656.8		120592.3

		Un1998		7		12.411		0.5727		1.7698		19.58								1998		0.5592																		2002		21053		64916.2		46936.7		109111.6

		Un1999		7.65		12.475		0.489		1.5112		14.27								1999		0.4747																		2003		21628		63033.1		46137.3		103084.7

		Un2000		8.3		11.486		0.3249		1.004		6.3								2000		0.3162																		2004				64568.6		48065.7		104238.9

		Un2001		6.21		9.413		0.416		1.2855		10.33								2001		0.431																		2005				69482.1		51022.5		113642.6

		Un2002		7.96		7.482		-0.062		-0.1915		0.23								2002		-0.015

		Un2003		11.73		7.74		-0.4158		-1.285		10.32								2003		-0.405

		Un2004		12.34		8.91		-0.3257		-1.0065		6.33								2004		-0.3522

		Un2005		10.74		9.522		-0.1204		-0.3721		0.87								2005		-0.1646

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.30E+11		36.6

		R1990		7.49E+12		34.2

		R1991		5.61E+11		36.1

		R1992		6.82E+11		35.7

		R1993		8.26E+11		35.3

		R1994		2.33E+12		33.7

		R1995		4.31E+12		31.7

		R1996		4.02E+12		31.9

		R1997		7.11E+12		28.6

		R1998		5.88E+12		29.1

		R1999		3.86E+12		30.4

		R2000		1.16E+12		33.6

		R2001		1.11E+12		33.6

		R2002		3.09E+12		31.4

		R2003		5.20E+12		31.3

		R2004		4.36E+12		34.3

		N1989		4.24E+13		16.3

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		44576.6		66274.1		73114.4		91280		121907.4		120980.4		150028.3		168632.5		177067.9		207369.6

		B1990		36152.9		56212.3		62932.5		78980.8		108323		107133.3		133587.5		152192.7		160674.2		192192.6

		B1991		36733.9		54759.2		60208.7		73446.3		101060.1		100229.6		124781.5		141183.7		150363.9		186603.9

		B1992		27496.3		40633.8		45321.1		55363.1		78129		78060.1		98264.5		112783.9		119935		151269.2

		B1993		18634.9		31547.2		36457		44945.9		66385.2		66628.2		85119.8		98953.9		104881.7		137286.3

		B1994		15965.2		27997.3		32490.3		41337		58755.9		59325.5		75885		88328.9		93414.9		125705

		B1995		19694		29394.4		33522.6		41272.9		55100.8		56389.4		70381.1		80658.8		86618.3		114519.2

		B1996		20742.6		31458.5		36178.1		44282.8		57338.7		58389.6		71333.3		82463.3		88278.3		115775

		B1997		21412.5		34125.2		38971.7		46424.5		59686.8		60485.8		72865.4		84326.8		90133.8		120166.2

		B1998		23188.4		38058.4		41800.7		49704.4		61783.6		63801		76391.7		87579.4		94764		126052.9

		B1999		27416.3		38056.7		41795.4		48886		60687.1		63265.3		75947.1		87325.3		95484.2		125226.1

		B2000		23150.4		31914.7		35271.9		41209.7		52352.5		55255.9		67892.4		78319.3		87240.1		116231.6

		B2001		18234.2		24353		27224.1		32967.5		43564.5		46531.3		58314.1		68877.6		75949.2		106217.5

		B2002		13339.4		20020		22282.4		27435.3		37184.4		39917.8		50216.5		60172.9		66661.4		97125.7

		B2003		14060.5		22529.8		25386.8		29979.7		38769.4		41071.7		50876.9		59798.5		65869.5		98271.3

		B2004		17591.9		25187.2		27595		32628.7		41156.4		43544.7		53384.7		62977.8		70263.8		103403.3

		B2005		18156.9		26681.8		29257.6		34902.8		44095.6		46892		57083.5		68428.4		77254.9		113930.2

		q		3.90E-07		5.09E-07		5.44E-07		6.12E-07		7.62E-07		8.84E-07		1.09E-06		1.37E-06		1.59E-06		2.57E-06

		s		0.3325		0.5034		0.5856		0.707		0.9439		0.8937		1.0986		1.0986		1.0986		1.0986

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  11.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.396

		Bootstrap estimate of Bias(q) =		2.66E-07

		=> Relative Bias(q) % =		43

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		147459.1		146043.6		140961.9		130734.5		119989.9		117580.8		147533.5		124260.7

		1990		131396		129942		124720.5		114190		103051.4		100542.5		131468.1		107407.8

		1991		121886.9		120356.7		114858.6		103739.5		91875.2		89186.8		121948		96425.7

		1992		95713.6		94380.8		89591.5		79899.2		69529.2		67175.9		95765.3		73471.4

		1993		82908.7		81589.6		76848.7		67247.1		56948.5		54607.8		82957.8		60838.2

		1994		73654		72386.7		67829.8		58590.8		48665.2		46404.7		73699.5		52436.6

		1995		68444.2		67266.9		63018.5		54388		45116		42993.7		68485		48826.1

		1996		70040.5		68810.1		64346		55244.4		45458.3		43197.4		70090.4		49693.3

		1997		71520.2		70252.5		65576.7		56002.7		45585		43115.3		71549.7		50851.7

		1998		74803.8		73444.5		68335.9		57762.3		46043.7		43156.7		74824.4		53189.7

		1999		73973.6		72550.5		67134.3		55720.4		42807.4		39495.9		73747.5

		2000		65165.9		63748.3		58319		46745.1		33441.5		29948.1

		2001		55758.9		54356		48963.7		37369.4		23841.7

		2002		48268.3		46817.7		41077.6		28427.8

		2003		48747.9		46929.8		39488.2

		2004		50956.3		48535.6

		2005		54765.3

		Mohn's Rho for Biomasses =   -0.293

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		1307924.8		1287311.8		1213309.2		1063005.8		897982.7		860192.9		1308447.9		952753.6

		1990		8003101.8		7898099.9		7519713.3		6744073.1		5883186.9		5682759.4		8006070.4		6187797.2

		1991		2076108.5		2045224		1934164.9		1707709.9		1457872.2		1400297.4		2076924.2		1542653.4

		1992		2311783.3		2278559.2		2159018.9		1915053.7		1646098.5		1584013.8		2312691.4		1739262.2

		1993		2571920.4		2536124.7		2407226.1		2144040.1		1855016.6		1788285.4		2572947.5		1958898.5

		1994		4534109.2		4478277.8		4276381.5		3863402.4		3417999.5		3315056.3		4536039.9		3607698.8

		1995		6556212.2		6482030.5		6206892.1		5642035.2		5037012.2		4893892.4		6559543.5		5365625.4

		1996		6274646.8		6202656.5		5933990.3		5371966.1		4760937.6		4611630.7		6279031.7		5134190.1

		1997		9323786.8		9222824.4		8812698.3		7963204.3		6973498.2		6710685.6		9313338.1		7803217.9

		1998		8317478.7		8231387.2		7884879.1		7106413.8		6175461.8		5906812.4		8321346.8		7170952.8

		1999		6463585.2		6393309.8		6106835.1		5439173.6		4592206.9		4335963.4		6301303.5

		2000		3207316.6		3163394.3		2992087		2606405.3		2122174.4		1982363.4

		2001		3126749.4		3081095.9		2895921.9		2451429.2		1839403.4

		2002		5599511.4		5469298.5		4868755.7		3422592.2

		2003		7289275.2		6968077.8		5618083.2

		2004		6086614		5748438.4

		2005		2884102

		Mohn's Rho for RecN =   -0.233

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		39876576		39497264.7		38135619.9		35395734.3		32520371.3		31876010.3		39896732.4		33667966.6

		N1990		31634681.1		31290463.1		30054789.9		27567181.2		24950296.6		24363164		31652558.9		25985182.7

		N1991		30966431.6		30579784.4		29190550.4		26381845.9		23388500.9		22710641.7		30982044.8		24541416.2

		N1992		25841653.2		25482280.3		24190966		21578580.1		18787146.9		18154153		25855752.1		19852442.1

		N1993		21102616.9		20764705.6		19550371.8		17091887.5		14457786.9		13859527.1		21115326.5		15454881.7

		N1994		18167760.2		17846107.5		16689976.7		14347413.5		11831457.2		11259094.2		18179348		12779076.6

		N1995		17825267.7		17500364.1		16331499.4		13959782		11410916.5		10829675.1		17836158.2		12389815.9

		N1996		18565873.8		18222377.9		16979512.9		14451980		11737403		11113939.6		18579112.6		12862789.6

		N1997		18443795.9		18086183.6		16785196.6		14125990.1		11263614.9		10598485.4		18458245.7		12553505.6

		N1998		20068198.3		19673499.5		18200730.8		15180764.3		11865247.2		11066560		20072976.2		13689612.8

		N1999		20168325.1		19754505		18188638.9		14919298.4		11264328.6		10345663.5		20174717.2

		N2000		18568396.5		18151731.7		16557407.2		13168798.2		9293945.4		8282692.3

		N2001		15216302.2		14819871.2		13300177.8		10051615.7		6299717.7

		N2002		12092308.5		11711802.8		10244409.9		7065768

		N2003		12508708.5		12069129		10289240.2

		N2004		14399939.4		13745132.6

		N2005		15388688.6

		Mohn's Rho for FullN =   -0.299

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		6.19E-07		6.29E-07		6.68E-07		7.63E-07		9.06E-07		9.46E-07		6.34E-07		8.53E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986
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SBLD

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:13

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		4.13E+03		found for s=		1.3425

		Search bracketed by low= 0.10 - high= 3.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     3

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1116683		42327939.8		156094.3		0.108		0.124		0.094		138470		3971661		1.342		0.15

		1990		2829215.9		33579986.2		131804.1		0.106		0.251		0.08		710473		2684996		1.342		0.15

		1991		1411065.7		28187566.4		110148.6		0.108		0.141		0.092		199361		2601332		1.342		0.15

		1992		565240.3		22877454		82352.6		0.169		0.553		0.134		312363		3060628		1.342		0.15

		1993		1563738.7		17048043.5		66169.9		0.148		0.175		0.124		273551		2107606		1.342		0.15

		1994		1447305		13810206.5		52983		0.14		0.268		0.106		388487		1459451		1.342		0.15

		1995		2807748.7		11417849.5		41685.6		0.22		0.248		0.168		695023		1912875		1.342		0.15

		1996		7378491.6		9824625.4		43086		0.221		0.138		0.218		1019889		2145467		1.342		0.15

		1997		5601842.9		11870221.6		45434.9		0.294		0.3		0.206		1678940		2451061		1.342		0.15

		1998		2366956.4		11206763.7		38483.8		0.454		0.95		0.209		2249585		2345924		1.342		0.15

		1999		5184903.5		7419555.6		31477.5		0.513		0.295		0.426		1531270		3161731		1.342		0.15

		2000		1531340.8		6494857.4		23446.9		0.714		0.495		0.469		757370		3043495		1.342		0.15

		2001		1527082.7		3381985.1		13548.8		2.077		0.595		0.909		907951		3075588		1.342		0.15

		2002		2143627.2		529571.4		4933		37.675		0.362		4.068		775983		2154549		1.342		0.15

		2003		2222415.2		0		3589.2		37.49		0.333		*******		740044		2105940		1.342		0.15

		2004		1813178.3		0		3057		37.286		0.325		*******		588901		1830142		1.342		0.15

		2005		37449		0		60.1		0		7.087		*******		265388		1454416		1.342		0.15

		q =		3.90E-05

		SSQ =		4.20E+03

		RMS =		2.63E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  4.92%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		58.445		4.1846		0.2583		0.42

		Ur1990		5.6		148.075		3.275		0.2021		0.26

		Ur1991		1.42		73.852		3.9514		0.2439		0.37

		Ur1992		1.58		29.583		2.9298		0.1808		0.2

		Ur1993		1.77		81.843		3.8338		0.2366		0.35

		Ur1994		3.22		75.749		3.158		0.1949		0.24

		Ur1995		5.33		146.951		3.3168		0.2047		0.26

		Ur1996		5.08		386.174		4.331		0.2673		0.45

		Ur1997		9.41		293.188		3.439		0.2122		0.28

		Ur1998		6.72		123.881		2.9142		0.1799		0.2

		Ur1999		4.39		271.366		4.1241		0.2545		0.4

		Ur2000		2.06		80.147		3.6612		0.226		0.32

		Ur2001		1.83		79.924		3.7768		0.2331		0.34

		Ur2002		2.87		112.193		3.6659		0.2262		0.32

		Ur2003		4.12		116.316		3.3405		0.2062		0.27

		Ur2004		3.97		94.898		3.174		0.1959		0.24

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 95.08%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		1650.169		4.1637		0.257		0.41

		Un1990		21.18		1309.127		4.1241		0.2545		0.4

		Un1991		18.49		1098.902		4.0848		0.2521		0.4

		Un1992		15.52		891.885		4.0512		0.25		0.39

		Un1993		13.63		664.624		3.8869		0.2399		0.36

		Un1994		12.09		538.396		3.7962		0.2343		0.34

		Un1995		14.68		445.129		3.4119		0.2106		0.28

		Un1996		10.69		383.016		3.5788		0.2209		0.3

		Un1997		13.74		462.765		3.5169		0.2171		0.29

		Un1998		7		436.9		4.1338		0.2551		0.41

		Un1999		7.65		289.254		3.6326		0.2242		0.31

		Un2000		8.3		253.204		3.4179		0.2109		0.28

		Un2001		6.21		131.848		3.0555		0.1886		0.22

		Un2002		7.96		20.646		0.9531		0.0588		0.02

		Un2003		11.73		0		-35.6403		-2.1996		30.24

		Un2004		12.34		0		-35.691		-2.2028		30.33

		Un2005		10.74		0		-35.5522		-2.1942		30.09

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		8.21E+20		******

		R1990		1.11E+21		******

		R1991		1.50E+21		******

		R1992		2.02E+21		******

		R1993		2.72E+21		******

		R1994		3.68E+21		******

		R1995		4.96E+21		******

		R1996		6.70E+21		******

		R1997		9.05E+21		******

		R1998		1.22E+22		******

		R1999		1.65E+22		******

		R2000		2.23E+22		******

		R2001		3.00E+22		******

		R2002		4.05E+22		******

		R2003		3.18E+22		******

		R2004		1.89E+22		******

		N1989		8.21E+20		******

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3

		B1990		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1

		B1991		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6

		B1992		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6

		B1993		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9

		B1994		52983		52983		52983		52983		52983		52983		52983		52983		52983		52983

		B1995		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6

		B1996		43086		43086		43086		43086		43086		43086		43086		43086		43086		43086

		B1997		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9

		B1998		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8

		B1999		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5

		B2000		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9

		B2001		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8

		B2002		4933		4933		4933		4933		4933		4933		4933		4933		4933		4933

		B2003		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2

		B2004		3057		3057		3057		3057		3057		3057		3057		3057		3057		3057

		B2005		1.4		3		3.6		11.7		38.8		233.3		128.7		416.6		1107.2		14479.5

		q		7.25E-08		8.51E-07		2.49E-06		8.16E-06		2.70E-05		1.30E-04		9.00E-05		2.93E-04		3.44E-04		1.81E-03

		s		1.0185		2.9949		2.9949		2.9949		2.9949		2.9169		2.9949		2.9949		2.9949		2.9949

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  99.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		2.324

		Bootstrap estimate of Bias(q) =		9.12E-05

		=> Relative Bias(q) % =		233.8

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		156094.3		34219.3		156094.3		452492.5		364106.9		372232.5		351947.7		452735.9

		B1990		131804.1		27376.5		131804.1		407438.4		324496.7		332126.3		313110.7		407488.8

		B1991		110148.6		28966.4		110148.6		362816.4		285903.6		292985.3		275380.7		362603

		B1992		82352.6		20821.7		82352.6		289525.6		226026.1		231874.8		217350.7		289258.6

		B1993		66169.9		14867.2		66169.9		258914.8		199458.5		204937.2		191348.3		258572.8

		B1994		52983		13452.2		52983		224440.9		171063.3		175985.9		163796.3		224040.1

		B1995		41685.6		15491.2		41685.6		187967.6		142273.8		146496.8		136061.4		187604.4

		B1996		43086		16298.5		43086		178377.1		133638.7		137784.7		127552.3		178108.6

		B1997		45434.9		16499.2		45434.9		169180.7		125366.3		129450.7		119356.1		169403.1

		B1998		38483.8		16262.5		38483.8		167752.5		122360.9		126622.5		116061.4		168657.2

		B1999		31477.5		16928.8		31477.5		159448.9		113649.7		117971.7		107246.8

		B2000		23446.9		14316.9		23446.9		141142.8		97313.7		101459.9

		B2001		13548.8		12196.8		13548.8		124131.9		82460.8

		B2002		4933		12051.2		4933		104170

		B2003		3589.2		14696.6		4536.9

		B2004		3057		17424.8

		B2005		228.9

		Mohn's Rho for Biomasses =    5.612

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		1116683		1071720.2		1116683		1432666.1		1096730.5		1127980.6		1053137.3		1414069.4

		R1990		2829215.9		6744881		2829215.9		9025800.3		6957095.7		7150090.8		6686827.1		8926766.8

		R1991		1411065.7		1828036.4		1411065.7		2289599.5		1756734.4		1806355.3		1687416.7		2261608.9

		R1992		565240.3		2306673.2		565240.3		2554446		1962749		2017882.9		1885633.7		2524768.9

		R1993		1563738.7		2338420.5		1563738.7		2869701.4		2208466.8		2270151		2122037.2		2838995.8

		R1994		1447305		3124389.2		1447305		5267635.5		4079696.9		4190966.3		3922474.3		5231198.6

		R1995		2807748.7		3618441.2		2807748.7		8458744.2		6598726.3		6774160.2		6346054.4		8461398.7

		R1996		7378491.6		3715314		7378491.6		8034286.2		6254388.5		6423029.2		6009662.7		8061424.6

		R1997		5601842.9		4572588.6		5601842.9		13361402.1		10394498.4		10681935.3		9960188		13631796.9

		R1998		2366956.4		5256634.5		2366956.4		10445500.3		8061130.1		8293700.4		7710166.5		10675626.8

		R1999		5184903.5		5602759.8		5184903.5		7126203.4		5437229.3		5601955.8		5191520.1

		R2000		1531340.8		3407941.2		1531340.8		3344158		2531458.2		2609588.7

		R2001		1527082.7		4473450.4		1527082.7		3015331.2		2253871

		R2002		2143627.2		4380352.5		2143627.2		4620031.3

		R2003		2222415.2		4531046.2		2809203.9

		R2004		1813178.3		4622422.7

		R2005		142636.5

		Mohn's Rho for RecN =    1.094

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		42327939.8		8920426.7		42327939.8		**********		99388880.8		**********		96072850.4		**********

		N1990		33579986.2		4787173.2		33579986.2		**********		82675619.9		84609048.4		79783965.1		**********

		N1991		28187566.4		6775606.8		28187566.4		93877665.2		73997469		75827698.7		71275976.3		93834085.8

		N1992		22877454		4806899.6		22877454		80173607.1		62603922.4		64221924.9		60201849.7		80112006.3

		N1993		17048043.5		2993438.5		17048043.5		68075424.8		52443778.6		53883860.5		50309921.7		67996861.1

		N1994		13810206.5		2380070.6		13810206.5		58853933.1		44830520.6		46123102.7		42919502.4		58759884.2

		N1995		11417849.5		3023320.1		11417849.5		53475533.1		40383001.9		41591308.1		38602850.5		53363222.9

		N1996		9824625.4		3297156.5		9824625.4		50887866.1		38018087.8		39209084		36268420.7		50793484.6

		N1997		11870221.6		3099050.9		11870221.6		47778128.1		35169035		36339285.4		33452445.2		47720251.4

		N1998		11206763.7		2771459.7		11206763.7		48791699.8		35385315.1		36639958.2		33534018.2		48974615.8

		N1999		7419555.6		2646391.3		7419555.6		46722477.1		33131248.4		34411304.8		31235745.2

		N2000		6494857.4		2746209		6494857.4		41994087.7		28842295.3		30085831.5

		N2001		3381985.1		1770698.4		3381985.1		35496762		23477412.1

		N2002		529571.4		1678686.4		529571.4		29451963.4

		N2003		0		2496281.1		0

		N2004		0		3408133.6

		N2005		0

		Mohn's Rho for FullN = ********

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		1.37E-04		3.81E-06		1.47E-05		2.08E-07		2.71E-07		2.64E-07		2.82E-07		2.10E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.2257		0.1001		2.9943		2.9963		2.9945		2.9946		2.9967





SBLB

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:10

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.38E+00		found for s=		1.997

		Search bracketed by low= 0.10 - high= 2.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:    13

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		417308.9		29108136.5		106788.4		0.163		0.332		0.136		138470		3971661		1.997		0.15

		1990		2487545.1		21599639.1		85684.4		0.165		0.286		0.124		710473		2684996		1.997		0.15

		1991		1176391		17581907.3		69200.1		0.175		0.169		0.148		199361		2601332		1.997		0.15

		1992		670082.8		13547092.3		49305.1		0.295		0.466		0.226		312363		3060628		1.997		0.15

		1993		974800.7		9107565.6		35569.3		0.294		0.281		0.231		273551		2107606		1.997		0.15

		1994		1491473.2		6468870.2		26040.7		0.288		0.26		0.226		388487		1459451		1.997		0.15

		1995		1815471.8		5137118.5		19610.5		0.518		0.383		0.372		695023		1912875		1.997		0.15

		1996		2630822.8		3564689.6		15564.2		0.8		0.388		0.602		1019889		2145467		1.997		0.15

		1997		10089281.6		2395888.6		22527.9		0.441		0.166		1.023		1678940		2451061		1.997		0.15

		1998		3507029.8		6916121.9		26704.7		0.645		0.641		0.339		2249585		2345924		1.997		0.15

		1999		2489167.8		4707836.3		18756.7		1.214		0.615		0.672		1531270		3161731		1.997		0.15

		2000		847576.8		1840617.7		7304.4		37.68		0.894		1.654		757370		3043495		1.997		0.15

		2001		1012978.6		0		1407		36.704		0.896		*******		907951		3075588		1.997		0.15

		2002		889137.4		0		1320.4		36.574		0.873		*******		775983		2154549		1.997		0.15

		2003		1600779.6		0		2585.3		37.162		0.462		*******		740044		2105940		1.997		0.15

		2004		3278752.9		0		5528		1.586		0.18		*******		588901		1830142		1.997		0.15

		2005		6471.1		577797.4		1892.9		0		41.011		2.517		265388		1454416		1.997		0.15

		q =		1.52E-04

		SSQ =		5.29E+03

		RMS =		3.31E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  7.74%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		126.397		4.956		0.2726		0.46

		Ur1990		5.6		753.441		4.9019		0.2696		0.45

		Ur1991		1.42		356.311		5.5251		0.3039		0.58

		Ur1992		1.58		202.958		4.8556		0.267		0.45

		Ur1993		1.77		295.253		5.1169		0.2814		0.49

		Ur1994		3.22		451.745		4.9437		0.2719		0.46

		Ur1995		5.33		549.88		4.6363		0.255		0.41

		Ur1996		5.08		796.837		5.0553		0.278		0.48

		Ur1997		9.41		3055.894		5.7832		0.3181		0.63

		Ur1998		6.72		1062.227		5.063		0.2785		0.48

		Ur1999		4.39		753.932		5.146		0.283		0.5

		Ur2000		2.06		256.718		4.8253		0.2654		0.44

		Ur2001		1.83		306.816		5.1219		0.2817		0.5

		Ur2002		2.87		269.307		4.5415		0.2498		0.39

		Ur2003		4.12		484.852		4.768		0.2622		0.43

		Ur2004		3.97		993.086		5.5221		0.3037		0.58

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 92.26%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		4414.9		5.1478		0.2831		0.5

		Un1990		21.18		3276.069		5.0413		0.2773		0.48

		Un1991		18.49		2666.69		4.9714		0.2734		0.47

		Un1992		15.52		2054.72		4.8858		0.2687		0.45

		Un1993		13.63		1381.366		4.6186		0.254		0.4

		Un1994		12.09		981.149		4.3963		0.2418		0.37

		Un1995		14.68		779.159		3.9717		0.2184		0.3

		Un1996		10.69		540.665		3.9235		0.2158		0.29

		Un1997		13.74		363.39		3.2752		0.1801		0.2

		Un1998		7		1048.985		5.0097		0.2755		0.47

		Un1999		7.65		714.049		4.5362		0.2495		0.39

		Un2000		8.3		279.171		3.5156		0.1933		0.23

		Un2001		6.21		0		-33.6458		-1.8505		21.4

		Un2002		7.96		0		-33.8941		-1.8641		21.72

		Un2003		11.73		0		-34.2818		-1.8854		22.22

		Un2004		12.34		0		-34.3325		-1.8882		22.28

		Un2005		10.74		87.636		2.0992		0.1155		0.08

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.15E+21		******

		R1990		2.90E+21		******

		R1991		3.92E+21		******

		R1992		5.28E+21		******

		R1993		7.13E+21		******

		R1994		9.63E+21		******

		R1995		1.30E+22		******

		R1996		1.75E+22		******

		R1997		2.37E+22		******

		R1998		3.20E+22		******

		R1999		4.32E+22		******

		R2000		5.83E+22		******

		R2001		5.11E+22		******

		R2002		4.01E+22		******

		R2003		2.37E+22		******

		R2004		7.32E-10		0

		N1989		2.15E+21		******

		Percentiles in  498 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		106774.9		106788.4		106788.4		106788.4		106788.4		106789		106788.4		106788.4		106788.4		107102.6

		B1990		82490.8		84221.4		84480.1		85684.4		85684.4		85458.2		85684.4		85684.4		85684.4		87004.7

		B1991		60588.5		65644		66272.8		69183.1		69200.1		68641		69200.1		69200.1		69200.1		72384.5

		B1992		41529.6		46455.6		46959.5		49291.5		49305.1		48851.3		49305.1		49305.1		49305.1		51856.7

		B1993		28544.1		32994.8		33450		35556.9		35569.3		35159.3		35569.3		35569.3		35569.3		37874.7

		B1994		20087.8		23859.1		24244.9		26030.3		26040.7		25693.2		26040.7		26040.7		26040.7		27994.1

		B1995		15056.5		17941.6		18236.7		19602.5		19610.5		19343.4		19610.5		19610.5		19610.5		21105

		B1996		11637.2		14101.9		14351.9		15557.3		15564.2		15326		15564.2		15564.2		15564.2		18177.6

		B1997		6069.5		13402		15431.2		19551.5		22527.9		20485.9		22527.9		22527.9		22527.9		24931

		B1998		5064.2		10570.6		13862.5		21992.1		26692.3		23243.4		26694.8		26699.6		26699.6		31031.9

		B1999		3781		4639.1		7519.6		14637.3		18745.8		15830.9		18748		18752.2		18752.2		22543

		B2000		1351.9		1351.9		1351.9		3699.8		7295		5463.7		7296.9		7300.6		7300.6		10617.7

		B2001		1407		1407		1407		1407		1407		1407		1407		1407		1407		1407

		B2002		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4

		B2003		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3

		B2004		5528		5528		5528		5528		5528		5528		5528		5528		5528		5528

		B2005		1755.6		1882.8		1883.3		1885.2		1892.4		2078.8		1915.9		1997.4		2230.5		12564.7

		q		4.69E-07		5.02E-06		1.48E-05		4.85E-05		1.66E-04		1.09E-03		5.88E-04		1.86E-03		4.79E-03		7.20E-02

		s		0.5398		1.997		1.997		1.997		1.997		1.985		1.997		1.997		1.997		1.997

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =   0.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		3.533

		Bootstrap estimate of Bias(q) =		9.41E-04

		=> Relative Bias(q) % =		620.3

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		106788.4		106788.4		106788.4		106788.4		106788.4		218024		211185.7		244749.7

		B1990		84019.9		85684.4		85684.4		85684.4		85684.4		191615.2		185035.5		217245.6

		B1991		65154		69200.1		69200.1		69200.1		69200.1		168901.3		162560.2		193480.9

		B1992		46063		49305.1		49305.1		49305.1		49305.1		131475.7		126158.7		152045.3

		B1993		32640.1		35569.3		35569.3		35569.3		35569.3		113149.4		108083.6		132708.9

		B1994		23558.6		26040.7		26040.7		26040.7		26040.7		96662.4		91997.3		114644.6

		B1995		17711.7		19610.5		19610.5		19610.5		19610.5		83065.4		78902.1		99144.3

		B1996		13929.4		15564.2		15564.2		15564.2		15564.2		79924.7		75673.2		96432.7

		B1997		18618.4		22527.9		22527.9		22527.9		22527.9		77024.5		72608.8		94432.9

		B1998		20773.2		26699.6		26699.6		26699.6		26699.6		76249.7		71377.4		95807.5

		B1999		13426.1		18752.2		18752.2		18752.2		18752.2		70462.2		65276.5

		B2000		2639.9		7300.6		7300.6		7300.6		7300.6		57972.3

		B2001		1407		1407		1407		1407		994.2

		B2002		1320.4		1320.4		1320.4		450.5

		B2003		2585.3		2585.3		220.2

		B2004		5528		81

		B2005		1925.5

		Mohn's Rho for Biomasses =    3.654

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		417308.9		417308.9		417308.9		417308.9		417308.9		950564		907850.4		1108144.5

		R1990		1258225.8		2487545.1		2487545.1		2487545.1		2487545.1		6081751.6		5824503.1		7037270.5

		R1991		1176391		1176391		1176391		1176391		1176391		1527930.1		1460588.1		1777051.6

		R1992		670082.8		670082.8		670082.8		670082.8		670082.8		1711833.8		1637307		1988370.5

		R1993		974800.7		974800.7		974800.7		974800.7		974800.7		1928848.3		1845893.8		2238297.4

		R1994		1491473.2		1491473.2		1491473.2		1491473.2		1491473.2		3577727		3431030		4137516.7

		R1995		1815471.8		1815471.8		1815471.8		1815471.8		1815471.8		5659716.8		5433677.9		6557210.8

		R1996		2630822.8		2630822.8		2630822.8		2630822.8		2630822.8		5347491.3		5123687.9		6246900.5

		R1997		8368540.6		10089281.6		10089281.6		10089281.6		10089281.6		8479548.5		8082414.4		10167771.3

		R1998		3414463.9		3507029.8		3507029.8		3507029.8		3507029.8		6855693.5		6504896.3		8360946.4

		R1999		2489167.8		2489167.8		2489167.8		2489167.8		2489167.8		4737857.6		4471173.3

		R2000		847576.8		847576.8		847576.8		847576.8		847576.8		2197261.7

		R2001		1012978.6		1012978.6		1012978.6		1012978.6		715760.6

		R2002		889137.4		889137.4		889137.4		303350.8

		R2003		1600779.6		1600779.6		136329.1

		R2004		3278752.9		48045.5

		R2005		26808.3

		Mohn's Rho for RecN =    0.141

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		29108136.5		29108136.5		29108136.5		29108136.5		29108136.5		59385684.1		57528661.5		66647453.8

		N1990		21599639.1		21599639.1		21599639.1		21599639.1		21599639.1		48118742.7		46483624.6		54504636.6

		N1991		16523822.4		17581907.3		17581907.3		17581907.3		17581907.3		43500673.5		41871898.5		49819486.1

		N1992		12636390.2		13547092.3		13547092.3		13547092.3		13547092.3		36158153.6		34698292.2		41811226.8

		N1993		8323717		9107565.6		9107565.6		9107565.6		9107565.6		29465729.8		28145069.6		34569392.3

		N1994		5794205.4		6468870.2		6468870.2		6468870.2		6468870.2		24812460.9		23604358.5		29471569.3

		N1995		4556429.2		5137118.5		5137118.5		5137118.5		5137118.5		22721248.7		21555162		27213195.9

		N1996		3064885.7		3564689.6		3564689.6		3564689.6		3564689.6		22008263		20810049.4		26646998

		N1997		1965703.3		2395888.6		2395888.6		2395888.6		2395888.6		20608677.5		19384736.1		25375402.4

		N1998		5063184.7		6914504		6914504		6914504		6914504		21204886.6		19809614		26760711.6

		N1999		3032081.3		4706443.8		4706443.8		4706443.8		4706443.8		19888511.5		18385655.3

		N2000		398282		1839419.1		1839419.1		1839419.1		1839419.1		16842211.2

		N2001		0		0		0		0		0

		N2002		0		0		0		0

		N2003		0		0		0

		N2004		0		0

		N2005		577797.4

		Mohn's Rho for FullN =    7.234

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		7.30E-04		8.26E-04		3.02E-04		9.45E-05		2.55E-05		4.70E-07		4.92E-07		4.03E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.1001		0.1001		0.1001		0.1001		1.997		1.997		1.997





SBLA

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:05

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.68E+00		found for s=		1.0986

		Search bracketed by low= 0.10 - high= 1.10

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)																																		0.3575129534

		Other model settings are recalled in Tables below

																																																														Stock Red.		CSA

		Blue ling- from length distribution in French landings - Recruits																																																										1963		0

		CSA Population Estimates																																																										1964		0.029

																																																												1965		0.029

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M						Year		TSBiom		5th percentile		p95																										1966		0.017

		1989		1308447.9		39888951.8		147505.1		0.114		0.106		0.1		138470		3971661		1.099		0.15						1989		192694.8		163259.7		247876.3																										1967		0.009

		1990		8006070.4		31645783.2		131442.3		0.097		0.089		0.085		710473		2684996		1.099		0.15						1990		173419.6		146274.3		229546.4																										1968		0.018

		1991		2076924.2		30978542.5		121934.6		0.096		0.096		0.084		199361		2601332		1.099		0.15						1991		160223.4		134258		218989																										1969		0.008

		1992		2312691.4		25852779.1		95754.7		0.138		0.135		0.118		312363		3060628		1.099		0.15						1992		127148.6		105678.9		176031.1																										1970		0.022

		1993		2572947.5		21112974.6		82949		0.115		0.106		0.1		273551		2107606		1.099		0.15						1993		112112.1		91296.4		159806.1																										1971		0.017

		1994		4536039.9		18177559.3		73692.9		0.092		0.086		0.08		388487		1459451		1.099		0.15						1994		99611.1		80311.2		143982.2																										1972		0.031

		1995		6559543.5		17835363.5		68482.4		0.122		0.106		0.107		695023		1912875		1.099		0.15						1995		90498.5		73770.6		130714																										1973		0.055

		1996		6279031.7		18577430.7		70084.9		0.148		0.162		0.115		1019889		2145467		1.099		0.15						1996		91590.4		75200		133316.8																										1974		0.027

		1997		9313338.1		18457517.1		71547.5		0.175		0.18		0.133		1678940		2451061		1.099		0.15						1997		92678.7		75655		134805																										1975		0.03

		1998		8321346.8		20071015		74818.2		0.192		0.27		0.117		2249585		2345924		1.099		0.15						1998		96670.9		77967		148812.8																										1976		0.099

		1999		6465753.4		20174078.8		73995.2		0.211		0.237		0.157		1531270		3161731		1.099		0.15						1999		95616.9		75430.7		146742																										1977		0.072

		2000		3208467.9		18575214.9		65189.8		0.208		0.236		0.164		757370		3043495		1.099		0.15						2000		85436.6		65112.7		132980.7																										1978		0.041

		2001		3127933.7		15223161.8		55783.8		0.267		0.29		0.202		907951		3075588		1.099		0.15						2001		74669.4		55656.8		120592.3																										1979		0.041

		2002		5601705.5		12099232		48294.4		0.197		0.139		0.178		775983		2154549		1.099		0.15						2002		64916.2		46936.7		109111.6																										1980		0.088

		2003		7291966.5		12516556.1		48775.5		0.168		0.101		0.168		740044		2105940		1.099		0.15						2003		63033.1		46137.3		103084.7																										1981		0.045

		2004		6088800.3		14409010.2		50985.6		0.136		0.097		0.127		588901		1830142		1.099		0.15						2004		64568.6		48065.7		104238.9																										1982		0.059

		2005		2885262.1		15398377.7		54798.8		0		0.092		0.094		265388		1454416		1.099		0.15						2005		69482.1		51022.5		113642.6																										1983		0.102

																																										Stock Red		CSA		5th percent		95th percent												1984		0.143

		q =		6.18E-07																																				1963		164500																		1985		0.204

																																								1964		162136																		1986		0.231

		SSQ =		1.68E+00																																				1965		157747																		1987		0.243

		RMS =		1.05E-01																																				1966		154709																		1988		0.338

																																								1967		153463																		1989		0.313		0.114

																																								1968		152240																		1990		0.264		0.097

		Blue ling- from length distribution in French landings - Recruits																																						1969		151307																		1991		0.255		0.096

		Residuals:																																						1970		150157																		1992		0.299		0.138

																																								1971		148504																		1993		0.225		0.115

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 23.51%																																						1972		146354																		1994		0.155		0.092

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1973		141771																		1995		0.182		0.122

		Ur1989		0.89		0.889		-0.0013		-0.004		0								1989		-0.0018																		1974		138016																		1996		0.211		0.148

		Ur1990		5.6		5.439		-0.0292		-0.0904		0.05								1990		-0.0293																		1975		136301																		1997		0.262		0.175

		Ur1991		1.42		1.411		-0.0064		-0.0199		0								1991		-0.0077																		1976		130087																		1998		0.294		0.192

		Ur1992		1.58		1.571		-0.0057		-0.0176		0								1992		-0.0081																		1977		122310																		1999		0.389		0.211

		Ur1993		1.77		1.748		-0.0126		-0.0389		0.01								1993		-0.013																		1978		118974																		2000		0.401		0.208

		Ur1994		3.22		3.081		-0.044		-0.136		0.12								1994		-0.0363																		1979		117826																		2001		0.502		0.267

		Ur1995		5.33		4.456		-0.1791		-0.5535		1.91								1995		-0.1477																		1980		114244																		2002		0.39		0.197

		Ur1996		5.08		4.265		-0.1748		-0.5401		1.82								1996		-0.145																		1981		111119																		2003		0.295		0.168

		Ur1997		9.41		6.327		-0.397		-1.2269		9.41								1997		-0.3434																		1982		109866																		2004				0.136

		Ur1998		6.72		5.653		-0.1729		-0.5344		1.79								1998		-0.1479																		1983		105799																		2005

		Ur1999		4.39		4.392		0.0005		0.0016		0								1999		-0.0037																		1984		98172

		Ur2000		2.06		2.18		0.0564		0.1743		0.19								2000		0.0424																		1985		87386

		Ur2001		1.83		2.125		0.1494		0.4617		1.33								2001		0.1163																		1986		75672

		Ur2002		2.87		3.805		0.2821		0.8718		4.75								2002		0.2331																		1987		65605

		Ur2003		4.12		4.954		0.1842		0.5694		2.03								2003		0.1775																		1988		55187

		Ur2004		3.97		4.136		0.041		0.1267		0.1								2004		0.0484																		1989		46533		147505.1		66274.1		177067.9

																																								1990		42094		131442.3		56212.3		160674.2

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 76.49%																																						1991		39983		121934.6		54759.2		150363.9

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1992		37760		95754.7		40633.8		119935

		Un1989		25.66		24.665		-0.0395		-0.1222		0.09								1989		-0.0395																		1993		36758		82949		31547.2		104881.7

		Un1990		21.18		19.568		-0.0791		-0.2446		0.37								1990		-0.0791																		1994		38334		73692.9		27997.3		93414.9

		Un1991		18.49		19.156		0.0354		0.1093		0.07								1991		0.0354																		1995		40066		68482.4		29394.4		86618.3

		Un1992		15.52		15.986		0.0296		0.0915		0.05								1992		0.0296																		1996		40178		70084.9		31458.5		88278.3

		Un1993		13.63		13.055		-0.0431		-0.1331		0.11								1993		-0.0431																		1997		38548		71547.5		34125.2		90133.8

		Un1994		12.09		11.24		-0.0729		-0.2252		0.32								1994		-0.0729																		1998		35740		74818.2		38058.4		94764

		Un1995		14.68		11.029		-0.286		-0.8838		4.88								1995		-0.286																		1999		31508		73995.2		38056.7		95484.2

		Un1996		10.69		11.487		0.0719		0.2223		0.31								1996		0.0719																		2000		27227		65189.8		31914.7		87240.1

		Un1997		13.74		11.413		-0.1855		-0.5734		2.05								1997		-0.1855																		2001		23140		55783.8		24353		75949.2

		Un1998		7		12.411		0.5727		1.7698		19.58								1998		0.5727																		2002		21053		48294.4		20020		66661.4

		Un1999		7.65		12.475		0.489		1.5112		14.27								1999		0.489																		2003		21628		48775.5		22529.8		65869.5

		Un2000		8.3		11.486		0.3249		1.004		6.3								2000		0.3249																		2004				50985.6		25187.2		70263.8

		Un2001		6.21		9.413		0.416		1.2855		10.33								2001		0.416																		2005				54798.8		26681.8		77254.9

		Un2002		7.96		7.482		-0.062		-0.1915		0.23								2002		-0.062

		Un2003		11.73		7.74		-0.4158		-1.285		10.32								2003		-0.4158

		Un2004		12.34		8.91		-0.3257		-1.0065		6.33								2004		-0.3257

		Un2005		10.74		9.522		-0.1204		-0.3721		0.87								2005		-0.1204

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.30E+11		36.6

		R1990		7.49E+12		34.2

		R1991		5.61E+11		36.1

		R1992		6.82E+11		35.7

		R1993		8.26E+11		35.3

		R1994		2.33E+12		33.7

		R1995		4.31E+12		31.7

		R1996		4.02E+12		31.9

		R1997		7.11E+12		28.6

		R1998		5.88E+12		29.1

		R1999		3.86E+12		30.4

		R2000		1.16E+12		33.6

		R2001		1.11E+12		33.6

		R2002		3.09E+12		31.4

		R2003		5.20E+12		31.3

		R2004		4.36E+12		34.3

		N1989		4.24E+13		16.3

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		44576.6		66274.1		73114.4		91280		121907.4		120980.4		150028.3		168632.5		177067.9		207369.6

		B1990		36152.9		56212.3		62932.5		78980.8		108323		107133.3		133587.5		152192.7		160674.2		192192.6

		B1991		36733.9		54759.2		60208.7		73446.3		101060.1		100229.6		124781.5		141183.7		150363.9		186603.9

		B1992		27496.3		40633.8		45321.1		55363.1		78129		78060.1		98264.5		112783.9		119935		151269.2

		B1993		18634.9		31547.2		36457		44945.9		66385.2		66628.2		85119.8		98953.9		104881.7		137286.3

		B1994		15965.2		27997.3		32490.3		41337		58755.9		59325.5		75885		88328.9		93414.9		125705

		B1995		19694		29394.4		33522.6		41272.9		55100.8		56389.4		70381.1		80658.8		86618.3		114519.2

		B1996		20742.6		31458.5		36178.1		44282.8		57338.7		58389.6		71333.3		82463.3		88278.3		115775

		B1997		21412.5		34125.2		38971.7		46424.5		59686.8		60485.8		72865.4		84326.8		90133.8		120166.2

		B1998		23188.4		38058.4		41800.7		49704.4		61783.6		63801		76391.7		87579.4		94764		126052.9

		B1999		27416.3		38056.7		41795.4		48886		60687.1		63265.3		75947.1		87325.3		95484.2		125226.1

		B2000		23150.4		31914.7		35271.9		41209.7		52352.5		55255.9		67892.4		78319.3		87240.1		116231.6

		B2001		18234.2		24353		27224.1		32967.5		43564.5		46531.3		58314.1		68877.6		75949.2		106217.5

		B2002		13339.4		20020		22282.4		27435.3		37184.4		39917.8		50216.5		60172.9		66661.4		97125.7

		B2003		14060.5		22529.8		25386.8		29979.7		38769.4		41071.7		50876.9		59798.5		65869.5		98271.3

		B2004		17591.9		25187.2		27595		32628.7		41156.4		43544.7		53384.7		62977.8		70263.8		103403.3

		B2005		18156.9		26681.8		29257.6		34902.8		44095.6		46892		57083.5		68428.4		77254.9		113930.2

		q		3.90E-07		5.09E-07		5.44E-07		6.12E-07		7.62E-07		8.84E-07		1.09E-06		1.37E-06		1.59E-06		2.57E-06

		s		0.3325		0.5034		0.5856		0.707		0.9439		0.8937		1.0986		1.0986		1.0986		1.0986

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  11.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.396

		Bootstrap estimate of Bias(q) =		2.66E-07

		=> Relative Bias(q) % =		43

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		147459.1		146043.6		140961.9		130734.5		119989.9		117580.8		147533.5		124260.7

		1990		131396		129942		124720.5		114190		103051.4		100542.5		131468.1		107407.8

		1991		121886.9		120356.7		114858.6		103739.5		91875.2		89186.8		121948		96425.7

		1992		95713.6		94380.8		89591.5		79899.2		69529.2		67175.9		95765.3		73471.4

		1993		82908.7		81589.6		76848.7		67247.1		56948.5		54607.8		82957.8		60838.2

		1994		73654		72386.7		67829.8		58590.8		48665.2		46404.7		73699.5		52436.6

		1995		68444.2		67266.9		63018.5		54388		45116		42993.7		68485		48826.1

		1996		70040.5		68810.1		64346		55244.4		45458.3		43197.4		70090.4		49693.3

		1997		71520.2		70252.5		65576.7		56002.7		45585		43115.3		71549.7		50851.7

		1998		74803.8		73444.5		68335.9		57762.3		46043.7		43156.7		74824.4		53189.7

		1999		73973.6		72550.5		67134.3		55720.4		42807.4		39495.9		73747.5

		2000		65165.9		63748.3		58319		46745.1		33441.5		29948.1

		2001		55758.9		54356		48963.7		37369.4		23841.7

		2002		48268.3		46817.7		41077.6		28427.8

		2003		48747.9		46929.8		39488.2

		2004		50956.3		48535.6

		2005		54765.3

		Mohn's Rho for Biomasses =   -0.293

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		1307924.8		1287311.8		1213309.2		1063005.8		897982.7		860192.9		1308447.9		952753.6

		1990		8003101.8		7898099.9		7519713.3		6744073.1		5883186.9		5682759.4		8006070.4		6187797.2

		1991		2076108.5		2045224		1934164.9		1707709.9		1457872.2		1400297.4		2076924.2		1542653.4

		1992		2311783.3		2278559.2		2159018.9		1915053.7		1646098.5		1584013.8		2312691.4		1739262.2

		1993		2571920.4		2536124.7		2407226.1		2144040.1		1855016.6		1788285.4		2572947.5		1958898.5

		1994		4534109.2		4478277.8		4276381.5		3863402.4		3417999.5		3315056.3		4536039.9		3607698.8

		1995		6556212.2		6482030.5		6206892.1		5642035.2		5037012.2		4893892.4		6559543.5		5365625.4

		1996		6274646.8		6202656.5		5933990.3		5371966.1		4760937.6		4611630.7		6279031.7		5134190.1

		1997		9323786.8		9222824.4		8812698.3		7963204.3		6973498.2		6710685.6		9313338.1		7803217.9

		1998		8317478.7		8231387.2		7884879.1		7106413.8		6175461.8		5906812.4		8321346.8		7170952.8

		1999		6463585.2		6393309.8		6106835.1		5439173.6		4592206.9		4335963.4		6301303.5

		2000		3207316.6		3163394.3		2992087		2606405.3		2122174.4		1982363.4

		2001		3126749.4		3081095.9		2895921.9		2451429.2		1839403.4

		2002		5599511.4		5469298.5		4868755.7		3422592.2

		2003		7289275.2		6968077.8		5618083.2

		2004		6086614		5748438.4

		2005		2884102

		Mohn's Rho for RecN =   -0.233

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		39876576		39497264.7		38135619.9		35395734.3		32520371.3		31876010.3		39896732.4		33667966.6

		N1990		31634681.1		31290463.1		30054789.9		27567181.2		24950296.6		24363164		31652558.9		25985182.7

		N1991		30966431.6		30579784.4		29190550.4		26381845.9		23388500.9		22710641.7		30982044.8		24541416.2

		N1992		25841653.2		25482280.3		24190966		21578580.1		18787146.9		18154153		25855752.1		19852442.1

		N1993		21102616.9		20764705.6		19550371.8		17091887.5		14457786.9		13859527.1		21115326.5		15454881.7

		N1994		18167760.2		17846107.5		16689976.7		14347413.5		11831457.2		11259094.2		18179348		12779076.6

		N1995		17825267.7		17500364.1		16331499.4		13959782		11410916.5		10829675.1		17836158.2		12389815.9

		N1996		18565873.8		18222377.9		16979512.9		14451980		11737403		11113939.6		18579112.6		12862789.6

		N1997		18443795.9		18086183.6		16785196.6		14125990.1		11263614.9		10598485.4		18458245.7		12553505.6

		N1998		20068198.3		19673499.5		18200730.8		15180764.3		11865247.2		11066560		20072976.2		13689612.8

		N1999		20168325.1		19754505		18188638.9		14919298.4		11264328.6		10345663.5		20174717.2

		N2000		18568396.5		18151731.7		16557407.2		13168798.2		9293945.4		8282692.3

		N2001		15216302.2		14819871.2		13300177.8		10051615.7		6299717.7

		N2002		12092308.5		11711802.8		10244409.9		7065768

		N2003		12508708.5		12069129		10289240.2

		N2004		14399939.4		13745132.6

		N2005		15388688.6

		Mohn's Rho for FullN =   -0.299

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		6.19E-07		6.29E-07		6.68E-07		7.63E-07		9.06E-07		9.46E-07		6.34E-07		8.53E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986
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Ln residuals - RECRUITS
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Ln residuals - FULLY RECRUITED
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		1989		1989		1989		1989		1989		1989		1989		1989

		1990		1990		1990		1990		1990		1990		1990		1990

		1991		1991		1991		1991		1991		1991		1991		1991

		1992		1992		1992		1992		1992		1992		1992		1992

		1993		1993		1993		1993		1993		1993		1993		1993

		1994		1994		1994		1994		1994		1994		1994		1994

		1995		1995		1995		1995		1995		1995		1995		1995

		1996		1996		1996		1996		1996		1996		1996		1996

		1997		1997		1997		1997		1997		1997		1997		1997

		1998		1998		1998		1998		1998		1998		1998		1998

		1999		1999		1999		1999		1999		1999		1999		1999

		2000		2000		2000		2000		2000		2000		2000		2000

		2001		2001		2001		2001		2001		2001		2001		2001

		2002		2002		2002		2002		2002		2002		2002		2002

		2003		2003		2003		2003		2003		2003		2003		2003

		2004		2004		2004		2004		2004		2004		2004		2004

		2005		2005		2005		2005		2005		2005		2005		2005



Total stock biomass (t)

147459.1

146043.6

140961.9

130734.5

119989.9

117580.8

147533.5

124260.7

131396

129942

124720.5

114190

103051.4

100542.5

131468.1

107407.8

121886.9

120356.7

114858.6

103739.5

91875.2

89186.8

121948

96425.7

95713.6

94380.8

89591.5

79899.2

69529.2

67175.9

95765.3

73471.4

82908.7

81589.6

76848.7

67247.1

56948.5

54607.8

82957.8

60838.2

73654

72386.7

67829.8

58590.8

48665.2

46404.7

73699.5

52436.6

68444.2

67266.9

63018.5

54388

45116

42993.7

68485

48826.1

70040.5

68810.1

64346

55244.4

45458.3

43197.4

70090.4

49693.3

71520.2

70252.5

65576.7

56002.7

45585

43115.3

71549.7

50851.7

74803.8

73444.5

68335.9

57762.3

46043.7

43156.7

74824.4

53189.7

73973.6

72550.5

67134.3

55720.4

42807.4

39495.9

73747.5

65165.9

63748.3

58319

46745.1

33441.5

29948.1

55758.9

54356

48963.7

37369.4

23841.7

48268.3

46817.7

41077.6

28427.8

48747.9

46929.8

39488.2

50956.3

48535.6

54765.3



		1989		1989		1989		1989		1989		1989		1989		1989

		1990		1990		1990		1990		1990		1990		1990		1990

		1991		1991		1991		1991		1991		1991		1991		1991

		1992		1992		1992		1992		1992		1992		1992		1992

		1993		1993		1993		1993		1993		1993		1993		1993

		1994		1994		1994		1994		1994		1994		1994		1994

		1995		1995		1995		1995		1995		1995		1995		1995

		1996		1996		1996		1996		1996		1996		1996		1996

		1997		1997		1997		1997		1997		1997		1997		1997

		1998		1998		1998		1998		1998		1998		1998		1998

		1999		1999		1999		1999		1999		1999		1999		1999

		2000		2000		2000		2000		2000		2000		2000		2000

		2001		2001		2001		2001		2001		2001		2001		2001

		2002		2002		2002		2002		2002		2002		2002		2002

		2003		2003		2003		2003		2003		2003		2003		2003

		2004		2004		2004		2004		2004		2004		2004		2004

		2005		2005		2005		2005		2005		2005		2005		2005



Numbers of recruits

1307924.8

1287311.8

1213309.2

1063005.8

897982.7

860192.9

1308447.9

952753.6

8003101.8

7898099.9

7519713.3

6744073.1

5883186.9

5682759.4

8006070.4

6187797.2

2076108.5

2045224

1934164.9

1707709.9

1457872.2

1400297.4

2076924.2

1542653.4

2311783.3

2278559.2

2159018.9

1915053.7

1646098.5

1584013.8

2312691.4
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pmod

		B0 =		164500		lambda		41		3859

		indtim				5

		estq		3.580E		-6

		cv		5.634E		-1

		Year		F		catch		begbio		midbio		endbio		recbio

		1963		0		0		177312		164500		152614		9551

		1964		0.029		4700		177311		162136		148259		9550

		1965		0.029		4596		172524		157747		144235		9550

		1966		0.017		2581		168154		154709		142340		9550

		1967		0.009		1387		166164		153463		141733		9550

		1968		0.018		2772		165596		152240		139962		9550

		1969		0.008		1186		163731		151307		139826		9550

		1970		0.022		3359		163670		150157		137760		9550

		1971		0.017		2550		161449		148504		136598		9538

		1972		0.031		4550		160220		146354		133687		9516

		1973		0.055		7787		157060		141771		127970		9500

		1974		0.027		3798		150824		138016		126297		9493

		1975		0.03		4039		149107		136301		124595		9486

		1976		0.099		12938		147349		130087		114847		9482

		1977		0.072		8818		136665		122310		109463		9474

		1978		0.041		4897		130903		118974		108133		9465

		1979		0.041		4877		129654		117826		107076		9452

		1980		0.088		10020		128649		114244		101452		9424

		1981		0.045		5026		122509		111119		100788		9399

		1982		0.059		6456		121947		109866		98981		9388

		1983		0.102		10861		120030		105799		93256		9345

		1984		0.143		14128		113684		98172		84777		9284

		1985		0.204		17930		104313		87386		73206		9254

		1986		0.231		17572		91543		75672		62552		9245

		1987		0.243		16035		79844		65605		53905		9212

		1988		0.338		18811		70420		55187		43249		9183

		1989		0.313		14698		58656		46533		36916		9170

		1990		0.264		11195		51777		42094		34222		9128

		1991		0.255		10281		48967		39983		32648		9041

		1992		0.299		11399		47272		37760		30161		8896

		1993		0.225		8307		44331		36758		30478		8698

		1994		0.155		5953		44642		38334		32917		8485

		1995		0.182		7332		47304		40066		33935		8197

		1996		0.211		8530		48130		40178		33540		7884

		1997		0.262		10159		47359		38548		31377		7688

		1998		0.294		10588		44620		35740		28627		7582

		1999		0.389		12404		41252		31508		24065		7463

		2000		0.401		11049		35859		27227		20674		7406

		2001		0.502		11828		32062		23140		16701		7494

		2002		0.39		8306		27575		21053		16073		7586

		2003		0.295		6441		27023		21628		17311		7593
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SBLD

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:13

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		4.13E+03		found for s=		1.3425

		Search bracketed by low= 0.10 - high= 3.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     3

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		1116683		42327939.8		156094.3		0.108		0.124		0.094		138470		3971661		1.342		0.15

		1990		2829215.9		33579986.2		131804.1		0.106		0.251		0.08		710473		2684996		1.342		0.15

		1991		1411065.7		28187566.4		110148.6		0.108		0.141		0.092		199361		2601332		1.342		0.15

		1992		565240.3		22877454		82352.6		0.169		0.553		0.134		312363		3060628		1.342		0.15

		1993		1563738.7		17048043.5		66169.9		0.148		0.175		0.124		273551		2107606		1.342		0.15

		1994		1447305		13810206.5		52983		0.14		0.268		0.106		388487		1459451		1.342		0.15

		1995		2807748.7		11417849.5		41685.6		0.22		0.248		0.168		695023		1912875		1.342		0.15

		1996		7378491.6		9824625.4		43086		0.221		0.138		0.218		1019889		2145467		1.342		0.15

		1997		5601842.9		11870221.6		45434.9		0.294		0.3		0.206		1678940		2451061		1.342		0.15

		1998		2366956.4		11206763.7		38483.8		0.454		0.95		0.209		2249585		2345924		1.342		0.15

		1999		5184903.5		7419555.6		31477.5		0.513		0.295		0.426		1531270		3161731		1.342		0.15

		2000		1531340.8		6494857.4		23446.9		0.714		0.495		0.469		757370		3043495		1.342		0.15

		2001		1527082.7		3381985.1		13548.8		2.077		0.595		0.909		907951		3075588		1.342		0.15

		2002		2143627.2		529571.4		4933		37.675		0.362		4.068		775983		2154549		1.342		0.15

		2003		2222415.2		0		3589.2		37.49		0.333		*******		740044		2105940		1.342		0.15

		2004		1813178.3		0		3057		37.286		0.325		*******		588901		1830142		1.342		0.15

		2005		37449		0		60.1		0		7.087		*******		265388		1454416		1.342		0.15

		q =		3.90E-05

		SSQ =		4.20E+03

		RMS =		2.63E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  4.92%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		58.445		4.1846		0.2583		0.42

		Ur1990		5.6		148.075		3.275		0.2021		0.26

		Ur1991		1.42		73.852		3.9514		0.2439		0.37

		Ur1992		1.58		29.583		2.9298		0.1808		0.2

		Ur1993		1.77		81.843		3.8338		0.2366		0.35

		Ur1994		3.22		75.749		3.158		0.1949		0.24

		Ur1995		5.33		146.951		3.3168		0.2047		0.26

		Ur1996		5.08		386.174		4.331		0.2673		0.45

		Ur1997		9.41		293.188		3.439		0.2122		0.28

		Ur1998		6.72		123.881		2.9142		0.1799		0.2

		Ur1999		4.39		271.366		4.1241		0.2545		0.4

		Ur2000		2.06		80.147		3.6612		0.226		0.32

		Ur2001		1.83		79.924		3.7768		0.2331		0.34

		Ur2002		2.87		112.193		3.6659		0.2262		0.32

		Ur2003		4.12		116.316		3.3405		0.2062		0.27

		Ur2004		3.97		94.898		3.174		0.1959		0.24

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 95.08%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		1650.169		4.1637		0.257		0.41

		Un1990		21.18		1309.127		4.1241		0.2545		0.4

		Un1991		18.49		1098.902		4.0848		0.2521		0.4

		Un1992		15.52		891.885		4.0512		0.25		0.39

		Un1993		13.63		664.624		3.8869		0.2399		0.36

		Un1994		12.09		538.396		3.7962		0.2343		0.34

		Un1995		14.68		445.129		3.4119		0.2106		0.28

		Un1996		10.69		383.016		3.5788		0.2209		0.3

		Un1997		13.74		462.765		3.5169		0.2171		0.29

		Un1998		7		436.9		4.1338		0.2551		0.41

		Un1999		7.65		289.254		3.6326		0.2242		0.31

		Un2000		8.3		253.204		3.4179		0.2109		0.28

		Un2001		6.21		131.848		3.0555		0.1886		0.22

		Un2002		7.96		20.646		0.9531		0.0588		0.02

		Un2003		11.73		0		-35.6403		-2.1996		30.24

		Un2004		12.34		0		-35.691		-2.2028		30.33

		Un2005		10.74		0		-35.5522		-2.1942		30.09

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		8.21E+20		******

		R1990		1.11E+21		******

		R1991		1.50E+21		******

		R1992		2.02E+21		******

		R1993		2.72E+21		******

		R1994		3.68E+21		******

		R1995		4.96E+21		******

		R1996		6.70E+21		******

		R1997		9.05E+21		******

		R1998		1.22E+22		******

		R1999		1.65E+22		******

		R2000		2.23E+22		******

		R2001		3.00E+22		******

		R2002		4.05E+22		******

		R2003		3.18E+22		******

		R2004		1.89E+22		******

		N1989		8.21E+20		******

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3		156094.3

		B1990		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1		131804.1

		B1991		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6		110148.6

		B1992		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6		82352.6

		B1993		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9		66169.9

		B1994		52983		52983		52983		52983		52983		52983		52983		52983		52983		52983

		B1995		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6		41685.6

		B1996		43086		43086		43086		43086		43086		43086		43086		43086		43086		43086

		B1997		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9		45434.9

		B1998		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8		38483.8

		B1999		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5		31477.5

		B2000		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9		23446.9

		B2001		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8		13548.8

		B2002		4933		4933		4933		4933		4933		4933		4933		4933		4933		4933

		B2003		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2		3589.2

		B2004		3057		3057		3057		3057		3057		3057		3057		3057		3057		3057

		B2005		1.4		3		3.6		11.7		38.8		233.3		128.7		416.6		1107.2		14479.5

		q		7.25E-08		8.51E-07		2.49E-06		8.16E-06		2.70E-05		1.30E-04		9.00E-05		2.93E-04		3.44E-04		1.81E-03

		s		1.0185		2.9949		2.9949		2.9949		2.9949		2.9169		2.9949		2.9949		2.9949		2.9949

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  99.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		2.324

		Bootstrap estimate of Bias(q) =		9.12E-05

		=> Relative Bias(q) % =		233.8

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		156094.3		34219.3		156094.3		452492.5		364106.9		372232.5		351947.7		452735.9

		B1990		131804.1		27376.5		131804.1		407438.4		324496.7		332126.3		313110.7		407488.8

		B1991		110148.6		28966.4		110148.6		362816.4		285903.6		292985.3		275380.7		362603

		B1992		82352.6		20821.7		82352.6		289525.6		226026.1		231874.8		217350.7		289258.6

		B1993		66169.9		14867.2		66169.9		258914.8		199458.5		204937.2		191348.3		258572.8

		B1994		52983		13452.2		52983		224440.9		171063.3		175985.9		163796.3		224040.1

		B1995		41685.6		15491.2		41685.6		187967.6		142273.8		146496.8		136061.4		187604.4

		B1996		43086		16298.5		43086		178377.1		133638.7		137784.7		127552.3		178108.6

		B1997		45434.9		16499.2		45434.9		169180.7		125366.3		129450.7		119356.1		169403.1

		B1998		38483.8		16262.5		38483.8		167752.5		122360.9		126622.5		116061.4		168657.2

		B1999		31477.5		16928.8		31477.5		159448.9		113649.7		117971.7		107246.8

		B2000		23446.9		14316.9		23446.9		141142.8		97313.7		101459.9

		B2001		13548.8		12196.8		13548.8		124131.9		82460.8

		B2002		4933		12051.2		4933		104170

		B2003		3589.2		14696.6		4536.9

		B2004		3057		17424.8

		B2005		228.9

		Mohn's Rho for Biomasses =    5.612

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		1116683		1071720.2		1116683		1432666.1		1096730.5		1127980.6		1053137.3		1414069.4

		R1990		2829215.9		6744881		2829215.9		9025800.3		6957095.7		7150090.8		6686827.1		8926766.8

		R1991		1411065.7		1828036.4		1411065.7		2289599.5		1756734.4		1806355.3		1687416.7		2261608.9

		R1992		565240.3		2306673.2		565240.3		2554446		1962749		2017882.9		1885633.7		2524768.9

		R1993		1563738.7		2338420.5		1563738.7		2869701.4		2208466.8		2270151		2122037.2		2838995.8

		R1994		1447305		3124389.2		1447305		5267635.5		4079696.9		4190966.3		3922474.3		5231198.6

		R1995		2807748.7		3618441.2		2807748.7		8458744.2		6598726.3		6774160.2		6346054.4		8461398.7

		R1996		7378491.6		3715314		7378491.6		8034286.2		6254388.5		6423029.2		6009662.7		8061424.6

		R1997		5601842.9		4572588.6		5601842.9		13361402.1		10394498.4		10681935.3		9960188		13631796.9

		R1998		2366956.4		5256634.5		2366956.4		10445500.3		8061130.1		8293700.4		7710166.5		10675626.8

		R1999		5184903.5		5602759.8		5184903.5		7126203.4		5437229.3		5601955.8		5191520.1

		R2000		1531340.8		3407941.2		1531340.8		3344158		2531458.2		2609588.7

		R2001		1527082.7		4473450.4		1527082.7		3015331.2		2253871

		R2002		2143627.2		4380352.5		2143627.2		4620031.3

		R2003		2222415.2		4531046.2		2809203.9

		R2004		1813178.3		4622422.7

		R2005		142636.5

		Mohn's Rho for RecN =    1.094

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		42327939.8		8920426.7		42327939.8		**********		99388880.8		**********		96072850.4		**********

		N1990		33579986.2		4787173.2		33579986.2		**********		82675619.9		84609048.4		79783965.1		**********

		N1991		28187566.4		6775606.8		28187566.4		93877665.2		73997469		75827698.7		71275976.3		93834085.8

		N1992		22877454		4806899.6		22877454		80173607.1		62603922.4		64221924.9		60201849.7		80112006.3

		N1993		17048043.5		2993438.5		17048043.5		68075424.8		52443778.6		53883860.5		50309921.7		67996861.1

		N1994		13810206.5		2380070.6		13810206.5		58853933.1		44830520.6		46123102.7		42919502.4		58759884.2

		N1995		11417849.5		3023320.1		11417849.5		53475533.1		40383001.9		41591308.1		38602850.5		53363222.9

		N1996		9824625.4		3297156.5		9824625.4		50887866.1		38018087.8		39209084		36268420.7		50793484.6

		N1997		11870221.6		3099050.9		11870221.6		47778128.1		35169035		36339285.4		33452445.2		47720251.4

		N1998		11206763.7		2771459.7		11206763.7		48791699.8		35385315.1		36639958.2		33534018.2		48974615.8

		N1999		7419555.6		2646391.3		7419555.6		46722477.1		33131248.4		34411304.8		31235745.2

		N2000		6494857.4		2746209		6494857.4		41994087.7		28842295.3		30085831.5

		N2001		3381985.1		1770698.4		3381985.1		35496762		23477412.1

		N2002		529571.4		1678686.4		529571.4		29451963.4

		N2003		0		2496281.1		0

		N2004		0		3408133.6

		N2005		0

		Mohn's Rho for FullN = ********

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		1.37E-04		3.81E-06		1.47E-05		2.08E-07		2.71E-07		2.64E-07		2.82E-07		2.10E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.2257		0.1001		2.9943		2.9963		2.9945		2.9946		2.9967





SBLB

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:10

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.38E+00		found for s=		1.997

		Search bracketed by low= 0.10 - high= 2.00

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:    13

		Exit flag: 2 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

		Blue ling- from length distribution in French landings - Recruits

		CSA Population Estimates

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M

		1989		417308.9		29108136.5		106788.4		0.163		0.332		0.136		138470		3971661		1.997		0.15

		1990		2487545.1		21599639.1		85684.4		0.165		0.286		0.124		710473		2684996		1.997		0.15

		1991		1176391		17581907.3		69200.1		0.175		0.169		0.148		199361		2601332		1.997		0.15

		1992		670082.8		13547092.3		49305.1		0.295		0.466		0.226		312363		3060628		1.997		0.15

		1993		974800.7		9107565.6		35569.3		0.294		0.281		0.231		273551		2107606		1.997		0.15

		1994		1491473.2		6468870.2		26040.7		0.288		0.26		0.226		388487		1459451		1.997		0.15

		1995		1815471.8		5137118.5		19610.5		0.518		0.383		0.372		695023		1912875		1.997		0.15

		1996		2630822.8		3564689.6		15564.2		0.8		0.388		0.602		1019889		2145467		1.997		0.15

		1997		10089281.6		2395888.6		22527.9		0.441		0.166		1.023		1678940		2451061		1.997		0.15

		1998		3507029.8		6916121.9		26704.7		0.645		0.641		0.339		2249585		2345924		1.997		0.15

		1999		2489167.8		4707836.3		18756.7		1.214		0.615		0.672		1531270		3161731		1.997		0.15

		2000		847576.8		1840617.7		7304.4		37.68		0.894		1.654		757370		3043495		1.997		0.15

		2001		1012978.6		0		1407		36.704		0.896		*******		907951		3075588		1.997		0.15

		2002		889137.4		0		1320.4		36.574		0.873		*******		775983		2154549		1.997		0.15

		2003		1600779.6		0		2585.3		37.162		0.462		*******		740044		2105940		1.997		0.15

		2004		3278752.9		0		5528		1.586		0.18		*******		588901		1830142		1.997		0.15

		2005		6471.1		577797.4		1892.9		0		41.011		2.517		265388		1454416		1.997		0.15

		q =		1.52E-04

		SSQ =		5.29E+03

		RMS =		3.31E+02

		Blue ling- from length distribution in French landings - Recruits

		Residuals:

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ =  7.74%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Ur1989		0.89		126.397		4.956		0.2726		0.46

		Ur1990		5.6		753.441		4.9019		0.2696		0.45

		Ur1991		1.42		356.311		5.5251		0.3039		0.58

		Ur1992		1.58		202.958		4.8556		0.267		0.45

		Ur1993		1.77		295.253		5.1169		0.2814		0.49

		Ur1994		3.22		451.745		4.9437		0.2719		0.46

		Ur1995		5.33		549.88		4.6363		0.255		0.41

		Ur1996		5.08		796.837		5.0553		0.278		0.48

		Ur1997		9.41		3055.894		5.7832		0.3181		0.63

		Ur1998		6.72		1062.227		5.063		0.2785		0.48

		Ur1999		4.39		753.932		5.146		0.283		0.5

		Ur2000		2.06		256.718		4.8253		0.2654		0.44

		Ur2001		1.83		306.816		5.1219		0.2817		0.5

		Ur2002		2.87		269.307		4.5415		0.2498		0.39

		Ur2003		4.12		484.852		4.768		0.2622		0.43

		Ur2004		3.97		993.086		5.5221		0.3037		0.58

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 92.26%

		Index		Obs		Pred		LnResid		StdRes		%SSQ

		Un1989		25.66		4414.9		5.1478		0.2831		0.5

		Un1990		21.18		3276.069		5.0413		0.2773		0.48

		Un1991		18.49		2666.69		4.9714		0.2734		0.47

		Un1992		15.52		2054.72		4.8858		0.2687		0.45

		Un1993		13.63		1381.366		4.6186		0.254		0.4

		Un1994		12.09		981.149		4.3963		0.2418		0.37

		Un1995		14.68		779.159		3.9717		0.2184		0.3

		Un1996		10.69		540.665		3.9235		0.2158		0.29

		Un1997		13.74		363.39		3.2752		0.1801		0.2

		Un1998		7		1048.985		5.0097		0.2755		0.47

		Un1999		7.65		714.049		4.5362		0.2495		0.39

		Un2000		8.3		279.171		3.5156		0.1933		0.23

		Un2001		6.21		0		-33.6458		-1.8505		21.4

		Un2002		7.96		0		-33.8941		-1.8641		21.72

		Un2003		11.73		0		-34.2818		-1.8854		22.22

		Un2004		12.34		0		-34.3325		-1.8882		22.28

		Un2005		10.74		87.636		2.0992		0.1155		0.08

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.15E+21		******

		R1990		2.90E+21		******

		R1991		3.92E+21		******

		R1992		5.28E+21		******

		R1993		7.13E+21		******

		R1994		9.63E+21		******

		R1995		1.30E+22		******

		R1996		1.75E+22		******

		R1997		2.37E+22		******

		R1998		3.20E+22		******

		R1999		4.32E+22		******

		R2000		5.83E+22		******

		R2001		5.11E+22		******

		R2002		4.01E+22		******

		R2003		2.37E+22		******

		R2004		7.32E-10		0

		N1989		2.15E+21		******

		Percentiles in  498 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		106774.9		106788.4		106788.4		106788.4		106788.4		106789		106788.4		106788.4		106788.4		107102.6

		B1990		82490.8		84221.4		84480.1		85684.4		85684.4		85458.2		85684.4		85684.4		85684.4		87004.7

		B1991		60588.5		65644		66272.8		69183.1		69200.1		68641		69200.1		69200.1		69200.1		72384.5

		B1992		41529.6		46455.6		46959.5		49291.5		49305.1		48851.3		49305.1		49305.1		49305.1		51856.7

		B1993		28544.1		32994.8		33450		35556.9		35569.3		35159.3		35569.3		35569.3		35569.3		37874.7

		B1994		20087.8		23859.1		24244.9		26030.3		26040.7		25693.2		26040.7		26040.7		26040.7		27994.1

		B1995		15056.5		17941.6		18236.7		19602.5		19610.5		19343.4		19610.5		19610.5		19610.5		21105

		B1996		11637.2		14101.9		14351.9		15557.3		15564.2		15326		15564.2		15564.2		15564.2		18177.6

		B1997		6069.5		13402		15431.2		19551.5		22527.9		20485.9		22527.9		22527.9		22527.9		24931

		B1998		5064.2		10570.6		13862.5		21992.1		26692.3		23243.4		26694.8		26699.6		26699.6		31031.9

		B1999		3781		4639.1		7519.6		14637.3		18745.8		15830.9		18748		18752.2		18752.2		22543

		B2000		1351.9		1351.9		1351.9		3699.8		7295		5463.7		7296.9		7300.6		7300.6		10617.7

		B2001		1407		1407		1407		1407		1407		1407		1407		1407		1407		1407

		B2002		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4		1320.4

		B2003		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3		2585.3

		B2004		5528		5528		5528		5528		5528		5528		5528		5528		5528		5528

		B2005		1755.6		1882.8		1883.3		1885.2		1892.4		2078.8		1915.9		1997.4		2230.5		12564.7

		q		4.69E-07		5.02E-06		1.48E-05		4.85E-05		1.66E-04		1.09E-03		5.88E-04		1.86E-03		4.79E-03		7.20E-02

		s		0.5398		1.997		1.997		1.997		1.997		1.985		1.997		1.997		1.997		1.997

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =   0.2%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		3.533

		Bootstrap estimate of Bias(q) =		9.41E-04

		=> Relative Bias(q) % =		620.3

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		B1989		106788.4		106788.4		106788.4		106788.4		106788.4		218024		211185.7		244749.7

		B1990		84019.9		85684.4		85684.4		85684.4		85684.4		191615.2		185035.5		217245.6

		B1991		65154		69200.1		69200.1		69200.1		69200.1		168901.3		162560.2		193480.9

		B1992		46063		49305.1		49305.1		49305.1		49305.1		131475.7		126158.7		152045.3

		B1993		32640.1		35569.3		35569.3		35569.3		35569.3		113149.4		108083.6		132708.9

		B1994		23558.6		26040.7		26040.7		26040.7		26040.7		96662.4		91997.3		114644.6

		B1995		17711.7		19610.5		19610.5		19610.5		19610.5		83065.4		78902.1		99144.3

		B1996		13929.4		15564.2		15564.2		15564.2		15564.2		79924.7		75673.2		96432.7

		B1997		18618.4		22527.9		22527.9		22527.9		22527.9		77024.5		72608.8		94432.9

		B1998		20773.2		26699.6		26699.6		26699.6		26699.6		76249.7		71377.4		95807.5

		B1999		13426.1		18752.2		18752.2		18752.2		18752.2		70462.2		65276.5

		B2000		2639.9		7300.6		7300.6		7300.6		7300.6		57972.3

		B2001		1407		1407		1407		1407		994.2

		B2002		1320.4		1320.4		1320.4		450.5

		B2003		2585.3		2585.3		220.2

		B2004		5528		81

		B2005		1925.5

		Mohn's Rho for Biomasses =    3.654

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		R1989		417308.9		417308.9		417308.9		417308.9		417308.9		950564		907850.4		1108144.5

		R1990		1258225.8		2487545.1		2487545.1		2487545.1		2487545.1		6081751.6		5824503.1		7037270.5

		R1991		1176391		1176391		1176391		1176391		1176391		1527930.1		1460588.1		1777051.6

		R1992		670082.8		670082.8		670082.8		670082.8		670082.8		1711833.8		1637307		1988370.5

		R1993		974800.7		974800.7		974800.7		974800.7		974800.7		1928848.3		1845893.8		2238297.4

		R1994		1491473.2		1491473.2		1491473.2		1491473.2		1491473.2		3577727		3431030		4137516.7

		R1995		1815471.8		1815471.8		1815471.8		1815471.8		1815471.8		5659716.8		5433677.9		6557210.8

		R1996		2630822.8		2630822.8		2630822.8		2630822.8		2630822.8		5347491.3		5123687.9		6246900.5

		R1997		8368540.6		10089281.6		10089281.6		10089281.6		10089281.6		8479548.5		8082414.4		10167771.3

		R1998		3414463.9		3507029.8		3507029.8		3507029.8		3507029.8		6855693.5		6504896.3		8360946.4

		R1999		2489167.8		2489167.8		2489167.8		2489167.8		2489167.8		4737857.6		4471173.3

		R2000		847576.8		847576.8		847576.8		847576.8		847576.8		2197261.7

		R2001		1012978.6		1012978.6		1012978.6		1012978.6		715760.6

		R2002		889137.4		889137.4		889137.4		303350.8

		R2003		1600779.6		1600779.6		136329.1

		R2004		3278752.9		48045.5

		R2005		26808.3

		Mohn's Rho for RecN =    0.141

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		29108136.5		29108136.5		29108136.5		29108136.5		29108136.5		59385684.1		57528661.5		66647453.8

		N1990		21599639.1		21599639.1		21599639.1		21599639.1		21599639.1		48118742.7		46483624.6		54504636.6

		N1991		16523822.4		17581907.3		17581907.3		17581907.3		17581907.3		43500673.5		41871898.5		49819486.1

		N1992		12636390.2		13547092.3		13547092.3		13547092.3		13547092.3		36158153.6		34698292.2		41811226.8

		N1993		8323717		9107565.6		9107565.6		9107565.6		9107565.6		29465729.8		28145069.6		34569392.3

		N1994		5794205.4		6468870.2		6468870.2		6468870.2		6468870.2		24812460.9		23604358.5		29471569.3

		N1995		4556429.2		5137118.5		5137118.5		5137118.5		5137118.5		22721248.7		21555162		27213195.9

		N1996		3064885.7		3564689.6		3564689.6		3564689.6		3564689.6		22008263		20810049.4		26646998

		N1997		1965703.3		2395888.6		2395888.6		2395888.6		2395888.6		20608677.5		19384736.1		25375402.4

		N1998		5063184.7		6914504		6914504		6914504		6914504		21204886.6		19809614		26760711.6

		N1999		3032081.3		4706443.8		4706443.8		4706443.8		4706443.8		19888511.5		18385655.3

		N2000		398282		1839419.1		1839419.1		1839419.1		1839419.1		16842211.2

		N2001		0		0		0		0		0

		N2002		0		0		0		0

		N2003		0		0		0

		N2004		0		0

		N2005		577797.4

		Mohn's Rho for FullN =    7.234

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		7.30E-04		8.26E-04		3.02E-04		9.45E-05		2.55E-05		4.70E-07		4.92E-07		4.03E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		0.1001		0.1001		0.1001		0.1001		0.1001		1.997		1.997		1.997





SBLA

		Output of program CSAo2.for (Windows) as last modified: 07/04/2004

		This program uses a Marquardt-Levenberg NLLS minimisation algorithm

		code by B. Garbow+ K. Hillstrom+ J. More (1980) taken from Netlib/minpack archive

		and Brent routine from Numerical Recipes

		Run date:  7/05/2006  16:05

		By: pal00

		Data read from file: C:sblingfinal.dat

		Title: Blue ling- from length distribution in French landings - Recruits

		Fraction of year for Catch		Tau= 0.5

		Error Structure: Observation only

		Full-q computed as GM(U/N) => removed from search

		Relative Wgt of Obs error on Recruits = 0.100E+01

		s ratio searched by SSQ profile:  Minimum SSQ=		1.68E+00		found for s=		1.0986

		Search bracketed by low= 0.10 - high= 1.10

		Minimiser settings:

		Relative tolerance: 0.1D-03

		Max. # function calls:  1800

		Actual # calls:     6

		Exit flag: 1 (OK if 0< flag < 5 but Check that SSQ <> penalty = 0.1D+09)

		Other model settings are recalled in Tables below

																																																														Stock Red.		CSA

		Blue ling- from length distribution in French landings - Recruits																																																										1963		0

		CSA Population Estimates																																																										1964		0.029

																																																												1965		0.029

		Year		RecN		FullN		TSBiom		F*		HRrec		HRfull		CatRec		CatFull		Sratio		M						Year		TSBiom		5th percentile		p95																										1966		0.017

		1989		1308447.9		39888951.8		147505.1		0.114		0.106		0.1		138470		3971661		1.099		0.15						1989		192694.8		163259.7		247876.3																										1967		0.009

		1990		8006070.4		31645783.2		131442.3		0.097		0.089		0.085		710473		2684996		1.099		0.15						1990		173419.6		146274.3		229546.4																										1968		0.018

		1991		2076924.2		30978542.5		121934.6		0.096		0.096		0.084		199361		2601332		1.099		0.15						1991		160223.4		134258		218989																										1969		0.008

		1992		2312691.4		25852779.1		95754.7		0.138		0.135		0.118		312363		3060628		1.099		0.15						1992		127148.6		105678.9		176031.1																										1970		0.022

		1993		2572947.5		21112974.6		82949		0.115		0.106		0.1		273551		2107606		1.099		0.15						1993		112112.1		91296.4		159806.1																										1971		0.017

		1994		4536039.9		18177559.3		73692.9		0.092		0.086		0.08		388487		1459451		1.099		0.15						1994		99611.1		80311.2		143982.2																										1972		0.031

		1995		6559543.5		17835363.5		68482.4		0.122		0.106		0.107		695023		1912875		1.099		0.15						1995		90498.5		73770.6		130714																										1973		0.055

		1996		6279031.7		18577430.7		70084.9		0.148		0.162		0.115		1019889		2145467		1.099		0.15						1996		91590.4		75200		133316.8																										1974		0.027

		1997		9313338.1		18457517.1		71547.5		0.175		0.18		0.133		1678940		2451061		1.099		0.15						1997		92678.7		75655		134805																										1975		0.03

		1998		8321346.8		20071015		74818.2		0.192		0.27		0.117		2249585		2345924		1.099		0.15						1998		96670.9		77967		148812.8																										1976		0.099

		1999		6465753.4		20174078.8		73995.2		0.211		0.237		0.157		1531270		3161731		1.099		0.15						1999		95616.9		75430.7		146742																										1977		0.072

		2000		3208467.9		18575214.9		65189.8		0.208		0.236		0.164		757370		3043495		1.099		0.15						2000		85436.6		65112.7		132980.7																										1978		0.041

		2001		3127933.7		15223161.8		55783.8		0.267		0.29		0.202		907951		3075588		1.099		0.15						2001		74669.4		55656.8		120592.3																										1979		0.041

		2002		5601705.5		12099232		48294.4		0.197		0.139		0.178		775983		2154549		1.099		0.15						2002		64916.2		46936.7		109111.6																										1980		0.088

		2003		7291966.5		12516556.1		48775.5		0.168		0.101		0.168		740044		2105940		1.099		0.15						2003		63033.1		46137.3		103084.7																										1981		0.045

		2004		6088800.3		14409010.2		50985.6		0.136		0.097		0.127		588901		1830142		1.099		0.15						2004		64568.6		48065.7		104238.9																										1982		0.059

		2005		2885262.1		15398377.7		54798.8		0		0.092		0.094		265388		1454416		1.099		0.15						2005		69482.1		51022.5		113642.6																										1983		0.102

																																										Stock Red		CSA		5th percent		95th percent												1984		0.143

		q =		6.18E-07																																				1963		164500																		1985		0.204

																																								1964		162136																		1986		0.231

		SSQ =		1.68E+00																																				1965		157747																		1987		0.243

		RMS =		1.05E-01																																				1966		154709																		1988		0.338

																																								1967		153463																		1989		0.313		0.114

																																								1968		152240																		1990		0.264		0.097

		Blue ling- from length distribution in French landings - Recruits																																						1969		151307																		1991		0.255		0.096

		Residuals:																																						1970		150157																		1992		0.299		0.138

																																								1971		148504																		1993		0.225		0.115

		Obs Error on Recruits - Wgt**2= 0.100E+01 => Share of SSQ = 23.51%																																						1972		146354																		1994		0.155		0.092

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1973		141771																		1995		0.182		0.122

		Ur1989		0.89		0.889		-0.0013		-0.004		0								1989		-0.0013																		1974		138016																		1996		0.211		0.148

		Ur1990		5.6		5.439		-0.0292		-0.0904		0.05								1990		-0.0292																		1975		136301																		1997		0.262		0.175

		Ur1991		1.42		1.411		-0.0064		-0.0199		0								1991		-0.0064																		1976		130087																		1998		0.294		0.192

		Ur1992		1.58		1.571		-0.0057		-0.0176		0								1992		-0.0057																		1977		122310																		1999		0.389		0.211

		Ur1993		1.77		1.748		-0.0126		-0.0389		0.01								1993		-0.0126																		1978		118974																		2000		0.401		0.208

		Ur1994		3.22		3.081		-0.044		-0.136		0.12								1994		-0.044																		1979		117826																		2001		0.502		0.267

		Ur1995		5.33		4.456		-0.1791		-0.5535		1.91								1995		-0.1791																		1980		114244																		2002		0.39		0.197

		Ur1996		5.08		4.265		-0.1748		-0.5401		1.82								1996		-0.1748																		1981		111119																		2003		0.295		0.168

		Ur1997		9.41		6.327		-0.397		-1.2269		9.41								1997		-0.397																		1982		109866																		2004				0.136

		Ur1998		6.72		5.653		-0.1729		-0.5344		1.79								1998		-0.1729																		1983		105799																		2005

		Ur1999		4.39		4.392		0.0005		0.0016		0								1999		0.0005																		1984		98172

		Ur2000		2.06		2.18		0.0564		0.1743		0.19								2000		0.0564																		1985		87386

		Ur2001		1.83		2.125		0.1494		0.4617		1.33								2001		0.1494																		1986		75672

		Ur2002		2.87		3.805		0.2821		0.8718		4.75								2002		0.2821																		1987		65605

		Ur2003		4.12		4.954		0.1842		0.5694		2.03								2003		0.1842																		1988		55187

		Ur2004		3.97		4.136		0.041		0.1267		0.1								2004		0.041																		1989		46533		147505.1		66274.1		177067.9

																																								1990		42094		131442.3		56212.3		160674.2

		Obs Error on FullRecr - Wgt**2= 0.100E+01 => Share of SSQ = 76.49%																																						1991		39983		121934.6		54759.2		150363.9

		Index		Obs		Pred		LnResid		StdRes		%SSQ										LnResid																		1992		37760		95754.7		40633.8		119935

		Un1989		25.66		24.665		-0.0395		-0.1222		0.09								1989		-0.0395																		1993		36758		82949		31547.2		104881.7

		Un1990		21.18		19.568		-0.0791		-0.2446		0.37								1990		-0.0791																		1994		38334		73692.9		27997.3		93414.9

		Un1991		18.49		19.156		0.0354		0.1093		0.07								1991		0.0354																		1995		40066		68482.4		29394.4		86618.3

		Un1992		15.52		15.986		0.0296		0.0915		0.05								1992		0.0296																		1996		40178		70084.9		31458.5		88278.3

		Un1993		13.63		13.055		-0.0431		-0.1331		0.11								1993		-0.0431																		1997		38548		71547.5		34125.2		90133.8

		Un1994		12.09		11.24		-0.0729		-0.2252		0.32								1994		-0.0729																		1998		35740		74818.2		38058.4		94764

		Un1995		14.68		11.029		-0.286		-0.8838		4.88								1995		-0.286																		1999		31508		73995.2		38056.7		95484.2

		Un1996		10.69		11.487		0.0719		0.2223		0.31								1996		0.0719																		2000		27227		65189.8		31914.7		87240.1

		Un1997		13.74		11.413		-0.1855		-0.5734		2.05								1997		-0.1855																		2001		23140		55783.8		24353		75949.2

		Un1998		7		12.411		0.5727		1.7698		19.58								1998		0.5727																		2002		21053		48294.4		20020		66661.4

		Un1999		7.65		12.475		0.489		1.5112		14.27								1999		0.489																		2003		21628		48775.5		22529.8		65869.5

		Un2000		8.3		11.486		0.3249		1.004		6.3								2000		0.3249																		2004				50985.6		25187.2		70263.8

		Un2001		6.21		9.413		0.416		1.2855		10.33								2001		0.416																		2005				54798.8		26681.8		77254.9

		Un2002		7.96		7.482		-0.062		-0.1915		0.23								2002		-0.062

		Un2003		11.73		7.74		-0.4158		-1.285		10.32								2003		-0.4158

		Un2004		12.34		8.91		-0.3257		-1.0065		6.33								2004		-0.3257

		Un2005		10.74		9.522		-0.1204		-0.3721		0.87								2005		-0.1204

		Approximate Variances & CVs:

		Param		Var		CV%

		R1989		2.30E+11		36.6

		R1990		7.49E+12		34.2

		R1991		5.61E+11		36.1

		R1992		6.82E+11		35.7

		R1993		8.26E+11		35.3

		R1994		2.33E+12		33.7

		R1995		4.31E+12		31.7

		R1996		4.02E+12		31.9

		R1997		7.11E+12		28.6

		R1998		5.88E+12		29.1

		R1999		3.86E+12		30.4

		R2000		1.16E+12		33.6

		R2001		1.11E+12		33.6

		R2002		3.09E+12		31.4

		R2003		5.20E+12		31.3

		R2004		4.36E+12		34.3

		N1989		4.24E+13		16.3

		Percentiles in  500 bootstrap runs

				Min		p5		p10		p25		Med		Avg		p75		p90		p95		Max

		B1989		44576.6		66274.1		73114.4		91280		121907.4		120980.4		150028.3		168632.5		177067.9		207369.6

		B1990		36152.9		56212.3		62932.5		78980.8		108323		107133.3		133587.5		152192.7		160674.2		192192.6

		B1991		36733.9		54759.2		60208.7		73446.3		101060.1		100229.6		124781.5		141183.7		150363.9		186603.9

		B1992		27496.3		40633.8		45321.1		55363.1		78129		78060.1		98264.5		112783.9		119935		151269.2

		B1993		18634.9		31547.2		36457		44945.9		66385.2		66628.2		85119.8		98953.9		104881.7		137286.3

		B1994		15965.2		27997.3		32490.3		41337		58755.9		59325.5		75885		88328.9		93414.9		125705

		B1995		19694		29394.4		33522.6		41272.9		55100.8		56389.4		70381.1		80658.8		86618.3		114519.2

		B1996		20742.6		31458.5		36178.1		44282.8		57338.7		58389.6		71333.3		82463.3		88278.3		115775

		B1997		21412.5		34125.2		38971.7		46424.5		59686.8		60485.8		72865.4		84326.8		90133.8		120166.2

		B1998		23188.4		38058.4		41800.7		49704.4		61783.6		63801		76391.7		87579.4		94764		126052.9

		B1999		27416.3		38056.7		41795.4		48886		60687.1		63265.3		75947.1		87325.3		95484.2		125226.1

		B2000		23150.4		31914.7		35271.9		41209.7		52352.5		55255.9		67892.4		78319.3		87240.1		116231.6

		B2001		18234.2		24353		27224.1		32967.5		43564.5		46531.3		58314.1		68877.6		75949.2		106217.5

		B2002		13339.4		20020		22282.4		27435.3		37184.4		39917.8		50216.5		60172.9		66661.4		97125.7

		B2003		14060.5		22529.8		25386.8		29979.7		38769.4		41071.7		50876.9		59798.5		65869.5		98271.3

		B2004		17591.9		25187.2		27595		32628.7		41156.4		43544.7		53384.7		62977.8		70263.8		103403.3

		B2005		18156.9		26681.8		29257.6		34902.8		44095.6		46892		57083.5		68428.4		77254.9		113930.2

		q		3.90E-07		5.09E-07		5.44E-07		6.12E-07		7.62E-07		8.84E-07		1.09E-06		1.37E-06		1.59E-06		2.57E-06

		s		0.3325		0.5034		0.5856		0.707		0.9439		0.8937		1.0986		1.0986		1.0986		1.0986

		Prob.[B2005 < Bearly] = 100.0%

		where Bearly = meanB1989-1991

		Prob.[B2005 < Brecent] =  11.6%

		where Brecent = meanB2001-2003

		Bootstrap estimate of CV(q) =		0.396

		Bootstrap estimate of Bias(q) =		2.66E-07

		=> Relative Bias(q) % =		43

		No bias correction made on any of percentiles above.

		Retrospective Analysis of Biomasses

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		147459.1		146043.6		140961.9		130734.5		119989.9		117580.8		147533.5		124260.7

		1990		131396		129942		124720.5		114190		103051.4		100542.5		131468.1		107407.8

		1991		121886.9		120356.7		114858.6		103739.5		91875.2		89186.8		121948		96425.7

		1992		95713.6		94380.8		89591.5		79899.2		69529.2		67175.9		95765.3		73471.4

		1993		82908.7		81589.6		76848.7		67247.1		56948.5		54607.8		82957.8		60838.2

		1994		73654		72386.7		67829.8		58590.8		48665.2		46404.7		73699.5		52436.6

		1995		68444.2		67266.9		63018.5		54388		45116		42993.7		68485		48826.1

		1996		70040.5		68810.1		64346		55244.4		45458.3		43197.4		70090.4		49693.3

		1997		71520.2		70252.5		65576.7		56002.7		45585		43115.3		71549.7		50851.7

		1998		74803.8		73444.5		68335.9		57762.3		46043.7		43156.7		74824.4		53189.7

		1999		73973.6		72550.5		67134.3		55720.4		42807.4		39495.9		73747.5

		2000		65165.9		63748.3		58319		46745.1		33441.5		29948.1

		2001		55758.9		54356		48963.7		37369.4		23841.7

		2002		48268.3		46817.7		41077.6		28427.8

		2003		48747.9		46929.8		39488.2

		2004		50956.3		48535.6

		2005		54765.3

		Mohn's Rho for Biomasses =   -0.293

		Retrospective Analysis of RecN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		1989		1307924.8		1287311.8		1213309.2		1063005.8		897982.7		860192.9		1308447.9		952753.6

		1990		8003101.8		7898099.9		7519713.3		6744073.1		5883186.9		5682759.4		8006070.4		6187797.2

		1991		2076108.5		2045224		1934164.9		1707709.9		1457872.2		1400297.4		2076924.2		1542653.4

		1992		2311783.3		2278559.2		2159018.9		1915053.7		1646098.5		1584013.8		2312691.4		1739262.2

		1993		2571920.4		2536124.7		2407226.1		2144040.1		1855016.6		1788285.4		2572947.5		1958898.5

		1994		4534109.2		4478277.8		4276381.5		3863402.4		3417999.5		3315056.3		4536039.9		3607698.8

		1995		6556212.2		6482030.5		6206892.1		5642035.2		5037012.2		4893892.4		6559543.5		5365625.4

		1996		6274646.8		6202656.5		5933990.3		5371966.1		4760937.6		4611630.7		6279031.7		5134190.1

		1997		9323786.8		9222824.4		8812698.3		7963204.3		6973498.2		6710685.6		9313338.1		7803217.9

		1998		8317478.7		8231387.2		7884879.1		7106413.8		6175461.8		5906812.4		8321346.8		7170952.8

		1999		6463585.2		6393309.8		6106835.1		5439173.6		4592206.9		4335963.4		6301303.5

		2000		3207316.6		3163394.3		2992087		2606405.3		2122174.4		1982363.4

		2001		3126749.4		3081095.9		2895921.9		2451429.2		1839403.4

		2002		5599511.4		5469298.5		4868755.7		3422592.2

		2003		7289275.2		6968077.8		5618083.2

		2004		6086614		5748438.4

		2005		2884102

		Mohn's Rho for RecN =   -0.233

		Retrospective Analysis of FullN

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		N1989		39876576		39497264.7		38135619.9		35395734.3		32520371.3		31876010.3		39896732.4		33667966.6

		N1990		31634681.1		31290463.1		30054789.9		27567181.2		24950296.6		24363164		31652558.9		25985182.7

		N1991		30966431.6		30579784.4		29190550.4		26381845.9		23388500.9		22710641.7		30982044.8		24541416.2

		N1992		25841653.2		25482280.3		24190966		21578580.1		18787146.9		18154153		25855752.1		19852442.1

		N1993		21102616.9		20764705.6		19550371.8		17091887.5		14457786.9		13859527.1		21115326.5		15454881.7

		N1994		18167760.2		17846107.5		16689976.7		14347413.5		11831457.2		11259094.2		18179348		12779076.6

		N1995		17825267.7		17500364.1		16331499.4		13959782		11410916.5		10829675.1		17836158.2		12389815.9

		N1996		18565873.8		18222377.9		16979512.9		14451980		11737403		11113939.6		18579112.6		12862789.6

		N1997		18443795.9		18086183.6		16785196.6		14125990.1		11263614.9		10598485.4		18458245.7		12553505.6

		N1998		20068198.3		19673499.5		18200730.8		15180764.3		11865247.2		11066560		20072976.2		13689612.8

		N1999		20168325.1		19754505		18188638.9		14919298.4		11264328.6		10345663.5		20174717.2

		N2000		18568396.5		18151731.7		16557407.2		13168798.2		9293945.4		8282692.3

		N2001		15216302.2		14819871.2		13300177.8		10051615.7		6299717.7

		N2002		12092308.5		11711802.8		10244409.9		7065768

		N2003		12508708.5		12069129		10289240.2

		N2004		14399939.4		13745132.6

		N2005		15388688.6

		Mohn's Rho for FullN =   -0.299

		Retrospective Analysis of Catchability

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		q		6.19E-07		6.29E-07		6.68E-07		7.63E-07		9.06E-07		9.46E-07		6.34E-07		8.53E-07

		Retrospective Analysis of s-ratio

		EndYr

				2005		2004		2003		2002		2001		2000		1999		1998

		s		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986		1.0986
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Ln residuals - RECRUITS
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Ln residuals - FULLY RECRUITED
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Total stock biomass (t)
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Numbers of recruits

1307924.8

1287311.8

1213309.2

1063005.8

897982.7

860192.9

1308447.9

952753.6

8003101.8
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7519713.3
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5682759.4

8006070.4

6187797.2

2076108.5
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1707709.9
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1400297.4

2076924.2

1542653.4

2311783.3

2278559.2

2159018.9

1915053.7

1646098.5

1584013.8

2312691.4

1739262.2

2571920.4

2536124.7

2407226.1

2144040.1

1855016.6

1788285.4

2572947.5

1958898.5

4534109.2

4478277.8

4276381.5

3863402.4

3417999.5

3315056.3

4536039.9

3607698.8

6556212.2

6482030.5

6206892.1

5642035.2

5037012.2

4893892.4

6559543.5

5365625.4

6274646.8

6202656.5

5933990.3

5371966.1

4760937.6

4611630.7
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5134190.1
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9222824.4

8812698.3

7963204.3

6973498.2

6710685.6

9313338.1
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8317478.7
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7884879.1

7106413.8

6175461.8

5906812.4

8321346.8
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6106835.1

5439173.6

4592206.9

4335963.4

6301303.5

3207316.6

3163394.3

2992087

2606405.3

2122174.4

1982363.4

3126749.4

3081095.9

2895921.9

2451429.2

1839403.4

5599511.4

5469298.5

4868755.7
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7289275.2

6968077.8

5618083.2

6086614

5748438.4

2884102
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pmod

		B0 =		164500		lambda		41		3859

		indtim				5

		estq		3.580E		-6

		cv		5.634E		-1

		Year		F		catch		begbio		midbio		endbio		recbio

		Virg		0		0		177312		164500		152614		9551

		1964		0.029		4700		177311		162136		148259		9550

		1965		0.029		4596		172524		157747		144235		9550

		1966		0.017		2581		168154		154709		142340		9550

		1967		0.009		1387		166164		153463		141733		9550

		1968		0.018		2772		165596		152240		139962		9550

		1969		0.008		1186		163731		151307		139826		9550

		1970		0.022		3359		163670		150157		137760		9550

		1971		0.017		2550		161449		148504		136598		9538

		1972		0.031		4550		160220		146354		133687		9516

		1973		0.055		7787		157060		141771		127970		9500

		1974		0.027		3798		150824		138016		126297		9493

		1975		0.03		4039		149107		136301		124595		9486

		1976		0.099		12938		147349		130087		114847		9482

		1977		0.072		8818		136665		122310		109463		9474

		1978		0.041		4897		130903		118974		108133		9465

		1979		0.041		4877		129654		117826		107076		9452

		1980		0.088		10020		128649		114244		101452		9424

		1981		0.045		5026		122509		111119		100788		9399

		1982		0.059		6456		121947		109866		98981		9388

		1983		0.102		10861		120030		105799		93256		9345

		1984		0.143		14128		113684		98172		84777		9284

		1985		0.204		17930		104313		87386		73206		9254

		1986		0.231		17572		91543		75672		62552		9245

		1987		0.243		16035		79844		65605		53905		9212

		1988		0.338		18811		70420		55187		43249		9183

		1989		0.313		14698		58656		46533		36916		9170

		1990		0.264		11195		51777		42094		34222		9128

		1991		0.255		10281		48967		39983		32648		9041

		1992		0.299		11399		47272		37760		30161		8896

		1993		0.225		8307		44331		36758		30478		8698

		1994		0.155		5953		44642		38334		32917		8485

		1995		0.182		7332		47304		40066		33935		8197

		1996		0.211		8530		48130		40178		33540		7884

		1997		0.262		10159		47359		38548		31377		7688

		1998		0.294		10588		44620		35740		28627		7582

		1999		0.389		12404		41252		31508		24065		7463

		2000		0.401		11049		35859		27227		20674		7406

		2001		0.502		11828		32062		23140		16701		7494

		2002		0.39		8306		27575		21053		16073		7586

		2003		0.295		6441		27023		21628		17311		7593
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