4.4.3
Faroe haddock in ICES Division Vb

State of the stock 

	Spawning biomass in relation to precautionary limits
	Fishing mortality in relation to precautionary limits
	Fishing mortality in relation to highest yield
	Fishing mortality in relation to agreed target
	Comment

	Full reproductive capacity
	Increased risk
	Overfished
	Below agreed target
	


Based on the most recent estimates of SSB (in 2008) and fishing mortality (2007), ICES classifies the stock as having full reproductive capacity but being at risk of being harvested unsustainably. The 2007 estimate of fishing mortality is slightly above Fpa. SSB increased until 2003 as a result of strong recruitments, including the record-high 1999 year class, but has declined since. Recruitment of the year classes from 2003 onwards have all been well below average, and the 2005–2007 year classes have been close to the historical low. 
Management objectives

The effort management system implemented in the Faroese demersal fisheries in Division Vb since 1996 aims at harvesting on average 33% of the haddock exploitable stock in numbers. This translates into an average F of 0.45, above the Fpa of 0.25. ICES considers this to be inconsistent with the precautionary approach.

Reference points

	
	Type
	Value
	Technical basis

	Precautionary approach
	Blim
	22 000 t
	Lowest observed SSB

	
	Bpa
	35 000 t
	Blime1.645σ, assuming a σ of about 0.3 to account for the uncertainties in the assessment.

	
	Flim
	0.40
	2 × std. dev. above Fpa

	
	Fpa
	0.25
	Fmed (1998) = 0.25.

	Targets
	Fy
	~ 0.45
	harvesting on average 33% of the exploitable stock in numbers.


(unchanged since 2007)

Yield and spawning biomass per Recruit F-reference points:
	 
	Fish Mort
	Yield/R
	SSB/R

	 
	Ages 3–7
	 
	 

	Average last 3 years
	0.31
	0.7
	2.6

	Fmax
	0.50
	0.7
	2.0

	F0.1
	0.16
	0.6
	3.8

	Fmed
	0.34
	0.7
	2.5


Candidates for reference points consistent with high long-term yields and a low risk of depleting the productive potential of the stock are in the range of F0.1–Fpa.
Single-stock exploitation boundaries

Exploitation boundaries in relation to existing management plans

The management objectives are to achieve an exploitation rate equivalent to a fishing mortality of 0.45 on average. The current F estimate (0.31) is below the management target.
Exploitation boundaries in relation to high long-term yield, low risk of depletion of production potential, and considering ecosystem effects

The current fishing mortality, estimated at 0.31, is above F0 .1 (0.16).

Exploitation boundaries in relation to precautionary limits

Given the recent poor recruitment and slow growth and the rapidly declining SSB, the forecast indicates that a zero fishing mortality in 2009 will not maintain the stock above Bpa in 2010. ICES recommends a closure of the fishery in 2009, and a recovery plan should be developed and implemented as a prerequisite to reopening the fishery. 

Short-term implications

Outlook for 2009

Basis: F(2008) = F(2005–2007) = 0.31; SSB(2009) = 30; catch (2008) = 13.

	Rationale
	F (2009)
	Basis
	Landings 2009
	SSB

(2010)
	%SSB change 1)

	Zero catch
	0
	F=0
	0
	30
	0

	Target reference point
	0.45
	Ftarget 
	12
	17
	-43

	Status quo
	0.31
	Fsq
	9
	20
	-33

	High long-term yield
	0.16
	F(long-term yield) F0.1
	5
	25
	-17

	Agreed management plan
	0.05
	F(man. plan) * 0.1
	2
	28
	-7

	
	0.11
	F(man. plan) * 0.25
	4
	25
	-17

	
	0.23
	F(man. plan) * 0.50
	7
	22
	-27

	
	0.34
	F(man. plan) * 0.75
	10
	20
	-33

	
	0.41
	F(man. plan) * 0.90
	12
	18
	-40

	
	0.45
	F(man. plan)
	12
	17
	-43

	
	0.50
	F(man. plan) * 1.1
	13
	16
	-47

	
	0.56
	F(man. plan) * 1.25
	14
	15
	-50

	Precautionary limits
	0.03
	F(Fpa )* 0.1
	1
	29
	-3

	
	0.06
	F(Fpa)* 0.25
	2
	28
	-7

	
	0.13
	F(Fpa)* 0.5
	4
	25
	-17

	
	0.19
	F(Fpa)* 0.75
	6
	24
	-20

	
	0.23
	F(Fpa)* 0.90
	7
	22
	-27

	
	0.25
	Fpa
	8
	22
	-27

	
	0.28
	F(Fpa)* 1.1
	9
	21
	-30

	
	0.31
	F(Fpa)* 1.25
	9
	20
	-33


Weights in ‘000 t. Shaded scenarios are not considered consistent with the precautionary approach.

1) SSB 2010 relative to SSB 2009.
Management considerations

ICES recommends a recovery plan. A recovery plan should offer maximum protection to the haddock, recognizing that it is caught in a mixed-fishery with cod and saithe. A recovery plan should include monitoring the trajectory of the stock, clearly stating specified reopening criteria, and monitoring the fishery when it is reopened.

SSB increased until 2003 as a result of strong recruitments, including the record-high 1999 year class. Recruitment of the year classes 2003 onwards have all been well below average and the 2005–2007 year classes have been estimated close to the historical low. Individual fish growth has been low in recent years (Figure 4.4.3.4). SSB declines rapidly and is expected to be below Bpa in 2010, even in the absence of fishing. Fishing mortality does not appear to be the major driver for the decline in the stock.

An expected benefit of the effort management system was more stability for the fishing fleet. The fleets were expected to target the most abundant fish species, thus reducing the fishing mortality on stocks that are in bad shape. However, low prices on saithe and haddock and high prices for cod have kept the fishing mortality higher than expected for cod. Management should include measures that avoid a disproportionate targeting of depleted stocks.

The effort management system needs to consider changes in catchability of the fishery. For baited hook gear, catchability is related to the amount of food available in the ecosystem. Therefore, low ecosystem production may decrease haddock production and increase the catchability of longline gear. 
Factors affecting the fisheries and the stock

Regulations and their effects

An effort management system was implemented 1st of June 1996. Fishing days are allocated to all fleets fishing in shallow waters (< 380 m depth) for the period 1 September–31 August. In addition the majority of the shallow areas (< ca. 200 m) are closed for trawling, and are mainly utilized by longliners.

Changes in fishing technology and fishing patterns

The effort management system invites improvement of fishing technology and fishing patterns. 

Impacts of the environment on the fish stocks

The productivity of the Faroe Shelf ecosystem is important to the haddock stock. The recruitment depends both on the spawning-stock biomass and on the productive state of the Faroe Shelf ecosystem. The index of primary production has been low since 2002. The estimate of the primary production in 2008 will not be available until July. It will have little effect on the spawning biomass in 2010, but more effect on the total biomass.

Scientific basis

Data and methods

The advice is based on an analytical assessment (XSA) using age-disaggregated indices from two research surveys. Recruitment estimates were available from the surveys.

No estimates of discards of haddock are available, but it is assumed that there is no strong incentive to discard in order to high-grade landings as quotas are not used in the management of this stock. Additionally, there is a ban on discarding. Hence, the landings statistics are regarded as reflecting the true level of catch and are considered to be appropriate for assessment purposes.

Uncertainties in assessment and forecast

The information used for the assessment is considered to be of high quality.  

Comparison with previous assessment and advice

This year’s assessment confirms the trends in fishing mortality and SSB as seen in last year’s assessment (Figure 4.4.3.3). However, the perception of the stock status has changed compared to last year. This is largely due to the four very weak year classes and the slow growth, both of which are expected to lead to a rapid decline in the SSB. 

Last year ICES advised on status quo effort based on Fpa considerations. This year the advice is for no fishing and the development of a recovery plan because the continued low recruitment is forecasted to lead SSB below Bpa in 2010. 

Source of information

Report of the North-Western Working Group, 21–29 April 2008 (ICES CM 2008/ACOM:03).

	Year


	ICES

Advice
	Predicted catch

corresp. to advice
	Agreed

TAC
	ICES

Catch

	1987
	No increase in F
	17
	
	14.9

	1988
	No increase in F
	18
	
	12.2

	1989
	No increase in F
	11
	
	14.3

	1990
	No increase in F
	11
	
	11.7

	1991
	TAC
	11
	
	8.4

	1992
	TAC
	13–15
	
	5.5

	1993
	Reduction in F
	8
	
	4.0

	1994
	No fishing
	0
	6.2
	4.3

	1995
	No fishing
	0
	6.2
	4.9

	1996
	TAC
	8.3
	12.6
	9.6

	1997
	F= F(95)
	9.3
	
	17.9

	1998
	F =F(96)
	16
	
	22.2

	1999
	F < proposed Fpa (0.25)
	9
	
	18.5

	2000
	F < proposed Fpa (0.25)
	22
	
	15.8

	2001
	F < proposed Fpa (0.25) 
	20
	
	15.9

	2002
	No fishing
	0
	
	249

	2003


	F<proposed Fpa (0.25)


	12


	
	27.1



	2004
	F<proposed Fpa (0.25)
	21
	
	23.3

	2005
	F<proposed Fpa (0.25)
	19
	
	20.3

	2006
	F<proposed Fpa (0.25)
	18
	
	17.0

	2007
	F < 0.20
	16
	
	12.6

	2008
	Fpa 
	14
	
	

	2009
	No fishing and recovery plan
	0
	
	


Weights in ‘000 t.
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1982-2007, I.e. Working Group estimates in Vb1.

Country

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

Denmark

-

-

-

-

1

8

4

-

-

-

Faroe Islands

10,319

11,898

11,418

13,597

13,359

13,954

10,867

13,506

11,106

8,074

4,655

3,622

3,675

France

1

2

2

20

23

8

22

14

-

-

-

164

-

Germany

1

+

+

+

1

1

-

+

+

+

-

Norway

12

12

10

21

22

13

54

111

94

125

71

28

22

UK (Engl. and Wales)

-

-

-

-

-

2

-

-

7

-

54

81

31

UK  (Scotland)

3

1

-

-

-

-

-

-

-

-

-

-

-

United Kingdom

Total

10,335

11,912

11,448

13,641

13,391

14,000

10,939

13,617

11,207

8,199

4,944

3,731

5,722

Working Group estimate

4,5

11,937

12,894

12,378

15,143

14,477

14,882

12,178

14,325

11,726

8,429

5,476

4,026

4,252

Country

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

#

2005

2006

2007

2

Faroe Islands

4,549

9,152

16,585

19,135

16,643

13,620

8

13,457

8

20,776

8

21,615

18,995

18,022

15,600

11,688

France

1

2

2,7

-

2

6

8

7

2

4

1

5

+

6

5

3

5

Germany

5

-

-

33

1

2

6

1

6

1

5

Greenland

30

6

22

6

0

6

4

6

+

8

13

5

Iceland

4

Norway

28

45

45

71

411

355

257

2

227

265

229

212

56

61

Russia

16

Spain

49

UK (Engl. and Wales)

23

5

22

30

1

59

7

19

7

4

7

11

7

14

7

8

7

1

7

UK (Scotland)

11

-

…

…

…

185

7

186

7

126

7

United Kingdom

107

1

50

Total

4,605

9,202

16,652

19,238

17,176

14,023

13,728

21,030

22,084

19,490

18,361

15,770

11,815

Working Group estimate

4,5,8

4,948

9,642

17,924

22,210

18,482

15,821

15,890

24,933

27,128

23,287

20,305

17,074

12,633

1) Including catches from Sub-division Vb2. Quantity unknown  1989-1991, 1993 and 1995-2001.

2) Preliminary data

3)From 1983 to 1996 catches included in Sub-division Vb2.

4) Includes catches from Sub-division Vb2 and Division IIa in Faroese waters.

5)Includes French and Greenlandic catches from Division Vb, as reported to the Faroese coastal guard service

6) Reported as Division Vb, to the Faroese coastal guard service.

7) Reported as Division Vb.

 

8) Includes Faroese landings reported to the NWWG by the Faroese Fisheries Laboratory

9) Included in Vb2

10) Includes 14 reported as Vb


Figure 4.4.3.1
Faroe haddock (Division Vb). Landings, recruitment, fishing mortality, and SSB.

[image: image6.wmf]Faroe Bank ( Sub-division Vb2) HADDOCK. Nominal catches (tonnes) by countries,

1982-2007, I.e. Working Group estimates in Vb2.

Country

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

Faroe Islands

1,533

967

925

1,474

1,050

832

1,160

659

325

217

338

185

353

France1

-

-

-

-

-

-

-

-

-

-

-

-

-

Norway

1

2

5

3

10

5

43

16

97

4

23

8

1

UK (Engl. and Wales)

-

-

-

-

-

-

-

-

-

-

+

+

+

UK  (Scotland)3

48

13

+

25

26

45

15

30

725

287

869

102

170

Total

1,582

982

930

1,502

1,086

882

1,218

705

1,147

508

1,230

295

524

Country

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2

Faroe Islands

303

338

1,133

2,810

1,110

1,565

5

1,948

3,698

4,804

3,594

1,899

1,375

810

France1

-

-

-

+

Norway

1

40

4

60

3

48

66

28

54

17

45

1

8

UK (Engl. and Wales)

...

1

…

1

…

1

…

1

1

1

1

1

1

1

1

4

4

UK  (Scotland)3

39

62

135

102

193

185

148

177

4

1

4

4

4

Total

343

440

1,272

2,972

1,306

1,798

2,162

1

3,903

5,044

3,797

1,944

1,304

818

1) Catches included in Sub-division Vb1.

2) Provisional data

3)From 1983 to 1996 includes also catches taken in Sub-division Vb1 (see Table 2.4.1)

4) Reported as Division Vb.

5) Provided by the NWWG
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Figure 4.4.3.2
Faroe haddock (Division Vb). Stock and recruitment, yield, and SSB per recruit.
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Figure 4.4.3.3
Faroe haddock (Division Vb). Historical performance of the assessment.
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Figure 4.4.3.4
Faroe haddock (Division Vb). Mean weights-at-ages 2–7. 2008–2010 are predicted values used in the short-term prediction. 

Table 4.4.3.1
Faroe haddock (Division Vb). 
	Year
	Recruitment
	SSB
	Landings
	Mean F

	
	Age 2
	
	
	Ages 3–7

	 
	thousands
	tonnes
	tonnes
	 

	1957
	35106
	51049
	20995
	0.4900

	1958
	39212
	51409
	23871
	0.6270

	1959
	43417
	48340
	20239
	0.5696

	1960
	35763
	51101
	25727
	0.7101

	1961
	51279
	47901
	20831
	0.5624

	1962
	38537
	52039
	27151
	0.6506

	1963
	47362
	49706
	27571
	0.7002

	1964
	30110
	44185
	19490
	0.4753

	1965
	22644
	45605
	18479
	0.5260

	1966
	20203
	44027
	18766
	0.5288

	1967
	25356
	42086
	13381
	0.4031

	1968
	54852
	45495
	17852
	0.4377

	1969
	31976
	53583
	23272
	0.4853

	1970
	35601
	59959
	21361
	0.4762

	1971
	15458
	63922
	19393
	0.4564

	1972
	33214
	63136
	16485
	0.3962

	1973
	23703
	61624
	18035
	0.2902

	1974
	52336
	64634
	14773
	0.2206

	1975
	70069
	75410
	20715
	0.1799

	1976
	55985
	89229
	26211
	0.2475

	1977
	26200
	96392
	25555
	0.3873

	1978
	35113
	97256
	19200
	0.2781

	1979
	2786
	85426
	12424
	0.1551

	1980
	4946
	81933
	15016
	0.1779

	1981
	3492
	75882
	12233
	0.1813

	1982
	15845
	56836
	11937
	0.3306

	1983
	19644
	51849
	12894
	0.2651

	1984
	40824
	53877
	12378
	0.2282

	1985
	39549
	62687
	15143
	0.2757

	1986
	26566
	65732
	14477
	0.2233

	1987
	9483
	67487
	14882
	0.2635

	1988
	18843
	62126
	12178
	0.2001

	1989
	14379
	51973
	14325
	0.2837

	1990
	9476
	44004
	11726
	0.2705

	1991
	2992
	35010
	8429
	0.2715

	1992
	2672
	27310
	5476
	0.2074

	1993
	1825
	23546
	4026
	0.1849

	1994
	6415
	21927
	4252
	0.2028

	1995
	97353
	23090
	4948
	0.2255

	1996
	46395
	50682
	9642
	0.3193

	1997
	9193
	83575
	17924
	0.3724

	1998
	3755
	83741
	22210
	0.5271

	1999
	15612
	64720
	18482
	0.4454

	2000
	21557
	54799
	15821
	0.2679

	2001
	104872
	63299
	15890
	0.2768

	2002
	61717
	88097
	24933
	0.2914

	2003
	44068
	100664
	27128
	0.4382

	2004
	31457
	90457
	23287
	0.3848

	2005
	8673
	77242
	20305
	0.3359

	2006
	10146
	63631
	17074
	0.3107

	2007
	3755
	49126
	12633
	0.2776

	2008
	3096
	42037
	 
	0.3081

	Average
	28940
	59632
	17087
	0.3577
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Table 4.4.3.3.
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