4.4.1 
Advice June 2010

ECOREGION
Faroe Plateau Ecosystem
STOCK
Cod in Subdivision Vb1 (Faroe Plateau)
Advice summary for 2011 

Cautiously avoid impaired recruitment (Precautionary Approach) by reducing fishing mortality by 24% from current level to less than Fpa (0.35).
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Figure 4.4.1 
Cod in Subdivision Vb1 (Faroe Plateau). Summary of stock assessment (weights in ‘000 tonnes). Top right: SSB and F over the years. 

SSB is increasing again after having been at the lowest observed level in 2007 and is now estimated between Blim and Bpa. Fishing mortality has decreased since 2002 and is now between Flim and Fpa. The average recruitment since 2001 has been around one third of the long-term average. The 2008 year class is indicative to be above average.
Management plans

The management objective is to achieve sustainable fisheries. An effort management system was implemented in the Faroese demersal fisheries in Division Vb in 1996. From the outset the aim of the effort management system was to harvest on average 33% in numbers of the exploitable stock of cod. This translates into an average F of approximately 0.45, above the Fpa of 0.35. ICES considers this to be inconsistent with the precautionary approach.

Biology

Recent work suggests that cannibalism is a controlling factor of recruitment. In periods with low ecosystem productivity, the individual growth of cod is slow, and many of them move into the nearshore nursery areas of 1-group cod, which hampers the recruitment of 2-year-old cod the following year.
Environmental influence on the stock 

The productivity of the Faroe Shelf ecosystem is important to the cod stock and recruitment depends both on the stock size and on the productive state of the Faroe Shelf ecosystem. The indices of primary production have been low since 2002 except for 2004, 2008 and 2009 when it was estimated to be above average. 
The individual growth of cod also depends on the productivity over the outer areas on the Faroe Plateau in such a way that the growth is highly correlated with the ratio of total phytoplankton production to total fish biomass (cod+haddock+saithe) on the Faroe Plateau ( i.e., “food per fish”. Phytoplankton production in the outer areas of the faroe ecosystem (water depth 130–500 m) has stayed above average since 2000.

The fisheries

Cod are mainly taken in a directed cod and haddock fishery with long lines, in a directed jigging fishery and as by-catch in the trawl fishery for saithe.
	Catch by fleet
	Total catch (2009) was 10 kt where 72 % were taken by longlines, 10% by jigging and 18% by trawls


Quality considerations

The landing data are considered accurate. There are no incentives to discard fish under the effort management system. The sampling of the landings is believed to be adequate. No major problems have been observed with the tuning indices (the two surveys).
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Figure 4.4.1.2
Cod in Subdivision Vb1 (Faroe Plateau). Historical assessment results (final year recruitment estimates included).

Scientific basis

	Assessment type
	XSA using landings-at-age data and age-disaggregated indices

	Input data
	2 survey indices (spring and summer survey)

	Discards and by-catch
	There are no discard data, but discarding is not considered to be a major problem in this fishery

	Indicators
	

	Other information
	

	Working group report
	NWWG


4.4.1 
Supporting Information June 2010

ECOREGION
Faroe Plateau Ecosystem
STOCK
Cod in Subdivision Vb1 (Faroe Plateau)
Reference points

	
	Type
	Value
	Technical basis

	MSY 
	MSY Btrigger
	NA
	

	Approach
	FMSY
	NA
	

	
	Blim
	21 000 t
	Lowest observed SSB (1998)

	Precautionary
	Bpa
	40 000 t
	Blime1.645σ, assuming a σ of about 0.40 to account for the relatively large uncertainties in the assessment.

	Approach
	Flim
	0.68
	Fpae1.645σ, assuming a σ of about 0.40 to account for the relatively large uncertainties in the assessment.

	
	Fpa
	0.35
	Close to Fmax (0.34) and Fmed (0.38) values from the 1998 assessment.


 (unchanged since: 1998)

Yield and spawning biomass per Recruit F-reference points:

	 
	Fish Mort
	Yield/R
	SSB/R

	 
	Ages 3-7
	 
	 

	Average last 3 years
	0.46
	1.40
	3.54

	Fmax
	0.24
	1.45
	5.92

	F0.1
	0.11
	1.31
	9.86

	Fmed
	0.41
	1.43
	4.32
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Outlook for 2011

Basis: F(2010) = F(2007–2009) = 0.46; SSB(2011) = 50; R (2010) = 23; landings (2010) = 14000 t

	Rationale
	F

(2011)
	Landings

(2011)
	Basis
	SSB

(2012)
	%SSB change 1)

	Precautionary Approach
	0.35
	16
	Fpa (=Fsq*0.76)
	59
	19

	Management plan 
	0.45
	20
	FMgt 
	56
	11

	
	
	
	
	
	

	Zero catch
	0
	0
	F=0
	74
	49

	Status quo
	0.46
	20
	Fsq
	55
	11

	
	0.23
	11
	Fsq * 0.50
	64
	28

	
	0.35
	16
	Fsq * 0.75
	59
	19

	
	0.42
	18
	Fsq * 0.90
	57
	14

	
	0.44
	19
	Fsq * 0.95
	56
	12


Weights in ‘000 t.

1) SSB 2012 relative to SSB 2011.

2) Landings 2011 relative to TAC 2010.

MSY approach

Preliminary simulation studies taking into account the productivity (cyclic) of the ecosystem were performed, but these simulations have to be elaborated further before it will be possible to propose reliable candidates for FMSY.
PA approach 
The fishing mortality should be kept below Fpa of 0.35. This translates into a reduction in fishing mortality by 24% as compared to the average of last 3 years (0.46). 
Management plan 

The Management plan of F=0.45 will in the short term lead to SSB>Bpa but SSB will not with high probability remain above Bpa.
Additional considerations 

Management considerations

Fishing mortalities since 1996 have been well above Fpa and was estimated in 2003 and 2004 above Flim. The fishing mortality has declined since but is still above Fpa and should be reduced by 24% to below Fpa. SSB estimated in 2007 was the lowest in the time series but it has increased since then and is now estimated to be between Blim and Bpa.  Given the poor state of the Faroe haddock, measures should be taken to reduce catches of haddock while still allowing a cod fishery, e.g. closure of areas with high abundance of haddock.
When considering future management, protection mechanisms should be included to ensure that appropriate action is taken when one or more stocks or fisheries develop in an unfavourable way.
An expected, the effort management system gives 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 high on cod and the economic factors seem to dominate the relative abundance of the stocks in determining the fishing mortality.

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 cod production and increase the catchability of longline gear. Also, the ever increasing efficiency in an effort system needs to be carefully monitored.

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. The main spawning areas for cod are closed for nearly all fishing gears during spawning time.

Changes in fishing technology and fishing patterns

The effort management system invites improvement of fishing technology and fishing patterns. Presently, ICES is not able to quantify these changes. 

Comparison with last years assessment and advice

This year’s assessment has revised the SSB in 2009 upwards by 39% and F in 2008 has been revised 54% downwards as compared to the 2009 assessment. The main reason for this, is a major revision of landings data in 2008 and a corresponding revision in catch at age. 
The advice in 2009 was to close the fishery for cod and haddock. The advice this year is intended to minimize haddock catches while allowing a fishery for cod.
Sources

ICES. 2010. Report of the North-Western Working Group, 27 April – 4 May 2010. ICES CM 2010/ACOM:07.

Table 4.4.1.1
Cod in Subdivision Vb1 (Faroe Plateau). ICES advice, management and landings

	Fishing Year
	ICES

Advice
	Predicted catch

corresp. to advice 
	Agreed

TAC 
	ICES

Landings 

	1987 
	No increase in F
	<31
	 
	21.4

	1988 
	No increase in F (Revised estimate) 
	<29 (23) 
	 
	23.2 

	1989 
	No increase in F 
	<19 
	 
	22.1 

	1990 
	No increase in F 
	<20 
	 
	13.5 

	1991 
	TAC 
	<16 
	 
	 8.8 

	1992 
	No increase in F 
	<20 
	 
	 6.4 

	1993 
	No fishing 
	 0 
	 
	 6.1 

	1994 
	No fishing 
	 0 
	8.5/12.51,2
	 9.0 

	1995 
	No fishing 
	 0 
	12.51
	23.0 

	1996 
	F at lowest possible level 
	 - 
	202
	40.4 

	1997 
	80% of F(95) 
	<24 
	- 
	34.3 

	1998 
	30% reduction in effort from 1996/97 
	- 
	- 
	24.0 

	1999 
	F less than proposed Fpa (0.35) 
	<19 
	 
	18.3 

	2000 
	F less than proposed Fpa (0.35) 
	 <20 
	 
	21.0 

	2001 
	F less than proposed Fpa (0.35) 
	<16 
	 
	28.2 

	2002 
	75% of F(2000) 
	<22 
	 
	38.5 

	2003 
	75% of F(2001) 
	<32 
	 
	24.5 

	2004 
	25% reduction in effort 
	- 
	 
	13.2 

	2005 
	Rebuilding plan involving large reduction 
	- 
	 
	 9.9

	2006
	Rebuilding plan involving large reduction
	-
	
	10.5

	2007
	Rebuilding plan involving large reduction in effort
	-
	
	8.1

	2008
	No fishing. Development of a rebuilding plan.
	0
	
	10.5

	2009
	No fishing. Development of a rebuilding plan.
	0
	
	

	2010
	No fishing. Development of a rebuilding plan.
	0
	
	

	2011
	Reduce F to below Fpa
	<16
	
	


Fishing year: 1 September–31 August the following year

Weights in ‘000 t.

1) In the quota year 1 September–31 August the following year.

2) The TAC was increased during the quota year.

Table 4.4.1.2.
Faroe Plateau cod (Subdivision Vb1).
	Year
	Recruitment
	Biomass
	Biomass
	Biomass
	Landings
	Mean F

	
	Age 2
	Age 2+
	Age 3+
	SSB
	
	Ages 3-7

	 
	thousands
	tonnes
	Tonnes
	tonnes
	tonnes
	 

	1961
	12019
	65428
	52459
	46439
	21598
	0.6059

	1962
	20654
	68225
	47568
	43326
	20967
	0.5226

	1963
	20290
	77602
	56500
	49054
	22215
	0.4944

	1964
	21834
	84666
	63483
	55362
	21078
	0.5017

	1965
	8269
	75043
	67442
	57057
	24212
	0.4909

	1966
	18566
	83919
	65724
	60629
	20418
	0.4743

	1967
	23451
	105289
	82778
	73934
	23562
	0.39

	1968
	17582
	110433
	94958
	82484
	29930
	0.4642

	1969
	9325
	105537
	95372
	83487
	32371
	0.4375

	1970
	8608
	98398
	87332
	82035
	24183
	0.3882

	1971
	11928
	78218
	68559
	63308
	23010
	0.3526

	1972
	21320
	76439
	62363
	57180
	18727
	0.3358

	1973
	12573
	110713
	96756
	83547
	22228
	0.2886

	1974
	30480
	139266
	106341
	98434
	24581
	0.3139

	1975
	38319
	153663
	123391
	109565
	36775
	0.3947

	1976
	18575
	161260
	143807
	123077
	39799
	0.4749

	1977
	9995
	136211
	127520
	112057
	34927
	0.6757

	1978
	10748
	96227
	84269
	78497
	26585
	0.4259

	1979
	14997
	85112
	71659
	66722
	23112
	0.4273

	1980
	23582
	85037
	63178
	58886
	20513
	0.3945

	1981
	14000
	88409
	73285
	63560
	22963
	0.4648

	1982
	22127
	98959
	71739
	67031
	21489
	0.4138

	1983
	25156
	123244
	89574
	78538
	38133
	0.7057

	1984
	47753
	152128
	95061
	96759
	36979
	0.5082

	1985
	17312
	131199
	115533
	84764
	39484
	0.7016

	1986
	9501
	99217
	88776
	73658
	34595
	0.6695

	1987
	9898
	78283
	67458
	62185
	21391
	0.4458

	1988
	8681
	66043
	56834
	52047
	23182
	0.6088

	1989
	16030
	58745
	42552
	38282
	22068
	0.8

	1990
	3691
	38038
	34547
	29036
	13487
	0.6601

	1991
	6681
	28686
	23482
	21053
	8750
	0.5135

	1992
	11403
	35718
	24438
	20746
	6396
	0.4569

	1993
	10105
	51109
	39440
	33100
	6107
	0.2378

	1994
	25190
	83977
	53904
	42553
	9046
	0.1858

	1995
	42655
	144405
	92451
	54308
	23045
	0.3174

	1996
	12876
	142512
	129429
	85217
	40422
	0.6977

	1997
	6459
	96988
	91171
	81699
	34304
	0.7668

	1998
	5926
	66172
	60219
	55810
	24005
	0.5868

	1999
	14340
	64988
	49931
	44980
	18306
	0.5212

	2000
	19722
	91094
	63163
	46140
	21033
	0.3603

	2001
	29699
	109954
	75392
	59040
	28183
	0.4304

	2002
	13262
	98355
	84865
	55979
	38457
	0.8195

	2003
	6229
	60513
	55407
	40487
	24501
	0.7238

	2004
	3632
	37087
	33320
	27120
	13178
	0.6686

	2005
	6107
	31939
	25919
	23533
	9906
	0.5425

	2006
	7658
	30377
	23954
	20953
	10480
	0.6141

	2007
	5904
	28202
	22662
	17462
	8009
	0.4862

	2008
	7971
	32620
	22987
	21443
	7465
	0.4348

	2009
	13213
	36838
	26205
	22003
	10006
	0.4644

	2010
	22675
	64081
	40205
	32273
	
	

	Average
	15979
	85331
	68707
	58737
	 
	 


Table 4.4.1.3.
Faroe Plateau cod (Subdivision Vb1). Nominal catch statistics.
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Table 4.4.1.4.
Faroe Plateau cod (Subdivision Vb1).
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