144 Blue whiting combined stock (Subareas|-IX, XII, and X1V)

State of the stock
Spawning biomassin | Fishing mortality | Fishing Comment
relation to inrelation to mortality in
precautionary limits | precautionary relation to
limits highest yield
full reproductive harvested
capacity unsustainably

Based on the most recent estimates of fishing mortality and SSB, I CES classifies the stock as having full reproductive
capacity, but being harvested unsustainably. SSB has increased to a historical high in 2003 but has decreased in 2004
and 2005. Although the estimates of SSB and fishing mortality are uncertain, the estimate of SSB appears to be well
above Bg. The estimated fishing mortality is well above Fp, and is estimated to have exceeded Fy, in 2004.
Recruitment in the last decade appears to be at a much higher level than earlier, and the good recruitment appears to

have continued in 2004.
M anagement objectives
In 2002 the EU, Faroe Ilands, Iceland, and Norway agreed along-term management plan for the fisheries of the blue

whiting stock aimed at constraining the harvest within safe biological limits and designed to provide for sustainable
fisheries and a greater potential yield. The plan consisted of the following:

1. Every effort shall be made to prevent the stock from falling below the minimum level of Spawning Stock Biomass

(SSB) of 1 500 000 tonnes.

2. For 2003 and subsequent years, the Parties agreed to restrict their fishing on the basis of a TAC consistent with a
fishing mortality less than 0.32 for appropriate age groups as defined by ICES, unless future scientific advice

requires modification of the fishing mortality rate.

3. Should the SSB fall below a reference point of 2 250 000 tonnes (By,) the fishing mortality rate, referred to under
paragraph 1, shall be adapted in the light of scientific estimates of the conditions then prevailing. SQuch an

adaptation shall ensure a safe and rapid recovery of the SSB to a level in excess of 2 250 000 tonnes.

4. In order to enhance the potential yield, the Parties shall implement appropriate measures, which will reduce

catches of juvenile blue whiting.

5. TheParties shall, as appropriate, review and revise these management measures and strategies on the basis of any

new advice provided by ICES.

The management plan as a whole has not been implemented, because it has not been agreed between all countries
participating in the fishery. The combined total of the catches exceed the provisions of the agreed management plans.

I CES has not evaluated the management plan in relation to the precautionary approach.
Reference points

(established in 1998)

| CES considersthat: | CES proposed that:
Limit reference points Biimis 1.5 mill t Bpa be set at 2.25 million t
Fimis0.51 Foa be set at 0.32
Target reference points Fy isnot identified

Yield and spawning biomass per Recruit
F-reference points:
FishMort  Yied/R SSB/R

Ages3-7
Average Current 0.57 0.053 0.11
Frnax undefined

Foa 0.28 0.050 0.18




Technical basis:

Biim: Bioss Bpa: Biim €xp(1.645* ) 6=0.25
Flim: F|055 Fpa: Fmed (1998)
Fy:

Single stock exploitation boundaries
Exploitation boundariesin relation to existing management plans

Fishing within the limits of the management plan (F=0.32) implies catches of less than 1.5 million t in 2006. This will
also result in a high probability that the spawning stock biomass in 2006 will be above By, The present fishing level is
well above levels defined by the management plan and should be reduced. The management plan point 4 calls for a
reduction of the catch of juvenile blue whiting which has not been taken place. The primarily approach to reduce catch
of juvenilesisto reduce overall fishing mortality. Catches of juvenilesin the last 4 years are much greater than in earlier
periods. If an overall reduction of fishing mortality cannot be achieved then specific measures should be taken to protect
juveniles.

Exploitation boundariesin relation to precautionary limits

Exploitation boundaries in relation to precautionary limits are the same as the exploitation boundaries in relation to the
existing management plan.

Short term implications

Catch forecast for 2006:

The fishing mortality applied according to the agreed management plan (F(management plan)) is 0.32

The maximum fishing mortality which would be in accordance with precautionary limits (F (precautionary limits)) is

0.32

Outlook for 2006:
Basis: Catch(2005) =2 Mt (Catch constraint, best estimate); F(2005) = 0.47; SSB(2005) = 5.0 Mt

Rationale Catch Basis F SSB SSB % SSB % TAC
(2006)* (2006) (2006) (2007) | change? | change
Zero catch 0 F=0 0 55 7.1 29
Target reference Frarget O Brarget
point
Status quo 24 B 0.57 4.9 4.4 -10
Agreed 0.2 F(man. plan) * 0.1 0.03 5.5 6.9 26
management 0.4 F(man. plan) * 0.25 0.08 5.4 6.6 22
plan 0.8 F(man. plan) * 0.50 0.16 5.3 6.2 16
1.1 F(man. plan) * 0.75 0.24 5.2 5.8 10
1.3 F(man. plan) * 0.90 0.29 5.2 5.6 7
1.5 F(man. plan) 0.32 5.2 5.4 5
1.6 F(man. plan) * 1.1 0.35 5.1 5.3 3
1.8 F(man. plan) * 1.25 0.40 5.1 5.1 0

M anagement consider ations

Total landings in 2004 were 2.4 mill t, ailmost the same as in 2003. Recent large landings are supported by the current
high recruitments, and are much higher than in earlier years. Most of the catches are taken in the spawning- and post
spawning areas along the continental edge, and in the Norwegian Sea. In the latter, the share of the total catch has
increased from 5% in the mid nineties to about 40% in 2003 and 2004. A larger proportion of the catch there consists of
young fish. As a result, the age structure in the stock has changed considerably, and the stock now largely misses fish
older than 6 years.

The fishing effort is much above what the stock can sustain if it returns to alower recruitment regime. Now only a few
year-classes support the fishery and the spawning biomass, which makes the stock very vulnerable to overfishing. In
this respect, there is an urgent need for the implementation of the agreed management plan, areduction of fishing effort
and a close monitoring of the stock. Immediate management action isrequired if smaller recruitments occur.




Factor s affecting the fisheries and the stock

In 2002 to 2004, and in the absence of agreements on TACs and their alocation, the Coastal States (EU, Faeroe Islands,
Iceland and Norway) and the Russian Federation implemented unilateral measures to limit blue whiting catches. TACs
were set by EU, Norway and Iceland. During 2003, EU increased its TAC for international waters by 250 000 t and
during 2004 by 350 000 t applicable to all areas. The fisheries by Russia and Faeroe Islands were not restricted by
TACs.

Changesin fishing technology and fishing patterns

The fishing effort has increased substantially in the last 10 years, as did the catches. There has been a change in the
fishing pattern with an increased proportion of juveniles in the catches and with a more northerly distribution of the
fishery, where juveniles dominate.

Scientific basis
Data and methods

For blue whiting 4 assessment models were used to explore the data, and the results for all these approaches were
similar in general. All models utilized catch at age data from commercial catches from 1981 onwards. Different survey
time series were available (1990-2005), but still none of the surveys covers the entire distribution area of the stock.

The exploration revealed a conflict between catch data and survey data. Models relying more on surveys estimated a
larger spawning stock in recent years. This conflict in the data could not be resolved by the use of any of the models
and leads to an additional source of uncertainty.

All four models make assumptions about selection pattern which may not be fully valid as the description of the fishery
indicates substantial changes in the fishing pattern in the last 15 years. Within these assumptions the finally chosen
model (AMCI model) allows for limited deviations from constant exploitation pattern.

This year a number of recruitment indices were analysed, and the conclusion was that reasonable estimates could be
obtained for the most recent year classes (2003 and 2004 year class). However, none of the recruitment surveys covers
the entire distribution area. For the final assessment, data from spawning ground surveys were used for 1990-2005, and
from juvenile area surveys since 2000.

Information from the fishing industry

Information from the fishing industry suggests that catches in 2005 are about 20% lower than in 2003 and 2004. There
are indications that the reduced catch is caused by a reduced availability of blue whiting (i.e. denser but smaller
schools), and/or by economic factors such as an increase in fuel prices.

Uncertaintiesin assessment and for ecast

Conflicting signals in the catch and survey data influence the models in ways that could not be resolved. The
assessment of blue whiting has been very uncertain in recent years with upward revisions of the historic perception of
the stock size with every new assessment (Figure 1.4.4.1). This trend has been driven by exceptionally good
recruitment compared to the earlier period, while at the same time little fishery independent information has been
available on the recruitment. However, the quality of the assessment and recruitment estimates have been improved in
this year, mostly due alonger recruitment survey time series, which could be used for the first time this year.

The uncertainty in the assessment conditional on the assessment model used this year (AMCI) is illustrated in Figure
1.4.4.2. It indicates interdependence of F and SSB and their variance estimated in bootstrap replicates.

Limited information was available on discarding. This was not included in the assessment but it is not believed to
impact the assessment.

Environment conditions
Comparison with previous assessment and advice:

The present assessment resulted - asin afew previous years - in amarked upward revision of the SSB.



Last year the advice was to limit catches to 1.1 Mt in order to achieve a fishing mortality of less than F;=0.32. This
year the advice is on asimilar basis and corresponds to predicted landings of 1.5 Mt. The increase in predicted landings
is due to the continued high recruitment in recent years.

Sour ce of infor mation

Report of the Northern Pelagic and Blue Whiting Fisheries Working Group, 25 August — 1 September 2005 (ICES CM
2006/ACFM:05)

Year ICES Predicted Agreed ACFM
Advice catchcorresp.  TAC  catch
to advice
1987  TAC for northern areas; no advice for southern areas 950 - 665
1988  TAC for northern areas; no advice for southern areas 832 - 558
1989  TAC for northern areas; no advice for southern areas 630 - 627
1990  TAC for northern areas; no advice for southern areas 600 - 562
1991  TAC for northern areas; no advice for southern areas 670 - 370
1992 Noadvice - - 475
1993  Catch at status quo F (northern areas); no assessment for southern areas 490 - 481
1994  Precautionary TAC (northern areas); no assessment for southern areas 485 650" 459
1995  Precautionary TAC for combined stock 518 650" 579
1996  Precautionary TAC for combined stock 500 650" 646
1997  Precautionary TAC for combined stock 540 672
1998  Precautionary TAC for combined stock 650 1125
1999  Catches above 650 000 t may not be sustainable in the long run 650 1256
2000  F should not exceed the proposed F, 800 1412
2001  F should not exceed the proposed F, 628 1780
2002  Rebuilding plan 0 1556
2003  F should be |ess than the proposed Fp, 600 2321
2004  Achieve 50% probability that F will be less than Fp, 925 2378
2005  Achieve 50% probability that F will be lessthan Fp, 1075
2006 F =F management plan 1500

NEAFC proposal for NEAFC regions 1 and 2. Weightsin ‘000 t.



Blue whiting combined stock (Sub-areas I-1X, XII & XIV)

Landings in 1000 t
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Landings(tonnes) of BLUE WHITING from the directed fisheries (Sub-areas| and |1, Division Va, X1Vaand X1V b) 1987-2004, as estimated by the Working

Group.
Country 1987 1988 19899 1990 1991 1992 1993  1994? 19959 1996 1997 1998 1999 2000 2001 2002 2003 2004
Denmark - - - - - - - - - - - - 15 7,721 5723 13,608 38226 23437
Estonia - - - - - - - - - 377 161 904 - - - - -
Faroes 9,290 - 1,047 - - - - - - 345 - 44594 11507 17,980 64,496 82,977 115755 109,380
Germany 1,010 3 1,341 - - - - 2 3 32 - 78 - - 3117 1,072 813 488
Greenland - - - - - - - - - - - - - - - - -
Iceland - - 4,977 - - - - - 369 302 10464 68,681 ¥ 96,295 155,024 245814 195483 312,334 322,247
Latvia - - - - - - - 422 - - - - - - - -
Netherlands - - - - - - - - 72 25 - 63 435 - 5180 906 592 1,365
Norway ¥ - - - - - - - - - - - - - - 64581 100922 215075 302,166
Norway © - R - 566 100 912 240 - - 58 1386 12,132 5,455 - 28812 - - 22167
Poland 56 10 - - - - - - - - - - - - - - -
Scotland 64
Sweden - - - - - - - - - - - - - - - 850 57,206 15794
USSR/ Russia® 112,686 55,816 35,250 1540 78603 61,400 43,000 22250 23289 22,308 50,559 51,042 65932 103,941 173,860 145649 191507 166,677
Tota 123042 55829 42,615 2,106 78,703 62,312 43240 22,674 23,733 23447 62570 177,494 179,639 284,666 591,583 541,467 931,508 963,785
%) From 1992 only Russia
?) Includes Vb for Russia.
%) Icelandic mixed fishery in Va.
% include mixed in Vaand directed in VVb.
5 Directed fishery
© By-catches of
blue whiting in

Landings (tonnes) of BLUE WHITING from directed fisheries (Division Vb,Vlab, Vllab,c and Sub-area XI1) 1987-2004, as estimated by the Working Group.
Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 % 1999 2000 2001 2002 2003 2004
Denmark 2,655 797 25 - - 3,167 - 770 - 269 - 5051 19,625 11,856 18,110 2,141 17,813 44,992
Estonia - - - - - 6,156 1,033 4,342 7754 10,605 5,517 5,416 - - - - - 4
Faroes 70,625 79,339 70,711 43405 10208 12,731 14,984 22548 26,009 18,258 22480 26,328 93,234 129,969 188464 115127 208427 206,078
France - - 2,190 - - - 1,195 - 720 6,442 12,446 7,984 6,662 13481 13480 14,688 13,365 -
Germany 3,850 5,263 4,073 1,699 349 1,307 91 - 6,310 6,844 4,724 17,891 3,170 12,655 15862 15378 21,866 13,813
Iceland - - - - - - - - - - - - 64,135 105833 119,287 91,853 189,159 99,832
Ireland 3,706 4,646 2,014 - - 781 - 3 222 1,709 25,785 45635 35240 252200 29,854 17,723 22,484 62,730
Japan - - - - - 918 1,742 2574 - - - - - - - - - -
Latvia - - - - - 10,742 10,626 2,160 - - - - - - - - - -
Lithauen - - - - - - 2,046 - - - - - - - - - - -
Nether|ands’) 5,627 800 2,078 7280 17,359 11,034 18436 21,076 26,703 17,644 23,676 27,884 35408 46,128 68415 33,365 45239 82,520
Norway 191,012 208416 258,386 281,036 114,866 148,733 198916 226,235 261,272 337,434 318531 519,622 475004 460,274 399,932 385495 502,320 486,843
UK (Scotland) 3,315 5,071 8,020 6,006 3,541 6,849 2,032 4465 10,583 14,325 33398 92,383 98,853 42478 50,147 26,403 27,136 56,326
Sweden - - - - - - - - - - - - - - - 10 - -
USSR/ Russia®) 165497 121,705 127,682 124,069 72,623 115600 96,000 94531 83931 64547 68,097 79,000 112247 141,257 141549 144,419 163,812 179,400
Total 446,287 426,037 475179 463495 218946 318,018 347,101 378,704 423504 478,077 514,654 827,194 943,578 989,131 1,045,100 846,602 1,211,621 1,232,534

% Including some directed fishery also in Division IVa.
2) Revised for the years 1987, 1988, 1989, 1992, 1995,1996,1997
%) From 1992 only Russia
4 Reported to the EU but not to the ICES WGNPBW. (Landings of 19,467 tonnes)



Landings (tonnes) of BLUE WHITING from directed fisheries and by-catches caught in other fisheries (Divisions Illa, 1V) 1987-2004, as estimated by

the Working Group.

Country 1987 1988 1989 1990 1991 1992 1993 ¥ 1994 1995 1996 1997 1998 2 1999 2000 2001 2002 2003 2004
Denmark ¥ 28541 18144 3,632 10,972 5,961 4,438 25,003 5,108 4,848 29,137 9,552 40,143 36,492 30,360 21,995
Denmark 2 ' ' 22,973 16,080 9,577 26,751 16,050 14,578 7,591 22,695 16,718 16,329 8,521 7,749 7,505 35,530 26,896 21,071
Faroes 99 - - - 60
Faroes 99 7,051 492 3,325 5,281 355 705 1,522 1,794 - 6,068 6,066 206 265 " 6741 7,317 5,712 6,864
Germany 115 280 3 - - 25 9 - - - - - 81 - 36 19
Ireland - - . - - - - - - - - - - - - 4 4
Netherlands - - - 20 - 2 46 - - - 793 - - 50 0 0
Norway :) 24,969 24,898 42,956 29,336 22,644 31,977 12,333 3,408 78,565 57,458 27,394 28,814 48,338 73,006 21,804 85,062 117,145 107,311
Norway 58,182
Russia - - - - - - - - - - - - - - 69 - -
Scotland 35
Sweden 2,013 1,229 3,062 1,503 1,000 2,058 2,867 3,675 13,000 4,000 4,568 9,299 12,993 3,319 2,086 17,689 8,326 3,289
UK - 100 7 - 335 18 252 - - 1 - - - - - - 65
Total 62,689 45,143 75,958 63,192 39,872 65,974 58,082 28,563 104,004 119,359 65,091 94,881 106,609 114,476 118,523 145652 158,180 138,593
% Including directed fishery also in Division IVa.
2) Including mixed industrial fishery in the Norwegian Sea
3) Imprecise estimates for Sweden: reported catch of 34265t in 1993 is replaced by the mean of 1992 and 1994, i.e. 2,867 t, and used in the assessment.
“ Directed fishery
9 By-catches of blue whiting in other fisheries.
9 For the periode 1987-2000 landings figures also include landings from mixed fisheriesin Division Vb.

Landings (tonnes) of BLUE WHITING from the Southern areas (Sub-areas V111 and IX and Divisions VIIg-k and V1id,e) 19872004, as estimated by the
Working Group.
Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Germany - - - - - - - - - - - N - - - 600 2 8g 2 973
Ireland - - - - - - - - - - - - - - - 982 96?2 12,659
Netherlands - - - 450 10 - - - - - - 10Y 3208 2 24718 2 11,426
Norway 4 - - - - - - - - - - - - - - 39197
Portugal 9,148 5,979 3,557 2,864 2,813 4,928 1,236 1,350 2,285 3,561 2,439 1,900 2,625 2,032 1,746 1,659 2,651 3,937
Russia 685
Scotland 603
Spain 23,644 24,847 30,108 29,490 29,180 23,794 31,020 28,118 25,379 21,538 27,683 27,490 23,777 22,622 23,218 17,506 13,825 15,612
UK 23 12 29 13 - - - 5 - - - - - - - - 181
France - - 1 - - - - - - - - - - - - - 784
Total 32,819 30,838 33,695 32,817 32,003 28,722 32,256 29,473 27,664 25,099 30,122 29,400 26,402 24,654 24,964 23,071 20,097 85,093

Y Directed fisheriesin Villa

2 Landings reported as Directed fisheries and included in the Catch-at-Age calculations of that fisheries



5 Total landings of blue whiting by country and area for 2004 in tonnes. Landing figures provided by Working Group members and these figures
iy now e official catch statistics and therefore can not be used for management purposes.

A 4 Q.
o) ¥ o) 2 ¥
%@j)% % ’9% %, “ % ‘s /Vo%/ o,{(/ 2, . Q’of/ N ‘57/1/% é&{% %O)b

Area "t NN AN AN AN > 2% Y

I 63 63
Ila 23,437] 95,868 386] 183,322 314,690 137,430 64 15,794 1,365 772,355
b 103 392 591 28,976 30,062
Ila 4,274 53 383 2,730 7,440
IVa 16,368 6,627 19 4| 106,344 35 532 0] 129,929
Vb 429 184 584 27 0] 1,224
I Xa 0 3,937 3,937
Va 13,512 138,533 8,989 161,034
Vb 12,935| 111,036 395] 95,090] 1,653 18,790 104,371 1,364 3,143 348,777
Via 31,935| 44,632 13,196 42,506] 67,390 53,587 62,944 316,690
Vib 4,742 320,364 69,096 394,202
Vila 0 0 0
V1lb 2 1,524 0 1,376 140} 3,042
Vliic 122 47,247 220 15,538 69,616 871 16,293 149,906
Vilg 4 0 4
VIllabd 0 131 131
VIllc+l Xa 0 15,612 15,612
VIlj 31 925 0 603 895 2,454
V11K 942 11,730{ 39,197 685 10,400] 62,955
Xl1 3,163 1,509] 10,183 5,062 19,917
X1Vb 0 271 271
Grand Total| 89,500{ 322,322 Y[ 15293| 422,079| 75,393| 957,684] 3,937| 346,762| 57,028] 15612 19,083 95311| 2,420,005

2 Reported to the EU but not to the ICES WGNPBW. (Landings of 19,467 tonnes)




Blue whiting combined stock (Sub-areas I-1X, X1l & XIV)

Year Recruitment SSB Landings Mean F
Agel Ages 3-7
thousands tonnes tonnes
1981 3634925 2840186 922980 0.3102
1982 4074635 2340060 550643 0.2275
1983 10886489 1903785 553344 0.2608
1984 18346767 1548446 615569 0.3409
1985 12241432 1651896 678214 0.3858
1986 9473497 1855547 847145 0.5231
1987 8982703 1655472 654718 0.4617
1988 7684032 1469257 552264 0.4306
1989 8938635 1412695 630316 0.5067
1990 22336699 1335867 558128 0.4962
1991 9008614 1803269 364008 0.2213
1992 6160528 2437900 474592 0.2242
1993 5525903 2385790 475198 0.2096
1994 6505223 2354832 457696 0.1960
1995 7617300 2180177 505175 0.2331
1996 20406428 2019352 621104 0.3047
1997 40137767 2062619 639680 0.3104
1998 30806559 2827013 1131954 0.4408
1999 19527741 3434783 1261033 0.4093
2000 40592635 3562036 1412449 0.4773
2001 64009279 4005004 1771805 0.5093
2002 34671620 4881275 1556954 0.4460
2003 41366871 5729501 2365319 0.4834
2004 41950091 5113236 2383503 0.5725
Average 19786932 2617083 915991 0.3742







