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3.8 Stocks in the Irish Sea (Division VIIa) 

3.8.1 Overview 

Fisheries State of the Stocks 

The roundfish fisheries in the Irish Sea are conducted 
primarily by vessels from the bordering countries (UK 
and Ireland). The majority of vessels are otter-trawlers 
fishing for cod, whiting and plaice, with by-catches of 
haddock, anglerfish, hake and sole. The mesh size is 
80 mm and 80 mm square mesh panels have been 
mandatory for UK otter-trawlers since 1993, and for 
Irish trawlers since 1994. The number of Irish vessels 
operating in this region has declined in recent years. 
Fishing effort in the England and Wales fleet of vessels 
longer than 12.2 m declined rapidly after 1989, and over 
1992-1995 was about 40% of the effort reported in the 
1980s,although it has increased again in recent years. 
Since the early 1980s there bas been a development of 
semi-pelagic trawling for cod and whiting, 
predominantly by vessels from Northern Ireland. Some 
of these vessels switch between pelagic trawling and 
twin-trawl fishing for Nephrops depending on fishing 
opportunities and market demands. 

Although some of the otter-trawlers also take part in the 
fishery for sole, there has been a growing number of 
beam-trawlers, particularly from southern England and 
from Belgium, exploiting this stock. The most important 
by-catches of this fleet are plaice, rays, brill, turbot and 
anglerfish. The fishing effort of the Belgium beam-trawl 
fleet varies according to the catch-rates of sole in the 
Irish Sea compared with other areas in which the fleet 
operates. Fishing effort peaked in the late 1980s 
following a series of strong year classes of sole, but is 
presently only about 60% of the peak value. 

A fleet of vessels, primarily from Ireland and Northern 
Ireland, takes part in a targeted Nephrops fishery using 
70  mm nets and 75 mm square-mesh panels. The larger 
vessels, including some which normally target 
roundfish, may use twin trawls with 8Omm mesh. 
Decommissioning has reduced the size of the Northern 
Ireland fleet in recent years. All boats take a 
considerable by-catch of whiting, much of which is 
discarded. Discards comprise mainly juveniles because 
the distribution of Nephrops coincides with the main 
nursery grounds for whiting. In this fishery as well as in 
the roundfish fishery in the western Irish Sea, the by- 
catch of haddock has increased substantially in recent 
years because of strong year classes in the 1990s. 

The other gears employed to catch demersal species are 
gill-nets, notably by inshore boats targeting cod, bass, 
grey mullet, sole and plaice. 

The main pelagic fishery in the Irish Sea is for herring. 
In recent years, it has been predominantly operated by 
pair-trawlers from Northern Ireland. The size of this 
fleet has declined to a very low level in recent years. 

This year, ICES introduced a new detinition of safe 
biological limits, with reference to precautionary 
biomass and fishing mortality reference points. 

The stock of cod is considered to be outside safe 
biological limits: The spawning biomass is below the 
proposed B,, and fishing mortality exceeds F,. Fishing 
mortality on cod increased progressively throughout the 
1980s. During the early 1990% the spawning stock 
declined rapidly and is presently dominated by only a 
few age classes. As a consequence, it is sensitive to 
variations in recruitment and in 1995 reached a 
historical low following entry of the very weak 1992 
year class. A combination of reduced fishing effort in 
the EnglandIWales fleet, targeting of haddock and a 
switch to twin trawling for Nephrops by some pelagic 
trawlers appears responsible for a substantial decline in 
fishing mortality on cod in 1995 and 1996. 

The stock of whiting is also considered to be outside 
safe biological limits, both in terms of biomass and of 
fishing mortality. The Irish Sea whiting fishery has been 
characterised by high levels of fishing mortality 
throughout the 1980s and 1990s. At such high fishing 
mortalities, the spawning stock contains few age classes 
and is vulnerable to poor recruitment. It fell to a record 
low in 1997 despite the very strong 1991 year class. 

A notable phenomenon in the Irish Sea, and also in the 
Celtic Sea, during the 1990s has been a substantial 
growth in the stock of haddock, particularly following 
the recmitment of above-average 1991 and 1993 year 
classes and a very strong 1994 year class. The 1996 year 
class is confumed to be still stronger and will result in 
increased catches in the short term. The fish are 
confined mainly to the western Irish Sea where 
established roundfish and Nephrops fisheries take place. 
Due to the present TAC arrangements, some national 
quotas have proved limiting, causing substantial 
misreporting. 

The stock of plaice is considered to be within safe 
biological limits. The landings declined in the 1990s, 
and in 1997 were close to the lowest recorded. This 
resulted from a combination of declining fishing effort 
and a succession of below-average year classes recruited 
since 1987. The spawning stock has been below average 
throughout the decade. If fishing mortality remains 
below F,, as at present, the stock is expected to increase 
and will have a low probability of falling outside safe 
biological limits in the medium term. 

The sole stock is considered to be outside safe 
biological limits. It has benefited several times since 
1970 from very strong year classes, and as a onsequence 
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has sustained fishing mortalities that are considered high 
for a sole stock. The frequency of such year classes has 
decreased since the mid-1980s, leading to a decline in 
spawning stock to a historical low in 1997. 

The stocks of Nephrops in the Irish Sea are considered 
to be fully exploited. There is some concern that fishing 
mortality may rise from the current high level if the use 
of twin trawls expands. Account should also be taken of 
the impact of this fishery on the stocks of protected 
species. There has been no assessment in recent years of 

the effects on Nephrops of predation by cod, but the low 
abundance of the latter has probably reduced its impact. 

The stock of Irish Sea herring is presently subject to low 
fishing mortality exerted by a small fleet of trawlers 
from Northern Ireland. The stock has recovered from the 
collapse which followed high fishing mortalities in the 
1970s. However its present state is uncertain because the 
series of survey estimates remains too short to establish 
the recent trends in biomass. 
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3.8.2 Cod in Division VIIa (Irish Sea) 

State of stock/fihery: This stock is considered to be 
outside safe biological limits. F has decreased in recent 
years, but still exceeds the proposed F,.. 

High fishing mortality rates from the mid 1980s 
resulted in SSB declining sharply until 1995. SSB has 
increased slightly since then, but is still below the 
proposed B,,. The probability of good recruitment 
appears to have been reduced at the SSBs observed in 
the 1990s. 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F,, 
and to increase or maintain spawning stock biomass 
above B,,. 

Advice on management: ICES recommends that 
fishing mortality on cod should be reduced below the 
proposed F,, (0.72) corresponding to landings in 
1999 of less than 4 900 t in order to rebuild SSB 
above Bpa (10 000 t). This is unlikely to be achieved 
in the short term. 

Management objectives: No explicit management 
objectives are set for this stock. However, for any 

Reference points: 
I 

Technical basis: 
I 

ICES considers that: 

BI, is 6 000 t, the lowest observed spawning stock. 

FI, is 1.0. This is the fishing mortality above which 
there is a reduced probability that the stock can sustain 
itself. 

ICES proposes that: 

B,, be set at 10 000 t. This is the previously agreed 
MBAL and affords a high probability of maintaining the 
SSB above B I ,  taking into account the uncertainty of 
assessments. Below this value the probability of below 
average recruitment increases. 
F,, be set at 0.72. This F is considered to have a high 
probability of avoiding F,,. Fishing mortalities above F,. 
have been associated with observed stock declines. 

Relevant factors to be considered in management: 
Quota restrictions during the 1990s have resulted in 
misreporting of landings and deterioration of the 
quality of commercial catch data available for 
assessments. 

Bli, = BI~, 

F I ~  = Fmed 

A progressive reduction in overall fishing effort in the 
Irish Sea, together with low cod quotas, high demand 
for Nephrops and increased availability of haddock, 
appears responsible for the apparent decline in fishing 
mortality on cod in 1995 through to 1997. The fishing 

Bps = Previous MBAL and signs of reduced recruitment 

F,, = Fmed x 0.72 

mortalities observed in the early 1990s have a very high 
risk of causing stock collapse and must be avoided. The 
spawning stock is still dominated by only a few age 
classes and remains susceptible to below-average 
recruitment. Recruitment following the weak 1992 year 
class are all below average, and early indications are 
that the 1998 year class may be very low. This implies 
that even if F is reduced as recommended by ICES, the 
SSB in 2000 may be less than the SSB in 1999. 

Catch forecast for 1999: 
Basis: F(98) = F(95-97) = 0.84, Landings (98) = 6.3, SSB(99) = 9.1. 
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F (99) 
onwards 
0.33 
0.50 
0.67 
0.72 

0,84 
LO0 

Basis 

0.4F(95-97) 
0.6F(95-97) 
O.SF(95-97) 

WelghL~ in '000 1 Shaded sccnarlos considcrd inconslbtcnt w~th the precaubonxy approach. 

Fra 

Catch 
(99) 

4 9 
1 .0~(95-9?)f 
1.2Ff95-97 1 

8 2 1 Low probability ol SSB< R,, 

Landings(99) 

2.7 
3.8 
4.7 

5.5 
6.2 

SSB (2000) 

11.1 
9.7 
8.5 

7.5 f Prababilify of SSB< R, armad 5% 
6.6 f Hi@ probability uf SSB < Bm 

Medium-term effect of fishing at given level 

Very low probability of SSB< B,,; F aboveFo., 
Very low probability of SSB< B,, ;F close to F,, 
Very low probability of SSB< B,, 



Elaboration and special comment: The cod fishery 
has traditionally been carried out by otter trawlers 
targeting spawning cod in spring and juvenile cod in 
autumn and winter. Activities of these vessels have 
decreased in recent years whilst a fishery for cod and 
hake using large pelagic trawls increased substantially 
during the 1980s. In recent years the pelagic fishery has 
also targeted cod during the summer. Cod are also 
taken as a by-catch in fisheries for Nephrops, plaice 
and sole. 

A reduction in fishing mortality from 1995 to 1997 to 
around 70% of the extremely high fishing mortalities in 
the early 1990s. is thought to be caused by an overall 
decline in trawl effort in the Irish Sea and inaeased 
targeting of Nephrops and haddock. 

The F is calculated over a younger age range (2-4) in 
this assessment than in previous assessments (ages 2-5) 

which rescales the entire series of F. The present 
assessment confirms a decline in F in 1995-97, but 
indicates a smaller decline than the previous 
assessment. The decline is consistent with the observed 
reduction in fishing effort on cod. The independent sets 
of data from commercial fleets and research surveys 
provide a consistent interpretation of the state of the 
stock. Recent recruitment appear reasonably well 
estimated by the five independent survey series. 

Analytical assessment based on landings-at-age, 
commercial CPUE and recruitment indices from 
surveys in fivision VIIa. Estimates of misreported 
landings included from 1991 onwards. 

Source of information: Report of the Working Group 
on the Assessment of Northern Shelf Demersal Stocks, 
June 1998 (ICES CM 1999lACFM:l). 

a t c h  data (Tables 3.8.2.1-2): 

1988 No increase in F; interaction with Nephrops 10.1 15.0 15.8 14.2 

1989 No increase in F 13.4 15.0 11.3l 12.8 

1990 Fat  F,,,; TAC 15.3 15.3 9.9l 7.4 

1991 Stop SSB decline; TAC 6.0 10.0 7.0' 7.1' 

1992 20% of F(90) - 10 000 t 10.0 10.0 7.4l 7.7' 

1993 Fmed - 10 200 t 10.2 11.0 5.8' 7.6* 

1994 60% reduction in F 3.7 6.2 4.4' 5.4' 
1995 50% reduction in F 3.9 5.8 4.5' 4.6' 
1996 30% reduction in F 5.4 6.2 5.1' 4.8' 
1997 30% reduction in F 5.9 6.2 2.8' 5.7' 
1998 No increase in F 6.2 7.1 
1999 Reduce F below F,, 4.9 

'Preliminary. '1ncluding estimates of misreporting. Weights in '000 t. '~ncom~lete data. 
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Cod in the Irish Sea (Fishing Area VIIa) 
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Cod in the Irish Sea (Fishing Area VIIa) 
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Precautionary Approach Plot 

C o d ,  I r i s h  S e a  ( F i s h i n g  A r e a  V l  l a )  
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Table3.8.2.1 Nominal catch (tonnes) of COD in Division W a  as officially reported to ICES, and Working Group 
estimates of annual landings. 

CounVy 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997' 

Belgium 135 185 222 344 269 467 310 78 174 169 I21 187 1424 173 
France 912 1,782 1,480 1.717 2,406 352' 201' 320' 927' 505' 188' 111' 153 156 
Ireland 2,885 4,121 3,991 5,017 5.821 3,656 2,800 2,364 2,260 1,328 1,506 1,414 2,476 da 
Netherlands 38 104 - 25 31 
L J ~ ( ~ n ~ l . & ~ a l e s ) '  1.253 1.200 847 1,922 2,667 6.320 4,752 3,562 3,529 3.244 2,274 2,330 ... ... 
UK (Isle of Man) 98 119 80 44 118 39 48 175 129 57 26 22 27 
UK (N. Ireland) 2,658 2,541 2.992 3.565 4.080 ... ... 
UK (Scotland) 669 1.038 446 574 472 465 1,767 515 393 453 326 414 126 ... 
UK 2,395 2.445 

Total 8.648 11.090 10,058 13.183 15,833 11.299 9,878 7,014 7,412 5,756 4.441 4,478 5.344 2,805 

Unallocated -265 -607 -206 -289 -1.665 1,452 -2.499 81 323 1,799 961 109 -380 2,872 

Total firmres used bv 
WG f&tock 8.383 10,483 9,852 12.894 14,168 12.751 7,379 7 . ~ 5 ~  7.735' 7,555' 5,402' 4,587 4,964 5,677 
assessment 

'~reliminar~. 
'~evised. 
31Y89-1~~5  N. Ireland included wlth England and Wales 
4Final Statlant 27a data. 

Table 3.8.2.2 Cod in the Irish Sea (Fishing Area VIIa). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 2-4 

Average 7 . 2 3  12.68 9.14 0.845 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.8.3 Haddock in Division VIIa (Irish Sea) 

State of stocwfishery: Occasional pulses of strong 
recruitment have resulted in opportunistic fisheries 
lasting only for comparatively short periods. A 
population outburst has occurred in the 1990s, with 
strong year classes in 1994 and 1996 causing a large 
increase in spawning biomass and catches. Current 
fishing mortality is poorly estimated, but is likely to be 
high. 

Management objectives: No explicit management 
objectives are set for this stock. However, for any 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F,, 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: ICES recommends that 
fishing mortality should not be allowed to increase 
from the recent mean and that a separate catch limit 
be set for haddock taken in the Irish Sea. Stnlus quo F 
catches in 1999 would be about 7 000 t. 

ICES Coop. Res. Rep. No. 229 -Pan 2 

Reference points: 

ICES considers that: 

There is currently no biological basis for defining 
appropriate reference points, in view of the rapid 
expansion of the stock size over a short period. 

ICES proposes that 

F,, be set at 0.5 by analogy with other haddock stocks. 

Relevant factors to be considered in management: This one productive period in the late 1950s, two in the early 
stock is presently managed by means of a TAC set for the 1970s, and a recent one in the latter half of the 1990s 
whole of areas VII, VIII, IX and X. The present high which exceeds the previous documented ones. Previous 
availability of haddock has resulted in substantial productive periods are believed to have coincided with 
misreporting and/or discarding due to large by-catches of strong year classes in Sub-Area VI, but not the recent one. 
haddock taken by fleets with restrictive allocations 
available to them. Data from surveys estimates of catches at age have 

provided a consistent analysis of the relative strength of 
There are no known reasons why haddock production incoming year classes. The landings in 1999 will be 
could not be sustained in the Irish Sea and ICES heavily dependent on the strength of the 1996 year class 
recommends that recent strong year-classes should be which is the strongest produced during the period for 
allowed to grow, mature and reproduce. which data are available. The next strongest year class, 

produced in 1994, resulted in an increase in landings in 
The haddock stock is mainly confined to the western Irish 1996 and 1997 to over 3 000 t. 
Sea where important mixed-species fisheries for 
Nephrops, whiting and cod take place. Large by-catches Assessment based on analysis of survey catch-rates of 
of haddock are unavoidable during periods of high haddock and separable analysis of commercial catches at 
abundance, when targeting of the stock also takes place. age. 
Switching of effort from cod to haddock in 1995-97 
appears to have been partly responsible for the reduction Source of information: Report of the Working Group on 
in fishing mortality on cod in those years. the Assessment of Northern Shelf Demersal Stocks, June 

1998 (ICES CM 1999lACFM:l). 
Elaboration and special comment: Haddock production 
in the Irish Sea has been irregular in the 20 "century, with 



1988 Notdealtwith 747 747 
1989 Not dealt with 560 560 
1990 Notdealtwith 582 582 
1991 Not dealt with 616 616 
1992 Not dealt with 703 703 
1993 Not dealt with 730 813 
1994 Not dealt with 681 1043 
1995 Not dealt with 6000 783 1753 
1996 No advice 7000~ 1348 3023 
1997 Means of setting catch limits required 14000 8634 3497 
1998 Catch limit for VIIa 3000 20000 
1999 No increase in F 7000 

1 Applies to Sub-areas VII, VIII, M and X. "ossible underestimates due to misreporting. Increased in-year to 
14000 t. ' Incomplete official statistics. Weights in tonnes. 
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Table 3.8.3.1 Nominal landings of HADDOCK in Division VIIa, 1984-1997, as officially reported to ICES. 

France 38 3 1 39 50 47 n/a nla 

Ireland 199 341 275 797 363 215 80 

UK (England & wales)' 29 28 22 41 74 252 177 

UK (Isle of Man) 2 5 4 3 3 3 5 

UK (N. Ireland) 38 215 358 230 196 

UK (Scotland) 78 104 23 156 52 86 316 

Total 387 728 726 1,287 747 560 582 

Unallocated 0 0 0 0 0 0 0 

Total figures used by Working Group 387 728 726 1,287 747 560 582 

Country 1991 1992 1993 1994 1995 1996 1997' 

Belgium 1 8 18 22 32 34' 56 

France nla 73* 41* 22' nla 105' nla 

Ireland 254 25 1 252 246 320 798 n/a 

Netherlands 1 15 

UK (England &wales)' 204 244 260 301 294 463 ... 

UK (Isle of Man) 14 13 19 24 27 38 ... 
UK (N. Ireland) 

UK (Scotland) 143 114 140 66 110 14 ... 
United Kingdom 792 

Total 616 703 730 68 1 783 1,348 863 

Unallocated 0 0 83 362 970 1,675 2,634 

Total figures used by Working Group 616 703 813 1,043 1,753 3,023 3,497 

'preliminary. 
'1989-1996 Northern Ireland included with England and Wales 
'~inal Statlant 27a data. 

n/a = not available. 

ICES Coop. Res. Rep. No. 229 -Part 2 



Table 3.8.3.2 Haddock in the Irish Sea (Fishing Area VIIa). 

Year Landings 

1997 3,497 

Average 926 

Unit tonnes 
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Whiting in Division W a  (Irish Sea) 

State of stocklfishery: This stock is considered to be 
outside safe biological l i i t s .  Fishing mortality is above 
the proposed F,,. SSB is above the proposed B,,. 
Catches and SSB have declined continuously since the 
early 1980's. Fishing mortality remains high. 

High SSB was recorded in the early 1980s but since 
1983 has declined to a historic low in 1997. The very 
large 1991 year class and reduced F in recent years 
have not arrested this decline. 

Management objectives: No explicit management 
objectives are set for this stock. However, for any 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F,, 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on Management: ICES recommends that 
fuhing mortality in 1999 be reduced below the 
proposed F, = 0.65, corresponding to Landings in 
1999 less than 3 500 t. Measures to reduce discards 
in the fishery for Nephrops should be implemented 
and would contribute to the recommended reduction 
in fishing mortality 

Reference points: 
I 

Technical basis: 
hi, = B I ~ ,  1 B,, = BI,,, x 1.4 
Fli, = F I ~  I F,, = 0.65, implies an equilibrium SSB of 10.6 kt, and a 

ICES considers that: 

Bli, is 5 000 t, the lowest observed spawning stock 
biomass. There is no clear evidence of reduced 
reanilment at thelowest observed SSB's. 

Fli, is 1.1. This is the fishing mortality estimated to lead 
to a potential stock collapse. 

relatively lowbrobabili& of SSB < B,, ( = 7 kt), and is 
within the range of historic Fs. 

ICES proposes that 

B,, be set at 7 000 t which is considered to be the 
minimum SSB required to ensure a high probability of 
maintaining SSB above its lowest observed value, 
taking into account the uncertainty of assessments. 
F,, be set at 0.65 This F is considered to have a high 
probability of avoiding FIh and is consistent with a 
high probability of remaining above B,, in the long run. 

Relevant factors to be considered in management: being studied, but estimates are not yet available. 
Approximately 45% of the total estimated catch of Square mesh panels have been mandatory for all UK 
whiting is discarded in the Nephrops directed fishery trawlers (excluding beam trawlers) in the Irish Sea 
which operates on the main whiting nursery areas in since 1993 and for Irish trawlers since 1994. 
the Irish Sea. Discarding by whitefish fleets is presently 

Catch forecast for 1999: ~- - 

Basis: F(98) = F(95-97) =0.82, Catch(98) = 8.2, Landings(98) = 4.8, SSB(99) = 8.5. 
F(99) Basis' Catch(99) Landings(99 SSB (2000) Medium-tern effect of fishing at given level 

Shaded scenarios consideredinconsistent with the approach. 

Elaboration and special comment: Whiting is taken Analytical assessment based on catch-at-age, 
mainly as a by-catch in mixed species otter trawl commercial CPUE and indices from surveys in 
fisheries for Nephrops, cod and other demersal species, Division VIIa. Estimates of discards in the Nephrp3 
and in the pelagic fishery for cod. Fishing effort in the fisheries are included in the assessment, and estimates 
Nephrops and pelagic fisheries increased steadily up to of misreported landings have been included since 1991. 
1992, but subsequently declined. Last year, ICES considered the stock to be inside safe 

biological limits. The present assessments, however 
14 ICES Coop. Res. Rep. No. 229 -Part 2 



indicates a consistently declining trend in SSB over the changed from 2 4  to 1-3. This rescales the tishing 
whole time period and estimated SSBs in the period mortality timeseries. 
1993-1997 are between 27 and 57% lower than those 
estimated last year. Source of information: Report of the Working Group 

on the Assessment of Northern Shelf Demersal Stocks, 
The age range used to calculate average F has been June 1998 (ICES CM 1999lACFM.l). 

Catch data Vables 3.8.4.1-2): 

1987 Reduce F 16.0 18.2 11.7 3.8 14.4 

1988 No increase in F; enforce mesh regulations 12.0 18.2 11.5 1.9 11.9 

1989 F = enforce mesh regulation 11.0 18.2 11.3 2.0 13.4 

1990 No increase in F; TAC 8.3' 15.0 8.2 2.7 10.7 

1991 Increase SSB to SSB(89); TAC 6.4' 10.0 7.4 2.7 9.9 

1992 80% of F(90) 9.7' 10.0 7.1 4.2 12.8~ 

1993 70% of F(91) - 6 500 t 6.5 8.5 6.0 2.7 9.23 

1994 Within safe biological limits 9.9 5.8 1.2 7.93 

1995 No increase in F 8.3' 8.0 5.5 2.2 7.03 

1996 No increase in F 9.8' 9.0 5.6 3.5 8.03 

1997 No advice given 7.5 3.5 " 1.9 4.2 

1998 20% reduction in F 3.g5 5.0 
1999 ReduceF below Fpa 3 . 9  

' ~ o t  including discards from the Nephrops fishery. ' ~ rom Nephrops fishery. 3~ncluding estimates of misreporting. 
Incomplete Statistics Weights in '000 t. 5 landings only, no discards included. 
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Landings in the graph below include discards 
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Precautionary Approach Plot 
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Table3.8.4.1 Nominal catch (tonnes) of WHITING in Division VIIa, 1984-1997, as officially reported to ICES and 
Working Group estimates of human consumption and discards. 

Country 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996' 1997' 

Belgium 99 100 70 109 90 92 142 53 78 50 80 92 804 42 
France 930 956 770 826 1,063 533' 528' 611' 512' 255' 367' 169' 118 259 
Ireland 4,276 5,521 3.101 4,067 4,394 3,871 2,WO 2.2W 2,IW 1,440 1,418 1,840 1,773 d a  

Netherlands 5 30 - 17 14 
UK (Engl.& Wales)' 1,224 1.379 1.034 1.529 1,202 6.652 5,202 4.250 4,089 3,859 3,724 3,125 ... ... 
UK (Isle of Man) 68 57 25 14 15 26 75 74 53 55 44 41 28 24 

UK (N. Ireland) 5,660 8,382 4.940 4,858 4,621 ... ... 
UK (Scotland) 275 368 129 281 107 154 236 223 274 318 206 198 48 ... 
UK 3.557 3,178 

Total human consumption 12,537 16.793 10,039 11.684 11,492 11,328 8,183 7.411 7.106 5,977 5,839 5,465 5.621 3,517 

Undocated human 
consumption -891 -786 +I6 -1,020 -1,537 -65 -211 -129 +1,435 +551 +917 -574 -1,149 -1.238 

Estimated discards from 
Nephrops 3,589 2.229 2,360 3.754 1,901 2,015 2,684 2,664 4.250 2,702 1.180 2.153 3,494 1,926 

Total figures used by the 
Working Group for stoek 
assessment 15,235 18,236 12,415 14,418 11,856 13,408 10,656 9,946 12,791 9.230 7.936 7,044 7,966 4,205 

'Find Smtlant 27a dam. 
nla =Not Available 

Table 3.8.4.2 Whiting in the Irish Sea (Fishing Area VIIa) 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Catch Age 1-3 

Average 115.49 12.07 12.40 0.907 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.8.5 Plaice in Division VIIa (Irish Sea) 

State of stocklfshery: The stock is considered to be management objectives to meet precautionary criteria, 
within safe biological limits. Consistent with an overall their aim should be to reduce or maintain F below F,, 
decline in fishing effort in the Irish Sea the exploitation and to increase or maintain spawning stock biomass 
rate on this stock has declined in recent years. above B,.. 

SSB was relatively high in the mid-1980s following a Advice on Management: ICES recommends that 
series of good year classes, it subsequently declined due fishing mortality on plaice should be maintained below 
to low recruitment since 1988, and it has increased the proposed F,, in order to have a high probability 
recently due to a reduction in fishing mortality. There is of SSB remaining above lowest observed SSB. This 
no evidence of reduced recruitment at observed low can be achieved by maintaining st~tus quo fishing 
spawning biomass. mortality, corresponding to a landings of 2 400 t in 

1999. 
Management objectives: No explicit management 
objectives are set for this stock. However, for any 

Reference points: 

ICES considers that: ICES proposes that: 
I 

There is no biological basis for defining Barn or Flh. B,, be set at 3 100 t. There is evidence of high 
recruitment at the lowest biomass observed and B,, can 

I therefore be set equal to the lowest observed SSB. 
I F.. be set at 0.45. This F is considered to provide a high -" I probability that SSB remains above B,, in the long term. I - 

Technical basis: 
Bli, and Flirn: stock-recruitment data uninformative; Floss 
poorly defined. BPa = BI.,, 

F,, = F, and long term considerations 

Relevant factors to be considered in management: fishery is concentrated in the north-east Irish Sea. 
Plaice are taken mainly in long-established UK and Irish Significant discarding of under-sized plaice occurs in 
otter trawl fisheries for demersal fish. They are also taken some fisheries, and measures to reduce discards will 
as a bycatch in the beam trawl fishery for sole. The main benefit the stock. 

Catch forecast for 1999: 
Basis: F(98) = F(95-97) = 0.38; Landings(98)= 2.3, SSB(99)= 5.8. 

F(99) I Basis I Catch(99) I Landings(99) I SSB (2000) 1 Medium term effect of fishing at given level 

Weights in '000 t. 
shaded scenarios considered inconsistent with the precautionary approach. 

Elaboration and special comment: Effort in the UK and 
Belgian beam trawl fleets increased in the late 1980s, but 
declined in the early 1990s. Beam trawl fleets direct for 
sole and target those areas where sole catch-rates are best. 
Catch rates of sole have been low in the Irish Sea in recent 
years, and part of the beam trawl fleet has moved to other 
sole fishing grounds. 

Assessment calibrated with data from two commercial 
fleets and two surveys. Estimates of discards are only 

available for a few years and are not included in the 
assessment. B, to be reviewed following further analysis 
by the Working Group. 

Egg-production based assessments gave estimates of stock 
sizes significantly greater than in the VPA assessments. 
The present assessment is considered to be the most 
reliable basis for advice and the sources of the 
discrepancies are being investigated; to date no single 
factor has been identified as the cause of the discrepancy. 
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Source of information: Report of the Working Group June 1998 (ICES CM 1999lACPM:l). 
on the Assessment of Northern Shelf Demersal Stocks, 

1988 No increase in F 4.8 5.0 4.4 5.0 
1989 80% of F(87); TAC 5.8 5.8 4.2 4.4 
1990 Halt decline in SSB; TAC 5.1 5.1 4.0 3.3 

1991 Rebuild SSB to SSB(90); TAC 3.3 4.5 2.8 2.6 
1992 70% of F(90) 3.0 3.8 3.2 3.3 
1993 F = 0.55 - 2 800 t 2.8 2.8 2.0 2.0 

1994 Long-term gains in decreasing F 13.7 3.1 2.0 2.1 

1995 Long-term gains in decreasing F 2.4' 2.8 2.0 1.9 
1996 No long-term gain in increasing F 2.5 2.45 1.9 1.7 
1997 No advice 2.1 1.4' 1.9 
1998 No increase in F 2.4 2.4 

1999 Keep F below F,. 2.4 

Weights in '000 t. 'Catch at status quo F Incomplete data. 

Stock - Recruitment 

SSB ( tonnes)  a t  s p a w n i n g  t i m e  

(run: XSASF103) 
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Table 3.8.5.1 Nominal landings (t) of PLAICE in Division VIIa as officially reported to ICES. 

Country 1984 1985 1986 1987 1988 1989 1990 1991 I992 1993 1994 1995 1996 1997' 

Belgium 

France 

Ireland 

Netherlands 

UK (Eng. &wales)' 

UK (Isle of Man) 

UK (N. Ireland) 

UK (Scotland) 

UK (Total) - -- ~ - - 

Total 4,207 6,123 4,584 5,572 4,365 4,185 3,961 2,797 3,193 2,005 2,049 2,024 1,875 1,361 

Discards - 250 270 220 0 0 0 0 0 0 0 0 0 

Unallocated 34 -1.048 -28 378 420 187 -686 -243 74 -9 17 -150 -168 506 

Total figures used by the 
WorkingGroupforstock 4,241 5,075 4,806 6,220 5,005 4,372 3,275 2,554 3,267 1,996 2,066 1,874 1,707 1,867 
assessment 
p~~-~ ~ 

'~rovisional 
'1989-1996 N. Ireland included with England and Wales 
'~ ina l  Statlant 2'a data 
(UK (Total) excludes Isle of Man data) 
nla = not available 
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Table 3.8.5.2 Plaice in the Irish Sea (Fishing Area VIIa). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 3-6  

1998  11 .72  5 . 5 6  

Average 15 .52  6 .23  3 . 7 3  0 . 5 8 1  

Unit Millions 1000  tonnes 1000  tonnes - 



3.8.6 Sole in Division VIIa (Irish Sea) 

Relevant factors to be considered in management: As a result of two above average year-classes entering 
Although sole are predominantly taken in the directed the fishery, the reduction in F advised for this stock 
beam trawl fishery, they are also taken in a mixed leads to a predicted catch in line with recent ICES 
demersal fishery and management of the other species advice. 
needs to take account of the state of the sole stock. 

State of stock/fiihery: This stock is considered to be Management objectives: No explicit management 
outside safe biological limits. SSB in 1997 was objectives are set for this stock. However, for any 
estimated to be below the proposed B,, and the lowest management objectives to meet precautionary criteria, 
for the series (2 800 t). Fishing mortality remains their aim should be to reduce or maintain F below F,. 
substantially above the proposed F,,. and to increase or maintain spawning stock biomass 

above B,.. 
During the period 1970 to 1986, fishing mortality was 
so high that SSB could only be sustained by sporadic Advice on management: ICES recommends that 
strong year classes. An increase in stock size in the mid fishing mortality should be reduced below the 
1980s followed a succession of three strong year proposed Fp corresponding to landings less than 
classes, and the improved opportunities for sole fishing 830 t in 1999. This will provide a greater than 50% 
attxacted beam-trawlers into the Irish Sea from other probability of SSB exceeding the proposed Bpa in the 
sole fisheries, leading to increased fishing mortality. year 2000 and a less than 10% probability that SSB 
This, coupled with a reduced incidence of strong year will be below B,,, in the medium term. 
classes, has accelerated the decline in SSB which 
reached an historical low in 199697. F in 1997 was 
estimated to be around 20% higher than in recent years, 
although this may be an overestimate. 

Reference points: 

ICES considers that: 

B1, is 2 800 t. The lowest observed spawning stock. 

F,, is 0.4. Although poorly defined, there is evidence 
that fishing mortality in excess of 0.4 have led to a 
general stock decline and is only sustainable during 
periods of above average recruitment. 

Technical basis: 
BI, = B I ~  
F,, = F,, poorly defined: based on historical 
considerations 

Shaded scenarios considered inconsistent with the precautionary approach 

ICES proposes that: 

B,, he set at 3 800 t which is considered to be the 
minimum SSB required to ensure a high probability of 
maintaining SSB above its lowest observed value, 
taking into account the uncertainty of assessments. 
F,, be set at 0.30. This F is considered to have a high 
probability of avoiding FI,. 

B,, - Bli, * 1.4 
F,. = see above 

Catch forecast for 1999: 
Basis: F(98) = F(95-97) = 0.50, Landings(98) = 1.1, SSB(99) = 3.3. 
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Elaboration and special comment: Sole are taken 
mainly in a beam trawl fishery that commenced in the 
1960s and are also taken as a by-catch in the longer 
established otter trawl fisheries. Effort in the Belgian 
beam trawl fleet increased in the late 1980s as vessels 
normally operating in the North Sea were attracted into 
the Irish Sea by better fishing opportunities. In recent 
years, however, catch rates of sole have been low in the 
Irish Sea, and part of the beam trawl fleet has moved to 
other sole fishing grounds. 

Assessment was tuned with data from two commercial 
fleets and two surveys. 

Egg-production based assessments gave estimates of 
stock sizes significantly greater than in the VPA 
assessments. The present assessment is considered to be 
the most reliable basis for advice and the sources of the 
discrepancies are being investigated. 

Source of information: Report of the Working Group 
on the Assessment of Northern Shelf Demersal Stocks, 
June 1998 (ICES CM 1999lACFM:l). 

Catch data (Tahles 3.8.6.1-2): 

1988 80% of F(86); TAC 1.6 1.75 1.9 2.0 

1989 80% of F(87); TAC < 1.48 1.48 1.8 1.8 
1990 Interim advice 1.053 1.5 1.6 1.6 

1991 90% of F(89); TAC 1.3 1.5 1.2 1.2 

1992 No long-term gains in increased F 1.2' 1.35 1.2 1.3 
1993 F= F(91) - 920 t 0.92 1.0 1 .O 1.0 

1994 No long-term gains in increased F 1.51' 1.5 1.4 1.4 
1995 20% reduction in F 0.8 1.3 1.3 1.3 
1996 20% reduction in F 0.8 1.0 0.9 1 .O 
1997 20% reduction in F 0.8 1.0 0.9 1 .O 
1998 20% reduction in F 0.85 0.9 
1999 Reduce F below F,, 0.83 

'catch at Status quo F. Not including misreporting. 3Revised in 1990 to 1.5. Weights in '000 t. 
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Table 3.8.6.1 I r ish Sea SOLE. Divisions VIIa. Nominal landings (tonnes), as officially reported to ICES 

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997' 

Belgium 
France 
lreland 
Netherlands 
UK (Engl.8 wales)' 
UK (Isle of Man) 
UK (N. ireland)' 
UK (scotland)' 

915 1010 786 371 531 495 706 675 533 553 
11' 5' 2' 3'11' 8' 8' 5' 7' 2 
366 155 170 198 164 98 226 176 133 nla 

- 149 123 
507 613 569 581 477 338 409 424 194 ... 

1 2 10 44 14 4 5 12 4 nla 
47 
38 38 39 26 37 28 14 8 5 ... 

United Kingdom 195 
Total 1,669 1,916 2,041 1,885 1,823 1,576 1,223 1,234 971 1,368 1,300 1,025 873 
Unallocated -523 79 767 114 10 7 -9 25 52 1 -34 -23 128 
Total used by Working 1,146 1,995 2,808 1.999 1.833 1,583 1.214 1,259 1,023 1,369 1,266 1,002 1,001 
Group in Assessment 
' Preliminary 
1988-1996 N. lreland included wim England& Wales 

nla Not available 

Table 3.8.6.2 Sole in the Irish Sea (Fishing area VIIa) 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 4-7 

Average 8.82  4 .69  1.47 0.428 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.8.7 Irish Sea herring (Division VIIa) 

State of the stack/fishery: The stock is at present 
considered to be harvested outside safe biological limits 
as defined by the proposed reference points. Fishing 
monality for the most recent year is uncertain but is 
likely to be above the proposed F,. Spawning stock 
biomass has been relatively stable for the last 6 years at 
a value below the proposed B,.. Recent recruitment has 
typically been below the long-term average. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objective to meet precautionary criteria, F 
should be less than F,, and spawning stock biomass 
should be greater than B,,. 

Advice on management: ICES recommends that F in 
1999 should be reduced to F,. ~ 0 . 3 6  to ensure that 
the SSB is maintained within the precautionary 
region. This corresponds to a catch of4  900 t. 

Proposed reference points: An analysis of stock- 
recruitment data suggests that fishing mortalities in the 
region of 0.6 are associated with a high probability of 

serious stock decline. The value of Fmea is 0.36 and is 
associated with a low probability of the SSB falling 
below the lowest observed values of about 6 000 t. It is 
suggested that Fmed be used as F,. 

Although there is some evidence that the expected 
recruitment is reduced as SSB declines, there is no 
particular value where the probability of poor 
recruitment increases. The lowest observed SSB is 
about 6 000 t. In order to have a high probability of 
avoiding this low value, management action to reduce 
fishing mortality below F,, would be required at 
measured SSBs of 9 500 t. It is suggested that B,, be set 
at 9 500 t. 

Sustained fishing at F,., would be expected to result in 
an SSB fluctuating around an equilibrium value of 
about 13 000 t. The proposed F,, is also close to %SY. 

Relevant factors to be considered in management: 
Areas closed to herring fishing around the eastern Irish 
coast and west coast of Britain were put in place to 
protect juveniles when an industrial fishery operated. 
Although this fishery has ceased, these closed area 
should be maintained. 

Catch forecast for 1999: Basis F(98)=F(97), Landings(98)= 5 800 t, SSB (98)=10 300 t. 

Weights in t. 

Shaded scenario considered inconsistent with the 
precautionary approach. 

Elaboration and special comment: There are two 
spawning stocks of herring in the Irish Sea (Manx and 
Moume). At present these are treated as one stock for 
assessment and management purposes. The Mourne 
component is no longer a significant part of the stock. 
Fishing mortality increased substantially in the 1970s 
due to a transfer of effort from other closed herring 
fisheries and the operation of an industrial fleet. Since 
this period, the size of the exploiting fleets in this area 
has declined and the industrial fishery has closed. In 

recent years the Irish fleet has withdrawn from the 
fishery resulting in a reduction in effort. 

Unlike last year, the assessment this year included 
tuning data but recent Fs were constrained to have a 
zero trend. These Fs are subsfantially higher Ulan 
estimated by ACFM last year and are considered to be 
of Low precision. 

Source of information: Report of the Herring 
Assessment Working Group for the Area South of 
62"N. March 1998 (ICES CM 1998/ACFM:14). 
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1987 TAC 4.3 4.5 5.8 
TAC (Revised advice in 1988) 
TAC 
Precautionary TAC 
TAC 
TAC 
TAC 
Precautionary TAC 
Precautionary TAC 
If required, precautionary TAC 
No advice given 
Status quo F 

1999 F=Fp,=0.36 4.9 
Weights in '000 t 

Irish Sea herring (Division VIIa) 

Landings 

Mean = 10.8 
- 

Fishing mortality (ages 2-6) 

Mean = 0.497 
L O O -  

0.75 - 

050-  

(125- 

I 

Recruitment (age 1) 

Mean = 217 

Spawning stock biomass 

Mean = 14.9 

3Q.O > 
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Table 3.8.7.1 Irish Sea HERRING (Division VIIa(N)). Catch in tonnes by country, 1984-1997. These figures do not in 
all cases correspond to the official statistics and cannot be used for management purposes. 

Country 1984 1985 1986 1987 1988 1989 1990 

Ireland 1,084 Loo0 1,640 1,200 2,579 1,430 1,699 

UK 2,982 4,077 4,376 3,290 7,593 3,532 4,613 

Unallocated 4,110 1,424 1,333 

Total 4,066 9,187 7,440 5,823 10,172 4,962 6,312 

Country 1991 1992 1993 1994 1995 1996 1997 

Ireland 80 406 0 0 0 100 0 

UK 4,318 4,864 4,408 4,828 5,076 5,180 6,65 1 

Unallocated 22 

Total 4,398 5,270 4,408 4,828 5,076 5,302 6,65 1 

Table 3.8.7.2 Herring in the North Irish Sea (Manx plus Mourne VIIa North) 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 2-6 

Average 217.27 14.90 10.80 0.497 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.9 Stocks in the Celtic Sea (Divisions VIIf-k), Western Channel (Division VIIe) and 
Northern parts of the Bay of Biscay (Divisions VIIIa,b,d, and e) 

3.9.1 Overview 

Fleets and  fisheries 

Most of the demersal fisheries in this area have a mixed 
catch. Although it is possible to associate specific target 
species with particular fleets, various quantities of cod, 

. whiting, hake, anglerfish, megrim, sole, plaice and 
Nephrops are taken together, depending on gear type. 

In the Celtic Sea and Western Channel, fisheries for 
demersal species, mainly cod, whiting, sole and plaice, 
are conducted by Belgium, France, Ireland and the UK. 
The principal gears used are otter trawls and beam 
trawls. The targeting of sole and plaice using beam 
trawls became prevalent during the mid-1970s leading 
to an increase in the landings of these two species. The 
gradual replacement of otter trawls by beam trawls has 
occurred in the Belgian and UK fleets. In the Bay of 
Biscay there has been a substantial replacement of 
inshore trawling by a coastal giIl.net fishery targeting 
sole. 

A trawl fisheryfor anglerfish by Spanish and French 
vessels developed in the Celtic Sea and Bay of Biscay in 
the 1970s and expanded until 1990. The fishery's catch 
includes a large component of juvenile fish, for which 
there is no minimum landing size. In addition, a gill net 
fishery has developed in the Celtic Sea in the last 
decade. 

Nephrops are an important component of the fisheries in 
this area. These fisheries developed in the 1970s and 
1980s and effort increased continuously until recent 
years. Landings increased initially as effort increased 
but these have tended to stabilise or decline at 
continuing high effort levels. The mesh size when 
fishing for Nephrops can lead to a significant by-catch 
of juvenile fish, notably hake. 

There are separate trawl fisheries targeting herring in the 
Celtic Sea and mackerel and horse mackerel in the 
whole area. The herring fishery is principally a "roe" 
fishery and discard rates have at times reached very high 
levels. There is also a small directed fishery for sprat in 
the Channel. 

Management measures 

The assessment units used for many of the demersal 
stocks in this area are small and catches deriving from 
them are generally in the region of 10 thousand t or less. 
However, the TACs set for the stocks often cover many 
assessment units. In addition, for a number of units, 
there are insufficient data for adequate assessments. This 
means that TACs which cover a number of heavily 
exploited stocks comprise a summation across units of 
analytical forecasts and average catches which may offer 

no effective management control of the exploitation rate. 
Since a number of stocks affected by this problem are 
regarded as being close to or outside safe biological 
limits, there is a need to reconsider the areas on which 
TACs are set if management is to improve. 

A notable feature of the demersal fisheries in this area is 
their mixed nature. The effectiveness of single species 
TACs is likely to be diminished unless this is taken into 
account. Use of measures to reduce fishing mortality 
directly, such as effort reductions in fleet.., is likely to 
avoid a number of the disadvantages of catch controls in 
regulating the exploitation rate. 

The fisheries in the Celtic Sea are very similar to the 
fisheries in the Bay of Biscay and some of the same 
fleets operate in both areas. However, the technical 
measures in the two areas differ. The minimum mesh 
sizes in the Celtic Sea are often different from those in 
the Bay of Biscay. This difference makes enforcement 
more difficult since vessels can cany multiple mesh 
sizes and may fish in the Celtic Sea using the lower 
mesh sizes without being detected. It is noted, however, 
that the European Commission Technical Conservation 
Regulation revising the existing technical measures on 
1st Jan. 2000 will largely eliminate this problem. 

State of the stocks 

The majority of fish stocks which are assessed in this 
area are considered to be outside or close to being 
outside safe biological limits. They are characterised by 
low spawning stock biomass and recent high fishing 
mortality rates. Of particular concern are Celtic Sea 
(VIIf,g) and Western Channel (VIIe) sole and plaice. 
These stocks exhibit high F, low SSB level and low 
recruitments in most recent years. 

The Northern hake stock is discussed fully in Section 
3.12.2. It is important to note that species is taken by 
most of the demersal fleets in this area. This hake stock 
is regarded as being outside safe biological limits, which 
means that any management of the fisheries in the area 
needs to consider its protection. 

There are no major concerns about the Nephrops stocks 
in this area though most stock units are fully exploited 
or over-exploited in terms of yield per recruit. 
Management of these fisheries, however, needs to be 
sensitive to by-catches of stocks requiring protection 
such as Celtic Sea cod and Northern hake. 

The Celtic Sea herring SSB has been stable in the last 
fifteen years. The recruitment has been above average in 
three of the last four years. 
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The mackerel caught in the area belong to the Southern For many of the stocks in this area there are insufficient 
and Western spawning components. The Western horse data for an assessment. It is, therefore, not possible to 
mackerel is declining rapidly due to one extremely evaluate their status but it is likely that several of these 
strong year class being fished down and will, at present stocks are fully exploited. 
F, continue to decline. 
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3.9.2 Cod in Divisions VIIe-k 

State of stocklfishery: The stock is considered to be 
outside safe biological limits. Fishing mortality has 
generally fluctuated above the proposed F,, but was 
particularly high during 19861994. SSB has 
fluctuated widely, depending on the size of each 
recruiting year class. Recent year classes have been 
above average maintaining SSB above the proposed B,, 
since 1992. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 

their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: ICES recommends that 
fmhing mortality should be reduced below the 
proposed Fps (0.68), corresponding to landings of no 
more than 9 200 t in 1999. This would give a low 
probability of SSB falling below B,, in the short and 
medium-term. 

Reference points: 

B I ~ , : B I ~ ~  I B,, : former MBAL 
Ri,:K,, I F,.: approximate 5 Ih percentile of Floss; implies a less than 10% probability 

ICES considers that: 

Bli, is 4 500 t, the lowest 
observed spawning stock 
biomass. 
Fl,is 0.90, the fishing mortality 
estimated to lead to potential 
stock collapse. 

Relevant factors to be considered in management: (0.27% equivalent to about 4 000 t), of the combined 
As last year, this assessment covers Divisions TAC for both areas. If it is necessary to calculate a 
VIIe,f,g,h,j and k. The TAC covers the above TAC for Sub-area VII - excluding Divisions VIIa and 
Divisions, together with Sub-area VII, IX and X and VIId - and including Sub-areas VIII, IX and X, then 
the CECAF area. The TAC for Division VIIa is based 1 000 t representing the average catches from the non- 
on a separate assessment for that Division and bas a assessed areas should be added to the proposed TAC for 
separate TAC. The assessment of the stock in Division Divisions VIIe-k. 
VIId is combined with that of Sub-area IV. A separate 
TAC for VIId is based on a percentage 

ICES proposes that: 

B, be set at 8 000 t. This is the previously proposed MBAL. Biomass above this 
affords a high probability of maintaining SSB above B I ,  taking into account 
the uncertainty assessments. 
F,, be set at 0.68. This F is considered to have a high probability of avoiding 
FIh. and maintaining SSB above B,, in the medium term taking into account the 
uncertainty assessments. 

Catch forecast for 1999: 
Basis: F(98 = F(95-97) = 0.83; Landings(98) = 12.6; SSB(99) = 14.3 

Weights in '000 t 

0.50 

0.66 

0.68 

shaded scenarios considered inconsistent with the precautionary approach. 

Medium-term effect of fishing at given level 

Low probability of SSB falling below B,, 

Elaboration and special comment: Cod in Divisions hake in the Celtic Sea. Landings of cod by French 
VIIek are taken as a component of mixed trawl Nephrops trawlers have fluctuated between 10 and 20% 
fisheries. Landings are made mainly by French gadoid of the total French cod landings from this stock in 
trawlers, which prior to 1980 were mainly fishing for recent years. The UK (England and Wales) account for 

SSB (2000) 

18.4 .. .. 

0.6Fgs-97 

0.8F95-97 
F-. 
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Landings(99) 

5.3 

- 
F(99) 
onwards 

0.33 

7.3 

9.1 

9.2 

Basis 

0.4F~s-07 

Catch(99) 

15.6 

13.2 

13.0 

Low probability of SSB falling below B,, 

Low probability of SSB falling below B,, 

10% orobabilitv of SSB falling below B,, 



about 9% and Ireland for 13%. while Belgian vessels 
take about 4%. Landings are made throughout the year, 
but mainly in the winter months during November to 
April. 

Most cod spawning in the Celtic Sea occurs off 
northern Cornwall in mid to late March. There is also 
some spawning off south-east Ireland and a little in the 
Western Channel. Tagging studies have given no 
evidence of cod movement either east or west out of 
Division VIIe, where there appears to be a simple 
inshore-offshore migration between deep water wrecks 
and reefs in the summer and inshore spawning areas in 
the winter. 

Some tags from cod tagged in the Celtic Sea were 
returned from the Irish Sea, but most were recaptured 
in the area of release and there was no evidence of any 
movement into the Western Channel. Juveniles 
dispersed to the south and west and, by spring the 
following year, the maturing cod were well distributed 
in the Western Approaches and Celtic Sea. Tagged 
mature cod were subsequently found in the Trevose 
spawning area. Mature cod tagged off north Cornwall 
were recaptured all along the west coast of Britain, 
others subsequently returned to the spawning area. 

cod less than one year old tagged in the north-east Irish 
Sea were recaptured in the Celtic Sea during the fust 
year after release, and were subsequently recaptured 
during January to April on the spawning areas in the 
northern Irish Sea. This suggests that these cod are part 
of a group which regularly returns to the spawning area 
off north Cornwall, though a component of cod 
landings from the Celtic Sea are fish which spawn in 
the Irish Sea. 

Analytical assessment based on landings and 
commercial CPUE data for three commercial fleets for 
a short series (1988-1996) where age data were both 
available in Division VIIe and in Divisions VIIf,g,h 
and Divisions VIIj,k. A conflict between survey data 
(not used in final assessment) and matrix of catch at 
age suggests a problem of misreporting in landings. 

Results of this assessment are consistent with those of 
last year in the same area. 

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 1998 (ICES CM 1999/ACFM:4). 

Adult cod tagged during March on the County Down 
spawning grounds or off south-east Ireland in October 
demonstrated a rapid migration between the County 
Down spawning ground and south-east Ireland. Many 

.. . . - -- - - - - - . ". . 
1988 No increase in F; TAC 7.0' 17.7 
1989 No increase in F; TAC 8.6' 20.3 
1990 No increase in F; TAC 9.2' 12.9 
1991 TAC; SSB =mean 4.9 9.3 
1992 Appropriate to reduce F 9.6 
1993 20% reduction in F 6.5' 17.5 10.2 
1994 20% reduction in F 5.6' 17.0 10.3 
1995 20% reduction in F 4.73 17.0 11.7 
1996 20% reduction in F 4.73 20.0 12.8 
1997 20% reduction in F 7.44 20.0 11.8 
1998 10% reduction in F 8.8' 20.0 
1999 Reduce F below F,. 9.2' 

1 TAC covers Sub-areas VII (except Division VIIa) and VIII. For the VIIf+g stock component. For the VIIf-h stock 
component. ' F O ~  the VIIeh stock component. Weights in '000 t. 
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Rshing mortality (ages 2-5) 
mean 1988-97 = 0.867 in Vne-k 
mean 1971-97 = 0.730 in VUfgh 

Landings 
mean1988-97=12.6 

Spawning stock biomass 
mean 1971-97=9.9 
mean 1988-97=12.8 

Recruihnent (agel) 
mean 71-97=4.69 

I I 1 1 

Landings data before 1988 refer to Table 3.9.2.1. 1971 data removed as they included VIIa and VIId. Source of 
landings data before 1988 : ICES. Bull. Fish. Stat. Scaled SSB and recruitment data before 1988. 

25 mean 1972-97= 9.5 18.00 
mean 88-97=5.89 

16.00 
20 U.00 

IZ.00 
IS i: g lO"0 

0 .- - 
I0 - 8.00 

'3 6 0  

5 1.00 

2.00 

0 0.00 

11111111111111 11111111111111 

Cod in Divisions VIIe-k 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

- Yield per tecrvl ---- Biomass at year start 
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Short term forecast 
Yield Biomass 

0.0 0.6 7.0 1.6 LO 
Fishing moltaiity (ages 2 - 5.") 

Yleldin 1899 ---- ~iomass in 2000 at year stan 
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SSB and recruitment before 1988 scaled from W f,g,h assessment values. 
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Table 3.9.2.1 Nominal landings of cod in Divisions VIIf-h, VIIe, VIIe-h, VIIj-k, VIIe-k as used by 
the Working Group in 1998. 

Dlvirianr VII Ig,h 
Year 
1971 
1972 
1973 

Divisim VII e 
Year 
1988 
1989 
1990 

Belgium 

524 
197 
377 
226 
107 
88 

I10 
172 
285 
174 
262 
240 
456 
374 
216 
542 
891 
615 
297 
193 
386 
397 
388 
550 
687 

France 

2413 
1954 
2657 
3535 
2272 
2744 
3469 
5187 
7806 
6391 
7013 
4569 
5632 
7473 
7187 

12065 
14298 
8612 
5750 
6417 
7650 
6947 
7571 
8324 
7627 

Belgium France Ireland UK Others Total 
I2 1899 839 2750 
19 I453 727 2 2201 

Others Total 
4647 
3807 

DirIrioM VII e,tg,h 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997- 

Divisions VIlj,k 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Divisions VII e,f,g,hj,k 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997. 

*provisional 

Belgium 
554 
910 
621 
303 
195 
391 
398 
399 
552 
688 

Belgium 

6 

Belgium 
554 
910 
621 
303 
195 
391 
398 
399 
552 
693 

France Ireland 

Others 
0 
2 
9 
0 
0 
2 
2 
0 
0 
0 

Others 
2 

13 
149 
20 
13 
4 
6 
8 
0 

Others 
2 

15 
158 
20 
13 
6 
8 
8 
0 
0 

Total 
16369 
18875 
11372 
7638 
8303 
9558 
9410 

10231 
11334 
LO332 

Total 
1330 
1392 
1536 
164.4 
1274 
649 
890 

I474 
I420 
1440 

Total 
17699 
20267 
I 2908 
9282 
9577 

10207 
103W 
11705 
12754 
11772 
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Table 3.9.2.2 Cod in Divisions VIIf-h. 

RECRUITS TO'TAI-BIO I'OTSPBIO LANDINGS YIELDISSB FBAK 2- 5 
Age l 
2697 
511 

1460 
436 

3257 
1016 
1458 
1420 
3443 
6208 
2604 
1052 
3774 
3694 
3162 
2649 

13292 
601 1 
2080 
2327 
5700 
5818 
1609 
6628 
4796 
3985 
4179 

Mean 3528 13511 8 109 7024 0.8687 0.7304 
(Thousands) (Tonnes) (Tonnes) (Tonnes) 

Table 3.9.2.3 Cod in Divisions VIIe,f,g,h,j,k 

R e c r u i t m e n t  S p a w n i n g  S t o c k  F i s h i n g  Mortal i ty 
Y e a r  A g e  1 B i o m a s s  L a n d i n g s  Age 2-5  

1 9 8 8  8 . 5 7  9 . 9 2  1 7 . 7 0  0 . 6 5 3  
1 9 8 9  2 . 5 7  2 4 . 1 4  2 0 . 2 7  0 . 8 9 9  
1 9 9 0  2 . 9 3  1 8 . 1 2  1 2 . 9 1  0 . 9 8 0  
1 9 9 1  7 . 2 9  9 .36  9 . 2 8  1 . 0 3 7  
1 9 9 2  7 . 0 5  6 .48  9 . 5 8  0 . 9 1 5  
1993  2 . 1 6  9 .99  1 0 . 2 1  0 . 8 4 4  
1 9 9 4  9 . 0 6  1 3 . 1 8  1 0 . 3 0  0 . 8 4 8  
1 9 9 5  6 . 2 6  9 .09  1 1 . 7 1  0 . 7 8 0  
1 9 9 6  5 .39  1 4 . 0 4  1 2 . 7 5  0 . 9 0 5  
1 9 9 7  7 . 6 1  1 3 : 3 3  1 1 . 7 7  0 .804  
1 9 9 8  1 2 . 7 8  

A v e r a g e  5 .89  1 2 . 7 7  1 2 . 6 5  0 . 8 6 7  

U n i t  Mil l ions 1 0 0 0  tonnes 1 0 0 0  t o n n e s  - 
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3.9.3 Whiting in Divisions W e k  

State of stocwfishery: The stock is considered to be 
within safe biological limits. The SSB fluctuated widely 
depending on each recruiting year class and is currently 
above the proposed B,, The 1990-1993 year classes 
were well above average while the 1994 and 1995 year 
classes are well below average. Fishing mortality on 
this stock has displayed a declining trend since 1991. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 

their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: ICES recommends that F 
should not be allowed to increase. Assuming average 
recruitment. this would correspond to landings in 1999 
of no more than 12 400 t. This would keep SSB above 
the proposed B,, (21 000 t) with a high probability in 
the short term. 

ICES considers that: ICES proposes that: 

BI, is 15 000 t, the lowest observed B,, be set at 21 000 t. Biomass above this affords a high probability 
spawning stock biomass. of maintaining SSB above B,,, taking into account the uncertainty 

assessments. 
F,,not defined. F,, not proposed because of uncertainty in estimates of recruiment 

precluding meaningful medium tern projections 

Technical basis: 
B~im:B~os I B,. : B,, x 1.4 
Frm:Not defined I F,,:No proposal 1 

Relevant factors to be considered in management: 
This year the assessment area has been expanded and 
now covers Divisions VIlek, the major part of the 
TAC area which 1s all of Sub-area VII - except for 
Divis~ons VIIa and VIId. The TAC for Division VIIa is 
based ou a separate assessment for that Division and 
has a separate TAC. The assesment for Division VIId is 
included wlth that for Sub-area N and the TAC for 
Division VIId 1s also included with that for Sub-arca 
IV. If lt is necessary 

to calculate a TAC for Sub-area VII - excluding VIIa - 
then a TAC of 17 487 t is suggested. This is based on a 
TAC of 12 400 for Divisions VIIek, together with a 
catch of 1200 t for Divisions V I I k  (the average 
catches in recent years) and a catch of 3 887 t for 
Division VIId, i.e., 11.5% of the total human 
consumption catch recommended for Sub-area IV and 
Division VIId. This TAC may prove restrictive. 

Catch forecast for 1999: 
Basis: F(98) = F(95-97 = 0.59, Landings(98) = 13.3, SSB(99) = 31.5. 

F(99) Basis Catch(99) Landings(99) SSB (2000) Medium-term effect of fishing at given level 
onwards) .-- ~- .. 

I I I I 

0.36 1 0.6 F95-97 1 8.3 37.0 1 No medium-term predictions 

0.48 1 0.8 Fo,-, I I 10.5 I 34.7 1 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach. 

Elaboration and special comment: Celtic Sea whiting several years adopted a larger mesh following by-catch 
are taken in mixed species (cod, whiting, hake, restrictions and market demand for larger Nephrops. 
Nephrops) fisheries. French trawlers report about 65% 
of the total landings, Ireland (23%) and the UK The main Irish fisheries in VIIf,g,h are inshore and 
(England and Wales) (9%). while Belgian vessels take offshore otter trawlers and seiners based in Dunmore 
less than 2%. The French Nephrops trawlers have for East and Kilmore Quay. The main UK fisheries in 

ICES Coop. Res. Rep. No. 229 -Part 2 41 



VIIe,f,g,h are inshore between Newlyn and Salcombe 
and off the north Cornish coast, the bulk of the 
landings (> 60%) being made in the winter months 
between November and March. UK landings in the 
1950s were 4 5  times higher than at present, though 
landings overall have generally increased during the 
period since 1982, with peaks in 1989 (16 540 t) and in 
1995 (22680 t). The main gears used in the Western 
Channel are otter-trawls targeting a wide range of 
species, and beam-trawls targeting sole, anglerfkh and 
plaice. 

The main spawning areas of whiting in the Western 
Channel and Celtic Sea are off Start Point (VIIe), off 
Trevose Head (VIIfj and south-east of Ireland (VIIg). 
Returns of adult whiting tagged in the Western 
Channel indicated more movement into the Celtic Sea 
than between the Western and Eastern Channel. 
Whiting released in the Bristol Channel moved south 
and west towards the two spawning grounds off 
Trevose Head and south-east of Ireland. There was no 
evidence of emigration out of the Celtic Sea area. The 
results of retnms of whiting tagged and released in the 

County Down spawning area show that a greater 
proportion of Irish Sea whiting move south into the 
Celtic Sea than north to the west of Scotland. 

Division VIIj-k whiting are taken in a mixed species 
fisheries (cod~whitinglNephrops/megrim). The main 
gears used are otter trawl and seiners and landings are 
taken by Ireland (90%) and France (7%). 

Analytical assessment based on landings and 
commercial CPUE data. No recruitment indices are 
available for this stock. No data are available on 
discarding of whiting, which is thought to be 
considerable. 

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 1998 (ICES CM 1999/ACFM:4). 

Catch data (Tables 3.9.3.1-3): 
Year ICES Pfahncd arch COFICS~. Agrccd ACPM 

2 Ad&? IN ~ u f s i ~  TAC' rmptngs 
1987 Sfut~tr  quo F, TAC 7 l 2  12 8 

Precautionary TAC 

Precautionary TAC 

No increase in F; TAC 

Precautionary TAC 

If required, precautionary TAC 

Within safe biological limits 

Within safe biological limits 

20% reduction in F 

20% rednction in F 

At least 20% reduction in F 

At least 20% reduction in F 

No inaease in F 

1 TAC covers Sub-area VII (except Division VIIa).  or the VIIf+g stock component, 'For the VIIf-h stock component, 
4 For the VII e-k stock component. Weights in '000 t. 
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Table 3.9.3.1 Whiting in Divisions VIIe-k. Nominal Landings (tonnes) used by the Working Group. 

We-k 1982' 1983' 1984' 1985' 1986' 1987' 1988 1989 1990 1991 1992 1993 1994 1995 1996""997' 

Denmark 

France 

Germany 
Ireland 
Belgium 
Netherlands 
UK (@&W) 
UK(Scotland) 

TOTAL 11325 11.781 9.985 10.838 9.952 12.652 13.566 16.541 14.106 13.508 12364 16,320 20,034 22.678 18360 18,067 

' = Preliminaq 
'=Revised. Data from 1982 to 1987 revised. Data for 1996 revised 

Table 3.9.3.2 Whiting in Sub-ateas VIII, IX and X. Nominal landings (tonnes) as officially reported to ICES 

France Others Total 
1989 2.284 428 2,712 

'preliminary. 
'NO Spanish data available. 

Table 3.9.3.3 Whiting in Divisions VIIe,f,g,hj,k. 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 2-5 

1982 28.68 18.56 11.23 1.074 
1983 50.83 14.98 11.78 1.420 
1984 40.97 15.98 9.99 1.232 
1985 43.79 17.07 10.84 1.062 
1986 56.66 19.87 9.95 1.096 
1987 105.24 18.68 12.65 1.354 
1988 86.25 29.88 13.57 1.043 
1989 27.06 36.64 16.54 0.963 
1990 44.89 24.80 14.11 0.948 
1991 88.29 19.45 13.51 1.176 
1992 131.21 24.94 12.36 0.810 
1993 113.00 43.39 16.32 0.797 
1994 115.84 54.79 20.03 0.627 
1995 43.22 67.81 22.68 0.584 
1996 20.84 48.45 18.26 0.509 
1997 34.71 18.07 0.692 
1998 31.75 

Average 66.45 30.69 14.49 0.962 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.9.4 Celtic Sea plaice (Divisions VIIf and g) 

State of stwWfIhery: The stock is considered to be 
outside safe biological limits. SSB rose to a peak in the 
late 1980s, but has since declined to below the proposed 
B,.. Fishing mortality has fluctuated around the 
proposed F,, throughout the time series. Recruitment 
since 1989, excepting the average 1994 year class, bas 
been well below average, and it is unlikely that SSB 
will increase in the short term at the current fishing 
mortality in the absence of strong recruitment. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 

their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: ICES reiterates its advice of 
last year, that fishing mortality be reduced by 20% 
from F(9&96), to F = 0.45, corresponding to 
landings of 670 t in 1999. This represent a reduction 
of 35% of the F(95-97), and would result in an F in 
1999 below the proposed F,,, but SSB in 2000 will still 
be below B,.. If F is reduced only slightly below the 
proposed F, (0.60). SSB will take longer to rebuild 
above B,, in the medium term. 

Reference points: 

ICES considers that: ICES proposes that: 

Bli, is 1 100 t, the lowest observed I B,, be set at 1 800 t. Biomass above this affords a high probability of 
spawning stuck biomass HI,;,. I n~ainuining SSB above R,,,,, taking into account ihc uncertainly aiwssnlcnts. 
F,,,not delincd. I F,, be set at 0.60. T h ~ s  F is considered lo have a high pn)bability ilk 

maintaining SSB above B,, in the medium term taking into account the 
uncertainty assessments. 

Technical basis: 
B~im:B~oss I B,. : BI, x 1.64 
Flh:Not defined I F,, : - Fmed; implies a less than 5% probability that (SSBm< B,,) 

Relevant factors to be considered in management: However, a reduction in F from F (95-97) on plaice of 
Plaice and sole in the Celtic Sea are taken in the same at least 20% is necessary to prevent further decline in 
fishery, and the implications of depanures from status SSB below the 1998 value, which is the lowest in 20 
quo fishing mortality must be considered for both years. 
species. 

Catch forecast for 1999: 
Basis: F(98) = Fsq(95-97,u) = 0.70; Landings (98) = 1.01; SSB(99) = 1.45. 
F(99) Basis Catch(99) Landings(99) SSB(2000) Medium-term effect of fishing at given level 

0.35 0.5 F95-97 0.55 1.75 High probability of SSB being above R,. 
0.42 0.6 F95.97 0.64 1.67 High probability of SSB being above B,, 
0.45 0.65F95.97 0.67 1.64 High probability of SSB being above B,, 

0.56 0.8 F95.97 0.80 1.52 High probability of SSB being above B,, . . 

10.60 IF,, I I 0.84 I 1.49 1 10% orobabilitv of SSB staving below B,, 
I I I . 

0.m I I .f> F ~ ~ ~ ,  0.94 1-39 I >  50% p r ~ t ~ t y  of SSB stayng Rp 
9.W 11.2~sq 1.07 1.28 1 &gh pmbaM1ity of SSB stafing below B,, 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach. 

Elaboration and special commenk The fisheries UK otter trawlers. Effort in the UK and Belgian beam- 
taking plaice in the Celtic Sea mainly involve vessels trawl fleets increased in the late 1980s but has since 
from France and Belgium: France accounts for 39% of declined. Rwntly, many otter trawlers have been 
the total landings, Belgium takes 30%, England and replaced by beam trawlers, which txget sole. Landings 
Wales report ?A%, and Ireland the remaining 7%. gradually increased until 1989 then declined rapidly in 

1991. The main fishery occurs in the spawning area off 
In the 1970s, the VIIf,g plaice fi~hery was mainly the north Cornish coast, at depths greater than 40 m, 
carried out by Belgian beam trawlers and Belgian and about 20 to 25 miles offshore. Although plaice are 
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the South and West Wales coasts move southwards to Analytical age-based assessment using landings, survey 
join the adult population off the north Cornish coast and commercial CPUE data. There is insufficient 
during spawning. biological sampling of this stock, in part within national 

landings and also because of landings through foreign 
Annual heam-trawl surveys indicate that, unlike in the ports. 
Irish Sea, immature plaice up to 2 years old are not 
restricted to the shallow, inshore waters and may he Source of information: Report of the Working Group on 
found with the adults in water of 2 W 0  m depth. the Assessment of Southern Shelf Dernersal Stocks, 

September 1998 (ICES CM 1999lACFM.4). 

Catch data (Tables 3.9.4.1-2): 
. . . .  . . . . . . . . . . . .  Y . ICES . . . . . . .  . . .  :. . . . . . : . .  . . , . ,  . . . . . . . . .  PrdictedCplch , . Agreed :.:. ;Official ACFM 

'., ; ............ : : . . .  ; . .  .:"" . . . . . . . .  . . . . . . . . . . . . . . . .  ;.: : .!a+..: : . . , . ~. . . . .  . . . , . . cdrrr'sp::tqad&e:. . . .  :.TAC , . . .  ,::' -..:,'l&ndings. . . Landings . . 
1987 TAC not to be restrictive on other species 1.8 I .Y 1.9 

1988 TAC not to he restrictive on other species 2.5 2.1 2.1 

1989 TAC not to be restrictive on other species 2.5 2.2 2.2 

1990 F likely to he F(88) -1.9 1.9 2.1 2.1 

1991 F likely to be F(89) -1.7 1.9 1.5 1.5 

1992 No long-term gains in increasing F 1.5 1.2 1.2 

1993 No long-term gains in increasing F 1.4 1.1 1.1 

1994 No long-term gains in increasing F 1.4 1.1 1.1 

1995 No increase in F 1.29 1.4 1.0 1 .O 

1996 20% reduction in F 0.93 1.1 0.9 0.9 

1997 2O%reduction in F 1.10 1.1 1.2 1.2 

1998 20% reduction in F 1.00 1.1 

1999 35% reduction in F 0.67 

Weights in '000 t. 

ICES Coop. Res. Rep. No. 229 -Part 2 47 



Landings 

Mean = 1365 
-7 

Fishing rnortalikj (ages 3-6) 

Mean = 0.644 

Recruitment (age 1) 

Mean = 5.49 

"7 n 

Spawning stock biomass 

Mean = 2047 

Plaice in the Celtic Sea (Divisions VIIf and VIIg) 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
Meid Biomass n e w  

moo moo1 

e.0 0.5 1.0 I S  
Fishing monalify (aaes 3 - 6.4 

,500 ok '.. 
m .. - : ,000 .. 
0 

-. - -- .. ---._. 
m 

0.0 0.5 1.0 7 s  
Fishing mortality (ages 3 - 6,") 

Biomass 

- Meid per reauit - - -  Biomasratyearstari - Yield in 1999 ---- Biomssin 2WO at yearstart 

48 ICES Coop. Res. Rep. No. 229 -Pan 2 



Stock - Recruitment 

* 

I I I I 
0 750 1500 2250 3000 

SSB ( tonnes)  a t  s p a w n i n g  t i m e  

(run: XSASFI 02) 

Precautionary Approach Plot 

P l a i c e ,  C e l t i c  S e a  ( F i s h i n g  A r e a s  V l l f  a n d  V l l g )  

- - 

W i t h i n  PA r a l u s S  F tom h igh ond SSB t o o  10. 

0 I too h igh a Probably  unsu* to inoble  n SSB too 10. 
. *F i lm not d e f l n s d  

ICES Coop. Res. Rep. No. 229 -Part 2 49 



Table 3.9.4.1 Celtic Sea plaice. Nominal landings (tonnes) in Divisions VIIf+g, as used by Working Group. 

Year Belgium France Ireland UK (Engl. & Others Total Unallocated Total as used 
Wales) reported by WG 

1977 214 365 28 150 0 757 0 757 

1978 196 527 0 152 0 875 0 875 

1979 171 467 49 176 0 863 0 863 

1980 372 706 61 227 7 1,373 0 1,373 

1981 365 697 64 25 1 0 1,377 0 1,377 

1982 341 568 198 196 0 1,303 0 1,303 

1983 314 532 48 279 0 1,173 -27 1,146 

1984 283 558 72 366 0 1,279 -69 1,210 

1985 357 493 91 466 0 1,407 345 1,752 

1986 544 598 59 324 21 1,546 145 1,691 

1987 576 708 122 495 0 1,901 0 1,901 

1988 635 687 164 630 0 2,116 0 2,116 

1989 835 649 195 472 0 2,151 0 2,151 

1990 777 642 167 496 0 2,082 0 2,082 

1991 479 533 94 395 0 1,501 0 1,501 

1992 326 455 106 301 0 1,188 0 1,188 

1993 396 342 87 290 0 1,114 0 1,114 

1994 357 28 1 182 250 0 1,070 0 1,070 

1995 337 254 153 284 0 1,028 0 1,028 

1996 359 239 116 238 0 952 0 952 

1997 494 323 143 259 0 1,219 0 1,219 

N.B.: ICES receives statistics from some counhies only for Divisions VIIg-k combined and not for each Division 
separately. The figures up to 1982 and 1987 onwards are provided by members of the Working Group; from 1983-1986, 
they are figures submitted to the EC by member states. 
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Table 3.9.4.2 Plaice in the Celtic Sea (Divisions VIIf and VIIg). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 3-6  

1980  5 . 4 8  1 . 8 2  1 .37  0 . 5 4 1  
1 9 8 1  2 . 0 9  1 . 8 1  1 .38  0 .495  
1 9 8 2  3 . 7 2  2.02 1 . 3 0  0 . 6 7 1  
1983 8 . 8 1  1 .85  1 . 1 5  0 .600  
1 9 8 4  9.79 2.15 1 . 2 1  0 .710  
1 9 8 5  7 .89  2.42 1 . 7 5  0 .532  
1 9 8 6  7 .97  2 .58  1 . 6 9  0 .533  
1987  11 .86  2.95 1 . 9 0  0 .703  
1 9 8 8  7 . 1 4  3 . 5 8  2 . 1 2  0 .795  
1989  2 .94  2 . 8 8  2 . 1 5  0 .759  
1990  2 . 2 1  2 . 9 2  2 . 0 8  0 .867  
1 9 9 1  4.90 2 . 2 4  1 . 5 0  0 .693  
1992  4.42 2 . 0 2  1 . 1 9  0 .593  
1993 2.87 1 . 6 9  1.11 0.513 
1994  3 . 8 4  1 . 7 1  1 . 0 7  0 . 5 6 6  
1995  5 . 2 5  1 . 6 6  1 . 0 3  0 . 6 7 0  
1996  3 . 8 1  1 . 5 8  0 .95  0.585 
1997  3 . 3 9  1 . 7 3  1 . 2 2  0 . 8 4 8  
1998  1 . 5 4  

Average 5 .49  2 . 0 5  1 . 3 7  0 . 6 4 4  

Unit Millions 1000  tonnes 1000  tonnes - 
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3.9.5 Celtic Sea sole (Divisions VIIf and g) 

State of stocklfishery: The stock is considered to be 
outside safe biological limits. Fishing mortality has 
increased since the late 1970s and is above the 
proposed F,, SSB has declined steadily since the early 
1970s, reaching a record low value in 1991 and is 
forecast to fall below the proposed B,, in 1999. Recent 
recruitment has been around the long-term average 
with occasionally large year classes. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F,. 
and to increase or maintain spawning stock biomass 
above B,,. 

Advice on management: ICES recommends that the 
fishing mortality should be reduced below the 
proposed Fpa = 0.37, corresponding to landings of no 
more than 810 t in 1999. This is equivalent to a 
reduction of 20% from status quo F, and will promote 
an increase in SSB above B,, (2200 t) in the short 
term. 

Reference points: 
I 

Technical basis: 
B1,:Not defined 1 BDs : Bim 
Fiim:F~oss I FD,:Fl, x 0.72; implies a less than 5% probability that ( S S B d  B,,) 

ICES considers that: 

B,, is not defined 

F,i, is 0.52, the fishing 
mortality estimated to lead to 
potential stock collapse. 

Relevant factors to be considered in management: reduction of 20% in status quo F will lead to F on both 
Sole is taken mainly in a directed beam-trawl fishery with sole and plaice k ing  below their respective F,, values, 
plaice as a byatch, and to a lesser extent in otter trawl and will give a high probability that SSB of sole will be 
fisheries. Management advice should also take into above B,, in year 2000. 
account measures proposed for Celtic Sea plaice. A 

ICES proposes that: 

B,, be set at 2 200 t. There is evidence of high recruitment at the lowest biomass 
observed and B,, can therefore set equal to the lowest observed SSB. 
F,, be set at 0.37. This F is considered to have a high probability of avoiding F~im. 
and maintaining SSB above B,, in the medium term taking into account the 
uncertainty assessments. 

I .. .. 
I I - - 

0.37 1 V-" I n.xl 2.37 I Hieh orobabilitv of SSB k ine  above B,, 

Catch forecast for 1999: 
Basis: F(98) = F(95-97) = 0.48; Landings(98) = 0.8; SSB(99) = 2.0 

F(99) 
0.19 

0.29 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach. 

0.48 
0.5 8 

Elaboration and special comment: The fisheries for 
sole in the Celtic Sea and Bristol Channel involve 
vessels from Belgium, taking 59%, the UK 29%, 
France 9% and Ireland 3% of the total landings. The 
sole fishery is concentrated on the north Cornish coast 
off Trevose Head and around Lands End, and reported 
landings have generally declined since the mid 1980s. 

Sole are taken mainly in a beam-trawl fishery that 
commenced in the early 1960s and, to a lesser extent, 
in the longer established otter-trawl fisheries. In the 
1970% the fishery was mainly carried out by Belgian 

Basis 

0.4F95.97 
0.6 Fq5.~, 

- P" 

F95-97 

1.2 F,,, 

beam trawlers and Belgian and UK otter trawlers. The 
use of beam-trawls (to target sole and plaice) increased 
during the mid 1970% and the Belgian otter trawlers 
have now been almost entirely replaced by beam 
trawlers. Effort in the Belgium beam-trawl fleet 
increased in the late 1980s as vessels normally 
operating in the North Sea were attracted to the west by 
improved fishing opportunities. Beam-trawling by UK 
vessels increased substantially from 1986, reaching a 
peak in 1990 and decreased thereafter. The beam- and 
otter-trawl fleets also target plaice, rays, brill, turbot 
and anglerfish in the Celtic Sea. 

SSB (2000) 

2.77 

2.54 

. . 
I 

-. - . 
1 Of f 2 .  1 !A& pruhh~lil). ot SSB saying below B, 

1.16 1.98 1 Htgh pfchhi~ty of SSB sw~ing hclowBp, 
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The main spawning areas for sole in the Celtic Sea are an adult sole has recruited to an area, it tends to remain 
in waters 40-75 m deep, off Trevose Head, and there and that there is only limited movement of sole 
spawning usually takes place between February and between the Bristol Channel and adjoining areas. 
April. Juvenile sole are found in relatively high 
abundance in depths up to 40 m, and adult sole (fish 
aged 3 plus) are generally found in deeper water. Age-based analytical assessment using catch-per-unit 
Spawning and nursery grounds are well defined. effort data from two commercial fleets and one survey. 

Many sole tagged on nursery grounds in the Bristol 
Channel were recaptured as mature adults, 2 or more Source of information: Report of the Working Group 
years after release, off the north coasts of Devon and on the Assessment of Southern Shelf Demersal Stocks, 
Cornwall and over a wide area in the eastern Celtic Sea September 1998 (ICES CM 19991ACFM4). 
and St. George's Channel. The results suggest that 
once 

Catch data (Tables 3.9.5.1-2): 

, . 

1987 Status quo F; TAC 1.6 1.6 1.2 
1988 F = F(pre-86); TAC 

1989 F a t  F(81-85); TAC 

1990 No increase in F 

1991 No increase in F 

1992 No long-term gains in increasing F 1.1 1.2 1 .O 

1993 No.long-term gains in increasing F 1.1 0.9 
. . 1994 No long-term gains in increasing F 1.1 1.0 

1995 No increase in F 1.0 1.1 1.2 

. 1996 20% reduction in F 0.8 1 .O 1 .O 

1997 20% reduction in F 0.8 0.9 0.9 

1998 20% reduction in F 0.7 0.85 

1999 Reduce F below F,, 0.81 

Weights in '000 t. 
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Table 3.9.5.1 Celtic Sea SOLE. Divisions VIIf and VIIg. Nominal landings (tonnes), 1984-1997. Data used by the Working 
Group. 

Country 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997' 

Belgium 786 786 1,092 704 725 660 689 839 516 512 612 728 610 562 
France 115 126 92 72 89 97 100 80 136 103 86 89 97 79 
Ireland 4 13 12 9 15 32 41 NIA 4 28 47 45 23 36 
UK(Eng1.k Wales) 361 403 404 437 317 203 359 395 325 285 264 294 265 251 
Others - 10 

Total 1,266 1,328 1,600 1,222 1,146 992 1,189 1,324 981 928 1,009 1.157 995 928 

Unallocated - -217 - -1 
Total used in 1,266 1,328 1,600 1,222 1,146 992 1,189 1,107 981 928 1,009 1,157 995 927 

'preliminary 

Table 3.9.5.2 Sole in the Celtic Sea (Divisions VIIf and VIIg). 

R e c r u i t m e n t  S p a w n i n g  S t o c k  F i s h i n g  Mortal i ty 
Y e a r  Age 1 B i o m a s s  L a n d i n g s  Age 4-8 

- ~ 

1 9 7 3  3 . 3 9  4 . 2 6  1 . 3 9  0 . 2 6 7  
1 9 7 4  3 . 4 7  4 . 6 3  1.11 0 . 2 7 7  
1 9 7 5  2 . 8 8  4 . 1 5  0 . 9 2  0 . 2 3 7  
1 9 7 6  5 . 1 5  3 . 6 9  1 . 3 5  0 . 4 2 7  
1 9 7 7  4 . 6 6  3 . 7 2  0 . 9 6  0 . 2 6 9  
1 9 7 8  5 . 5 8  3 . 3 7  0 . 7 8  0 . 2 0 5  
1 9 7 9  3 . 5 9  3 . 4 1  0 . 9 5  0 . 2 8 2  
1 9 8 0  5 . 2 3  3 . 8 6  1 . 3 1  0 . 3 0 6  
1 9 8 1  4 . 9 2  3 . 3 4  1 . 2 1  0 . 3 6 6  
1 9 8 2  4 . 9 8  3 . 5 7  1 . 1 3  0 . 3 5 9  
1 9 8 3  6 . 9 4  3 . 3 7  1 . 3 7  0 . 4 5 7  
1 9 8 4  4 . 8 5  3 . 6 9  1 . 2 7  0 . 3 8 8  
1 9 8 5  5 . 8 9  3 . 3 7  1 . 3 3  0 . 4 1 4  
1 9 8 6  3 . 2 2  3 . 5 2  1 . 6 0  0 . 5 0 9  
1 9 8 7  5 . 8 3  2 . 6 5  1 . 2 2  0 . 5 4 0  
1 9 8 8  4 . 4 7  2 . 8 9  1 . 1 5  0 . 5 3 3  
1 9 8 9  3 . 8 9  2 . 1 8  0 . 9 9  0 . 5 1 1  
1 9 9 0  9 . 0 8  2 . 4 7  1 . 1 9  0 . 6 3 1  
1 9 9 1  4 . 6 1  2 . 2 0  1.11 0 . 3 8 6  
1 9 9 2  5 . 0 2  2 . 5 7  0 . 9 8  0 . 3 5 6  
1 9 9 3  4 . 8 9  2 . 6 9  0 . 9 3  0 . 4 1 4  
1 9 9 4  3 . 8 3  2 . 4 9  1 . 0 1  0 . 4 6 1  
1 9 9 5  3 . 0 6  2 . 5 1  1 . 1 6  0 . 5 4 6  
1 9 9 6  2 . 9 5  2 . 5 0  1 . 0 0  0 . 4 4 9  
1 9 9 7  8 . 1 8  2 . 3 5  0 . 9 3  0 . 4 4 9  
1 9 9 8  2 . 0 0  

A v e r a g e  4 . 9 6  3 . 2 9  1 . 1 7  0 . 4 0 0  

U n i t  Mil l ions 1 0 0 0  tomes 1 0 0 0  tomes - 
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3.9.6 Plaice in Division VIIe (Western English Channel) 

State of stocklfishery: The stock is considered to be 
outside safe biological limits. SSB peaked in 1989- 
1990, following a series of good year classes in the mid 
1980s. but has declined rapidly to well below the 
proposed B,.. Fishing mortality has been increasing 
throughout the assessment period, and is currently 
above the proposed F,, Recruitment has been low since 
1989. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: ICES recommends that 
fishing mortality in 1999 should be reduced below 
F,., corresponding to landings of less than 1 100 t in 
1999. This will promote an increase in SSB above the 
proposed B,, (2 500 t) in the medium term. 

Technical basis: 
B~im:Bioes I B,. : MBAL 
Frm:Not defined I F,,:less than 10% probability that ( S S B d  B,,) 

Reference points: 

Relevant factors to he considered in management: 
The TAC for plaice in the English Channel is set for 
Divisions VI1d.e combined, so the resulis from this 
assessment need to be considered along with those for 
the much larger Division VIId stock. Given that the 
Division VIId component dominates the TAC, a catch 
control is unlikely to constrain fishing mortality on this 
stock. To achieve a decrease in fishing mortality, a 

ICES considers that: 

Bli, is 1 300 t, the lowest 
observed spawning stock 
biomass. 
Fli,not defined 

direct reduction in fishing effort, or a separate catch 
control, is necessary. 

ICES proposes that: 

B,, be set at 2 500 t. This is the previously proposed MBAL. Biomass above this 
affords a high probability of maintaining SSB above B , ,  taking into account the 
uncertainty in assessments. 
F,, be set at 0.45. This F is considered to have a high probability of maintaining 
SSB above B,, in the medium term taking into account the uncertainty in 
assessments. 

Plaice are taken as part of a mixed demersal species 
otter trawl fishery, and as a by-catch in the sole beam- 
trawl fishery. Management advice should therefore be 
considered in conjunction with that for VIIe sole. There 
is anecdotal evidence of strategic mis-reporting of 
landings from this stock. 

Catch forecast for 1999: 
Basis: F(98) = F(95-97) = 0.68, Landings (98) = 1.6, SSB(99) = 1.9. 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach. 

).45 IF,, 

054 /@.Wq 
0.68 1 1.0 F* 

tl,*2 11.2 Re 

Elaboration and special comment: The fisheries plaice in the Western Channel were low and stable 
taking plaice in the Westem Channel mainly involve between 1950 and themid-1970s, and increased rapidly 
vessels from the bordering countries: English vessels during 1976 to 1988 as beam-trawls began to replace 
report 75% of the total landings, France accounts for otter-trawls, although plaice are taken mainly as a by- 
22% and Belgium takes the remaining 3%. Landings of catch in beam-trawling directed at sole and anglerfish. 

ICES Coop. Res. Rep. No. 229 - Parf 2 57 

SSB(2000) 

2.8 

2.72 

2.58 

Landings(99) 

0.56 

0.72 

0.88 

F(99) 
0.20 

0.27 

0.34 

1 10 

Medium-term effect of fishing at given level 

Low probability of SSB falling below B,, 

Low probability of SSB falling below B,, 

Low ~robabilitv of SSB falling below B,, 

Basis 

0.3 F, 

0.4 F,, 

0.5 F.. 

2 35 

Catch(99) 

Low prob.~b~hty of SSB fal1111g klow Bp, 

1.29 I 2% ' 

152 2.01 
1.72 1 f .83 

50% prubilbifjty 01 SSB staying M a w  BII, 

High pr-ifity of SSB staying befuw B, 
High probabittty of $SB staying bafm B, 



Repated landings have been declining throughout the 
1990s. The main fishery is south and west of Start 
Point. Although plaice are taken throughout the year, 
the Larger landings are made during February, March. 
October and November. 

Most plaice tagged whilst spawning during December 
to March around Start Point in the western Channel 
migrated into the eastern Channel and the North Sea 
after spawning, whilst few plaice tagged there during 
April and May were recaptured outside the Channel. 

This suggests there is both a resident stock and one 
which migrates to the North Sea after spawning in the 
Channel. 

Analytical age-based assessment based on landings, 
survey and commercial CPUE data. Mis-reporting of 
landings is known to mu. 

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 1998 (ICES CM 1999/ACFM:4). 

Catch data (Tables 3.9.6.1-2): 
' c$22w: ...- ---.*.: >.: ;,; .,:,<,......... ,&+: . .*,**:<: 6,*>x.,x =.. *:.:; =,$p - :.: <:*<.: .X+X,.:.: :.: .$!?, . . . . x , : . ~ .~ .~ , :< ,x . :< .~  :<s.:<ii9:.: <-.? ~ @ 8 @ ~ s : * ~ 2 w ~ ~ & ~ ~ $ ~ $  ,:< .x... x.:A:... 5s;*&*2:s;:.<< ::k::.T<? $$$p$$:~gg$$:>>:*s*<:*x~Ti ..%., ;<<?.:+:.:*<::.:~ .... ..... ...,-... ~...,..~~.~ ~ .<?., ~ " ,  ,., %<*:%~$?*>:; 5*<3,:3* <<.x ?*~?~~:*~~:.:;~;..~ > ......,.~* =t.<.. 
, , , , ,  . ,  . ....:... : , . . . .  : :  ; ;  . . . : :  *~:*w$x,:.:,::: ? <>%.,.,$, . . . :<*&@<$**@**;::@@g@G$*$2$&&. ..- :..:.:<<: . .- ..-. -,,:::.*:,. ..>.<'-.wx.:..>?? ;*;g 
$ < ~  .,,**.,.*<: $%*, .:,, , ,,.,,: .,.,,,.,,,,~:s :$>A 

1987 Precautionan TAC 6.8 8.3 1.9 2.0 
1988 ~ecautionar; TAC 6.9 9.96 2.3 2.5 
1989 No increase in effort; TAC 11.7 11.7 2.2 2.4 
1990 No increase in F; TAC 10.7 10.7 2.0 2.6 
1991 50% reduction in F in  VIIe 8.8 10.7 1.6 1.8 
1992 Sq. F gives over mean SSB 2.0' 9.6 1.6 1.6 
1993 Not outside safe biological 8.5 1.4 1.4 
1994 Within safe biological limits 9.1 1.2 1.2 
1995 No inaease in F 1.42 8.0 1.0 1 .O 
1996 60% reduction in F 0.6~ 7.5 1.0 1 .O 
1997 60% reduction in F 0.512 7.09 1.3 1.3 
1998 60% reduction in F 0.9 5.7 
1999 Reduce F below F,, 1.12 

1 TACs for Divisions VI1d.e. 'For Division VlIe only. Weights in '000 t. 

Stock - Recruitment 

F = 1.22 
high 

* / 

0 750 1500 2250 3000 3750 4500 

SSB (tonnes) a t  spowning time 

ICES Coop. Res. Rep. No. 229 -Pan 2 



Landings 

Mean = 1477 
moo, 

Fishing mortality (ages 3-7) 

Mean = 0.570 

Recruibnent (age 1) 

Mean = 5.45 
207 

Spawning stock biomass 

Mean = 2431 
1BW7 

Plaice in Division VIIe 
(Western English Channel) 

Long term forecast 
Yisld 

3717 

Yield and Spawning Stock Biomass 

0.0 aS l.0 1.5 
Fishing monality (ages 3 - 7.") 

Biomass 

Short term forecast 
meld 

- Yeld per recruit ---- Biomass a1 year start - mld in 1999 ---- Bbmaso In 2000 a! year e a n  
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Precautionary Approach Plot 
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Table 3.9.6.1 English Channel PLAICE. Nominal landings (tonnes) in Division VIIe, as used by Working Group. 

Year Belgium Denmark France UK (Engl. & Others Total ~nallocated' Total 
Wales) reported 

1976 5 323 312 640 640 I 

1977 3 336 363 702 702 I 

1978 3 314 467 78 784 I 

1979 2 458 515 975 2 977 I 

1980 23 325 609 9 966 113 1,079 1 

1981 27 537 953 1,517 -16 1,501 

1982 8 1 363 1,109 1,553 135 1,688 

1983 20 37 1 1,195 1,586 -9 1 1,495 

1984 24 278 1,144 1,446 101 1,547 

1985 39 197 1,122 1,358 83 1,441 

1986 26 276 1,389 1,69 1 119 1,810 I 

1987 68 435 1,419 1,922 36 1,958 

1988 90 584 1,654 2,328 130 2,458 

1989 89 4482 1,708 2 2,247 111 2,358 

1990 82 2 N/A~ 1,885 18 1,987 606 2,593 

1991 57 25 1' 1,323 16 1,647 20 1 1,848 

1992 25 419 1,102 14 1,560 64 1,624 

1993 56 284 1,080 24 1,444 -27 1,417 

1994 10 277 998 3 1,288 -132 1,156 

1995 13 288 857 1,158 -127 1,031 

1996 4 277 855 1,136 -92 1,044 
1997 6 292' 1,032 1,330 5 1,335 

'~ncluded in Division VUd. 
'~stimated by the Working Group. 
3~ivisions Wd,e  = 4,739 t. 

ICES Coop. Res. Rep. No. 229 -Part 2 



Table 3.9.6.2 Plaice in the Western English Channel (Division VIIe). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 3-7  

1986  13 .52  2.90 1 . 8 1  0 . 5 3 0  
1987  1 1 . 9 1  2.74 1 .96  0.630 
1 9 8 8  8.49 3 . 7 8  2.46 0.448 
1989  3 .40  4.14 2.36 0.607 
1990  3 .78  4 . 0 4  2 . 5 9  0.662 
1 9 9 1  4.14 3 .26  1 . 8 5  0 . 5 8 4  
1992  4.58 2.70 1 . 6 2  0 .653  
1993 2 . 0 1  2 . 2 5  1 . 4 2  0 . 7 0 1  
1994  1 . 8 5  1 . 8 1  1 . 1 6  0 .623  
1995  7 .25  1 . 5 8  1 . 0 3  0 . 6 9 1  
1 9 9 6  6.07 1 . 5 7  1 . 0 4  0 .733  
1997  3.19 1 . 8 7  1 . 3 4  0 . 6 1 6  
1998  2 . 1 0  

Average 5.45 2 .43  1 .48  0 . 5 7 0  

Unit Millions 1000  tomes 1 0 0 0  tomes - 
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3.9.7 Sole in Division VIIe (Western English Channel) 

State of stoewfiihery: The stock is considered to be 
outside safe biological limits. SSB has declined since 
1980 due to high fishing mortality and has remained 
stable below the proposed B, since 1989. Although 
fishing mortality has declined in recent years, it 
remains higher than during in the early 1970s, and is 
cnrrently above the proposed F,. Since the strong 1989 
year class, only the 1995 year class appears to have 
been above average. 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: ICES recommends that F 
should he reduced below the proposed Fpa (0.261, 
corresponding to landings of no more than 670 t in 
1999. This will promote an increase in SSB above the 
proposed B,. (2 500 t) in the short term. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 

Reference points: 

Technical basis: 
B I ~ : B I ~ ~ S  I B,. - Bl, x 1.4 
F~i:F~osc I F,.:F,, x 0 72; implies a less than 10% probability that (SSBw< B,,) 

ICES considers that: 

Bri i s  1800 t, the lowest observed 
spawning stock biomass. 

Fli, is 0.36, the fishing mortality 
estimated to lead to potential stock 
collapse. 

Relevant factors to be considered in management: advice. Fisheries for sole also take plaice as a by-catch. 
Since 1991, TACs have generally exceeded ICES This needs to be taken into account in management. 

ICES proposes that: 

B,, be set at 2 500 t. Biomass above this affords a high probability of 
maintaining SSB above Bli, taking into account the uncertainty in 
assessments. 
F,, be set at 0.26. This F is considered to have a high probability of avoiding 
Fli, and maintaining SSB above B,, in the medium term taking into account 
the uncertainty in assessments. 

Catch forecaqt in 1999: .~ ~~-~ .-.- ~~~ ~ 

Basis: F(98) = F(95-97 mean) = 0.33; Landings(98) = 0.78; SSB(99) = 2.3 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach. 

0.13 

0.a 
0.47 

Elaboration and special comment: Total landings 
reached a peak in the early 1980s, initially because of 
high recruitment in the late 1970s and later because of 
an increase in exploitation. In recent years, English 
vessels have accounted for 65% of the total landings, 
with France taking approximately a third and Belgian 
vessels the remainder. UK landings were low and stable 
between 1950 and the mid-1970s. but increased rapidly 
after 1978 due to the replacement of otter trawlers by 
beam trawlers. The principal gears used are otter-trawls 
and beam-trawls, and sole tends to be the target species 
of an offshore beam-trawl fleet which is concentrated 
off the south Cornish coast and also catches plaice and 

Medium-term effect of fishing at given level 

High probability of SSB being above B,, 

High probability of SSB being above B,, 

Hi& probability of SSB being above B,, 

anglerfish. 

F(99) 
0.13 

0.20 

0.26 , - 

Fu5-rr 
U).2PY~7 

l .lF9s-pl 

In the Western English Channel the peak spawning 
period of sole is in April and May. The main spawning 
areas are to the west of the Isle of Wight and in the 
vicinity of Hurd Deep. The nurseries are in estuaries, 
tidal inlets and shallow, sandy bays. Adult sole in the 
Western Channel may recruit from local nurseries and 
from those in the eastern Channel, but there is no 
evidence for subsequent emigration from the Western 
Channel. Coupled with the localised spawning areas in 
the western Channel, this suggests that adult sole there 
are largely isolated fiom those found in northern 

Catch(99) 

0.4 

0.5 

0.67 

basis 

0.4F9sn 

0.6F95-97 

F,, 
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Biscay, the eastern Celtic Sea and the eastern Channel. There is anecdotal evidence of strategic mis-reporting 
of landings from this stock which may compromise the 

Analytical assessment based on landings, survey and assessment. 
commercial CPUE data. A new maturity ogive has been 
used since 1997, which affects the absolute values of Source of information: Report of the Working Group 
SSB, but the trends apparent in previous assessments on the Assessment of Southern Shelf Demersal Stocks, 
remain the same. The new information resulted in a September 1998 (ICES CM 1999IAW4). 
downward adjusbnent of MBAL to 2 500 t, Erom 
3 000 t in 1997. 

1988 No denease in SSB; TAC 1.3 1.3 0.9 1.4 

1990 SSB = 3,000 t; TAC 0.9 0.9 0.8 1.1 

1991 TAC 0.54 0.8 0.8 0.7 

1992 70% of F(90) 0.77 0.8 0.8 0.8 

1993 35% reduction in F 0.7 0.9 0.8 0.8 
1994 No increase in F 1 .O 1.0 0.8 0.7 

1995 No increase in F 0.86 0.95 0.9 0.8 

1996 FM < F94 0.68 0.7 0.8 0.6 

1997 No increase in F 0.69 0.75 0.8 0.8 

1998 No increase in F 0.67 0.67 

1999 Reduce F below F,, 0.67 

W e i g h  in '000 t. 

Stock - Recruitment 
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Precautionary Approach Plot 
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Table 3.9.7.1 Division VIIe SOLE. Nominal landings (tomes), 1972-1997 used by Working Group. 

Year Belgium France UK (Engl. & Other Total ~nallocated~ Total 
Wales) Reported 

1972 6 230' 20 1 437 437 

1973 2 263' 194 459 459 
1974 6 237 181 424 3 427 

1975 3 27 1 217 49 1 49 1 

1976 4 352 260- 616 616 
1977 3 33 1 27 1 606 606 

1978 4 384 453 20 861 861 

1979 1 515 665 1,181 1,181 
1980 45 447 764 13 1,269 1,269 

1981 16 415 788 1 1,220 -5 1,215 
1982 98 321 1,028 1,447 - 1 1,446 
1983 47 405 1,043 3 1,498 1,498 

1984 48 42 1 90 1 1,370 1,370 
1985 58 130 91 1 1,099 310 1,409 

1986 62 467 840 127 1,496 -128 1,368 
1987 48 432 632 1,112 47 1,159 

1988 67 98 784 949 401 1,350 
1989 69 1 1 2 ~  610 6 797 364 1,161 
1990 41 813 632 754 328 1,082 
1991 35 325' 477 837 -106 731 
1992 41 267' 457 9 774 -5 769 

1993 59 236' 480 18 793 -3 1 762 
1994 33 257' 548 838 -160 678 

1995 21 294 565 880 -124 756 
1996 8 308 437 753 -106 647 
1997 13 2803 483 776 -2 774 

'~stimated from Division VIId,e total by the Working Group 
'~stimated by the Working Group. 
'~rovisional 
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Table 3.9.7.2 Sole in the Western English Channel (Division VIIe). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 3-7 

1969  1 . 1 6  2.10 0.35 0.182 
1 9 7 0  3 . 0 9  2 . 4 5  0.39 0.188 
1 9 7 1  2 . 7 8  2.19 0.43 0.247 
1 9 7 2  2.35 2.69 0.44 0.195 
1973 3 . 5 2  1 . 8 3  0 . 4 6  0 . 2 6 1  
1 9 7 4  3 . 5 6  2 . 0 1  0.43 0 . 2 0 7  
1975  3 . 1 4  2.75 0 . 4 9  0 . 1 7 5  
1976  7 . 0 0  2 . 6 2  0 . 6 2  0 . 1 8 6  
1977  4 . 8 7  3 . 3 8  0 . 6 1  0 .157  
1978  4 . 2 9  3 . 7 8  0 . 8 6  0 .203  
1979  5 . 0 0  4 . 5 5  1 . 1 8  0 .242  
1 9 8 0  8 . 5 1  5 . 2 3  1 . 2 7  0 .218  
1 9 8 1  4.72 4 . 4 5  1 . 2 2  0 .282  
1 9 8 2  3 . 8 8  4 . 5 2  1 . 4 5  0 . 3 4 1  
1983 6.14 3 . 9 5  1 . 5 0  0 .413  
1984  6.66 3 . 8 0  1 .37  0 . 4 0 1  
1985  3 .66  3 . 2 2  1 . 4 1  0 . 4 2 9  
1986  5 .49  2 . 9 9  1 . 3 7  0.409 
1987  3 . 4 2  3 . 4 1  1 .16  0 .353  
1988  3 .44  3 . 2 8  1 . 3 5  0 . 4 1 1  
1989  2.57 2 . 4 7  1 . 1 6  0 . 4 5 4  
1990  6.29 2 . 3 2  1 . 0 8  0 . 4 1 0  
1 9 9 1  3 .73  2.34 0 .73  0 . 2 7 8  
1 9 9 2  3 . 2 2  2 . 3 4  0.77 0 . 2 8 7  
1993 2 . 0 1  2.15 0.76 0 . 3 6 7  
1 9 9 4  2 . 3 8  2 .33  0 . 6 8  0 . 2 7 6  
1995  4.00 2.27 0 . 7 6  0.360 
1996  5 .27  2.14 0 . 6 5  0.286 
1997  3 . 9 1  2.10 0 . 7 7  0.350 
1998  2.16 

Average 4 . 1 4  2 . 9 3  0 . 8 9  0 . 2 9 5  

Unit Millions 1 0 0 0  tonnes 1000  tonnes - 

ICES Coop. Res. Rep. No. 229 - Pari 2  



3.9.8 Sole in Divisions VIUa,b (Bay of Biscay) 

State of stocklfishery: The stock is considered to be their aim should be to reduce or maintain F below F,, 
outside safe biological limits. Fishing mortality is above and to increase or maintain spawning stock biomass 
the proposed F,. SSB has increased slightly over the above B,. - range of years of the assessment and is above the 
proposed Bps. There is no obvious trend in recruitment. Advice on management: ICES recommends that 

fishing mortality be decreased below F,, = 0.40, 
Management objectives: There are no explicit corresponding to landings in 1999 of less than 
management objectives for this stock. However, for any 5 000 t. 
management objectives to meet precautionary criteria, 

Reference points: 

Technical basis: 
B1,:Not defined 1 BPa : B~os 
Fllm:Not defined 1 F,.: less than 10% probability that (SSBm< B,,) 

ICES considers that: 

Byi, not defined. 

Fli, not defined. 

Relevant factors to be considered in management: of the stock. ICES notes that long-term yield would be 
The exploitation pattern on this stock bas improved higher at lower fishing mortality rates. 
over the assessment period, and this has benefited the 
present state 

ICES proposes that: 

B,, be set at 11 300 t. There is evidence of high recruitment at the lowest biomass 
observed and B,, can therefore be set equal to the lowest observed SSB. 
F,, be set at 0.40. This F is considered to have a high probability of maintaining 
SSB above B,, in the medium term taking into account the uncertainty in 
assessments. 

Catch forecast for 1999: 
Basis: F(98) = F(95-97) = 0.45, Landings (98) = 5.7, SSB(99) = 12.2 

- - - 
1 0.40 IF.. I 5.1 I 5.0 I 13.3 I ~ i g h  ~robahilitv of SSB being above B,, 

F(99 and 
onwards 
) 

0.18 

0.27 10.6 F,j ,, I 3.7 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach. 

Basis 

0.4 F~5.w 

0.36 10.8 F,s ,, I 1.7 I 1.5 I I .  I Hieh   roba ability I I ~ S S B  king ah)ve B,, 

3.6 

0 

0,54 

Elaboration and special comment: This year's 
assessment suggests that the two most recent 
recruitments have been below average and SSB is 
predicted to decrease in the short term at F status quo. 

15.1 I High probability oi SSB king ahove B,, 

Catches have increased continuously in the last two 
decades. Since 1984, catches of sole by French small- 
mesh shrimp trawlers decreased markedly, and the gill- 
net and trammel-net fishery has expanded and now 
accounts for 59% of the French landings. Landings by 
Belgium beam trawlers increased rapidly in the late 

Catch(99) 

2.6 

.. I I 

1 .O F ~ s  97 I 5.6 5.4 

I 2F9543 1 6 4  t 6.2 

1980s and ,since 1991, have been relatively constant at 
8% of the total. 

, Y r  , . 
12 8 1 ffigtt pwhb~luy ctf SSB bei~tg above 6, 
I 1.8 1 Hiha probdtnlity of SSB being above B, 

Analytical assessment based on landings and CPUE 
data. No recruitment indices are available for this 
stock. Data prior to 1984 are not considered reliable. 

Lanangs(99) 

2.5 

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 1998 (ICES CM 1999/ACFM:4). 
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SSB(2000) 

16.4 

Medium-term effect of fishing at given level 

Hieh orobabilitv of SSB k i n e  above P, 



Catch data (Tables 3.9.8.1-2): 
Year fCBS PrrdiaedcatVh Agcecd Oftj~ial ACFM DSG ACfM 

ad* wrresp. to advice %AC landmgs h d h g  slip. fLmh 
1987 No1 assessed 4 1  4 4 5 1 0 2' 5 3 
1988 Precautionary TAC 3.7 4.0 4.5 5.4 0.33 5.7 

1989 No increase in effort; TAC 4.5 4.8 5.8' 5.8 0.43 6.2 

1990 No increase in F; TAC 5.1 5.2 5.5' 5.9 0 . 3 ~  6.2 

1991 Precautionary TAC 4.7 5.3 4.7' 5.6 0.2~ 5.8 
1992 F = F(90) 5.0 5.3 6.4' 6.6 0.l3 6.7 

1993 No long-term gain in increasing 5.7 6.0 6.4 0.13 6.5 

1994 No long-term gain in increasing 6.6 6.9 7.2 0.2~ 7.4 

1995 No long-term gain in increasing 5.42 6.6 5.9 6.2 0.l3 6.3 
1996 No increase in F 5.0 6.6 5.4 5.7 0.13 5.8 

1997 40% reduction in F 3.1 5.4 5.0 6.8 0.1 6.9 

1998 No increase in F 7.6 6.0 

1999 Reduce F below F,, < 5.0 

' ~ o t  reported for all countries.  a an dings at status quo F.  Discards revised in 1998. Weights in '000 t. 

Landings Recruitment (age 1) 

Mean = 5856 Mean = 33.9 

- 

24 0- 
n .  

E - 
t5 .07  

1 
0.0 , . , 

1BM IS86 ,888 lSBO IPB2 M 19(16 tog8 

Fishing mortality (ages 2-6) Spawning stock biomass 

Mean = 0.433 Mean = 13.8 
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Sole in Divisions VIIIa,b (Bay of Biscay) 

Yield and =per reauil 

Short-term yield and SSB('000 t) 
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Stock - Recruitment 

0 2 4 6 8 10 12 14 16 

SSB ( 1  000 tonnes)  at s p a w n i n g  t i m e  

(run: XSAGBIO4) 

Precautionary Approach Plot 

S o l e ,  B o y  o f  B i s c o y  ( F i s h i n g  A r e o  V I I I )  

W i t h i n  PA r o l v e s  F too h i g h  and 550 t o o  low 

F too  h i g h  

SSB too  lo. * .Fl im n o t  defined 
r r s l i m  n o t  defined 
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Table 3.9.8.1 Bay of Biscay sole (Division VII1a.b). International landings and catches used by 
Working Group (in tonnes). 

Official Unallocated Total Discards Total 
Years landings landings Landings Catches 
1979 2,443 176 2,619 

Mean 4.436 598 5.035 165 5.856 

Table 3.9.8.2 Sole in the Bay of Biscay (Sub-area VIII). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 2-6 

Average 33.90 13.80 5.86 0.433 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.9.9 Celtic Sea and Division VJIj hemng 

State of stocklfishery: The stock is at present 
considered to be harvested outside safe biological limits 
as defined by the proposed reference points, although 
the spawning stock biomass is above the proposed B,,. 
Average fishing mortality over the past 20 years has 
been high but this is not considered to be sustainable as 
equilibrium calculations indicate that F = 0.4 is close to 
a non-sustainable fishing regime. At present the SSB is 
being maintained above B,, by the strong year classes 
of 1992 and 1993. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objective to meet the proposed 
precautionary criteria, F should be less than F,, and 
spauning stock biomass should be maintained above 
Bps. 

Advice on management: A value of Fpa has not yet 
been proposed but is likely to be less than the current 
fishing mortality rate. Nevertheless, SSB is currently 
well above B,, and ICES therefore advises that the 
fishing mortality in 1999 should be no greater than 
in 1997 (0.4). This corresponds to a catch of no more 
than 19 000 t and given recent gocd recruitment 
would not lead to any short-term decline in SSB 
towards Bpa 

Proposed reference points: Analyses of stock and 
recruitment data indicate that this stock is very 
sensitive to increases in fishing mortality rate. Rates in 
excess of 0.4 appear to carry a high probability of long- 
term decline and would put the stock at risk if 
recruitment were low for more than a few consecutive 

years. Fmed is 0.27 and is associated with a much lower 
probability of reducing the SSB. It would be a natural 
choice for F,.. The stock, however, has seldom been 
harvested at this F in the past. This apparent 
discrepancy between analysis and experience is 
probably due to changes in weights at age and, in 
particular, the exploitation pattern in recent years, and 
it is likely that F = Fmed = 0.27 would be an appropriate 
F,,. Before this F,, is proposed, however, there is a 
need to explore the issue more fully. 

Examination of the stock recrruitment data suggests that 
the probability of poor recruitment increases at SSBs 
below 60 000 t. The lowest observed SSBs are about 
27 000 t. In order to have a high probability of avoiding 
these low values, management action to reduce fishing 
mortality below F,, would be required at measured 
SSBs of 44000 t. It is suggested that B,, be set at 
44 000 t. 

Maintaining fishing mortality at Ern& would be 
expected to result in the SSB fluctuating around an 
equilibrium value of approximately 80 000 t and as a 
result would not trigger the B,, threshold frequently. 

Relevant factors to be considered management: The 
fishery exploits a stock which is considered to consist of 
two spawning components (autumn and winter). 
Spawning takes place on well known inshore grounds 
along the Irish coast from October to February. There 
are serious potential threats to some of the more 
important spawning beds from possible gravel 
extraction, dumping of dredge spoil and the location of 
fish farms. This may impair spawning success. 

Catch forecast for 1999: 
Basis TAC catch of 22 000 t, F(98) = 0.48 = 70 000 t assuming geometric mean recruitment = 561 million at age 1 in 
1998. 

*A likely candidate for F,. 

Elaboration and special comments. In 1996 and 1997 
marketing conditions were very difficult and this last year. However, there was no acoustic survey carried 
combined with an increase in the number of regulatory out in 1997 which means the most recent estimate of 
officers led to a significant reduction in effort. stock size will have lower precision. 

The stock collapsed in the late seventies due to a Discarding was not thought to be problem in 1997. 
combination of poor recruitment and high fishing 
mortality rates. Source of information: Report of the Herring 

Assessment Working Group for the Area South of 
The present assessment, based on an analysis of catch 62*N, March 1998 (ICES CM 1998/ACFM:14). 
at age and survey data, is consistent with that reported 
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Catch data (Tabla 3.9.9.1-3): 

TAC 

TAC 
TAC 
TAC (TAC excluding discards) 

TAC 
Precautionary TAC (including discards) 

Precautionary TAC (including discards) 

No specific advice 
TAC 
If required, precautionary TAC 
Catches below 25 
F = 0.4 

'BY calendar year. 
'~evised during 1996 after ACFM May meeting. Weights '000 t. 

Yield and Spawning Stock Biomass 

Short term forecast 
Yield Biomass 

v I 
I " " I " " / " " /  

Om 025 0,SO a15 I* 
Rrhing mortality (ages2 - 7,") 

- Yield in 1999 ---- Biomass in 2WOat spaw. time 
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Landings 

Mean = 21 .I 

Fishing mortality (ages 2-7) 

Mean 10.505 

Recruibnent (age 1) 

Mean = 489 

-7 

Spawning stock biomass 

Mean = 72.0 

Celtic Sea and Division VIIj herring 

ICES Coop. Res. Rep. No. 229 -Par? 2 



Table 3.9.9.1 Celtic Sea and Division VIIj herring landings by calendar year (t), 1987-1997. (Data provided by 
Working Group members.) 

These figures may not in all cases correspond to the official statistics and cannot be used for management purposes. 

Year France Germany Ireland Netherlands U.K. Unallmted Discards Total 

1987 800 15,500 1,500 5,300 4,200 27,300 
1988 16,800 2,400 19,200 
1989 + 16,000 1,900 1,300 3,500 22,700 
1990 + 15,800 1,000 200 700 2,500 20,200 
1991 + 100 19,400 1,600 600 1,900 23,600 
1992 500 18,000 100 + 2,300 2,100 23,000 
1993 19,000 1,300 + -1,100 1,900 21,100 
1994 + 200 17,400 1,300 + -1,500 1,700 19,100 
1995 200 200 18,000 100 + -200 700 19,000 
1996 1,000 0 18,600 1,000 -1,800 3,000 21,800 
1997' 1,300 0 18,000 1,400 -2,600 700 18,800 

1 
Preliminary 

Table 3.9.9.2 Celtic Sea and Division VIIj herring landings (t) by season (1 ApriWl March) 198711938-199711998, @ata 
provided by Working Group members. 1997198 figures arepreliminary). 

These figures may not in all cases comespond to the offical statistics and cannot be used far management purposes 

Year France Germanv Ireland Netherlands U.K. Unallmted Discards Total 

I Preliminary 
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Table 3.9.9.3 Herring South and South West of Ireland (Celtic Sea and VIIj). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 2-7 

Average 489.00 71.98 21.11 0.505 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.9.10 Sprat in Divisions VIId,e 

State of stockfishery: The state of the stock is not Elaboration and special comment: Only insufficient 
!mown. data are available to carry out an assessment. Sprat 

catches are very low and are mainly taken in the second 
Management objectives: There are no specific half of the year by the Lyme Bay sprat fishery. The 
management objectives for this stock. 1997 catch was at the same low level as in the last 3 

years. 
Proposed reference points: None available. 

Source of information: Report of the Herring 
Assessment Working Group for the Area South of 
62"N, March 1998 (ICES CM 19981ACFM14). 

Catch data (Tables 3.9.10.1-2): 

1987 No advice 5 2.7 
No advice 

No advice 

No advice 

No advice 

No advice 

No advice 

No advice 

No advice 
No advice 
No advice 
No advice 
No advice 

Weights in '000 t. 

Landings 

Mean = 4.78 
T 
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Table 3.9.10.1 Nominal catch of sprat (t) in Divisions VIId,e, 1984-1997. 

Country 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 I994 1995 1996' 1997' 

Belgium 

Denmark 1.417 - 15 250 2,529 2,092 608 - 
France 47 14 - 23 2 10 - - 3 5 2  1 +  

Germany 

Netherlands 589 - 

Noway 

UK (Engl.& Wales) 2,402 3,771 1,163 2,441 2.944 1,319 1,508 2,567 1,790 1,798 3,177 1,515 1.789 1,621 

Total 4,455 3,785 1,178 2,714 5,475 3,421 2,116 2,567 1,825 1,8W 3,177 1,515 1,789 1,621 

'~reliminar~ 

Table 3.9.10.2 Sprat in the English Channel (Fishing Areas VIId,e). 

Year Landings 

Average 4,781 

Unit tonnes 
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3.9.11 Megrim (L. whiffiagonk) in Sub-area W and Divisions VIIIa,b,d,e 

State of stock/fthery: The stock is considered to be 
within safe biological limits. SSB was high from 1984 
to 1988 then declined until 1990 and has been stable 
above the proposed B,, since then. The fishing 
mortality has declined from the 1991 peak and remains 
stable at about Fmed. the proposed F,,. Recruitment has 
been relatively stable. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 

their aim should be to reduce or maintain F below F,, 
and to increase or maintain spawning stock biomass 
above B,,. 

Advice on management: ICES recommends that 
fishing mortality should be below the proposed F,. 
(0.30), corresponding to landings less than 13 900 t 
in 1999. Taking into account a 5% contribution of L. 
boscii in the landings, the equivalent TAC for the two 
species combined would be 14 600 t. 

I biomass observed and B,, can therefore set equal to the lowest observed SSB. 
Kim is 0.44, the fishing mortalitv I F,,, be set at 0.30, the estimated F,,,,. This F is consistent with the ~ r o ~ o s e d  

Reference points: L. whiffigonis 

- . 7 -  - A I &Gated  to lead to potential stock I B, and it approximates FMsY. I 

ICES considers that: 

BIi, is not defined. 

Technical basis: 
B~im: B~os 1 BDa : BIO~ 
Sim: FI,, I F,.: F,,,; implies a less than 5% probability that ( S S B d  B,,) 

ICES proposes that: 

B,, be set at 55 000 t. There is evidence of high recruitment at the lowest 

Relevant factors to be considered in management: resulted in a large proportion (up to 40%) of the catch 
The exploitation pattern has recently been poor and being composed of undersized fish. 

Catch forecast for 1999: 

10.30 IF,. 1 17.4 1 14.4 1 66.2 I nla I 

Basis: F(98) = F(95-97) = 0.32; Landings(98) = 15.2; SSB(99) = 65. 
F(99) 
0.06 

0.13 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach 

0.32 1 1.0 E(98) j 1 8 4  I t j  2 

Elaboration and special comment: Megrim to the 
west of Britain and in the Bay of Biscay are caught 
predominantly by Spanish and French vessels, which 
together have reported more than 60% of the total 
landings, and by Irish and UK demersal trawlers. For 
most fleets, megrim is taken in mixed fisheries for 
hake, anglerfish, Nephrops, cod and whiting. Megrim 
landings have remained fairly stable over the period 
19861997. Discards are estimated to be about 15% of 
the total catches by weight and comprise fish over a 
large range of sizes. Most UK landings of megrim are 
made by beam trawlers fishing in ICES Divisions 
VIIe,f,g,h. Otter trawlers account for the majority of 
Spanish landings from Sub-area VII, the remainder 
being taken by gill netters prosecuting a mixed fishery 
for anglerfish, hake and megrim on the shelf edge 
ICES Coop. Res. Rep. No. 229 -Pan 2 

Basis 

0.2 F(98) 

0.4 F(98) 

65.0 I ala 

around the 200 m contour to the south and west of 
Ireland. Irish megrim landings are largely made by 
multi-purpose vessels fishing in Divisions VIIb,c,g for 
gadoids as well as plaice, sole and anglerfish. 

Megrim are widely distributed over the whole of sub- 
areas VII and VIII and are most abundant in the deeper 
waters of the wntinental shelf. Spawning takes place 
between January and April along the edge of the 
wntinental shelf to the south-west and west of the 
British Isles, and research vessel trawling surveys 
indicate that 0-group megrim do not move far from the 
spawning grounds on the shelf edge during their fust 
Y W .  

Catch(99) 

4.2 

8.1 

0.38 11.2F(98) 1 21.4 1 t7 6 I 61-5 n/a 

Landings(99) 

3.5 

6.7 

SSB(2000) 

81.9 

77.2 

Medium-term effect of fishing at given level 

n/a 

nla 



Agebased analytical assessment using catch-per-unit Source of information: Report of the Working Group 
effort from four commercial fleets and one survey. on the Assessment of Southern Shelf Demersal Stocks. 
Discard estimates used. Use of a new maturity ogive September 1998 (ICES CM 1999/ACFM:4). 
has resulted in a revision of the SSB series, though the 
pattern remains unaltered. 

Catch data (Tables 3.9.11.1-2): 

1987 Not assessed 16.46 17.1 1.7 18.8 

1988 Not assessed 18.1 17.6 1.7 19.3 

1989 Not assessed 18.1 19.2 2.6 21.8 

1990 Not assessed 18.1 14.4 3.3 17.7 

1991 Noadvice 18.1 15.1 3.3 18.4 

1992 No advice 18.1 15.6 3.0 18.6 

1993 Within safe biological limits 21.46 14.9 3.1 18.0 

1994 Within safe biological limits 20.33 13.7 2.7 16.4 

1995 No particular concern 22.59 15.9 3.2 19.1 

1996 No long-term gain in increased 16.62 21.20 15.1 3.0 18.1 

1997 No advice 14.3~ 25.0 14.2 3.1 17.3 

1998 No increase in F 15.2~ 25.0 

1999 Reduce F below F,, 14.62,' 

1 Includes L. boscii. 2Landiugs at status quo F. Weights '000 t. 

Landings in graph below includes discards 

Landings 

Mean = 18.8 

Recruitment (age 1) 

Mean = 233 
3751 

Fishing mortality (ages 3-6) Spawning stock biomass 

Mean = 0.294 Mean = 68.5 

0375 / i l  
?4 

16 

oom 
t8B( lMS isBo 1892 3-4 1886 1888 lW 3-8 188Z ,884 l88e ,881 
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Table 3.9.11.1 Megrim (L. whijjiagonis) in sub-areas VIIb-k and VIIIa,b. Nominal landings and catches (1) 
provided by the Working Group. 

(I) include VIIa 
* Revised 1986 to 1996 
**Preliminary 

Table 3.9.11.2 Megrim (L. whijjiagonis) in Sub-areas VII and VIII. 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Catch Age 3-6 

Average 233.00 68.54 18.80 0.294 

1988 

17577 

1725 

19302 

18100 

1991 

15094 

3282 

18376 

18100 

1987 

17114 

1705 

18819 

16460 

Totallandings* 

Totald~scards* 

Total catches 

Agreed TAC (I) 

Unit Millions 1000 tomes 1000 tonnes - 

1992 

15600 

2988 

18588 

18100 
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1997** 

14236 

3068 

17304 

25000 

1989 

19233 

2582 

21815 

18100 

1993 

14929 

3108 

18037 

21460 

1984 

16659 

2169 

18828 

1990 

14371 

3284 

17655 

l8lOO 

1994 

13685 

2700 

16385 

20330 

1985 

17865 

1732 

19597 

1986 

18927 

2321 

21248 

1995 

15862 

3206 

19068 

22590 

1996 

15109 

3026 

18135 

21200 



State of stocWBshery: Both stocks are considered to 
be within safe biological limits. The SSB of both stocks 
decreased continuously from 1986 until 1993-1995, but 
have since increased to well above the proposed B, 
For L. piscatorius, fishing mortality has generally been 
above the proposed F,, over the time series, and Fg7 is 
estimated to be at the proposed F,,. For L. budegassa, F 
has recently been around the timeseries average and 
above F,,, (0.1 1). 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F,. 
and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: ICES recommends that 
fishing mortality on these stocks should not be 
allowed to increase, corresponding to landings of no 
more than 32900t  in 1999 for both species 
combined (23 700 t L. piscatorius and 9 200 t L. 
budegassn). This will keep both stocks within safe 
biological limits. 

Technical basis: 
B1,: Not defined 1 BPa : B I ~ S  
F I ~ : F I ~ ,  I F,.: x 0.72 4 

Reference points: L. piscatorius 

ICES considers that: 

Bli, is not defined 

Flmis 0.33, the fishing mortality 
estimated to lead to potential 
stock collapse. 

I BI, is not defined. I B,, be set at 13 300 t. There is evidence of high recruitment at the lowest I 

ICES proposes thak 

B, be set at 27 000 t. There is evidence of high recruitment at the lowest 
biomass observed and B,, can therefore set equal to the lowest observed SSB. 
F,, be set at 0.24. This F is considered to have a high probability of avoiding Fli, 
taking into account the uncertainty in assessments. 

Reference points: L. budegmsa 

1 hlomass observed and R,, can therefore set equal to thc lowest ohserved SSB. 
F,,, is not defined I F,, he set a1 F,,, = 0.1 1 .  This F is consistent with the pn)poscd R2> 

ICES considers that: 

Technical basis: 
B,,: Not defined 1 Bw: B L ~ ~ ~  
Flm: Not defined I F,,: see above. 

ICES proposes that: 

Relevant factors to be considered in management: same grounds by the same fleets, and are usually not 
At the current fishing mortality rate landings of both separated by species in market.; therefore, management 
stocks are expected to decrease in 1999, and the SSB measures for both species must be considered together 
will decrease in 2000. and in conjunction with other species taken by these 

fisheries (sole, cod, rays, megrim and hake). 
L piscatorius and L budegassa are both caught on the 

Catch forecast for 1999: 
Basis: L. piscatorius: F(98) = F(95-97) = 0.25, Catch(98) =Landings (98) = 24.4; SSB(99) = 54.2. 

L budegassa: F(98) = F(95-97) = 0.19, Catch(98) =Landings (98) = 10.1; SSB(99) = 19.1. 
1 L. oiscatorius 1 L. budeeassa I 

Weights in '000 t. 
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F(99) 1 Basis 1 Landings(99) 1 SSB(2000) ) F(99) 1 Basis I Landings(99) 1 SSB(2000) 

3.9.12 Anglefish in Divisions VIIb-k and VIIIa,b (L. piscatonus and L. budegassa) 

0.10 (0.4 F(95-97) 1 10.6 64.2 11 0.08 10.4 F(95-97) 1 4.2 I 22.8 



At options A-C, SSB of L piscatorius is predicted to inaease in 2000, and for all options, there is high probability 
that SSB will remain above B, in the medium term. 
At options A-C, SSB of L budegassa is expected to be stable or to inaease above the average for 1986-1997. There is 
20% probability that SSB will fall below B,,, in medium term. 
Shaded scenarios considered inconsistent with the precautionary approach. 

Elaboration and special comment: Anglerfish 
landings from the west of Britain and in the northern 
Bay of Biscay comprise two species - L piscatorius and 
L budegassa. L piscatorius has a wide distribution in 
water down to 500 m from the south-western Barents 
Sea to the Atlantic coast of Spain, whereas L 
budegassa has a more southerly distribution, ranging 
from the British Isles in the north to Senegal in the 
south and tends to be found in deeper water. 

Anglerfish are an important component of mixed 
fisheries taking hake, megrim, sole, cod, plaice and 
Nephrops. A trawl fishery by Spanish and French 
vessels developed in the Celtic Sea and Bay of Biscay 
in the 1970s. and overall annual landings may have 
attained 3 5 4 0  000 t by the early 1980s. Even though 
fishing effort increased until 1990, landings decreased 
between 1986 and 1993, but have returned to the level 
10 years ago, when France and Spain have together 
reported more than 75% of the total landings of both 
species combined. The remainder is taken by the UK 
and Ireland (around 10% each) and Belgium (less than 
5%). Otter-trawls (the main gear used by French, 
Spanish and Irish vessels) currently take about 80% of 
the total landings of L piscatorius, while around 60% 
of UK landings are by beam trawlers and gill netters. 
Over 95% of total international landings of L 
budegassa is taken by otter trawlers. There bas been an 
expansion of the French gill net fishery in the last 
decade in the Celtic Sea and in the north of the Bay of 
Biscay, mainly by vessels based in Spain and fishing in 
medium to deep waters. Otter-trawling in medium and 
deep water in ICES Sub-area VII appears to have 

declined, even though the increasing use of twin trawls 
by French vessels may have inaease significantly the 
overall efficiency of the French fleet. In Sub-Area VI, 
which are not cover by this assessment, French 
landings of anglerfish have fluctuated around 2 000 t 
over the last two decades. Fishing activity by UK gill 
netters and beam trawlers has remained relatively 
stable over the period 19861995. Belgium landings of 
anglerfish are exclusively by beam trawlers. Little is 
known about the location and timing of spawning of 
either species of anglerfish. Eggs are released in long 
gelatinous ribbons and have been recorded in March on 
the shelf edge in the Celtic Sea and off the west coast of 
Britain between May and July. Juvenile anglerfish have 
been caught both in deep water and along the shoreline 
and discrete nursery areas have not been identified. 

Age-based assessment using CPUE and survey data. A 
new maturity ogive has been applied to the whole time 
period and SSB values have been revised compared to 
those estimated last year, though the trends remained 
similar. No recruitment indices are available for these 
stocks, and there was a downward revision of the 
estimates of abundance of L piscatorius recruits in 
1993-1995, and for L. budegassa recruits in 1995 and 
1996, due to a lack of small fish and ageing changes. 
Short-term predictions of SSB are not sensitive to 
assumed recruitment because of the late maturity. 

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 1998 (ICES CM 1999/ACFM:4). 

Catch data (Tables 3.9.12.1-5): 

1988 Not assessed 42.99 28.5 20.1 8.4 
1989 Not assessed 42.99 30.0 20.5 9.5 
1990 Not assessed 42.99 29.3 19.7 9.6 
1991 No advice 42.99 25.0 16.2 8.8 
1992 No advice 42.99 21.1 12.8 8.3 
1993 Concern about L pisc. SSB decrease 25.1' 20.1 13.5 6.7 
1994 SSB decreasing, still inside safe biological - 23.92 21.9 16.1 5.8 
1995 No increase in F 20.0 23.2' 26.8 19.7 7.1 
1996 No increase in F 30.3 30.4' 30.2 22.1 8.1 
1997 No increase in F 34.3 34.3 28.9 20.9 8.0 
1998 No increase in F 33.0 34.3 
1999 No increase in F 32.9 
'Includes Division Wa; applies to both species. ZIncludes Divisions Vmd.e. Weights in 000 t. '~evised. 
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Anglerfish (L. piscatorius) in Fishing Areas VII and VIIIa,b 

Stock - Recruitment 
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Landings 

Mean = 18.9 

Fishing mortality (ages 3-7) 

Mean = 0.279 
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Fishing mortality (ages 4-8) 
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Precautionary Approach Plots 
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Anglerfishes (L.piscatorius and L.budegassa) in Divisions Vllb-k and Vlll a,b 
Combined Short Term Forecasts assuming Status Quo in 1998 
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Table 3.9.12.1 Landings (tonnes) of both anglerfish in species of Divisions VIIb-k and VIIIa,b,d 
Working group estimates 

I I 
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1981* 
1982* 
1983* 
1984* 
1985* 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996* 
1997** 

39450 
35285 
38280 

28847 7909 36756 
28491 7161 35652 
25987 5897 31883 
22295 7233 29528 
22494 5983 28477 
24730 5276 30006 
2338 1 5950 29331 
20363 4684 25047 
17537 3530 21066 
16633 3507 20140 
18093 3841 21934 
21922 4862 26784 
24132 6102 30233 
23073 5846 28919 

* revised 
** preliminary 



Table 3.9.12.2 Landings (tonnes) of L. pkcatorius 
in Divisions VIIb-k and VIIIa,b,d 

Working group estimates 
I I I 

Year 

Table 3.9.12.3 Landings (tonnes) of L. budegassa 
in Divisions VIIb-k and VIIIa,b,d 

Working group estimates 
I I I 

VIIb-k VIIIa,b,d Total 

1981* 
1982* 
1983* 
1984* 
1985* 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996* 
1997** 

Year 
1980* 

1980* 1 27663 

23056 
23193 
19544 
17180 
16147 
17581 
16344 
14054 
11442 
11894 
14075 
16618 
18153 
17026 

VIIb-k VIIIa,b,d Total 
11217 
11381 
10180 
11043 

5791 2493 8284 
5298 2593 7891 
6443 1775 8217 
5115 2504 7619 
6347 2035 8382 
7149 2387 9536 
7037 257 1 9608 
6308 2526 8835 
6094 2168 8262 
4739 1919 6659 
4018 1796 5814 
5304 1749 7053 

* revised 
** preliminary 
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1996* 
1997** 

5978 21 14 8092 
6047 1929 7976 

* revised 



Table 3.9.12.4 Anglerfish (Lpiscatorius) in Fishing Areas VII and VIIIab, 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 3-7 

1986 16.74 59.66 23.67 0.290 
1987 10.11 58.13 21.91 0.238 
1988 9.43 47.80 20.10 0.299 
1989 12.53 37.53 20.47 0.353 
1990 17.46 34.97 19.72 0.398 
1991 24.29 31.58 16.21 0.331 
1992 26.20 29.81 12.80 0.251 
1993 28.40 27.02 13.48 0.217 
1994 21.65 27.89 16.12 0.223 
1995 15.95 33.78 19.73 0.260 
1996 15.20 37.38 22.14 0.267 
1997 11.33 44.63 20.94 0.217 
1998 52.82 

Average 17.44 40.23 18.94 0.279 

Unit Millions 1000 tonnes 1000 tonnes 

Table 3.9.12.5 Anglerfish (L.budegassa) in Fishing Areas VII and VIIIa,b 

Recruitment Spawning Stock Fishing Mortality 
year Age 1 Biomass Landings Age 4-8 

1986 16.31 49.16 8.22 0.124 
1987 14.94 37.61 7.62 0.143 
1988 15.29 32.20 8.38 0.191 
1989 18.04 26.60 9.54 0.192 
1990 18.17 23.91 9.61 0.204 
1991 18.77 22.66 8.84 0.230 
1992 19.53 20.31 8.26 0.253 
1993 22.96 14.92 6.66 0.206 
1994 22.70 15.73 5.81 0.195 
1995 8.65 13.31 7.05 0.225 
1996 5.77 16.23 8.09 0.201 
1997 17.00 20.43 7.98 0.151 
1998 20.91 

Average 16.51 24.15 8.00 0.193 

unit Millions 1000 tonnes 1000 tonnes - 
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Stocks in Divisions VIIb,c,h-k (West of Ireland) 

3.10.1 Overview 

Fleet and  Fisheries State of the Stocks 

The fishery in Divisions VIIb,c is mainly a trawl fishery 
although some gill netting is carried out. The fishery in 
Divisions VIIh-k is also a trawl fishery hut gill netting is 
increasing in importance in the area. These are mixed 
fisheries for cod, whiting, hake, sole and plaice; and cod 
and whiting are taken as by-catch in the Nephrops 
fishery. In recent years, there has been an increase in the 
number of seiners operating in the Irish fleet in Division 
VIIgj targeting whiting. 

Landings in these ICES Divisions are difficult to 
interpret as several countries differ in the manner in 
which they report their landings data for the various 
ICES Divisions. 

Other species taken in the area are herring, mackerel and 
blue whiting (See Sections 3.10.3, 3.9.9, 3.12.3 and 
3.12.5). 

Management Measures 

There are single cod and whiting TACs covering the 
whole of Divisions VIIb-k so that assessment areas do 
not correspond to management areas. In 1997, the 
assessment areas for Celtic Sea cod and whiting were 
extended to include Divisions VIIj,k. The assessment 
areas now covers Divisions VIIe-k. 

3.10.2 Demersal Stocks 

Officially reported landings of cod, whiting, plaice and 
sole in Divisions VIIb,c,h-k are given in Tables 
3.10.2.1-2.. 

In 1998 further exploratory assessments, using swept 
areas, surplus production and VPA, were used to 
estimate biomass. Exploitation levels were also studied 
using catch curves, yield per recruit and VPA. 

These groups of fish may be only components of larger 
stock complexes. The fishing mortality rates were 
compared with those in adjacent areas but it is still not 
clear if these stocks should be assessed with the stocks 
in the Celtic Sea or with the stocks off the West of 
Scotland. 

Stock monitoring programmes and annual groundfish 
and young fish surveys are in place and will eventually 
permit more elaborate assessments. There is a directed 
fishery for hake mainly in Divisions VIIh-k and an 
overview of hake is provided in Section 3.12.2. 

Anglerfish and megrim are important species in this area 
but are assessed for Sub-areas VII and VIII. An 
overview is provided in Sections 3.9.1 1 and 3.9.12. 

Nephrops fisheries take place in Functional units 16-19 
(see Section 3.10.4 in the 1995 ACFM report). Catch 
per unit of effort has been stable and has fluctuated 
without trend over recent years. There is a TAC for all 
of Sub-area VII. There is an overview of Nephrops 
stocks in Section 2.1.1 in the 1995 ACFM report. 
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Table 3.10.2.1 ICES Divisions VIIb,c nominal international landings as reported to the Working Group. 

COD Landings. Divisions VII6.c - .  

Countw 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
France 591 474 206 112 36 120 156 92 158' 82* 
Germany, Fed. Rep. 1 
Ireland 388 915 795 612 507 357 462 552 427 232* 
Norway 2 9 29 11 39 t 7 3 1 6 
UK (England and Wales)' 23 7 12 33 62 17 29 25 37 
UK (Scotland) 5 34 300 177 148 73 93 66 7 
UK 45 
Total 1009 1440 1342 945 792 567 747 738 631 364 -- - 

* Preliminarv ' Revised 
I 1989-1995 N. Ireland included with England, Wales and 
Norwegian catches, on Russian quotas are included for 1992 and 1993 

WHITING Landings, Divisions V1Ib.c 
Conntrv 1988 1989 1990 1991 1992 1993 1994 1995* 1996 1997 
France 113 56 63 40 27 31 27 58 146' 76* 
Germany, Fed Rep. + 
Ireland 922 1199 770 540 730 826 1151 2084 1268 474* 
UK (England and Wales) ' 12 2 2 14 14 23 18 24 75 
UK (Scotland) + 32 36 80 155 147 117 71 4 
UK 112 
Total 1047 1289 871 674 926 1027 1313 2237 1526 629 
* Prel~nunary ' 1989.1995 N Ireland ~ncluded wth England and ' Rev~sed 

SOLE Landings, Divisions VIIb,c 
Countw 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
France 2 + 5 2 2 1 2 4' 3* 
Ireland 34 38 41 46 43 59 70 63 64 50' 
UK (England and Wales) ' 1 + + t + t 1 
Total 37 38 41 51 45 61 71 65 68 54 
* Prellminaw I 1989-1995 N. Ireland ~ncluded wth England and ' Revised 

PLAICE Landings. Divisions VII6.c 
Countw 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
France 9 1 I I 9 3 5 2 7 19' 6% 
Ireland 157 159 130 179 180 191 209 316 250 210 
UK (England and Wales) ' 2 1 2 6 1 2 1 t 
UK (Scotland) t 13 90 3 3 2 3 1 
UK 3 
Total 

I 
168 174 233 191 192 199 216 325 272 216 

* Preliminary 1989-1995 N. Ireland included with England and ' Revised 
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Table 3.10.2.2 ICES Divisions VIIj,k nominal international landings as reported to the Working Group. 

COD Landings, Divisions VIIj,k 
Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Denmark + + 
France 407 508 276 115 202 143 117 193' 233* 151 

Ireland 868' 857' 1064' 1413' 872' 435' 650' 1126 1033* 1116 

Norway 13 20 
UK (England and Wales) 53 14 47 96 187 67 117 147 154 168 
UK (N. Ireland) 2 
UK  cotla land)' 2 - 127 20 13 4 6 8 

Total 1330 1392 1536 1644 1274 649 890 1474 1341 1440 
* Preliminary ' Includes VIIh Revised 

WHITING Landings, Divisions VIIj,k 
Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Belgium 154 
Denmark + 
France 209 356 235 178 170 171 142 170' 125* 195 

Germany, Fed. Rep. + 14 na 
Ireland 209' 1483' 1304' 1068' 1455' 2977' 3709' 5193 4673* 2500 

UK (England and Wales) 77 32 IS  57 143 175 238 329 390 333 
UK  cotla land)' 1 33 12 8 12 6 22 

Total 496 1871 1590 1315 1790 3335 4095 5714 5188 3182 
* Preliminary ' Includes VIIh ' Revised 

SOLE Landings, Divisions VIIj,k 
Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Belgium 5 1 
France 1 2 2 I 2 2 1 1 32 5* 

Ireland 182' 206' 266' 306' 255' 237' 184' 207 191 110* 
UK (England and Wales) 7 16 + 8 15 8 2 6 1 2 . - 
UK  cotla land)' 2 5 2 

Total 190 224 268 315 274 252 189 214 195 168 
* Preliminary ' Includes VIIh ' Revised 

PLAICE Landings, Divisions VIIj,k 
Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Belgium 49 
Denmark + + + + + 
France 18 22 21 11 14 10 7 13 24' 12* 
Ireland 369' 454' 338' 478' 477' 383' 271' 317 281* 324* 
UK (England and Wales) 27 4 9 18 73 46 60 86 36 31 
UK (Scotland) 1 1 + 6 7 1 4 - -- 

\- - - 

Total 415 480 369 507 570 446 339 420 341 416 
* Preliminary ' Includes VIIh ' Revised 
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3.10.3 Hemng in Divisions VIa (South) and VIIb,c 

State of the stixwfishery: It is problematic to judge 
the status of this stock due to a lack of fishery 
independent data. Qualitative information based on 
reports from fishermen suggests the stock is in a poor 
state and some analytical assessments are consistent 
with this interpretation. The stock is at present 
considered to be harvested outside safe biological limits 
as defined by the proposed reference points. Weak 
evidence indicates that fishing mortality has increased 
in recent years and that SSB has declined as the large 
1986 year class has been fished out. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objective to meet precautionary criteria, F 
should be less than F, and spawning stock biomass 
should be greater than B,. 

Advice on management: ICES recommends that F in 
1999 should be reduced by 30% to F = 0.41 in order 
to rebuild the SSB. This corresponds to a catch of 
19 000 t in 1999. 

The proposed F,, for this stock is substantially below 
the fishing mortality estimated for the most recent 
years. If it is not possible to reduce F below the 
precautionary threshold in a single year, implying a 
catch of 11 500 t in 1999, it is desirable to agree a 
multi-annual recovery plan to reduce the fshing 
mortality rate as rapidly as possible. 

Proposed reference points: Establishing a basis for 
precautionary limits is marred by the low precision of 
stock size and mortality estimates for the most recent 
years. Excluding the most recent five years and using 

data believed to be in the more reliable part of the 
historical time series, suggests that fishing mortalities 
in excess of 0.4 have a high probability of leading the 
stock below the lowest observed SSB. A fishing 
mortality close to Fmed (0.22) has a high probability of 
maintaining the stock above the lowest levels. This is 
also close to Fa,. It is suggested that F,, be set at 0.22. 

The lowest reliably estimated SSB is 81 000 t. In order 
to have a high probability of avoiding this value, 
management action to reduce fishing mortality below 
F,. would be required at measured SSBs of 110 000 t. It 
is suggested that B,, be set at 110 000 t. 

Sustained fishing at F,, is likely to result in the SSB 
fluctuating around an equilibrium value of 127 000 t. 

Relevant factors to be considered in management: 
The fishery now exploits a mixture of autumn and 
winterlspring spawning fish. The winterlspring 
component appears to have increased in recent years. 
This component is distributed in the northern part of 
the area and does not appear to have suffered the 
serious decline of the autumn spawning component. 
The latter component has a more southerly distribution 
in Divisions VIaS and VIIb. Traditional fisheries in 
this area were based on the winterlspring component 
and the stock composition may now be reverting to its 
earlier form. 

There has been considerable misreporting of catches 
both into the area from the North Sea and out of the 
area into Division VIaN. The actual catches prior to 
1996 taken from this stock have greatly exceeded the 
recommended TAC mainly due to misreporting into 
Division VIaN. 

Catch Forecast for 1999: 
Basis TAC = 28 000 t, F(98) = 0.60, SSB(98) = 56 000 t and recruiment of 583 million at age 1 in 1998. 

Shaded scenarios considered inconsistent with the 
precautionary approach. 

Elaboration and special comments: The absence of 
adequate fishery independent data prevents the reliable 
estimation of recent stock trends. The present 
assessment relies on catch at age analysis with a strong 
assumption about and increasing trend in recent fishing 
mortality. The assessment is sensitive to this 
assumption. It is essential to initiate a programme of 
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fishery independent stock size estimates if adequate 
management is to be implemented. 

Last year, the Working Group did not carry out an 
assesment; ACFM carried out its own assessment 
assuming no trend in F in recent years. The results 
suggested that the stock was stable and capable of 
sustaining a TAC of about 25 000 t. This year, the 
Working Group updated the catch data but still had no 
fishery-independent information available to "tune" the 
assessment. The Working Group therefore carried out 
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an analysis of the connection between recruitment and carried out using the resulting terminal F's indicates a 
terminal F in order to define a range of consistent low stock size (consistent with observations from 
erminal F's to be used in the assessment. The analysis fishermen in 1997). With this new perception of stock 
indicated that either recent recruitment has been size, catch forecasts indicate lower catches than 
exceptional or there has been a considerable increase in suggested last year if the stock is not to decline further. 
fishing mortality. Experience in the fishery suggests 
that the latter result is the most likely. An assessment Source of information: ACFM working document and 

Report of the Herring Assessment Working Group for 
the Area South of 6Z0N, March 1998 (ICES CM 
1998/ACFM:14). 

19x7 TAC 18 17 17 
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TAC 

TAC depending on whether 1989 TAC is taken 
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TAC (including discards) 

Precautionary TAC (including discards) 

Precautionary TAC 

Precautionary TAC (including discards) 
If required, precautionary TAC 
Catches below 25 
Catches below 25 
F 70% of F(97) 

Weights in '000 t. 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

r 625 

o . o y ,  , , , , , , , , , , , , , 1 0  
t o o  0.15 0.30 a45 0.60 0.75 

Fishing rnMfality (ages 3 - 6.") 
- Yield per recruii ---- Biomass at spaw. time 

ICES Coop. Res. Rep. No. 229 -Part 2 



Herring West of Ireland & Porcupine Bank (Fishing Area VIa South) 

Landings 

Mean = 29.7 
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Mean = 0.301 
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Table 3.10.3.1 Estimated Herring catches in tonnes in Divisions VIa (South) and VIIb,c, 1986-1996. These 
figures do not in all cases correspond to the official statistics and cannot be used for 
management purposes. 

France + 
Germany, Fed.Rep. 
Ireland 15,540 15,000 15,000 18,200 25,000 22,500 
Netherlands 1,550 1,550 300 2,900 2,533 600 
UK (N.Ireland) 5 80 
UK (England +Wales) 5 1 
UK Scotland + + 
Unallocated 11,785 31,994 13,800 7,100 13,826 11,200 
Total landings 28,785 48,600 29,100 28,200 41,439 34,300 
Discards 1,000 2,530 3,400 
Total catch 28,785 48,600 29,100 29,200 43,969 37,700 

Country 1992 1993 1994 1995 1996' 1997 

France 
Germany, Fed.Rep. 250 11 
Ireland 26,000 27,600 24,400 25,450 23,800 24,400 
Netherlands 900 2,500 2,500 1,207 1,800 3,400 
UK (N.Ireland) 
UK (England +Wales) 50 24 
UK (Scotland) 200 
Unallocated 4,600 6,250 6,250 1,100 6,900 -700 
Total landings 31,750 36,550 33,200 27,792 32,500 27,100 
Discards 100 250 700 50 
Total catch 31,850 36,800 33,900 27,792 32,500 27,150 

'Provisional 
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Table 3.10.3.2 Herring West of Ireland and Procupine Bank (Fishing Area VIa South) 

- 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Blomass Landlngs Age 3-6 

Averaae 887 .36  142.04 29.72 0.301 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.11 Stocks in the Iberian Region (Division VIIIc and Sub-areas IX and X) 

3.11.1 Overview 

The fisheries 

The Iberian Region along the eastern Atlantic shelf is 
considered an upwelling area with high productivity; 
this phenomenon takes place during late spring and 
summer due to the northerly wind and current system in 
the area. This region is characterized by a large number 
of commercial and non-commercial fish species. 

The fisheries in the region are of a typical mixed nature. 
Different kinds of Spanish and Portuguese fleets operate 
in the Iberian Region: one is the mixed trawl fleet 
(single, pair and crustacean trawlers) fishing for species 
such as hake, blue whiting, horse mackerel, megrim, 
anglerfish, mackerel, Nephrops, bib and cephalopods as 
the main species. Other fleets fishing for different target 
species are longliners fishing for hake and mackerel, 
fixed nets used for hake, anglerfish and mackerel and 
purse seiners which target sardine and anchovy, and 
secondly horse mackerel and mackerel. 

Many bottom trawlers are fishing in the southern part of 
Division M a  (Gulf of Cadiz); these trawlers are smaller 
than those operating in the northern parts of the Iberian 
Region. The composition of their catches is also 
different. They are fishing for hake as well as 
crustaceans and molluscs (Octopus etc.). 

The number of trawlers has decreased since the early 
1980s, resulting in a decreasing trend in the overall 
effort in the Portuguese and Spanish fleets. The fleets 
operating gillnets and long lines have also decIined in 
number of boats in recent years. Spanish boats using 
trawl, longline or fixed nets are currently subjected to a 
restricted entry system. 

Two stocks of anchovy are considered in the Iberian 
Region, one in Sub-area VIII and one in Division IXa. 
The Spanish and French fleets fishing for anchovy in 
Sub-area VIII are well separated geographically and in 
time (the Spanish fleet operates in Division VIIIc in 
spring and the French fleets in Division VIIIa in summer 
and autumn and in Division VIIIb in winter and 
summer). Changes in the catch-at-age composition 
between the 1984-1996 period and the earlier years 
could be related to a higher dependence of catches on 
recruitment in recent years and a change in the 
seasonality in this fishery. The number of Spanish purse 
seiners for anchovy has remained stable since 1990 and 
a slight increase in the number of French purse seiners 
has been observed in the last five years. A sharp 
increase in fishing effort for anchovy in the Bay of 
Biscay has occurred since 1987 mainly due to the 
increased effort in the French pelagic trawl fleet. 

Traditionally the anchovy fishery in Division IXa was 
located in the Gulf of Cadiz (Sub-division M a  South) 
except in 1995 when the bulk of the fishery was located 
to the North of Portugal and to the West of Galicia 
(Sub-Division IXa North) and very reduced in the Gulf 
of Cadiz, given to exceptional availability of anchovy in 
the Northern part of the Division IXa. 

In Divisions VIIIc (East) and VIIIb the target species for 
the purse seine fleet change with the season -anchovy in 
spring and tuna in the summer. This fleet changes gear 
and uses trolling and bait boats to catch tuna. 

The catches of horse mackerel in Divisions VIIIc and 
IXa have been relatively stable over the last ten years. 
The proportion of landings by different gears has 
changed, i.e., trawl catches are decreasing while the 
purse seine catches are increasing. 

Management measures 

The fisheries in the Iberian Region are managed by a 
TAC system and technical measures. Common mesh 
sizes for trawls are 65 mm, except for trawlers directed 
to blue whiting or horse mackerel (40 mm). In the Gulf 
of Cadiz the legal trawl mesh size is 40mm. Other 
measures are minimum landing sizes and seasonal 
closures to protect juvenile hake. 

There are management measures enforced in the sardine 
fishery at national level for seasonal closures and a 
minimum landing size. 

State of stocks 

The major data problems in the Iberian Region are the 
short time series of landing statistics, notably in the Gulf 
of Cadiz, little information about length composition for 
demersal species in the landings in that area, lack of 
routine estimates of discards (only available for 
Northern Spanish waters in 1994). For most of the 
stocks the sampling level of the landings is considered 
adequate for assessment purposes. Southern horse 
mackerel are very well covered by the sampling 
programme. The low level of samples of discards, 
particularly of undersized hake, is considered a problem. 
There are still some problems in consistency in age 
reading of hake. 

The Iberian Region is an important nursery ground for 
hake, sardine, horse mackerel and blue whiting. Catches 
of fleets operating gears with low selectivity therefore 
contain significant quantities of juvenile fish. 
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The stock of hake is considered to be outside safe 
biological limits. SSB decreased very sharply between 
1984 and 1986 and is near to the lowest recorded level. 
Recruitment has declined steadily since 1984, though 
the three most recent year classes appear to be well 
above average. Fishing mortality in 1997 was 
considerable lower than in the two previous years. 

The anglerfish stocks (L. piscatorius and L. budegassa) 
are considered to be outside safe biological limits. Total 
biomass of both stocks in recent years is estimated to be 
below B,, for both species. 

Catches of megrim Lepidorhombus boscii, which is the 
most abundant of the two species of megrim in the 
Iberian Region, have declined since 1989 and stabilized 
in the most recent years. The megrim stocks (L boscii 
and L. whiflagonis) are considered to be outside safe 
biological limits. SSB of both species has decreased 
over most of the assessment period. Recruitment in both 
species appears to be falling. Fishing mortality has 
fluctuated with no clear trend. 

Two stocks of Nephrops are considered in Division 
VIIIc and five in Division IXa. For the overall 
management areas the landings are slightly decreasing in 
Division VIIIc while the catches fluctuate without a 
clear trend in Division IXa. The fishing mortality is low 
and stable for this area. 

The southern horse mackerel (Trachurus trachurus) 
stock is considered to be within safe biological limits. 
The spawning stock is the highest in the short series and 
F is within the range where SSB has been increasing. 

The Iberian sardine stock is considered to be outside 
safe biological limits. The spawning stock biomass in 
1997 is estimated to be one of the lowest observed since 
1977. Recruitment has been below average since 1992. 
The three lowest recorded recruitments were in 1993, 
1994 and 1995. However, the 1996 and 1997 year 
classes seem to have improved. 
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3.11.2 Hake - Southern stock (Divisions VIIIc and Ma) 

State of stocWfushery: The stock is considered to be 
outside safe biological limits. SSB decreased very 
sharply between 1984 and 1986 and is near the lowest 
recorded and below the proposed B,,. Fishing mortality 
in 1997 (0.26) was estimated to be below the proposed 
F,, but has been above it over most of the assessment 
period. Recruitment has declined steadily since 1984, 
though the 1995 and 1996 year classes appear to be 
well above average. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 

management objectives to meet precautionary criteria 
their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above Bp.. 

Advice on management: ICES recommends that 
Fiihing mortality in 1999 should he reduced below 
the proposed F,. = 0.20, corresponding to Landings of 
less than 9 500 t in 1999. This will rebuild the SSB 
above the proposed Bpat in the short te rm 

Reference points: 
I I 

ICES considers that: 

BI, is 11 000 t, the lowest observed spawning stock 
biomass. 

FI, is 0.48, the fishing mortality estimated to lead to 
potential stock collapse. 

ICES proposes that: 

B,, be set at 18 500 t. Biomass above this affords a high 
probability of maintaining SSB above B,,, taking into 
account the uncertainty in assessments. 
F,, be set at 0.20. This F is considered to have a high 
probability of avoiding Fib. and maintaining SSB above B,. 
in the medium term taking into account the uncertainty in 

I assessments. 

Technical basis: 
B~im:B~oss I B,, - BI, x 1.64 
F~im:F~oss I F,,: implies a less than 10% probability that ( S S B h  B,J 

Relevant factors to be considered in management: 
Last year's advice was based on SSB recovery to an 
MBAL of 23 000 t; the proposed B, is 18 500 t. The 
management advice given above is based on the 
assumption that F97 psq) was considerably lower than 
in the two previous years, and that the 1995 and 1996 
year classes (which together provide 60% of the 
forecast catch in 1999) were near the highest 
abundance in the time series. It should be noted that 
these year classes are associated with historically low 
SSB levels and were suongly revised upwards from last 
year's assessment, in which the stock status appeared 

much more depleted than at present. Except in 1995, 
agreed TACs have consistently exceeded both the 
advice and actual landings. In order to protect 
juveniles, fishing is prohibited in some areas during 
part of the year, and measures should be considered to 
avoid catches of small hake in fisheries where 
discarding is high. 

Hake is taken in a mixed species trawl fishery, and the 
management of other stocks such as horse mackerel, 
megrim and anglerfish needs to be taken into account 
when considering the requirements of the hake stock. 

Catch forecast for 1999: 
Basis: F(98) = Ft971 = 0.26, Ldnd1ng\(98) = 0.9, SSB(99) = 13.2. 
1999) I BUS I Ciltcl~(YY) I Landinns(99) I SSB ,2000) 1 Mcdiunl-tcmm ~ i i ~ c l  oi Bshln~ ar given level 

- 
Shaded scenarios considered inconsistent with the precautionary approach. 

onwards 
0.16 

0.20 

;@&$+% * - ...:: $:%*.::.! 

Elaboration and special comment: This stock is stock-recruitment model used for the medium-term 
exploited in a mixed fishery by Spanish and Portuguese projections may thus be underestimated. 
fleets using trawls, gillnets and longlines. The data 
series is short and the recruibnent variability in the Analytical assessment using commercial CPUE and 
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survey data. Catch-at-age data derived by numerical Source of information: Report of the Working Group 
conversion of length to age compositions. Work is in on the Assessment of Southern Shelf Demersal Stocks, 
hand to improve catch-at-age data and to provide September 1998 (ICES CM 19991ACFM4). 
estimates of discards. Estimates of F, SSB and 
recruirments have been revised substannally from 
previous assessments. 

Catch data (Tables 3.11.2.1-2): 

1988 TAC; juvenile protection 

1989 TAC; juvenile protection 

1990 TAC; juvenile protection 

1991 Precautionary TAC 

1992 Precautionary TAC 

1993 F = 10% of F 91 

1994 F lowest possible at least reduced by 80% 2.0 11.5 9.5 

1995 F lowest possible 8.5 11.8 
1996 F lowest possible 9.0 8.9 
1997 F lowest possible 9.0 7.6 
1998 60% reduction in F 4.0 8.2 

1999 Reduce F below F,. 9.5 

Weights in '000 t: 

Stock - Recruitment 

F = 0.42 F = 0.28 

F = 0.22 
"7 low 
c 120- 
0 .- - - - .- 
E loo- ., 
" 80- m 

0 10 20 30 40 50 

SSB (1 000 tonnes) at spawning t ime  

(run: XSAFATl4) 
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Landings 

Mean = 14.0 

,982 le ,  ,986 lass 1880 ,882 1w I88S ,888 

Fishing mortalily (ages 2-5) 

Mean = 0.370 

Recruitment (age 0) 

Mean = 92.5 

Spawning stock biomass 

Mean = 20.1 

Hake - Southern stock (Divisions VIIIc and IXa) 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
Yield Biomass YieM Biomass 

- Yield per reuuit ---- Bbrnass at year stan 
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- Yeld in 1999 ---- Biomassin 2000 at year start 
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Precautionary Approach Plot 
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Table 3.11.2.1 HAKE - SOUTHERN STOCK - Landings estimates ('000 t) for the Southern Hake Stock (Divisions 
VIIIc and IXa) by country and gear as determined by the Working Group, 1972-1997. 

Spain Portugal France TOTAL 

YEAR Gillnet Small Longline Total Trawl Total Artisanal Trawl Total STOCK 

Gillnet Artisanal 

1972 7.1 10.2 17.3 4.7 4.1 8.8 26.1 
1973 8.5 12.3 20.8 6.5 7.3 13.8 0.2 34.8 
1974 2.6 1 .O 2.2 5.8 8.3 14.1 5.1 3.5 8.6 0.1 22.8 
1975 3.5 1.3 3.0 7.8 11.2 19.0 6.1 4.3 10.4 0.1 29.5 
1976 3.1 1.2 2.6 6.9 10.0 16.9 6.0 3.1 9.1 0.1 26.1 
1977 1.5 0.6 1.3 3.4 5.8 9.2 4.5 1.6 6.1 0.2 15.5 
1978 1.4 0.1 2.1 3.6 4.9 8.5 3.4 0.1 13.4 1.4 4.8 
1979 1.7 0.2 2.1 4.0 7.2 11.2 3.9 1.9 5.8 17.0 
1980 2.2 0.2 5.0 7.3 5.3 12.6 4.5 2.3 6.8 19.4 
1981 1.5 0.3 4.6 6.4 4.1 10.5 4.1 1.9 6.0 16.5 
1982 1.2 0.3 4.2 5.7 3.9 9.6 5.0 2.5 7.5 17.1 
1983 2.1 0.4 6.6 9.0 5.3 14.3 5.2 2.9 8.0 22.4 
1984 2.3 0.3 7.5 10.1 5.8 16.0 4.3 1.2 5.5 21.5 
1985 1.8 0.8 4.4 7.0 5.3 12.3 3.8 2.1 5.8 18.2 
1986 2.1 0.8 3.5 6.4 4.9 11.2 3.2 1.8 4.9 0.0 16.2 
1987 2.0 0.5 4.4 6.9 3.5 10.4 3.5 1.3 4.8 0.0 15.2 
1988 2.0 0.7 3.0 5.6 3.7 9.4 4.3 1.7 6.0 0.0 15.4 
1989 1.9 0.6 2.0 4.4 3.9 8.3 2.7 1.8 4.6 0.0 12.9 
1990 1.7 0.6 2.1 4.4 4.1 8.6 2.3 1.1 3.4 0.0 12.0 
1991 1.4 0.4 2.2 4.0 3.6 7.7 2.7 1.2 4.0 0.0 11.6 
1992 1.5 0.4 2.1 3.9 3.8 7.7 3.8 1.3 5.1 12.8 
1993 1.3 0.4 2.8 4.4 2.7 7.0 3.0 0.9 3.9 11.0 
1994 1.9 0.4 1.5 3.7 2.7 6.5 2.3 0.8 3.1 9.5 
1995 1.6 0.4 1 .O 2.9 5.3 8.2 2.6 1.0 3.6 11.8 
1996 1.2 0.2 1 .O 2.3 3.6 6.0 2.0 0.9 2.9 8.9 
1997 1 .O 0.3 0.8 2.1 3.1 5.2 1.5 0.9 2.4 7.6 
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Table 3.11.2.2 Hake in the Southern Area (Divisions W I c  and Ha). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 2-5 

Average 92.48 20.12 14.00 0.370 

Unit Millions 1000 tomes 1000 tomes - 
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3.11.3 Megrim (L. boscii and L. whirngonis) in Divisions W I c  and Ma 

State of stockdtishery: The stocks of both species are 
considered to be outside safe biological limits. SSB of 
both species has decreased over most of the assessment 
period, and are now below the proposed B,. Fishing 
mortality has fluctuated with no clear trend, and the 
estimated F in 1997 (0.24 in L. boscii and 0.35 in L 
whiflagonis) are below Fmd for both species and the 
proposed F, in L. boscii Fishing mortality on L. boscii 
has been above the proposed F, over the time series. 
Recruitment in both species appears to be falling and 
was very low for the 1993 year class for L. boscii. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F,, 
and to increase or maintain spawning stock biomass 
above B,,. 

Advice on management: ICES reiterates its advice 
from 1996 and 1997, that a reduction in F of a t  least 
50% from F, (F(95-97)) should be implemented, 
corresponding to landings in 1999 of 800 t of L. boscii 
and 200 t of L whiffingonis. At the advised catches SSB 
will rebuild above the proposed B, for L whifigonis in 
the short term, but will remain below the proposed B, for 
L boscii. 

Reference points: L. boscii 
I 

stock collapse. 

ICES considers that: 

Bti, is 4 700 t, the lowest 
observed spawning stock biomass. 
FI, is 0.25, the fishing mortality 
estimated to lead to potential 

Technical basis: 
BI~,, ,:BI~~~. I B, - Bli, x 1.4. 
Flim:Fl ,,,. The time series is short F,,:Fl, x 0.8. 
and Floss is poorly defined. 

ICES proposes that: 

B,, be set at 6 500 t. Biomass above this affords a high probability of 
maintaining SSB above BI,, taking into account the uncertainty in assessments. 
F,, be set at 0.20. This F is considered to have a high probability of avoiding 
Frj taking into account the uncertainty in assessments. 

Reference points: L. whiffiagonis 

ICES considers thah ICES proposes that: 

Bl, is 900t, the lowest observed B, be set at 1500t .  Biomass above this affords a high probability of 
spawning stock biomass. maintaining SSB above Bh, taking into account the uncertainty in assessments. 
F,, is not defined. F,,: no proposal. 

Technical basis: 
BI~~:BI,,,. I B, - Br, x 1.64. 
Flim: Not defined. I F,,: No proposal. 

Relevant factors to be considered in management: The however, the SSB of L boscii has a high probability of 
TAC covers both megrim species (L boscii and L recovering to above B, in the medium term. 
whiflagonis) and has been set well above actual catches 
in recent years. For L whiflagonis, there is a low Management should take into account that both megrim 
probability of SSB remaining below the proposed B, in species are caught together in fisheries which contain a 
2000 at the recommended fishing mortality, but a greater large number of other commercial species, including 
reduction in F would be required to enable the SSB of L. southern hake. 
boscii to reach the proposed B, by 2000. At 0.5 FW. 
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Catch forecast for 1999: 
L boscii: Basis: F(98) = F(95-97) = 0.33, Landings (98) = 1.5, SSB(99) = 5.0 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach. 

L whifligonis: Basis: F(98) = F(95-97) = 0.25, Landings(98) = 0.3, SSB(99) = 1.4 

Elaboration and special comment: Megrim species 
are generally taken as a by-catch in mixed fisheries by 
Portuguese and Spanish trawlers, and also in small 
quantities by the Portuguese artisanal fleet. L boscii 
accounts for about 70-90% of combined megrim 
landings. L boscii is distributed equally in both ICES 
Divisions VnIc and IXa, and L whifiagonis is 
distributed in both ICES Divisions with its highest 
abundance in Division VIIIc. 

F(99) 
onwards 

0.07 
0.16 

No landings data are available for these stocks before 
1986. However, some Spanish harbours have longer 
landing series for both species and the Spanish survey 
provides abundance indices since 1983. These data 
sources indicate stable, but low, abundance up to 1986, 
increasing sharply to 1990, and decreasing again to the 
low level observed in the initial years. Nevertheless, the 
Spanish survey shows an opposite tendency than the 
landings in the last two years. 

SSB (2000) 

6.08 

5.56 

In Division W I c  and Ma the peak spawning period of 
both megrims species is in March. 

Medium-term effect of fishing at given level 

nla 

nla 

Basis 

0.2 F(95-97) 
0.5 F(95-97) 

SSB (2000) F(99) 
onwards 

Agebased analytical assessment using commercial 
CPUE and survey data. A new maturity ogive was used 
in this assessment for L boscii, which affects the 
absolute values of SSB, but the trends remain the same 
as in previous assessments . This assessment for L 
boscii is consistent with the 1997 assessment. In 
particular, the Spanish survey has helped to improve 
the XSA estimates for most of the ages. 

Medium-term effect of fishing at given level Catch(98) Basis 

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 1998(ICES CM 19991ACFM4). 

Catch(98) 

Landings(98) 
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1987 Not dealt with 13.0 2.19 1.69 0.50 
Not dealt with 

Not dealt with 

Not dealt with 

No advice 

No advice 

L boscii no long-term gain in 
increasing F, L whifl, within safe 
No long-term gains in increasing F 
Concern about low SSB 

Mixed fishing aspects 

Reduce F by at least 50% 

1998 Reduce F by at least 50% 0.9' 6.0 

1999 Reduce F by at least SO% 1 .O1 

'Including L whinagonis+ L boscii. Weights in '000 t. 

Megrim's combined short-term forecasts in 
Divisions VIIIc and IXa 

F-factor 
t SSB Megrim 
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Megrim (Lboscii) in Divisions VIIIc and IXa 

Stock - Recruitment 

0 1 I 1 I I I I I I 
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Landings 

Mean = 1637 

n 

Fishing mortaliw (ages 2-4) 

Mean 10.348 

Recruitment (age 1) 

Mean = 30.2 

Spawning stock biomass 

Mean = 5939 
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Recruihnent (age 1) Landings 

Mean = 547 

n 

Fishing mortality (ages 2-4) 

Mean = 0.329 

Mean 18.14 

Spawning stock biomass 

Mean = 1800 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
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G ,  , : ;  ;y, -_.___ --- -___. ._.._ 1 
; '$ ~ G ---__. 

I~ 
G 

e \~ 
sm e g 3 rmo S 

m m - ... 0 - .. .. -.._ --- ---. m Im 
15 

OW Oli 0.30 e.45 0.60 0.00 0.15 0.30 O S  0.60 
~ b h t n g  monalw (ages 2 -  4,") Fishing mortar0 (ages2- 4.") 

- Yield par recrun ---- Elomasat year stan 

ICES Coop. Res. Rep. No. 229 -Pan 2 

- Yield In 1999 ---- Elomas R 2000 at ysar start 

115 



Precautionary Approach Plot 

M e g r i m  ( L .  b o s c i i ) ,  F i s h i n g  A r e a s  V l l l c  a n d  I X a  
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F t o o  h i g h  ond SSB t o o  l o w  

P r o b o b l v  u n s u s t o i n a b l e  
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Precautionary Approach Plot 
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Table 3.11.3.a.l Four Spot Megrim (L. boscii) in Divisions VIIIc, Ma. Total landings (t). 
Spain Portugal Total 

Year VIIIc IXa Total I Ma I VIIIc, M a  
1986 799 197 9961 1281 1124 

Table 3.11.3.a.2 Megrim (L. boscii) in Divisions VlIIc and IXa. 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 2-4 

Average 30.21 5.94 1.64 0.348 

Unit Millions 1000 tonnes 1000 tonnes - 
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Table 3.11.3.b.l Megrim (L, whirfiagonis) in Divisions VIIIc, IXa. Total landings (t). 

Table 3.11.3.b.2 Megrim (L. whiffiagonis) in Divisions VIIIc and IXa. 

Spain Portugal Total 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 2-4 

Year V I ~ C  IXa Total 
1986 508 98 606 
1987 404 46 450 
1988 657 59 716 
1989 533 45 578 
1990 84 1 25 866 
1991 494 16 510 
1992 474 5 479 
1993 338 7 345 
1994 440 8 448 
1995 173 20 193 
1996 283 21 305 
1997 298 12 310 

Average 8.14 1.80 0.55 0.329 

Unit Millions 1000 tonnes 1000 tonnes - 

IXa 
53 
47 

101 
136 
111 
104 
37 
38 
3 1 
25 
24 
46 
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VIIIc, Ma 
659 
497 
817 
714 
977 
614 
516 
383 
479 
218 
329 
356 



3.11.4 Anglerlish in Divisions Vmc and Ma (L. piscatonus and L. budegassa) 

State of stocWfihery: Both stocks are considered to 
be outside safe biological limits. Biomass of both stocks 
in recent years is estimated to have been below the 
proposed B,, and fishing mortality has been above the 
proposed F,,. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above B,. 

ICES considers that: 

of the lowest observed spawning 
stock biomass. 

Advice on management: ICES advises that F for 
both species should be reduced to Fpa. corresponding 
to landings in 1999 of no more than 2 600 t of L. 
piscatorius and 1 600 t of L. budegassa. This advice 
corresponds to a 50% reduction in Fg7 for L piscatorius 
and a 30% reduction from F9, for L budegassa. If F is 
kept below the advised value the biomasses of both 
species are expected to recover above the proposed B,. 
in the medium term. 

ICES proposes that: 

B,, be set at 7 300 t. Biomass above this affords a high probability of 
maintaining SSB above B , ,  taking into account the uncertainty in assessments. 
This value is equal to the biomass estimated to provide maximum sustainable 

I yield. 
Fli, is not defined. I F,, be set at 0.66. This F is consistent with the proposed B,, and approximates 

Technical basis: General production model (ASPIC) 

B I ~ :  Blow Bps: BMSY. 

Reference points: L. budegassa 
ICES considers that: ICES proposes that: 

B I ~  is 2 000 t, the lowest I B,, be set at 3 700 t. Biomass above this affords a high probability of 

I observed spawning stock maintaining SSB above B,,, taking into account the uncertainty in assessments. 
biomass. I This value is equal to the biomass estimated to provide maximum sustainable 1 

I yield. 
Flh not defined. I F,, be set at 0.57. This F is consistent with the proposed B,, and approximates 

Technical basis: ASPIC 
Bia: Biow I Bps: BMSY. 
F I ~ :  I F,.: FMSY. 

Relevant factors to be considered in management: these stocks should take into account that L piscatorius 
Previous TACs have been well above landings and and L budegassa are caught together with other species 
unrestrictive. Management of these fisheries harvesting in mixed trawl fisheries. 

Catch forecast for 1999: 
White anglerfish (L piscatorius) 

Shaded scenarios considered inconsistent with the precautionary approach. 
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Black anglerfih (L budegassa) 
Basis: F(98) = F(97) = F/FMsy = 1.51, Landings(98) = 1.7, BIB~sy(99) = 0.54 

Weights in '000 t. 
Shaded scenarios considered inconsistent with the precautionary approach 

I ( 

Elaboration and special comment: Both species are guidance reference points, as well as a perspective of 
caught in mixed fisheries by Portuguese and Spanish the evolution of total biomass and prediction of 
fleets. In the early 1970s, commercial interest for these landings under different fishing mortalities. The results 
species increased and a directed artisanal fishery are dependent on how well the relative changes in 
developed in Spain, originally targeting large fish. CPUE reflect the stock changes. 

Medium-term effect of fishing at given level 

nla 

nla 

b.51 I FYT i 1.7 

Last year, an alternative assessment methodology to Source of information: Report of the Working Group 
XSA was used for these stocks by applying a new on the Assessment of Southern Shelf Demersal Stocks, 
length-VPA analysis. This year, a surplus production September 1998 (ICES CM 1999lACFiW4). 
model incorporating covariates was used to provide 

F/FMSY(99) 
0.91 

1.00 

1987 Nor dcalt 

Catch(99) 

1.5 

1.6 

Basis 

0.6Fw 

F,, 

1 1.7 

1988 Not dealt with 

1989 Not dealt wth 

1990 Not dealt w~th 

1991 No advice 

1992 Noadvice 

1993 No long-term gain in increasing F 

1994 Noadvice 

1995 If required a precautionary TAC 

1996 If required a precautionary TAC 

1997 If required a precaubonary TAC 

1998 Restrict catch to < 80% recent 

1999 Reduce F to F,, 4.2' 

0.5 

'FOE both species combined. Weights in '000 t. 

Landings(99) 

1.5 

1.6 

f nfa 

Landings 

Mean = 4453 

B/Bmy (2000) 
0.8 

0.7 

Landings 

Mean = 2293 
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Table 3.11.4.1 ANGLERFISH (L piscatorius) - Divisions VIIIc and IXa. Tonnes landed by the main fishing fleets 
for 1978-1997 as determined by the Working Group. 

VIIIc IXa VIIIc+IXa 

YEAR Spain Spain Spain Portugal Portugal 

Trawl Gillnet TOTAL Trawl Trawl Artisanal TOTAL TOTAL 
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Table 3.11.4.2 ANGLERFISH (L budegassa) - Divisions VIIIc and IXa. Tonnes landed by the main fishing fleets for 
1978-1997 as determined by the Working Group. 

VIIIc IXa VIIIc+IXa 

YEAR Spain Spain Spain Portugal Portugal 
Trawl Gillnet TOTAL Trawl Trawl Artisanal TOTAL TOTAL 
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3.11.5 Mackerel in Divisions VIUc and Ma (Southern Component) 

Evaluation of this component is given in Section 3.12.3, dealing with the combined mackerel assessment. 

3.11.6 Southern horse mackerel (Trachurus trachurus) (Divisions VIIIc and Ma) 

State of stocwfwhery: The stock is considered to be 
close to safe biological limits. The spawning stock is 
above the proposed B,, and the highest in the short 
series. F is above the proposed F,,, but within the range 
when SSB has been increasing. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below Fp 

and to increase or maintain spawning stock biomass 
above Bp. 

Advice on management: Fishing mortality should 
not be allowed to increase from 1997, corresponding 
to landings of 58 000 t in 1999. ICES recommends 
that the TAC for this stock should only apply to 
Trachurus trachurus and that other species of horse 
mackerel be excluded. 

Technical basis: 
Br i  = Blow I B,,=Bl,,,x1.5. 
F I ~ ,  = F I ~ .  I F, .=S~x1.63,Fm=0.16,Fme~=0.165.  

Relevant factors to be considered in management: 
The TAC up to 1996 was including catches of other 
species of horse mackerel. 

Reference points: 

Catch forecast for 1999: 

ICES considers that: 
B1, is 136 000 t, the lowest 
observed biomass. 
F1, is 0.27, the fishing mortality 
estimated to lead to potential 

Weights in '000 t. Shaded scenario considered inconsistent with the precautionary approach. 

ICES proposes that: 
B,, be set at 205 000 t. This affords a high probability of maintaining SSB 
above Ble, taking into account the uncertainty of the assessment. 
F,, be established at 0.17. This F is considered to provide approximately 95% 
probability of avoiding S,, taking into account the uncertainty of assessments. 

Elaboration and special comment: This stock is 
exploited by trawl and purse seine fisheries. This year's 
assessment shows close agreement with last year's 
assessment. The spawning stock biomass estimated 
from the 1995 egg surveys is in good agreement with 
the 1995 SSB estimated by the final VPA using CPUE 
at age series of two October surveys, the July survey 
and of two commercial fleets. The increase of F in 1997 
is due principally to the higher catches obtained by the 
Spanish purse seiners and to a lesser extent by the 

Portuguese trawlers and purse seiners. The increase of 
the Spanish purse seiners catches can be explained by 
the deaease in abundance of target species l i e  sardine, 
which has forced the fleet to target other species like 
horse mackerel. 

Source of information: Report of the Working Group 
on the Assessment of Mackerel, Horse Mackerel, 
Sardine and Anchovy, September 1998 (ICES CM 
1999lACFM6). 
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Catch data (Tables 3.11.6.1-3): 

1987 Not assessed 72.9 55 
Mesh size increase 

No increase in F; TAC 

F a t  Fo.I; TAC 

Precautionary TAC 

If required, precautionary TAC 

No advice 

Status quo prediction 
No long-term gains in increasing F 
No long-twm gains in increasing F 
No advice 
F should not exceed the F(9496) 
No increase in F 

1 Includes all Trachurus spp. '~ncludes only Trachurus trachurus L. 3~ivision VIIIc, Sub-areas IX and X, and CECAF 
Division 34.1.1 @C waters only). 'Division VIIIc and Sub-area IX. 'Catch at status quo F. Weights in '000 t. 

Stock - Recruitment 

0 50 100 150 200 250 300 

SSB (1000 tonnes) at spawning  time 

(run: XSAPAB03) 
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Landings 

Mean = 53.3 - 

Fishing mortality (ages 1-11) 

Mean = 0.191 

Recruitment (age 0)  

Mean = 1386 

Spawning stock biomass 

Mean = 222 

3m7 

Southern Horse Mackerel (Trachurus trachurus) 
(Divisions VIIIc and IXa) 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

r lao 

o030 0.e75 0.!5@ 0.221 0.W 0 3 7 i  
Fishinsmortality (ages 1 - 11.") 

Short term forecast 
Biomass 

- Meid per reuun ---- Biomass atrpaw. tims - Yield in 1999 ---- ~ ~ ~ m a s s  in 2000 at spaw. lime 
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Precautionary Approach Plot 

H o r s e  m a c k e r e l ,  S o u t h e r n  A r e a  ( F i s h i n g  A r e a s  V l  l  l c  and  1x0 )  
- E .- - - 

L 

0 I i l h i n  PA ra1u.a n F 1.0 high and ESB 100 lo. 

' too hip!, 
. . 
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Table 3.11.6.1 Annual catches (tonnes) of SOUTHERN HORSE MACKEREL by countries by gear in Divisions VIIIc 
and IXa. Data from 1984-1997 are Working Group estimates. 

Year Porngal (Division Ma) Spain (Divisions Ma + VIIIc) Total 
Vmc+Ma 

Trawl Seine Artisanal Total Trawl Seine Hook Gillnet Total 

1962 7,231 46,345 3,400 56,976 - 53,202 110,778 

'Estimated value. 
'Not available by gear. 
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Table 3.11.6.2 Landings (t) of HORSE MACKEREL in Sub-area VIII by country. (Data submitted by Working Group 
members). 

Country 1980 1981 1982 1983 1984 

Denmark 

France 3,361 3,711 3.073 2,643 2,489 

Netherlands I 

Spain 34,134 36,362 19,610 25,580 23,119 

UK (Engl. +Wales) + 1 1 

USSR 20 

Total 37.495 40,073 22,683 28,223 25,629 

Country 1985 1986 1987 1988 1989 1990 

Denmark 446 3,283 2,793 6,729 5,726 

France 4,305 3,534 3,983 4,502 4,719 5,082 

Germany 

Netherlands 

Spain 23,292 40,334 30,098 26,629 27,170 25,182 

UK (Engl. +Wales) 143 392 339 253 68 6 

USSR 656 

Unallocated +discards 1,500 

Total 27,740 45,362 37,703 34,177 38,686 43,496 

Country 1991 1992 1993 1994 1995 1996 1997' 

Denmark 

France 

Germany 

Netherlands 

Spain 

UK (Engl. +Wales) 70 88 123 753 20 924 430 

USSR 

Unallocated + discards 2.563 5.011 700 2.038 - 3.583 -2.944 

Total 46.396 54.186 53,709 35.500 28.709 48.269 40.930 

'Preliminary. 
'Included in Sub-area VII. 
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Table 3.11.6.3 Southern horse mackerel (Divisions VIIIc and Ma). 

Average 1 ,386 .44  221 .54  53 .25  0 . 1 9 1  

Unit Millions 1000  tonnes 1 0 0 0  tonnes - 
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3.11.7 Sardine 

3.11.7.a Sardine in Divisions WIc  and Ma 

State of stockltishery: The stock is considered to be 
outside safe biological limits. The SSB in 1997 is 
estimated to be one of the lowest observed since 1977 and 
below the proposed B,. Recruitment has been below 
average since 1992. The three lowest recorded 
recruitments were in 1993, 1994 and 1995. However, the 
1996 and 1997 year classes seem to have improved. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 

management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below F, 
and to increase or maintain spawning stock biomass 
above Bp. 

Advice on management: ICES recommends that 
fmhing mortality be reduced to F =0.20 in order to 
achieve a low probability of further decline in stock 
size and to promote recovery of the stock This 
corresponds to a catch of about 38 000 t in  1999. 

Reference points: 

ICES considers that: 

Blh is 220 000 t, the lowest observed 
biomass in recent history. 

Relevant factors to be considered in management: 
During the last 20 years this stock has shown three 
periods of low SSB (1977, 1991 and 1997) and two 
periods of higher abundance (1981-1986 and 1992- 
1995). The recruitment indices for the entire time series 
show a declining trend. The estimated fishing mortality 
is relatively stable between 1977 and 1995 and since 
then there is a clear increase to 0.7, the highest value in 
the time series. The present assessment indicates that a 
major reduction in F is required in order to make the 
harvest consistent with the current below-average 
productivity of the stock. There is clearly a need to 
reduce fishing. 

ICES proposes that: 

B, be established at 300 000 t. This affords a high probability of 
maintaining SSB above Blh, taking into account the uncertainty of the 
assessment. 

Technical basis: 

Recruitment of sardine has been shown to be related to 
the Gulf Stream and the North Atlantic Oscillation. An 
improvement in recruitment may, therefore, depend on 
favourable environmental conditions as well as on 
protection of the spawning stock. 

No F reference points are proposed; a rebuilding strategy has been recommended. 

Blh = BI,, (recent time series). 

Acoustic surveys of Division IXa in November and March 
(when sardine aggregate to spawn) indicate an increase in 

Bpa - Blosr x 1.4. 

abundance, whereas surveys in VIUc show a decrease 
over the past 3 years. It is not known to what degree a 
movement of sardines into VIIIa,b may have influenced 
surveys in VIIIc. 

An assessment which includes the Portuguese November 
acoustic survey series gives a more optimistic view of the 
stock status, but there have been gaps in the time series 
and additional years are required to confirm the 1997 
result. 

If the recommended reduction in F cannot be 
implemented in one year a recovery plan should be 
applied by steps aiming at an increase of biomass of 20% 
in 2000 which will amount to decreasing fishing mortality 
by 40% in 1999 in relation to 1997. In recent years there 
have been changes in the sardine distribution. 
Rebuilding of the depressed SSB would be assisted by 
allowing the incoming year classes to mature and spawn, 
and not be harvested as juveniles. 
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Weights in '000 t. Recruitment at 4 917 million fish (the geometric mean of the last six years in the time series). 
Shaded scenarios considered inconsistent with the precautionary approach. 

Catch forecast for 1999: 
Basis: F(98) = F(97) = 0.70, Landings (98) = 108. 

Elaboration and special comment: The assessment 
model was extensively reviscd. Several niodcis have 
been evaluated for various data ueahnenc and >election 
pattern and to use suppk~nzn!:~!. i ds 
necessary. Only data consiitctitly ;I& i.1 5- ..Isre 
included (years 1989 and latzrr. .';;..erth;i~ii dl:; ;G 

changes in seiecrion pattern. it i:, :iC.'lc>l!t :., ubtain a 
meanin~tul comparison hetlvc:.n !lie ,tcci. s i x  ilnd the 
:ishiny mortality in the mid 1978s i n J  ?h- !3tz iT00j. 

F (99) 

Following aTreements willi thi p~~rs<-s&iie~ wndr 
assocli15ons an; h e  Pnrr!~~uc,; Cc:..emmc:;i t:lc 
clossr< of purse-seitie sardine !i<k.e::: &;:i!in ~ x i i  ,.\<el; 
per month was l-gisiated oil 30 tli , . i  . i p i l  i9g7 Thd 

~naxil;un nunibrr of 5shin.r .?a?\ Fe: ::>.el 3,s 1 i . x ~  
cy ti.;hili$ a-a .  T!x max~mon; m c m t  i ~ i  ~ J i n c  fi 
hy-catch of purse iiin? :isr?eri~s I ( F,:.'.. 

ipeci-s ;ar iimi:?d to 107 .;t dir to& catch r?hi:?d 
qnboard 

tach vessel by fishing day. The closure of the trawl 
tisheiizz during 21 consecutive hours in each week was 
a!so legislated on die 30th 3f April 1997. During the 
closure. h e  fishins vessels had to stay in !he hzrbour, 
except 2le ir:~stacean trawlers. Given th2 ICES advice 
from .Ll,:y 1998; thz ?ortu$iicsc G~~vernment !egislaled 
, 1 i ~ i ?  i9981 that in 1998 thr catches of sardine had to 
be reduced by 10% relatively 13 1997. for what 
indiv~dual vessel qurlas where negotiated. Frr the 
Spanish flea tile maxim~rm catch per vessel was 
d u i e d  i t  1998. This ib the first time restrictive 
manag<mrnt nieasures h ~ r e  been adopted for <he 
sar<!~!d tisil<ry. 

Basis 

'%ut.ce .I; ;ni'orrnation: Report of !he Workin: Grsup 
11 ui- \+<ssment of >lackere!, Horse Mackerel, 
;,line :mi .~c;ho\-y. September 1998 (ICES M 
i .99 .SC?.:.i I .  

0.14 

193 S Yo inir;.;~,: in F: T li j L .  <,? i 57 162 
1489 XL) increase in F. T.4C 7 :  ? iJ6 141 
1990 R m ~ i  for increased F 3 7 - -  150 146 
1991 Precautionary T.%C 1-4 155 133 
1992 No advice 130 
1993 Precautionary T.\C 135 142 
1994 No advice 118' 137 
1995 No advice; apparently stable stock 125 
1496 Lowest possible level 117 
1997 Lowest possible level 115 
1998 Significant reduction 
1999 Reduce F to 0.2 38 

1 Estimated catch at Stfitus quo F. 'Catch corresponding to 20% increase in F. Weights in '000 t. 

SSB (99) 
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Landings 

Mean = 159 

Fishing mortality (ages 2-5) 

Mean = 0.404 

O.=1 P 

Recruitment (age 0) 

Mean = 9.33 

Spawning stock biomass 

Mean = 368 

Sardine in Divisions VIIIc and IXa 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

Short term forecast 
Weid Biomass 

Y , , , i ,  
0.0 e.5 1.0 7.i 2.0 

Fishing monaly (ages 2 - 5.") 

- Yield .... Bbmassat spaw.time - neld in 1999 ---- Biomass in 2000 at spaw. time 
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Stock - Recruitment 

SSB ( 1  000 tonnes)  a t  spawn ing  t i m e  

(run: ICAPCL14) 

Precautionary Approach Plot 

S a r d i n e .  S o u t h e r n  A r e a  ( F i s h i n g  A r e a s  V l l l c  a n d  I X a )  

. . i- sf;+;:;: ...;.....- .: - O F 
'- ... ::.-. ..:. BB .- ... L.:,.. 

0 IS. t.0 I.. 
..FP n o t  d.'l".d 
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I I 

Landings of sardine in Divisions VIIIc and Ma by country during 1940-1997. 

U) m 
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Table 3.11.7.a.l Annual landings (t) of SARDINE in Divisions VIIIc and IXa by country 

COUNTRY 1977 1978 1979 1980 1981 1982 1983 

Portugal 79,819 83,553 91,294 106,302 113,253 100,859 85,922 

Spain 
Cadiz (IXa South, Spain) 

Total* 125,750 139,990 153,441 191,682 214,133 204,504 181,139 

COUNTRY 1984 1985 1986 1987 1988 1989 1990 

Portugal 95,110 11 1,709 103,451 90,214 93,591 91,091 92,404 

Spain 107,576 92,398 77,155 78,611 64,949 46,035 46,753 
Cadiz (ma  South, Spain) 3,319 4,333 6,757 8,870 2,990 3,835 6,503 

TotalC 202,686 204,107 180,606 168,825 158,540 137,126 139,157 

COUNTRY 1991 1992 1993 1994 1995 1996 1997 

Portugal 92,638'" 83,315 90,404 94,468 87,818 85,757 81,156 

Spain 35,118 42,739 48,391 38,332 33,566 25,674 27,878 
Cadiz (IXa South, Spain) 4,834 4,196 3,664 3,782 3,996 5,304 6,780 

Total* 127,756 126,054 138,795 132,800 121,384 111,431 109,034 
*not including Cadiz 

'I' Discards included 
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Table 3.11.7.a.2 Sardine in the Southern Area (Fishing Areas VIIIc and Ma). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 2-5 

Average 9,327.17 368.20 159.16 0.404 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.11.7.b Updated advice for Sardine in Di ivisions VIUc and Ma, May 1998 

Response to request for advice from the European 
Commission, Directorate General for Fisheries, 22 
January 1998: 

The stock of sardine in ICES Divisions VIIIc and 1X is 
subject to several management measures, adopted by 
national authorities from the concerned EU Member 
States, following the delicate state of the stock 
described in recent ACFM reports. 

Given the seriousness of the situation, it has become 
evident that a closer follow-up of the stock status is 
required in order to take any further remedial action. 

With this in mind, ICES is requested to review, in the 
course of the 1998 May meeting of ACFM, the 
assessment carried out in 1997 in the light of any new 
scientific information available. In particular, it is 
requested to consider the results of the acoustic 
surveys conducted nt the end of 1997 and in spring of 
1998, as well as the catchfigures for 1997. 

State of stocwflshery: The stock is at present 
considered to be outside safe biological limits. From the 
twenty year data series available (1977-1997) it is 
indicated that stock size increased from the late 
seventies to the mid eighties because of a period of very 
strong recruitments. There was a pulse of improved 
recruitment in the early 1990s which lead to a 
temporary increase in stock size. In the most recent five 
years recruiments have been the lowest recorded, and 
the estimated SSB in 1997 is the lowest of the time 
series (1977-1997). 

Periods of good recruitment lead to increases in 
spawning biomass. However, since 1984 there have 
been only two brief pulses of moderate recruitment 
(1987 and 1991-1992), and otherwise recruitment was 
poor. In the last five years both SSB and recruitment 
are very low. Fishing mortality was fairly stable 
between 0.13 and 0.2 from the 1970s to the mid 1980s. 
and then increased to between 0.3 and 0.4 until 1995. 
In the last two years it seems to have increased 
substantially to about 0.65 in 1997. 

Management objectives: A coordinated recovery plan 
is being developed for this stock, and will specify 
rebuilding objectives. 

Management advice: This stock is in a serious state. 
To prevent further decline in the stock during this 
period of poor recruitment, an immediate and 
significant reduction of a t  least 80% in fuhing 
mortality is required in 1998. 

Relevant factors to be considered in management: 
This species has not been managed on the basis of a 
TAC. 

The Portuguese national management measures include 
seasonal closure of the fishery during the spawning 
time, and in 1997 an BU regulation legislated a 
minimum landing size of 11 cm. 

Surveys suggest that the distribution of the stock has 
changed in the spring with a considerably more 
restricted range compared with the 1980s. Sardine 
schools seem to be thicker and bigger than in the 
1980s they also are located closer to the coast, where 
these concentrations may give an erroneous impression 
of high abundance. However, in autumn in Portuguese 
waters the sardine distribution traditionally expanded to 
the 200 m bathymetric, and this feature appears not to 
have changed. 

It is unclear how the various spawning areas and 
recruiment areas are interrelated and appropriate 
definition of unit stocks for sardine remain unclear. 
There are also significant abundance8 of this species in 
Bay of Biscay (VIIIa,b) and indications of the presence 
of sardines up to the Celtic Sea. However, insufficient 
information is currently available to advise on a 
redefinition of stocks units. 

Year classes since the 1993 year class have been in the 
lowest quartile of the time series. 

Any rebuilding of the depressed SSB requires these 
year classes to mature and spawn, and not be harvested 
as juveniles. 

Catch forecast: 

Weights in '000 t. Recruitment at 3679 million fish 
(the geometric mean of the 5 most recent values of the 
low recruitment period in the time series). 

Shaded scenarios considered inconsistent with the 
precautionary approach. 

Elaboration and special comment: Catches and 
survey data for 1997 were updated, and revisions were 
made to include sardine catches from the Gulf of Cadiz 
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(Division Ma). An analytical assessment was rnn using 
age &7+ data from the commercial fishery (1977- 
1997) and March acoustic surveys, as opposed to age 
&11+ data as used previously. This was necessary to 
deal with the large number of zero catches in older age 
classes in earlier years. The 1995 acoustic survey data 
were excluded because of a difference in survey timing 
that year. 

The selection pattern is highly variable for this stock, 
both because different fleets exploit different ages, and 
because it is highly dependent on recruitment. 
Migrations may also influence the accessibility of 
sardine for the various fleets as well as the detected 
change in the distribution pattern. How this will 
influence the perception of the stock-recruitment 
relationship has not yet been investigated. 

Directed fisheries on sardine are only exerted by 
Portugal and Spain in the corresponding national areas 
in Divisions VIIIc and IXa. 

Catch data from these fisheries were made available 
fiom 1940 to 1997 (Figures 3.11.7.b.l-2). These show 
three periods of decreasing trend: 19441949, 1961- 
1977 and 1985-1997. The highest landings occmed in 
1961 (250 000 t) and thelowest in 1949 (67 000 t). The 
trend in the catches in both countries has been similar 
in recent years. Nevertheless, after a period of high 
catches 

from 1980 to 1985 the Spanish catches have shown a 
decreasing trend while the Portuguese catches have 
remained quite stable. The sardine is a target species 
for the Porhlguese and Spanish purse seine fleets. The 
highest catches occur in the second half of the year. 
The catches show a &easing trend since 1985 and 
the 1997 catches are the lowest recorded since the early 
1950s The fishery has become highly dependent on 
recruiting year classes. 

The present assessment still indicates that a major 
reduction in F is required in order to make the harvest 
consistent with the current low productivity of the 
stock. 

The 1997 assessment suggested that the SSB was less 
than half of its historic minimum. Revisions to 
landings, survey data and improvements to the 
biological formulation of the assessment model, 
indicate that the SSB is only slightly below the SSB in 
the late 1970s. The present assessment still indicates 
that the current productivity of the stock is low, that it 
is experiencing a period of low recruiment, and that a 
major reduction in F is required. 

Source of information: Report of the Working Group 
on the Assessment of Mackerel, Horse Mackerel, 
Sardine and Anchovy, September 1997 (ICES CM 
1998/Assess:6): Report to ACFM of a goup of experts 
meeting in Vigo, Spain, 6 8  May 1998. 
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1988 No increase in F; TAC 150 167 162 
1989 No increase in F; TAC 212 146 141 
1990 Room for increased F 2272 150 146 
1991 Recautionary TAC 176 135 133 
1992 No advice 130 
1993 Precautionary TAC 135 142 
1994 Noadvice 118' 137 
1995 No advice; apparently stable stock 125 
1996 Lowest possible level 117 
1997 Lowest possible level 113 
1998 Significant reduction3 

'~stimated catch at Status quo F. 'Catch corresponding to 20% increase in F. 'Revision kom May 1998. Weights in 
'000 t. 

Satdine South 
Stock- recruitment 
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Table 3.11.7.b.l Sardine in the Southern Area (Fishing Areas VIIc and Ma). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 2-5 

Average 10,602.05 515.40 159.01 0.293 

Unit Millions 1000 tonnes 1000 tonnes - 
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Figure 3.11.7.b.l Total landings of sardine in Divisions Vmc and Ixa from 194&1997. 

Figure 3.11.7.b.2 Landings of sardine in Divisions Vmc and Ixa by counny during 194-1997. 
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3.11.8 Anchovy 

3.11.8.a Anchovy in Sub-area VIII (Bay of Biscay) 

State of stocwfisbery: The stock is considered to be 
within safe biological limits. SSB is above the proposed 
B,. Poor recruitment is anticipated in 1999. The 
relatively low catches in the 1980s and the change in the 
exploitation pattern (the catches now mainly consisting of 
age-1 fish), suggest a relatively low spawning stock 
biomass in recent years compared to the 1960s when 
average catches were at about 60 000 t. Compared with 
the 1960s the distribution area of the stock has decreased 
also. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below Fp 
and to increase or maintain spawning stock biomass 
above Bp. 

Advice on management: ICES reiterates the advice 
given in 1997 that a reduced fishing mortality on juvenile 
anchovy will increase the spawning biomass without a 
major loss in total yield. This may be achieved by closing 
fishing areas with high abundance of 1-group anchovy. 
Fishing for anchovy should be prohibited between January 
and June inclusive within the area defined by the 
following boundaries: 

. from the Spanish coast north along longitude 1°35W 
to latitude 44'45'N 
west to longitude 1°45W 
north to Latitude 46'00'N 
and east to the French mainland. 

Technical basis: 
B,,,: B ,.,,: 18 000 t. I B,,: see above. 

F,.: F for 50% spawning potential ratio, i.e., the F at which the SSBR is half 
what it would have been in the absence of fishing. 

Reference points: 

Relevant factors to be considered in management: The 
assessment of the fishing mortality and actual size of the 
stock depends entirely on the provision of estimates of 
biomass by the implementation of direct surveys (Daily 
Egg Production Method (DEPM) and Acoustic). If a 
quantitative assessment of this population is desired, the 
continuity of direct surveys for anchovy should be 
maintained by the countries involved in the fishery. 

ICES considers that: 

By, is 18 000 t, the lowest observed 
biomass. 
There is no biological basis for 
defining Fli,. 

As the catches of this shon-lived species are largely 
dependent on the annual recruitment it is difficult to 
provide advice on the appropriate catch one year in 
advance. Any recommendation on catch has therefore to 
be based on obtaining an estimate of incoming 
recruitment, either from a recruitment survey or from 
some other sources (e.g., environmental predictors). 
Presently, the environmental Upwelling index for the Bay 
of Biscay is the only available predictor index for the 
recruitment of anchovy and it bas for the fust time been 
used in the catch projection. However, a better index of 
the strength of recruitment could be provided from 
acoustic surveys specifically designed to estimate the 
strength of recruitment prior to the beginning of the main 
fishery. 

ICES proposes that: 

B, be set at 36000 tonnes, the SSB which allows the stock size to remain 
above Barn in the following year in the event of a weak recruitment. 
F,beestahlishedbetween 1.0-1.2. 

Catchability is expected to change inversely with changes 
in stock size. It is therefore necessary to protect against 
undue increases in fishing mortality when stock size is 
expected to be low. Given the expected weak recruitment 
in 1998 and 1999, and the uncertainties on natural 
mortality, it seems that catches above 28 000 t in 1999 
will likely increase the average fishing mortalities for 
1995-1997. 

Elaboration and special comments: An analytical 
assessment (ICA) used catch-at-age data &om French and 
Spanish fisheries, stock biomass estimates from egg 
(1987-1998) and acoustic surveys (1989-1998). This 
assessment is in agreement with the 1997 assessment. 
Surveys indicate an SSB of about 58 000 t in 1997 and 
115 000 t in 1998. The stock is likely to fluctuate widely 
due to the large variations in recruitment and much of this 
variations is driven by environmental factors. 

Source of information: Report of the Working Group on 
the Assessment of Mackerel, Hone Mackerel, Sardine 
and Anchovy, September 1998 (ICES CM 
1999/ACFM:6). 
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1988 Not assessed 32 14 15 

1989 Inaease SSB; TAC 10.OL 32 nla 10 

1990 Precautionary TAC 12.3 30 nla 34 

1991 Precautionary TAC 14.0 30 nla 19 

1992 No advice 30 nla 38 

1993 Reduced F on juveniles; closed area 30 nla 40 
1994 Reduced F on juveniles; closed area 30 nla 35 
1995 Reduced F on juveniles; closed area 33 nla 30 
1996 Reduced F on juveniles; closed area 33 nla 34 
1997 Reduced F on juveniles; closed area 33 nla 22 
1998 Reduced F on juveniles; closed area 33 nla nla 
1999 Reduced F on juveniles, closed area 

' ~ e a n  catch of 1985-1987. Weights in '000 t. nla: not available. 

Stock - Recruitment 
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Precautionary Approach Plot 
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Table 3.11.8.a.l Annual catches (in tonnes) of Bay of Biscay anchovy (Sub-area VIII). 
As estimated by the Working Group members. 

COUNTRY FRANCE SPAIN SPAIN INTERNATIONAL 
- 

YEAR VIIIab VIIIbc, Landings Live Bait Catches VIII 
1960 1.085 57.000 d a  58,085 
1961 1,494 74,000 d a  75,494 
1962 1,123 58,000 d a  59,123 
1963 652 48,000 d a  48,652 
1964 1,973 75,000 n/a 76,973 
1965 2,615 8 1,000 d a  83,615 
1966 839 47,519 d a  48,358 
1967 1,812 39,363 d a  41,175 
1968 1,190 38,429 d a  39,619 
1969 2,991 33,092 d a  36,083 
1970 3,665 19,820 d a  23,485 
1971 4,825 23,787 d a  28,612 
1972 6,150 26,917 d a  33,067 
1973 4,395 23,614 d a  28,009 
1974 3,835 27,282 d a  31,117 
1975 2,913 23,389 d a  26,302 
1976 1,095 36,166 n/a 37,261 
1977 3,807 44,384 d a  48,191 
1978 3,683 41,536 d a  45,219 
1979 1,349 25,000 d a  26,349 
1980 1,564 20,538 d a  22,102 
1981 1,021 9,794 d a  10,815 
1982 381 4,610 n/a 4,99 1 
1983 1,911 12,242 d a  14,153 
1984 1,711 33,468 d a  35,179 
1985 3,005 8,481 d a  11,486 
1986 2,311 5,612 n/a 7,923 
1987 4,899 9,863 546 15,308 
1988 6,822 8,266 493 15,581 
1989 2,255 8,174 185 10,614 
1990 10,598 23,258 416 34,272 
1991 9,708 9,573 353 19,634 
1992 15,217 22,468 200 37,885 
1993 20,914 19,173 306 40,393 
1994 16,934 17,554 143 34,631 
1995 10,892 18,950 273 30,115 
1996 15,238 18,937 198 34,373 
1997 12,020 9,939 378 22,337 
1998 11,200 6,250 17,450 (*) 

AVERAGE 4,97 1 29,058 3 17 34,121 
(1960-97) 

(*) Preliminary data up to july for the French fishery 
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Table 3.11.8.a2 Anchovy in the Bay of Biscay (Fishing AreaVIII). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 1-3 

Average 16,612.12 47.33 26.83 0.750 

Unit Millions 1000 tomes 1000 tomes - 

ICES Coop. Res. Rep. No. 229 - Part 2 149 



3.11.S.b Anchovy in Division Ma 

State of stocklfishery: The state of the stock is unknown Management objectives: There are no explicit 
in relation to safe biological limits. By analogy with the management objectives for this stock. However, for any 
anchovy stock in Sub-area VIII (Section 3.1 1.8.a) it seems management objectives to meet precautionary criteria, 
likely that this stock will also fluctuate widely due to their aim should be to reduce or maintain F below F, and 
variations in recruitment largely driven by environmental to increase or maintain spawning stock biomass above 
factors. B,. 

Relevant factors to he considered in management: The 
current TAC is believed to exceed the sustainable catch 
potential. If a traditional TAC is required it should be set 
at the average landings since 1988 excluding 1995, that is, 
4 6M) t. However, a traditional TAC management system 
may not be appropriate for this short lived species, in 
which variations in recruitment are largely driven by 
environmental factors. Lack of biological information for 
this stock hampers the provision of advice on more 
appropriate management measures. Monitoring of the 
stock would require regular sampling, together with 
information from a series of acoustic and egg surveys. 

Reference points: 

Elaboration and special comments: Anchovy is a target 
species for Spain in Sub-division IXa South (Gulf of 
Cadi). The Spanish and Portuguese purse-seine fleets in 
the northern part of Division M a  target anchovy when 
abundance is high, due to high market prices, as occurred 
in 1995. The Spanish catch in Sub-division IXa South 
made up about 86% of the total catch during the period 
1988-1994 and 1996-1997. 

ICES considers that: 

From 1943-1987 catch data are available for Portugal 
only. In the period 1943-1968 high catches occurred. 

ICES proposes that: 

This was followed by a period with very low catches. 
High catches again occurred in the 1980s. but gradually 
decreased. Since 1988 the anchovy fishery in Division 
IXa was situated in the Gulf of Cadiz (Subdivision IXa 
South), except in 1995. In 1995, a sudden increase in 
catches was observed mainly in Sub-division IXa North 
(Galician waters) and Subdivision IXa Central-North 
(Portuguese waters), due to the recruitment of a strong 
year class. However, in 1996 and 1997 the catches 
decreased again. Catches from Sub-division IXa South, 
which had decreased sharply in 1995, increased in 1996 to 
the same level as those of 1993 and in 1997 increased 
again registering the highest catches of the last 6 years. 
The differences of the length distributions between Sub- 
division IXa South (Gulf of Cadiz) and Sub-division Ma  
North suggest that the populations inhabiting these areas 
may have different biological characteristics. 

There is not sufficient information to estimate appropriate reference points. 

Source of information: Report of the Working Group on 
the Assessment of Mackerel, Horse Mackerel, Sardine 
and Anchovy, September 1998 (ICES CM 
1999lACFM.6). 
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1987 Not assessed 4.6 nla - ~ 

1988 Not assessed 

1989 Not assessed 6 6.0 

1990 Not assessed 9 6.7 
1991 Not assessed 9 5.9 

1992 Not assessed 12 3.2 

1993 If required, precautionary TAC 12 2.0 

1994 If required, precautionary TAC 12 3.4 
1995 If required, precautionary TAC 12 13.0 
1996 If required, precautionary TAC 12 4.6 
1997 If required, TAC at pre-95 catch level 12 5.2 
1998 No advice 12 
1999 If required, TAC at pre-95 catch level 4.6 

'TAC for Sub-areas IX and X and CECAF 34.1.1. Weights in '000 t. 

Landings 

Mean = 3.73 
207 
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Table 3.11.8.b.l Portuguese and Spanish annual landings of ANCHOVY in Division Ma. 
(From Pestana, 1989 and 1996 and Working Group members). 

( - )Not available 
( 0 )Less than I tonne 
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TOTAL 

4721 
5950 
6487 
5922 
3166 
1984 
3389 

12956 
4595 
5295 

Year 

1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Portugal 
Ma C-N Ma C-S MaSouth 

7121 355 2499 
1220 55 5376 
781 15 7983 

0 335 5515 
0 79 3313 
0 75 4863 
0 34 2684 

3 1 30 3316 
21 6 3567 

1537 1 2877 
1627 15 2710 
328 18 3573 
83 53 4387 
12 164 7722 
96 13 12501 

1858 63 1109 
12 1 3775 

990 129 8384 
1351 8 1 1060 
542 137 3767 
140 9 5565 

0 0 4118 
7 0 4452 

23 35 4402 
153 34 3631 
518 5 447 
782 10 582 
323 0 839 
257 2 67 

6 0 120 
113 1 124 

8 24 340 
32 38 18 

3027 1 233 
640 17 354 
194 8 453 
21 24 935 

426 117 435 
48 96 512 

283 58 332 
214 94 84 

1893 146 83 
1892 194 95 

84 17 11 
338 77 43 
389 85 22 
424 93 24 
187 3 20 
92 46 0 
20 3 0 

231 5 0 
6724 332 0 
2707 13 51 
610 8 13 

Spain 
MaNorth Ma South 

4263 
118 5336 
220 5726 

15 5697 
33 2995 

1 1960 
117 3036 

5329 571 
44 1780 
63 4600 

Total 
9975 
6651 
8779 
5850 
3392 
4938 
2718 
3377 
3594 
4415 
4352 
3919 
4523 
7898 

12610 
3030 
3788 
9503 
2492 
4446 
5714 
4118 
4460 
4460 
3818 
970 

1375 
1162 
326 

126 
238 
372 
88 

3261 
lo l l  
655 
980 
978 
656 
673 
392 

2122 
2181 

112 
458 
496 
541 
210 
138 
23 

236 
7056 
2771 
632 

Total 

4263 
5454 
5946 
5712 
3028 
1961 
3153 
5900 
1824 
4664 



3.12 Widely Distributed and Migratory Stocks 

3.12.1 Overview 

A number of stocks assessed by ICES are not confined The fisheries for many of these species are summarised 
to the individual areas considered in other sections of in the area overviews, and in this section of the report 
this report. They include species some of whose stock the detailed assessments are given for those stocks 
units are distributed over much wider areas such as hake which are distributed over more than one area, namely 
and a number of deep-water species, and migratory Northern hake, mackerel, Western horse mackerel and 
species such as mackerel, horse mackerel and blue blue whiting. 
whiting. 

Most of the stocks concerned are fished throughout their 
area of distribution. 
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3.12.2 Hake - Northern stock (Division m a ,  Sub-areas IV, VI and VII, and Divisions 
VIIIa,b) 

State of stoek/fishery: The stock is considered to be 
outside safe biological limits. Fishing mortality has 
declined from high's in 1992-1995, but it remains 
above the proposed F,,. SSB reached a peak in 1985, 
dmeased until 1994 and has since remained stable 
well below the proposed B,. Recruibnent has been 
relatively stable and the decline in the spawning stock 
mainly originates from too high a fishing mortality. 

Management objectives: There are no explicit 
management objectives for this stock. However, for any 
management objectives to meet precautionary criteria, 

their aim should be to reduce or maintain F below F,. 
and to inaease or maintain spawning stock biomass 
above B,. 

Advice on management: ICES recommends that 
fishing mortality should be reduced below F,, (0.20), 
corresponding to landings of less than 36 000 t in 
1999. This will maintain SSB above the lowest 
observed value in the medium term. A recovery plan 
should be implemented for this stock in order to give a 
high probability of SSB exceeding B, in the medium 
term. 

Relevant factors to be considered in management: F effectively reduce such catches will contribute to the 
would have to be reduced by 90% to enable SSB to advised reduction in F. 
reach the proposed B,, in the short term. Large 
numbers of juvenile hake are still being caught and Compliance with technical measures regarding mesh 
measnres to sizes of trawls and minimum landing size is knoull to 

be m r .  

Reference points: 

Catch forecast for 1999: 

ICES considers that: 

BI, is 120 000 t, the Lowest observed 
biomass. 

F h  is 0.28, the fishing mortality 
estimated to lead to potential stock 
collapse. 
Technical basis: 

hi, = B I ~ .  

Flh = FI,,. 

- - -  - .  

Basis: F(98) = F(95-97) = 0.27, Landings(98) = 45.5, Catch(98) = 46.6; SSB(99) = 129.0. 
I F(99) I Basis I Catch (99) I Landings (99) I SSB (2000) 

ICES proposes that: 

B,. be set at 165 000 t. Biomass above this affords a high probability of 
maintaining SSB above Blh, taking into account the uncertainty in 
assessments. 
F,, be set at 0.20. This F is considered to have a high probability of 
avoiding Fli, and maintaining SSB above B,, in the medium term, taking 
into account the uncertainty in assessments. 

B,, - Bli, x 1.4. 

F,, - FIi, x 0.72, implies a less than 10% probability that (SSBm < B,J. 

10.20 I F.. I 37.0 I 36.0 I 132.5 
I , - I I I 

0.27 &s* 46.0 44.4 f 1243 I 
0,33 I 1.2 %>m 53.6 t 51.8 116.8 
We~ghls in '000 t Shddrd scenarios considered lnconslstent w~th the prcauuonary approach. 

Elaboration and special comment: After an increase 
in 1995 and 1996, a decrease in SSB is expected for 
1997 and 1998 at status quo fishing mortality. 

Since the 1930s hake has been the main species 
supporting trawl fleets on the Atlantic coasts of France 
and Spain, and is present in the catches of nearly all 
fisheries in Sub-areas VII and VIII. Spain takes 60% of 
the landings, France 25%, and the UK reports about 
10%. 

Hake are caught throughout the year, the peak landings 
being made in the spring-summer months. The three 
main gear types used by vessels fishing for hake as a 
target species are lines (E & W, Spain), fixed-nets (E & 
W, Spain and France) and otter-trawls (all countries). 
By-catches of mainly juvenile hake are taken in the 
Nephrops fisheries in the Northern Bay of Biscay. 

Hake spawn from February through July along the shelf 
edge, the main areas extending from north of the Bay 
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of Biscay to the south and west of Ireland. 0-groups 
descend to the seabed (at depths in excess of 200 m), 
moving to shallower water with a muddy seabed (75- 
120m) by September. There are two major nursery 
areas: in the Bay of Biscay and off southern Ireland. 
Three years old hake begin to move into the shallower 
regions of the Bay of Biscay and Celtic Sea, but as they 
approach maturity they disperse to offshore regions. 

Hake movements are indicated by the seasonal 
distribution of catches in the fishery. From the 
beginning of the year until MarchiApril hake are 
present in Northem Biscay. They appear on the shelf 
edge in the Celtic Sea in June and July. Between 
August and December the hake fishery is centered to 
the west and 

south-west of Ireland with a declme in catch rates in 
shallower waters. 

Length composition data by fishery unit available 
annually for 1978-1989 and quarterly for 1990-1997. 
Prior to 1992, these were converted to age compositions 
by numeaical methods. For 1992-1997, age readings 
were used. Data include discards estimates. Shortage of 
age determinations for fish > 50 cm, so plus group 
reduced fiom 10+ to 8+ this year and forecast used 
mean of recent years for stock number of 8+ at 1 
January 1998. Reference F changed fiom 1-4 to 2-6. 

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 1998 (ICES CM 1999/ACEM:4). 

Precautionary TAC; juvenile protection 

Precautionary TAC; juvenile protection 

Precautionary TAC; juvenile protection 

Precautionary TAP, juvenile protection 

Ifrequired, precautionary TAC 

Enforce juvenile protection legislation 

F significantly reduced 

30% reduction in F 
30% reduction in F 

20% reduction in F 

20% reduction in F 

Reduce F below F,, 

1 Sum of area TACs corresponding to Northern stock plus Division IIa (EC zone only). '~andings. Weights in '000 t. 
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Precautionary Approach Plot 
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Table 3.12.2.1 Estimates of catches ('000 t) for the Northern Hake by area for 1961-1997. 

Landings (I) Discards (2) Catches (3) 
Year IVa+VI VII VI1Ia.b Unallocated Total VIIIa,b Total 
1961 95.6 95.6 95.6 
1962 86.3 86.3 86.3 
1963 86.2 86.2 86.2 
1964 76.8 76.8 76.8 
1965 64.7 64.7 64.7 
1966 60.9 60.9 60.9 
1967 62.1 62.1 62.1 
1968 62.0 62.0 62.0 
1969 54.9 54.9 54.9 
1970 64.9 64.9 64.9 
1971 8.5 19.4 23.4 0 51.3 51.3 
1972 9.4 14.9 41.2 0 65.5 65.5 
1973 9.5 31.2 37.6 0 78.3 78.3 
1974 9.7 28.9 34.5 0 73.1 73.1 
1975 11.0 29.2 32.5 0 72.7 72.7 
1976 12.9 26.7 28.5 0 68.1 68.1 
1977 8.5 21.0 24.7 0 54.2 54.2 
1978 8.0 20.3 24.5 -2.2 50.6 2.4 52.9 
1979 8.7 17.6 27.2 -2.4 51.1 2.7 53.8 
1980 9.7 22.0 28.4 -2.8 57.3 3.2 60.5 
1981 8.8 25.6 22.3 -2.8 53.9 2.3 56.3 
1982 5.9 25.2 26.2 -2.3 55.0 3.1 58.1 
1983 6.2 26.3 27.1 -2.1 57.5 2.6 60.1 
1984 9.5 33.0 22.9 -2.1 63.3 1.9 65.1 
1985 9.2 27.5 21.0 -1.6 56.1 3.8 59.9 
1986 7.3 27.4 23.9 -1.5 57.1 3.0 60. I 
1987 7.8 32.9 24.7 -2.0 63.4 2.0 65.3 
1988 8.8 30.9 26.6 -1.5 64.8 2.0 66.8 
1989 7.4 26.9 32.0 0.2 66.5 2.3 68.8 
1990 6.7 23.0 34.4 -4.2 59.9 1.5 61.4 
1991 8.3 21.5 31.6 -3.9 57.6 1.7 59.3 
1992 8.6 22.5 23.5 2.1 56.6 1.7 58.3 
1993 8.5 20.5 19.8 3.3 52.1 1.5 53.6 
1994 5.4 21.1 24.7 0 51.3 1.9 53.1 
1995 5.4 24.1 28.1 0 57.6 1.2 58.9 
1996 4.4 24.7 18.1 0 47.2 1.5 48.8 
1997 3.2 18.9 20.3 0 42.5 1.8 44.2 

(1) Spanish data for 1961-1972 not revised, data for Sub-area VlII for 1973-1978 include data for Divisions VIlla,b only. 
Data for 1979-1981 are revised based on French surveillance data. Includes Divisions Illa, 1Vb.c from 1976. 
There are some unallocated landings (moreover for the period 1961-1970). 

(2) Discards have been estimated from 1978 and only for Divisions VIIIIa,b. 
(3) From 1978 total catches used for the Working Group. Highlighted data have been revised, or added (for 1997). 
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Table 3.12.2.2 Hake in the Northern Area (IIIa, IVa, VIa, VII, VIIIa,b). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Catch Age 2-6 

1979  313.32 229.17 5 3 . 8 0  0.215 
1980  421.47 211.13 6 0 . 4 6  0 .238  
1 9 8 1  317.52 223.19 5 6 . 2 6  0.245 
1 9 8 2  291 .18  205.35 5 8 . 0 6  0.275 
1983 286 .56  1 9 0 . 4 2  60 .13  0.285 
1 9 8 4  250 .76  192.13 6 5 . 1 5  0.303 
1985  450 .54  246.90 5 9 . 9 4  0.204 
1 9 8 6  262.35 1 8 7 . 4 2  6 0 . 0 5  0 .202  
1987  264 .95  189 .90  65 .32  0 .254  
1 9 8 8  3 3 0 . 8 9  1 6 0 . 7 6  66.82 0 .288  
1 9 8 9  2 3 7 . 7 8  1 7 7 . 2 6  68.78 0 .300  
1 9 9 0  3 6 0 . 4 3  1 5 5 . 7 6  6 1 . 4 1  0 .306  
1 9 9 1  311 .37  1 5 4 . 6 9  59.29 0 . 2 7 6  
1 9 9 2  3 3 2 . 9 8  1 3 1 . 2 4  58 .29  0.340 
1993 299.93 120 .45  53 .64  0 .247  
1 9 9 4  227 .78  118 .87  53 .14  0 .312  
1995  263 .28  131 .92  58 .86  0 .336  
1996  280 .18  136 .39  48.76 0.256 
1997  117 .59  118 .30  44 .24  0 . 2 2 1  
1998  1 2 7 . 1 2  

Average 2 9 8 . 3 9  1 7 1 . 9 2  58.26 0.267 

Unit Millions 1 0 0 0  tomes 1 0 0 0  tomes - 
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3.12.3 Mackerel 

3.12.3.a Mackerel (combined Southern, Western and North Sea spawning components) 

State of stocklfishery: The combined stock, which is 
dominated by the Western component (85%). is 
considered to be outside safe biological limits. The 
spawning stock biomass is close to B,, but the fishing 
mortality is above F,, and is considered to be 
unsustainable. 

The SSB of the North Sea component was last 
estimated at 110 000 t by egg surveys in 1996 and that 
component is considered to be severely depleted and 
outside safe biological limits. An exceptionally large 
number of juvenile mackerel (1996 year class) was 
observed throughout the North Sea and adjacent areas 
during 1997, but did not appear in the IBTS survey in 
1998. The stock identity of these fish is still uncertain. 
The SSB of the Western component declined in the 
1970s from above 3.0 million t, but was estimated in 
1997 to be above 2.0 million t (the MBAL previously 
defined for this component). The size of the Southern 
comwnent is not known, but its development is 
considered to be similar to that of the Western 
component. The overall fishery, which was reduced by 
190 000 t from 1995 to 1996, showed a minor inaease 
in 1997. 

Management objectives: The management plan for 
this fishery, agreed between Norway and the EU in 
1997, states: "The parties noted that the 
implementation of a mortality based harvesting 
strategy had resulted in improvement in the size of the 
western mackerel stock. 

They agreed to continue to apply a multi-annual 
management strategy to achieve the objective of 
keeping the level of the spawning stock biomass above 
the historic low level prior to 1995 (2.3 million tonnes). 
For 1999, the Parties agreed to adopt a TAC consistent 
with afishing mortality of 0.15, unlessfuture scientific 
advice requires modification of this agreement, and to 
request ICES for appropriate advice on this matter. 
The Parties agreed that, to provide increased security 
and greater potential yield, the stock needs to be 
rebuilt to progressively higher levels." ICES considers 
that the agreed fishing mortality of F=0.15 is 
consistent with a precautionary approach. 

Advice on management: ICES advises a reduction in 
fishing mortality in 1999 to below F,.. The fishing 
mortality agreed between Norway and the EU (0.15) 
is consistent with the precautionary approach and 
corresponds to landings in 1999 of 437000t 
inclusive of those taken in international waters. 

The North Sea spawning component still needs the 
maximum possible protection and ICES therefore 
reiterates its previous recommendations, which were 
fust formulated in 1987, that: 

There should be no fishing for mackerel in 
Divisions IIIa and IVb,c at any time of the year; 
There should be no fishing for mackerel in Division 
N a  during the period 1 January-31 July. 

defining B,,. 
F,, is 0.26, the fishing mortality estimated 1 F,, be set at 0.17. This F is considered to provide ap~roximately 95% 

Reference points: 
ICES considers that: 

Technical basis: 
F,,: So,,: 0.26. 

ICES proposes that: 

~p - 
to lead to potential stock collapse. 

1 B,,: B,,,: 2.3 million t. 
I . u,, x 0.65, FO., = 0.17. 

There is currently no biological basis for I B,, be set at 2.3 million t, the lowest observed SSB. 

7 -  - - 
probability of avoiding F , ,  taking into account the uncertainty of 
assessments. 

Relevant factors to be considered in management: 
Little is hown about discards in the mackerel fishery 
since only one country provides data. Closure of 
Division N a  for fishing during the fust half of the year 
until the Western Mackerel component enters the North 
Sea in July early August, has been recommended for 
several years. The Western fish stay there until late 
December or January the following year before 
migrating back to the spawning areas. The 
implemented restrictions for fishing in the North Sea 
have, particularly during the fust quarter, resulted 

in large scale misreporting from the Northern part of 
the North Sea (Division IVa) to Division VIa. Allowing 
a fishery during the first quarter might solve the 
misreporting problem. This would have implications 
for North Sea mackerel which traditionally partly have 
overwintered in this area. However, the percentage of 
North Sea mackerel in this area during this quarter is 
uncertain. In view of the present distribution of 
mackerel there is a need to review the closure in the 
Northern North Sea. 
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The closure of the mackerel fishery in Divisions IVb,c 
and IIIa throughout the whole year will protect the 
North Sea component in this area and also the juvenile 
Western mackerel which are numerous particularly in 
Division IVb,c during the second half of the year. This 
closure has unfortunately resulted in increased discards 
of mackerel in the non-directed fisheries in these areas 
as vessels at present are permitted to take only 10% of 

their catch as mackerel by-catch. No data on the actual 
size of mackerel by-catch is available, but the reported 
landings of mackerel in Divisions IIIa and IVb,c for 
1997 might seriously under-estimate catches due to 
discarded by-catch. ICES recommends that observers 
should be placed on vessels in order to estimate 
discards in those horse mackerel fisheries where 
discarding is perceived to be a problem 

Catch forecast for 1999: 
Forecasts below show the anticipated catches in the different areas for various fishing mortalities. 

Weights in '000 t. 

N: Northern area comprising the Western areas, North Sea, Skagerrak and Norwegian Sea (11% ma, Na, Vb, 
VI, VII, VIIIa,b,d); catches in the international zone in IIa are included; 

S: Southern area (VIIIc, IXa). 

Shaded scenarios considered inconsistent with the precautionary approach. 

These catch forecasts are based on the assumption that the exploitation patterns in each area, which are very different, 
will be maintained. Partial Fs for each area were calculated, using the average ratio of the fleets catch at age and the 
total catch at each age for the years 1995-1997. 

Elaboration and special comment: total catches are taken. It is taken as a by-catch in other 
fleets. The highest catches (80%) from the Southern 

Western Component: The catches of this component component are taken in the first half of the year - 
were low in the 1960s, but increased to more than mainly from Division VIIIc and consist of adult fish. In 
8OOOOO t in 1993. The main catches are taken in the second half of the year catches consist of juveniles 
directed fisheries by purse seiners and mid-water and are mainly taken in Division IXa. Catches from the 
trawlers. Large catches of the western component are southern component have been increasing in recent 
taken in the northern North Sea and in the Norwegian years and in 1997 reached a maximum of 41 000 t. For 
sea. The 1996 catch showed a large reduction of about the Southern component catch at age data from the 
200 000 t, compared with 1995, because of the reduced Spanish and Portuguese fleets are available. CPUE 
TACs. The 1997 catch is similar to that of 1996. from commercial trawlers, handliners and indices from 

Spanish and Portuguese bottom trawl surveys are also 
North Sea Component: Very large catches were taken available. 
in the 1960s in the purse seine fishery, reaching a 
maximum of about 1 million t in 1967. The component Combined Assessment: No new assessment was made 
subsequently collapsed and catches declined to less this year, but the stock estimate from last year was 
than 100 000 t in the late 1970s. Catches during the projected one year ahead using the catches from 1997. 
last five years have been assumed to be about 10 000 t. The most recent survey on the Western and Southern 

components was canied out in 1998, the results are still 
Southern Component: Mackerel is a target species for preliminary, and are consistent with the projected 
the hand line fleet during the spawning season in estimate. The last survey on the North Sea component 
Division VIIIc, during which about one third of the was in 1996, and a new survey is planned for 1999. 
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Catch data for combined area (Tables 3.12.3.n.1-6): 

1988 Given by stock component 

1989 Given by stock component 

1990 Given by stock component 

1991 Given by stock component 

1992 Given by stock component 

1993 Given by stock component 

1994 Given by stock component 837 792 5 823 
1995 Given by stock component 645 660 8 756 
1996 Significant reduction in F 452 493 11 564 
1997 Significant reduction in F 470 434 19 570 
1998 F between 0.15 and 0.2 498' 549 
1999 F of 0.15 consistent with 437 

1 Data on discards and slipping fiom only two fleets, 'Landings and discards fiom 11% 111% N, Vb, VI, VII, VIII and .. . 
IXa. 'As reported to ICES by August 1-997, 4 ~ 1 1  areas except some catches in international waters in 11. ' Highest 
tabulated option in precautionary range. Weights in '000 t. 

F = Fo.1; TAC; closed area; landing size 
Halt SSB decline; TAC 

TAC; F = 

TAC; F = Fol 

TAC for both 1992 and 1993 

TAC for both 1992 and 1993 

No long-term gains in increased F 
20% reduction in F 
No separate advice 
No separate advice 
No separate advice 
No separate advice 

1 TAC for mackerel taken in all areas VI, VII, VIII%b,d, Vb, IIa, IIIa, N (excluding VIIIc, IXa and some catches in 
international waters).  a an dings and discards of Western component; includes catches of North Sea component. 
3Catch at Status quo F. Weights in '000 t. 

162 ICES Coop. Res. Rep. No. 229 -Part 2 



1988 Closed areas and seasons; min. landing size; by-catch regulations LPL 55 6 
1989 Closed areas and seasons; min. landing size; by-catch regulations LPL 49.2 7 
1990 Closed areas and seasons; min. landing size; by-catch regulations LPL 45.2 10 
1991 Closed areas and seasons; min. landing size; by-catch regulations LPL 65.5 4 

1992 Closed areas and seasons; min. landing size; by-catch regulations LPL 76.3 4 

1993 Maximum protection; closed areas and seasons; min landing size LPL 83.1 4 

1994 Maximum protection; closed areas and seasons; min landing size LPL 95.7 4 

1995 Maximum protection; closed areas and seasons; min landing size LPL 76.3 4 

1996 Maximum protection; closed areas and seasons; min landing size LPL 52.8 4 

1997 Maximum protection; closed areas and seasons; min landing size LPL 52.8 4 

1998 Maximum protection; closed areas and seasons; min landing size LPL 62.5 
1999 Maximum protection; closed areas and seasons; min landing size LPL 

'Sub-area IV and Division IIIa. ?AC for Sub-area IV, Divisions 111% IIIb,c,d (EU zone) and Division IIa @U zone). 
3~stimated landings of North Sea component. 'No information. Weights in '000 t. 

Catch data for southern component (Table 3.12.3.8.5): 
Y w  1;CES Predicted mtch afresp, Agraea A W  

Advice to advice TAC~ Iwdrnx* 
1987 Rrducr juvenlle explo~ubon 36.57 22 
1988 Reduce juvenile exploitation 36.57 25 
1989 Noadvice 36.57 18 
1990 Reduce juvenile exploitation 36.57 21 
1991 Reduce juvenile exploitation 36.57 21 
1992 Noadvice 36.57 18 
1993 Noadvice 36.57 20 
1994 Noadvice 36.57 25 
1995 Noadvice 36.57 28 
1996 Significant red. in F 30.00 34 
1997 Significant red. in F 30.00 41 
1998 Significant red. in F 35.00 
1999 Significant red. in F 35.00 

'~ivision VIIIc, Sub-Areas IX and X, and CECAF Division 34.1.1 (EU waters only). Weights in '000 t. 

Source of information: Report of the Working Group on the Assessment of Mackerel, Horse Mackerel, Sardine and 
Anchovy, September 1998 (ICES CM 1999lACFM6). 
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Table 3.12.3.a.l Catches of MACKEREL by area. Discards not estimated prior to 1978. (Data submitted by 
Working Group members.) 

*Preliminary. 
'Far 1976-1985 only Division iIa. 
'Discards estirnatedon~~ for one fleet in recent years. 

Year 

1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
I977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
I991 
1992 
1993 
1994 
1995 
I996 
1997* 

NB: Landings from 1969-1978 were taken from the 1978 Working Gmup repan (Tables 2.1.2.2 and 2.5) 
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Sub-area IV and Division ma Divs. Ila. 
Vb' 

Landings 

163 
358 
88 

21,600 
6,800 

34,700 
10,500 
1,400 
4.200 
7.000 
8,300 

18,700 
37.600 
49.000 
93,900 
78,000 

101,000 
47,000 

116,200 
86.900 

116.800 
97.800 

139.062 
165,973 
69,900 

134,100 
103,376 
105,449 

Landings 

739,182 
322,451 
243,673 
188,599 
326,519 
298,391 
263,062 
303,842 
258,131 
148.817 
152.323 
87.391 
64,172 
35.033 
40,889 
39,374 
46,790 

236,309 
290,829 
308.550 
279.410 
300.800 
358.700 
364,184 
387.838 
474,830 
322,670 
211,451 
224,759 

Sub-area VI 

Discards2 Catch 

739,182 
322.451 
243,673 
188,599 
326,519 
298,391 
263,062 
303.842 
258,131 
148.817 

500 152.823 
87,391 

3.216 67,388 
450 35,483 
96 40,985 

202 39,576 
3,656 50,446 
7,431 243,740 

10,789 301,618 
29,766 338.316 
2.190 281.MX) 
4.300 305.100 
7,200 365,900 
2.980 367,164 
2.720 390,558 
1,150 475,980 

730 323,400 
1.387 212,838 
2.807 227,566 

Landings 

4.800 
3,900 

10,200 
10,000 
52,200 
64,100 
64,800 
67,800 
74,800 

151,700 
203.300 
218.700 
335.100 
340,400 
3l5,100 
306,100 
388,140 
104,100 
183,700 
115,600 
121,300 
114,800 
109,500 
141,906 
133.497 
134.338 
145,626 
129,895 
65.044 

Sub-area VU and Divisions Divs. 
vmc, 
Ma 

Landings 

27,417 
26,508 
22,475 
15,964 
18,053 
21,076 
14.853 
20.308 
18.111 
24,789 
22,187 
24,772 
18,321 
21,311 
20,683 
18,046 
19.720 
25,043 
27.600 
34,123 
40,708 

~iscards"atch 

4.800 
3.900 

10.200 
10,000 
52.200 
64.100 
64,800 
67,800 
74,800 

15,100 166,900 
20.300 223,600 
6.000 224,700 
2,SM) 337,600 
4,100 344,500 

22,300 337,400 
1,600 307.700 
2,735 390.875 

104.100 
183.700 

3,100 118,700 
2.600 123,900 
5.800 120,600 

10.700 120,200 
9.620 151,526 

2,670 136,167 
1,390 135,728 

74 145.700 
255 130.150 

2,240 67.284 

Landings 

66,300 
100.300 
122.600 
157.800 
167.300 
234.100 
416,500 
439.400 
259,100 
355,500 
398,wO 
386.100 
274,300 
257,800 
245,400 
176,100 
75,043 

128.499 
100.300 
75,600 
72,900 
56,300 
50,500 
72,153 
99,828 

113,088 
117.883 
73.351 

114.719 

V&b,d,e 

 isc cards-atch 

66.300 
100,300 
122.600 
157,800 
167.300 
234.100 
416.500 
439,400 
259,100 

35,500 391,000 
39,800 437,800 
15,600 401,700 
39,800 314,100 
20.800 278.600 
9.000 254.400 

10,500 186.600 
1,800 76,843 

128,499 
100.300 

2.700 78.300 
2,300 75,200 
5,500 61,800 

12,800 63,300 
12,400 84,553 
12,790 112,618 
2,830 115.918 
6.917 124.800 
9.773 83.124 

13.817 128.536 

Total 

Landings 

810.282 
426,814 
376,831 
356,487 
567.619 
603,391 
779.062 
821,542 
620,848 
686,725 
783,098 
716,455 
710,325 
691,909 
665,242 
635,782 
606.084 
594.697 
644,016 
640.722 
578,831 
610,011 
637.183 
735,351 
806,856 
817,198 
747,879 
552,196 
550.679 

Discards2 Catch 

810,282 
426,814 
376,831 
356,487 
567,619 
603,391 
779,062 
821.542 
620.848 

50,700 737,425 
60,600 843.698 
21.600 738.055 
45,516 755.841 
25,350 717.259 
31.396 696,638 
12.302 648,084 
8.191 614.275 
7.431 602,128 

10,789 654,805 
35,566 676,288 
7,090 585,921 

15,600 625,611 
30,700 667,883 
25,000 760.351 
18,180 825,036 
5.370 822.568 
7.721 755.600 

11,415 563.611 
18.864 569.543 



Table 3.12.3.a.2 Catches (t) of MACKEREL in the Norwegian Sea (Division IIa) and off the Faroes (Division Vh). 
(Data submitted by Working Group members.) 

Country 1984 1985 1986 1987 1988 1989 
Denmark 11,787 7,610 1,653 3,133 4,265 6,433 
Faroe Islands 137 22 1,247 
France 16 11 
Germany, Fed. Rep. 99 380 
German Dem. Rep. 16 292 2,409 
Norway 82,005 61,065 85,400 25,000 86,400 68,300 
Poland 
United Kingdom 2,131 157 1,413 
USSR 4,293 9,405 11,813 18,604 27,924 12,088 
Discards 
Total 98,222 78,096 101,112 47,186 120,404 90,488 

Country 1990 1991 1992 1993 1994 1995 1996 1997' 
Denmark 6.800 1.098 25 1 4,746 3,198 37 
Estonia 
Faroe Islands 
France 
Germany 
Iceland 
Latvia 
Netherlands 
Norway 
Russia 
United Kingdom 
USSR* 
Poland 22 
Misre~orted ( IVa) -109,625 -18,647 . . 
Discards 2,300 
Total 118,700 97,819 139,062 165,973 71,903 135,496 103,376 105,449 
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Table 3.1W.a.4 Catch (t) of MACKEREL in the Western area (Sub-areas VI and VII and Divisions VIIIa,b,d,e) 
(Data submitted by Working Group members). 

Country 1984 1985 1986 1987 1988 1989 1990 
Denmark 200 400 300 100 1,000 
Faroe Islands 
France 
Germany 
Ireland 
Netherlands 
Norway 
Poland 
Spain 
United Kingdom 
USSR 200 
Unallocated 18000 75100 49299 26000 4700 18900 11,500 
Misreported (Na)  -148,000 -117,000 -180,000 -92,000 -126,000 
~ i sc&ds  12,100 4,500 5,800 4,900 11,300 
Grand Total 479,600 467,700 232,599 284,100 197,000 199,100 182,400 

Country 1991 1992 1993 1994 1995 1996 1997' 
Denmark 1,573 194 2,239 1,443 1,271 
Estonia 361 
Faroe Islands 4,095 2,350 4,283 4,248 - 2,158 
France 10,364 9,109 8,296 9,998 10,178 14,347 19,114 
Germany 17,138 21,952 23,776 25,011 23,703 15,685 15,161 
Ireland 64,827 76,313 81,773 79,996 72,927 49,033 52,849 
Netherlands 29,156 32,365 44,600 40,698 34,514 34,203 22,749 
Norway 600 2,552 
Spain 4,020 2,764 3,162 4,126 4,509 2,271 7,842 
United Kingdom 162,588 196,890 215,265 208,656 190,344 127,612 128,836 
Unallocated -3,802 1,472 0 4,632 28,245 10,603 4,577 
Misreported (Na)  -130,000 -127,000 -146,697 -134,765 -106,987 -51,781 -73,523 
Discards 23,550 22,020 15,660 4,220 6,991 10,028 16,057 
Grand Total 183,509 236,079 248,785 251,646 270,476 213,272 195,820 

' Preliminary 
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Table 3.12.3.a.5 Landings (tonnes) of mackerel in Divisions VIIIc and Ma, 1977-1997. Data submitted by Working 
Group members. 

Country 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

Spain' 19,852 18,543 15,013 11,316 12,834 15,621 10,390 13,852 11,810 16,533 

Portugal2 1,743 1,555 1,071 1,929 3,108 3,018 2,239 2,250 4,178 6,419 

Spain2 2,935 6,221 6,280 2,719 2,111 2,437 2,224 4,206 2,123 1,837 

Poland' 8 

USSR2 2.819 189 111 

Total2 7,565 7,965 7,462 4,648 5,219 5,455 4,463 6,456 6,301 8,256 

TOTAL 27.417 26,508 22,475 15,964 18,053 21,076 14,853 20,308 18,111 24,789 

'Division VUIc 

'~ivis ion IXa. 

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Spain' 15,982 16,844 13,446 16,086 16,940 12,043 16,675 21,146 23,631 28,386 35,015 

Portugal2 5,714 4,388 3,112 3,819 2,789 3,576 2,015 2,158 2,893 3,023 2,080 

Spain2 491 3,540 1,763 1,406 1,051 2,427 1,027 1,741 1,025 2,714 3,613 

Poland' 

USSR' 

Total" 6,205 7,928 4,875 5,225 3,840 6,003 3,042 3,899 3,918 6,737 5,693 

TOTAL 22,187 24,772 18,321 21.311 20,780 18,046 19,719 25,045 27,549 34,123 40,708 

'Dlvlsion VIIIc. 
'~ivision IXa. 
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Table 3.12.3.a.6 Mackerel in the North East Atlantic. 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 4-8 

1984 7,281.32 2,748.70 648.08 0.198 
1985 3,463.65 2,708.07 614.28 0.194 
1986 3,386.45 2,736.81 602.13 0.173 
1987 5,799.15 2,725.60 654.81 0.203 
1988 3,805.09 2,827.00 676.29 0.215 
1989 5,086.01 2,883.12 585.92 0.172 
1990 3,026.78 2,768.66 625.61 0.178 
1991 3,473.24 3,144.92 667.88 0.192 
1992 4,007.43 3,157.60 760.35 0.223 
1993 5,039.51 2,853.05 825.04 0.286 
1994 3,020.78 2,556.34 822.57 0.281 
1995 5,185.07 2,598.04 756.19 0.270 
1996 3,872.00 2,456.11 563.59 0.208 
1997 2,530.00 569.54 
1998 2,648.68 

Average 4,342.04 2,756.18 669.45 0.215 

Unit Millions 1000 tomes 1000 tomes - 

Table 3.12.3.a.7 Mackerel in the Western Area (Fishing Areas VI, VII and VIII). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 4-8 

Average 4,192.85 2,717.15 557.72 0.187 

Unit Millions 1000 tonnes 1000 tomes - 
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Table 3.12.3.a.8 North Sea Mackerel (Weight in '000 t). 

Year Spawning Stock Biomass Landings 
1965 2850' 208 

I Hamre, J. 1980 Rapp.P.-v. Reun.Cons.1nt.Explor.Mer. 177:212-242 
2 Report of the Mackerel Working Group 1975. ICES CM 1975M:3 
3 Report of the Mackerel Working Group 1981. ICES CM 1981/H:7 

Report of the Mackerel Working Group 1989. ICES CM 1989lAssess:l I 
5 Estimations based on Mackerel Egg Surveys 

Since 1990 assumed by the Working Group to he 10,000 t 
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3.12.3.b Response to NEAFC Request on the Spatial Distribution of Mackerel 

The North-East Atlantic Fisheries Commission has 
requested ICES to: 

Collect and evaluate the available data on the area 
distribution of mackerel in the NEAFC area forjuvenile 
as well as parental components and advise NEAFC on 
what further research is needed in order to give a 
comprehensive description of the distribution and 
possible technical interaction. 

Response: 

Summaries of the available information compiled at the 
NEAFC Study Group which met in Aberdeen in June 
1998 and updated at the ICES Working Group on the 
Assessment of Mackerel, Horse Mackerel, Sardine and 
Anchovy (WGMHSA) in September 1998 are provided 
below, based on international catches, egg surveys, 
tagging experiments and trawl surveys. Compilation of 
mackerel catch distributions was problematic as NEAFC 
did not provide permission for ICES to use a database of 
spatially-distributed mackerel catch data that had been 
compiled at a workshop held in June 1998 under 
NEAFC auspices. Eventually, member governments 
provided permission individually for the relevant 
information to be used. 

Distribution of Commercial Catches 

A database of commercial catches by country, month 
and rectangle from 1977 to 1997 was assembled at a 
NEAFC Workshop in Aberdeen 14-18 June 1998. As 
stated in the report from that meeting, the database has 
been updated at the WGMHSA meeting to include full 
Norwegian and Faroese data. The data available to the 
database otherwise remain as stated in the NEAFC 
Workshop report. 

The database is now substantially complete for the 
period 1977 to 1997. The main weakness was the 
missing Norwegian data for years other than ICES 
triennial mackerel egg survey years, and this has now 
been amended. It is now possible to query the database 
for any combination of country, month, year, rectangle 
and ICES Division. Maps are presented of total catch by 
rectangle for all nations for 1997, 1996 and 1995 
(Figures 3.12.3.b.l-3). Maps showing mean annual 
distributions for the early 1990s, late 1980% early 
1980s, and late 1970s are presented in Figures 
3.12.3.b.4-7. These figures represent means and so tend 
to be smoother and of lower amplitude than single year 
data. The outputs offered in this report only represent 
the potential of the database and ideally it should be 
used to answer specific questions pertaining to 
management. As an example data could be grouped by 
year to illustrate known changes in the pattern of the 
fishery, e.g. the development in international waters or 
the changes in time and space of the pre-spawning 
migration. 

Distribution of Juveniles 

Data on juvenile distributions are mainly derived from 
the results of bottom trawl surveys in the North Sea and 
NE Atlantic areas. Some of these data were assembled 
for the EU-funded Shelf Edge Fisheries and 
Oceanography Studies Project (SEFOS) and exist as a 
database held in Aberdeen. This covers the years 1983 
to quarter 1 1997. These surveys are mainly carried out 
in the first and fourth quarters of the year. Data from 
small numbers of surveys in the second and third 
quarters were also included, but these are far from 
complete. 

Evaluation 

The surveys represent a good coverage of the 
distributions of young mackerel (up to 2 years old) for 
the North Sea and western shelf in the first and fourth 
quarters. They do not cover the second and third 
quarters. They do not cover the shelf off the Norwegian 
coast, Faroe Islands, Rockall or Iceland, all of which 
may be important juvenile areas. The other main 
problem with these data is that of unsampled rectangles. 
Not all rectangles are sampled in all years, so there are 
problems in comparing catch rates from one area to 
another. One solution to this problem would be to use 
the data as it exists and develop inclusive contoured 
maps. This would allow more quantitative comparisons 
to be made. This has not been done to date. Maps are 
presented for 199&1994 of mean catch rates for ages 0 
and 1 in quarter 4 and ages 1 and 2 for quarter 1 
(Figures 3.12.3.b.8-11). 

Distribution of Adults 

Distributions from egg surveys 

Historical information is available on the distribution of 
stage 1 mackerel eggs from triennial surveys in the 
western area from 1977 to 1998, the southern area since 
1992 and regular surveys in the North Sea since 1967. 
Stage 1 eggs are Iess than three days old and their 
distribution can therefore he used to provide a detailed 
record of the temporal and spatial distribution of 
spawning adults. Maps of the mean egg distributions by 
month from the egg surveys 1977 to 1995 are presented 
in Figures 3.12.3.b.12-16. A distribution for mackerel 
spawning in the North Sea is presented in Figure 
3.12.3.b.17. 

The data show that spawning occurs along the 
Portuguese and Spanish coasts, along the Cantabrian 
Shelf and northwards from southern Biscay through the 
Celtic Sea to west of Ireland and off the west coast of 
Scotland. Spawning also occurs in the central North Sea. 
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Spawning begins in the southern area in late January and 
extends through to June off the Cantabdan coast. It 
begins in February in southern Biscay and extends 
through to July in the western area. In the North Sea 
spawning is later, beginning in mid May and extending 
through to the end of July. 

Spawning in the southern and western areas tends to be 
strongly associated with the shelf edge particularly early 
in the season, but does eventually spread over the shelf. 
In recent years in the western area there has been a 
noticeable increase in the spawning off the shelf edge 
over very deep water. 

The time series of surveys in the western area show that 
there has been a gradual extension of the spawning area 
northwards although the major egg densities still occur 
in the vicinity of the Little Sole and Great Sole Banks. 

Distributions from tagging 

Between the early 1970s and 1997 several tagging 
experiments on mackerel were conducted in order to 
clarify the major migration pattern of this species (Eaton 
1980, Hamre 1980, Rankine and Walsh 1982, Bakken 
and Westgard 1986, Iversen and Skagen 1989). A 
summary of these results was presented by Lockwood 
(1988) and in ICES (1990/H.5). These tagging 
experime"& demonstrated that in the early 1980s 
western Gdkerel moved further to the north and east on 
its feeding migration in summer and autumn time 
compareditA previous years. Since the beginning of the 
1980s 'up'td the present adult mackerel reach Divisions 
IIa, IVa and Vbin a larger proportion duiing the second 
half of the year than during the 1970s and there it mixes 
with the North Sea stock. 

Recent tagging experiments made in the 1990s have 
shown that adult mackerel spawning off the North of the 
Iberian Peninsula also join the northern migration to 
Divisions IIa, IVa and Vb during the second half of the 
year: In 1994 a tagging experiment was carried out 
within the international project co-funded by the 
European Commission, entitled "Shelf Edge Fisheries 
and Oceanography Studies" (SEFOS project, AIR92- 
CT1905), which first showed the connections between 
the southern and northern mackerel (Figures 
3.12.3.b.18-21). In 1997 an international tagging 
programme (EU Study Project contract 96-035, Uriarte 
et al. 1998) has confmed the parallel migration 
patterns of adult mackerel from the southern or western 
areas. 

Distributions from acoustic. trawl and other survevs 

The only full scale specific fisheries independent survey 
for mackerel is the ICES triennial mackerel and horse 
mackerel egg survey. This can be used to infer adult 
distributions, in the first half of the year. Smaller scale 
studies of the distribution of mackerel during their pre 
and post spawning migrations were carried out as part of 

the SEFOS project, and these provide valuable data on 
the distribution of the fish in some parts of the NEA area 
at some times. However, these studies were intended 
primarily as research and not assessment surveys. The 
surveys were carried out by Norway, Scotland and the 
Netherlands. The Scottish and Dutch surveys covered 
the start of the pre-spawning migration in the northern 
North Sea and VIa in the winter of 94/95, 95/96 and 
96/97. The Norwegian surveys covered the start of the 
post spawning migration in an area bounded by the 
Faroes, Tampen Bank and the Scottish west coast in July 
1994, 1995 and 1996. 

There are also a number of other surveys carried out 
from which valuable data on mackerel distributions 
could be extracted. These fall into two main categories: 
acoustic surveys and trawl surveys. The following 
sections represent the surveys known to ICES which 
may provide useful data and which should be evaluated. 

Acoustic surveys 

1. ICES combined Atlanto-Scandian herring survey in 
the Norwegian Sea. May to August. Iceland, Faroes, 
Norway, Russia and EU. These surveys are targeted on 
AS herring, but it may be possible to produce mackerel 
distributions over a large part of the Norwegian Sea 
from existing acoustic survey data and pelagic trawl haul 
data. 

2. ICES co-ordinated herring acoustic survey of the 
North Sea and adjacent areas. June to July. Scotland, 
Ireland, Norway, Denmark, Germany and the 
Netherlands. These surveys are targeted on herring, but 
it may be possible to produce mackerel distributions 
over most of the North Sea and Divisions VIa and VIIb 
from existing acoustic survey data and pelagic trawl haul 
data. 

3. Irish Celtic Sea herring acoustic surveys. October to 
January. Ireland and Scotland. These surveys are 
targeted on herring, but it may be possible to produce 
mackerel distributions over parts of the Celtic Sea and 
Division VII from existing acoustic survey data and 
pelagic trawl haul data. 

4. French pelagic acoustic surveys in Biscay. May. 
France. These surveys are targeted on all pelagic species 
including mackerel and produce mackerel distributions 
over most of the Biscay shelf area off France. These are 
primarily fisheries ecology surveys but mackerel 
distributions are available. 

5. Spanish acoustic surveys for sardine. March. Spain. 
These surveys are targeted on sardine, but it may be 
possible to produce mackerel distributions on the 
Galician coast, Cantabrian Sea and south Biscay from 
existing acoustic survey data and pelagic trawl haul data. 

6. Portuguese acoustic surveys for sardine. March and 
November. Portugal. These surveys are targeted on 
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sardine, but it may be possible to produce mackerel 
distributions in Division IXa from existing acoustic 
survey data and pelagic trawl haul data. 

Actually extracting usable mackerel data from the 
historical analyses of these surveys may be impossible. 
However, the operators are encouraged to at least 
consider mackerel in the planning and analysis of these 
surveys in the future. 

Bottom trawl surveys 

There are many bottom trawl surveys carried out across 
the European shelf. For the purposes of the study of 
mackerel distribution these are most useful for recruit 
distributions. However, adult mackerel are also caught 
in these surveys, and it may be possible to analyse these 
data to give presencelabsence distributions or to apply 
some simple categorical abundance scale. 

Pelagic trawl surveys 

Only one specific pelagic trawl survey is known of by 
ICES. This is a shorts series of pilot surveys conducted 
by the Faroes using pair trawls. These surveys provide 
some data on the distribution of mackerel around the 
Faroes in August 199698 (Belikov et al. 1998). 

Aerial surveys 

Russian aerial sighting surveys for mackerel and herring 
conducted in the Norwegian Sea in June-September 
1997 (Shatokhin et a[. WD 1998) and in July-August 
1998 (Zabavnikov et al. WD 1998) are a promising new 
method to survey the summer and autumn distribution of 
mackerel in the Northeast Atlantic. The aerial flights 
were initially intended to scout large areas of the 
Norwegian Sea to guide the fishing fleet to the areas 
where pelagic schools were observed. The flights first 
revealed the temperature and frontal zones in the sea 
with high likelihood for concentrations of pelagic 
species. If schools were observed the fleet was contacted 
so that they could fish the observed schools to identify 
the species (mackerel or herring). A second flight was 
then undertaken in the area using specific methods in 
order to get an estimate of the size of the schools and 
possibly a biomass estimate after the vessels had 
identified the species in the schools (for more detail, see 
Shatokhin et al. WD 1998 and Zabavnikov et al. WD 
1998). An overview of the technique and equipment in 
this monitoring system at PINRO and STC-Complex 
Systems is shown in Figure 3.12.3.b.22. A preliminary 
quantitative rapid biomass estimate of mackerel found in 
the surveyed area (63"-71"N 10"-06" W) with an 
allowance for mean size, weight, calculated size of 
schools discovered was about 400,000 tonnes. However, 
this method has not been evaluated and so this biomass 
figure should be treated as preliminary only. 
Furthermore, information on the distribution and 
behaviour of mackerel in schools can be obtained from 
these aerial surveys. 

By-catch data 

There are at least three current projects on discarding by 
commercial vessels, which may provide data on 
mackerel distributions. These are all EU-funded projects 
and are directed at both pelagic and demersal fisheries. 
The projects involve Ireland, Spain, Portugal, France, 
Scotland, Norway and others. 

Advice on Further Research 

The current knowledge of distributions of juvenile 
mackerel is restricted to the European shelf in quarters 1 
and 4 for juveniles. For adults the distribution in the 
second quarter can be inferred from the egg surveys, and 
some parts of the distribution in the remainder of the 
year from commercial data. Commercial data have the 
drawback that they are restricted spatially and 
temporally by quotas, management regimes and fleet 
behaviour, and so can only provide a partial and 
potentially biased representation of the true adult 
distribution. 

For juveniles, the main research requirements are to 
establish the distributions in quarters 2 and 3 from other 
available bottom trawl survey data. The primary source 
of continuing data collection remains the mackerel 
recruit and IBTS bottom trawl surveys, and the intensity 
of these surveys should be returned to historic levels. 

For adults, the main requirement is to develop an 
understanding of the post spawning migration and 
distribution in the third and fourth quarters. Currently 
only commercial data are available on a usable scale. As 
mentioned above these are likely to be biased, A number 
of attempts have been made to produce a comprehensive 
appraisal of the post-spawning migration, e.g. the 
mackerel migration map produced for the SEFOS 
project and presented in modified form in the report of 
the June 1998 NEAFC Workshop in Aberdeen, or the 
migration described from RussiadFaroes data presented 
at the Lisbon 1998 ICES ASC (Belikov et al. 1998). 
Such descriptions invariably result in controversy as 
they are produced using partial data. ICES considers it 
essential that all the potential data sources be 1) 
evaluated by all interested parties to derive the best 
possible appraisal of the pattern of migration and the 
interannual variability in this, and 2) to develop as 
comprehensive as possible distribution data. It should be 
empbasised that any interpretation of migration based on 
incomplete data can only be subjective. 

To this end it is proposed that as a first step a workshop 
should be convened under the joint auspices of ICES 
and NEAFC. This workshop should: 

Find out what relevant data are available, 
Evaluate these data, 
Assemble the data, 
Produce agreed distributions for all time periods but 
particularly 3rd and 4th quarters. 
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It is also clear that understanding of distributions and 
migrations would be improved a great deal by extensive 
study of the distribution of adult mackerel in the second 
half of the year. This could be by the use of traditional 
research vessel surveys (combined acoustic, sonar and 
trawl). However, strong consideration should be given 
to the type of aerial survey used recently by Russia to 
study the mackerel distribution. If achievable this would 
be a rapid and cost effective way of acquiring data over 
an extensive area like the Norwegian Sea. This could be 
combined with research vessel work. 

Conclusions 

The request from NEAFC to ICES was to collect and 
evaluate data on the area distribution of mackerel in the 
NEAFC area for juvenile and parental components and 
to advise NEAFC on further research in order to give a 

comprehensive description of the distribution and 
possible technical interaction. Little further progress on 
the collection of data has been made since the NEAFC 
Workshop held in June in Aberdeen with the exception 
of the updating of the Faroese and Norwegian data. The 
evaluation of the existing data is presented above. In the 
absence of requests for specific interrogations of the 
database, or of responses to the data presented in the 
report of the June 1998 NEAFC Workshop in Aberdeen, 
ICES has not attempted any further analysis of the data. 

The advice on research requirements is centred on the 
need to broaden the temporal and spatial coverage in the 
existing data sets to cover all parts of the year and all 
relevant areas, most importantly, the path of the 
migrations into the Norwegian Sea in the second half of 
the year, and the juvenile distributions in quarters 2 and 
3. 
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> 10,000 tonnes 
B 1,000 to 10,000 tonnes 
0 100 to 1,000 tonnes 

< 100 tonnes 1 
Figure 3.12.3.b.1 Distribution of mackerel catches 1997 (WG 1998 data). 
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100 to 1,000 tomes 
< 100 tomes I 

Figure 3.12.3.b.2 Distribution of mackerel catches 1996 (NEAFC database data). 
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100 to 1,000 tonnes 
< 100 tonnes 

Figure 3.12.3.b.3 Distribution of mackerel catches 1995 (NEAFC database data). 
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1 1,000 to 10,000 tonnes 
100 to 1,000 tonnes 
< 100 tonnes 

Figure 3.12.3.b.4 Mean distribution of mackerel catches 1990 - 94 (NEAFC database data) 
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1,000 to 10,000 tonnes 
100 to 1,000 tonnes 
< 100 tonnes 

Figure 3.12.3.b.5 Mean distribution of mackerel catches 1985 - 89 (NEAFC database data). 
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0 100 to 1,000 tonnes 

< 100 tonnes 

Figure 3.12.3.b.6 Mean distribution of mackerel catches 1980 - 84 (NEAFC database data). 
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1,000 to 10,000 tonnes 
100 to 1,000 tonnes 
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Figure 3.12.3.b.7 Mean distribution of mackerel catches 1977 - 79 (NEAFC database data). 
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Figure 3.12.3.b.8 Mean distribution of mackerel recruits. Quarter 4 -Age 0 1990 - 94 (Catch rates per hour). 
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0 > ~,000fish @ 10 to lOO fish + No fish 
@ lOOto 1,WOfuh < lofish 

Figure 3.12.3.b.9 Mean distribution of mackerel recruits. Quarter 4 -Age 1 199&1994 (Catch rates per hour). 
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0 > 1,000 fish @ lOto lOOfish + No fish 
@ 1OOto 1,000fish < 10fish 

Figure 3.12.3.b.10 Mean distribution of mackerel recruits. Quarter 1 -Age 1 199&1994 (Catch rates per hour). 
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0 > 1,000fish () 10 to 100fish + No fish 
@ 100 to 1,000fish < 10 fish 

Figure 3.12.3.b.11 Mean distribution of mackerel recruits. Quarter 1 -Age 2 199&1994 (Catch rates per hour). 
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1 I00 to 500 eggslm'lday 

1 0  to 100 eggs/m2/day 

<10 eggslm'lday 

Figure 3.12.3.b.12 Mean mackerel stage 1 egg distributions from egg surveys. March 1977 to 1995. 
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Figure 3.12.3.b.13 Mean mackerel stage 1 egg distributions from egg surveys. April 1977 to 1995. 
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Figure 3.12.3.b.14 Mean mackerel stage 1 egg distributions from egg surveys. May 1977 to 1995. 
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Figure 3.12.3.b.15 Mean mackerel stage 1 egg distributions from egg surveys. June. 1977 to 1995. 
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Figure 3.12.3.b.17 The main mackerel spawning area in the North Sea. 
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Figure 3.12.3.b.18 Recaphxres obtained from the 1994 tagging survey on mackerel 
carried out in the south east corner of the Bay of Biscay. 

(Uriarte and Lucio, in press). 
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Figure 3.12.3.b.19 Areas of tagging of adult and juvenile mackerel in 1997 in the North 
east Atlantic within the frame of the project 96-035, with indication of the 

participant Institutes and total number of mackerel tagged per area. 
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Figure 3.12.3.b.20 1997 recaptures of mackerel tagged in adult areas in spring of that year. Numbers inslde the circles 
refer to tagging area (cardinal numbers) and month of the recapture (roman numbers). (EU Study 
Project 96-035, Uriarte et al. WD 1998). 
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Figure 3.12.3.b.21 1997 recaptures of mackerel tagged in juvenile areas in that year. Numbers inside the circles refer 
to tagging areas (cardinal numbers). (Study Project 96435,  Uriarte et al. WD 1998). 
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Figure 3.12.3.b.22 New information technologies of monitoring fisheries of mackerels in the Norwegian Sea (summer 
1997 year). 
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3.12.4 Western horse mackerel (Trachurus traehuncs) (Divisions Ha, IVa, Vb, VIa, Wa-  
c,*k, Vma,b,d,e) 

State of stocWtishery: The stock is considered to be 
outside safe biological limits. Neither the absolute 
biomass of western horse mackerel nor the fishing 
mortality exerted on it are precisely known, but there is 
no doubt that the biomass has decreased compared with 
the mid 1980s, and will continue to do so, even at low 
fishing mortality, in the absence of large year classes. 
Considering that catches have generally increased since 
1988, and that biomass declined, it is concluded that 
fishing mortality increased since 1988. Current catches 
are not considered to be sustainable at present 
recmihnent. 

and to increase or maintain spawning stock biomass 
above B,. 

Advice on management: In the absence of outstanding 
year-classes, sustainable yield is unlikely to be higher than 
about 200 000 t. Medium-term simulations show that the 
stock would increase at constant catches of 100 000 f but 
would decrease at constant catches of 200000 t. It is 
therefore clear that catches will have to be decreased at 
some future date unless another outstanding year-class is 
produced. ICES therefore advises that catches in 1999 
be effectively Limited to no more than 2QO 000 t. 

Management objectives: There are no explicit ICES also recommends that the TAC for this stock should 
management objectives for this stock. However, for any apply to all areas in which Western horse mackerel are 
management objectives to meet precautionary criteria, fished, i.e. Divisions IIa, IIIa (western part), Vb, Na,  
their aim should be to reduce or maintain F below Fpa W a x ,  e-k, VIUa,b,d,e. The present TAC area covers 

Divisions Vb, VI, VII, VIIIa,b,d,e, XI1 and LX. 
Reference points 

Relevant factors to be considered in management: The 
extraordinarily strong 1982 year class was 20 times larger 
than average and 7 times larger than the second largest, 
the 1993 year class, in the documented history of the 
fishery 1982-1997. The 1982 year class reached its 
maximum biomass in 1987 and has decreased by at least 
80% since then because of removals by fishing and 
natural mortality. 

ICES considers that: 

B,, is not defined. 

F,i, is not defined. 

This stock may be considered as one normally exhibiting 
a low SSB, but which occasionally produces a strong year 
class. The management strategy could then be to shift 
from a harvesting strategy in the years following the 
recruitment of a strong year class to a preservation 
strategy when the SSB is low. At present, because of the 
doubts that surround the stock size, it is not possible to 
decide when to change from a harvesting to a preservation 
strategy. 

ICES proposes that: 

B,, be set at 500 000 t, the estimated size of the SSB that produced the 
exceptionally strong 1982 year class. 
F reference points can not be established. 

The EU is setting a TAC applicable to EU vessels for this 
stock. This TAC applies only to EU waters which covers 
only parts of the distribution area of this stock. The EU 
TAC has been 300 000 t during the period 1994-1997 
and was set as 320000t in 1998 while ICES had 
recommended a substantial reduction in fishing mortality, 
at least to 0.15 which corresponded to landings of 
150 WO t. 

Elaboration and special comment: The assessment of 
this stock is considered uncertain. There is limited 
information on fishing mortality, natural mortality and on 
the onset of maturity. A Bayesian assessment method 

explicitly taking into account the uncertainty in those 
parameters has been used. 

The catches increased in the 1980s with the appearance of 
the extremely strong 1982 year class. Changes in 
migration pattern became evident at the end of the 1980s 
when the largest fish in the stock (mainly the 1982 year 
class) migrated into Divisions IIa and N a  during the 3rd 
and 4th quarters. Since 1987 considerable catches have 
been taken by the Norwegian purse seine fleet in an 
industrial fishery, particularly in Division N a  in October, 
while most catches of other countries have been taken for 
human consumption purposes in Sub-areas VI, VII and 
Divisions WIa,b,d,e. The Norwegian catches dropped 
considerably (by 84%) in 1996. In 1997 the Norwegian 
catches increased to 46 000 t. 

The recent history of this stock reflects the development 
of a single large year class within the period of 15 years 
for which data are available. The frequency of the 
occurrence of such large year classes cannot be evaluated 
on the basis of the short time series. 

As in previous years some countries with major catches 
did not cany out biological sampling programmes on their 
catches. The lack of this biological data severely hampers 
the assessment. The maturity ogive is not well estimated 
and there is uncertainty about natural mortality. 

The assessment carried out uses the results of the 
international horse mackerel egg surveys. An egg survey 
on this stock was carried out in 1998. Only preliminary 
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results from this egg survey are available at present and Source of information: Report of the Working Group 
a final spawning stock size estimate will be available on the Assessment of Mackerel, Horse Mackerel, 
for the ACFM May 1999 meeting. Sardine and Anchovy, September 1998 (ICES CM 

19991ACM6). 
Catch data (Tables 3.12.4.16): 
.,. . . . .,. . ................... : .......................... :..:...::... . . . . . . . . ,  ~. ~.~'.,........ :.. ': .>v<y"" .-,,: .>.." ..... ~ .:.- '.. ..,,x.> y.:<.: .....,x. : .x.. 

x....y<. : :  .....,., :..:.:..:. :::.:.:.:: : : : :  . . . .  " 1  7 : : . .  : . . .  . . . .  ..I .. ..: : ..v..........,. , .  : .  v.>>:.:<Y.:.>xo:.:<.s. ~ - 2  !g$!&s2&&-m.: x,,:,,,~,x~,x,,,,~~,,:,x,:,:~, ~ ~ ~~~,~,,,~~x,:,z:x. *%-. :.=,: ax.:,x.3s*x., :-,:.: ,:M..+ :<.,:.: :.:*.:-.>:.: c,x.x. :.: c.x,: . .>-.>* .. :.::?+.*:$*x.::.rc::.: .:. -: - - - -  --..-. .>x$%s;7 :.:;.:., @<z2k5<~~;;3~<~~~+>22:e$?2;:.:.: <.>>> :?...<.:.:.:.:.x.:. 
::.:.: .xT<. ~:*~x.:s.:.:~.:c ; ................................................ ~ x 2 2 ~ ~ s ~ : x ~ ~ ~ ~ ~ ~ 2 ~ ~ ~ s ~ ~ ~ : ~ ~ i ; ~ & ~ 9 s ~ ~ & & ~ ~ ~ x ~ & ~ ~ ~ ~ ~ < ? 2  *>~*s<::*3**>~*:24$$s3~<*<*~$:~~.z*****~$**$**s3*2s2$:;s;$:z.:.:,: .x<. ~*~:.;<<*i.23$$:.:;;:x.: ,>x. ............................................................ ..., >: ...,., >>3zz::*sG:3; 

1987 Not assessed 155 157 157 
No increase in catches 

If sustained catches required; TAC 
TAC 

Within safe biological limits 

Within safe biological limits 

Within safe biological limits 

Prudent not to increase F 
Reduction in catch 
Reduction in catch 
Reduction in F 
Reduction in F to 0.15 

1999 Effectively limit catches to no more 200 

1 Division Vb (EU waters only), Sub-areas VI and VII, Divisions VIIIa,b,d,e. Weights in '000 t. 
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Western Horse Mackerel. Estimated historic stock trajectories for some population dynamics parameters. Fishing 
mortality calculated as population-weighted mean over ages 5 to 14 and referenced to natural mortality. Square markers 
indicate egg survey biomass estimates, +I- 95% confidence intervals based on 25% CV. Bold lines, medians. Dashed 
lines, 25th and 25th percentiles. Doned lines, 5th and 95th percentiles. 
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Table 3.12.4.1 Landings and discards of HORSE MACKEREL (t) by year and division, for the North Sea, Western and 
Southern horse mackerel. (Data submitted by Working Group members.) 

North Sea horse mackerel 

Illa IVb,c Discards VIId Total 

1982 - 2,788' 1,247 4,035 

1983 - 4,420' 3,600 8,020 

1984 - 25,893' 3,585 29,478 

1985 1,138 22.897 2,715 26,750 

1986 396 19,496 4,756 24,648 

1987 436 9,477 1,721 11,634 

1988 2,261 18,290 3,120 23,671 

1989 913 25,830 6,522 33,265 

1990 14,872' 17,437 1,325 18,762 

1991 2,725' 11,400 6M) 12,WO 

1992 2,374' 13,955 400 688 15,043 

1993 850' 3,895 930 8,792 13,617 

1994 2,492' 2,496 630 2,503 5,689 

1995 240 7,948 30 8,666 16,756 

1996 1,657 7,558 212 9,416 18,843 

1997 2,037~ 15,504' 10 5,452 19,540 

'Nonuefian and Danish catches are included in the Western horse mackerel. 

Western horse mackerel 

IIa IVa VIa VIIa-c,e-k VIIIa,b,d,e Discards Total 

1982 - 6,283 32,231 3,073 - 41,587 

1983 412 - 24,881 36,926 2.643 - 64,862 
1984 23 94 31,716 38,782 2,510 500 73,625 

1985 79 203 33,025 35,296 4,448 7,500 80,551 

1986 214 776 20,343 72,761 3,071 8,500 105,665 

1987 3,311 11,185 35,197 99,942 7,605 - 157,240 

1988 6,818 42,174 45,842 81.978 7,548 3,740 188,100 

1989 4,809 85,304' 34,870 131,218 11.516 1,150 268,867 

1990 11,414 112,753' 20,794 182,580 21,120 9,930 373,463 

1991 4,487 63,8692 34,415 196,926 25,693 5,440 333,555 

'~owcgan  caches in rhvts~on Nb included in the Watern h o w  inockcml. 
'~h\~siuns lb md Nh.c uarnhined 
'included in Western hone rnackeml (Dmrsh md SueJ~rh calchecr 
5~owegian catches in IVb (1,426 t)  included in Western horse mackerel. 

1992 13,457 101,752 40,881 180,937 29,329 1,820 370,550 24,243 26,713 50,955 436,548 

1993 3,168 134,908 53,782 204,318 27,519 8,600 433,145 25,483 31,945 57,428 504,190 

1994 759 106,911 69,546 194,188 11,044 3,935 388,875 24,147 28,442 52,589 447,153 

1995 13,133 90,527 83,486 320,102 1,175 2,046 510,597 27,534 25,147 52,681 580,034 

1996 3,366 18,356 81,259 252,823 23,978 16,870 396,652 24,290 20,400 44,690 460,185 

1997 2,617 63,647 40,145 318,101 11,677 2,921 442,571 29,129 27,642 56,771 518,882 

Southern horse mackerel 

VIIIc IXa Total 

19,610 39,726 59,336 

25,580 48,733 74,313 

23,119 23,178 46,297 

23,292 20,237 43,529 

40,334 31,159 71,493 

30,098 24,540 54,638 

26,629 29,763 56,392 

27,170 29,231 56,401 

25,182 24,023 49,205 

23,733 21,778 45,511 

Total 

All stocks 

104,958 

147,195 

149,400 

150,830 

201,806 

223,512 

268,163 

358.533 

441,430 

391.066 



Table 3.12.4.2 Landings (t) of HORSE MACKEREL in Sub-area 11. (Data as submitted by Working Group members). 

Country 1980 1981 1982 1983 1984 

Denmark 

France 

Germany, Fed.Rep. 

Norway 

USSR 

Total + 412 23 

Country 1985 1986 1987 1988 1989 1990 1991 

Faroe Islands 964' 1,115 

Denmark 

France 

Germany, Fed.Rep. 

Norway 

USSR . 469 27 1,298 172 

UK (England + Wales) 17 
- -  -- - - 

Total 79 214 3,311 6,818 4,809 11,414 4,487 

1992 1993 1994 1995 1996 1997' 

Faroe Islands 9,157' 1,068 950 1,598 799' 

Denmark 200 

France 55 

Germany 

Norway 4,300 2,100 4 11,300 887 1,170 

Russia 700 1,633 881 648 

UK (England + Wales) 

Total 13,457 3,168 759 14,083 3,366 2,617 

' ~ r e l i m i n ~ .  
'included in Sub-area IV. 
'~ncludes catches in Division Vb 
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Table 3.12.4.3 Landings (t) of HORSE MACKEREL in Sub-area VI by country. (Data submitted by Working Group 
members). 

Country 1980 1981 1982 1983 1984 1985 1986 1987 1'988 

Denmark 734 341 2,785 7 769 1,655 

Faroe Islands - 1,248 - 4,014 1,992 4,450' 4,000' 

France 45 454 4 10 14 13 12 20 10 

Germany, Fed. Rep. 5,550 10,212 2,113 4,146 130 191 354 174 615 

Ireland - I59Os6 13,858 27,102 28,125 29,743 27,872 

Netherlands 2,385 100 50 94 17,500 18,450 3,450 5,750 3,340 

5 Norway 83 75 41 

Spain 2 2 

UK (Engl. +Wales) 9 5 + 38 + 996 198 404 475 

UK (N. Ireland) 

UK (Scotland) 1 17 83 214 1,427 138 1,027 7,834 

USSR 

Unallocated + -19,168 -13,897 -7,255 
discards 

Total 8,724 11,134 6,283 24,881 31,716 33,025 20,455 35,157 45,842 

Country 1989 1990 1991 1992 1993 1994 1995 1996 1997' 

Denmark 973 615 42 294 106 114 780 

Faroe Islands 3,059 628 255 820 80 

France 2 17 4 3 + 52 

Germany, Fed. Rep. 1,162 2,474 2,500 6,281 10,023 1,430 1,368 943 229 

Ireland 19,493 15,911 24,766 32,994 44,802 65,564 120,124 87,872 22,474 

Netherlands 1,907 660 3,369 2,150 590 341 2,326 572 498 

Norway 

Spain 1 3 

UK (Engl. +Wales) 44 145 1,229 577 144 109 208 612 56 

UK (N.Ireland) - 1,970 273 767 

UK (Scotland) 1,737 267 1,640 86 4,523 1,760 789 2,669 14,452 

USSR 44 

Unallocated + 6,493 143 -1,278 -1,940 -6,960" -51 -41,326 -11,523 837 
discards 

Total 34,870 20,904 34,456 40,469 53,942 69,527 83,595 81,259 40,145 

'Preliminary. 
2~ncluded in Sub-area Vn. 
31ncludes Divisions IIIa, IVa,b and Vlb. 
41ncludes a negative unallocated catch of -7,000 t. 
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Table 3.12.4.4 Landings (t) of HORSE MACKEREL in Sub-area W by country. (Data submitted by the Working Group 
members). 

Country 1980 1981 1982 1983 1984 

Belgium 
Denmark 
France 
Germany, Fed.Rep. 
Ireland 
Netherlands 
Norway 
Spain 
UK (Engl. +Wales) 
UK (Scotland) 
USSR 

Total 45,697 34,749 33,478 40,526 42,952 

Faroe Islands 
Belgium 
Denmark 
France 
Germany, Fed.Rep. 
Ireland 
Netherlands 
Norway 
Spain 
UK (Engl. +Wales) 
UK (N.Ireland\ 
UK (Scotland) 
USSR 
Unallocated + discards - 28,368 

7,614 

Total 39,034 77,628 100,734 90,253 135,890 192,196 

Country 1991 1992 1993 1994 1995 1996 1997' 
Faroe Islands 
Belgium 
Denmark 
France 
Germany, Fed.Rep. 
Ireland 
Netherlands 
Norway 
Spain 
UK (Engl. +Wales) 
UK (N.Ireland) 
UK (Scotland) 
USSR 
Unallocated + discards 24,541 15,563 4,010' 14,057 68,644 26,795 58,718 
Total 201,326 188,135 221,000 200,256 330,705 279,100 326,474 

'~rovisional. 
2~ncludes Sub-area VI. 
31ncludes a negative unallocated catch of -4,000 t, 
'Includes 5 t from Jersey. 
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Table 3.12.4.5 Landings (t) of HORSE MACKEREL in Sub-area VIII by country. (Data submitted by Working Group 
members). 

Country 1980 1981 1982 1983 1984 

Denmark 

France 3,361 3,711 3.073 2,643 2,489 

Netherlands 

Spain 

UK (Engl. +Wales) + 1 1 

----. -. 

Total 37,495 40,073 22,683 28,223 25,629 

Country 1985 1986 1987 1988 1989 1990 

Denmark 446 3,283 2,793 6,729 5,726 

France 4,305 3,534 3,983 4,502 4,719 5,082 

Germany 

Netherlands - 6,000 

Spain 23,292 40,334 30,098 26,629 27,170 25,182 

UK (Engl. +Wales) 143 392 339 253 68 6 

USSR 656 

Unallocated + discards - 1.500 

Total 27.740 45.362 37.703 34.177 38.686 43,496 

Country 1991 1992 1993 1994 1995 1996 1997' 

Denmark 1,349 5,778 1,955 340 140 729 

France 6,164 6,220 4,010 28 7 8,690 

Germany 80 62 

Netherlands 12,437 9,339 19,000 7,272 - 14,187 2,944 

Spain 23,733 27,688 27,921 25,409 28,349 29,428 31,081 

UK (Engl. + Wales) 70 88 123 753 20 924 430 

USSR 

Unallocated + discards 2,563 5.01 1 700 2,038 - 3,583 -2,944 

Total 46,396 54,186 53,709 35,500 28,709 48,269 40,930 

'preliminary. 
'Included in Sub-area VII. 
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Table 3.12.4.6 Western Horse Mackerel. Summary results of Bayesian stock assessment. Percentiles of the distribution of 
fishing mortality relative to natural mortality (Population mean fishing mortality over ages 4 to 14 divided 
by natural mortality), spawning stock size, and recruitment by year from 1982-1996. Percentiles calculated 
from 1OOO drawn parameter vectors from the Markov Chain. 

a. Fishing Mortality relative to Natural Mortality ( F 4- 14wM) 

b. Spawning Stock Size (Thousand tat spawning time) 

c. Recruitment (Millions of fish aged 0) 

1995 
1.80 
2.49 
3.15 
3.88 
5.13 
3.25 

1989 
0.56 
0.84 
1.08 
1.30 
1.56 
1.07 

Percentile 
5 

25 
50 
75 
95 

Expectation 

1997 
713 
945 

1173 
1417 
1917 
1221 

d. Natural Mortality (all ages) (approx.) 

1996 
0.95 
1.34 
1.69 
2.12 
2.88 
1.77 

1984 
0.40 
0.63 
0.86 
1.05 
1.26 
0.84 
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1997 
1.98 
2.86 
3.67 
4.66 
6.70 
3.88 

1990 
0.75 
1.09 
1.41 
1.69 
2.04 
1.39 

1982 
0.22 
0.36 
0.51 
0.63 
0.75 
0.50 

1994 
1785 
2053 
2342 
2645 
3268 
2399 

Percentile 
5 

25 
50 
75 
95 

Expectation 

1997 
764 

1187 
1698 
2345 
3545 
1873 

1985 
0.26 
0.41 
0.55 
0.67 
0.81 
0.54 

1983 
0.31 
0.51 
0.71 
0.87 
1.05 
0.69 

1987 
2283 
2500 
2699 
2968 
3483 
2771 

1991 
0.82 
1.17 
1.50 
1.79 
2.17 
1.49 

1995 
1435 
1718 
2000 
2306 
2868 
2057 

1982 
679 
743 
812 
920 

1154 
851 

1994 
782 

1226 
1679 
2318 
3872 
1907 

Percentile 
5 

25 
50 
75 
95 

Expectation 

1986 
0.21 
0.33 
0.44 
0.54 
0.64 
0.43 

1996 
1265 
1558 
1857 
2182 
2819 
1922 

1988 
2812 
3087 
3318 
3634 
4239 
3400 

1986 
1442 
1635 
1810 
2054 
2508 
1877 

1992 
0.92 
1.29 
1.64 
1.98 
2.43 
1.64 

1983 
756 
838 
909 

1030 
1281 
951 

1995 
796 

1231 
1632 
2259 
3816 
1871 

1982 
21225 
23413 
25734 
29582 
37744 
27176 

1987 
0.32 
0.49 
0.64 
0.77 
0.91 
0.63 

1989 
1451 
1987 
2422 
2827 
3414 
2423 

1996 
772 

1283 
1734 
2383 
3836 
1933 

1987 
2377 
2609 
2824 
31 10 
3672 
2899 

1993 
1.25 
1.73 
2.18 
2.65 
3.31 
2.20 

1988 
0.38 
0.57 
0.74 
0.90 
1.06 
0.73 

1984 
796 
870 
948 

1058 
1287 
982 

1983 
676 
791 
91 1 

1072 
1408 
961 

1994 
1.10 
1.53 
1.93 
2.37 
3.00 
1.97 

1990 
2562 
2827 
3054 
3337 
3864 
3123 

1988 
919 

1101 
1261 
1466 
1850 
1315 

1985 
1318 
1446 
1577 
1763 
2121 
1632 

1984 
938 

1147 
1334 
1597 
2135 
1412 

1991 
2550 
2825 
3073 
3363 
3917 
3137 

1986 
889 

1065 
1275 
1607 
2250 
1394 

1989 
1045 
1242 
1420 
1634 
2040 
1470 

1985 
1621 
1967 
2275 
2700 
3527 
2394 

1992 
2074 
2322 
2559 
2825 
3346 
2613 

1990 
790 
965 

1126 
1314 
1680 
1169 

1993 
2138 
2420 
2692 
2998 
3609 
2755 

1991 
1074 
1228 
1368 
1533 
1847 
1406 

1992 
2531 
2826 
3097 
3408 
3994 
3161 

1993 
2919 
3353 
3770 
4240 
5187 
3866 



3.12.5 Blue whiting combined stock (Sub-areas I-M, XII and XIV) 

State of stocklf~shery: The stock is at present 
considered to be harvested within safe biological limits 
as defined by the proposed reference points. The strong 
1989 year class is no longer a major part of the fishery, 
but surveys and the fishery indicate that the 1995 and 
1996 year classes are strong. This was apparent from 
the considerable Norwegian landings of the 1995 year 
classes in the mixed industrial fishery in the North Sea 
during autumn 1995, and further in the total catch 
during the 1996 and 1997 fishery. 

Management objectives: It has been suggested by 
NEAFC, based on previous ICES advice, that this 
fishery should be managed with a constant catch of 
650 000 t. 

Advice on management: It is recommended that 
catches not exceed 650 000 t until more information 
about the stock is available. Catches above 650 000 t 
may not be sustainable in the long run and 
therefore, not consistent with the precautionary 
approach. 

Proposed reference points: This stock has been fished 
with an average exploitation rate of F = 0.32 = F,,, 
without any apparent negative effects on recruiment. It 

is proposed that F, = 0.32. The lowest observed 
spawning stock biomass is 1.5 million t. Taking this as 
Bli, and accounting for uncertainty, B,, is proposed at 
2.25 million t. 

Relevant factors to be considered in management: 
The blue whiting is widely distributed in the eastern 
North Atlantic, extending from the Barents Sea to the 
Straits of Gibraltar. It is treated as one stock as it has 
not been possible to demonstrate significant differences 
between fish from various parts of the distribution area, 
or to define an unambiguous borderline between 
populations. The spawning stock estimate is uncertain 
due to inconsistent indications in the data available. 
Survey estimates (which are abundance indices) of the 
spawning stock indicate a level of less than 1.4 to 6 
million t, whereas catch analysis indicates a stock size 
in 1999 of 3.1 million t. 

Although the stock is not in any immediate danger of 
being overfished, medium term projections indicate a 
17% probability that the current fishing pressure will 
reduce the SSB below the lowest observed of 1.5 
million t within 5 years. 

Catch forecast for 1999: 

Basis: Catch(98) = 750, F(98) = 0.41, SSB(99) = 3110. 
-.*-.--P*--".---m-----.-.- 

term effect of fishing at given level 

Weights in '000 t, Mean F, ages 3-7. 
shaded scenarios consideredinconsistent with the precautionary approach, 

Assuming a catch in 1998 of 750 000 t, the spawning 
stock will increase from 2.7 million t in 1998 to 3.1 
million t in 1999 due to the renuinnent of the strong 
1995 and 1996 year classes. However, the SSB will 
decrease again in year 2000 for all F's above 0.16. 
Fishing at F,. (0.32) will decrease the SSB to 2.8 
million t, while fishing at the current F (0.41) will 
reduce the SSB in year 2000 to 2.6 million t. This is 
higher than the SSB's estimated in the last decade. A 
catch of 650 000 t in 1998 implies an F below 0.32. 

Elaboration and special comment: The fishery for 
blue whiting was fully established in 1977. Most of the 
catches are taken in the directed pelagic trawl fishery in 
the spawning and post-spawning areas (Divisions Vb, 
VIab and VIIb,c) but they are also caught in an 
industrial mixed fishery in Sub-area N and Division 

IIIa and in the pelagic trawl fishery in the northern 
areas (Sub-areas I and 11, Divisions Va, XNa,b). These 
fisheries in the northern area have taken 340 00C- 
630 000 t per year in the last ten years while catches in 
the southern fishery (Sub-areas VIII, IX, Divisions 
VIId,e and g-k) have been stable in the range 25 O C G  
34 000 t. 

Analytical assessment, based on catch data, acoustic 
and bottom trawl surveys and commercial CPUE data. 
The various data sources are not consistent, but the 
assessment is considered to indicate historical stock 
trends. 

Source of information: Report of the Northern Pelagic 
and Blue Whiting Fisheries Working Group, ApriYMay 
1998 (ICES CM 1998lACFM18). 
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Catch data (Tables 3.12.5.14): 

TAC for northern areas; no advice for southern areas 

TAC for northern areas; no advice for southern areas 

TAC for northern areas; no advice for southern areas 

TAC for northern areas; no advice for southern areas 

TAC for northern areas; no advice for southern areas 

No advice 

Catch at stntus quo F (northern areas); no assessment for southern areas 

Precautionary TAC (northern areas); no assessment for southern areas 

Precautionary TAC for combined stock 

Precautionary TAC for combined stock 

Precautionary TAC for combined stock 

Precautionary TAC for combined stock 

1999 Catches above 650 000 t may not tx: sustainable in the long run. 650 

'NEAFC proposal for NEAFC regions 1 and 2. WcighLc in '000 I. 

SSB-R for b lue whiting 1981-1997 
5 0 

4 5 

40 

3 5 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 
SSB (million tonnes) 
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Landings 

Mean = 604 

Fishing mortality (ages 3-7) 

Mean = 0.325 

"*I 

Recruibnent (age 0) 

Mean = 14.7 

Spawning stock biomass 

Mean = 2219 

Blue whiting combined stock 
(Sub-areas I-IX, XI1 and XIV) 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
veld Biomass Yield Biomass 

.. .. .. .. ---._._ ---._. 
-------___..._ 

Om U I I  030 016 060 0.75 OW 
F'nhing mortaiify (ages 3.7,") 

- veld per recrun ---- B i o m ~ ~  at yearrtan - Yield in 1989 ---- Biomass in 2wo at year *an 
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Table 3.12.5.1 Landings (tonnes) of BLUE WHITING from the main fisheries, 1988-1997, as estimated by the 
Working Group. 

Norwegian Sea 
fishery 
(Sub-areas I+II 

Area 

and Divisions 
~ a , ~ l ~ a - b ) '  55,829 42,615 2,106 78,703 62,312 43,240 22,674 23,733 23,447 62,570 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Fishery in the 
spawning area 
(Divisions Vb, 
VIa, VIb, VIIbc 
andVIIg-k) 421,636 473,165 463,495 218,946 317,237 347,101 378,704 423,282 469,926 476,423 

Industrial mixed 
fishery 
(Divisions 

Subtotal I 
iva-c, ~b 
and IIIa) 45,143 75,958 63,192 39,872 65,974 58,082 28,563 104,004 119,359 65,091 

Southern fishery 
(Sub-areas 
VIII+IX, 

northern 
fishery 522608 591738 528793 337521 445523 448423 429941 551019 612,732 604,084 

Grand total 1 553446 625,433 561,610 369,524 474,245 480,679 459,414 578,683 637,831 634,206 

Divisions 
VIId,e) 

" Including Icelandic industrial fishery in Division Va: in 1989, 1995 and 1996. 

30,838 33,695 32,817 32,003 28,722 32,256 29,473 27,664 25,099 30,122 

Table 3.12.5.2 Landings (tonnes) of BLUE WHITING from the directed fisheries in the Norwegian Sea 
(Sub-areas I1 and Division Va) 1988-1997, as estimated by the Working Group. 

I 

I) From 1992 only Russia. 
') Includes Vb. 
') Icelandic mixed fishery in Va. 

Country 
Faroes 
Germany 
Iceland " 

Netherlands 
Norway 
Poland 
USSRlRussia " 
Estonia 
Latvia 

Total 
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1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
- 1,047 - 345 
3 1341 2 3 32 
- 4,977 - 369 302 10,464 

72 25 
- 566 100 912 240 58 1,386 

10 
55,816 35,250 1,540 78,603 61,400 43,000 22,250~' 23,289 22,308 50,559 

- 377 161 
422 

55,829 42,615 2,106 78,703 62,312 43,240 22,674 23,733 23,447 62,570 



Table 3.12.5.3 Landings (tonnes) of BLUE WHITING from directed fisheries in the spawning area (Division 
Vb,VIa,b, VI1b.c. VIIg-k and Sub-area XII) 1988-1997, as estimated by the Working Group. 

I' Including direced fishery also in Division Na .  (H6) 
From 1992 only Russia. 

Country 
Denmark 
Faroes 
France 
Germany 
Ireland 
Netherland 
Norway 
UK 
U S S R J R U S ~ ~ ~ ~ )  
Japan 
Estonia 
Latvia 
Lithauen 

Total 

Table 3.12.5.4 Landings (tonnes) of BLUE WHITING from the mixed industrial fisheries and caught as by-catch in 
ordinary fisheries in Divisions IIIa, N a  and Vb,1988-1997, as estimated by the WG. 

-- 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
797 25 - 3,167 - 770 - 269 

79,339 70,711 43,405 10,208" 12,731 14,984 22,548 26,009 18,258 22,480 
- 2,190 - 1,195 720 

5,263 4,073 1,699 349 1,307 9 1 0 6,310 6,844 4,724 
245 3 
800 2,078 7,280 17,359 11,034 18,436 21,076 26,703 17,644 23,676 

208,416 258,386 281,036 " 114,866 " 148,733 'I 198,916 226,235 261,272 337,434 318,531 
5,071 8,020 6,006 3,541 6,849 2,032 4,465 10,583 14,325 33,398 

121,705 127682 124,069 72,623 115,600 96,000 94,531 83,931 64,547 68,097 
918 1,742 2,574 

- 6,156 1,033 4,342 7,754 10,605 5,517 
- 10,742 10,626 2,160 

- 2,046 

421,636 473,165 463,495 218,946 317,237 347,101 378,704 423,282 469,926 476,423 

')Including directed fishery also in Division N a .  
2, Including mixed industrial fishery in the Norwegian Sea. 
3 ) Unprecise estimates. Reported catch of 34 265 tin 1993; the mean of 1992 and 1994, i.e. 2 867 t, is used 

in the VPA-RUN. 

Country 
Denmark 
Faroes 
Germany " 
Netherlands 
Norway 
Sweden 
U K "  

Total 

Table 3.12.5.5 Landings (tonnes) of BLUE WHITING from the Southern areas (Sub-areas VIII and M) as estimated by 
the Working Group. 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
18,144 26,605 27,052 15,538 31,189 41,053 19,686 12,439 5 1,832 26,270 

492 3,325 5,281 355 705 1,522 1,794 - 6,068 6,066 
280 3 25 9 

20 2 46 - 793 
24,898 42,956 ~ 9 , 3 3 6 ~ '  22,644 31,977 12,333 3,408 78,565 57,458 27,394 

1,229 3,062 1,503 1,000 2,058 2,867 " 3,675 13,000 4,000 4,568 
100 7 0 335 18 252 0 0 1 

45,143 75,958 63,192 39,872 65,974 58,082 28,563 104,004 119,359 65,091 
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Country 
Netherlands 
Portugal 
Spain 
UK 
France 

Total 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
450 10 

5,979 3,557 2,864 2,813 4,928 1,236 1,350 2,285 3,561 2,439 
24,847 30,108 29,490 29,180 23,794 31,020 28,118 25,379 21,538 27,683 

12 29 13 5 
1 

30838 33695 32817 32003 28722 32256 29473 27664 25099 30122 



Table 3.12.5.6 Blue whiting, combined stock. 

-- 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 3-7 

1 9 8 6  10; 807 .60  2 i 4 8 6 . 5 8  8 2 6 . 9 9  0 .477  
1 9 8 7  8 ,580 .35  2 ,075 .37  664 .43  0 . 3 9 8  
1 9 8 8  10,862.90 1 ,756 .44  5 5 3 . 4 1  0 . 4 8 8  
1 9 8 9  25,689.50 1 ,670 .71  625 .43  0 . 5 1 5  
1 9 9 0  10,736.30 1 ,565.77 5 6 1 . 6 1  0 . 4 7 2  
1 9 9 1  7 ,096.83 1 , 8 9 5 . 4 0  369 .52  0 .245  
1 9 9 2  5 ,591 .23  2 ,444.19 474 .25  0 .185  
1 9 9 3  8 ,155 .06  2 ,318 .72  480.67 0 .217 
1 9 9 4  9 ,187.33 2 ,204 .69  4 5 9 . 4 1  0 . 2 0 1  
1 9 9 5  3 0 , 0 1 4 . 9 0  1 ,992.75 578 .69  0 . 3 1 0  
1 9 9 6  41,147.30 1 ,848 .12  637 .83  0 . 3 9 5  
1 9 9 7  6 ,851.26 2 ,020 .77  6 3 4 . 2 1  0 . 4 0 9  
1 9 9 8  10 ,719 .00  2 ,718 .31  

Average 1 4 , 7 4 8 . 2 9  2 ,218 .72  603.52 0 . 3 2 5  

Unit Millions 1 0 0 0  tonnes 1 0 0 0  tonnes - 
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Answer to NEAFC Requests 

Precautionary reference points 

This part of the NEAFC request is dealt with above. 

Short term projections 

A short term projection (Table 3.12.5.7), assuming a 
catch in 1998 of 750 000 t shows that: 

Fishing at the current F (0.41) generates a catch of 
924 000 t in 1999, a total stock size of 3.6 million t 
and a spawning stock size of 2.6 million t in year 
2000. 

Fishing at Fmd (0.32) generates a catch of 760 000 t 
in 1999, a total stock size of 3.7 million t and a 
spawning stock size of 2.8 million t in year 2000. 

Medium term projections 

Medium term projections (10 years) were assuming 
either different constant fishing mortality or constant 
TAC's starting in 1998 with the same input data as in 
the short-term prediction. The maturity ogive, the 
natural mortality and the weight-at-age were taken as 
average for the period 1994-1997. The stock- 
recruitment relationship used geometric mean 
recruitment over the observed SSB range and a linear 
decrease down to the origin for SSB's lower than those 
observed in the past. Seven runs were made, with 200 
simulations per run; 4 with various F-constraints and 3 
with catch ceilings at 634 000 t (1997 catch), 800 000 t 
and 1 million t. The results are summarised in Tables 
3.12.5.8 and 3.12.5.9. Runs 1 - 7 show the results of the 
projection for the various runs. 

F = 0.1 implies a 0% probability that the SSB will 
fall below 1.5 million t in the next 10 years, and 
generates average catches at the end of the period of 
about 470 000 t (95% confidence limits of 290 000 
to 855 000 t); 

F = 0.21 implies a 3% probability that the SSB will 
fall below 1.5 million t during the next 10 years, and 
generates average catches at the end of the period of 
about 670 000 t. (95% confidence limits of 435 000 
to 1 160 000 t); 

F = 0.32 implies a 14% probability that the SSB will 
fall below 1.5 million t in the next 10 years, and 
generates average catches at the end of the period of 
about 700 000 t (95% confidence limits of 373 000 
to 1 370 000 t); 

Catch ceiling of 634 000 t (status quo catch) implies 
a 9% probability that the SSB will fall below 1.5 
million t during the next 10 years, and this catch can 
be kept throughout the period with a high 
probability; 

Catch ceiling of 800 000 t implies a 23% probability 
that the SSB will fall below 1.5 million t during the 
next 10 years, and there is about 25% probability 
that this catch level cannot be kept throughout the 
period; 

Catch ceiling of 1 000 000 t implies a 54% 
probability that the SSB will fall below 1.5 million t 
during the next 10 years, and there is more than 25% 
probability that this catch level cannot be sustained 
throughout the period. 

Harvesting regimes 

Having defined an F, , B,, and BIi, the following 
harvest regime is suggested: 

F higher than F,,: The fishing pressure should be 
reduced to F,,;. 

B lower than B,,: The fishing pressure should be 
reduced so that the stock is rebuilt with a high 
probability, using linear decrease of F towards zero 
when B decreases towards Blim. 
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Table 3.12.5.7 Blue whiting combined stock. 
1973: Area -22 - a 3 2  

m v e  whiting. combined stock 

Prediction with management option tab le  

0 B : l L O  Friday, way 29. 1998 

Table 3.12.5.8 Blue whiting, results of medium term projection. Risk of SSB falling below Bti, of 
1 500 000 t i n  various years in the projection period. 
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Risk of SSB falling below BI,, of 1 500 000 t 

1999 1 2001 1 2003 1 2005 1 2007 
0.00 0.00 0.00 0.00 0.00 
0.00 0.02 0.01 0.03 0.03 
0.02 0.07 0.1 1 0.14 0.14 
0.05 0.12 0.17 0.22 0.24 
0.02 0.04 0.04 0.08 0.09 
0.05 0.10 0.16 0.20 0.23 
0.05 0.21 0.34 0.48 0.54 

Catch ceiling ( t) 

- 

634,000 (CSq) 
800,000 
1,000,000 

Run no. 

1 
2 
3 
4 
5 
6 
7 

F 

0.1 
0.21 (~,.de-' "%) 

0.32 (Frned) 
0.41 (Fsq) 



Table 3.12.5.9 Blue whiting, results of medium term projection. Catch in the last year of the projection period. 
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Catch in year 2007 ('000 t) 

~ircentiles 
5% 1 25% 1 50% 1 75% 1 95% 
290 390 471 587 855 
435 549 668 836 1160 
373 575 696 892 1370 
322 554 725 957 1280 
634 634 634 634 634 
518 799 800 800 800 
140 982 1000 1000 1000 

Catch ceiling 
(t) 

634,000 (Csq) 
800,000 
1,000,000 

Run no. 

1 
2 
3 
4 
5 
6 
7 

F 

0.1 
0.21 (F, ,~~".~S") 
0.32 ( F m d  
0.41 (Fsq) 
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Run 3a 
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Run 4 
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Run 4a 
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Run 5 
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Run 5a 
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Run 6 
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Run 6a 
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Run 7a 
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3.12.6 Deepwater Fisheries Resources south of 63"N 

1. Background 

During the past two or three decades a certain amount of 
research and exploratory work has been undertaken on 
deep-water resources. Dwindling resources on the 
continental shelves of the North Atlantic have 
encouraged the development of fisheries in deeper 
waters. There has been a tendency for fisheries for 
species such as anglerfish and Greenland halibut to 
extend into deeper waters and new fisheries have 
developed to target new deep-water species found there. 
In recent years deep-water species such as the argentine 
or greater silver smelt (Argentina silus), roundnose 
grenadier (Coryphaenoides rupestris) and orange 
roughy (Hoplostethus atlanticus) which were previously 
by-catch species are now being targeted within the ICES 
area. 

In some parts of the north-east Atlantic where the 
continental shelf is virtually non-existent, such as off 
Portugal (including Madeira and the Azores), there are 
traditional fisheries which have been exploiting deep- 
water species for many years. 

Experience in other parts of the world has shown that 
fisheries on deep-water species can develop rapidly and 
that the resources which they exploit may be especially 
vulnerable to overtishing. There is concern that 
specieslstocks such as these will be depleted before 
appropriate management measures can be implemented. 

2. The species 

The term deep-water was defined to include waters of 
depths greater than 400m. The following were 
identified as some of the most important deep-water 
species. 

DEEP-WATER SPECIES LIST 

Alepocephalus bairdii 
Aphanopus carbo 
Argentina silus 

Beryx decadaciylus 
Brosme brosme 
Beryx fplendens 
Chimaera monstrosa 
Conger conger 
Coryphaenoides rupestris 
Epigonus telescopus 

Helicolenus daciylopterus 
Hoplostethus atlanticus 
Hoplostethus medirerraneus 
Lepidopus caudatus 
Macrourus berglax 
Molva molva 

Baird's smoothhead 
Black scabbardfish 
Argentine, greater silve~ 
smelt 
Red bream, alfonsino 
Tusk 
Golden eye perch 
Rabbitfish 
Conger eel 
Roundnose grenadier 
Big eye, Deep-water 
cardinal fish 
Bluemouth 
Orange roughy 
Silver roughy 
Silver scabhardfish 
Roughhead grenadier 
Ling 

Molva dypterygia 
Mora moro 
Pagellus bogaraveo 

Phycis blennoides 
Polyprion amencanus 
Trachyrhynchus 

trachyrhynchus 
Sharks, various 
Chaecon (Geryon) affinis 
Aristeomorpha foliacea 

Blue ling 
Mora 
Red (=blackspot) 
seabream 
Greater forkbeard 
Wreckfish 
Roughnose grenadier 

Deep-water red crab 
Giant red shrimp 

The main shark species caught in deep-water fisheries are: 

Centrophorus granulosus 
Centrophorus squmosus 
Centroscyllium fabricii 
Centroscymnus coelolepis 
Centroscymnus crepidater 
Dalatias licha 
Deania calcea 
Etmoptems princeps 
Etmoptems spinax 
Scymnodon ringens 

Gulper shark 
Leafscale gulper shark 
Black dogfish 
Portuguese dogtish 
Longnose velvet dogfish 
Kitefin shark 
Birdbeak dogfish 
Great lantern shark 
Velvetbelly 
Knifetooth dogfish 

Advice on some other species, which might be considered 
as deep-water species, is already provided elsewhere in 
the ACFM report: 

Micromesistius poutassou Blue whiting 
Reinhardtius hippoglossoides Greenland halibut 
Sebastes spp. Redfish 

In addition, there are other species which have been fished 
on the continental shelf but whose distribution extends 
into deeper waters. This group includes hake (Merluccius 
merluccius), anglertish (Lophius spp.) and megrim 
(Lepidorhombus spp.) and recent years have seen an 
extension of fishing into deeper waters for these species in 
ICES Sub-areas VI, VU, VUI, and IX. Advice is provided 
on these species elsewhere in the ACFM report. 

3. Descriptions of Deep-Water Fisheries by Sub- 
area 

In ICES Sub-area II there is a directed bottom and 
pelagic trawl fishery for greater silver smelt (Argentina 
silus). This species is also caught as a by-catch in the 
Pandalus fishery and in industrial trawl fisheries. There 
is also a directed fjord fishery for roundnose grenadier 
(Coryphaenoides rupestris ). There are directed longline 
fisheries for ling and tusk. Roughhead grenadier 
(Macrourns berglax) are taken in the gillnet fishery for 
Greenland halibut. 

In ICES Sub-area 111 there is a targeted trawl fishery 
for greater silver smelt and this species is also a by-catch 

ICES Coop. Res. Rep. No. 229 -Part  2 



in the Pandalus fishery. Roundnose grenadier is caught 
as a by-catch in both these fisheries. 

In ICES Sub-area N there is a by-catch of greater 
silver smelt, from the industrial trawl fishery. There is 
a longline fishery for tusk and ling with roughhead 
grenadier as a by-catch. There is a by-catch of some 
deep-water species in the trawl fisheries targeting 
Lophius spp. and Greenland halibut. 

In ICES Sub-area V there are trawl fisheries which 
target blue ling, redfish and occasionally orange roughy 
(Hoplostethus atlanricus). By-catch species are 
typically roundnose grenadier, roughhead grenadier, 
black scabbardfish (Aphanopus carbo), anglerfish 
(Lophius piscatorius), bluemouth (Helicolenus 
dactylopterus), Mora (Mora moro), greater forkbeard 
(Phycis blennoides), greater silver smelt, deep-water 
cardinal fish (Epigonus telescopus) and rabbittish 
(Chimaera monstrosa). There are traditional longline 
fisheries for ling, tusk and blue ling. There are also 
targeted deep-water trawl and gillnet fisheries for 
Greenland halibut and Lophius spp. which have by- 
catch. There have been trap fisheries for the deep-water 
red crab (Chaceon (formerly Geryon) a@nis). 

In ICES Sub-areas VI and W there are directed trawl 
fisheries for blue ling, roundnose grenadier, orange 
roughy, black scabbard fish and the deepwater sharks 
Centroscymnus coelolepis and Centrophorus 
squamosus. By-catch species include bluemouth, mora, 
greater forkbeard, argentine, deep-water cardinal fish 
and rabbit fish. In some years there are considerable by- 
catches of Argentina silus in the blne whiting fishery 
and A. silus has been targeted in some years. There are 
directed longline fisheries for ling and tusk and also for 
hake. Deep-water sharks are a by-catch of the longline 
fisheries. There are targeted fisheries for sharks in S u b  
area VII. 

In ICES Sub-area Vm there is a longline fishery 
which mainly targets deep-water sharks but is 
occasionally directed to mora and greater forkbeard. 
There are also some trawl fisheries targeting species 
such as hake, megrim, angler fish and Nephrops which 
have a by-catch of deep-water species. These include 
Molva spp., Phycis phycis, Phycis blennoides, Pagellus 
bogaraveo, Helicolenus dactylopterus, Polyprion 
americanus and Beryx spp. 

In ICES Sub-area M some deep-water species are a 
by-catch of the trawl fisheries for crustaceans. Typical 
species are bluemouth, greater forkbeard, conger eel 
(Conger conger), blackmouth dogfish (Galeus 
melastomus), kitefin shark (Dalatias licha) and gulper 
shark (Centrophorus squamosus). There is a directed 
longline fishery for black scabbard fish with a by-catch 
of the gulper shark. There is also a longline fishery for 
Pagellus bogaraveo. 

In ICES Sub-area X the main fisheries are by handline 
and longline and the main species landed are red 
(=blackspot) seabream (Pagellus bogaraveo), wreckfish 
(Polyprion americanus), conger eel (Conger conger), 
bluemonth, golden eye perch (Beryx splendens) and 
alfonsino (Beryx decadactylus). There is also a directed 
fishery for kitefin shark by hand line and gillnet. 

In ICES Sub-area XI1 there are trawl fisheries on the 
Mid Atlantic Ridge for golden eye perch (Beryx 
splendens), orange roughy cardinal fish (Epigonus 
telescopus), black scabbard fish (Aphanopus carbo) and 
wreckfish. There is also a targeted roundnose grenadier 
fishery on the Mid Atlantic Ridge. There is a multi- 
species trawl fishery on Hatton Bank. 

In ICES Sub-area X N  roundnose grenadier and 
roughhead grenadier (Macrourus berglax) are a by- 
catch, which is sometimes landed, of the Greenland 
halibut (trawl and longline) and redfish (trawl) 
fisheries. 

4. Landings data 

The data provided on landings for all areas and by 
ICES Sub-areas and Divisions for all deep-water 
species including blne ling, ling and tusk, are given in 
Fignres 3.12.6.1-10. The data were compiled from the 
database of statistics officially reported to ICES, 
national data supplied by study group members and 
some published data. The data for 1997 are provisional. 
Landings for Alfonsinos (Beryx spp.), greater 
forkbeard, red (blackspot) sea bream, roughhead 
grenadier, sharks (various), silver scabbardflsh 
(Lepidopus caudatus) and wreckfish by ICES Sub-areas 
and country are given in Tables 3.12.6.1-7. 

5. Description of the fisheries by species and 
state of stocks 

Red (=blacksput) seabream (Pagellus bogaraveo) 

There is a directed handline and longline fishery in 
Sub-area X. Red seabream appears as by-catch in the 
trawl fishery on hake, megrim, angler and Nephrops in 
Sub-area VIII. In Sub-area IX the landings are from the 
longliner fleet. The greatest landings are from Sub-area 
X where the state of the stock is unknown. The stock in 
other areas has apparently collapsed. 

1645 
1503 
1241 
1440 
203 1 
2230 
1935 
1979 
1546 

Weights in t. 
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Greater forkbeard (Phycis blennoides) 

The landings of greater forkbeard are mainly by-catch 
from both trawl and longline fisheries. Fluctuations in 
landings are probably the result of changing effort on 
different target species. The increase in landings in 
Sub-areas VIII and IX probably represents a directed 
longline fishery. The state of the stock is unknown. 

1997' 1 1944 
'Prelimimary. Weights in t. 

AlfonsinodGolden eye perch (Beryx spp.) 

In most cases the landmgs refer to both species 
combined (Beryx splendens and B. decadacrylus). 
Most of the landings of Beryx are from handlines and 
longlines within the Azorean EEZ of Sub-area X and 
by trawl outside the EEZ. The state of the stock is 
unknown. 

. . 
272 
353 
371 
460 
729 
1506 
380 
437 
139 

Veights in t. 

6. Assessment 

Very few time series based on the regular sampling of 
commercial landings exist. Basic statistics on catches 
and effort are of poor quality and in some cases 
lacking. There is often little information on the general 
biology of these species, in particular on age and 
growth, seasonal behaviour, migration, and stock 
discrimination. However, a Nordic Project on blue ling, 
ling and tusk, has considerably improved the quality of 
data on these species for some areas. Similarly for some 
other species historical data are being compiled and 
new data on landings, discards and biological 
parameters relevant to assessment are being collected 
as part of the EC FAIR Deep-fisheries Project. 

However, the possibilities for traditional age-structured 
assessments are still limited, although VPAs have been 
attempted for red seabream in the Azores area and 
black scabbardiish in Sub-area M. Assessments using 
some alternative methodologies such as De Lury 
constant recruitment models and Schaefer production 
models were attempted. In some cases these have been 
used to provisionally assess the state of the stocks. 

Developments in acoustic survey techniques may lead 
to biomass estimates for some species. In the shorter 
term the use of trawl surveys may be the best method 
for monitoring some of these stocks. 

7. Management considerations 

Experience from other parts of the world shows that 
there is no doubt that deep-sea stocks can be depleted 
very quickly and that recovery will be slow. These 
populations generally have a high proportion of fish of 
high age, their fecundities are low, and growth can be 
very slow. The unusual body shape of many deep-water 
fish combined with a high agehength at maturity often 
means that there can be a high f ~ h i n g  mortality of 
immature fish. Some species, such as blue ling, orange 
roughy, golden eye perch and alfonsinos aggregate in 
shoals, often associated with seamounts, and can 
provide high catch rates once the shoals are located. A 
danger for these species is that high catch rates can be 
maintained by moving tiom one concentration to 
another and progressively depleting the stock. 
Regeneration and growth are so slow that stock 
numbers may not increase in the depleted areas in the 
short or medium term. Furthennore, many deep-sea 
fisheries are on mixtures of species, making it difficult, 
and often inappropriate, to manage the component 
species individually. 

Very little information is currently available on the 
state of deep-water species. Fisheries for deep-water 
species are developing in areas inside and outside 
national jurisdictions. As a result exploitation must be 
increasing on a number of species, as fishing extends 
into deeper waters or new areas, but the actual 
exploitation rates are unknown. Moreover, in some 
recently developed fisheries, information is being 
withheld for commercial reasons. The quantities that 
are recorded are probably not well estimated, and some 
landings are reported in grouped categories because of 
difficulties in separating species. In many cases 
significant proportions of the catch are discarded at sea 
and not recorded. All these factors mean that it is not 
possible, at present, to determine whether exploitation 
is sustainable. 

The survival rates of discards and of fish encountering 
gears and escaping are unknown, but most species are 
expected to be very vulnerable to injury, and therefore 
would be expected to die even if they escaped through 
meshes. 
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The impact of fishing gears on the sea bottom in deep- 
water has not been determined. 

Management advice: Most deep-water species are, at 
present, considered to be harvested outside safe 
biological limits as embodied in the precautionary 
approach. ICES recommends immediate reduction in 
fisheries that cannot be shown to be sustainable. All 
remaining fishing activity should be conducted in the 
context of effective management which emphasizes 
documentation of fishing activity, and which can 
react appropriately to biological characteristics of 
the populations. 

Deep-water species are inherently vulnerable. Localized 
populations can be quickly depleted by fisheries, even 
within a single season. Some populations (e.g. red sea 
bream, blue ling and orange roughy) are known to have 
collapsed in some areas, and there is insufficient data on 
other stocks to determine what level of fishing is 
sustainable. 

The Code of Conduct for Responsible Fishing 7.5.4 (and 
the UN Agreement on Straddling Stocks 6) states: 

"In the case of new or exploratory fisheries, States 
should (shall) adopt as soon as possible cautious 
conservation and marragement measures, including, 
inter alia, catch limits and effon limits. Such 
measures should (shall) remain in force until there 
are suficient data to allow assessment of the impact 
of thefisheries on the long-term sustainnbiliry of the 

stocks, whereupon conservation and management 
measures based on that assessment should (shall) be 
implemented. The latter measures should (shall), if 
appropriate, allow for the gradual development of 
the fisheries. " 

Fisheries on deep-water species often develop and 
expand before sufficient information is available on 
which to base management advice. Consistent with a 
precautionary approach, fishing should not be 
allowed to expand faster than the acquisition of 
information necessary to provide a basis for 
sustainable exploitation. Although there have been 
some improvements in recent years in data 
acquisition, a comprehensive data collection system 
is urgently required, and research on the stocks 
should be increased to provide the data necessary for 
assessment. 

Continued fishing without biological data collection is 
not in accordance with the precautionary approach. 
ICES therefore recommends that provision should 
be made for reporting landings to ICES at the 
species level for all species, including sharks. 
Provision should be retained, or made, for reporting 
at genus and higher grouped levels to allow for 
reports of landings which have not been sorted to the 
species level. In this context the use of a hierarchical 
system of reporting should be encouraged. 

Source of information: Report of the Study Group on 
the Biology and Assessment of Deep-Sea Fisheries 
Resources, February 1998 (ICES CM 1998IACFM: 12). 
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Table 3.12.6.1 Alfonsinos. Study Group estimates of landings (tonnes). 

ALFONSINOS (Beryxspp.) IV 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France 
0 
0 
1 
0 
2 
0 
0 
0 
0 
0 

ALFONSINOS (Beryxspp.) Vb 

TOTAL 
0 
0 
1 
0 
2 
0 
0 
0 
0 
0 

Year Faroes France 
1988 
1989 
1990 5 
1991 0 
1992 4 
1993 0 
1994 0 
1995 1 0 
1996 0 0 
1997* 0 0 

ALFONSINOS (Beryxspp.) VI and VII 

Year France UK (EW) 
1988 
1989 12 
1990 8 
1991 
1992 3 
1993 0 
1994 0 
1995 0 
1996 0 
1997- 0 4 

ALFONSINOS (Beryxspp.) Vlll and IX 

TOTAL 
0 
0 
5 
0 
4 
0 
0 
1 
0 
0 

Spain TOTAL 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France Portugal Spain TOTAL 

1 1 
0 

1 1 
0 0 
0 2 2 
0 75 7 82 
0 43 45 88 
0 34 34 Continued ... 
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Table 3.12.6.1 (continued) 

ALFONSINOS (Beryxspp.) X 

Year Faroes Norway 
1988 
1989 
1990 
1991 
1992 
1993 195 
1994 0 
1995 0 0 
1996 0 
1997* 5 

(1) B. decadactylos only 

ALFONSINOS (Beryxspp.) XI1 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Faroes TOTAL 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 

Portugal 
225 
260 
338 
371 
450 
533 
635 

192(1) 
171(1) 

96(1) 

Russia TOTAL 
225 
260 
338 
371 
450 
728 

864 1499 
100 292 

171 
101 
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Table 3.12.6.2 Study Group estimates of landings (tonnes) 

GREATER FORKBEARD (Phycis blennoides) I and II 
Year Norway TOTAL 
1988 0 0 
1989 0 0 
1990 23 23 
1991 39 39 
1992 33 33 
1993 1 1 
1994 0 0 
1995 0 0 
1996 0 0 
1997 0 0 

GREATER FORKBEARD (Phycis blennoides) Ill and IV 
Year France Norway UK (EWNI) 
1988 12 0 3 
1989 12 0 0 
1990 18 92 5 
1991 20 161 0 
1992 13 130 0 
1993 0 28 0 
1994 
1995 2 
1996 1 10 
1997 

(1) Includes Moridae 

GREATER FORKBEARD (Phycis blennoides) Vb 
Year France Norway TOTAL 
1988 2 0 2 
1989 1 0 1 
1990 10 28 38 
1991 8 44 52 
1992 16 33 49 
1993 0 22 22 
1994 0 
1995 0 
1996 6 6 
1997' 0 

GREATER FORKBEARD (Phycis blennoides) Vl and VII 
Year France Ireland Norway Spain 
1988 252 0 0 1584 
1989 342 14 0 1446 
1990 454 0 88 1372 
1991 476 1 126 953 
1992 646 4 244 745 
1993 0 0 53 824 
1994 111 1002 
1995 430 163 722 
1996 51 9 154 1428 
1997* 119 8 

TOTAL 
15 
12 

115 
181 
145 
28 
1 
3 

17 
0 

UK (EWNI) UK (Scot)(l) 
62 0 
13 0 
6 1 
13 5 
0 1 
0 4 
0 6 

808 15 
1434 55 
1460 

TOTAL 
1898 
1815 
1921 
1574 
1640 
881 

1119 
2138 
3590 
1587 

(1) Includes Moridae Continued ... 
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Table 3.12.6.2 Continued 

GREATER FORKBEARD (Phycis blennoides) Vlll and IX 
Year France Portugal Spain TOTAL 
1988 7 0 74 81 
1989 7 0 138 145 
1990 16 0 21 8 234 
1991 18 4 108 130 
1992 9 8 162 179 
1993 0 8 387 395 
1994 0 320 320 
1995 54 0 330 384 
1996 25 2 429 456 
1997* 1 356 357 

GREATER FORKBEARD (Phycis blennoides) X 
Year Portugal TOTAL 
1988 29 29 
1989 42 42 
1990 50 50 
1991 68 68 
1992 81 81 
1993 115 115 
1994 135 135 
1995 71 71 
1996 45 45 
1997* 

GREATER FORKBEARD (Phycis blennoides) XI1 
Year Spain TOTAL 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
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Table 3.12.6.3 Study Group estimates of landings (tonnes). 

RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) VI and VII 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France 
52 
44 
22 
13 
6 
5 

nla 
nla 
nla 
nla 

Ireland 
0 
0 
3 
10 
16 
7 
0 
3 
8 

Spain 
47 
69 
73 
30 
18 
10 
9 
5 
24 

UK (EW) 
153 
76 
36 
56 
0 
0 
0 
0 
1 

24 

RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) Vlll 

UK (C. Isles) 
0 
0 
0 
14 
0 
0 
1 
0 
0 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

France 
37 
31 
15 
10 
5 
3 

nla 
nla 
nla 
nla 

Portugal 
1 
0 
2 
1 
0 
5 

27 
8 
19 

Spain 
91 

234 
280 
124 
119 
172 
131 
110 
23 

UK (England) 
9 

RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) IX 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Portugal 
370 
260 
166 
109 
166 
235 
150 
204 
209 
184 

Spain TOTAL 
370 
260 
166 
109 
166 

765 1000 
854 1004 
509 713 
659 868 
516 700 

RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) X 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Portugal 
637 
924 
889 
874 
1110 
829 
983 
1096 
1036 
81 3 

TOTAL 
637 
924 
889 
874 

1110 
829 
983 

1096 
1036 
81 3 

TOTAL 
138 
272 
314 
135 
124 
180 
158 
118 
42 
9 

TOTAL 
252 
189 
134 
123 
40 
22 
10 
8 

33 
24 

Continued ... 
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Table 3.12.6.3 (continued) 

RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) XI1 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Preliminary 

Latvia TOTAL 
0 
0 
0 
0 
0 
0 

75 
0 
0 
0 
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Table 3.12.6.4 Study Group estimates of landings (tonnes). 

ROUGHHEAD GRENADIER (Macrourus berglax) I and II 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Germany Norway TOTAL 
0 
0 

9 580 589 
829 829 
424 424 
136 136 

0 
0 
0 

17 17 

ROUGHHEAD GRENADIER (Macrourus berglax) Ill and IV 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

France Noway 
0 
0 
0 
0 
7 
0 

TOTAL 
0 
0 
0 
0 
7 
0 
0 
0 
0 
36 

ROUGHHEAD GRENADIER (Macrourus berglax) Va 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Iceland TOTAL 
0 
0 
0 
0 
0 
0 
0 
0 

15 15 
4 4 

ROUGHHEAD GRENADIER (Macrourus berglax) XIV 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Greenland Norway 
0 
0 
0 
0 
0 

18 34 
5 
2 

TOTAL 
0 
0 
0 
0 
0 

52 
5 
2 
0 
0 

* preliminary 
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Table 3.12.6.5 Study Group estimates of landings (tonnes). 

SHARKS VARIOUS I and II 
Year RussiaIUSSR 
1988 37 
1989 15 
1990 0 
1991 0 
1992 0 
1993 0 
1994 0 
1995 0 
1996 0 
1997 0 

SHARKS VARIOUS Ill and IV 
Year France 
1988 1 
1989 0 
1990 0 
1991 0 
1992 0 
1993 0 
1994 n/a 
1995 n/a 
1996 n/a 
1997- n/a 

TOTAL 
37 
15 
0 
0 
0 
0 
0 
0 
0 
0 

Germany, F.R. 
0 
0 
0 
5 
0 
4 
2 
1 
2 
3 

Preliminary 

SHARKS VARIOUS Va 
Year Iceland (1) TOTAL 
1988 0 0 
1989 31 31 
1990 54 54 
1991 58 58 
1992 70 70 
1993 39 39 
1994 42 42 
1995 45 45 
1996 65 65 
1997' 70 70 

'preliminary (1) Includes Greenland shark 

SHARKS VARIOUS Vb 
Year Faroes France 
1988 0 
1989 0 
1990 0 
1991 3 
1992 36 
1993 376 
1994 
1995 
1996 
1997' 

UK (England) 
4 
2 
1 
4 
2 
2 
3 
2 
3 

69 

UK (Scotland) 
0 
14 
10 
5 
5 
6 
8 
6 
8 

UK (England) 
0 
0 
0 
0 
5 
9 

TOTAL 
5 

16 
11 
14 
7 

12 
13 
9 

13 
72 

TOTAL 
0 
0 
0 
3 

41 
387 
43 

193 
289 
47 
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Table 3.12.6.5 (Continued) 
SHARKS VARIOUS VI and VII 
Year Faroes France Germany, F.R. Spain UK (England) UK (Scotland) TOTAL 
1988 0 21 0 66 19 0 106 
1989 0 21 0 0 32 8 61 
1990 0 383 0 0 38 5 426 
1991 0 1167 0 0 201 53 1421 
1992 3 2727 0 0 503 133 3366 
1993 0 3441 124 0 821 447 4833 
1994 nla 395 742 727 1864 
1995 2343 2 1315 782 4442 
1996 2815 276 1345 555 4991 
1997* 4118 (1) 71 2753 6942 

*preliminary (1) Includes landings of deepwater sharks from all areas. 

SHARKS VARIOUS Vlll and IX 
Year Portugal (1) UK (England) UK (Scotland) Spain TOTAL 
1988 3545 3545 
1989 1789 1789 
1990 nla 0 
1991 2850 2850 
1992 0 0 3740 3740 
1993 0 nla 0 
1994 4 nla 4 
1995 32 7 nla 39 
1996 25 0 nla 25 
1997' 20 20 

*preliminary (1) A detailed breakdown of the Portuguese landings of 
deepwater sharks from IXc is given in the table below. 

SPECIES OF DEEPWATER SHARKS LANDED BY PORTUGAL FROM IXa 
Species Galeus Centrophorus C. squarnosus Dalatias licha Centroscymnus 

rnelastomus granulosus coelolepis 
1988 21 995 560 149 
1989 17 1027 507 57 
1990 17 1056 475 7 
1991 17 577 420 12 
1992 16 683 421 11 
1993 20 555 338 11 
1994 37 169 577 11 
1995 29 193 544 7 
1996 35 122 41 1 4 
1997- 29 188 356 4 

'Excluding December 

SHARKS VARIOUS X 
Year Portugal Spain TOTAL 
1988 549 549 
1989 560 1583 2143 
1990 602 nla 602 
1991 896 2072 2968 
1992 761 271 9 3480 
1993 592 nla 592 
1994 nla nla 0 
1995 925 nla 925 
1996 901 n/a 901 
1997' 0 

'preliminary 
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Table 3.12.6.6 Silver Scabbardfish. Study Group estimates of landings (tonnes). 

SILVER SCABBARDFISH (Lepidopus caudatus) VI and VII 
Year Germany TOTAL 
1988 0 
1989 0 
1990 0 
1991 0 
1992 0 
1993 2 2 
1994 0 
1995 0 
1996 0 
1997* 

SILVER SCABBARDFISH (Lepidopus caudatus) Vlll and IX 
Year Portugal RussidUSSR TOTAL 
1988 2666 2666 
1989 1385 1385 
1990 547 37 584 
1991 808 808 
1992 1264 110 1374 
1993 2397 2397 
1994 1054 1054 
1995 5672 5672 
1996 1237 1237 
1997* 1723 1723 
'excl. December 

SILVER SCABBARDFISH (Lepidopus caudatus) X 
Year Latvia Portugal TOTAL 
1988 70 70 
1989 91 91 
1990 120 120 
1991 166 166 
1992 1905 255 2160 
1993 1458 264 1722 
1994 373 373 
1995 8 781 789 
1996 81 5 81 5 
1997' 980 980 
'excl. December 

SILVER SCABBARDFISH (Lepidopus caudatus) XI1 
Country RussidUSSR TOTAL 
1988 0 
1989 102 102 
1990 20 20 
1991 0 
1992 0 
1993 19 19 
1994 
1995 
1996 
1997- 
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Table 3.12.6.7 Study Group estimates of landings (tonnes). 

WRECKFISH (Polyprion americanus) VI and VII 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France 
7 
0 
2 

10 
15 
0 

Spain TOTAL 
7 
0 
2 

10 
15 
0 
0 
0 

79 83 

WRECKFISH (Polyprion americanus) Vlll and IX 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

France 
1 
1 
2 
3 
1 
0 

Portugal 
188 
283 
161 
191 
268 
338 
406 
372 
21 4 
163 

WRECKFISH (Polyprion americanus) X 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France Portugal 
0 191 
0 235 
0 224 
0 170 
3 234 
0 308 

428 
240 
240 
166 

Spain UK (EW) 
9 
0 
0 
0 
0 
0 
3 

19 2 
69 8 
44 

Norway TOTAL 
0 191 
0 235 
0 224 
0 170 
0 237 
3 31 1 

428 
240 
240 
166 

TOTAL 
198 
284 
163 
194 
269 
338 
409 
393 
294 
207 

* Preliminary 
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Figure 3.12.6.1 Estimated landings (tonnes) of deep-water species in all areas combined. 
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Figure 3.12.6.2 Estimated landings (tomes) of deepwater species in I and 11. 
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Figure 3.12.6.3 Estimated landings (tonnes) of deep-water species in 111 and IV. 
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Figure 3.12.6.4 Estimated landings (tonnes) of deep-water species in Va. 
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Figure 3.12.6.5 Estimated landings (tonnes) of deep-water species in Vb, 
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Figure 3.12.6.6 Estimated landings (tonnes) of deep-water species in VI and VII. 
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Figure 3.12.6.7 Estimated landings (tonnes) of deep-water species in VIII and IX. 
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Figure 3.12.6.8 Estimated landings (tonnes) of deep-water species in X. 

ICES Coop. Res. Rep. No. 229 -Part 2 255 

Molva dypterygia 
40 
30 
20 
10 
0 

Malva molva 
1 

0.5 

0 
1988 1991 1994 1997 

Chimaera rnonstrosa 
1 

0.5 

0 
1988 1991 1994 1997 

1500 

1000 

500 

0 

Alepocephalidae 
1 

0.5 

0 
1988 1991 1994 1997 

B e r ~  ~ P P .  
1500 

1WO 

500 

0 

Aphanopus carbo 
400 
300 
200 
100 

0 
1988 1991 1994 1997 

Moridae 
60 

40 

20 

0 
1988 1991 1994 1997 

1 

0.5 

0 

. , .  

Sharks 
4W0 
3W0 
2000 
1WO 

0 
1988 1991 1994 1997 

a o s m e  brosme 
1 

0.5 

0 
1988 1991 1994 1997 

Argentina silus 
1 

0.5 

0 

Phycis blennoides 
150 

100 

50 

0 
1988 1991 1994 1997 

Hoplostethus atlanticus 
600 

400 

200 

0 
1988 1991 1994 1997 

60 

40 

20 

0 

Lepidopus eaudatus 
3W0 

2WO 

1WO 

0 
1988 1991 1994 1997 

Polyprion americanus 
600 

400 

200 

0 
1988 1991 1994 1997 



Argentina slius MoIva dypterygia I 

I Aphanopus carbo I Phycis blennoides I Moiva molva 

I Moridae I H o ~ l o ~ t e t h ~ ~  allanticus I Chimaera monstrara I 

Macrourus bergiax Coryphaenoldos rupestris Pagelius bogaraveo 
IWM) 

.., . .  . . . .  . . .  . . .  ;..: '!'. . . i 1.. 
5000 . . . . .  . . 

:i. . . . . .  .,. . > . . . . . .  
. . .  0 

Sharks Lepidopus ca~datus Aiepocepnalidae 

. . . . . . . . . . . . .  .... L~.,; . >  . . .  
05 ." ": .;-. .. ;' . . .  . . . .  ... . . . . .  . . . . . . 

: 0 

1 BTosme brosme I Polv~rion americanus I 
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Figure 3.12.6.10 Estimated landings (tonnes) of deep-water species in XIV 
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3.12.7 Deep-water Species in the ICES Area 

3.12.7.a Blue Ling (Molva dypterygia) 

State of the stocwfishery: It is considered that in 
Divisions Va and Vb and Sub-area VI the exploitable 
biomass are below Up, and are at or slightly above UIa. 

Management objectives: No specific objectives are 
agreed on. 

Advice on management: ICES recommends that F 
be reduced and the possibility of reducing effort in 
spawning areas be considered. 

Proposed reference points: U,,, and Up, can be set at 
0.2*Um and 0.5*Um respectively. For this species 
CPUE in Vb and VI indicates the relative state of the 
stock with regard to these reference points. 

Relevant factors to be considered in management: A 
major part of this fishery is on spawning aggregations 
and experience in Va and Vb indicates that once stocks 
are fished down they do not recover. Little is known of 
the early life history. Age estimation is still a problem 
in this species. 

Landings by ICES Sub-areas and Division by country 
are given in Table 3.12.7.a.l. 

Landings from Division IIa are mainly taken in a 
gillnet fishery off mid-Norway. The relatively minor 
landings from Sub-area 111 and Division N a  are by- 
catches in trawl fisheries. In Division Va blue ling have 
mainly been taken by trawlers in the redfish and 
Greenland halibut fisheries in recent years. In this 
division a directed fishery on spawning concentrations 
was carried out kom 1980 to 1984 in a very limited 
area. In 1993 a fishery on spawning concentrations was 
conducted on the Reykjanes Ridge at the border 
between Division Va and Sub-area X N .  The fishery in 
Division Vb is mainly a bottom trawl fishery on 
spawning aggregations. The trawl fishery is also 
predominant in Sub-area VI. 

There are indications of two stocks in the ICES area, 
one in Sub-area X N  and Division Va with a 
component in Division Vb and another in Sub-area VI 
and adjacent waters of Division Vb. 

Elaboration and special comments: Summaries of the Source of information: Report of the Study Group on 

total landings for all areas and by grouped Sub-areas the Biology and Assessment of Deep-Sea Fisheries 

and by Divisions are given in Figures 3.12.6.1-10. Resources, February 1998 (ICES CM 1998lACFM:lZ). 

Catch forecast: Not available. 

Cutch data (Tahle 3.12.7.a.l): 

'~rel iminar~.  Weights in '000 t. 
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Table 3.12.7.a.l 

BLUE LlNG Ila+b 

Year 
1988. 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroes 
77 
126 
228 
47 
28 

France FRGerma Greenlan Norway UK (EW) 
37 5 3,416 2 
43 5 1,883 2 
49 4 1,128 4 
24 1 1,408 
19 + 3'" 987 2 
12 2 3 "' 1003 + 
nla 2 399 9 
11 1 2 342 1 
7 1 253 2 
(2' 1 280 1 

*Preliminary."' Includes llb. "' Included in VI 

BLUE LlNG Ill 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Denmar Norway Sweden 
10 11 1 
7 15 1 
8 12 1 
9 9 3 

29 8 1 
16 6 1 
14 4 
16 4 
8 3 
14 

Preliminary 

BLUE LlNG IVa 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Denmar 
1 
1 
+ 
1 
1 
2 
+ 

Faroes 
13 

France 
223 
245 
31 9 
370 
237 
74 

Total 
22 
23 
21 
21 
38 
23 
18 
20 
11 
14 

FRGerm Norway 
6 116 
4 196 
8 162 
7 178 
9 263 
2 186 
3 241 
+ 201 
3 67 
+ 61 

UK (EW) 
2 
12 
4 
2 

Preliminary. "' Included in VI 
N.B. 1997 values for UK (EW) are preliminary UK values 

Total 
3,537 
2,059 
1,413 
1,480 
1,039 
1,020 

410 
357 
263 
282 

Total 
363 
458 
493 
621 
554 
410 
278 
476 
167 
230 
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Table 3.12.7.a.1 continued 

BLUE LlNG IVb 

Year France U K Total 
(EW) - 

"Preliminary 

BLUE LlNG IVc 

Year 

1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
199T 

"Preliminary 

BLUE LlNG Va 

Year 

'Preliminary. 

U K Total 
(EW) - 

- 
- 

Faroes FRGerm 
any 

271 
403 

1,029 
241 
321 
40 
89 1 
113 2 
36 3 
25 

Iceland Norway Total 
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Table 3.12.7.a.1 continued 

BLUE LlNG Vbl 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997- 

Faroes 
3,487 
2,468 
946 

1,573 
1,918 
2,088 
1065 
1,606 
1100 
778 

France 
3,038 
1,802 
1,707 
562 
315 
151 
140 
31 7 
157 
(61 

FRGerma Norway 
49 94 
51 228 
71 450 
36 196 
21 390 
24 21 8 
3 (21 173 
2 38 
3 82 
+ 64 

UK UK (Scot) Total 
6,668 
4,549 
3,174 

1 2,368 
4 2,648 
19 2,500 

1,381 
4 1,967 

1,342 
11 853 

*Preliminary. \'' Included in Vb2. (2) Includes Vb2 '(6) Included in VI 
N.B. 1997 values for UK (EW) are preliminary UK values 

BLUE LlNG Vb2 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997- 

Faroes 
2,788 
622 
68 
71 

1,705 
182 
239 
162 
42 
300 

Norway UK (Scot) 
72 

*Preliminary. lncludes Vbl 

BLUE LlNG Vla 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Faroes 
14 
6 

8 
4 

0 
0 
0 

France FRGerma 
6,616 2 
7,383 2 
4,487 44 
3,226 18 
3,330 4 
3,116 48 
261 0 24 
2743 + 
3024 4 

4157 ('I + 

Total 
2,860 

71 7 
259 
143 

1,962 
295 
266 
202 
104 
348 

Ireland Norway Spain (inc 
29 
143 
54 
63 
129 

3 27 
73 90 433 
11 96 392 

50 681 
1 29 

*Preliminary. "' lncludes Vlb N.B. 1997 values for UK (EW) are preliminary UK values 

Total 
6,664 
7,534 
4,586 
3,351 
3,491 
3,249 
3,322 
4,014 
5,175 
5.991 
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Table 3.12.7.a.1 continued 

BLUE LlNG Vlb 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroes 
2,000 
1,292 
360 
111 
231 
51 
5 
1 
0 
0 

France 
499 
60 

1,125 
3,531 
1,272 
840 

26 
86 
(21 

FRGerma Norway 
37 42 
22 217 

127 
6 102 
2 50 

109 50 
104 33 
160 12 
92 7 

6 

UK (Scot) 
14 
16 
2 
15 
14 
57 
25 
38 
74 

Total 
2,601 
1,607 
1,614 
3,770 
1,571 
1,173 

170 
248 
296 
632 

'Preliminary. '" Includes X11. "' Included in N.B. 1997 values for UK (EW) are preliminary UK 

BLUE LlNG Vlla 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France UK Total 

1 1 

- 

*Preliminary. "I Included in Vla 

BLUE LlNG Vllb,c 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997" 

France FRGerm 
22 1 
279 
159 
152 
116 
102 
100 
95 
111 

Ireland Norway Spain UK (EW) UK Total 
23 

281 
159 
152 

6 125 
28 143 
22 130 
11 112 
57 183 

51 

*Preliminary. "' lncluded in Vllg- N.B. 1997 values for UK (EW) are preliminary UK values 
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Table 3.12.7.a.l continued 

BLUE LlNG Vlld,e 

Year France .. . Total 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

*Preliminary. "' Included in Vla 

BLUE LlNG Vllg-k 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France FRGerm Spain "' UK (EW) UK Ireland Total 

*Preliminary. "' Included in Vla "' N.B. 1997 values for UK (EW) are preliminary UK 

BLUE LlNG X 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroes Portugal France 

'Preliminary. "' Included in Vla 

Total 
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Table 3.12.7.a.1 continued 

BLUE LlNG XI1 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroes France 
263 
70 
5 

1,147 
971 

654 2,591 
382 Ill 

376 46 
445 Ill 

1 

'Preliminary. "' Included in Vla 

BLUE LlNG XIV 

FRGerma Spain UK UK (Scot) Total 
263 
70 
5 

1147 
971 

90 3335 
25 407 

12 434 
368 19 832 
41 1 5 417 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

'preliminary 

Faroes 
21 
13 

France FRGerma Greenlan Iceland Norway 
21 8 3 
58 
64 5 
105 5 + 
27 2 50 

390 16 3,124 173 
15 300 11 
4 117 

(1) 12 

Total 
242 
71 
79 

155 
110 

3725 
384 
140 
12 
70 

ICES Coop. Res. Rep. No. 229 -Part 2 



3.12.7.b Ling 

State of the stocklfishery: CPUE declining in all areas 
except Va. Norwegian longline data suggest that 
exploitable biomass in the most heavily exploited areas 
are below Up, and may be near U,,. Estimates of Z 
range from 0.4 to 1.0 and average 0.6 indicating F>F, 
for all areas. 

Management objectives: No specific objectives are 
agreed on. 

Advice on management: ICES recommends that F 
be reduced in all areas. Catch, effort and biological 
information should be collected for all f~heries .  

Proposed reference points: UI, and Up, can be set at 
0.2*Um and 0.5*Um, respectively. For this species 
CPUE in Vb and VI indicates the relative state of the 
stock with regard to these reference points. A 
precautionary fishing mortality F,, can be set at F,, = 
M where it is likely that M is 4 . 2 .  

Catch forecast: Not available. 

Elaboration and special comment: Summaries of the 
total landings for all areas and by grouped Sub-areas 
and by Divisions are given in Figures 3.12.6.1-10. 
Landings by ICES Sub-area, Division and nation are 
given in Table 3.12.7.b.l. 

The major fishery in Division IIa is the Norwegian 
longline fishery. This fishery also operates in other 
Sub-areas and Divisions. The catches in Division Va 
are by-catches in longline, gillnet and bottom trawl 

fisheries. In Division Vb the majority of the catches is 
taken by longliners rather than trawlers. In Sub-areas 
VI and VII trawl fisheries are predominant. There is 
currently no evidence of separate stocks within the 
ICES area. 

In interpreting the data, full allowance may not have 
been made for increasing longline efficiency in the 
CPUE time series. The assessment may therefore be 
optimistic. 

Source of information: Report of the Study Group on 
the Biology and Assessment of Deep-Sea Fisheries 
Resources, February 1998 (ICES CM 19981ACFM:12). 

1 Preliminary. Weights in '000 t. 
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Table 3.12.7.b.l Ling. Study Group estimates of landings (tonnes). 

LING Ila 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France 
29 
19 
20 
12 
9 
9 
nla 
6 
2 
n/a 

Norwav 
6.070 
7.326 
7.549 
7.755 
6.495 
7032 
6169 
5.921 
6.059 
5.343 

*Preliminan 

LING Ilb 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 

1997* 

'*Prelirninarv 

LING m 

Norway U K (Em Total 
7 7 

Denmark 
165 
246 
375 
27 8 
323 
343 
244 
222 
212 
164 

Norwav 
135 
140 

Sweden 
29 
35 
30 

UK Total 
- 331 
- 422 
- 543 
- 484 
- 547 

15 642 
- 474 
- 422 

402 
295 

*Preliminan 

LING N a  

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 

1997' 

Denmark 
408 
578 
610 
609 
613 
629 
528 
406 
512 
640 

Netherl 
4 
16 

Sweden 
5 
29 
13 
24 
28 
13 
3 
5 
4 
3 

*Preliminarv. (1) lncludes N b  1988-1993. 

LING 1Vb.c 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Nonvay UK(EW) UK FRGer Total 
100 173 106 - 379 
43 236 108 - 387 
59 268 128 - 455 
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Table 3.12.7.b.1 continued 

LING 

Farces 
619 
614 
399 
530 
526 
501 
548 
463 
358 
299 

Iceland 
5.098 
4.898 
5.157 
5.206 
4.556 
4.333 
4.053 
3.729 
3670 
3515 

Norwav 
10 
5 

20 
0 

Total 
5.861 
5.612 
5.598 
5,805 
5.116 
4.854 
4.604 
4.192 
4.060 
3.814 

'Preliminarv. 

LING 

Year Denyark Faroes Fmce "' FRGerm Nonvav UK (EW) UK (Scot) Total 
1988 4 1.383 53 4 884 I 5 2,330 
1989 - 1.498 4 4  2 1.415 3 2,962 
1990 - 1.575 36 I 1.441 + 9 3.062 
1991 - 1.828 37 2 1.594 4 3.465 
1992 - 1.218 3 + 1.153 15 11 2.400 
1993 - 1.242 5 1 921 62 I1 2.242 
1994 - 1.541 6 13 1047 30 20 2.657 
1995 2.789 4 13 446 2 32 3.286 
1996 2672 12 28 2.712 
1997 3224 37 3.261 

*Prehrmnarv.") Includes Vb2. '2' Includes I t reported (I1 Includes Vb? and Va 

LING 

Year F m s  Nanvav UK(EW) UK Total 
1988 832 1.284 2.116 
1989 362 1.328 1.690 
1990 162 633 795 
1991 492 555 1,047 
1992 577 637 1.214 
1993 282 332 614 
1994 479 486 965 
1995 281 503 784 
1996 102 798 900 
1997 526 397 923 

*Preliminw. (1) Included in Vbl. 

LING 

Belgium Denmark Farces France FRGeman Ireland 
(1) Y 

4 + 5.381 6 196 
6 I 6 3.417 11 138 

+ 8 2.568 I 41 
3 + 3 1.777 2 57 

I 1.297 2 38 
+ + 1.513 92 171 
I I 1713 134 133 

2 0 1970 130 108 
0 1762 370 106 
0 135 70 

*Preliminan. ( I )  Includes VIb 

LING 

Farces 
196 
17 
3 

35 
4 

104 
66 
0 
0 

France (2) FRGerman 

*Preliminary. (I)  Includes XII. (2) See Ling Vla. 

ICES Coop. Res. Rep. No. 229 - Part 2 

Spain (2) 

Norway Spain UK (EW) UK (Isle of UK (NI) UK (Scot) Total 
(1) Man) 

Total 
1.765 
3.743 
1.505 
2.662 
1.891 
1.522 
2.540 
1.638 
1.124 

809 



Table 3.12.7.b.1 continued 

LING VU 

Year France Total 
1988 5.057 5.057 
1989 5.261 5.261 
1990 4.575 4.575 
1991 3.977 3.977 
1992 2.552 2.552 
1993 2.294 2.294 
1994 2.185 2.185 
1995 (I)  
1996 (1) 
1997* (I) 

(I)  Re~oaed bv Division 

LING VUa 

Year Belgium France Ireland UK (hie of UK (NO UK (Scot) 
h""", 

38 10 
I 43 7 
1 59 27 
2 60 18 
I 40 10 
2 60 15 
2 76 16 
1 (2) 34 

17 

Total 

*Preliminarv. (1) French catches in VU not s ~ l i t  into divisions. see Line VII 
(2) Included with UK (EW) 

LING VUb.c 

France FRGeman 
(1) 
(1) + 
(1) 
(1) 
( I )  

Ireland 
50 
43 

UK (NI) UK (Scot) 
8 
5 

Total 
865 
577 

*Preliminaw. (I)  See Line VII. (3) Included with VU e-k 
(2) Included with UK ( E W  

LING VUd.e 

Year Beleium Denmark F m c e  Ireland UK(EW) UK(Scot) Total 
1988 36 + (1) 743 779 
1989 52 ( I )  644 4 700 
1990 31 (1) 22 743 3 799 
1991 7 (1) 25 647 I 680 
1992 10 + (1) 16 493 + 519 
1993 15 ( I )  42 1 + 436 
1994 14 + ( I )  437 0 451 
1995 10 885 2 492 0 1.389 
1996 15 960 499 3 1.477 
1997% 12 372 384 

*Prehmlnarv (1) See L n e  VU 
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Table 3.12.7.b.1 continued 

LNG V N  

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Ireland 

3 
5 
I 

UK (Scot) 

3 

4 
+ 

0 
0 

*Preliminarv. (I)  See Line VU 

LNG Vne-k 

Year Belgium Denmark France (I) FRGeman Ireland Naway  Spain (2) UK (EW) UK (Isle of UK (N I) UK Total 
v Man) (Scot) 

*Preliminan,. (I)  See Line VU. (2) Includes VIlbc (31 Included in UK (EW) 

LNG VlIl 

'*Preliminan, 

LING XU 

Year F a r m  Nowav  U K (EW) Total 
1988 

LING XN 

Year Faraes FRGeman Iceland Noway UK IEWI UK(Scot) Total 
1988 3 3 
1989 I 1 
1990 I 2 6 9 
1991 + + 1 1 
1992 9 7 1 17 
1993 + I 8 9 
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3.12.7.c Tusk (Brosme brosme) 

State of the stoekfishery: The stock is at present 
considered to be harvested outside safe biological limits 
as defined by the proposed reference points. CPUE 
declining in all areas except perhaps in Va. Norwegian 
longline data suggest that exploitable biomass in the 
most heavily exploited areas are below Up, and may be 
near Ul-. Estimates of Z range fiom 0.4 to 1.0 and 
average 0.6 indicating F>Fp, for all areas. 

Management objectives: No specific objectives are 
agreed on. 

Elaboration and special comment: Summaries of the 
total landings for all areas and by Sub-aremivision are 
given in Figures 3.12.6.1-10. Landings by Sub- 
area/Division and nation are given in Table 3.12.7.c.l. 

Age estimation has improved significantly and new 
information for Va will soon be available. 

Source of information: Report of the Study Group on 
the Biology and Assessment of Deep-Sea Fisheries 
Resources, February 1998 (ICES CM 1998/ACFM:12). 

Advice on management: ICES recommends that F Cntrh A d s  ( T l h l ~  117 7 c 11. - 
be reduced in all areas. Catch, effort and biological 
information should be collected fur all fisheries. 

Proposed reference points: UI, and Up, can be set at 
0.2*Um and 0.5*Um respectively. A precautionary 
fishing mortality Fp, can be set at F,. = M where it is 
likely that M is ~ 0 . 2 .  

Relevant factors to be considered in management: 
There is currently no evidence of separate stocks within 
the ICES area. Landings are mainly by-catches in 
longline fisheries directed at ling and blue ling in 
Divisions IIa, Va, Vb and VIa. In Division Vb tusk is 
also taken as a by-catch in trawl fisheries. 

Catch forecast: Not available. '~rel iminar~.  Weights in '000 t. 
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Table 3.12.7.c.1 Tusk. Study Group estimates of landings (tonnes). 

TUSK Ila 

Year Faroes 
1988 115 
1989 75 
1990 153 
1991 38 
1992 33 

1993 
1994 281 
1995 77 
1996 0 
1997- 1 
'Preliminary. llncludes Ilb. 

France FRGermany 
32 13 
55 10 
63 13 
32 6 
21 2 
23 2 
nla 2 
15 3 
11  5 

+ 

Greenland Norway 
- 14.241 
- 19.206 
- 18,387 
- 18,227 
- 15,908 

1 1  17,545 
- 12,266 

20 11,271 
12029 
8634 

UK (EW) UK (Scot) Total 
2 - 14,403 
4 - 19,350 
12 + 18,628 
3 + 18,306 
10 15,974 
3 + 17,584 
3 - 12,552 
1 11,387 
1 12,046 
1 8,636 

TUSK Ilb 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
'Preliminary 

Norway UK(EW) Total 
0 
0 
0 
0 
0 

1 1 
0 

229 229 
161 161 
91 2 93 

TUSK Ill 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
'Preliminary 

Denmark Norway 
8 51 
18 71 
9 45 
14 43 
22 46 
19 48 
6 33 
4 33 
6 32 
2 25 

Sweden Total 
2 61 
4 93 
6 60 
27 84 
15 83 
12 79 
12 51 
5 42 
6 44 

27 

TUSK lVa 

Year Denmark Faroes 
1988 83 1 
1989 86 1 

1990 136 1 
1991 142 12 
1992 167 
1993 102 4 
1994 82 4 
1995 81 6 
1996 120 8 
1997' 137 0 
'Preliminary. (1) Includes iVb 1988-1993. 

France FRGermany 
201 62 
148 53 
144 48 
212 47 
119 42 
82 29 
nla 27 
68 24 
47 47 
224 19 

Norway Sweden (I) 
3,998 
6,050 + 
3,838 1 
4.008 1 

4.435 2 
4,768 + 
3,001 + 
2,988 
2970 
1763 + 

UK (EW) UK (NI) 
12 
18 + 
29 
26 
34 
9 
24 
10 
11  
16 

UK (Scot) Total 
72 4,429 
62 6,418 
57 4,254 
89 4,537 
131 4,930 
147 5,141 
151 3,269 
171 3,348 
164 3,367 

2,159 
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Table 3.12.7.c.l continued 

TUSK lVb 

Year Denmark Norway FRGermany 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 1 
1996 4 
1997' 2 
'Preliminary. 

TUSK Va 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997- 
'Preliminary 

TUSK Vbl 

Faroes 
3,757 
3,908 
2,475 
2,286 
1,567 
1,329 
1212 
979 
872 
575 

Germany Iceland 
3.078 
3.143 
4.816 
6.446 
6.442 
4,746 
4,612 

1 5,245 
1 5226 

4630 

Year Denmark Faroes France 

1988 + 2,827 81 
1989 - 1,828 64 
1990 - 3,065 66 
1991 - 3,829 19 
1992 - 2,796 11 
1993 - 1,647 9 
1994 - 2,649 nla 
1995 3,059 15 
1996 1,636 8 
1997' 1,849 
'Preliminary. (1) Included in Vb2. (2) Includes Vb2. 

TUSK Vb2 

Year 

1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroe 
Islands 

545 
163 
128 
375 
541 
292 
445 
225 
46 

157 

Norway UK (EW) 

1,061 
1,237 

851 
721 
450 
285 
462 + 
404 (2) 
536 
420 

U K (E & W) UK (Scot) Total 

Norway Total 
20 6,855 
10 7,061 

7,291 
8,732 
8,009 
6,075 
5,824 
6,225 

3 6,102 
5,205 

FRGermany 

UK (Scot) (1) 

Norway UK (EW) 

Total 

UK (Scot) Total 
(1) 

4.059 

'Preliminary. (1) includes Vbl. (2) See Vbl 



Table 3.12.7.c.1 continued 

TUSK Vla 

Year Denmark Faroe France Germany, Fed. Ireland Norway UK UK (Ni) 
Islands (1) Rep. 

1988 766 1 - 1,310 
(EW) 

30 
1989 + 6 694 3 2 1,583 3 
1990 9 723 + 1,506 7 + 
1991 5 514 + - 998 9 + 
1992 532 + - 1,124 5 
1993 386 4 3 783 2 + 
1994 + nla 6 1 865 5 
1995 0 332 + 33 990 1 ... 
1996 0 354 1 5 890 1 
1997. 0 (3) + 3 750 1 
'Preliminary. (1) Reported for Sub-area VI. Not allocated by divisions. (3) Included in IV. 

TUSK Vlb 

Year Faroes France FRGerma Ireland 
n Y 

1988 217 
1989 41 
1990 6 
1991 + 5 
1992 63 + 5 
1993 12 + 32 
1994 70 + 30 
1995 79 + 33 
1996 0 30 
1997' 0 20 
'Preliminary. (1) See Vla. (2) Includes XIi. (3) included in Vla. 

Norway 

601 
1.537 

738 
1.068 

763 
899 

1673 
1,415 

836 
359 

TUSK ViI 

Year France Total 
1988 15 15 
1989 22 22 
1990 20 20 
1991 15 15 
1992 16 16 
1993 9 9 
1994 nla 
1995 3 3 
1996 4 4 
1997' (1) 
" Preliminary. (1) Included in IV. 

TUSK Vila 

Country France ( I )  UK (EW) UK (Scot) Total 
1988 + 
1989 + 
1990 + + 
1991 1 1 
1992 + 2 2 
1993 + + 
1994 + 
1995 1 1 
1996 
1997' (2) 
.Preliminary. (1) French catches not split into divisions, (2) included in IV 
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Spain UK UK (NI) 
(3) (EW) 

UK United Total 
(Scot) Kingdom 

13 2,120 
6 2,291 

11 2,247 
17 1,538 
21 1,682 
31 1,209 
40 917 
79 1,435 

126 1,377 
754 

UK United Total 
(Scot) Kingdom 

34 860 
12 1592 
19 765 
25 1101 
30 865 
54 1WO 
66 1845 
35 1563 
69 938 



Table 3.12.7.c.1 continued 

TUSK Vllb.c 

Year France (1) ireland Norway Spain (3) UK (EW) UK (NI) UK (Scot) United Kingdom Total 
1988 12 5 + 17 
1989 91 91 
1990 3 138 1 2 144 
1991 7 30 2 1 1 41 
1992 8 167 33 1 3 21 2 
1993 15 70 17 + 12 114 
1994 9 63 9 8 89 
1995 20 18 6 ... 1 45 
1996 11 38 4 1 54 
1997' (2) 33 61 1 95 
'Preliminary. (1) French catches not split into divisions, see Tusk VIi. (2) included in IV. (3) Included in Vllg-k. 

TUSK Vllg-k 

Year France ( I )  FRGenany Ireland Norway Spain (3) UK (EW) UK (Scot) United Kingdom Total 
1988 5 5 
1989 82 1 83 
1990 27 0 + 27 
1991 8 2 10 
1992 38 38 
1993 17 7 3 27 
1994 12 12 3 27 
1995 8 18 8 34 
1996 20 3 3 26 
1997' (2) 4 2 
'Preliminary. (1) French catches not split into divisions, see Tusk VII. (2) Included in IV (3) Includes Vilb,c. 

TUSK Vllla 

Year U K (EW) Total 
1988 1 1 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
' Preliminary. 

TUSK XI1 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
'Preliminary. 

Faroes France Iceland Noway 
1 
1 
0 
1 
1 

12 + 
n/a + 

8 rda 10 
7 9 142 

10 + 18 

Total 
1 
1 

0 
1 

1 
12 
0 

18 
158 
28 
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3.12.7.d Roundnose grenadier (Coryphaenoides rupestris) 

State of the stocklfishery: The stock in Sub-area VI 
and VII is at present considered to be harvested inside 
safe biological limits as defined by the proposed 
reference points with exploitable biomass above Up, and 
Fat  or below F,.. There has been a decline in catch and 
catch rates in Vb. The state of the stock in other Sub- 
areas or Divisions is unknown. 

Management objectives: No specific objectives are 
agreed on. 

Advice on management: ICES recommends 
immediate reduction in fisheries that cannot be 
shown to be sustainable. A11 remaining fishing 
activity should be conducted in the context of 
effective management which emphasizes 
documentation of fishing activity, and which can 
react appropriately to biological characteristics of 
the populations. 

Proposed reference points: U,M and Up, can be set at 
0.2*Um and 0.5*Um respectively. A precautionary 
fishing mortality F,, can be set at Fp, = M where it is 
likely that M is <0.1 given the age range. 

Relevant factors to be considered in management: In 
Sub-areas VI and VII the effort directed to roundnose 
grenadier is variable. CPUE data have improved by 
using a reference fleet. Discard data are also available 
from the commercial fishery. The distribution of the 
species extends beyond the depths normally associated 
with the commercial fisheries and the assessment of the 
stock, in fact, could be viewed as conservative. There 
are probably unreported landings from international 
waters. 

Catch forecast: Not available. 

Elaboration and special comment: Summaries of the 
total landings for all areas and by Subarea/Division are 
given in Figures 3.12.6.1-10. Landings by Sub 
area/Division and nation are given in Table 3.12.7.d.1. 

There is a directed fjord fishery on roundnose grenadier 
in Sub-area 11. In Sub-areas I11 and IV landings are 
mainly from the directed fishery in the Skagerrak by 
Danish bottom trawl and by-catch from Norwegian 
shrimp fishery. Landings from Sub-area V are mainly 
from the directed trawl fishery by the French fleet. 
Landings from Faroes vessels represent by-catch in the 
past three years. There is a directed trawl fishery in 
Sub-areas VI and VII. There is a variable directed trawl 
fishery in Sub-area XI1 and a possibility that some 
landings from international waters are unreported. 
Landings in Sub-areas VIII and IX represent by-catch 
from the French trawl fishery. 

Source of information: Report of the Study Group on 
the Biology and Assessment of Deep-Sea Fisheries 
Resources, February 1998 (ICES CM 1998lACFM:lZ). 

Catch data (Table 3.12.7.d.l): 

1988 2 
1989 13 
1990 12 
1991 19 
1992 17 
1993 14 
1994 12 
1995 12 
1996 10 
1997' 11 

'Preliminary. Weights in '000 t. 
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Table 3.12.7.d.l Roundnose grenadier. Study Group estimates o f  landings (tonnes) 

ROUNDNOSE GRENADIER (Coryphaenoides rupestris) I and II 
Year Denmark France FRGermany Noway Russia/USSR 

1988 

1989 3 2 16 

1990 26 2 12 

1991 39 3 28 

1992 1 1 1  0 29 

1993 33 0 2 

1994 3 12 

1995 nla 

1996 1 

1997' 100 

'Preliminary 

ROUNDNOSE GRENADIER (Coryphaenoides rupestris) Ill and IV 
Year Denmark France 

'Preliminary 

ROUNDNOSE GRENADIER (Coryphaenoides WpeStriS) Va 
Year Faroes Iceland'" 

1988 2 

1989 2 2 

1990 7 

1991 48 

1992 210 

1993 276 

1994 210 

1995 0 398 

1996 1 139 

1997' 0 183 

'Preliminary "' includes other grenadiers. 

ROUNDNOSE GRENADIER (Coryphaenoides rupestris) Vb 
Year Faroes France 

1988 

1989 20 166 

1990 75 1129 

1991 22 1394 

1992 551 1480 

1993 339 345(1) 

1994 286 211(1) 

1995 405 464(1) 

1996 93 479(1) 

1997' 53 (2) 

'Preliminary 
(1) Includes Va (2) Included in Vi and VII 

FRGermany 

I 
1 

2 

4 

TOTAL 

2 

4 

7 

48 

210 

276 

210 

398 

140 

183 

Norway Sweden 

5 
1 

280 2 

304 10 

21 1 755 

55 

42 

1 

Norway FRGermany Russia/USSR 

1 

5 52 

4 

7 1 

1 6 

14 

1 

GDR TOTAL 

JK (Scot) TOTAL 

61 8 

2 1052 

1531 

2070 

4 4247 

1868 

1968 

15 2244 

5 1185 

10 134 

TOTAL 

1 

243 

1208 

1424 

2038 

698 

498 

869 

574 

53 
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Table 3.12.7.d.l (continued) 

ROUNDNOSE GRENADIER (Coryphaenoides rupestris) VI and VII 
Year Faroes France FRGermany Ireland 

1988 27 4 

1989 2 2433 3 

1990 29 5944 2 

1991 8159 7 

1992 99 8019 142 

1993 263 8214 1 

1994 8525 15 14 

1995 0 7602 2 59 

1996 0 6799 

1997' 0 7463(1) 

'Preliminary 
'provisional (1) Includes V 

ROUNDNOSE GRENADIER (Coryphaenoides rupestris) Vlll and IX 
Year France TOTAL 
1988 0 

1989 0 
1990 5 5 

1991 1 1 

1992 12 12 

1993 14 14 
1994 5 5 
1995 0 0 

1996 0 0 
1997. n/a 

'Preliminary 

ROUNDNOSE GRENADIER (Coryphaenoides rupestris) X 
Year Faroes France TOTAL 
1988 

1989 

1990 

1991 
1992 

1993 

1994 

1995 

1996 

1997' 

'Preliminary 

ROUNDNOSE GRENADIER (Coryphaenoides rupestris) XI1 
Year Faroes France FRGermany Iceland 

1988 

1989 

1990 

1991 10 

1992 72 

1993 0 39 

1994 457 0 9 
1995 359" 0 

1996 136 o n 
1997' 138 n/a 

'Preliminary "* includes some from Vlb 

Norway Spain 

Latvia RussiaIUSSR 

1060 

9495 

2838 

4296 2900 

1684 295 

2176 

675 

UK (EW) UK (Scot) TOTAL 
1 32 

2 2440 

5975 

8166 

2 112 8379 
1 8479 

11 8565 

82 7745 

156 6955 

200 205 

Spain TOTAL 
1060 

9495 

2836 

7206 

2051 

2215 

1141 

0 

1136 1349 

1800 3235 
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Table 3.12.7.d.l (continued) 

ROUNDNOSE GRENADIER (Coryphaenoides rupestns) XIV 

Country Faroes FRGermany Greenland Iceland"' Norway UK (EW) UK (Scot) TOTAL 

1988 45 7 52 

1989 3 42 45 

1990 45 1 1 47 
1991 23 4 2 29 

1992 19 1 4 6 1 31 

1993 4 18 4 26 

1994 10 5 15 

1995 0 13 14 27 

1996 0 6 19 25 

1997' 6 34 12 63 

'Preliminary 
"' includes other grenadiers 
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3.12.7.e Black scabbardfish (Aphanopus carbo) 

State of the stocklfishery: Unknown. Elaboration and special comment: Summaries of the 
total landings for all areas and by Sub-area/Division are 

Management objectives: No specific objectives are given in Figures 3.12.6.1-10. Landings by Sub- 
agreed on. area/Division and nation are given in Table 3.12.7.e.1. 

Advice on management: ICES recommends 
immediate reduction in fisheries that cannot be 
shown to be sustainable. A11 remaining fiihing 
activity should be conducted in the context of 
effective management which emphasizes 
documentation of fishing activity, and which can 
react appropriately to biological characteristics of 
the populations. 

Relevant factors to be considered in management: 
Little is known about the stocks of black scabbardfish. 
The fishery in Sub-areas VI and VII is on immature 
fish of a mean length of about 100 cm. In Sub-area IX 
the fishery is on mature fish but they are not in 
spawning condition. Mature fish have also been found 
in Sub-area XII. Spawning fish have only been found 
off Madeira. The eggs and smallest juveniles are 
unknown and juveniles are very rare in both trawl and 
longline catches. 

Catch forecast: Not available. 

There are directed trawl fisheries in Sub-areas VI and 
VII and directed iongline fisheries in Sub-areas VIII 
and IX. In Sub-area XI1 a new directed trawl fishery 
developed recently. Black scabbardfish is caught as by- 
catch in the trawl fisheries on blue ling and redfish in 
Sub-area V. 

Source of information: Report of the Study Group on 
the Biology and Assessment of Deep-Sea Fisheries 
Resources, February 1998 (ICES CM 1998lACFM12). 

. 

1997' 7 
'Preliminary. Weights in '000 t. 
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Table 3.12.7.e.l Black scabbardfish. Study Group estimates of landings (tonnes). 

BLACK SCABBARDFISH (Aphanopus carbo) Ill and IV 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

France 
2 
0 
57 
0 
0 
0 
13 

Germany UK(Scot) TOTAL 
2 
0 

57 
0 
0 
0 

3 16 
2 2 
1 4 
2 2 

'Preliminary 

BLACK SCABBARDFISH (Aphanopus carbo) Va 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Iceland TOTAL 
0 
0 
0 
0 
0 

0 0 
1 1 
+ + 
0 0 
1 1 

BLACK SCABBARDFISH (Aphanopus carbo) Vb 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Faroes 

*Preliminary 
(1) included in VI and VII 

France Germany TOTAL 
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Table 3.12.7.e.l (Continued) 

BLACK SCABBARDFISH (Aphanopus carbo) VI and VII 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroes France Germany Ireland Spain UK (Scot) UK(EWNI) 

*Preliminary 
(1) including V 

BLACK SCABBARDFISH (Aphanopus carbo) Vlll and IX 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

France Portugal 
3385 
3553 

0 3330 
I 3995 
0 4427 
0 4520 
0 3429 

4272 
126 3686 

3350 

Spain TOTAL 
3385 
3553 
3330 
3996 
4427 
4520 
3429 
4272 

3 3815 
0 3350 

BLACK SCABBARDFISH (Aphanopus carbo) X 

Country Faroes Portugal TOTAL 
1988 
1989 
1990 
1991 166 
1992 370 
1993 2 
1994 
1995 3 
1996 11 0 
1997" 3 0 
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Table 3.12.7.e.1 (Continued) 

BLACK SCABBARDFISH (Aphanopus carbo) XI1 

Year Faroes France Germany Spain TOTAL 
1988 
1989 
1990 
1991 
1992 512 51 2 
1993 1051 1144 
1994 779 824 
1995 301# 301 
1996 187 4 253 191 
1997- 102 98 102 

#includes Vlb Hatton Bank 
*preliminary 
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3.12.73 Greater silver smelt or argentine (Argentina silus) 

State of the stocwfrshery: CPUE data are unreliable 
because this is a semi-pelagic shoaling species. A high 
proportion of the landings are fish of 15 years and 
older. 

Management objectives: No specific objectives are 
agreed on. 

Advice on management: ICES recommends 
immediate reduction in fisheries that cannot he 
shown to be sustainable. A11 remaining fishing 
activity should be conducted in the context of 
effective management which emphasizes 
documentation of fishing activity, and which can 

fishery. In Divisions Va and Vb the fishery has 
changed from a by-catch to a targeted fishery. The 
fishery in Sub-areas VI and VII is on spawning 
aggregations but the effort varies according to the 
availability of other species such as scad and blue 
whiting. ICES recommends that existing data on this 
species be analysed and made available for assessment 
purposes. Acoustic surveys may be useful in some 
areas. 

Source of information: Report of the Study Group on 
the Biology and Assessment of Deep-Sea Fisheries 
Resources, February 1998 (ICES CM 1998/ACFn?:12). 

react appropriately to biological characteristics of 
the populations. 

Catch forecast: Not available. 1988 
1989 

Elaboration and special comment: Summaries of the 1990 
total landings for all areas and by Sub-area/Division are 1991 
given in Figures 3.12.6.1-10. Landings by Sub- 1992 
area/Division and nation are given in Table 3.12.7.f.l. 1993 

1994 -. 

In Sub-areas I and I1 the decline in landings probably 1995 28 

represents a change in target species. In Sub-areas 111 1996 24 

and N the argentine is both targeted and a by-catch 1997' 18 
* Provisional. Weights in '000 t. 
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Table 3.12.7.f.l Argentines. Study Group estimates of landings (tonnes). 

ARGENTINES (Argentina silus) I and II 
Country Germany Netherlands 
1988 
1969 
1990 5 
1991 
1992 
1993 
1994 
1995 357 
1996 
1997' 

'Preliminary 

Norway 
11 332 
8367 
9115 
7741 
6234 
7913 
6217 
6418 
6604 
4463 

ARGENTINES (Argentina silus) Ill and IV 
Country Denmark Faroes France 
1968 1062 
1969 1322 
1990 737 
1991 1421 1 
1992 3565 
1993 2353 
1994 1118 
1995 1061 
1996 1446 370 
1997' 

*Preliminary 

ARGENTINES (Argentina silus) Va 
Country Iceland 
1988 206 
1989 8 
1990 112 
1991 247 
1992 657 
1993 1255 
1994 613 
1995 492 
1996 808 
1997' 2499 

"Preliminary 

TOTAL 
206 
8 

112 
247 
657 
1255 
61 3 
492 
608 
2499 

ARGENTINES (Argentina silus) Vb 
Country Faroes RussiaIUSSR UK (Scot) 
1988 287 
1989 1 1 1  116 
1990 2885 3 
1991 59 1 
1992 1439 4 
1993 1063 
1994 960 
1995 5534 6752 
1996 9495 3 
1997' 8433 

*Preliminaly 

Poland Portugal RussiaIUSSR UK (Scot) TOTAL 
5 14 11351 

23 8390 
91 20 
7741 
8234 
791 3 

590 6807 
6775 
6604 
4463 

Germany Netherlands Notway 
1 1655 

335 2128 
13 1571 
0 3 1123 
1 70 698 

298 568 
4 
1 
213 
704 

TOTAL 
287 
227 
2888 
60 

1443 
1063 
960 

12286 
9498 
8433 

UK (Scot) TOTAL 
2718 

1 3786 
2321 

6 2554 
101 4435 
56 3275 
24 1146 
20 1082 
22 2051 
19 724 
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Table 3.12.7.f.1 (Continued) 

ARGENTINES (Argentina silus) VI and VII 
Country Faroes France Germany Ireland Netherlands Norway UK (EW) UK (Scot) UK (NI) 
1988 5454 4984 
1989 188 6103 3715 12184 198 3171 
1990 689 37 585 5871 112 
1991 7 453 4723 10 4 
1992 1 320 5118 467 
1993 1168 409 
1994 43 150 41 37 1377 
1995 1597 357 6 5440 146 
1996 1394 295 3953 221 
1997' 1496 702 20 

'Preliminary 

'ARGENTINES (Argentina silus) XI1 
Country Faroes TOTAL 
1988 
1989 
1990 
1991 
1992 
1993 6 6 
1994 
1995 
1996 1 1 

"Preliminary 

ARGENTINES (Argentina silus) XIV 
Country Norway TOTAL 
1988 
1989 
1990 6 6 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

'Preliminary 

TOTAL 
10438 
25559 
7294 
5197 
5906 
1577 
5707 
7546 
5863 
221 8 
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3.12.7.g Orange roughy (Hoplostethus atlanticus) 

State of the stocklfishery: The stock in Sub-area VI is Catch forecast: Not available. 
at present considered to be harvested outside safe 
biological limits as defined by the proposed reference ~ l ~ b ~ ~ ~ t i ~ ~  and special comment: Summaries of the 
points with exploitable biomass below Uli, and in Sub- total landings for all areas and by Sub-area1Division are 
area VII below Up,. The state of the stocks in other given in Figures 3.12.6.1-10. Landings by Sub- 
areas is unknown. area1Division and nation are given in Tables 3.12.7.g.1. 

Management objectives: No specific objectives are 
agreed on. 

Advice on management: ICES recommends 
immediate reduction in fisheries that cannot be 
shown to he sustainable. All remaining fishing 
activity should be conducted in the context of 
effective management which emphasizes 
documentation of fishing activity, and which can 
react appropriately to biological characteristics of 
the populations. 

Proposed reference points: U,, and Up, can be set at 
0.2*Um, and 0.5*Um respectively. For this species 
CPUE in Vb and VI indicates the relative state of the 
stock with regard to these reference points. 

Relevant factors: Orange roughy can grow very old. 
Unvalidated age estimates suggest ages of up to 100 
yeas (c.f. South Pacific). 

The main fishery is on spawning aggregations and 
started west of the British Isles in 1991. The highest 
catch in VI and VII was in 1992. When catches 
decreased, the fishery moved to Vh, where the highest 
catch was reached in 1995. In recent years the fishery 
moved to deeper waters in the Mid-Atlantic Ridge area 
(XII). 

The main fishery is on spawning aggregations. 
Unvalidated age estimates suggest ages of up to 100 
years (c.f. South Pacific). 

There is a directed trawl fishery in Sub-areas VI and 
VII and occasionally in Sub-area V, X and XII. 

Source of information: Report of the Study Group on 
the Biology and Assessment of Deep-Sea Fisheries 
Resources, February 1998 (ICES CM 1998/ACFM:12). 

1997' 2 
*Reliminary. Weights in '000 t. 
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Table 3.12.7.g.l Orange roughy. Study Group estimates of landings (tonnes). 

ORANGE ROUGHY (Hoplostethus atlanticus) II 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997- 

France 
0 
0 
0 
0 
6 
1 
0 
0 
0 
0 

TOTAL 
0 
0 
0 
0 
6 
1 
0 
0 
0 
0 

'Preliminary 

ORANGE ROUGHY (Hoplostethus atlanticus) Ill and IV 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

France UK (Scot) TOTAL 
0 
0 
0 

10 
33 
0 
0 
0 

+ 0 
0 

ORANGE ROUGHY (Hoplostethus atlanticus) Va 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Iceland TOTAL 
0 
0 
0 

65 
382 
71 7 
158 
64 
40 
75 
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Table 3.12.7.g.l (Continued) 

ORANGE ROUGHY (Hoplostethus atlanticus) Vb 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroes France TOTAL 
0 
0 
5 

48 
13 
37 

170 
41 9 
79 
3 

'Preliminary 

ORANGE ROUGHY (Hoplostethus atlanticus) VI and VII 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

Faroes France France Vl France Vll UK (EW) UK (Scot) 
0 
0 
3 

3781 
4462 

426 1758 
178 1723 

40 71 831 2 
0 113 879 0 
29 1294 1 

'Preliminary 

ORANGE ROUGHY (Hoplostethus atlanticus) Vlll 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 

France 
0 
0 
0 
0 
34 
32 
31 
(1) 
(1) 
(1) 

TOTAL 
0 
0 
0 
0 

34 
32 
31 

*Preliminary (1) Included in VII 

Spain TOTAL 
0 
0 
3 

3781 
4462 
2184 
1901 
944 
992 

1 1325 
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Table 3.12.7.9.1 (Continued) 

ORANGE ROUGHY (Hoplostethus atlanticus) X 

Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 

Norway Faroes TOTAL 
0 
0 
0 
0 
0 
1 
0 
0 

470 470 
6 6 

'Preliminary 

ORANGE ROUGHY (Hoplostethus atlanticus) XI1 

Country Faroes France Iceland 
1988 
1989 
1990 
1991 
1992 
1993 24 
1994 89 
1995 580 
1996 779 33 3 
1997' 802 

TOTAL 
0 
0 
0 
0 
0 

24 
89 

580 
81 5 
802 
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Stocks in the Baltic 

3.13.1 Overview 

The main fisheries for cod in the Baltic are those using 
demersal trawls, high opening trawls (operating both 
pelagically and demersally) and gillnets. There has been 
an increase in gillnet fisheries in the 1990s and the share 
of the total catch of cod taken by gillnets has in recent 
years been about 50%. The Baltic herring is exploited 
mainly by pelagic trawls and demersal trawls and, 
during the spawning season, by trap netstpound-nets in 
coastal areas. The main body of the sprat catch is taken 
by pelagic pair trawling and used for industrial 
purposes. There has been an increase of catches of sprat 
in the most recent years and 1997 catches were at a 
record high of 529 000 t in the whole Baltic. Baltic 
salmon is exploited by drift net, trap net and longline 
fisheries. 

An overview of catches of fish in the Baltic until 1996 
as officially reported to ICES, is given in Section 3.13.2. 

For Baltic cod there is one management unit covering 
all Sub-divisions 22-32. ICES considers the stocks in 
Sub-divisions 22-24 and Sub-divisions 25-32 as 
separate stocks, however, and advice is provided on 
them separately. 

For cod, unusually strong year classes in 1976, 1979 and 
1980 formed the basis for an increase in the stock in the 
eastern Baltic and an expansion in the fisheries. Catch 
levels more than doubled and the fishery attracted 
vessels from other Baltic fisheries and from fleets 
normally operating outside the Baltic. In almost all years 
landings have been far above the levels recommended 
by ICES. The decline in stock size and landings started 
around 1985 and continued up to 1992. The fleet 
capacity and fishing effort have now been reduced to 
some extent but, in fact fishing mortality increased as 
the stocks declined. Improved recruitment in the early 
1990s has resulted in spawning stock biomasses 
increasing above the 1992 minimum and this increase 
has been seen especially in the western Baltic cod stock. 
After a slight increase in 1994-1995, the SSB of the 
eastern Baltic cod stock has decreased again in 1996- 
1997. 

The success of cod reproduction is, among other things, 
dependent on certain minimum levels of salinity and 
oxygen concentration for the fertilisation and survival of 
the eggs and larvae. The unusually long period with low 
influx of North Sea water from the late 1970s to the 
early 1990s was in general a period of low recruitment. 
The influx in 1993 resulted in improved environmental 
conditions which allow the possibility of improved 
recruitment but did not ensure it. Since 1993 there has 
not been major influxes. The effect of an intrusion of 
North Sea water into the Baltic Sea is usually sufficient 
to support better environmental conditions at the most 
for two spawning seasons (about 1.5 years) because 

after that period the salinity and oxygen levels in the 
deep water layers decrease below the level at which cod 
eggs can survive. 

The recent improvement in recruitment and the reversal 
of the downward trend in spawning stock biomass have 
been seen in both the western (Sub-divisions 22 and 24) 
and eastern (Sub-divisions 25-32) cod stocks (in 1994- 
1995). However, fishing mortalities are still estimated to 
be high in the western stock and increased from a lower 
level in the eastern stock. Recruitment in the western 
stock has been well below the long-term average in the 
last twelve years, except for the 1994 year class which 
was above average. In the western stock the increase in 
spawning stock biomass in recent years was caused 
mainly by the 1994 year class and it is expected that the 
spawning stock biomass will decrease with the present 
exploitation pattern and low recruitment. The estimate 
of 1996 year class is still uncertain. In the eastern stock 
the last ten year classes have been below the long-term 
average and thus a recovery of the stock can hardly be 
expected with the present exploitation pattern and 
tendency for fishing mortality to increase. It is therefore 
considered that a precautionary approach including 
reductions in fishing effort is needed if these stocks are 
to recover on a more permanent basis. 

Unfavourable market conditions and decreasing quality 
of herring have been reflected in decreased landings for 
human consumption but the landings of sprat for 
industrial purposes have increased markedly during the 
last few years. Hemng and sprat are used mainly for 
human consumption when landed in the countries on the 
eastern Baltic coasts, but for production of fishmeal and 
oil in the countries on the west coast. 

Herring in the Baltic is assessed as five stocks. This is to 
be regarded as a compromise between using the larger 
number of stocks/populations that have been identified 
on biological grounds and the practical constraints such 
as in what units catch figures are available and 
possibilities for correctly allocating individual fish to 
particular stocks. 

Sprat is assessed as one unit for the entire Baltic 

The exploitation rate of pelagic stocks in the Baltic has 
increased since the mid-1990s. The stock biomasses or 
stock numbers are at or above their respective long-term 
average levels. Due to the low abundance of cod the 
natural mortality of Baltic herring and sprat is low at 
present. The Baltic sprat is considered to be within safe 
biological limits. A continuous decreasing trend in mean 
weight at age has been observed in most hemng stocks 
in the Baltic since the mid-1980s. This decline in mean 
weight at age partly explains the declining trend in 
biomass of the herring stock in sub-divisions 25-29, 32 
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(including Gulf of Riga). Due to the decreasing SSB and 
increasing trend in fishing mortality the Central Baltic 
herring is assumed to be outside of biological limits. 

It has, for several reasons, been difficult to estimate the 
absolute stock size for the pelagic stocks, although the 
development of stock size in relativd terms is better 
described. Inconsistencies between years in the results 
from acoustic surveys and, until 1996, low precision in 
the estimates of species composition in the mixed 
fisheries have conbibuted to the variation in stock 
estimates given during the latest years. However, a 
fourfold increase in sprat catches between 1991 and 
1997 has been observed and the development of this 
fishery, and consequently the level of fishing mortality, 
should be closely monitored. 

The spring-spawning stock of herring in Sub-divisions 
22-24 and Division IIIa migrates after the spawning 
season into the Kattegat, Skagerrak and eastern parts of 
the North Sea, where it mixes with the North Sea 
autumn-spawning herring stock during the feeding 
period. Difficulties in allocating catches to the Baltic 
spring-spawning stock and to the considerably larger 
North Sea stock, uncertain catch statistics and 
conflicting trends in survey indices have resulted in no 
reliable assessment being available for the spring- 
spawning stock of herring in Sub-divisions 22-24 and 
Division IIIa. 

For Baltic salmon and sea trout reference is made to 
the overview in Section 3.13.1 1. 
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3.13.2 Nominal catches in the Baltic Area 

Officially reported catches in the Baltic until 1996 are 
given in Tables 3.13.2.1-5. These are the catches 
officially reported to ICES by national statistical offices 
for publication in the ICES Fishery Statistics. 

In the assessments, the working groups try to estimate 
discards and slipped fish, landings which are not 
officially reported, and the composition of by-catches. 
These amounts are included in the estimates of total 
catch for each stock and are used in the assessments; 
thus, they appear in the tables and figures produced by 
working groups. These estimates vary considerably 
between different stocks and fisheries, being negligible 
in some cases and constituting important parts of the 
total removals from other stocks. Further, the catches 
used by the working groups are broken down into sub- 
divisions, whereas the officially-reported by some 

countries figures are reported by the larger Divisions 
IIIb, c, and d. The trends in Tables 3.13.2.1-5 may not, 
therefore, correspond with those on which assessments 
have been based, and are presented for information only, 
without any comment from ACFM. 

The 1990 catches listed under the Federal Republic of 
Germany and the German Democratic Republic refer to 
catches by vessels from the respective former territories 
during the whole of 1990, before and after political 
union. Thus, catches taken by vessels registered in the 
former German Democratic Republic in the months after 
unification are included in the German Democratic 
Republic figures. 

The catch data used in the assessments are given in other 
tables. 
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Table 3.13.2.1 Nominal fish catches in the Baltic from 1973-1996 (in WH) t). Anadromous species, except salmon, 
not included. (Data as officially reported to ICES.) 

Year Species Total 
Cod Hening Sprat Flatfish Salmon Freshwater species Others 
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Table 3.13.2.2 Nominal catch (tomes) of HERRING in Divisions IIIb,c,d, 1963-1996. (Data as officially reported to 
ICES.) 

Year Denmark Finland German Germany, Poland Sweden USSR Total 
Dem.Reo. Fed.Reo. 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden Russia Total 

1991 23,995 27,034~ 51,546) 16,022 33,270 6,46@ 45,991 59,176 31,755 295,2576 
1992 33,855 29,556 72,171) 17,746 25,965 3,2376 52,864 75,907 27,979 339,280~ 
1993 34,945 32,982 77,353) 20,143 21,949 3,912~ 50,833 86,497 23,545 352,159~ 
1994 45,190 34,493 97,6743 12,367 22,676 4,98@ 49,111 70,886 15,904 353,411°,' 

1995 37,762 43,482 94,613) 7,898 24,972 3,706~ 45,676 68,019 16,970 343,099~ 
1996 34,340 45,296 93,337' 7,737 27,523 4,2576 31,246 67,116 14,780 325,63z6 

'including Division IIIa. 
'Large quantity of henina used for industrial oumoses is included with "Unsorted and Unidentified Fish. . . 
'1nc61d& some by-catchlof sprat. 
'As reported by Estonian authorities; 32,683 t reported by Russian authorities. 
5 ~ s  reported by Lithuanian authorities; 6,456 t reported by Russian authorities. 
bPreliminaw. 
'Includes catches from the Faroe Islands of 122 t. 
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Table 3.13.2.3 Nominal catch (tonnes) of SPRAT in Divisions UIb,c,d, 1963-1996. (Data as officially reported to 
ICES.) 

Year Denmark Finland German Germany, Poland Sweden USSR Total 
Dem.Reo. Fed.Reo. 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden Russia Total 

1991 21,781 14,124~ 992 736 17,996~ 3,569 23,200 8,328 20,736 110,569~ 
1992 28,210 4,140 8932 608 17,388 1,697~ 30,126 53,558 9,851 146,4715 
1993 27,435 5,763 206~ 8,267 12,553 2,79g5 33,701 92,416 10,745 193,884~ 
1994 69,644 9,079 4972 374 20,132 2,7895 44,556 135,779 16,719 300,535',~ 
1995 76,420 13,052 4,103~ 230 24,383 4,799' 37,280 150,435 14,934 3~5,636~ 
1996 123,549 22,493 14,3512 161 34,211 10,165~ 77,472 163,087 18,287 463,7765 

'lncludine Division IIIa. 
'Some bFc3tch of sprat included in hemn 
!AS reponed by Estonian authorities; 17,8& t rcpond by Russian authorities. 
:As reponed bv Latvian durhonrlcs: 17.672 1 r c ~ o n d  bv Russ~an aurhonucs. 
:Preli&nary. . 
Includes catches from the Faroe Islands of 966 t. 
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Table 3.13.2.4 Nominal catch (tonnes) of COD in Divisions LUb,c,d, 1963-1996. (Data as officially reported to ICES.) 

Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

Denmark 

35,851 
34,539 
35,990 
37,693 
39,844 
45,024 
45,164 
43,443 
47,563 
60,331 
66,846 
58,659 
63,860 
77,570 
74,495 
50,907 
60,071 
76,015 
93,155 
98,230 

108,862 
121,297 
107,614 
98,081 
85,544 
75,019 
66,235 
56,702 

Faroe 
Islands 

1,250 
2,765 
4,300 
6,065 
6,354 
5,890 
4,596 
5,567 
6,915 
4,499 
3.558 

Finland 

12 
16 
23 
26 
27 
70 
58 
70 
3 
8 

95 
160 
298 
278 
310 

1,446 
2,938 
2,317 
3,249 
3,904 
4,677 
5,257 
3,793 
2,917 
2,309 
2,903 
1,913 
1,667 

German 
Dem.Rep. 

7,800 
5,100 
5,300 
6,000 

12,800 
18,700 
21,500 
17,000 
9,800 

11,500 
11,268 
9,013 

14,740 
8,548 

10,967 
9,345 
8,997 
7,406 

12,938 
11,368 
10,521 
9,886 
6,593 
3,179 
5,114 
4,634 
2,147 
1.630 

Germany 
Fed.Rep. 

10,077 
13,105 
12,682 
10,534 
11,173 
13,573 
14,849 
17,621 
14,333 
13,814 
25,081 
20,101 
21,483 
24,096 
31,560 
16,918 
18,083 
16,363 
15,082 
19,247 
22,05 1 
39,632 
24,199 
18,243 
17,127 
16,388 
14,637 
7.225 

Poland 

47,514 
39,735 
4 1,498 
56,007 
56,003 
63,245 
60,749 
68,440 
54,151 
56,746 
49,790 
48,650 
69,3 18 
70,466 
47,703 
64,113 
79,697 

123,486 
120,942 
92,541 
76,474 
93,429 
63,260 
43,237 
32,667 
33,351 
31,855 
28,730 

Sweden 

22,827 
16,222 
15,736 
16,182 
17,784 
18,508 
16,656 
13,664 
12,945 
13,762 
16,134 
14,184 
15,168 
22,802 
18,327 
15,996 
24,003 
34,089 
44,300 
44,807 
54,876 
65,788 
54,723 
48,804 
50,186 
58,027 
55,919 
54,473 

USSR 

30,550' 
24,494 
22,420 
38,269 
42,975 
43,611 
41,582 
32,248 
20,906 
30,140 
20,083 
38,131 
49,289 
51,516 
29,680 
37,200 
78,730 

124,359 
87,746 
86,906 
92,248 

100,761 
78,127 
52,148 
39,203 
28,137 
14,722 
13,461 

Total 

154,631 
133,211 
133,649 
164,711 
180,606 
202,731 
200,558 
192,486 
159,701 
186,301 
189,297 
188,898 
234,156 
255,276 
213,042 
195,925 
272,5 19 
388,186' 
380,177 
361,303 
375,774 
442,404 
344,199 
27 1,205 
237,717 
225,374 
191,927 
167,446 

Year Denmark Estonia Faroe Finland Germany Latvia Lithuania Poland Sweden Russia Total 
Islands 

1991 50,640 1,805~ 2,992 1,662 8,637 2,627 1,849 25,748 39,552 3,196 138,708~ 
1992 30,418 1,369 593 460 6,668 1,250 8744 13,314 16,244 404 71,594~ 
1993 10,919 70 558 203 5,127 1,333 9w4  8,909 12,201 483 40,707~ 
1994 19,822 905 779 520 7,088 2,379 1,886~ 14,426 25,685 1,114 74,604~ 
1995 34,612 1,049 777 1,851 14,681 6,471 3,6294 25,001 27,289 1,612 117,265~'~ 
1996 48,505 1,392 714 3,132 20,607 8,741 5,5214 34,856 36,932 3,304 163,993~" 

'including Division IIIa 
'~ncludes catches from United Kingdom (Eneland &Wales) of 2.901 t - ~- . . 
'As reporred by Estonian authorities: 1,812 t reuorted by Russian authorities 
4 ~ r e ~ i ~ n a r y .  
SIncludes preliminary catches from Noway of 293 t for 1995 and 289 t for 1996. 
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Table 3.13.2.5 Nominal catch (tonnes) of FLATFISH in Divisions IIIb,c,d, 1963-1996. (Data as officially reported to 
ICES.) 

Year Denmark Finland German Germany, Poland Sweden USSR Total 
Dem.Rep. Fed.Rep. 

1963 9,888 3,390 794 2,794 1,026 1,460' 19,862 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden Russia Total 
1991 5,583 24g3 76 3,055 nla 4,009 224 317' 13.957~ 

'including Division IIIa. 
'~xcludin~ subsistence fisheries. 
3 ~ s  reported bv Estonian authorities: 236 t recarted bv Russian authorities 
'AS repaned by Lal\~m aulhorilies: 466 I repond bi~uscian aulhonties. 
'includes 1.11 1 rcponed by Russian authorities for L~thulmra. 
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3.13.3 Herring 

3.13.3.a Herring in Sub-divisions 22-24 and Division IIIa (spring-spawners) 

State of stock/f~hery: The state of the stock is uncertain 
due to problems with splitting in proportion of spring and 
autumn spawners in the historical data and the lack of a 
coordinated comprehensive survey. Neglecting the precise 
levels of SSB and F the trends seen from 1991-1996 have 
changed. The SSB in 1997 is above the 1996 estimate and 
the Fin 1997 is below that seen in recent years. 

Hemng of this stock are taken in Division IIIa and Sub- 
divisions 22-24. In Division IIIa there are directed 
fisheries by trawlers and purse seiners (fleet c). In Sub- 
divisions 22-24 there are directed trawl, gill-net and trap- 
net fisheries (fleet f). The herring by-catches taken in 
Division IIIa in the small mesh trawl fishery for Norway 
pout and sandeel (fleet e) and the "mixed clupeoid 
fishery" (until 1997) (fleet d) are mainly autumn spawners 
from the North Sea stock. After a period of high landings 
in the early 1980s the landings have decreased to below 
the long-term average. 

Management objectives: There are no management 
objectives defined for this stock. 

Advice on management: ICES recommends that the 
f~her ies  on herring in Division m a  should be 
managed in accordance with the management advice 
given on autumn-spawning herring in Section 3.5.8 
(provided as an annex to this Extract). If a catch Limit 
is required in Sub-divisions 22-24, ICES advises that 
i t  should not exceed recent catches in that area. 

Proposed reference points: None available. 

Relevant factors to be considered in management: A 
considerable part of the landings of juvenile herring in 
Division IIIa originate from the North Sea stock. 

Historical catch-at-age data are uncertain due to low 
sampling intensity hut the intensity improved in 1997. It 
was assumed that all year classes > 3 ringers were spring 
spawners. In 1997 a new method (otolith microstructure 
analysis) to split autumn and spring spawners 
demonstrated a considerable number of autumn spawners 
in the catches of older age classes in Division IIIa and 
Sub-divisions 22-24. 

The TACs in Division IIIa in 1997 were 1) for the 
directed fishery 80 000 t and 2) for by-catch in the mixed 
clupeoid fishery 10 000 t, and 3) for by-catch in other 
small mesh fisheries 20 000 t. The TAC comprises both 
the autumn- and spring-spawning stocks in the area. The 
spring spawners are also fished in the Baltic, under the 
overall IBSFC hemng TAC (Sub-divisions 22-29s and 
32) 560 000 t. 

The agreed TACs for 1998 are 80000 t for directed 
fishery and a total of 17 000 t for hy-catches in the small 
mesh fisheries. The "mixed clupeoid " TAC was deleted 
from the management agreement between Norway and 
EU. 

In the Baltic the TAC for herring applies to several 
hemng stocks including the component of this stock in 
Sub-divisions 22-24, and there is no specific instrument 
available that allows control over the exploitation of 
spring-spawning herring in Division IIIa and Sub- 
divisions 22-24. The herring TAC for the Baltic should 
be split and individual TACs applied on the stocks, i.e., 
Sub-divisions 22-24,25-29 + 32,30 and 31. 

Catch forecast: No projection is available 

Source of information: Report of the Herring 
Assessment Working Group for the Area South of 62"N, 
March 1998 (ICES CM 1998/ACFM:14). 
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Catch data: Catches of Baltic spring spawners are given in Table 3.13.3.a.l and of autumn and spring 
spawners in Table 3.13.3.a.2. 

1988 No increase in F 196 99 129 251 ~ -~ ~~~~ 

1989 TAC 174 95 71 186 
1990 TAC 131 78 118 204 
1991 TAC 180 70 113 192 
1992 TAC 180 85 75 I68 
1993 Increased yield from reduction in F; reduction in juvenile 188 81 81 171 
1994 TAC 13&180 66 84 164 
1995 If required, TAC not exceeding recent catches 168-192 74 90 173 
1996 If required, TAC not exceeding recent catches 164-171 58 73 130 
1997 IIIa: managed together with autumn spawners 66-85? 42 63 105 

22-W if required, TAC not exceeding recent catches 
1998 Should be managed in accordance with North Sea autumn - 
1999 IIIa: managed together with autumn spawners 

22-24: if required, TAC not exceeding recent catches 

'Including catches of Baltic spring spawners in North Sea. "atch in Sub-divisions 22-24. Weights in '000 t 

Landings 

Mean = 166 
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Table 3.13.3.a.l Herring in Division IUa and Sub-divisions 22-24 (Baltic spring-spawners). 

Year Landings 

Average 166 

Unit 1000 tonnes 
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Table 3.13.3.a.2 Herring (Baltic spring spawners and North Sea autumn spawners) in Division IIIa and Sub- 
Divisions 22-24,1985-1997. Landings in thousands of tonnes. 
(Data provided by Working Group members ). 

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997' 

Skagerrak 
Denmark 88.2 94.0 105.0 144.4 47.4 62.3 58.7 64.7 87.8 44.9 43.7 28.7 14.3 
Faroe 0.5 0.5 
Islands 
Noway 4.5 1.6 1.2 5.7 1.6 5.6 8.1 13.9 24.2 17.7 16.7 9.4 8.8 
Sweden 40.3 43.0 51.2 57.2 47.9 56.5 54.7 88.0 56.4 66.4 48.5 32.7 32.9 
Total 133.5 139.1 157.4 207.3 96.9 124.4 121.5 166.6 168.4 129.0 108.9 70.8 56.0 

Kattegat 
Denmark 69.2 37.4 46.6 76.2 57.1 32.2 29.7 33.5 28.7 23.6 16.9 17.2 8.8 
Sweden 39.8 35.9 29.8 49.7 37.9 45.2 36.7 26.4 16.7 15.4 30.8 27.0 18.0 
Total 109.0 73.3 76.4 125.9 95.0 77.4 66.4 59.9 45.4 39.0 47.7 44.2 26.8 

Sub-div. 22+24 
Denmark 15.9 14.0 32.5 33.1 21.7 13.6 25.2 26.9 38.0 39.5 36.8 34.4 30.5 
Germany 54.6 60.0 53.1 54.7 56.4 45.5 15.8 15.6 11.1 11.4 13.4 7.3 12.8 
Poland 16.7 12.3 8.0 6.6 8.5 9.7 5.6 15.5 11.8 6.3 7.3 6.0 6.9 
Sweden 11.4 5.9 7.8 4.6 6.3 8.1 19.3 22.3 16.2 7.4 15.8 9.0 14.5 
Total 98.6 92.2 101.4 99.0 92.9 76.9 65.9 80.3 77.1 64.6 73.3 56.7 64.7 

Sub-div. 23 
Denmark 6.8 1.5 0.8 0.1 1.5 1.1 1.7 2.9 3.3 1.5 0.9 0.7 2.2 
Sweden 1.1 1.4 0.2 0.1 0.1 0.1 2.3 1.7 0.7 0.3 0.2 0.3 0.1 
Total 7.9 2.9 1.0 0.2 1.6 1.2 4.0 4.6 4.0 1.8 1.1 1.0 2.3 

' Preliminary data 
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3.13.3.b Hemng in Sub-divisions 25-29 (including Gulf of Riga) and 32 

State of stock/fishery:. The stock is considered to be 
harvested outside safe biological limits as defined by 
the proposed reference points because of the continued 
decline in SSB and increase in F. The assessment is 
uncertain due to the stock complexity in this area. The 
trends in numbers and biomass differ reflecting a 
change in the relative productivity between stock 
components (see Figure 3.13.3.b.1). Fishing mortality 
is above the proposed F,,. 

Management objectives: There are no explicit 
management objectives for this stock. For any 
management objective to meet precautionary criteria, F 
should be less than F,, and spawning stock biomass 
should be greater than B,,. 

Advice on management: ICES recommends that F in 
1999 should be reduced below F,. = 0.17 to ensure 
that the SSB is increased toward B,.. The TAC for 
herring in Sub-divisions 22-29,32 should be set such 
that a catch in 1999 of this stock of less than 
117 000 t is implied. 

Proposed reference points: The B,,=750 000 t is 
taken as close to the lowest observed SSB as possible. 
Medium- 

tern simulations (assuming that the mean weights at 
age remain at their present low level) has shown that a 
fishing mortality close to F =  0.17 (Fp,) has a high 
probability of maintaining the stock above B,, and a 
lower probability to increase it above B, in the 
medium-tern. In order to take into account uncertainty 
of the stock falling below Brm, B,, = 1 000 000 t is 
proposed. These results are also dependent on the 
assumed level of natural mortality, which to a large 
extent is determined by the predation on herring by 
ccd. In the above simulations ccd biomass was assumed 
to be low in the next decade. The value of F,, will be 
reduced if natural mortality increases. 

Relevant factors to be considered in management: 
There has been a decrease in mean weight at age for 
herring. Moreover the seasonal variation in mean 
weights is large, with high weights during spawning 
time (2nd quarter) and much lower weights during the 
feeding season when the mixture of herring from 
different spawning regions is largest. This is linked to 
the increasing proportion in the catches of slow 
growing fish mainly from the Gulf of Finland and Gulf 
of Riga and the decreasing growth rate of some stock 
components. The spawning stock in numbers increased 
in the 1990s when compared to the 1980s. 

Catch forecast for 1999: Basis: F(98) = F(95-97) = 0.28, Catch(98) = 190, SSB(98) = 715. 

Weights in '000 t. 

Shaded scenario considered inconsistent with the precautionary approach 

If the agreed TAC (approx. 426 000 t) were to be 
caught in both 1998 and 1999, the resulting SSB in 
year 2000 would be about 250 000 t. 

Elaboration and special comment: From the 
beginning of the 1970s to 1985 annual landings 
fluctuated around 300 000 t. Due to market problems 
the landings decreased and in the last four years have 
been around 200 000 t. Traditionally the fishery was 

dominated by trapnets, gillnets and bottom trawls; 
recent development has been towards a dominance of 
pelagic trawls. The proportion of the catches used for 
industrial purposes has increased during the last few 
years. 

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 1998 (ICES CM 
19981ACFM: 16). 
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1987 200 399 252 

1988 204 399 286 
1989 176 399 290 

1990 112 399 244 
1991 TAC for entire area 293 402 213 
1992 F near present level 343 402 210 
1993 Increase in yield att higher F 371 560 23 1 
1994 Increase in yield att higher F 3 17463 560 242 

1995 TAC 394 560 221 

1996 TAC 394 560 195 

1997 No advice 560 199 

1998 No advice 560 

1999 F,.= (0.17) 117 
1 TAC is for Sub-divisions 22-24 and 25-29, 32. If total TAC is split on stocks in proportion to catches, the TAC for 
this stock would be ca 426 000 t. Weights in '000 t. 
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Landings 

Mean = 272 
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Mean = 0.246 
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Table 3.13.3.b.l Herring catches in Sub-divisions 25-29,32 (thousand tomes). 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Russia** Sweden Total 

1977 11.9 33.7 0.0 57.2 137.0 48.7 313.7 
1978 13.9 38.3 0.1 61.3 130.6 55.4 305.2 
1979 19.4 40.4 0.0 70.4 118.1 71.3 323.1 
1980 10.6 44.0 0.0 58.3 118.0 72.5 304.4 
1981 14.1 42.5 1 .O 51.2 110.2 72.9 294.0 
1982 15.3 47.5 1.3 63.0 99.2 83.8 311.1 
1983 10.5 59.1 1.0 67.1 84.6 78.6 302.0 
1984 6.5 54.1 0.0 65.8 105.6 56.9 289.9 
1985 7.6 54.2 0.0 72.8 110.8 42.5 289.5 
1986 3.9 49.4 0.0 67.8 115.7 29.7 268.3 
1987 4.2 50.4 0.0 55.5 113.8 25.4 251.9 
1988 10.8 58.1 0.0 57.2 122.8 33.4 286.3 
1989 7.3 50.0 0.0 51.8 121.8 55.4 289.9 
1990 4.6 26.9 0.0 52.3 116.2 44.2 244.2 
1991 6.8 32.7 18.1 0.0 33.3 6.5 47.1 31.9 36.5 212.8 
1992 8.1 29.7 30.0 0.0 25.8 4.6 39.2 29.5 43.0 209.9 
1993 8.9 32.7 32.3 0.0 25.4 3.0 41.1 21.6 66.4 231.4 
1994 11.3 33.7 38.2 3.7 26.2 4.9 46.1 16.7 61.6 242.4 
1995 11.4 42.9 31.4 0.0 28.4 3.6 38.7 17.0 47.2 220.6 
1996 12.1 44.9 31.5 0.0 31.0 4.2 30.7 14.6 25.9 195.1 
1997- 9.4 54.7 21.1 0.0 33.6 3.3 26.2 12.5 38.5 199.3 

' preliminary, ** in 1977-1990 sum of catches by Estonia, Latvia, Lithuania and Russia. 
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Table 3.13.3.b.2 Hemng in Baltic Fishing Areas 25 to 29 and 32 plus Gulf of Riga 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landinss Acre 3-6 

Average 2 5 , 6 4 4 . 8 2  1 , 1 8 2 . 9 3  271.98 0.246 

Unit Millions 1000 tonnes 1000 tonnes - 
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Spawning herring 

Biomass 
- 

Figure 3.13.3.b.l Herring in Sub-divisions 25-29, 32. Spawning stock in millions of fish and thousands of tonnes. 
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Hemng in the Gulf of Riga 

State of stoeklfishery: The stock is at present Advice on management: With current exploitation 
considered to be harvested within safe biological limits. rate the stock will stay within safe biological limits. 
SSB and reauianent have been high since 1990. 

Proposed reference points: An MBAL of 50 000 t was 
Management objectives: There are no explicit previously established. No new reference points are 
management objectives set. proposed at this time. 

Weights in '000 t. 

Catch forecast for 1999: Basis: Status Quo F in 1998 = F(97) = 0.33, Catch(98) = 35.3. 

Elaboration and special comment: Herring catches in 
the Gulf of Riga include both Gulf herring and open- 
sea herring, which enter the Gulf of Riga from April to 
June for spawning. The herring in the Gulf of Riga is 
fished by Estonia and Latvia. The landings, which were 
about 30 000 t i n  the early 1970s, decreased to 12 OW 
15 000 t in the 1980s. Since 1992 the catches have 
increased, reaching 39 800 t in 1997 (the figure 
includes nnallocated catches and some catches of Gulf 
herring outside the Gulf of Riga). The structure of the 
fishery has remained unchanged in recent decades: 
approximately 70% of the catches are taken by the 
uawl fishery and 30% by the uapnet fishery on the 
spawning grounds. 

Analytical assessment is based on catch data and CPUE 
series. Gulf of Riga herring is a component of the 
herring in Sub-divisions 25-29 and 32 separated in the 
landings by means of otolith structure. The 1998 
assessment is very close to the assessment made in the 
previous year. 

F(99) 
0.30 
0.33 
0.40 

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 1997 (ICES CM 
1998/ACFM: 16) 

SSB(2000) 
127 
124 
118 

1988 Reduce F towards Fo., 6 17 

1989 F should not exceed present level 20 17 

1990 F should not exceed present level 20 15 

1991 No separate advice for this stock component 15 

1992 No separate advice for this stock component 20 

1993 No separate advice for this stock component 22 

1994 No separate advice for this stock component 24 

1995 No separate advice for this stock component 33 
1996 No separate advice for this stock component 33 
1997 Current exploitation rate within safe biological limits 35 40 
1998 Current exploitation rate within safe biological limits 35 
1999 Current exploitation rate within safe biological limits 34 

Weights in '000 t. 

Medium term effect of fishing at given level 
high probability of SSB being above MBAL 
high probability of SSB being above MBAL. 
high probability of SSB being above MBAL 

Basis 
0.9(F97) 

Fsq 
1.2F(97) 
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SSB(99) 
142 
141 
141 

Catch (1999) 
31.5 
34.4 
40.5 



Herring in the Gulf of Riga 
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Table 3.13.3.b.3 Herring in the Gulf of Riga. 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 3-7 

Average 2,541.98 75.58 22.19 0.483 
- 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.13.3.c Hemng in Sub-division 30, Bothnian Sea 

State of stoewfishery: The stock has been considered 
to be inside safe biological limits. At present the state 
of the stock is very difficult to judge because of low 
precision of the assessment. Catches have been 
increasing and they were record high in 1997 
(65 530 t). There has been substantial increase in 
fishing effort in 1990s which presumably resulted in 
increased fishing mortality. In the trawl fishery new 
more effective trawl types has been introduced. 

Management objectives: There are no explicit 
management objectives for this stock. 

Advice on management: ICES advises that fishing 
mortality should be reduced through decreases in 
catches. 

Elaboration and special comment: About 90% of the 
total catch is taken by trawl fishery, and trapnet fishery 
is of minor importance. A large but varying proportion 
of the catches is used as animal fodder depending on 
the markets. 

An assessment based on catch and effort data and 
revised CPUE series from pelagic and bottom trawls 
taking into account changes in the trawl size was not 
accepted. 

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 1998 (ICES CM 
1998/ACFM:16). 

1988 28 

1989 29 

1990 31 
1991 TAC for eastern part of SD, allowance for western part 32+ 26 

1992 Status quo F 39 39 

1993 Status quo F 39 40 
1994 No specific advice 41' 56 

1995 TAC 73 61 
1996 TAC 73 56 
1997 F(97) = 1.4 * F(95) 78 65 
1998 Status quo F 50 
1999 Reduce catches 

1 Catch at Fo.,. Weights in '000 t. 

Landings 

Mean = 30.3 
'11 
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Table 3.13.3.c.1 Herring catches in Sub-division 30 (tomes). 

Year Finland Sweden Total 

* preliminary. 
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3.13.3.d Hemng in Sub-division 31, Bothnian Bay 

State of stocklfishery: The stock is considered to be 
within safe biological limits. The state of this stock is 
uncertain and the actual levels of SSB and fishing 
mortality are not known. Production models indicate 
that there have not been major changes in spawning 
stock biomass in the available time series. Catches have 
been low and in recent years there has been a reduction 
in total fishing effort. Spawning stock biomass 
estimates, CPUE as well as decreased fishing effort 
indicate that there is no change in fishing mortality rate 
and the stock is considered to be very lightly exploited. 

Management objectives: There are no explicit 
management objectives for this stock. 

Advice on management: The advice given in 1995- 
1998 is maintained for 1999: "The stock is hardly 
exploited and ICES considers that yield can be 
increased by increasing fishing mortality". 
Historically landings have averaged 7 300 t and have 
not exceeded 10 000 t. 

Elaboration and special comment: Within the last 10 
years landings have fluctuated without trend. In 1997 
they were at the lowest level since 1973. The fishery is 
mainly conducted with bottom trawls but the share of 
the trapnet fishery and pelagic trawls has increased in 
recent years. 

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 1998 (ICES CM 
1998lACFM: 16). 

1988 13 8.8 

1989 7 4.4 

1990 9 7.8 

1991 TAC for eastern part of SD, allowance for western part 9+ 6.8 

1992 Status quo F 8 6.5 

1993 Increase in yield by increasing F 9.2 

1994 Increase in yield by increasing F 5.8 

1995 Increase in yield by increasing F 18.4 4.7 
1996 Increase in yield by increasing F 18.4 5.2 
1997 Increase in yield by increasing F 4.3 
1998 Increase in yield by increasing F 

1999 Increase in yield by increasing F 

Weights in '000 t. 

Landings 

Mean = 7291 
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Table 3.13.3.d.l Herring catches in Sub-division 31 (tonnes). 

Year Finland Sweden Total 

* preliminary. 
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3.13.3.e Stock components of Baltic herring 

Response to a request from the Government of An additional assessment has been attempted of herring 
Estonia to "explore the possibilities of re-establishment, stocks in Suh-divisions 29 and 32. There is no doubt 
at least in the northeastern Baltic, of the management that the large assessment unit that includes the whole 
system of herring, used prior to 1990". Central Baltic Sea and the Gulf of Finland consists of a 

number of herring populations with partly different 

Background growth characteristics and also different strength of 
recruitment in certain years. In general the growth rate 

Herring in the Baltic Sea form a number of populations, 
which have different biological characteristics. The 
spring spawning herring component has dominated all 
areas of the Baltic Sea since the late 1960s and the 
autumn spawning component is of minor importance. In 
most of the cases the boundaries between Baltic herring 
populations are not clear-cut. Baltic herring spawn along 
the whole Baltic Sea coast, from south to north, where 
suitable spawning grounds are available. Baltic herring 
populations tend to have discrete spawning grounds and 
homing behaviour has been observed. The spawning of 
spring spawning herring starts in the southern Baltic 
earlier (March-April) than in the northern areas (May- 
June). 

After spawning some of these herring populations 
migrate over long distances between spawning sites and 
feeding areas whereas others are more stationary. The 
three main basins (Gotland Basin, Gdansk Basin and 
Bornholm Basin) serve as feeding areas for the herring 
populations, which have spawning grounds along the 
western, eastern, southern and northern coasts. In the 
Central Baltic Sea there is a mixture of herring of 
different origin during the feeding period and also in 
winter. Similar feeding migrations exist for herring 
spawning along the coasts of Bothnian Sea and Bothnian 
Bay. After spawning they migrate offshore. The spring 
spawners of the western Baltic Sea migrate after 
spawning via Kattegat and Skagerrak as far as the 
eastern North Sea to feed. After feeding the herring 
migrate hack to their spawning sites in the western 
Baltic Sea. Discrimination between populations is fairly 
easy during the time of spawning whereas during the 
feeding period the monitoring of discrete populations in 
the catches is very difficult. 

The management of the Baltic Sea herring by the IBSFC 
is based on two management units at present. 
Management unit I includes Sub-divisions 22-29s and 
32 and management unit I11 includes Sub-divisions 29N, 
30 and 31. The scientific advice given by ICES to 
IBSFC concerning the herring fishery in the Baltic Sea 

of Baltic herring decreases in the Baltic from west to 
east and from south to north following the decreasing 
salinity. 

TACs are set for IBSFC management units. For these 
large management units, overfishing of one or more 
small stocks is possible. 

Stock components of herring in the northeastern 
Baltic 

The Gulf of Finland hemng stock has been assessed 
earlier as a unit stock, but in 1990 the assessments of 
both Gulf of Riga and Gulf of Finland herring stocks 
were combined with the Baltic Main Basin stocks. The 
reason for combination of stocks was to solve the 
problem of mixing between stocks and lack of estimates 
of migration between Sub-divisions 28, 29 and 32. 
Separate Gulf of Riga herring assessment unit was re- 
established in 1997. 

Herring in the northern Baltic Proper, the 
Archipelago Sea and h a n d  Sea (Sub-divisions 28 
and 29) 

The annual migration of the various spring spawning 
stocks in the Gulf of Riga, Ventspils-Saaremaa, Hiiumaa 
and in the east coast of Gotland (Sub-division 28) follow 
the general seasonal pattern observed in the 
neighbouring stocks and populations. There might be 
migrations out of the north-eastern Baltic to the south 
with different intensities from year to year depending on 
feeding conditions in these areas. Because of few and 
inconclusive tagging experiments, the migration patterns 
have not been very well documented. 

The migration pattern of spring-spawning coastal 
herring in the Archipelago Sea and in the &and Sea 
(Sub-division 32) has been rather well documented. The 
spawning migration of the adults from the feeding areas 
occurs during winter and early spring. The feeding areas 
of adults are located in the outer uarts of the archiuelaeo . - 

includes at the moment five assessment units: near to the open sea and in the open sea areas. The 
migration activity of older specimens is higher than that 

Herring in IIIa and 22-24 of younger age groups and they may extend to central 
Herring in 25-29 (including Gulf of Riga) and 32 parts of the Baltic and sometimes even to the southern 
Herring in 30 Baltic, but in general such long migrations are rare. 
Herring in 31 
Gulf of Riga 
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Herring in the Gulf of Finland (Sub-division 32) 

The seasonal variation in length distribution of 
commercial catches, age-structured CPUE data and 
hydroacoustic surveys made in successive seasons 
indicate migration of older herring out of the Gulf of 
Finland to the northern Baltic Proper. Herring return to 
the Gulf of Finland in early- and midwinter. 
Hydroacoustic survey results indicate that about 50% of 
total estimated biomass is found outside the Gulf of 
Finland in late summer and early autumn. Tagging 
results also indicate migrations between the western and 
eastern parts of Gulf of Finland as well as to some extent 
to the Baltic Proper. 

Conclusions 

ICES defines the most appropriate assessment units 
reflecting the existing knowledge of the stock structure, 
the available data and management needs. As mentioned 

ICES Coop. Res. Rep. No. 229 -Part 2 

above Baltic herring is assessed as five stocks. This is to 
be regarded as a compromise between using the larger 
number of stocks/populations that have been identified 
on biological grounds and the practical constraints such 
as in what units catch figures are available and 
possibilities for correctly allocating individual fish to 
particular stocks. 

While it is important to maintain all spawning 
components, the migration and mixing of stocks 
s u w i s e d  above, makes it very difficult to separately 
assess the individual populations. The distribution 
pattern and migrations of Baltic herring between Sub- 
divisions 29 and 32 show, that there is no arguments to 
assess stocks on a Sub-division basis in the northern 
Baltic Proper (Sub-division 29) and in the Gulf of 
Finland (Sub-divisions 32). Such a re-establishment of 
management units or assessment units do not cover 
present natural boundaries of the distribution area of 
populations. 



3.13.3.f Medium-term strategies for herring and sprat 

Response to a request from IBSFC to "advice on 
medium-tern strategies for Herring and Sprat stocks". 

Basis for medium-term harvesting strategy for Baltic 
herring 

The basic objective when managing the Baltic herring 
must be to keep as many as possible of the spawning 
populations (stock components) within safe biological 
limits. As long as this goal is fulfilled other, 
complementary objectives of economical/political nature 
could be defined and established. 

At present Baltic herring is assessed as four (five) units 
viz. Sub-divisions 22-24 together with spring-spawners 
in Divisions IIIa, Sub-divisions 25-29 and 32, Sub- 
divisions 30 (Bothnian Sea) and Sub-divisions 31 
(Bothnian Bay). The herring in Gulf of Riga is included 
in the assessment for Sub-divisions 25-29, 32, but one 

component of the herring spawning in the Gulf of Riga 
is also assessed separately in order to give a better basis 
for quota allocation in that area. 

These assessment units are to be regarded as a 
compromise between using the larger number of 
populations that have been identified on biological 
grounds and constraints such as in what units catch data 
are available and the possibilities for correctly allocating 
individual fish to particular stocks. 

ICES has in Section 3.13.3 given advice and proposed 
reference points for these stock units consistent with the 
precautionary approach. 

Both the present knowledge of biological features and 
the amount of relevant information on which to base an 
assessment, differs between stock units. 

The advice for the stock units can be summarized as: 

In the medium-tern considerations, some of the 
uncertainty in the actual stock size and in the relation 
between stock size and subsequent recruitment has been 
taken into account. It has further been assumed that the 
present low mean weight at age will prevail and that the 
predation on herring by cod will remain at the present 
relatively low level. A fishing mortality at the present 
value of 0.28 will in the medium-term reduce SSB to 
below Bli, (Figure 3.13.3.f.1 and Table 3.13.3.f.l). 
Catches will decline to about 150 000 t in the medium 
term (Table 3.13.3.f.l). 

It is important, in order to keep the stock units within 
safe biological limits, that the distribution of the yearly 
catches between stocks is in accordance with the values 
given above. 

The instrument so far used by IBSFC in managing Baltic 
herring (i.e., TACs for two separate management units) 
will not necessarily result in the recommended catch 
distribution between stocks. 

Sprat 

The management of the Baltic Sea sprat by IBSFC is 
based on one management unit for the whole Baltic. In 
recent years the total TAC has been 500 00&550 000 t. 
The medium-term simulations and multispecies analysis 

have been used as a basis for the discussions presented 
below. 

The fishing mortality this stock can sustain is highly 
dependent on the abundance of cod. At present the sprat 
SSB is high due to strong recruitment and low predation 
by cod, but the SSB is predicted to decrease markedly in 
the medium term under the present fishing intensity. If 
the cod stock recovers, a higher natural mortality is 
implied and this will change the present reference 
points, which then should be re-evaluated. 

The present low predation rate by cod has been assumed 
in the medium-term considerations. 

ICES has proposed the following reference points for 
sprat in the Baltic: 

Medium-tern predictions indicate an equilibrium SSB 
of about 450 000 t if status quo fishing mortality is 
applied (Figure 3.13.3.f.2 and Table 3.13.3.f.2). The 
uncertainties included in the calculations lead to a 
probability of about 20% that the SSB will fall below 
B,, in the medium-tern (Figure 3.13.3.f.3). ICES 
advises that - in the medium-term - fishing mortality 
should not be increased above the present level. That 
would imply average catches around 250 000 t (Figure 
3.13.3.f.4). 
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Table 3.13.3.f.1 Medium-tern projections for Baltic herring in SD 25-29, 32 

Stocastic forecast,Beverton&HoIt recruitment 
F-bar(3-6) 0.28 1 times F s.q. 

SSB at Spawn.time 
1998 1999 2000 2001 2002 

5% 634 fi19 596 569 535 

Yield 

Stocastic forecast,Beverton&HoIt recruitment 
F-bar(3-6) 0.21 1 times F s.q. 

SSB at Spawn.tirne 
1998 1999 

5% 656 640 
10% 670 663 
25% 709 697 
50% 752 754 
75% 809 821 
90% 851 884 
95% 877 904 

Yield 
1998 1999 

5% 190 129 
10% 190 135 
25% 190 141 
50% 190 152 
75% 190 165 
90% 190 174 
95% 190 183 

Stocastic forecast,Beverton&HoIt recruitment 
F-bar(3-6) 0.17 1 times F s.q. 

SSB at Spawn.time 
1998 1999 

5% 657 641 
10% 673 657 
25% 707 703 
50% 752 752 
75% 809 820 
90% 845 868 
95% 868 906 
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Table 3.13.3.f.l Continued 

Yield 

Stocastic forecast,Beverton&HoIt recruitment 
F-bar(3-6) 0.14 

SSB at Spawn.time 
1998 1999 2000 

5% 663 631 678 
10% 677 652 704 
25% 722 706 776 
50% 766 769 841 
75% 812 819 898 
90% 861 876 952 
95% 896 916 987 

Yield 
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Table 3.13.3.f.2 Medium-term projections for Baltic sprat in SDs 22-32. 

Reference FzaverageF(3-5) =0.42 

SSB 
F-factor=O.6 
Fractiles 

10% 
25% 
50% 
75% 
90% 

F-factor=0.8 
Fractiles 

10% 
25% 
50% 
75% 
90% 

F-factor=l.O 
Fractiles 

10% 

90% 
F-factor=l.2 
Fractiles 

10% 
25% 
50% 
75% 
90% 

F-factor.l.4 
Fractiles 

loO/o 

25% 
50% 
75% 
90% 

Catches 
F-factor=O.6 
Fractiles 

10% 
25% 
50% 
75% 
90% 

F-factor=0.8 
Fractiles 

10% 

75% 
90% 

F-factor=l.O 
Fractiles 

10% 
25% 
50% 
75% 
90% 

F-factor=l.2 
Fractiles 

10% 
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Table 3.13.3.f.2 Continued 

Average catch in years: 
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SSB - F ~ 0 . 2 8  SSB - Fz0.21 

Proba- 
bilities: 

Proba- 
bilities: 

SSB -F=0.17 SSB - F.0.14 

1400 1400 . Proba- 

bilities: 

1000 
-10% : 0 1 0 %  

.*-- 
2 5 %  ; ;. 800 . . _.-.- - - -25% 

> 0 
0 .-.-. - - - -50% - - - -50% 

0 600 1 :  3 600 
a , -  -75% 

400 i 400 - i ! -  90% 90% 

95% 
95% 

200 200 ----- 

" O N Z Z  
% X S H Z  0, - 
: w w w w  z w g w w  

Figure 3.13.3.f.l Hening 25-29.32, Medium-term projections o f  SSB according to various fishing mortalities. 
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Figure 3.13.3.f.2 Sprat 22-32. Medium-term projections of SSB according to srofus quo fishing mortality (=0.42) (dashed line = 275 000 tl. 

Figure 3.13.3.f.3 Sprat 22-32. Medium-term projections of catches according to status quo fishing monality (=0.42). 

Figure 3.13.3.f.4 Annual catches of sprat m selected penods and selected fish~ng mortalltles F=l refen to slotus quo fishing mortality (=O 421 
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3.13.4 Sprat in Sub-divisions 22-32 

State of stocwfishery: The stock is at present 
considered to be harvested within safe biological limits 
as defined by the proposed reference points. SSB has 
increased in recent years and in 1994 attained its 
highest historical level. Since then the SSB decreased 
slightly. Fishing mortality nearly doubled from 1994 to 
1997 and is now approximately equal to FQ.,. The 1994 
and 1995 year classes are both among the highest on 
record. The 1996 year class is, however, estimated to be 
very poor while the 1997 year class is predicted to be 
strong. 

Landings increased from 1983 to 1997, reaching their 
record high value in 1997. The increase in landings 
since 1992 is due to the development of an industrial 
pelagic fishery. The catches in this fishery consist 
mainly of sprat (about 70%) and herring. Sprat is 
fished with pelagic trawls during the fust half and in 
the last few months of the year. Most catches used for 
human consumption are taken in mixed fisheries for 
herring and sprat. 

Currently the estimated fishing mortality (0.42) as well 
as SSB (1.1 millions) are at or above Fpa and B,.. 

Management objectives: No specific objectives have 
been articulated for this stock by fishery management 
agencies. 

Advice on management: ICES recommends that 
fishing mortality should not be allowed to increase 
above the proposed F,. of 0.42. If the 1997 catch of 
530 000 t is continued in 1998 and 1999, SSB will 
decline to 280 000 t i n  2000, i.e. to B,.. 

Proposed reference points: Stock recruitment analyses 
presented previously indicated a B,, of 200 000 t. In 
order to take into account uncertainty of the stock 
falling below B,,, B,, = 275 000 t is proposed. 
Fmed = 0.42 is proposed as F,, 

Relevant factors to he considered in management: 
The fishing mortality this stock can sustain is 
dependent on natural mortality, which is linked to the 
abundance of cod. At present the sprat SSB is high due 
to strong recruitment and low predation in recent years 
but the SSB is predicted to decrease markedly in the 
medium term under present fishing intensity. If the cod 
stock recovers a much lower exploitation level on sprat 
is implied. 

Catch forecast for 1999: Basis: F(98) = F(97), Landings(98) = 345, SSB(98) = 827. 

Weights in '000 t. 

Shaded scenarios are considered to be inconsistent with the precautionary approach. 

Forecast assuming catches in 1998 equal to catches in 
1997: 

Basis: Catch (98) = Catch(97). F(98) = 0.72, Landings 

Weights in '000 t. 

(98) = 530, SSB(98) = 740 

In the above predictions the spawning stock will 
decrease and for status quo F of 0.42 will fall below or 
be close to the long-term average. 

Medium-term considerations: The medians of 
spawning stock biomass under status quo fishing 
mortality tend to result in an equilibrium of about 
430 000 t SSB (Figure 3.13.4.1). The SSB of 430 000 t 
is higher than the preliminary estimate of a B,, of 
275 000 t. However, there is about 20% probability of 
SSB falling below B,, in the medium-term. 

SSB 
(2000) 

280 

F (99) 

1.1 
Elaboration and special comment: The assessment is 
based on catch data and acoustic surveys. Sampling has 
improved the quality of the data input to the 
assessment. 

Source of information: Report of the Working Group 
on Baltic Fisheries Assessment, April 1998. (ICES CM 
1998lACFM: 16). 

Basis 

F(98) 
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Lndgs 
(99) 
530 

SSB 
(99) 
460 



Catch could be increased in SD 22-25 

TAC 

Status quo F 

Increase in yield by increasing F 

Increase in yield by increasing F 

TAC 

Little gain in long-term yield at higher F 
No advice 
Status quo F 

1999 F,, (=0.42) 304 

Weights in '000 t. 

S S B  

I + o b s e r v e d  + m o ~ . a v e r a ~ e 3  -fitted I 
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Recruitment (age 1) 

Mean = 58.8 

Landings 

Mean = 156 

Ln 

- 
0 0 3m 
P 

1n 

0 

rsn 1878 1983 ,986 1833 1998 

Fishing mortality (ages 3-5) 

Mean = 0.284 

Spawning stock biomass 

Mean = 597 

,500 

Sprat in the Baltic Sea (Fishing Areas 22 to 32) 

Yield and Spawning Stock Biomass 

Short term forecast 
Yield 0iomaao 

750, r s o o  

- Yield in 1999 ---- Biomass in 2000 st s p a r  time 
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Table 3.13.4.1 Sprat catches in Sub-divisions 22-32 (thousand tonnes). 

Year Denmark Finland German German Poland Sweden USSR Total 
Dem. Rep. Fed. Rep. 

1977 7.2 6.7 17.2 0.8 38.8 0.4 109.7 180.8 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Russia Sweden Total 
1992 24.3 4.1 1.8 0.6 17.4 3.3 28.3 8.1 54.2 142.2 

'Sum of catches by Estonia, Latvia, Lithuania and Russia 
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Table 3.13.4.2 Sprat catches in the Baltic Sea by country and Sub-division ('000 t). 

Year 1996 7 
Estonia 
Finland 
Germany 
Latvia 
Lithuania 
Poland 

Year 1997 7 
Denmark 
Estonia 
Finland 
Germany 
Latvia 
Lithuania r Poland 

I Total 1 2 2  23 24 25 26 27 28 29 30 31 3 2 1  
catch 
109.1 
21.2 
17.4 
0.2 
34.2 
10.2 
72.4 
18.2 

Total 
catch 
137.4 
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Table 3.13.4.3 Sprat in the Baltic Sea (Fishing Areas 22 to 32). 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 3-5 

1974  39 ,752 .90  648.16 241.70 0 . 4 1 6  
1975 1 4 , 0 0 0 . 5 0  537.49 201.43 0 . 4 4 4  
1976 1 2 3 , 0 5 2 . 0 0  3 7 9 . 7 5  194 .78  0 .429  
1977  30 ,946 .90  581 .53  180 .80  0 .403  
1978  1 1 , 0 1 4 . 7 0  4 9 5 . 4 0  132 .36  0 .405  
1979  26 ,692 .30  289 .13  77 .10  0 .299  
1980  1 6 , 4 3 1 . 9 0  1 7 3 . 3 9  58.10 0 .330  
1 9 8 1  49 ,278 .60  1 3 3 . 3 2  49.30 0 .188  
1982  30 ,333 .60  1 5 4 . 6 2  48.70 0 . 3 3 4  
1983 1 2 1 , 3 0 8 . 0 0  1 8 4 . 1 1  37 .32  0 .155  
1984  5 5 , 2 0 8 . 7 0  366 .38  52.56 0 .227  
1985  31,769.00 442 .06  69.50 0 .218  
1986  1 2 , 7 6 9 . 9 0  416 .52  75 .80  0 . 2 5 1  
1987  4 3 , 9 6 2 . 0 0  326.97 88.28 0 .286  

Average 58 ,786 .22  597 .43  156 .46  0 . 2 8 4  

Unit Millions 1 0 0 0  tonnes 1 0 0 0  tonnes - 
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Figure 3.13.4.1 SPRAT in SD 22-32. Medium-term projections of SSB ('000 t), 
F=l refers to srarus quo fishing mortality (=0.42). - 
Fishing panern: 1995-1997 mean. 
Lines present 10,25,50,75 and 90 percentile of biomass distribution. 
Line with dots presents B, 
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3.13.5 Cod 

Catches of cod in the Baltic are given by country in Table 3.13.5.1 and by country and Sub-division in Table 3.13.5.2. 

3.13.5.a Cod in Sub-divisions 22-24 (including Sub-division 23) 

State of the stocklfishery: The stock is probably being 
harvested within safe biological limits as defined by the 
proposed reference points. The SSB is about 30 000 t 
and the fishing mortality is about 1.2 per year. 
However, the estimates of stock size and fishing 
mortality are uncertain. The stock is rebuilding from its 
historically low level in 1992 as a result of strong 
recent recruitment (especially from the 1994 year 
class), the spawning stock biomass increased above the 
long-term average level in 1996. Survey data suggest 
that the 1996 and 1997 year-classes appear to be 
strong, but have high uncertainty. Fishing pressure on 
the young ages has increased and the fishery is very 
much reauiment dependent. 

Management objectives: There is no specific 
management objective defined for this stock. 

Advice on management: ICES recommends that - 

fishing mortality in 1994 should be no greater than 
a t  present. A catch of 38 000 t has a 50% probability 
of maintaining the fishing mortality a t  or below the 
1997 stntus quo and would correspond to expected 
1998 catches. 

Proposed reference points: The previously establishd 
MBAL of 23 000 t is considered sufficient to afford a 
high probability that SSB will be kept above 
B,, = 9 000 t, the lowest observed. Therefore, an SSB 
of 23 000 t is proposed as B,,. The stock has 
historically been fished at a very high level, the average 
F for 1970 to 1997 is 1.15 and it has never been below 
0.93 except in 1994 when it was artificially low because 
of misreporting. Fmed is 1.19 per year and that implies 

an F,, of approximately 0.7. There is doubt if the 
assessment reflects the actual mortality levels on the 
Western Baltic cod, but until further information is 
available this value is proposed as F,,. 

Relevant factors to be considered in management: 
The catch forecast is sensitive to the size of the 1996 
and 1997 year classes which are imprecisely estimated. 
Projected catches for 1998 based on the catch rates of 
Swedish and Danish vessels are around 25 000 t. 

Catch forecast for 1999: Basis: F(98) = F(97) 

A stochastic forecast was made and the probability 
profiles are given below. From these it can be seen that 
a catch in 1999 of 38 000 t has a 50% probability of 
maintaining the fishing mortality at or below status quo 
F. There is also a 50% probability of the SSB in year 
2000 to be at or above 28 000 t a t  status quo F. 

Elaboration and special comment: From 1965 to 
1984 the landings varied between 4&50 000 t. They 
thereafter decreased to below 20 000 t in the period 
1989-1992, but has recently returned to the former 
levels. 

In the period lk'92-1534 landings are uncertain due to 
incomplete reporting, however, the data quality 
improved significantly since then. It is nevertheless 
clear that landings have increased further. 

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 1998 (ICES CM 
1998lACFM16). 
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1987 TAC 9 29 

1988 TAC 16 29 

1989 TAC 14 19 

1990 TAC 8 18 

1991 TAC 11 17 

1992 Substantial reduction in F 18 

1993 Fat  lowest possible level 21 

1994 TAC 22 31 

1995 30% reduction in fishing effort from 1994 34 
level 

1996 30% reduction in fishing effort from 1994 51 
level 

1997 Fishing effort should not be allowed to 43 
increase above level in recent years 

1998 20% reduction in F from 1996 35 
1999 At or below F,, with 50% probability 38 

' Included in TAC for total Baltic. Weights in '000 t. 

Stock - Recruitment 

TS m 160- 
C 
0 .- - - 140- .- F = 1.19 
E rned - 120 - - 
g, 100- 
0 
.+. 
0 80 - 
+ 
s 

E' 60 - 

= 
40 - F = 0.39 

U low 
a, 
rr 20 -  

0 I I I I I I 
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SSB (1 000 tonnes) a t  spown ing  t ime 

(run: XSASTN07) 
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Landings Recruitment (age 1) 

Mean = 38.7 

Fishing mortality (ages 36 )  

Mean = 1.14 

Mean r: 82.4 

"Oi 

Spawning stock biomass 

Mean = 34.9 

Cod in Sub-divisions 22-24 (including Sub-division 23) 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

M O O  

: 
MOO , 

rn 

2000 
IS -.__ --__ 

0.0 06  1.0 73 2.0 2.5 
Fishing marta(ny (ages 3 - 6.") 

- Yield per recruit - - - ~  Biomass at year stan 

ICES Coop. Res. Rep. No. 229 



~i~~~~ C00.22-24. P r o b a b i l i t y  p r o l i i e a  i n r  r h w t  term foresasl  
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Table 3.13.5.1 Total landings (t) of COD in Sub-divisions 22-32 by country. 

1997'1 40.549 1,420 1,687 14,484 6,187 4.601 31.659 2,803 28,374 600 132.36 

Provisional data. 

Year 

'~ncludes landines from 0ct:Dec. 1990 of Fed.Reo.Germanv. 

Denmark Estonia Finland German Germany, Latvia Lithuania Poland Russia Sweden USSR Faroe Nonvay Unallo Total 
D e m . ~ e ~ . ~  Fed. Rep. 1slands4 cated 

'Working group estlm-ilc.,. No ~nfurmst~on a\ailahle for yem pnor m 1993 
'For 1997 lmdings no1 affirinlly reponcd, cslimated b) the WG 

19651 35.313 23 10.680 15.713 41.498 21.705 22.420 1 147.35 
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Table 3.13.5.2 continued 

continued 

Year 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997' 
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Geman Dmocratic ~epublic' 
22 24 25 26 27 28 29 

4,560 5.105 1,950 2.072 33 

4,004 4,370 4,065 1.912 57 

3.028 5,431 1,469 996 52 

3,471 2,571 3,320 5,250 50 60 20 

1.292 3,290 800 3,150 10 10 

977 2,471 324 5,996 73 1.119 7 

1,619 5,466 414 1,714 1 131 

1,024 6,570 54 1,301 1 46 1 

8804.700 5 1.818 3 

1,743 9,916 2 1,275 

1,908 8.707 728 25 

1,441 7.656 1.402 22 

1,851 6.242 1.793 

1,508 3.870 1.215 

825 2.173 1 180 

504 4.392 1 217 

330 4,302 1 I 

2171.927 3 

129 1,500 

Poland 

24 25' 26 

24.926 32,167 

29.010 20,780 

25,221 23,429 

35,373 33,945 

26,082 44,384 

18,172 29,530 

31,161 32,952 

40,146 39,608 

50,832 72,654 

50,698 70,203 

41,830 50,711 

35,153 41,321 

35,261 58,168 

19,332 43,928 

18,297 24,939 

12,254 20,413 

14,910 18,441 

20,819 16,036 

14,528 17,500 

9,853 15,895 

5,449 7,865 

5,039 3,870 

9.659 4,676 

18,761 6.239 

22.806 12.049 

263 18.884 12.512 

Poland 
23 24 25 26 27' 28 29 30 31 

1.277 13,842 876 440 36 

1,655 15,224 971 485 54 

1,937 11.950 1,682 825 41 

1,932 12.511 2.052 1,367 103 
1,800 14,109 1.979 2,180 115 5 

550 1,516 11.775 2.584 1,560 120 22 

600 1,730 9.017 26 3.207 1,740 417 55 1 
700 1,800 13,628 50 3,458 2,665 641 145 6 

1,300 2,610 18,694 88 6.014 3.185 790 516 4 

900 5,700 24,600 260 7,200 4.450 712 500 8 

140 7,933 20,429 2.279 4,109 9,264 687 1,669 38 

120 6,910 27,630 1,810 6,490 9,200 1,260 320 

228 6,014 33,493 4.413 8,223 11.947 1,338 271 

263 4.895 22,737 8.170 7,068 9.523 1,115 929 23 

227 3.622 19,214 7.764 7,554 9,606 1,233 298 54 

137 4.314 15,173 7,833 5,708 7,507 903 5,817 37 
155 5.849 20,893 7.453 6,674 7,946 535 5,456 7 

192 4.987 28,068 6,742 7,703 6,829 440 927 31 

120 3.671 23.311 13,512 6,702 6,525 252 353 28 

232 2.768 18,413 7,034 5,096 5,548 180 207 12 

290 1,655 7.169 2,133 2.145 2,153 93 301 1 

274 1,675 5.872 2,161 940 972 40 I14 

555 3.71 1 16.675 846 2,845 842 17 39 

611 2,632 18.699 2,765 2.180 992 56 29 2 

1.032 4,418 22.645 2.871 3,622 1,512 17 2 

777 2,525 19.838 2,035 2,417 770 12 



Table 3.13.5.2 continued 

Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

'~ro\ision31.  inland: 1972.1974 suh-dtv~sions comhtncd. '~wrdcn: 1972-1974 sub-divisions combined. 
4~o13nd: Sornc cdrchcs from Sub-~IVISI I I~S  2J ~ncludcd.~lncludes landlilds from 0st:Dec I990 oiFed. Ren. oiCermanv. 
'~aroe Island: For 1997 landinrs nor ufficia11v rcounsd. landines estimated bv WG 
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USSR 
25 26 27 28 29 32 

23,951 6,189 
8,768 1 11,250 50 14 

811 18,633 17,677 1,010 
946 17,884 3 28,677 1,735 44 

8,855 25,302 126 14,645 106 13 
390 17,880 4 11,304 91 11 

12 18,010 78 18,623 166 311 
13 30,776 39,875 1,575 2,795 
7 45,734 59,892 4,575 14,142 
2 44,254 32,195 3,733 7,562 
5 33,221 40.876 3,308 9,496 

33,600 39,464 6,095 13,089 
39,871 43,802 6,185 10,903 
32,096 27,137 8,822 10,072 
22,818 21,840 3,289 4,201 
22,652 11,457 1,654 3,440 
15,928 10,868 172 1,169 
8,440 6,058 121 103 

10,020 3,420 3 18 

Estonia 
24 25 26 2 8 2 9  32 

1,537 273 
1,011 352 5 

61 8 1 
147 579 208 17 1 
338 246 465 

50 1,020 113 205 
6 1,189 138 87 

Russia 
26 28 32 

3,034 264 11 
1,793 

892 
1,257 
1,612 
3,306 
2.803 

Lithuania 
25 26 28 

1,854 11 
1,266 

605 
1,887 
4,513 
5,524 

1,871 2,730 

Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Latvia 
24 25 26 27 28 29 

1,190 1,432 5 
383 867 
76 1 572 

630 1,619 582 
15 1,124 3,649 1 1,864 
32 1,217 6,268 1,224 

1,354 4,052 781 

Norway 
26 

293 
289 

Unallo- 
cated 

18,978 
44,000 
18,993 
10,815 

Total 

192,733 
197,521 
194,386 
239,016 
252,736 
211,097 
194,621 
272,745 
389,591 
385,288 
363,576 
380,753 
441,447 
355.242 
279,250 
235,647 
223,946 
197,694 
171,326 
139,210 
72,878 
66.41 1 

124,049 
141,613 
172,734 
132,364 



Table 3.13.5.a.1 Total landings (t) of COD in Sub-divisions 22,23,24, 

1997' 

Provisional 

Denmark Fin'and 

23 22+24 

ICES Coop. Res. Rep. No. 229 -Part 2 

1,886 28,887 10 

Inan 

dem. 
Rep. 

2 4 2 2 + 2 4  

ata. '~ncludes landings from 0cr.-Dec. 1990 of Fed.Rep.Germany. 

9,269 

Germany' 
Fed. Rep. 

22+24 

6 

Estonia 

24 

777 2,525 

Latvia 

24 

21,966 2.663 18,994 1 40,9601 40,9601 

Sweden 

23 24 

Total 

22 23 24 ~nal -122+24 
- 

22-24 
Unallo- 

cated 



Table 3.13.5.a.2 Cod in Baltic Fishing Areas 22-24 

Recruitment Spawning Stock Fishing Mortality 
Year Ase 1 Biomass Landinqs Age 3-6 

Average 82.39 34.85 38.66 1.143 

Unlt Millions 1000 tonnes 1000 tonnes - 
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3.13.5.b Cod in Sub-divisions 25-32 

State of stocWfishery: The stock is at present 
considered to be harvested outside safe biological limits 
as defined by the proposed reference points. The 
spawning stock declined from a historically high level 
during 1980-1984 to its lowest recorded level in 1992. 
With the exception of 1995 the spawning stock bas 
remained below the proposed B,. since 1989. Fishing 
mortality has increased since 1993. The fishing 
mortality in 1996 and 1997 is above the precautionary 
value. The 1995 year class is the 2nd lowest observed 
in the time series. 

Management objectives: There are no explicit 
management objectives for this fishery. 

Advice on management: ICES recommends a 
reduction in the fishing mortality. A TAC for 1999 
that implies a catch of more than 88000 t is 

considered to be outside the limits defined by the 
precautionary approach. A recovery plan should be 
developed. 

Management scenarios: Fishing mortality should be 
brought below F,, = 0.6, and more urgently due to the 
spawning stock biomass being below B,, (currently 
estimated at 240 000 t). A recovery plan could be based 
on scenarios presented below. 

The medium-tern simulations indicate that this target 
(SSB > 240 000 t) can be achieved at the earliest in the 
year 2000. The earlier the stock is brought back to an 
SSB above 240 000 t, the smaller the TACs will be in 
the intervening period. 

Examples of catch and fishing mortality in 1999 
needed to reach the B,, (240 000 t) in different time 
spans and with different probabilities. F97 equal 0.72 
per year. 

Proposed reference points: The previously established 
MBAL of 240 000 t is considered sufficient to afford a 
high probability that biomass will be kept above the 
lowest observed, and is proposed as B,,. The stock has 
historically been fished at a very high level, the average 
F for 1966 to 1997 is 0.86, and selecting Sh=Fmed is 
0.96 per year, implies F,, of approximately 0.6. 

> 50% 

Relevant factors to be considered in management: 
Recruitment is influenced not only by the size of the 

spawning stock, but to a large extent by the environ- 
mental conditions (volume of water with high salinity 
and high oxygen content). In the most recent 15 years 
fewer and smaller influxes of saline North Sea water 
were observed than in earlier years. This is reflected in 
the recruitment pattern, with a long row of year classes 
below the long-term average. It is not possible to 
predict if and when the present regime of saltwater 
movements will change. 

Catch '99 

79 

Catch forecast for 1999: Basis: F(98) = F(97) corresponding to the IBSFC TAC of 140,000 t for cod in the Baltic, 
Landings (98) = 106, SSB(99) = 203. 

F (99) Basis Landings(99) SSB (2000) Medium term effect of fishing at given level 

0.29 0.4F(97) ' 47 265 high probability of SSB being above B,. 

0.43 67 240 high ~robabilitv of SSB k i n e  above B,. 

0.72 1 l.aFf97) I 100 199 1 bi& probability ot SSB hang below 6, 

0.86 I 1.2Ff97) I 114 183 high probability ot SSJ.3 k ing  bellow B, 

0.74 

Weights in '000 t. 

Shaded scenarios considered inconsistent with the precautionary approach. 
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F99 

0.53 

Catch '99 

92 

f* F9, 

0.89 

Fg9 

0.64 

Catch '99 

92 

f* F97 

0.90 

Fq9 

0.65 



Elaboration and special comment: The landings 
increased from about 150000 t in the mid 1970s to 
around 360 000 t in the early 1980s, but decreased 
thereafter. The fisheries developed during the 1970s 
with more fleets entering in the early 1980s. and the 
intensity of the fishery increased further with the 
introduction of a gillnet fishery at the end of the 
1980s and beginning of the 1990s. The reported 
landings in recent years (1992-1995) are known to be 
incorrect due to incomplete reporting and the landings 

have therefore been estimated. The extent of unreported 
landings in 1992-1995 reflects a chaotic situation in 
the fishery and problems in enforcing regulations at 
that time. Landing statistics have improved in 1995- 
1996 and for 1997 it was considered that there was no 
uoallocated landings. 

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 1998 (ICES CM 
1998/ACFM:16). 

1987 Reduce towards F,, 245 207 
TAC 

TAC 

TAC 

TAC 

Lowest possible level 

No fishing 

TAC 

30% reduction in fishing effort from 1994 level 
30% reduction in fishing effort from 1994 level 
20% reduction in fishing mortality from 1995 
40% reduction in fishing mortality from 1996 
F.. ( = 0.6) 

 or total Baltic. Weights in '000 t 

Stock - Recruitment 

0 100 200 300 400 500 600 700 

SSB (1000 tonnes) at  spawning time 

(run: XSAMAROB) 
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Landings 

Mean 1185 
n 

,961 ,868 rsn re78 ,om ,968 lam ,sra 

Fishing mortaiily (ages 4-7) 

Mean = 0.860 

0.- 
IS61 186% rsn ,sre is61 ,068 laso ,888 

Recruitment (age 2) 

Mean = 304 
n 

Spawning stock biomass 

Mean = 322 
7 5 7  

Cod in Sub-divisions 25-32 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
Yield Biomass Yield Biomass 

0.0 0 s  l o  1.6 2 0  
Fishing manalify (agee4-7.") 

- Weld .... Biamas at year start - Weld in 1999 ---- Biomass in 2000 at year start 
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Table 3.13.5.b.l Total landings (t) of COD in Sub-divisions 25-32 by country. 
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Table 3.13.5.b.2 Cod in Baltic Sub-divisions 25-32 

Recruitment Spawning Stock Fishing Mortality 
Year Age 2 Biomass Landings Age 4-7 

Average 304.26 322.18 185.22 0.860 

Unit Millions 1000 tonnes 1000 tonnes - 
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3.13.5.c Effort management of the cod fi! rhery 

Response to a request from IBSFC to "advise on the 
appropriateness of and requirements for effort 
management as an alternative or supplement to TAC 
management for the Cod stocks on the basis of material 
available from the IBSFC Working Group on 
Standardisation of Effort for Management Purposes." 

Effort management is discussed below in the light of 
conservation of fish stocks. Effort management can be 
considered as an alternative to TAC management from 
other points of view, e.g. economy of the industry, 
control and enforcement and industry acceptance of the 
regulations. 

Effort management can be established at several levels: 

Internationally as an alternative to the IBSFC overall 
cod TAC and the allocation of this TAC by country; 
Nationally as a management measure used to restrict 
catches within the allocated national TAC; 
Internationally or nationally as a supplement to the 
TAC to avoid excess fleet capacity or to allow better 
control and enforcement. 

The discussion below only addresses the first bullet 

The Baltic cod fishery is largely a single species fishery 
and therefore a candidate for effort regulation as an 
alternative to TAC regulation as the fishing fleet have 
less flexibility in its fishing strategy than in muftispecies 
fisheries. 

1. Introduction 

To be able to use effort as the overall regulatory 
management measure for conservation purpose there are 
two requirements: 

Nominal effort reported by fleets shall be converted 
to standard effort units; 
The nominal effort measured in standard effort units 
shall be related to fishing mortality. 

IBSFC established in 1996 a 'Working Group on 
standardisation of effort for management purposes" that 
studied the first problem - defining a standard effort unit 
and the conversion of nominal effort by different fleets 
to this standard. The second problem is relating fishing 
mortality to nominal effort. There has not been a full 
international study on this problem for Baltic cod. 

Effort management is often not sufficiently specific for 
regulating F on a target stock because fishing mortality 
generated by a nominal effort unit varies with the fishing 
strategy. Over time, the fishing mortality generated per 
nominal effort unit increases due to increased efficiency 
of the fleet caused by technological improvements. 

2. Defining standard effort unit - Standardising 
fishing power 

Estimates of standardised fishing power in the Baltic 
cod fisheries for different vessels categories have been 
provided by the IBSFC "Working Group on 
standardisation of effort for management purposes". 

The analysis was carried out based on official catch and 
effort data for 1994-1996 and cover the Baltic Cod 
fisheries by Denmark, Estonia, Finland, Germany, 
Latvia, Poland, Russia and Sweden. There were 
considerable differences with regard to the recordings 
and the storage of the data between the various Baltic 
countries. Some countries could not supply information 
on the full 1994-1996 period. Information available also 
suggested that the coverage of different vessels groups 
differed by countries. Finally, the percentage of cod in 
the catch used to define a fishery as targeting on cod 
differed between nations. 

The analyses were based on ANOVA's (multiplicative 
analysis), relating the catch rates (kghshing day) to 
effects of year, month, subdivision, country and vessel 
size. 

Four vessel categories were analysed: Bottom trawl, 
gill-net, pelagic trawl and bottom pair trawl. The bottom 
trawl and the gilI.net were the most important gears 
accounting for 61% and 32% of the total catch and 48% 
and 49% of the total effort. 

The fishing power of the trawlers could be described by 
country and vessel size with both effects being highly 
significant. The vessel size effect increased from 200 
kg/day (vessels with HP below 100) to 925 kg/day 
(vessels above 500 HP). The differences between 
countries were considerable ranging from catches of 
about 300 kg/day (Poland, Russia) to catches of about 
750 kg/day (Denmark, Finland and Latvia). 

For the gill-nets, the fishing power were described by 
vessel size (measured by the length of the vessels), the 
country and the interactions between size and country. 
An evaluation of the estimates indicated a general 
increase in fishing power with increasing vessel size. 
Substantial country differences were found with the 
fishing power of Denmark, Finland and Sweden being 
estimated at about 10 times that of Russia. It was noted, 
that measuring gill-net effort by fishing days may be 
inadequate, as this effort measure ignores differences in 
net dimensions, numbers of nets deployed and soaking 
time. Such parameters are however not available in 
several of the national databases. 

Particular caution should be given to the interpretation 
of the country effects, as the different data collection 
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procedures used by the various nations would mainly be 
absorbed in the country effects. 

The objective of the IBSFC WG analysis was to derive 
standardised measures of fishing effort, i.e. allowing the 
fishing powers of different vessel categories and vessel 
sizes to be expressed relative to a common standard. 
This can be done but with considerable uncertainty. 

2.1 Cunclnsions 

The analyses found large differences between countries 
in the fishing power for the same type of vessel. To the 
extent this reflects real technological differences and not 
just differences in the data compilation, it shows that 
upgrading of the less efficient vessels could increased 
the effective effort significantly for the same nominal 
effort. Effort management will therefore need frequent 
updates of the estimation of the relative fishing power of 
the fleets if the effective effort shall be restricted. 

For measuring giIl.net effort the use of fishing days may 
be inadequate, as this effort measure ignores differences 
in net dimensions, numbers of nets deployed and 
soaking time. Such parameters are however not 
available in several of the national databases. 

3. Relating Standardised effort to fshing 
mortality 

To  relate an effort regulation to stock conservation 
objectives, the estimated standardised fishing effort must 
he related to the fishing mortality. Before such 
additional analysis are carried out it will be very 
difficult to assess the prospects of an effort regulation of 
the Baltic cod fisheries. 

The linkage between fishing power and the fishing 
mortality may be derived by computing the partial F's of 
individual fleets - fleets being defined by country and 
gear type. Such analysis requires that annual catches at 
age in number are available for the fleets to be analysed 
for a longer time period, e.g. about 10 years. The IBSFC 
WG report indicates that several Baltic countries cannot 
supply such data. Extrapolating the relation between F 
and effort for fleets for which these data are available 
would involve the uncertainties in the calculation of the 
conversion factors between the fishing power of 
different fleets. Projecting the effects of proposed effort 
reductions on F has additional uncertainty, because the 
reactions of the fleets to effort restrictions cannot be 
easily predicted. For example, fleets may simply be able 
to increase the number of hours fished per day to 
compensate for a decrease in number of allocated days 
at sea, unless the overall reduction in days at sea is 
substantial. 
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3.13.5.d Response to a request from IBSFC 

Response to a request f rom IBSFC to "advise on a 
mortality-based harvesting strategy for Baltic cod, 
taking into account hydrographic conditions in the 
eastern Baltic in particular, and which will: 

i in the medium term maintain the spawning stock 
biomass above the limit reference biomass with high 
probability (90-95%); 

ii reduce year to year variation in TAC." 

The Baltic cod fishery is managed with a single TAC 
covering all Sub-divisions 22-32. However, ICES 
considers the stocks in Sub-divisions 22-24 and Sub- 
divisions 25-32 as separate stocks and advice is 
provided on them separately. The simulations used as a 
basis for the discussions presented below are done 
separately for these two stock units. There are technical 
measures defined in the IBSFC fishing rules. For the 
purpose of the discussion below it is assumed that these 
rules remain unchanged. 

1. Basis for a mortality-based harvesting 
strategy for  Baltic cod 

Mortality-based harvesting strategies discussed below 
are based on the reference points that have been 
proposed in Section 3.13.5. These are: 

Stock Bm FDS 
tonnes 

Western Baltic Cod (sub-divs. 22-24) 23 COO 0.7 
Eastern Baltic Cod (sub-divs. 25-32) 240 000 0.6 

The two cod stocks have, on average, had low 
reproduction success in the last decade and the biomass 
reference points presented above reflect this situation. 

The available studies indicate that a harvesting strategy 
based on a fixed fishing mortality at F, for the two cod 
stocks would meet the objective of maintaining the 
spawning stock biomass above the limit reference 
biomass with high probability (90.95%). 

2. Harvesting strategies 

The time series of the data go back to the 1960s. There 
have been periods with significant different average 
recruitment and growth rate. The shift in the recruitment 
level is considered to be controlled by shifts in the 
environment while changes in the growth rate is 
considered to mainly depend on the available food (in 
particular herring and sprat). The food level is itself 
influenced by the size of the cod stock. These 
multispecies considerations suggest: 

Biomass limit reference points changes 
dynamically in response to changes in the 
interaction between predators and prey; 
Biomass limit reference points may differ in single 
and multispecies models. 

Shifts in the environmental conditions are expected to 
affect the stock recruitment relation. Computer 
simulations indicated that mortality reference points are 
more robust to such changes than are biomass points. 

This suggests that the harvest control rule implied by the 
IBSFC request requires updates of the biomass reference 
points to track changes in the ecosystem, i.e. in sprat and 
herring biomass and in the environment conditions for 
cod reproduction. 

Computer simulations comparing exploitation strategies 
with a fixed TAC for several years with a strategy of a 
constant fishing mortality indicated a pay-off between 
stability in the TAC with total yield. Meeting the same 
conservation objectives, it will be possible to fish with a 
higher average, hut more variable, annual TAC under a 
fixed fishing mortality strategy than under a fixed TAC 
strategy. This difference depends on the variability in 
growth and recruitment and is in the order of 10%. 
Intermediate strategies where the variability in TAC 
between years is restricted can be devised. ICES is not 
yet in a position to provide a full answer to this part of 
the request. 

3. Environmental conditions 

3.1 Western Baltic Cod 

Reproduction in this stock seems not to follow 
variations in the environment very closely. The winter 
distribution of young cod changes between mild and 
harsh winters, which influence the availability of this 
stock component to the fishery. 

3.2 Eastern Baltic Cod 

The recruitment variability in this stock has significant 
environmental components. The environment condit- 
ions for cod reproduction are not optimal at present. 

Good cod recruitment requires oxygen concentrations > 
2 mVI at the depths where eggs are neutrally buoyant. 
Such conditions are often found in the Bornholm Basin 
and to a much lesser extent in the other spawning areas 
in Sub-divisions 25-32. As a result, cod egg develop- 
ment will be most successful in the Bornholm Basin. 
The hydrographic conditions during the last 40-45 years 
indicate that regularly successful reproduction cannot be 
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expected in the other spawning areas. The interaction salinity water from the North Sea. These events are 
between hydrographic conditions and successful egg unpredictable and occur irregularly. There have been 
development is believed to be the main reason why long periods without such inflows, e.g. between 1977 
recruitment level shifts have been observed for cod. and 1992. Since 1993 there has been no major inflow 

into the Baltic. 
The oxygen conditions at cod spawning sites are 
controlled by the major inflows of oxygenated high 
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3.13.6 Flounder 

State of stock/frshery: In general, all landings suggest 
that flounder are moderately exploited in the Baltic and 
that the abundance is more or less stable. For the stock 
in Sub-divisions 24+25 survey indices and XSA results 
indicate a slight decreasein 1996 and 1997. 

Elaboration and special comment: Flounder is mainly 
taken as a by-catch in cod fisheries but there are also 
directed trawl fisheries for this species in Sub-divisions 
22, 24, 25, 26 and 28. The total landings of flounder 
have increased during the last years. Excluding the 
years 199k1995 when misreporting was observed, the 
landings increased from 9 742 t in 1993 to 17 064 t in 

1996 (Table 3.13.6.1). In 1997 the landings decreased 
by 10% compared with 1996. The majority of the 
landings (in 1997 13 561 t) have been taken in Snb- 
divisions 22, 24, 25 and 26. The amount of discarded 
flounder is not h o w n  but it is assumed that it is high. 

For most of the flounder stocks the data available are 
insufficient to make an analytical assessment and catch 
forecasts. A preliminary assessment was made for the 
flounder stock in Sub-divisions 24-25. 

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 1998 (ICES CM 
19981ACFM: 16). 

Landings 

Mean = 12.6 
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Table 3.13.6.1 Total landings (tonnes) of FLOUNDER in the Baltic by Sub-division and country. (There are some 
gaps in the information. Therefore "Total" is preliminary.) 

-- 
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Germany. fed. Rep 
22 U1(+25) 26 28 

349 4 
304 3 
469 I 
392 2 
393 4 
477 I 
ZS9 3 
212 I 
351 I 
248 1 
418 I 
371 I 
199 4 
125 10 
114 11 
133 5 
I22 2 
183 10 
246 1.814 
227 1.972 
235 1.230 
44 4,262 2 3 

286 2.825 4 40 
189 1.322 10 9 
655 1.982 I2 4 

1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
I992 
1993 
1994 
1995 
19% 
1997' 

Poland 
25(+24) 26 

1.580 2.070 
1.635 2,473 
1.871 2.585 
1.549 2.289 
2.071 2.089 

996 2,106 
1.230 1.8W 
1.613 1.380 
1.151 1,541 
2,484 1,623 
1.828 905 
2.471 1.288 
2,063 1.302 
3,030 1.784 
2.530 1.745 
1.728 1.292 
1,896 1.089 
1.617 599 
2 .08  1.905 
1.877 1.869 
3.276 1.229 
3.177 1.266 
7.437 1.482 
6.069 2.556 
3.877 1.730 

Sweden 
22 23 24 ZS 26 27 28 29 

502 
470 
4W 
403 
416 
346 
315 

16 46 20 181 32 
21 30 21 194 34 
22 33 65 16 3 
72 108 212 52 9 
I8 27 53 13 2 
16 24 47 I2 2 
20 31 64 15 3 
17 26 51 13 2 
23 35 68 17 3 
22 34 66 16 3 

I20 
24 31 88 20 
41 88 3 86 11 3 

26 27 63 1 83 10 
84 20 18 37 33 55 10 
58 28 186 7 81 18 

2 58 101 718 48 114 31 
42 62 308 31 105 370 

Denmark' 
22 23 24(25) 26 28 

1.983 386 
2,097 2.578 
1992 1.678 
2,038 482 
1.974 389 
2.965 415 
2.451 405 
2.185 286 
1,964 548 
1.563 102 257 
1.714 I15 450 
1.733 85 306 
1.561 130 649 
1.525 65 1.558 
1,208 122 I.W7 
1.162 125 990 
1.321 83 1.062 

941 1.389 
925 1.497 
713 185 975 
649 194 635 
882 181 1.016 
859 231 2,110 

1.021 227 2.306 
1.356 2.421 31 10 

Finland 
25 2 9 ' 3 0  32' 

113 22 47 
118 23 59 
115 32 56 
174 61 155 
192 54 153 
194 69 165 
227 56 135 
219 58 144 
181 67 I20 
174 108 135 
157 97 137 
199 128 181 
159 106 I43 
177 118 159 
175 I22 163 
219 81 161 
236 81 167 
405 40 627 
438 57 683 
445 33 87 
398 28 131 

1 365 78 271 
2 284 68 303 

Gman Dem. Rep' 
22 24 25(+26) 

181 1,624 1.516 
165 1.482 654 
163 1.469 406 
174 1.556 9-31 
555 2.708 1.096 
348 2.572 
189 2,509 
138 2.775 
271 2.595 
263 3.202 
280 3.572 
349 2719 
236 3.253 
I27 2.838 
71 2.096 
92 2.981 

126 3.616 
52 1.622 



Table 3.13.6.1 continued 

' For the years 1973-1981 the catches of Sub-division 23 are included in Sub-division 22. 
From October-December 1990 landings of Germany, Fed. Rep. are included. 

'Far the years 1973-1979 and 1990 the  catches of Sub-divisions 24-29 are included in Sub-division 25. 
"or the years 1973-1979 and 1990 the Swedish catches of Sub-divisions 24-29 are included in Sub-division 25 
'Provisional. 
6~andings of Sub-division 27 are included 
 a an dings of Sub-division 3 1 are included 
'~ithuania, for 1993. 1994 and 1997 no data reported 

Y w  

1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
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USSR 
26 28 29 32 

2610 
2510 
M55 

471 1779 409 359 
210 1081 321 414 
288 1290 334 395 
158 1170 330 1012 
93 798 334 1080 
58 742 445 1078 

195 665 615 1121 
209 551 497 1114 
145 202 286 1226 
268 189 265 806 
442 159 281 556 

1315 203 279 397 
578 439 257 331 
783 512 214 214 
752 390 144 141 

Esmnia 
25 26 28 29 32 

49 1 135 51 
47 47 46 
52 86 55 

3 4 
8 16 52 35 

44 99 145 
15 101 96 125 

L a ~ i a  

26 28 

123 323 
26 6M 
99 389 
31 276 
39 322 
74 215 
78 284 

Lihuania' 

25 26 

125 
483 

8 53 
231 

Russia 
26 28 

216 I0 
146 
225 
167 
271 
740 

1W1 

Tot4 
22 23' 24 25' 26 27 28 29 30 

2.513 2.014 3.598 2,070 2.610 
2566 4,063 2.759 2.473 2.510 
2.624 3.148 2.677 2.585 6,455 113 22 47 
2.602 2 . W  2.850 2,760 1.779 527 23 418 
2.922 3,101 3.583 2.299 1.081 436 32 470 
3.790 2,988 1.342 2.394 1.290 508 61 550 
2.899 2.917 1.545 2.018 1,170 522 54 1.165 
2.535 3.078 1.659 1.473 20 979 560 69 1.245 
2.586 3.165 1.181 1.599 21 936 706 56 1.213 
2.074 104 3,482 2.517 1.818 65 681 837 58 1.265 
2.412 115 4,095 1.936 1.114 212 603 687 67 1.234 
2.453 85 3.014 2,498 1.433 53 215 462 108 1,361 
1.996 130 3.922 2.087 1.570 47 201 424 97 943 
1.777 65 4.426 3.061 2.226 64 174 483 128 737 
1.393 122 3.131 2.556 3.060 51 216 440 106 540 
1.387 125 3.999 1.763 1,870 68 456 437 118 490 
1.569 83 4.702 1.930 1.872 66 528 392 122 377 
1.176 3.021 1.737 1.351 390 363 81 302 
1.171 3.335 2.039 2.418 88 354 371 81 218 

940 185 2.988 1.965 2.527 86 722 455 40 673 
884 220 1.892 3.339 1,554 83 451 524 57 738 

926 265 5.298 3.195 1,503 33 334 458 33 91 
1,145 289 4.963 7.639 1.856 81 396 450 28 166 
1,232 285 3.729 6.788 3.659 114 299 4M 78 416 
2.011 42 4465 4.202 2.883 I05 769 380 68 428 

3 2 T d  

12.805 
14.371 
17.671 
13.W1 
13.924 
12.923 
12.290 
11,618 
11,463 
12,901 
12.475 
11.712 
11.417 
13.137 
11.615 
10.713 
11.641 
8.421 

10.075 
10.581 
9.742 

12.136 
17.013 
17.054 
15,353 



3.13.7 Plaice 

Elaboration and special comment: Sub-divisions 22 smce the 1980s to the lowest on record in 1993 (269 t), 
and 24 are the most important areas for the place and ~ncreased again to about 1 500 tin 1996 and 1997. 
fishery in the Baltic. The total landings of place (Table 

Landings 

Mean = 2581 
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Table 3.13.7.1 Total landings (tonnes) of PLAICE in the Baltic bv Sub-division and countrv. 
(There are some eaos in the information. Therefore "Total" is oreliminarv.) 

ICES Coop. Res. Rep. No. 229 - Pari 2 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997~ 

Continued 

355 

Denmark 
22 23 24(25) 

3,757 494 
3,435 314 
2.726 290 
2,399 203 
3,440 126 
2.814 184 
3,328 178 
3,452 221 
3,848 681 
3,554 2,027 
2,216 1,652 
1.193 937 

716 393 
901 297 
803 166 
648 771 
570 1,019 
414 794 
234 323 
167 149 
236 100 
328 112 
316 74 
171 66 
355 159 
601 64 343 
859 81 263 
902 20 1 

Gem. em. R' 
22 24 

2 44 
36 10 
11 67 
11 82 
5 36 

33 1,198 
I0 1,604 
5 303 
6 52 
6 25 
5 12 
7 2 

68 593 
34 372 
4 142 
3 16 

5 
1 

Germany. Fed.Rep. 
22 24(+25) 26 28 

202 16 
160 2 
154 2 
163 1 
166 2 
302 I 
302 3 
348 2 
346 3 
195 7 
84 5 
74 31 
39 6 
37 14 
23 8 
26 40 
25 7 
14 16 
7 1 
7 
9 I 

15 9 
I I 4 
16 6 
1 

75 91 1 
43 77 
51 56 

Poland 
25(+24) 26 

174 30 
114 86 
158 142 
164 76 
265 26 
633 290 
555 224 
383 53 
239 27 

' 43 64 
64 12 

106 
119 49 
171 59 
188 5 

9 1 
10 
6 
2 1 
6 
4 

43 4 
233 2 
183 5 
308 3 

 wede en" 
22 23 24 25 26 27 28 29 

149 
107 
78 
75 
60 
45 
44 
41 
32 

113 
113 
118 
40 6 7 1 

133 20 24 2 
23 3 4 1 
25 4 5 1 
48 7 9 1 
68 10 12 1 
49 7 9 1 
34 5 6 1 
50 
5 2 2 
3 1 1 

2 4 
6 4  7 

12 13 10 1 
1 13 28 23 10 1 

13 7 8 I 



Table 3.13.7.1 Continued 

Year Total 

22 23 24' 25 26 27 28 29 Total 

1970 3,959 659 4,618 
1971 3,595 423 4,018 
1972 2.880 370 3,250 
1973 2.564 323 174 30 3,091 
1974 3.642 198 114 86 4.040 
1975 3,127 297 158 142 3,724 
1976 3,641 307 164 76 4,188 
1977 3.805 300 265 26 4,396 
1978 4,227 1,914 633 290 7.064 
1979 3.759 3,751 555 224 8.289 
1980 2,305 2,073 383 53 4.814 
1981 1.273 1,138 239 '27 2,677 
1982 76 1 464 49 64 7 I 1,346 
1983 943 456 84 12 24 2 1.521 
1984 833 199 109 4 I 1,146 
1985 742 1,429 123 49 5 I 2,349 
1986 629 1,446 178 59 9 I 2,322 
1987 432 1,020 198 5 I2 I 1,668 
1988 244 389 16 1 9 1 660 
1989 174 188 15 6 I 384 
1990 245 152 6 403 
1991 343 126 4 I 2 476 
1992 327 81 7 I 416 
1993 187 2 76 4 269 
1994 356 6 163 50 4 579 
1995 676 76 447 243 3 1 1,446 
1996 903 94 368 206 15 I 1,587 
1997' 953 13 264 316 3 I 1,550 

' From October-December 1990 landings of Germany, Fed. Rep. are included. 

Far the years 1970-1981 and 1990 the catches of Sub-divisions 25-28 are included in Sub-division 24. 

'For the years 1970-1981 and 1990 the Swedish catches of Sub-divisions 25-28 are included in Sub-division 24. 

4Pr0visional. 
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3.13.8 Dab 

Elaboration and special comment: The total landings of the catches have been taken from Sub-divisions 22 
of dab (Table 3.13.8.1) were rather stable at around and 24. The increase in the landings reported for 1994 
2000 t per year in the 1980s and up to 1993. The and 1995 is influenced by misreporting (over- 
catches in 1994 increased to 3 000 t, but in 1996 they reporting). 
returned to the previous level. In 1997 the landings 

Landings 

Mean = 1806 
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Table 3.13.8.1 Total landings (tonnes) of DAB in the Baltic by Sub-division and country. (There are some gaps in the 
information. Therefore "Total" is preliminary.) 

Continued 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997~ 
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Denmark 

22 23 24 25- 
(+25) 28 

845 20 
911 26 

1110 30 
1087 58 
1178 51 
1273 74 
1238 60 
889 32 
928 5 1 

1413 50 
1593 21 
1601 32 
1863 50 
1920 42 
1796 65 
1593 58 
1655 85 
1706 93 
1846 75 
1722 48 
1743 146 
1731 95 
1406 8 1 
996 155 

1621 163 
1510 47 127 10 
913 37 128 
728 60 

Germ. 
D e m . ~ e ~ . '  
22 24 

11 
10 
9 

18 
18 
20 
17 
13 
19 14 
18 25 
15 25 
24 39 
46 38 
46 28 
30 47 
52 51 
36 35 
14 87 
22 91 
26 19 
14 11 

Germany Fed.Rep. 

22 24 25 26 

74 
64 
63 

118 
118 
131 
114 
89 

128 4 
123 1 
101 
164 
182 4 
198 
175 2 
187 2 
185 1 
276 4 
281 1 
218 1 
252 1 
340 5 
409 6 
556 10 

1190 80 45 
1185 49 3 
991 134 13 2 
413 21 2 



Table 3.13.8.1 (continued) 

' From October-December 1990 landings of Germany, Fed. Rep. are included. 
For the years 1970-1981 and 1990 the catches of Sub-divisions 25-28 are included in Sub-division 24. 

3 ~ o r  the years 1970-1981 and 1990 the Swedish catches of Sub-divisions 25-28 are included in Sub-division 24 
4~rovisional.  
' ~ n  1995 Danish landings of Sub-divisions 25-28 are included. 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997~ 
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sweden2 
22 23 24 25 27 28 29 30 

23 
30 
34 
32 
27 
25 

9 
3 
5 
6 5 8 6  1 

24 20 32 22 2 
4 3 5 4  1 
3 3 5 3  1 
1 1  1 1  
1 1 1 1  
1 1 1 1  
1 1 2 1  
8 
1 

I 1  4 
7 1 1  1 
5 1 1  
5 1 5  1 

3 3 4 1  
5 5 1 0 3  1 

Total 
22 23 24' 255 26 27 28 29 30 

930 20 
985 26 

1,182 53 
1,223 88 
1,314 85 
1,424 106 
1,369 87 

99 1 57 
1,075 69 
1,554 85 
1,709 49 
1,789 76 
2,091 98 5 8 6 1 
2,164 94 20 32 22 2 
2,001 118 3 5 4 1 
1,832 114 3 5 3 1 
1,876 122 1 1 1  
1,996 185 1 1 1  
2,149 168 1 1 1  
1,966 69 1 2 1 
2,009 166 
2,071 101 
1,815 87 1 1 4 
1,552 7 166 1 1 
2,811 5 244 46 
2,695 52 177 18 1 
1,907 37 265 17 2 1 
1,141 5 86 12 3 1 

Total 

950 
1,011 
1,235 
1,311 
1,399 
1,530 
1,456 
1,048 
1,144 
1,639 
1,758 
1,865 
2,209 
2,334 
2,132 
1,958 
2,001 
2,184 
2,320 
2,039 
2,175 
2,172 
1,908 
1,727 
3,106 
2,943 
2,229 
1,248 



3.13.9 Turbot 

Elaboration and special comment: The total landings Source of information: Report of the Baltic Fisheries 
of turbot in the Baltic (Table 3.13.9.1) have been Assessment Working Group, April 1998 (ICES CM 
increasing since 1983 to about 1000 t in 1993-1997. 1998IACFi~t16). 
There is a directed gillnet fishery developing in Sub- 
divisions 25, 26 and 28. Most catches are taken from 
Sub-divisions 25, 22,24 and 28 in the last years. 

Landings 
Mean = 348 
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Table 3.13.9.1 Total landings (tonnes) of TURBOT in the Baltic by Sub-division and country. (There are some gaps in 
the information. Therefore "Total" is preliminary.) 

Year Denmark Gem. Germany, Fed. Rep. Poland swede"' Lamia Lith- Russia 
Dem. R' uaniaS 

22 23 24(25) 22 24 22 24 25 26 27 2825(+ 26 22 23 24 25 26 2728(+ 26 28 26 26 
24) 29) 

I965 3 39 
1966 16 21 5 53 
1967 14 20 7 10 
1968 14 18 3 67 
1969 13 13 4 57 
1970 11  13 5 40 2 
1971 11  26 4 86 2 
1972 10 26 3 100 3 
1973 11 30 3 33 58 I3 5 
1974 14 40 2 23 34 36 6 
1975 27 48 3 38 15 23 6 7 
1976 29 24 52 11 14 I2 7 
1977 32 37 55 9 12 55 8 
1978 33 37 2 27 9 7 3 10 
1979 23 38 3 39 6 29 34 12 
1980 28 38 30 9 12 20 I5 
1981 28 62 1 46 8 10 19 7 
1982 31 51 1 2 7  7 2 17 3 4 4 3 
1983 33 4 0 3 9 8  5 4 31 41 35 24 
1984 41 45 4 8 12 13 2 3 4 3 2 
1985 56 34 5 22 15 67 15 4 5 4 3 
1986 99 81 6 32 25 32 37 6 8 7 5 
1987 134 93 4 34 30 155 21 8 1 1  9 6 
1988 117 117 3 28 34 7 10 12 16 14 9 
1989 135 109 7 22 20 11 1 1  15 13 9 
1990 178 181 4 2 26 24 25 14 
1991 228 137 44 39 73 20 2 12 16 
1992 267 127 55 68 80 55 12 12 21 36 30 
1993 159 29 152 74 56 520 72 2 4 14 13 38 34 
1994 211 18 166 52 57 10 380 30 2 3 18 1 17 44 15 
1995 257 11 94 65 53 4 30 15 2 3 54 9 3 1  83 33 28 20 
1996 207 I2 95 36 47 4 I 288 92 1 3 15 IOU 5 54 104 43 3 76 25 
1997~ 151 68 60 52 3 290 70 2 6 70 1 53 86 33 28 25 

Continued 
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Table3.13.9.1 continued 

Year Total 
22 23 24' 25 26 27 28(+2 Total 

9) 
1965 3 39 42 
1966 21 74 95 
1967 21 30 51 
1968 17 85 102 
1969 17 70 87 
1970 16 55 71 
1971 15 114 129 
1972 13 129 142 
1973 14 68 58 13 153 
1974 16 69 34 36 155 
1975 45 93 23 6 167 
1976 40 83 14 12 149 
1977 41 100 12 55 208 
1978 44 74 7 3 128 
1979 32 89 29 34 184 
1980 37 83 12 20 152 
1981 37 115 10 19 181 
1982 39 81 6 17 4 3 150 
1983 44 80 46 4 35 24 233 
1984 57 56 17 2 3 2 137 
1985 76 60 72 15 4 3 230 
1986 130 119 40 37 7 5 338 
1987 168 135 166 21 9 6 505 
1988 154 157 23 10 14 9 367 
1989 162 142 15 11 13 9 352 
1990 208 I97 24 25 454 
1991 272 178 85 20 16 571 
1992 322 207 92 85 21 36 763 
1993 233 31 212 534 106 13 38 1,167 
1994 263 20 226 408 46 17 44 1.024 
1995 322 13 150 88 77 31 111 792 
1996 244 15 157 392 241 55 107 1.211 
1997~ 211 2 126 363 129 53 114 998 

' From October-December 1990 landings of Germany, Fed. Rep. are 
For the years 1970-1981 and 1990 the catches of Sub-divisions 25-28 

'For the years 1970-1981 and 1990 the Swedish catches of Sub-divisions 
'Provisional. 
'Lithuania, for 1997 no data reposed 
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3.13.10 Brill 

Elaboration and special comment: The landings of Source of information: Report of the Baltic Fisheries 
brill are presented in Table 3.13.10.1. There are gaps in Assessment Working Group, April 1998 (ICES CM 
the information and the total landing figures are 1998/ACFM:16). 
preliminary. 

Landings 

Mean = 31.8 
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Table 3.13.10.1 Total landings (tonnes) of BRILL in the Baltic by Sub-division and country. (There are some gaps 
in the information. Therefore "Total" is preliminary.) 

I Provisional 
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3.13.11 Salmon and Sea Trout 

3.13.11.a Overview 

Salmon 

There are 40-50 rivers in the Baltic with significant 
wild' salmon smolt production (Figure 3.13.1 l.a.l). 
Reared fish are released in many of these rivers, which 
makes it difficult to assess whether the salmon 
populations are self sustaining or not. Many rivers have 
been dammed and spawning and nursery areas have 
been completely or partially destroyed. To compensate, 
hatcheries have been built on these rivers where fish are 
reared to the smolt stage before release. These fish feed 
in the sea and migrate back to rivers as spawners, where 
they are used as broodstock to a varying extent. A total 
of 5.9 million hatchery-reared smolts were released in 
rivers and at coastal release sites in 1997. This includes 
the estimated number of smolts due to releases of earlier 
life stages in order to enhance wild stocks. It is 
estimated that the wild production in 1997 was about 0.4 
million smolts, which was about 6.5% of the total smolt 
production of 6.3 million. A major part of wild and 
reared smolt production takes place in the northern part 
of the Baltic, the Gulf of Bothnia. 

While feeding in the sea, salmon are caught by drift nets 
and long lines and during the spawning run they are 
caught along the coast, mainly in trap nets and fixed 
gillnets and to a minor extent in a trolling fishery. Where 
fisheries are allowed in the river mouths, set gillnets and 
trap nets are used. In Sweden and Finland there is also a 
traditional recreational angling and gillnet fishery in 
some of the rivers. In Sweden there is a considerable 
broodstock fishery in rivers having reared populations. 
The offshore fishery and most of the coastal fisheries 
exploit both wild and reared salmon. Wild salmon can 
normally not be distinguished from reared fish in the 
fisheries, and it is therefore only possible to exploit 
reared fish separately during the homing migration when 
salmon approach their release sites near rivers, that do 
not support wild salmon populations. 

Current IBSFC management areas for salmon in the 
Baltic are: (1) Main Basin and Gulf of Bothnia (Sub- 
divisions 24-29 and 30-31, respectively) and (2) Gulf of 
Finland (Sub-division 32). The offshore and coastal 

' Wild salmon is defined as fish that have spent their 
entire life cycle in the wild and originate from parents 
which were also spawned and continuously lived in the 
wild. For management purposes in the Baltic, ICES will 
normally not impose the requirement for the parental 
generation to have spent their entire life cycle in the 
wild. Wild salmon populations ought to be self 
sustaining and as similar as possible to populations with 
no effects from releases. 

fisheries have been managed by a single TAC since 
1991. IBSFC has established the overall management 
objective to increase the production of wild Baltic 
salmon to attain by 2010 at least 50% of the natural 
production capacity of each river with current or 
potential natural production of salmon, while 
maintaining the catch level as high as possible. 

At present wild salmon populations remain in 13 rivers 
in the Gulf of Bothnia. In earlier years all populations 
have been much below the 50% production level and 
they were considered to be outside safe biological limits. 
However, mainly due to stricter fishing regulations in 
1995-97 and a strong brood-year-class in 1990, the 
status of populations in some rivers have improved and 
the number of smolts is expected to increase in 1999- 
2000. The numbers of spawners returning to other rivers 
continue to be on a very low level and some of these 
populations are close to extinction. In the Main Basin 
about 15 wild populations still exist. The populations in 
this area are generally considered to be in a better state 
than those in the Gulf of Bothnia, but quantitative data 
on individual populations are often insufficient to assess 
their status. 

In the management area consisting of Gulf of Finland 
(Sub-division 32), wild salmon populations are believed 
to exist in 10-14 rivers. There is limited data available 
on these populations, but several of them are close to 
extinction, so they are outside safe biological limits. 

In 1992-1996 the M74 syndrome caused high mortality 
among newly-hatched yolk-sac fry from sea-run females 
(M74 was well described in the ACFM report in 1995). 
According to Swedish data the incidence decreased 
considerably in 1997 and according to preliminary data 
the decrease continued to even lower levels in 1998. If 
these estimates are correct, they indicate that M74 now 
has a low influence on stock development. Similar 
decrease in M74 has, however, not been observed in 
Finnish monitorings. As the factors influencing the 
development of M74 are poorly understood, it is 
possible that the incidence of the disease may continue 
to fluctuate rapidly, without any possibility to predict the 
development. 

Sea trout 

There are wild sea trout populations in approximately 
250 rivers and streams in the Baltic. Similar to the 
situation for salmon rivers, sea trout rivers have been 
dammed and natural reproduction capacity have 
disappeared. Reared smolts are in many cases released 
to compensate for the losses. Sea trout are also in many 
cases released to provide a possibility for a recreational 
fishery on returning spawners. Hatchery-reared smolt 
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production, including enhancement of wild stocks, was 
approximately 3.9 million in 1997. The wild smolt 
production, which may be about 0.5 million, constitutes 
about 15% of the total smolt production. Most of the 
stocks migrate in the coastal area within about 150 km 
of the point of release, but particularly those from 
Poland and some from southern Sweden migrate further 
into offshore areas. Coastal populations are mainly taken 
in gillnets or trap nets. In the Gulf of Bothnia, they are 
caught as a bycatch in fisheries for whitefish. The stocks 
entering the offshore area are exploited by salmon drift 
netting and long lines. Sea trout are important for the 
recreational fishery in coastal areas and rivers. The 
catches of sea trout have been quite variable in recent 
years, but it seems likely that misreporting of salmon as 
sea trout in some years influenced the statistics. 

IBSFC has not established any management objectives 
for sea trout. 

The populations in the Gulf of Bothnia (Sweden and 
Finland), particularly those in Sub-division 31, are in a 
poor state. Several of these populations are 
overexploited to the extent that they now exist mainly as 
non-migratory brown trout populations. The state of the 
populations in the remainder of the Baltic is variable, 
but in general considerably better than in the Gulf of 
Bothnia. 

Sea trout is affected by M74 to a much lower degree 
than salmon is. Populations in some rivers in the Gulf of 
Finland and the southern part of Gulf of Bothnia and 
northernmost part of the Main Basin have exhibited a 
limited incidence of M74. The situation in the Main 
Basin is less well known. 
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Figure 3.1.2 Baltic salmon rivers divided into three categories (see above figure). Only lower parts of rivers with 
current salmon production or potential for production of wild salmon are shown. The presence of dams, which 
prevents access to areas, are indicated by lines across rivers. 
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3.13.11.b Salmon in the Main Basin and the Gulf of Bothnia (Sub-divisions 24-31) 

State of stockdfishery: Although the populations in Advice on management: ICES advises that a 
some rivers are increasing, ICES considers that the continuation of the national and international 
wild stocks - at the scale of the management unit - are measures in place in 1997 and 1998, with the TAC 
outside safe biological limits. Catches of salmon are for 1999 of 410 000 salmon would be consistent with 
giveninTables3.13.11.b.l and3.13.11.b.2. the Salmon Action Plan. However, from a biological 

perspective the wild stocks should be rebuilt as 
Salmon smolt production in the Gulf of Bothnia and quickly as possible. 
Baltic Main Basin are shown below (in millions): 

Many indices show that the populations are benefiting . . - 
from current measures, therchy increasing fhc 
~robahilitv of achievincl the n l ~ a ~ c ~ m e n l  ohieclives. 

1995 0.30 4.49 4.79 

1996 0.31 4.74 5.05 

1997 0.35 5.20 5.55 

1998' 0.44 5.17 5.61 
1 Data on wild smolt production since 1990s to a large 
extent based on annual surveys. Smolt production 
estimates based on counts only for rivers Tomionjoki 
and Simojoki (2&30% of total production). 
2~reliminary data. 

Wild stocks: At present wild salmon populations occur 
in 13 rivers discharging into the Gulf of Bothnia. In the 
beginning of the 1990s, most populations in this area 
were depleted producing 5-20% of their potential. The 
management measures taken, including the reduction 
in TAC and a strong brood-year-class in 1990 have 
increased pan densities in some of the rivers in the last 
2-3 years. It is expected that the smolt production will 
increase in 1999-2000 and the spawning runs have 
increased for several years (Tables 3.13.11.b.3 and 
3.13.1 1.b.4). In other rivers, there is still no sign of 
improvement in population status. The numbers of fish 
returning to these rivers are so low that the stocks are 
on the verge of extinction. In the Main Basin the 
situation is somewhat better and some of the stocks in 
this area are assessed to be within safe biological limits. 
Recent parr surveys in Latvian rivers suggest that these 
stocks are not affected by M74 and that they are in 
better condition than stocks in the Gulf of Bothnia. 

Management objectives: The IBSFC objective is to 
increase the natural production of wild Baltic salmon to 
at least 50% of the natural production capacity of each 
river by 2010, while retaining the catch level as high as 
possible. 

- - 
Because of the apparent weaker or absent 
improvements of pan densities in small rivers 
compared to larger ones and the fact that the forecasts 
of smolt production gives values that are far outside the 
range of past observations, it is not yet possible to 
quantify risks associated with increasing TACs. 

ICES further advises that the exploitation in rivers 
should be closely monitored and kept sufficiently low to 
allow the number of spawning fish to increase. 

Relevant factors to be conridered in management: 
The factors influencing the development of M74 are 
poorly understood. The M74 mortality has varied over 
the years (Table 3.13.11.b.5) and sudden unpredictable 
changes in the incidence of the diseasemay occur. 

The salmon fishery in the Baltic is mainly based on 
reared fish. In recent years reared fish would have 
constituted about 90% of the catch, if the estimates of 
smolt production of reared and wild fish are valid 
indicators of the recruitment to the fisheries. Data on 
coastal tagging and catch sampling of spawners 
indicate that the proportion of wild salmon in the catch 
may be higher than previously considered (see Section 
3.13.1 l.d - Coastal regulations). 

Non-reported catches are considered to be 1&25% of 
the reported landings (individuals) in the Gulf of 
Finland, Gulf of Bothnia and in some fisheries in the 
Main Basin. These estimates are not reliable and thus 
not included in the assessment, nor are discards or 
salmon damaged by seal. 

Seals damage salmon trapped in nets. The estimated 
catch loss in the Swedish coastal trapnet fishery in the 
Gulf of Bothnia due to seal interaction with the fishery 
was 43% of recorded coastal salmon landings. Similar 
problems exist in Finnish waters, but the magnitude 
has not been quantified. The large impact of seals on 
salmon coastal fisheries may prevent a shift from 
offshore to coastal salmon fisheries. 

Forecast: Wild stocks: Surveys of juvenile salmon in 
the Baltic rivers suggest that the wild smolt runs in 
1997 were 0.44 million smolts. This is about 25% of 
the potential production as presently estimated. The 
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densities of parr and number of spawners in Finnish and 
Swedish rivers in 1995-97 suggest that the smolt 
production in these rivers will increase slightly in 1998 
and 1999 and probably more in 2000-2001. 

Reared stocks: The production of reared smolts in 1997 
was 5.20 million smolts and is expected to be 5.17 
million in 1998. 

Elaboration and special comment: Estimates of wild 
smolt production are available for each region, but 
estimates in the Main Basin are based on limited 
surveys. 

At present the assessment is based on the development 
in aggregates of rivers having wild salmon populations. 
There is a tendency that the populations in the larger 
rivers have increased, while the status of populations in 
smaller, more vulnerable rivers is unchanged (Table 
3.13.11.b.4). 

Because of the special formulation of the management 
objective where the target level is 50% of the potential 

production level, the potential production level ought to 
be well defined. Ideally it ought to be based on stock- 
recruitment curves. However, Baltic salmon populations 
have been depleted for more than 30 years and there is 
no empirical basis for such a model. Estimates of 
potential production in the Baltic are normally based on 
measurements of the reproductive area in combination 
with an estimated smolt production per unit area. These 
estimates may need to be revised when more data 
accumulate at higher production levels. 

Because of the depleted state of many wild populations 
it is necessary to monitor the status for many of them. 
However, better future analysis of the status of salmon 
populations requires an intensified long-term monitoring 
which will have to concentrate on a few selected rivers 
(index rivers). 

The stock estimates are based on electrofisbing surveys, 
smolt trapping, age-disaggregated catch and tagging 
data. 

Source of information: Report of the Baltic Salmon 
and Trout Assessment Working Group, April 1998 
(ICES CM 1998/ACFM:17). 
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Catch data (Tables 3.13.11.b.l-2): 

1988 Reduce effort 
1989 TAC 

1990 TAC 
1991 Lower TAC 

1992 TAC 

1993 TAC 

1994 TAC 

1995 Catch as low as possible in offshore and coastal fisheries 
1996 Catch as low as possible in offshore and coastal fisheries 
1997 Catch as low as possible in offshore and coastal fisheries 
1998 Offshore and coastal fisheries should be closed 
1999 Same TAC and other management measures as in 1998 

Landings 

1988 0.06 0.41 2.43 2.85 784 2.90 791 

1989 0.08 0.65 3.27 3.92 1035 4.00 1049 

1990 0.13 1.31 3.65 4.96 1113 5.08 1131 

1991 0.12 1.03 3.00 4.03 757 4.15 776 

1992 0.12 1.24 2.66 3.90 710 4.02 727 

1993 0.11 0.83 2.57 3.40 679 3.52 657 

1994 0.10 0.58 2.25 2.83 584 2.93 595 

1995 0.12 0.67 1.98 2.65 553 2.77 571 

1996 0.21 36 0.73 168 1.77 366 2.50 534 2.65 570 

1997~ 0.31 50 0.76 148 1.55 288 2.31 436 2.62 486 
I TAC does not include river catch. *TAC much below present levels. 3~quivalent to 2.25-2.70 thousand t. 
4 ~ o r  comparison with TAC. 'catch in numbers before 1993 based on estimates. '~relirninar~. 
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Table 3.13.11.b.l Nominal landings in tonnes of Baltic salmon by country and region in 1972-1997 (1997 
provisional figure) S=sea, C=coast, R=river. 

I 1 Maio Basin (Sub-divisioos 24-29) I 
Yea' 
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Polaod 

S 

13 

17 

20 

10 

7 

6 

4 

4 

22 

Sweden 

S 

277 

407 

403 

352 

332 

317 

252 

264 

325 

R 

0 

3 

3 

3 

2 

3 

2 

1 

1 

USSR 

S 

0 

0 

21 

43 

84 

68 

90 

167 

303 

Total 

C+R 

107 

122 

155 

194 

123 

96 

48 

29 

16 

S 

1563 

1828 

2W2 

1795 

2034 

1553 

1369 

1519 

1881 

C+R 

107 

125 

158 

197 

125 

99 

50 

30 

17 

OT 

1670 

1953 

2164 

1992 

2159 

1652 

1419 

1549 

1898 



Table 3.13.11.b.l continued 
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Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

Main Basin+Gulf of 
Bodmihnia (Sub-divs 24- 

Year 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Mean 1992-96 

Gulf of Bothnia (Subdivisions 3&31) 

S 
1726 
2044 
2327 
2338 
2365 
2010 
1514 
1711 
2066 

Main Basin + Gulf of Bothnia 

SEA 
2076 
1628 
1840 
2898 
3332 
2665 
3207 
2434 
3268 
3647 
3003 
2664 
2572 
2248 
1981 
1767 
1549 

2244 

Denmark 
S 
I I 
I2 
0 
98 
38 
60 
0 
0 
0 

C+R 
298 
425 
493 
596 
589 
541 
447 
357 
372 

Gulf of 

GT 
2024 
2469 
2820 
2934 
2954 
2551 
1961 
2068 
2438 

(Sub-divisions 
COAST 

434 
293 
381 
436 
381 
490 
387 
413 
654 
1309 
1028 
1235 
832 
582 
669 
730 
762 

810 

S 
125 
131 
176 
401 
247 
124 
66 
74 
225 
597 
580 
487 
279 
238 
66 
96 
51 

, 233 

Sweden Finland 

BoIhnia (Subdivisions 3C-31) 

Total 

S 

0 
0 
0 
0 

271 
348 
127 
172 
162 

S 
26 
0 
0 
0 
0 
11 
8 
I 

10 
12 
1 
7 
10 
0 
0 
5 
1 

4 

S 
151 
131 
176 
401 
247 
135 
74 
75 
235 
609 
581 
494 
289 
238 
66 
101 
52 

238 

2431) Total 
RNER 

42 
34 
38 
61 
47 
50 
48 
64 
78 
127 
119 
117 
113 
96 
124 
209 
31 1 

132 

Finland 
C 
I57 
111 
118 
178 
I51 
176 
173 
146 
207 
680 
523 
746 
426 
269 
302 
350 
348 

, 419 

65 
134 
155 
127 
80 
60 
40 
35 
35 

S 
9 
13 
15 
33 
22 
49 
18 
20 
23 

GT 
2552 
1955 
2259 
3395 
3764 
3205 
3642 
2907 
4MX) 

5083 
4150 
4016 
3517 
2926 
2774 
2706 
2622 

3188 
- .  

R 
6 
3 
4 
5 
4 
5 
6 
6 
6 
14 
14 
14 
16 
14 
20 
93 
145 

31 

S+C 
143 
191 
310 
412 
0 
0 
0 
0 
0 

126 
166 
180 
272 
229 
240 
212 
171 
172 

C R S C R  
163 
216 
325 
543 
331 
457 
145 
192 
185 

Sweden 
C 

242 
135 
140 
140 
114 
146 
106 
141 
281 
395 
350 
386 
267 
185 
214 
261 
284 

263 

Total 
C 

399 
246 
258 
318 
265 
322 
279 
287 
488 
1075 
873 
1132 
693 
454 
516 
611 
632 

681 

65 
134 
155 
127 
80 
64 
40 
35 
35 

C 
0 
0 
0 
0 

155 
142 
145 
121 
148 

126 
166 
180 
272 
384 
382 
357 
292 
320 

R 
35 
30 
32 
52 
38 
41 
38 
48 
68 
103 
90 
95 
91 
73 
97 
110 
158 

93 

GT 
354 
516 
664 
942 
795 
899 
542 
519 
540 

R 
41 
33 
36 
57 
42 
46 
44 
54 
74 
117 
104 
109 
107 
87 
117 
203 
303 

125 

GT 
591 
410 
470 
776 
554 
503 
397 
416 
797 
1801 
1558 
1735 
1089 
779 
699 
915 
987 

lW3 



Table 3.13.11.b.l continued 

Catches in Sub-division 24-32. Catches in sub-division 22-23 was in 1995 less than I t, in 1996 equal to 0.9 t and in 1997 3.9 tonnes. 

Danish. Finnish, German, Polish and Swedish catches are converted from gutted to ungutted weight by multiplying by 1.1. 

Estonian, Latvian, Lithuanian and Russian catches are reported ungutted. 

Sea m u t  are included in the sea catches in the order of 3 % for Denmark (before 1983). Estonia, Germany, Latvia, Lithuania, Russia, 

about 5% for Poland and 10% for Finland. The amount of sea trout in Swedish catch is normally below 10%. 

Non-pmfessional catches are included in the Finnish landings based on inquiries in 1990, 1992 and 1994. In 1996 and 1997 non professional 
catches is estimated. 
Estonian sea catches in Sub-division 32 in 1986.1991 include a small quantity of coastal catches. 

Estimated non-reported coastal catches in Sub-division 25 have fmm 1993 been included in the Swedish statistics. 

In 1993 the Fames caught 16 tonnes included in total landings. 
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Year 

1981 
1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 , . 
1991 

1992 

1993 

1994 

1995 

1996 

1997 

Mean 1992-96 

Baltic (Sub-divs. 24-32) 

SEA 

2127 
1719 

2003 

3115 

3571 

2987 

3497 

2590 

3522 

3825 

3253 

2775 

2705 

2354 

2039 

1860 

1652 

2347 

Total 

COAST 

437 
305 

416 

483 

419 

569 

448 

525 

799 

1678 

1426 

1653 

1142 

724 

870 

1057 

1144 

1089 

R 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

S 

0 
0 

0 

0 

0 

24 

10 

19 

36 

25 

22 

6 

3 

3 
I 

0 

0 

3 

Gulf of Rnland 

Estonia 

C 
2 
5 

3 

5 
4 

0 

0 

0 

0 

0 

0 

3 

I 

1 

1 

3 
4 

2 

RIVER 

42 
34 

38 

61 

49 

52 

50 

62 

80 

133 

124 

120 

119 

103 

131 

221 

321 

139 

S 

46 
91 

163 
210 

219 

270 

257 
122 

181 

118 

140 

77 

91 

88 

32 

83 

99 

74 

GT 
2606 
2058 

2457 

3659 

4039 

3608 

3995 

3177 

4401 

5636 

4803 

4548 

3966 

3181 

3040 

3138 

3117 

3575 

(Sub-division 32) 

Rnland 

C 

1 
7 

32 

42 

34 

79 

61 

112 

145 

369 

398 

415 

309 

141 

200 

324 

378 

278 

Russia 

S 

5 
0 

0 

7 

20 

28 

23 

15 

37 
35 

88 

28 

39 

15 

25 

10 

4 

23 

S 

51 
91 

163 

217 

239 

322 

290 

156 

254 

178 

250 

111 

133 
106 

58 

93 

103 

100 

R 

0 
0 

0 

0 

2 

2 

2 

2 

2 

2 

2 

2 

3 

6 
5 

10 

10 

5 

R 
0 
0 

0 

0 

0 

0 

0 

0 

0 

4 

3 

1 

2 

1 

2 

2 

0 

2 

Total 

C 

3 
12 

35 

47 

38 

79 

61 

112 

145 

369 

398 

418 

310 

142 

201 

327 

382 

280 

R 

0 
0 

0 

0 

2 

2 

2 

2 

2 

6 

5 

3 

6 

7 

7 
12 

10 

7 

GT 

54 
103 

198 

264 

279 

403 

353 

270 

401 

553 

653 

532 

449 

255 

266 

432 

495 

387 



Table3.13.11.b.2 Nominal landings in numbers of Baltic salmon by country and region in 199G1997 (1997 
provisional figure), S=sea, C=coast, R=river. 
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Year 

1996 
1997 

Main BarintGulf of Bothnia 
(Subdivisions 2G3l)Tatal 

S E A I C O A S T I R N E R I  GT 

Year 

1996 
1997 

Gulf of Bothais (Sub-diuisions 3&31) 

365977 
287475 

Baltic (Sub-divs 24-32) 
Total 

SEA  COAST^ RIVER I GT 

Gulf of Finland (Subdivision 32) 

168224 
148137 

Finland 

S I C I R 

649786 
574395 

388126 
311185 

22196 
9528 

35404 
50234 

Sweden 

S I C  I R 

224460 
211476 

Estonia 

S I C I R 

569605 
485846 

Ton1 
S I C R I  GT 

84940 
77322 

1181 
251 

37200 
51734 

0 
0 

Finland 

S I C I R 

Russia 

S 1 R 

23377 
9779 

14M 
2200 

Total 
S I C I R I GT 

2M64 1485 
1023 

61239 
47956 

2214 
2371 

396 
819 

296 
0 

146179 
125278 

2057 
2715 

0 
0 

55840 
2268762520 

56236 
63339 

1500 
I500 

3457 
4915 

2Ml27 
184216 

1796 
1500 

80181 
88549 



Table 3.13.11.b.3 Wild adult salmon counts to fish ladders in some rivers in the Gulf of Bothnia and 
the Main Basin. 

 he uap catch a part of the run. 
b e  m p  catch the entire run. 
' ~ e w  fish ladder in Pite glv in 1992. 
'some releases of unmarked reared salmon have occurred. 

Year 

1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
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Ore SIV' 

Total 

11 
I 
8 
2 
7 

14 
10 

I 
12 
23 
13 
69 
67 
40 
76 
37 
28 
39 

101 

Number of salmon 
Kalix glv ' Pite 51" '" ~me~indel i lven '  MiimrnsAn '" 

Total Females 
110 40 
129 61 

90 29 
30 10 
38 12 
47 13 

115 29 
104 24 
288 27 
247 40 
190 28 
262 120 
404 56 
502 65 

1685 72 
1450 233 

Total Grilse 

80 62 
I61 79 
45 I1 

890 132 

639 I39 
437 122 
656 288 
567 213 
806 144 

1282 736 
3781 2736 
5089 4425 

Total Grilse 
45 
15 

30 
28 
18 
28 
19 

130 
59 

218 104 
146 114 
135 108 
98 63 

146 116 
658 638 

Total Females 

1576 716 
620 193 
793 319 

1225 456 
1630 700 
2116 643 
1244 449 
632 196 
424 139 
408 141 
446 177 
904 330 
227 128 
246 87 
446 258 
597 191 

1573 492 
356 189 
367 25 1 

1662 572 
1311 719 
1167 25 1 
1934 1266 
1788 1072 



Table 3.13.11.b.4 Estimates of wild salmon smolt production (thousands) in Baltic rivers having natural populations 
in the 1980s and 1990s. 

ICES Coop. Res. Rep. No. 229 -Pan 2 

R e ~ o n ,  S u h d l ~ l o n  Repmd. P a n  Pre Pred. 

country and river areaha tial 19 1992 1993 1994 1995 1996 1997 1998 1999 
Gulf of Bathnil, Subdir. 31 
Finland 

KiiminLIjoLi gn 30 + + + + + + + +  + 
PyhSjob IW 40 + + + + + 
Simjo!-i 255 75 10 17 LO I2 1.4 1.3 0.9 7.8 27 

FinlandtSweden 

TomionjokiTome Llv 50W 500 75 75 123 199 75 71 50 94 93 
Sweden 

Kalir alv 25W 250 50 75 88 130 42 48 61 67 82 
R h  alv 390 20 + + + 3.2 2.1 2.2 0.5 0.3 1.9 

Pite 81" 435 33 + + + + 3 3 5 5 5 

Aby aIv 80 16 + + + 5.8 1.9 2.3 3 7.2 9.5 
Byrkealv 530 80 15 18 23 35 11 12 40 55 93 

Sivarin 20 4 + + + + + + 0.1 0.7 0 1  
Riclrldn I5 5 + + + + + + 0.3 0.3 0.1 

UmeNindelLlven IWO 2W 25 20 23 39 15 14 13 24 90 
(Irr alv IW 20 + + + 1.4 1.4 1.4 0.1 0.7 0.3 

b g d e  alv 95 19 + + + 3.8 1.4 1.7 1.1 3.5 2.8 
Sum of + 5 15 20 4 4 4 

Total Subdir. 31 10610 1292 18 220 287 433.2 158.2 160.9 175 266 1105 

Gulf dBoUmis, Subdiv. 30 
Ljungan 20 20 10 10 15 4 4 4 5 10 10 

Total Gulf dB., Subdivs. 30-31 10630 1312 19 2.30 302 437 162 165 180 276 415 
Main Basin, Subdivr 24-29 

Sweden 

Endo I5 5 5 4.5 3 2.5 4 4 
MGMM~" 1W 110 90 6U 30 35 M) W 
Total Sweden 115 115 95 64.5 33 37.5 64 64 
Estonia 
Phmu 15 3 2 

Latvia (1) 
Salaca 30 26 22 15 15 20 20 25 25 

virmpe 5 5 5 5 5 5 4  4 
Pererupe 5 5 5 5 5 5 4 4 

Gauja 20 17 13 13 14 14 13 13 
Daugava 5 5 5 5 5 5 5 5 

lrbe 10 10 10 8 7 7 7 7 
Venla 15 15 15 15 15 12 12 I2 

Saka 10 10 10 10 10 8 7 7 
Uzava 2 2 2 2 2 2 2  2 

Bma 2 2 2 2 2 2 1  I 
Total Latvia 110 100 93 82 80 85 80 80 80 

LiUlulnia 
Nemunas river basin I 50 20 20 20 20 20 20 20 

Russia 0 0 0  

Total Estonia, Latvia, Lithuania and Russia 275 120 113 102 100 105 103 102 
Total Main B., Sub-divn. 24.29 390 235 208 166.5 133 142.5 167 166 

Method of 

Potpm 

3 

3 
3 

3 

3 

3 
3 

3 
3 

3 
3 

3 

3 
3 

3 

3 
3 

4 

3 
6 
6 
6 
6 

6 
6 

6 

6 
6 

7 

7 

estimate 

Pres.pr 

2 
4 

2 

2 

4 

4 

5 
4 

4 
4 

land3 
4 

4 
4 

4 

4 
4 

3 

2 
5 

2and 5 
2and 5 

5and7 
5 

2and5 
5 

5 

5 

10 

10 



Table 3.13.11.b.4 Continued 

+=Low and mcenain production. (1) Estimte ofpolential production in Latvia is missing. XI NO data available. 

Region, SubdiLiuision Reprod. Potent- Pred. Pred. 
ramtry and river area ha tial 19 1992 1993 1994 1995 1996 19 1998 1999 

Gulf of Fidand, Subdiv. 32 
Finland 
v m m j o b  10 2a 0 0 0 
Kymijoki 50 100 3 3 4 4 
Total Finland MI 120 3 3 4 4 
Russia 
Neva 20 20 20 20 r 
h g a  40 80 I I I I  I 

Sista + + x 
Voronka + + I I 

Kovashi + + i x 

K o p h  + + x x 
Total Russia MI 1W 31 31 r x 

Ertrmia 
Kmda + + + + + + + 
Seija + + + + + + + 
Laobu + + + + + + + 
Pita + + + + + + + 
Vasalemma + + + + + + + 
Keila + + + + + + + 
Total Estonia 50 15 15 15 15 7 7 8 10 
Total Gulf of F., Subdiv. 32 120 270 15 15 15 15 41 41 12 14 
Total Baltic, Subdivs. 24-32 (1) 1972 480 525 619 336 348 35 456 

Methods of estimating production 
Potential production 
1. Stock-recruitment curve. 
2. Estimate of reproduction area, quality gradation of them and estimate of peak production per area from other source. 
3. Estimate of reproduction area and peak production per area from other sources. 
4. Accessible linear stream length and peak production per area from other sources. 
5. Salmon catch series, exploitation and survival estimates. 
6. No data. 
7. Not known. 

Present production 
1. Complete count of smolts. 
2. Sampling of smolts and estimate of total smolt run size. 
3. Estimate of smolt run from parr production by relation developed in the same river. 
4. Estimate of smolt run from pan production by relation developed in another river. 
5. Inference of smolt production from data derived from similar rivers in the region. 
6. Count of spawners. 
7. Estimate inferred from stocking of reared fish in the river. 
8. Salmon catch, exploitation and survival estimate. 
9. No data. 
10. Not known. 

Melhod 
PPoppm 

3 
3 

I 
7 
7 

7 

3and4 
3md4 
3and4 
3md4 
3and4 
3 and4 
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. 
of 

P m . p  

4 
4 

10 
I O  
10 

10 

3and4 
3and4 
3and4 
3and4 
3and4 
3 and 4 



Table 3.13.11.b.5 M74-mortality (%) in selected stocks of Baltic salmon from hatching year 1985 to 1997 with projections 
for 1998. All data originate from hatcheries. 

River Sub- 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
div. 

Simojoki 31 50 74 69 85 71 73 
Tome alv 31 70 74 85 66 
Lule alv 31 58 66 57 48 61 38 5 
Skellefteiilven 3 1 40 49 69 49 77 16 
UmeNindeliilven 30 40 20 25 19 16 31 45 77 88 85 74 78 37 
hgermaniilven 30 50 77 64 45 63 21 
IndalsSlven 30 4 7 8  7 3 8 7 45 72 65 52 64 22 
Ljungan 30 60 97 50 52 28 29 
Ljusnan 30 17 33 59 86 52 72 22 
Daliilven 30 28 8 9 20 11 9 21 79 85 53 55 57 38 20 
MommsAn 25 47 49 65 46 58 72 65 55 96 90 65 56 23 
~ e v d k a n d  29 - 70 50 
NevdKymi 32 45 60-70 - 51 36 57 
Mean River Lule, 
Indalsalven, Daliilven 16.0 7.5 8.5 13.5 7.0 8.5 14.0 60.7 74.3 58.3 51.7 60.7 32.7 12.5' 
Mean total 29.8 21.0 26.8 23.0 22.0 30.0 31.0 55.2 75.6 68.6 57.8 60.3 34.2 12.5 

' Only River Lule iilv and River DalSlven in 1998 
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3.13.11.c Salmon in the Gulf of Finland (Sub-division 32) 

State of stocMshery: ICES considers that the wild support no wild stocks and at certain coastal release 
stocks are outside safe biological limits, and unlike sites). 
salmon in Sub-divisions 24-31 are not showing signs of 
increased parr densities in rivers. Relevant factors to be considered in management: 

M74 caused high mortality among offspring from sea- 
Salmon smolt production in the Gulf of Finland is run females in Finnish hatcheries in 1992-1996, and 
shown below (in thousands): the M74-related mortality continued to be high in 1997. 

Year Wta' R w c d  Twf 
1987 15 59 3 608 
1988 15 569 584 
1989 15 432 447 
1990 15 573 588 
1991 15 501 516 
1992 15 415 430 
1993 15 558 573 
1994 15 608 623 
1995' 10 699 740 
19963 10 65 1 692 
1997 12 667 679 
1998' 14 559 573 

' ~ a t a  on wild molt  production assumed until 1994. 
1995 figures based on surveys. 'Preliminary data. ' ~ a t a  
on wild production in Russia reported for 1995 and 
1996: 31 000 smolts. Not included in table. 

Wild stocks: Based on earlier evidence there are wild 
salmon populations in 6-8 Estonian and Finnish rivers 
in the Gulf of Finland. Surveys in six Estonian rivers 
indicate that parr densities have decreased considerably 
in the last years (Table 3.13.11.c.l). Some information 
suggests that there are wild salmon populations in six 
Russian rivers in the area. At present no survey or 
catch data are available to support this information, see 
Table 3.13.11.b.4. 

Reared stocks: At least 80% of the total hatchery 
production to the Gulf of Finland originate from 
Finnish hatcheries. Finland do normally release 4 
500 000 smolts annually. 

Management objectives: The IBSFC objective is to 
increase the natural production of wild Baltic salmon to 
at least 50% of thenatural production capacity by 2010, 
while remining the catch as high as possible. 

Advice on management: ICES recommends that in 
order to safeguard the wild stocks, and rebuild them 
as quickly as possible, the offshore and coastal 
fisheries should be closed in 1999. Considering that 
the second IBSFC objective is to retain the catch as 
high as possible, if fishing is permitted, the catch of 
wild salmon should be as low as possible. 

Reared fish should be harvested close to their points 
of release where this can be acbieved without fishing 
wild salmon (i.e. in the mouths of rivers which 
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No estimates are available for the mortal& in 1998 
(Table 3.13.11.b.5). Tagged reared Latvian salmon 
recovered in the Gulf of Finland suggest that wild and 
reared Latvian salmon to some extent are also exploited 
in this area. 

Forecast for 1999: A status quo projection for Sub- 
division 32 gives a catch prediction for 1998 and 1999 
of 72 000 and 54 000 fish respectively to be compared 
to the catch in 1997 of 87 000 fish. The TAC for 1998 
of 110000 fish is therefore not expected to be 
resuictive to the fishery. 

Wild stocks: For Estonian rivers the wild production is 
similar to earlier years. On the basis of the very low 
densities of O+pm in 1997, the production of smolts is 
expected to decrease in the coming years. The 
production has increased in Finnish rivers and this is 
probably partly caused by spawning of reared fish. 
Using the most recent estimate of wild production of 12 
000 smolt, it represents about 2 % of the total molt  
production. This is a much lower figure than in the 
Main Basin and Gulf of Bothnia. 

Reared stocks: The molt  production is expected to 
decrease to about 559 000 smolt in 1998. 

Elaboration and special comment: Surveys should be 
undertaken to improve the data on the occurrence and 
status of wild stocks in this region. No detailed data are 
available on the current status of salmon stocks in the 
area of the Russian Federation. 

From the 1950s to the 1970s there was a small offshore 
long-line fishery in the Gulf of Finland based on wild 
salmon production and releases of reared smolts in the 
former USSR With the growth of smolt-rearing 
programmes in Finland in the 1980s this fishery 
expanded and a coastal trap net fishery developed. 

The analytical assessment is based on catch at age 
estimated from tag recoveries. Estimates of wild 
production are based on limited surveys not including 
all rivers. Lack of data on the productivity in the fresh 
water phase prevented a calculation of the appropriate 
TAC strategy to meet any target based on smolt 
productivity. 

Source of information: Report of the Baltic Salmon 
and Trout Assessment Working Group, April 1998 
(ICES CM 1998/ACFM:17). 
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Catch data (Tables 3.13.11.b.l-2): 

TAG 

1987 No advice 
1988 No advice 
1989 Noadvice 
1990 Noadvice 
1991 No advice 0.43 
1992 No advice 0.43 
1993 TAC for reared stock 109l 109 
1994 TAC for reared stock 652 120 
1995 Catch as low as possible in offshore and coastal fisheries 120 
1996 Catch as low as possible in offshore and coastal fisheries 120 
1997 Offshore and coastal fisheries should be closed 110 
1998 Offshore and coastal fisheries should be closed 110 
1999 Offshore and coastal fisheries should be closed 

1 Equivalent of 600 t. 2Equivaleut of 400 t. 

Landings 

1997' 10 382 103 485 87 495 89 
1 Preliinarv. Table revised because of additional data. 
 or comparison with TAC. 
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Table 3.13.11.c.l Densities of wild salmon part in electrofishing surveys at permanent 
stations in rivers discharging into the Gulf of Finland, Sub-division 32. 

River Year Number of ~arr1100m~ Number of oarr 
O+ 1 + and older 

Kunda 
1992 
1993 
1994 
1995 
1996 
1997 

Vasalemma 
1992 
1994 
1995 
1996 
1997 

Pirita 

Loobu 
1994 
1995 
1996 
1997 

Keila 
1994 
1995 
1996 
1997 

SeljajBgi 
1995 
1996 
1997 

+ = minor production. 
** = no electrofishing 
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3.13.11.d Review and evaluation of present management measures 

Answer to a request from the IBSFC (item h) to review 
existing management measures for Baltic salmon in the 
light of IBSFC objectives: 

i) to gradually increase the production of wild Baltic 
Salmon to attain by 2010 at least 50% of the natural 
production capacity of each river with current or 
potential natural production of Salmon. 

ii) to maintain the commercial Baltic Salmon fishery as 
high as possible. 

In preparing its response to this request, ICES made a 
broad overview of the existing management measures 
on an international and national level. The term 
"existing management measures" were interpreted to 
include developments due to the "IBSFC Salmon 
Action Plan 1997-2010". 

Potential salmon rivers 

The state of present salmon rivers has been treated in 
the preceeding sections (3.13.11.a-c). As stated in the 
IBSFC Salmon Action Plan there is also a clear 
intention to re-establish salmon in potential salmon 
rivers. Table 3.13.1 l.d.l gives an overview of the 
current status in these rivers. The information available 
is not yet sufficient to apply to all rivers the guidelines 
proposed by ICES for identifying possible salmon 
rivers. 

Offshore fishery 

The international management measures adopted by the 
IBSFC regulate the salmon fishery in the convention 
area of the IBSFC. Regulations on minimum landing 
size (60 cm), minimum mesh size of driftnets (157 mm) 
and minimum hook size (19 mm) for longlines are 
designed to insure that the growth potential of feeding 
salmon is realized before the salmon are caught. 
Closing the driftnet fishery between June 1 and 
September 30 will also decrease effort. At that time 
A.l+ fish in the feeding areas are still too small (below 
60cm) and cannot be caught and A.2+ fish which 
spawn at age of A.3 and older fish are less numerous. 
The increase in yield due to a longer summer ban was 
treated by ICES in 1997. In the longline fishery, the 
closure is longer, especially in autumn, to avoid 
catching undersized salmon and to decrease fishing 
effort. 

Limiting the maximum number of driftnets (600 nets 
per vessel) or longline hooks (2000 per vessel) limits 
effort per boat and may have decreased overall effort in 
the Main Basin. In the Bothnian Sea and Gulf of 
Finland, vessels seldom use the allowed maximum 
number of gear per boat because of narrow fishing 
zones and intensive ship traffic. 

These regulations have been in effect more or less 
unchanged since the 1970s but the measures alone have 
not been sufficient to prevent the decline of wild 
salmon populations. As long as there is a restrictive 
TAC in numbers in the entire Baltic, the effort limiting 
measures normally have small effects on the stock 
status. Exceptions will mainly occur if discarding is 
prevented by the measures, such as with the minimum 
mesh size in driftnets. 

TAC 

A TAC was implemented for Baltic salmon fishery for 
the first time in 1991. Although the annual TAC has 
frequently been exceeded, it has reduced total catches 
(Figure 3.13.11.d.l). Some nations have closed their 
fishery before the end of the year as their TAC 
allocation was fully utilized. As offshore fisheries are 
restricted, greater proportions of individual populations 
should escape from these fisheries and appear in the 
coastal areas and rivers. In recent years, the proportion 
of tagged salmon from the Swedish rivers 
UmeNindelalven, Ljusnan and Dalalven recovered in 
each river, has increased while the proportion of tagged 
salmon from these rivers taken in the Main Basin has 
been decreasing. The change is highly correlated with 
the decreasing TAC. This suggests that the regulation 
have a positive effect on wild salmon conservation. 

IBSFC sets salmon TACs for the two management 
areas, Main Basin and Gulf of Bothnia (Sub-divisions 
24-31) and Gulf of Finland (Sub-division 32). There 
are minor salmon catches in Sub-divisions 22 and 23 
(0.9 tonnes in 1996 and 3.9 tonnes in 1997) that are 
counted against the implemented EU TAC. For 
conformity these two areas should be included in the 
IBSFC management unit. 

Landing figures used by ICES for Finland and Sweden 
include estimates of the recreational catches. At present 
these catches are not included in the statistics reported 
to IBSFC. In 1991-1993 the differences were marginal 
but from 1994 and onwards the discrepancy increased 
between the two datasets (Figure 3.13.11.d.2). The 
assessment and hence the TAC does not distinguish 
between commercial and non-commercial catches. 

According to IBSFC procedures, catch statistics shall 
be broken down by month, fishery zone and 
management area. The statistics shall be provided both 
in numbers and by weight. 

In addition effort data are compiled based on an 
obligation to keep logbooks on vessels larger than 17 m 
0.a. (12 m 0.a. when away from harbour for more than 
24 hours). 
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Fishing rules cover mainly an offshore fishery with 
larger vessels. As salmon fishery often take place under 
circumstances (coast, rivers, size of vessel) where these 
rules do not apply, the management of salmon stocks 
would benefit from some additional rules concerning 
catch statistics (numbered a-e below). 

It is not clearly spelled out if the catch statistics should 
include non-commercial catches. In order to make the 
basis of the calculation of a TAC and other catch 
statistics more precise: 

a. Include catches from all components of the salmon 
fisheries where these catches are retained, also those 
from non-commercial fisheries. 

Since the IBSFC management objective for salmon 
refers specifically to the wild stock component it is 
important to supplement these statistics by 
investigations and statistics that allow differentiation 
between wild and reared salmon catches. 

h. Differentiate, wherever possible, between wild fish 
and salmon of reared origin. 

c. Weight should he whole round weight or converted 
to whole round weight equivalent using appropriate 
conversion factors where fish are landed gutted. 

d. Include salmon caught in non-salmon gear where 
retention of fish caught in this way is legal. 

In order to keep track of the development of the 
fisheries. 

e. Information on fishing effort should, wherever 
possible, he obtained for all components of salmon 
fisheries. 

Coastal regulations 

In addition to the TAC-system, national regulatory 
measures have been adopted to restrict fishing mortality 
in coastal fisheries directed at homing salmon. In 
Finland and Sweden the date of opening coastal 
fisheries in the Gulf of Bothnia has been delayed to 
restrict the harvest of the early run when the proportion 
of wild salmon is the largest. These regulatory 
measures were strengthened beginning in 1996-97 to 
further increase escapement into the rivers. Tagging 
experiments in which salmon were tagged during their 
spawning migration in the coastal parts of northern 
Main Basin and Gulf of Bothnia support these findings. 
A total of 396 tags were recovered, of which 54 were 
found in rivers. The origin of the fish (wild/reared) was 
determined from scales taken when tagging the fish. 
Fifty per cent were classified as wild (Table 
3.13.11.d.2). Assessments of fish origin hased on scale 
pattern analysis were compared with assessments of 
fish origin based on the location of tag recovery (rivers 
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with wild fish only, rivers with reared fish only, and 
rivers with mixed wild and reared fish). In every case, 
the assessments of origin based on scale pattern 
analysis was the same as the determinations based on 
recovery location suggesting that the reading of scale 
pattern was reliable. 

The relative exploitations of wild and reared salmon 
from recent tagging studies are presented in Table 
3.13.11.d.3. The high proportion of reared fish 
recovered shows that the exploitation rates of reared 
salmon were higher than that of wild salmon. At 
average, the time of year when caught the mean catch 
day of wild and reared fish is different (Table 
3.13.11.d.4). Wild salmon are caught considerably 
earlier than reared fish. The tagged fish were to a 
considerable extent caught during the period when 
normal fishery was not permitted. The time closure in 
the coastal fishery was for safeguarding early migrating 
(wild and old) fish. The results suggest that this 
measure was effective allowing especially wild fish to 
escape from the coastal fishery into rivers. 

The distribution of the tag recoveries is inconsistent 
with the distribution of the smolt production (Figure 
3.13.11.d.3). The Swedish side of the southern Gulf of 
Bothnia is clearly underrepresented by tag recoveries as 
is the River Lule in the northwestern Gulf of Bothnia. 
These 0 b ~ e ~ a t i o n ~  could partly be interpreted as 
differences in timing of migration or migration routes. 
This may be one of the factors causing the very high 
proportion of wild salmon among the tagged fish. 

In some countries there are fishery closures near the 
mouths of salmon rivers. Without these closures, 
salmon approaching and/or entering the river will he 
harvested. 

In areas outside rivers having reared salmon 
populations, special terminal fishing areas have been 
introduced where an intense fishery may occur. In 
many cases the development of a more intense fishery 
in these areas have been prevented by seals that 
interfere with salmon fishery to such a high degree that 
the profitability and fishing effort in these fisheries 
decrease. It was estimated that in the Swedish part of 
the coastal Gulf of Bothnia, seals caused a catch loss 
amounting to 43% of the recorded landings, or 121 
tonnes. This interference may partially prevent the shift 
of fisheries from offshore to coastal areas. 

Regulatory measures in the riven 

There is a total ban on fishing in a number of salmon 
rivers. In some rivers there are area or time closures as 
well as limitations of daily catches per fisherman. In 
1997 greatly increased parr densities were observed in 
many rivers. It can be stated that limitations in the river 
fisheries have been beneficial for these populations and 
the spawning run in 1997 suggests again a good 
reproduction result in many rivers. However, the 1996 



and 1997 spawning run was good particularly due to 
the exceptionally strong year class 1991. At the same 
time there was an increase in regulatory measures, i.e., 
restrictive TAC and strong coastal fishery regulations. 
Therefore it is not easy to estimate what was the effect 
of the river regulatory measures. The status of most 
salmon populations is still so weak that continued strict 
restrictions are needed also in river fishery to safeguard 
the populations and increase them to the target level. 

Delayed release as a management instrument 

On the Swedish west coast in 1997 a part of the salmon 
catch seem to be of Baltic origin, i.e., they are larger 
than nonnal west coast salmon and the flesh is typically 
more pale as is the case in the Baltic area. Recaptures 
of tagged salmon indicate that these salmon emanate 
from experiments with delayed release technique at the 
island M@n among the Danish Islands and at the Island 
of Bornholm. While in earlier years some 2-5% of the 
total catch were estimated as Baltic salmon, in 1997 in 
the county of Halland more than 15% in numbers and 
some more in weight were supposed to be of Baltic 
origin. In rivers some 7% was estimated to be of Baltic 
origin. 

Tagging data shows that from the releases at M@n 
almost 9% of the recaptures were reported taken 
outside of the Baltic area, while from taggings at 
Bornholm they were almost 3%. It could be noted that 
total survival was almost double in the experiments at 
Bornholm. Using these tagging data combined with 
number of fish released it could be estimated that at 
least 600 fish were taken outside of the Baltic area. 
Comparing this figure to the total reported catch on the 
Swedish west coast, 4719 salmon, suggests that the 
reported proportion of Baltic salmon in the west coast 
fisheries may be of the correct magnitude. 

ICES reiterates the advice from 1997 concerning the 
use of delayed release as a management tool. 

Delaying smolt releases in net pens has the following 
outcome: 

1 ) it significantly improves smolt survival compared to 
river releases, therefore an equivalent number of 
adults can be produced from fewer eggs using 
delayed release; 

2) it significantly increases the straying of maturing 
fish to rivers; 

3) intensive terminal fisheries on delayed releases can 
catch large numbers of sea trout which can have a 
significant impact on the sea trout population. 

Overview of the single-TAC management system 

The TACs have restricted the offshore fishery and 
allowed greater numbers of salmon to begin their 
spawning migration. However, without effective coastal 
and river mouth fishery regulations, these fish would 
likely have been caught in coastal or river fisheries 
without spawning. The restrictive fishery measures 
have been beneficial for wild salmon populations. 
Coincidently, the number of salmon entering closed 
rivers that are supported by annual smolt releases 
(compensatory releases) has increased. The current 
TAC prevents utilisation of surplus reared salmon in 
the sea and coastal fisheries. At present surplus reared 
production can only he taken within the rivers as this 
catch is not included in the TAC. Fishing in these rivers 
is often difficult and therefore salmon can in some 
cases not be caught. These fish cannot reproduce in 
these rivers and most are thought to die without 
spawning or being caught. 

A goal of the IBSFC is to keep the Baltic salmon 
fishery as high as possible while permitting the wild 
populations to rebuild. The annual reared smolt 
production is approximately 5 rpillion smolts. If the 
average postsmolt survival is 20% then about 1 million 
reared salmon recruit annually to the fishery. To protect 
the wild fish, the 1998 TAC is substantially lower 
(410 000) than the number of fish available for harvest. 
Therefore about 0.5 million surplus fish may not be 
harvested under the current management regime. 
Management measures for the inshore fisheries that 
allow harvest of reared fish in absence of wild salmon 
should be considered. 

In summary, the current system of a single TAC is sub- 
optimal because it does not provide for fishing 
opportunities on surplus reared fish in locations where 
they are not mixed with wild fish. 

Conclusions 

ICES finds that the present management system has 
promoted a positive development of the populations in 
the Main Basin and the Gulf of Bothnia. ICES'S advice 
for the Gulf of Finland has not been implemented and 
the development in this region has not been in 
accordance with the management objectives. 

ICES considers that if the current advice on catch and 
the changes to the management system suggested in this 
section are implemented there is a high probability that 
the development of the populations will be in 
accordance with the agreed management objectives for 
many rivers in Sub-divisions 24-31. The longer the 
delay in implementing the plan in the Gulf of Finland, 
the lower the probability that the objectives will be met 
by 2010. 

Delayed release is inconsistent with the current 
conservation objectives for Baltic salmon. 
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Table 3.13.11.d.l Current status of restoration programs in Baltic potential salmon rivers. 
Restoratior~ of salmon population 

I Has been eanied out A Total ban of salmon fishery in river 

2 Going on B Regional I local bans of salmon fishery in river mouth or river 

3 Not needed c Time limited salmon fishery in river mouth or river 

4 Planned d Fishing gear resuictions in river mouth or river 

5 Not planned e Limited recreational salmon fishery in river mouth or river 

79 

80 

81 

82 

6 Not known f Professional salmon fishery in river mouth or river 

** NO data 

Habitat 
restoration 

(1-6) 

No 

Wiepm 

Parseta 

Rega 

Odral Notec, D m  
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Restriction on 
salmon fisheries 

(a-0 

Present wild 
smolt 

production 

River 

P 

P 

P 

P 

Restoration / 
enhancement 
releases (1-6) 

Origin of 
stock 

Counuy 

25 

25 

25 

24 

ICES - 
Sub- 

division 

45 

44 

39 

12 

Potential 
production 
areas (ha) 

*% 

li* 

** 
** 

Potential wild 
smolt production 

%* 

li* 

% %  

** 

2 

2 

2 

2 

Daugava 

Daugava 

Daugava 

Daugava 

2 

2 

2 

2 

F 

E 

E 

F 



Table 3.13.11.d.2 The origin of salmon (wild or reared) was determined from scale samples collected when 
the fish was tagged at coastal sites in the Gulf of Bothnia. When these salmon were 
recovered in rivers, their origin was compared with the presence of a wild, reared or mixed 
salmon population in the river. 

Table 3.13.11.d.3 Recoveries of salmon by origin (wild, reared) and tagging sites (combined). The quotient 
recoveries wildlreared compares exploitation rates. 

Origin of fish determined 
from scale reading 

Tagging Origin Tagged Recoveries % Recovery* Quotient* 
sites Number Number Recovery 
combined WildReared 
A Wild 102 32 33.5 

Reared 70 32 45.7 0.733 
Total 172 64 

B Wild 80 14 18.6 
Reared 233 92 60.8 0.306 
Total 313 106 

C Wild 19 5 40.6 
Reared 48 15 53.9 0.754 
Total 67 20 

DEFJ Wild 1 0 0.0 
Reared 10 4 40.0 0.000 
Total 11 4 

GHI Wild 170 35 31.2 
Reared 160 32 31.3 0.998 
Total 330 67 

KM Wild 9 0 0.0 
Reared 4 0 0.0 
Total 13 0 

L Wild 210 28 20.7 
Reared 114 28 36.5 0.566 

Total Wild 591 114 
Reared 639 203 
Total 1230 317 
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Reared 0 9 18 27 
Wild 8 19 0 27 
Total 8 28 18 54 

Fish recovered in 

* Raised for different reporting rate of Carlin tags and DST-dummy tags. 

Total Reared salmon river Wild salmon river Mixed salmon river 



Table 3.13.11.d.4 Mean catch day of wild and reared salmon at different tagging sites by year 
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Year 

TAC 

ICES 

H IBSFC 
E ICES 

Year 

Figure 3.13.11.d.l Landings of salmon in % of TAC according to IBSFC and ICES. 
a) Landings in Main Basin and the Gulf of Bothnia, Sub-division 24-31. 
b) Landings in the Gulf of Finland, Sub-division 32. 
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Figure 3.13.11.d.2 Salmon landings in the Main Basin and the Gulf of Bothnia in the 1990s 
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Figum3.13.ltd.3 Taggins af adult sallnon sPi\wncrs in 1995-1997 (silts A-BI) iuul disMbulion nf rcmvcrics 
(docs) by a m ,  Thc disuibhrion or rhc smblt pruducrionin thc GuFCofBothnia in 1996 is showo 
by \11ifilc3 c i~ks .  

Figure 3.13.11.d.3 Tagging of adult salmon spawners in 1995-1997 (sites A-M) and distribution of recoveries (dots) 
by area. The distribution of the smolt production in the Gulf of Bothnia in 1996 is shown by 
unfilled circles. 
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3.13.11.e Sea trout 

State of stocWfishery: Wild stocks: Currently 
approximately 250 rivers in the Baltic support wild 
populations of sea trout. There are no estimates of the 
original number of sea trout populations or quantitative 
estimates of the total natural smolt production. 
However, stocks in several rivers in the Main Basin are 
thought to be in good condition with nursery areas well 
utilized. The stocks in the Gulf of Bothnia, particularly 
in Sub-division 31, are in a poor state. Several of these 
populations are probably overexploited to the extent 
that they now mainly exist as non-migratory brown 
trout. 

More data have become available on the status of 
populations in rivers in the eastern part of the Main 
Basin. In Lithuania and Latvia the status of populations 
is stable in several of the examined rivers. The 
population in the Swedish river Em& has become very 
depleted in recent years. Electrofishing surveys indicate 
that densities in 1994-1997 are about 5-10% of the 
densities in 1992-93. The decrease in density coincides 
with the outbreak of M74 in Baltic salmonids, but is 
probably not caused by this disease. 

Reared stocks: Sea trout smolt production is shown 
below (in thousands): 

Hatchery production in the Main Basin has increased in 
recent years, while the smolt production in the Gulf of 
Bothnia has been rather stable. 

Forecast for 1998: Not available, 

Elaboration and special comment: The production of 
sea trout in the Baltic is dominated by reared 
production to a similar extent as salmon are. 

Sea trout stocks in the Baltic exhibit two types of 
migration pattern. Most of the stocks migrate in the 
coastal area within about 150 !a of the point of 
release, but particularly those from Poland and some 
from southern Sweden migrate further into offshore 
areas. The fish that migrate only short distances are 
mainly exploited in coastal and river fisheries and they 
are also affected by the coastal salmon fisheries. Fish 
that migrate offshore are to a large extent taken as a by- 
catch in the offshore salmon fishery. The stocks 
remaining in coastal waters are only exploited in local 
fisheries and may therefore be managed on a national 
or local basis, but the stocks migrating into offshore 
areas would benefit from international management 
measures. It is not known to what extent stocks in 
southern Sweden migrate to offshore areas. The 
management of many of these populations would 
benefit from knowledge of their migration pattern. 

The exploitation pattern is rather variable in different 
areas. In Sub-division 31, Gulf of Bothnia sea trout are 
to a large extent caught in gill nets for whitefish and to 
a minor extent in a recreational fishery using nets or in 
trap nets. Changes in local fishery regulations are 
necessary to improve the status of the stocks in the Gulf 
of Bothnia which are in a poor state. 

Source of information: Report of the Baltic Salmon 
and Trout Assessment Working Group. April 1998 
(ICES CM 1998/ACFM:17). 

Catch dataZ (Table 3.13.11.e.l): 

1997' 478 238 97 813 
1 Preliminary data. 'NO catch advice is given for sea 
trout. Catch figures do include recreational fisheries 
only for some countries. 
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Table 3.13.11.e.l Nominal landings (tonnes) of sea trout in the Baltic. .$=Sea, C=Coast and R=River. 

I I I I I I 
'Addottonal sea ooul catcher uc included inihc $alrtnt~ s t a t ~ t u ~ )  LIT lknm-rk unlll 1382 (table 3 1 2). 
' F ~ m r h  lulhne. ~n:luJc abort 70 b " o n - c o m m n l  :at;Lc< on 1')71J. I.)c>S. I l l?  on 199b-t8J97 
'Rainbow wou&cluded. 
'Sea trout an also caught in the Western Baltic in Sub-divlsiom 22 and 23 by D e n m k  Germany and Sweden. 

Total 

2W 

Baltic Main Basin Gulf of B o b i a  

Den- Eston Fin- G e m  
&'A -' d2 4 

Lithuania Poland Sweded  inland' Sweden 

S + C C S + C C  c s C S K R S '  c6 R c R S ' C ~ R  

3 - 1 0 .  - 81' 24 - - 3 6  

'Estimated. preliminary data. 
'Catches reparted by licensed fishermen and from 1985 also catches in tapnets used by nonlicensed fishemn. 
'Finnish landings include about 85 % non-comrcial cacches in 1993. 
%ICES sub-div. 22 and 24. 

Gulf of Finland 

ES?" Rnland2 

c c R 

73 

+Catch less Ulan 1 tome 
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3.14 European Commission request on European eel 

The EC in 1997 requested ICES to advise on the 
management of European eel: 

"There is an increasing concern about the situation for 
the European eel stock and its future development. ICES 
is therefore requested, to provide information about the 
status of eel srock(s), any possible actions required, and 
to identify gaps in knowledge about eel in order to 
secure a sustainable development of the eel fisheries 
within the European Union". 

A group of eel scientists from 10 European countries 
joined in a Concerted Action entitled 'Enhancement of 
the European Eel Fishery and Conservation of the 
Species' financed by the European Commission. This 
group summarised the available information on eel 
biology and exploitation in Europe. The following text 
is primarily based on the two reports of this group 
(Moriarty, 1996 and Moriarty and Dekker, 1997). 

It is not yet possible to reproduce eel artificially, so 
all eel production in aquaculture and stocking depends 
upon the collection of wild juveniles. In recent years the 
aquaculture industry in eastern Asia has purchased 
glass eel from Europe which significantly increased the 
total demand for glass eel. 

No internationally co-ordinated management of 
Europeaneel exists. There are national or local 
management measures, however these are not designed 
to provide overall protection for the stock. Table 3.14.1 
gives an overview of conservation measures 
implemented on a country basis. 

With the exception of commercial catch statistics (which 
are notoriously incomplete), there has been very little 
internationally co-ordinated monitoring of the eel stock. 
This is reflected in the scarcity of compiled data on the 
overall stock status. 

3.14.1 Introduction 3.14.2 Catches 

The European eel, Anguilla anguilla, is found and 
exploitedin fresh, brackish and coastal waters in almost 
all of Europe (as well as in northern and western 
Africa), (Figure 3.14.1). Eel spawn in the open Atlantic 
Ocean and the larvae are transported in the Gulf Stream 
to the European coasts. It stays in the coastal areas, 
estuaries, rivers and lakes until it has grown up to a 
silver eel that then migrates back to the open Atlantic for 
spawning. The life cycle is illustrated in Figure 3.14.2. 
Exactly where, how and when eel spawn is not known 
and there is no evidence against a hypothesis of a single 
spawning stock. No adult eel return to Europe after 
spawning. They probably die. 

Fisheries foreel are found throughout the entire 
distribution area including large parts of Eastern Europe 
where young eel are stocked. The target of the fisheries 
varies from glass eel to female maturing silver eel of 20 
years of age or more. 

The fisheries are generally small scale and can be 
commercial, semi-commercial or recreational. The 
processing and trade industries are organised in 
companies of larger size and operate on an international 
scale. 

Aquaculture production of European eel takes place in 
many European countries as well as in Eastern Asia. 

Stocking took place in many freshwater systems where 
no natural population or a low natural abundance is 
found, but due to the high price of the seed material in 
recent years (up to 500 ECUkg), stocking rates have 
fallen down to almost nil. 

Total international catches of eel officially reported by 
ICES member countries are shown in Table 3.14.2. Only 
Denmark, Norway and Sweden have supplied data 
consistently from the beginning of the century and 
Figure 3.14.3 shows the catches of these countries. The 
FA0 Fishery Statistics for all countries including ICES 
nonmember countries are given in Table 3.14.3 and the 
sum for capture fisheries in inland and marine areas is 
shown in Figure 3.14.4. Both statistics show a decrease 
in capture fishery catches starting in the 1960s. The 
increase in the reported catches from 1950 to the middle 
of the 1960s shown by the FA0 statistics is probably an 
artefact created by incomplete reporting. It is known that 
a substantial part of eel catches are not included in the 
official catch statistics. According to Moriarty (1996, 
p.44) the actual catch in 1993 was 21 224 t in 
comparison to 14 882 t officially reported to FA0 
(Table 3.14.4). Both numbers include aquaculture 
production, which was 5 910 tin 1993 (Moriarty 1996). 

Although the glass eel in weight accounted only for 4% 
of the total catch, it accounted for 97% in numbers in 
1993. Due to the high price, glass eel accounted for 
33% of the catch in value. 95% of the glass eel caught 
were used for human consumption, the rest for stocking 
and aquaculture. Recent aquaculture developments in 
eastern Asia, starting in 1995, have changed this 
completely. Now more than half of all glass eel catches 
is transported to Asia, less than 10% used for 
aquaculture in Europe and less than 25% used for the 
direct consumption market. 

Table 3.14.4 shows also the catch by eel stage (glass eel, 
yellow eel, and silver eel). 
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3.14.3 State of the stock 

The spawning stock seems to be historically low and 
recruitment declined over the last two decades. The 
stock is considered to be outside safe biological limits. 

3.14.3.1 Glass eel 

There is no time series available that shows the total 
recruitment of eel to the European continent. There are, 
however, several rivers covering the main distribution 
areas ofeel, where long term monitoring of 
immigrating glass eel have taken place (Figure 3.14.5). 
These data show a clear and consistent picture of a 
decrease in recruitment in all areas over the last two 
decades. The exception is the river Erne, in Ireland. 
Unfortunately, only three data series go back more than 
3 decades. These indicate that the immigration has been 
low at the end of the 1940's, high in the 1960's and 
1970's. followed by a sudden and widespread (but not 
universal) decline in the 1980's. 

Most rivers in western Europe have always attracted 
extremely high numbers of glass eel and even though the 
numbers are decreasing over the last 2-3 decades the 
immigration of glass eel is probably much higher than 
needed to support the local eel populations. 

3.14.3.2 Yellow and Silver eel 

Moriarty and Dekker (1997) extrapolated from catch 
data in a few systems a minimum of 595 t of silver eel 
escaped fishing in 1993. These constituted the spawning 
stock, except for those eels, which died naturally on 
their Atlantic Ocean migration. No other estimate of 
total spawning stock size is available. 

Data on catch per unit effort exist from only a few 
sources. Danish trawl catches in the fjord LimfJorden 
show a dramatic decrease from about 14 eel per 30 
minutes hauls to 1 from 1980 to 1990. 

Biomass per area has been estimated in France by 
extensive surveys using electro-fishing and removal 
methods. In Brittany river systems the density has 
decreased from 70 kgha in 1990 to 40 kgha in 1996 
and in Normandy river systems from 120 kgha to 60 
kgha  in the same period. 

Semi-quantitative data show declines in density and 
catch of yellow and silver eel in all European countries 
in which fishing for these stages takes place, and some 
fisheries have collapsed. The exceptions are local 
populations, sustained by restocking. The decline seems 
to have started early in the 1960s. 

3.14.3.3 Fishing and natural mortality 

Stocking studies suggest that natural mortality from 
immigrant to emigrant stage is about 75% (Moriarty and 
Dekker 1997, p.22). If it is assumed that a silver eel is 
on average 10 years old this gives a natural mortality 
rate of 0.14 per year. 

Fishing mortality on a total stock basis is not known. In 
lake IJsselmeer (the Netherlands) F is 0.5 and in Lough 
Neagh (N.Ireland) it is assumed to be of comparable 
magnitude. Most of the marine and brackish water 
habitat catches come from the northern countries, in 
particular from the Baltic Sea and from fjords and 
brackish areas in Denmark, Germany, the Netherlands 
and Sweden. These habitats are exploited at a high level 
at present (Moriarty and Dekker 1997, p.17). In France, 
Portugal, and Spain there is no prominent fishery on 
yellow and silver eel. In these areas there is, however, a 
large glass eel fishery for consumption and for stocking 
material in aquaculture and in natural habitats. In total it 
is likely that fishing mortality is significantly higher than 
the natural mortality. 

Data on fishing effort are sporadic, qualitative or semi 
quantitative only and not internationally standardised. 
The overall picture is, however, that effort has over time 
increased in most of the main distribution areas. 

3.14.4 Reasons for the stock decline 

The main possible reasons for the stock decline are 
discussed below. 

Heavy fishing on all stages of eel reduces the spawning 
stock size and a reduced spawning stock size may 
produce less recruitment. 

There are large catches of juvenile eel in Western 
Europe that includes the main glass eel distribution 
areas. An estimate for 1993 is 516 tonnes but precise 
catch data are not available. These fisheries on glass eel 
represent at present 97% of the total European eel catch 
in numbers and about 4% in weight. The glass eel 
fishery has a long tradition going back to at least the 
beginning of the century. 

The correspondence in time between the decline in the 
eel stock and the eel recruitment indicates that over- 
fishing is indeed a possible reason. 
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3.14.4.2 Larvae starvation 

The period of low recruitment coincides with a period in 
which the immigrating glass eel in Den Oever (the 
Netherlands) were significantly smaller than in the 
preceding decades. This has been interpreted as an 
indication of bad feeding conditions for the 
Leptocephalus larvae, during their oceanic migration. 
This could influence larval survival. 

3.14.4.3 Anguillicola crassus 

The nematode parasite Anguillicola crassus was 
introduced to Europe around 1985 from the Far East. 
Parasitism by Anguillicola is now widespread in Europe, 
infestation rates are commonly high and damage to the 
swimbladder has been observed. However, there seems 
to be no clear evidence of a significant effect on the 
yellow eel abundance. Whether a damaged swimbladder 
will negatively affect the ability of a silver eel to adjust 
its buoyancy in the oceanic mid-water on its spawning 
migration is unknown. 

3.14.4.4 Pollution 

There has been no proven significant mortality due to 
persistent pollutants such as heavy metals and 
organochemicals, except in major but isolated accidents, 
such as the Sandoz spill into the Rhine in 1986. 
Xenobiotic organochlorines are hio-accumulated but a) 
there is no proof of major effects on survival, h) declines 
in recruitment in both Europe and North America 
(American eel) are not clearly correlated with periods of 
maximum contamination by organochlorine compounds 
and c) the escapement of maturing eel from 
uncontaminated waters is estimated to greatly exceed 
that of eel that could have accumulated toxic levels. 

3.14.4.5 Physical barriers 

Physical barriers inhibit migration and hence 
recruitment in certain catchment areas. The impact on 
Europe-wide recruitment is, however, relatively low, 
with only about 28% of potential suitable waters 
rendered inaccessible by natural and only 3% by man- 
made barriers. Furthermore, many barriers were present 
several decades before the recmihnent decline began. 

3.14.4.6 Oceanic events 

The general dynamics of the Gulf Stream for the most 
recent 2-4 decades seems to be unchanged and no major 
change compared to previous periods has been reported. 

There has been a parallel decline in recruitment of A. 
rostrata in Canada and this decline occurred in the 
absence of any significant exploitation of glass eel or 

later stages. Common oceanic factors acting on both 
species are implied. Which factors that are involved in 
the growth, survival and transport of eel larvae from the 
open Atlantic Ocean to Europe are very poorly known 
and even the dynamics of the Oceanic currents in the 
north Atlantic and of its variation over time is poorly 
known. There are weak indications that the position of 
the north wall of the Gulf Stream is correlated with the 
inflowlimmigration of glass eel on both sides of the 
Atlantic in 1978-1992 and that in the recent years eel 
larvae have been transported by the currents to more 
northerly areas. However, there is no report of 
increased eel recmitment in the northern areas. No 
information on the north wall of the Gulf Stream for 
earlier years seems to be available and this hypothesis is 
therefore difficult to fully analyse. 

3.14.5 Gap in knowledge 

The general knowledge about European eel is poor. A 
summary of past management-related research on eel 
and proposals for a baseline for future co-operative 
monitoring and research (integrating the national and 
international levels) is given in Moriarty and Dekker 
(1997, chapter 4) that also discusses the practical 
problems of monitoring and managing the scattered 
continental resource. 

The research requirements can be separated into a need 
for improvements in the monitoring of the stock 
development and in research projects aimed at better 
understanding of the biology of eel. 

3.14.5.1 Monitoring 

Total landings are not known with precision and are 
only given where available for all eel combined. It is of 
paramount importance that an international co-ordinated 
monitoring scheme for the annual catch by country, by 
area (inland and marine), by fishing type, and by life 
stage (glass eel, elvers, yellow eel and silver eel) is 
implemented. Recreational catches and unreported 
landings should be included in the monitoring. 

The monitoring of recruitment should be continued at 
the present monitoring sites and additional sites added 
especially in the Mediterranean area and in North 
Africa. 

Monitoring of yellow and silver eel densities should be 
standardised and an international net of monitoring 
stations selected. 

Monitoring of the Anguillicola crassus infestation rates 
and investigations of the resulting mortality rate and 
effects on the ability of infected fish to recover and be 
able to migrate back for spawning is also needed. 
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3.14.5.2 Biology 

The effect of removal of glass eel has so far not been 
quantified. This may involve estimation of density 
dependent mortality in the glasseel fisheries areas 
particularly in France and Spain. 

In order to improve the analytical basis for management 
advice on eel, ultimately, the unsolved spawning 
problem must be addressed. This requires long running, 
broad co-operative research projects, aiming at 
understanding the natural process of recruitment. 

It is unknown to what extent glass eel moved from one 
area to another area (stocking) are able to find their way 
back as silver eel to the spawning areas. This also 
requires clarification of the genetic structure of the 
population. As stocking is at present at a low level, this 
problem is of less urgency. 

3.14.6 Management advice 

Stock status: The eel stock is outside safe biological 
limits and the current fishery is not sustainable. 
Recruitment is low and continues to decline and fishing 
mortality is probably high both on juvenile (glass eel) 
and older eel (yellow and silver eel). 

Management objective: There is no stock-wide 
objective stated for this stock. Some countries, e.g. 
France, Germany and Sweden, have formulated national 
policies that include both biological and economic 
considerations. 

Advice on management: Actions that would lead to a 
recovery of the recruitment are needed. The possible 
actions are 1) restricting the fishery andlor 2) stocking 
of glass eel. When the escapement of the glass eel 
increases, then - because of the length of the life cycle - 
it will take 5-20 years before positive effects of the 
subsequent recruitment can be expected. 

Standards for escapement targets of glass eel, yellow eel 
and silver eel should be agreed on an international level. 
There are data available allowing a provisional 
definition of such targets. The implementation of such 
standards should be on a system-by-system (river or 
lake) basis implying control over the fisheries on all eel 
life stages, i.e. glass, yellow and silver eel. 

In several important systems the exploitation of both 
glass eel andlor of older eel is too high and should be 
reduced, e.g. through effort control or closed 
areaslseasons. Management of these fisheries is only 
possible at a regional or even lower level. 

Stockings seem not to contribute to spawner escapement 
and should therefore not be part of a management plan 
for the restoration of the eel stock. Stockings may have 
adverse genetic effects although this has not been 
demonstrated for eel. 

Elaboration and Special comments: Continuous 
monitoring of the recruitment and spawner escapement 
is needed. The existing time series should be continued 
and preferably be supplemented. Monitoring cannot be 
done on a stock basis but must be based on selected 
index systems (river or lake) throughout the distribution 
area of eel. These index systems should be spread out 
through the distributions of European eel, i.e. include 
examples from the Baltic Sea, the Atlantic coast and 
from the Mediterranean. International co-ordination of 
research on this species is badly needed. 

The status of the stock is poorly known and in particular 
the landing statistics are not complete. The biological 
composition of the catch is only known for a few 
systems. 

The biology of the eel stock is poorly known. To 
evaluate the impact of the fisheries on the stock 
development, more information on the biology and the 
population dynamics of the eel stock is required. 

Sources of information: 

Moriarty, C. 1996. The European eel fishery in 1993 
and 1994. Fisheries Bulletin (Dublin) 14. 

Moriarty, C. and Dekker, W. 1997. Management of the 
European Eel. Fisheries Bulletin (Dublin) 15. 

ICES 1997. Report of the EIFAClICES Working Group 
on eel. ICES CM 1997lM:I. 
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Table 3.14.1 Conservation measures. From Moriarty and Dekker (1997). 

Sweden 

Denmark 

Germany 

Ireland (N) 

Ireland (R) 

Great 
Britain 

Nether- 
lands 

France 

Porngal 

Spain 

Italy 

Ban on 
c o r n -  
ercial 
fishing 

Use of Gear Close Rshingd Mesh Other 
elver conlml seasons ealing sire gear 
passes licences conuol control 

Close Fishing 
seasons dealing 

licences 

Size Free Quotas 
limits gaps in 

weirs 
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Table 3.14.4 Catch statistics for 1993. Official data from FA0 vs. scientists best estimates. 

Fisheries Bulletin (Dublin) 14,1996 

Table 10. FA0 statistics for 1993 and group's estimates of total catch. 
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F A 0  Yeorbook data 1993 

3 

Albania 210 210 
Belarus 13 13 
Belgium 125 125 
Crootia 5 5 
Czech Rep. 32 32 
Denmark 957 880 1.837 
Estonia 49 10 59 
Finland o o 
France 810 181 685 1,676 
Germany 774 253 I .a7 
Greece 337 17 354 
Hungary 263 263 
Ireland 150 150 
itaty 1,985 1.505 3,490 
Lotvla 18 18 
Lithuania 
Netherlands 375 43 418 

Norway 340 340 
Poland 8 W  316 1.116 
Portugal 502 35 537 
~ k i a n  Fed. I6 19 35 
Slovakia 7 7 
Spain 150 25 70 245 
Sweden 321 1.015 1.336 
Switzerland 4 4 
Turkey 261 261 
UK Engll Wales 50 38 88 
UK N. Ireland 662 662 
Yugoslavia 8 8 

Eu~o-t0td 14.316 

Algeria 23 '23 
Morocco 1W 70 170 
Tunisia 373 373 

Afro-total 566 

World f0tal 8,994 3,155 2.733 14.882 

Working Patty estimate for capture fishery and 
EIFAC/ICES estimate for aquaculture production 

srlver/ sliver/ $her/ 
yellow d m  Y&W yellow 

210 210 
13 13 

1W IW 
5 5 

32 32 
1994 420 1.360 1 .a 2.780 

85 10 95 
10 10 

1993 7 w  3300 5m imo 25 252.5 
1993 800 4 w  1m 1.300 

17 337 354 
263 263 

1994 250 3 253 
100 2.940 2 m o  5.060 
18 2 20 

6 6 
1994 685 3 2 m  1.500 2.388 

1994 4 4 W  120 524 
800 316 1.116 

1994 100 do IW 240 
16 19 35 
7 7 

1994 150 1% 1% 497 
129 ID16 192 1.337 
4 4 

261 261 

1993 3 W  20 50 370 
1994 735 735 

8 8 
0 

20.548 

, 373 373 
0 

696 

5,881 516 4,967 3,970 5.910 217.44 



Figure 3.14.1 Distribution area of European eel. From Moriarty and Dekker (1997). 

I 
Pre Leptocephalus 
5mm 

Figure 3.14.2 Life cycle of European eel. 
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Figure 3.14.3 Eel catch by Denmark, Norway and Sweden ICES Fisheries Statistics 

Figure 3.14.4 European eel. Capture fisheries landings. FA0 Statistics. 
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Figure 3.14.5.1 Glass eel immigration indices in 13 selected rivers in Europe. 
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REPORT TO THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION 

Source of information: Report of the Working Group 
on North Atlantic Salmon, April 1998 (ICES CM 
1998lACFM:15). 

Sections 1 4  of this report are set out in the order of the 
questions from NASCO to ICES (Appendix 1). 

1 ATLANTIC SALMON IN THE NORTH 
ATLANTIC AREA 

1.1 Overview of Catches 

1.1.1 Nominal Catches 

fish in USA, 87% of 17 000 fish in Russia and 51% of 
97 300 fish in Canada. 23%, 18% and 5% of catches in 
UK (England and Wales), UK (Scotland) and Iceland, 
respectively, were caught and released. 

1.1.4 Production of Farmed and Ranched 
Salmon 

The production of f m e d  salmon in the North Atlantic 
area in 1997 was 479498 t. This is the largest 
production in the history of the industry (Figure 1.1.4) 
and represents a 6% increase over 1996 (451 581 t) and 
a 42% increase over the 1992-96 average (335 586 t). 

Nominal catches of salmon by country in the North In 1997, an additional 122 600 t, i.e., 20% of the total 
Atlantic (including ranched salmon in Iceland) for world production of fanned salmon, was grown outside 
1960-1997 are given in Table 1.1.1. Reported catches, the North Atlantic Area. Areas of largest production 
by NASCO Commission Areas, are illustrated in Figure were Chile (72%) and western Canada (15%). 
1.1.1, and those for 1992-1997 are shown below (in 
tonnes): The total production of ranched salmon in countries 

Area 1992 1993 1994 1995 1996 1997 
NEAC 3366 3333 3566 3271 2744 2038 
NAC 524 375 358 260 292 226 
WGC 242 0 0 85 92 59 
Total 4132 3708 3924 3616 3128 2323 

The catch data for 1997 (Table 1.1.1) are provisional 
and incomplete, but the final figures are unlikely to 
exceed 2 400 t. Catches in most countries remain below 
the averages of the previous 5 and 10 years. Much of 
the decline in catches in recent years can be accounted 
for by management plans which have reduced fishing 
effort in several countries. 

1.1.2 Unreported Catches of Salmon 

The total estimate of unreported catch by fishery 
managerslprotection officers or bailiffs within the 
NASCO Commission areas in 1997 was 827 t (Table 
1.1.1), a decrease of 26% compared with 1996 and 41% 
below the 1992-1996 mean of 1413 t. There are no 
data available on salmon catches in international waters 
in 1997. Estimates for the Commission Areas are given 
below (in tonnes): 

Area 1992 1993 1994 1995 1996 1997 
NEAC 1825 1471 1157 942 947 732 
NAC 137 161 107 98 156 90 
WGC n/a 12 12 <20 4.0 5 
International 25- 25- 25- 
waters 100 100 100 n/a n/a d a  

1.1.3 Catch and Release of Salmon 

Catch and release data for 1SW (small), MSW (large) 
andlor 'total' salmon were provided for some recent 
years by five countries. In 1997, the proportion of the 
total rod catch that was released included 100% of 333 

bordering the North Atlantic in 1997 was only 55 t 
which is the lowest value since 1987. The majority 
(87%) of the ranching is conducted in Iceland where a 
production of 48 t in 1997 was only 20% of that of 
1996 and where ranched production is now only one- 
half the nominal catch of wild fish. 

1.2 Recent Research Developments 

Post-smolt growth and marine juvenile habitat: In 
trying to explain the relationship between the thermal 
habitat and post-smolt survival, ICES examined scale 
circuli spacing data from historical collections of post- 
smolts made in the Gulf of St. Lawrence, Canada, with 
the aim of understanding the role of estuarine and 
coastal habitats as juvenile habitat for Atlantic salmon. 
The analysis suggests that in some years post-smolts 
remain in the Gulf throughout the entire summer growth 
season whereas in other years only slower growing fish 
remain in these areas. Growth patterns were compared 
to patterns from returns to the more southern 
Connecticut, Penobscot and Saint John rivers which are 
assumed to grow in open ocean habitats. The data 
suggest that in some years post-smolt growth in the Gulf 
is as fast as that observed for both the ISW and 2SW 
returns to southern rivers and that in some years either 
post-smolts from other areas invade the Gulf and use it 
as a nursery area or, the Gulf region is continuous with a 
larger area of similar growth conditions where the 
nursery is formed. 

Spatial-temporal convergence of North Atlantic 
salmon a t  sea: ICES examined scale samples from 
historical collections of post-smolts made in the 
Labrador Sea with the aim of understanding the growth 
dynamics of stocks at the southern end of the range 
versus what is hypothesised to be the juvenile nursery 
for post-smolts from the entire stock complex. For two 
of the three years examined, growth patterns for fish 
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from the southern stocks intersected the patterns for 
post-smolts from the Labrador Sea collections after 4-5 
circuli pairs. Since circuli pairs are laid down at a rate of 
approximately one per week, the data suggest that 
distribution patterns for regional groups begin to overlap 
and stocks begin to experience similar environmental 
conditions by July of the post-smolt year or two months 
after their migration to sea. In some years, it would 
appear that regional groups do not mix until fall. 

Catch and release as  a conservation measure: The 
practise of hook-and-release angling as a conservation 
measure for Atlantic salmon is a recent phenomenon that 
bas promulgated divergent opinions among user groups 
on its effect on salmon mortality and reproductive 
success. A review of studies indicated that hook-and- 
release angling and associated handling at 20°C, or 
above, can result in grilse mortalities of between 8 4 0 %  
(immediate and delayed) and that these critical 
temperatures can decrease survival if other stressful 
conditions are present, for example, soft water. Fish 
which had recently entered fresh water from the sea and 
which were hooked-and-released bad an elevated rate of 
mortality compared to no mortality for kelts in the 
spring in freshwater and for salmon in the autumn that 
had been in the river for some time. 

Information was limited on the long-term effects of 
hook-and-release angling; some studies using radio- 
tracking have documented that a large number of the 
fish survive for at least several months and spawning by 
some of these fish has been confirmed. Hook-and- 
release angling was deemed to be a conservation 
measure relative to retention angling, due to the 
generally low levels of mortality, but caution still must 
be exercised in its implementation. Mortality and 
resulting impact on resource conservation is potentially 
increased under certain river conditions and if anglers 
do not take care in releasing hooked fish. 

1.3 Causes of Changes in Abundance 

1.3.1 Linkage Between Climate, Growth and 
Survival 

ICES re-evaluated the analysis of two long-term tagging 
studies of salmon on the River Figgio in southern 
Norway and the North Esk in eastern Scotland. The 
return rates for ISW fish, the predominant age 3t 

maturitv for both stocks, wcre highlv correlated. An 
analysis of sea-surface temperature distributions for 
periods of high versus low return rate showed that when 
low sea surface temperatures dominate the North Sea 
and southern coast of Norway during May, salmon 
survival has been poor. Conversely, when high sea 
surface temperatures extend northward along the 
Norwegian coast during May, survival has been good. 

Ocean conditions were further related to the recruitment 
process through growth studies with the North Esk 
stock. Post-smolt growth increments for 1SW and 2SW 

returning to the North Esk were highly correlated with 
survival (Figure 1.3.1) and were patterned similarly to 
changes in thermal habitat as shown in the 1997 report 
to NASCO. The results suggest that there is a link 
between ocean climate conditions, post-smolt growth, 
and post-smolt survival for salmon stocks in the North 
Sea area. The analysis is discreet over time and space 
and suggests that the ocean climate variation related to 
salmon survival occurs in spring when the post-smolts 
first enter the marine environment and occurs in the 
area of the North Sea and Norwegian coast. 

1.3.2 Factors Potentially Influencing Recent 
Returns to North America 

ICES reviewed a number of factors potentially 
conmbuting to lower than expected returns and sea 
survivals of Atlantic salmon to eastern Canada in 1997 
and general declines in recent abundance of salmon. No 
single factor was identified that explained the cause of a 
decline in 1997. There are, however, indications that the 
ecosystem of the Northwest Atlantic has changed since 
the late 1980s and could be adversely affecting the 
overall abundance of Atlantic salmon. 

Marine exploitation: Low overall catches of Atlantic 
salmon in commercial fisheries and lack of evidence of 
increasing by-catches in some inshore and offshore 
fisheries indicate that fisheries are unlikely to have been 
an important factor in the low returns of salmon in 1997. 

Environmental conditions: The index of winter 
thermal habitat has been large when salmon abundance 
was high and low in recent years when abundance was 
low. During most of the 1990s temperatures of the 
waters off Labrador and Newfoundland have been 
relatively cold. These cold conditions continued through 
1995 before warming in 1996 to above normal values. 
In 1997, temperatures remained well above the early 
1990s values, but were lower than those observed in 
1996, i.e., survival should not have declined further. 

Significant large-scale ecosystem changes in the 1990s 
and late 1980s have been associated with the ocean 
climate changes. For example, Arctic cod increased in 
abundance on the Labrador Shelf and extended further 
southward onto the Grand Banks and into the Gulf of St. 
Lawrence. Greenland halibut extended their range 
further south and capelin returned to Scotian Shelf and 
spread eastward from the Grand Banks to the Flemish 
Cap. Cold waters in the 1990s delayed the inshore 
spawning time of capelin by approximately 1 month, 
and they have continued to spawn late in recent years. 
There have also been large scale changes in the 
distribution and abundance of Atlantic hemng, and on 
the northeastern Scotian Shelf, snow crab, which prefer 
temperatures colder than 3°C. have increased their 
distribution. In addition, many important commercial 
species including cod and redfish declined to very low 
numbers, although the respective roles of fishing and the 
environment in this decline remain unclear. 
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The extent to which these changes may be affecting 
reductions in survival of salmon is unknown 

Predation: 

m: Based on sampling and estimates of potential 
consumption, common mergansers and belted 
kingfishers take a substantial fraction of juvenile salmon 
in some Maritime rivers. Similarly, double-crested 
cormorant colonies are known to deplete smolt runs in 
localised areas. However, numbers of these birds in the 
Maritimes have been stable in the years up to 1996. 

Salmon in the diets of Funk Island gannets, large 
seabirds which capture fish by plunge-diving from the 
air, was rare in 1977-89, but increased during the 
1990s. Their principal foods also shifted from w m -  
water species (mackerel) to cold-water species (capelin 
and others including salmon). Salmon are also suggested 
to be included in the diet of herring gulls and great 
black-backed gulls in Newfoundland, which markedly 
changed their feeding behaviour in the 1990s due to 
reductions in fisheries discards and plant offal as a result 
of closure of the ground fisheries and also due to major 
delays in arrival times of inshore spawning capelin. 

Seals: There were an estimated 4.9 million harp seals, 
0.6 million hooded, and as well, 180000 grey and 
29 000 harbour seals in Canadian waters in 1996. Harp 
and hooded seals spend approximately half of the year 
in the Arctic and Greenland waters, moving to Labrador, 
insular Newfoundland and into the Gulf of St. Lawrence 
from about mid-November until mid June i.e., their 
spatial and temporal distribution coincides well with 
Atlantic salmon. Harp seal populations have increased 
to their present high from 1.78 million animals in 1971. 
A significant negative association between pre-fishery 
abundance estimates of salmon in the Northwest 
Atlantic and harp seal populations, 1973-96, exists. 
However, evidence supporting large-scale predation of 
salmon by seals is lacking. 

Fish consumption by seals (cod consumed by harp seals 
range from 10-40 cm in size) has been estimated by 
combining information on seal abundance distribution, 
energy requirements, and diet composition. Capelin, 
Atlantic cod, species of the Family Pleuronectidae, 
herring and window pane comprised 84% of the wet 
weight of diet samples collected 1982-1995, largely 
within the Gulf of St. Lawrence. Salmon comprised 
much less than 1% of the wet weight of samples and 
were estimated to comprise a few thousand tonnes of the 
annual consumption of fish by harp seals. However the 
reliability of the estimate was questioned because data 
were not presented on the number of salmon in the 
sample, the number of stomachs containing salmon, the 
size of the salmon, and the method of raising the 
stomach contents in what was known to be a small 
proportion of the herd (approx. 10%) to the potential 
consumption by the entire herd. 

Cod: A recent shift inshore of cod distribution in 
Newfoundland and parts of the Gulf of St. Lawrence and 
possibly the eastern Scotian Shelf further suggested that 
cod may be preying on smolts (cod have been shown to 
consume about 20 % of smolts as they enter the sea in 
some localised areas in Norway). However, no salmon 
have been found in the several thousand cod stomachs 
examined to date although few were sampled in the 
mouths of rivers at the same time as salmon smolts 
entered the sea. 

Forage: Salmon are opportunistic feeders on capelin, 
sand lance, squid, herring, mackerel, deepwater fishes 
such as blacksmelts and barracudina, and many different 
types of crustaceans. They exploit different prey species 
in different feeding areas and the diet in a particular area 
may vary both among and within years. The ability to 
exploit a wide range of prey species, even at the post- 
smolt stage, suggests that the abundance of any one 
forage species would not of itself greatly alter growth 
and therefore survival. However, forage abundance may 
affect growth rates of individual salmon and a year class 
composed of slow-growing individuals resulting from 
low prey abundance would, presumably, be more 
vulnerable to predators. Sizes of returning fish to most 
rivers of Atlantic Canada in 1997 were, however, above 
or near average. Increased growth in the sea has been 
associated with earlier age-at-maturity and thus reduced 
returns in 1997 are not expected to materialise as 
increased returns of 2SW salmon in 1998. 

1.4 NASCO Working Group on the 
Precautionary Approach 

ICES was asked to comment and advise on the Report of 
the NASCO Working Group on the Precautionary 
Approach in North Atlantic Salmon Management as it 
relates to the work of ICES. The issues addressed by this 
group that were of principal interest to ICES were 'the 
application of a precautionary approach to the 
management of North Atlantic salmon fisheries' and 
'the formulation of management advice and associated 
scientflc research'. 

The NASCO Working Group advised that the 
application of a precautionary approach (PA) to 
fisheries management requires that managers should 
make use of the best available scientific information 
when making management decisions; that they should be 
more cautious when information is uncertain, unreliable 
or inadequate and, that the absence of adequate 
scientific information should not be used as a reason for 
postponing or failing to take conservation and 
management measures. 

With respect to the management of salmon fisheries, the 
recommendations of the NASCO Working Group were 
broadly consistent with those of ICES. It was proposed, 
inter alia that stocks be maintained above conservation 
limits by the use of management targets normally set at a 
higher level; that account should be taken of the risks of 
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not achieving the fisheries management objectives by 
considering uncertainties in i) the current state of the 
stocks, ii) biological reference points and iii) fishery 
management capabilities and, that stock rebuilding 
programmes (including habitat improvement, stock 
enhancement and fishery management actions) be 
developed for stocks that are below their conservation 
limits. 

With respect to the formulation of management advice 
the recommendations of the NASCO Working Group 
were broadly consistent with current requests, i.e., 
advice on risks of not achieving management objectives; 
provision of catch options; advice on stock rebuilding 
programmes (where stocks are well below target levels); 
identification of monitoring and data collection required 
and, advice on the impacts of existing and new fisheries 
for other species. It is implicit in the NASCO Working 
Group's recommendations that scientists should provide 
an estimate of conservation limits based upon best 
available information and that the uncertainties in the 
data should be encompassed in the way that these 
figures are used in providing management advice, such 
as catch options. 

ICES' mandate is to focus on scientific issues, leaving 
decisions on management objectives and socio- 
economic concerns to the managers. Conservation limits 
are a biological imperative and ICES is concerned about 
the lack of a clear definition of the word "conservation" 
in NASCO's objectives and uncertain whether it had the 
same meaning as in the term "conservation limit". 

1.5 Compilation of Tag Release and Finclip 
,Data for 1997 

Data on releases of tagged and finclipped salmon in 
1997 were compiled by ICES and provided under 
separate cover. In 1997, a total of slightly over 3 million 
salmon were marked, approximately 10% less than in 
1996. The adipose clip was the most used primary mark 
(1.73 million), with microtags (0.82 million) the next 
most used primary mark. Microtag use was down 5 % 
from 1996. Secondary marks were applied to 0.84 
million fish. Most marks were applied to hatchery-origin 
juveniles (2.95 million), while 0.06 million wild 
juveniles and 0.02 million adults were marked. 

ICES initiated data summaries on eggs artificially 
spawned from sea-run adults that returned in 1997 and 
all egg and life stages released in 1997. The data will 
provide measure of the interception of ova for 
management purposes and broad trend information on 
enhancement activities. 

2 ATLANTIC SALMON IN THE NORTH- 
EAST ATLANTIC COMMISSION AREA 

2.1 Events in Fisheries and Status of Stocks 

2.1.1 Fishing in the Faroese Area 199611997 

In accordance with the agreement between the Faroese 
Salmon Fishermen's Association and the North Atlantic 
Salmon Fund, commercial fishing for salmon in Faroese 
territorial waters was suspended for the years 1991 to 
1997. During the 199611997 fishing season there was, 
as well, no research fishery. In the 199711998 fishing 
season, for which there was no suspension of 
commercial fishing, one vessel completed 4 trips, Jan- 
Apr, 1998, and reported a catch including discards, of 3 
t (approx. 1 000 salmon). 

Origin of the catch: In the 199211993 to 199411995 
fishing seasons, a total of about 5 500 salmon caught on 
long-line were tagged and released in the open sea 
north of the Faroes. After five fishing seasons (1993- 
97) 87 wild tagged fish (2 more than previously) have 
been reported recaptured in 10 countries. The 
additional recoveries did not alter previous conclusions 
based on recoveries adjusted for homewater 
exploitation and tag reporting rates, that the Faroes 
feeding area is particularly important to salmon of 
Norwegian (41.7% of tag recoveries), Scottish (20.7%) 
and Russian (16.5%) origin. Of 19 tagged 
fannedlreared fish recovered (1.9% of those tagged), 18 
were reported from Norway whereas one was recovered 
from the west coast of Sweden. 

2.1.2 Homewater Fisheries in the NEAC Area 

Gear and effort: In Ireland, monofilament netting was 
authorised for drift net fishing in 1997. Other countries 
did not report changes or restrictions on fishing gear. 
The number of gear units was generally well below the 
5-and 10-year means. In Iceland, only one coastal gillnet 
operated (August only), as compared to five nets in the 
early 1990s. In Norway, the coastal bend nets were 
banned in a large area along the Norwegian coast and 
some new regulations were introduced to bagnet and rod 
fisheries. The effort in the Irish fisheries was reported to 
have decreased somewhat, although the gear units have 
stayed at the same level since 1995 and in 1997 the 
number of net licences was capped at the 1995 level. 
The net fishery in the Adour River, France, was closed 
in July for the first time. Licenses in the French rod 
fishery increased by 65%, probably because of a 
significant reduction in license fees. 

Cat& Provisional figures suggest that nominal catches 
of salmon in Northeast Atlantic countries in 1997 were 
generally below the 1996 values and for most countries 
still below the previous 5- and 10- year averages. In 
general, fishing effort in terms of licences issued has 
been declining substantially over the years for 
commercial fisheries and increasing for recreational 
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fisheries. The provisional nominal catch for 1997 was 
2 038 t; the final value (including ranched fish) for 
1996 was 2 744 t, well below the 1995 value of 3 271 t. 
(see text table in Section 1.1.1). 

CPUE: No trends were detected in the CPUE of the 
fixed engine fisheries of UK (England and Wales). For 
UK (Scotland) there is a clear, significant downward 
trend in CPUE in the net fishery. CPUE from 
recreational fisheries can be difficult to interpret. CPUE 
in rod fisheries in Finland, France and on the River 
Bush, UK (N. Ireland) show no trend for catch per 
angler day for the last 10 years. However, there is a 
marginally significant positive trend in CPUE for the 
whole season for rod fisheries in Finland and France 
over the same period of time. 

Composition of catch: The proportion of ISW fish in 
catches has increased for Norway, Russia and Finland 
compared to both long- and short-term indices. In UK 
(Scotland), the proportion has remained similar to the 
1992-96 mean but decreased relative to the longer-term 
mean. In France, the proportion remained similar to the 
longer-term mean while decreasing relative to the 
1992-96 mean. Compared to the 1992-96 mean, the 
proportion in the 1997 UK (England & Wales) catch 
remained the same while that of Sweden has decreased. 

Origin of catch: New analyses of tag recoveries from 
fish of non-national origin in national catches were 
provided by Ireland and Sweden. Of 6 747 CWT tags 
recovered in Ireland in 1997, 2.2% were reported to he 
of UK (N. Ireland) origin, 0.4% of UK (Eng & Wales) 
origin and 0.03% of Spanish origin, i.e., approximately 
97% were of Irish origin. In 1997 15% of the catch in 
the county of Halland, Sweden was assessed to be of 
Baltic origin, i.e. being larger and paler in flesh colour 
than normal Atlantic salmon. Some tag recaptures 
indicate that they emanate from Danish experiments 
with delayed release. Salmon from Danish releases have 
been recorded in the past, but accounted for only a small 
percentage of the catch. Of nearly 805 000 smolts 
tagged and released in Norway, many being of hatchery 
origin, 98.8% of recaptures were taken in Norway, 0.6% 
in Sweden, 0.3% in Denmark and 0.2% in Ireland. 

Farmed salmon continue to represent a large percentage 
of the national reported catch in Norway (31%) and 
'ranched' salmon (fish intended to mitigate lost salmon 
production) now account for 65% of the national catch 
in Sweden. Although Iceland produces a large (but 
decreasing) tonnage of ranched salmon, practically all 
this is harvested at the production sites. Farmed fish 
formed less than 1% of the national catches in Ireland 
and UK (N. Ireland). 

Exploitation rates: Exploitation rates in homewater 
fisheries vary considerably among different river stocks. 
Mean rates (1992-96) for a small number of monitored 
stocks range from about 10% to about 80%. Exploitation 
rates for 23 of the 30 datasets decreased in 1997 from 

those of 1996. Although reported exploitation rates in 
some fisheries have changed, analyses indicate that there 
has been no overall trend for Irish, UK, Icelandic or 
Scandinavian stocks over 10-year or 5-year periods. 
However, significant downward trends in exploitation 
were shown for Russian rivers over these periods. 

2.1.3 Status of Stocks in the NEAC Area 

There are over 1 500 rivers supporting salmon in the 
NEAC area, hut for most of these there is no 
information on the status of the stocks. Previous 
estimates of pre-fishery abundance (PFA) of ISW and 
MSW salmon in the NEAC area (northern and southern 
components) have been updated to PFAs for each of 10 
nations using estimated catch and unreported catch and 
bounded by estimates from a reformulated Monte Carlo 
simulation (1 000 simulations). Parameter values 
included minimum and maximum estimates of i) 1SW 
and MSW catch (include proportion unreported), ii) 
ISW and MSW returns, iii) maturing and non-maturing 
1SW recruits and, iv) ISW and MSW spawning 
escapement. Minimum and maximum estimates of the 
average level of exploitation were used to raise catch to 
stock abundance and minimum (0.005) and maximum 
(0.015) estimates of natural mortality were applied to 
salmon in the sea for more than one winter where 
months to homewaters were also given minimum and 
maximum values. Proportion of unreported catches, 
exploitation levels, natural mortality, months between 
fisheries and homewaters were entered as uniform 
distributions with ranges given by minimum and 
maximum. 

The uncertainties surrounding these estimates need to 
be emphasised. The unreported catch in the NEAC area 
is high (the provisional catch in 1997 was 2 038 t with 
an estimated 36% unreported 732 t). The returns to 
rivers are estimated in some cases on exploitation 
figures that are ill defined. The working group try to 
provide estimates of this uncertainty but hard data is 
largely not available. 

Figures 2.1.3.1 and 2.1.3.2 show the range of estimates 
of the pre-fishery abundance of maturing ISW (1971- 
97) and non-maturing (MSW) (1971-96) salmon (and 
spawners) in the NEAC area for northern and southern 
European stocks as defined below: 

Southern European Northern European 
countries: countries: 

Ireland 
France Finland 
UK(England &Wales) Norway 
UK(Northern Ireland) Russia 
UK(Scotland) Sweden 
Greenland catches 70 % Faroes catches 
30 % Faroes catches 

Note: Icelandic stocks are omitted because their distribution 
is thought to differ from both groups. 
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The maturing 1SW component of the northern European 
stocks has remained relatively constant despite showing 
marked variation in some years. The non-maturing ISW 
component, on the other hand, appears to have been 
declining since the 1980s, with the most marked change 
occurring around 1986-87. However, it must be noted 
that these estimates include large numbers of fann 
escapees in the more recent years. The southern 
European stocks appear to have been more volatile, with 
large fluctuations occurring in the fust half of the time 
series. The maturing 1SW component of these stocks 
appears to have fallen markedly in the 1990s to a new, 
relatively stable but low level, while the non-maturing 
1SW component has been in steady decline since the 
mid 1980s. 

Spawner requirements and time series of compliance 
data were available for 12 rivers; spawning thresholds 
were exceeded in five rivers in 1997. There was no 
significant trend noted in spawner attainment over the 
last 10-year period for all stocks combined, but a 
significant trend towards lower egg deposition was 
noted over the most recent S-year period 

Smolt counts or estimates of juvenile abundance are 
available for 21 rivers. Values for 1997 are higher than 
in the previous year in most areas. The values in 1997 
were lower than the S-year mean in R. Esk, UK 
(Scotland), but higher in all other rivers. Analyses show 
no significant trend in juvenile production in these rivers 
over the last 10- and S-year periods. 

There appears, however, to he a general decline in 
escapement in many of the NEAC rivers. Analysis of 
wild smolt returns to homewaters and freshwater did 
not indicate a decline in survival, but marine and 
freshwater survival of hatchery fish declined 
significantly over the previous 10- and S-year periods. 

Adult counts are available for 33 rivers in the NEAC 
area for the previous four or more years. The counts in 
1997 were generally lower than the S-year mean. 
Higher estimates were obtained for some Russian and 
UK (N. Ireland and Scotland) rivers. In Russia adult 
counts increased over the last 30- and 20-year periods 
but no trend was observed for the last 10- and 5-years 
periods. For other rivers in the NEAC area there has 
been a significant downward trend for the last 5 years 
but no trend for the last 10 years. 

Coherence in recruitment patterns in pre-fishery 
abundance of European salmon: ICES was uncertain 
whether the split of NEAC countries into the northern 
and southern groups provided above, was the most 
appropriate for providing catch advice. The split is 
based upon very limited data which suggest that a much 
greater proportion of fish tagged in Scandinavian 
countries are recaptured in the Norwegian Sea, and a 
greater proportion of fish from southern rather than 
northern European countries have been caught at West 
Greenland. However, recent tagging data from some 

countries are sparse and, the correlation between smolt- 
to-adult survival for fish from the River Figgio (southern 
Norway) and North Esk (Scottish east coast) suggests 
that these rivers should be grouped together (Section 
1.3.1). 

ICES analysed time series of pre-fishery abundance for 
national stocks in Europe, disaggregated by age-at- 
maturity, to attempt to define stock complex borders 
relevant to the mixed-stock fisheries at Faroes and West 
Greenland. Two clustering approaches were applied to 
abundance data normalised by the mean of each time 
series. K-means clustering did not clearly show the 
inter-relationship between stocks. Tree clustering 
methods which use the dissimilarities or distances 
between objects when forming clusters was restricted to 
those stocks predominately producing wild fish and 
revealed two main groupings. 

A large cluster of Ireland, UK (N. Ireland and Scotland), 
Norway, and UK (England and Wales) ISW salmon was 
formed which appears distinct from Russia. This cluster 
suggests survival and abundance of 1SW salmon is 
tracking similarly for most stocks in Europe and is 
consistent with emerging models and observations on 
post-smolt survival and distribution. Normalised 
abundance for Ireland, Norway, and Scotland show all 
three stocks have declined over the past two decades and 
that the pattern of decline for each stock has been 
weakly correlated. 

Clustering of the non-maturing component of national 
stocks, restricted to those stocks predominately 
producing wild fish, suggests a pattern of stock 
boundaries distinct from the pattern observed for 
maturing fish. Two extreme clusters were formed 
consisting of Norway and UK (Scotland) and Ireland 
and UK (N. Ireland). Normalised abundances for 
Ireland, Norway, and UK (Scotland) support the results 
of the cluster analysis showing similar patterns for 
Norway and Scotland versus Ireland, which suggests 
stock boundaries should be to the west of UK 
(Scotland). In addition, Russia is sufficiently different 
from Norway to suggest a third group of northern stocks 
may be appropriate. 

This was considered to be a valuable preliminary 
analysis but there were concerns that production 
boundaries for stocks may not match patterns of 
utilisation in mixed-stock fisheries. It may for example 
be possible to define various groups of stocks and 
weight their contribution to the catch option assessments 
based upon their relative contribution to the fisheries. 
Other biological stock characters will be examined and 
tagging databases be reviewed to determine whether 
functional stock boundaries can be defined. 
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2.2 Effects of the Suspension of Commercial 
Fishing Activity a t  Faroes 

Since 1991, the Faroese fishermen have agreed to 
suspend commercial fishing for the salmon quota set by 
NASCO in exchange for compensation payments. The 
number of fish saved from the fishery is estimated by 
subtracting the numbers of fish taken in the research 
fishery from the number that could have been caught if 
the commercial fishery had operated. The increase in 
returns to all homewaters is then estimated by 
subtracting the fish that would have died on their 
homeward migration. Most fish would be expected to 
return to European rivers. 

Unlike the past assessment, the expected catch in the 
Faroese fishery was assumed to be equal to the 
purchased quota in each year. Means of recent discard 
rates, age composition, and proportion farm fish were 
used in the absence of new data. The estimated 
increased returns of wild 1SW and MSW salmon to 
homewaters in Europe and their contribution to the total 
estimated returns to the NEAC area for the years 1992- 
97 follow: 

Year Quota Estimated increased returns to - 
(t) home waters in Europe 

ISW % MSW % 
550 2 842 <1 70809 6 

In 1997, an additional 27000 f m  fish will have 
escaped capture because the fishery did not take place. 

Suspension of the fishery increased MSW returns to all 
European rivers by 6-12% and ISW returns by around 
1%. Adult tagging studies (Section 2.1) indicate that 
65-75% of the MSW salmon caught in the Faroes 
fishery would return to Scandinavian countries, Finland 
and Russia. If this were the case, increased returns 
might have represented 9% to 20% of the MSW returns 
to northern Europe between 1992 and 1997. However, 
any increase in catches either has been too small to be 
detected as a statistically significant change above the 
normal annual variation or has been masked by other 
factors such as reduced marine survival or reduced 
exploitation rates in homewaters. 

2.3 Development of Age Specific Conservation 
Limits 

Advances in the development of conservation limits 
(MSY) came as a result of a Workshop held in Dublin, 
10-12 March 1998. The Workshop recognised that 
limits set on a larger scale than that of the population 
level could, in practice, lead to genetic risk to some 
populations and that each individual country's 
representative would need to decide on the scale at 

which they felt it was appropriate to set conservation 
limits. 

Ideally, conservation limits should be based on 
reference points derived from fitted stock-recruitment 
curves. Unfortunately, less than ten rivers in NEAC have 
suff~cient data to give these curves and only three (the 
rivers Imsa, Bush and Bunishoole) have been fully 
developed. Other methods of establishing reference 
points were addressed, in particular those which are 
based on habitavspawning stock indices, transporting 
targets and correcting for topographical and biological 
information on river and stock. Emphasis was placed on 
examining methods which could be applied in the virtual 
absence of specific river data. Table 2.3 outlines a 
hierarchy of approaches which have been used with 
existing data to derive targets/conservation limits for 
many rivers in the NEAC Area. The basic methodology 
of each approach and the data required to provide a 
target estimate or a potential target estimate are outlined. 
Included are the number of rivers in each country and 
the number for which each approach has been taken. It 
is implicit that the lower the rank the less precise the 
estimate is likely to be. 

The problem of setting age-specific conservation limits 
is the lack of information on the proportion of each age 
class in the national stocks. Further, it was undecided as 
to whether conservation limits should be aimed at (i) 
conserving a historical age composition (ii) preserving 
the current age composition or (iii) adopting some other 
approaches. In reality, management on the basis of 
combined stock components for individual rivers even 
when these individual river stocks are low is probably 
the most that will be achievable over the next few years. 

In the absence of SIR based conservation limits for UK 
(Scotland) and Norway, ICES continued the 
development of a conservation limit for all rivers 
combined in the NEAC area based on estimates of the 
pre-fishery abundance of maturing and non-maturing 
salmon and the relationship between estimated spawners 
and subsequent recruitment (lagged spawner model - 
Approach 13). 

2.3.1 Development of Conservation Limits for the 
NEA Stock Complexes 

Lagged spawner analysis: In order to develop 
conservation limits, information is required on the 
relationship between spawning stocks and recruitment. 
The PFA model provides estimates of the numbers of 
spawners and the numbers of ISW recruits. However, 
these value cannot be used to derive stock-recruitment 
relationships directly because the spawners in year 'n' 
contribute to the recruitment over several years 
depending upon the relative proportions of 1- to 6-year 
old smolts that they produce. ISW and MSW salmon 
also contribute to the recruitment in different 
proportions, principally because of the greater egg 
deposition from the MSW fish resulting from their 
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greater size and the higher proportion of females. Since 
most stocks have seen significant changes in the relative 
proportions of 1SW and MSW salmon in the last 25 
years, this difference needs to be taken into account to 
avoid biases caused by changes in the age composition 
of the spawning stock. This was addressed by converting 
the numbers of 1SW and MSW spawners into numbers 
of eggs deposited. 

This approach assumes that there have been no 
significant changes in the egg production or in the 
proportion of females for 1SW and MSW salmon over 
the time period. Males are therefore ignored in the 
foregoing analysis, the assumption being that their 
numbers have not limited production during the period 
197 1-present. 

The egg deposition in year 'n' may be estimated to 
contribute to the recruitment in years 'n+3' to 'n+8' to 
produce parr in year 'n+l' and lyr smolts in year 'n+2', 
and these will generate 1SW recruits in proportion to the 
numbers of smolts produced of ages 1 to 6 years (e.g., 
spawners in year 'n' will produce recruits in year 'n+3'). 
Thus the number of 'lagged eggs' can be related to the 
number of 1SW recruits. The estimates of lagged eggs 
provides a measure of the relative spawning level which 
may be related to the recruitment figures derived from 
the PFA analysis. Plots of lagged eggs (stock) against 
the 1SW adults in the sea (recruits) could be considered 
as pseudo-stock-recruitment relationships. A number of 
options for setting conservation limits using these 
relationships were reviewed. However, in view of the 
preliminary status of the methods, ICES were not in a 
position to recommend conservation limits. 

Provision of Spawning Escapement Reserves (SER). 
The number of lagged eggs as estimated above which 
produced the lowest number of recruits was adopted as 
the Spawning Escapement Reserve (SER) for the two 
NEA stock complexes. The egg depositions have been 
converted to numbers of 1SW and MSW spawners and 
are shown in Figures 2.1.3.1 and 2.1.3.2. Because of the 
very preliminary nature of this assessment, only historic 
minimum egg depositions (escapements), for the stock 
complexes should be used in the provision of advice this 
year. 

Estimates of the SER are based on values of M = 0.01 
and 't' of 7 months for 1SW and 17 months for MSW 
salmon. The SER values for the northern and southern 
stock complexes are plotted with PFA estimates on 
Figures2.1.3.1 and2.1.3.2. 

Age composition of the estimated egg depositions are 
based upon the ratio of the averages of the estimated 
numbers of 1SW and MSW spawners for the last 10 
years for each country from a simulation analysis. ICES 
emphasised that this is one approach that might be 
adopted. An appropriate choice will depend on the age 
composition being aimed for. Managers may wish to 

state explicit criteria regarding the restoration of stocks 
to their recent or historic compositions. 

ICES noted that with further analyses in the 
development of conservation limits, it would be 
expected that the spawners required to remain above the 
conservation limit of these stocks will be higher than the 
historic minimum suggested above. 

The age-specific historic minima have been based upon 
the average age composition of spawning stocks in the 
past 10 years. This is a relatively conservative approach, 
and it would probably be desirable to progressively 
change the composition towards one thought to be more 
ideal in the long term. If the age composition had been 
based upon the state of stocks further in the past, the 
historic minimum for MSW salmon would probably 
have been higher and the minimum for 1SW fish lower. 
As a result MSW stocks in Southern Europe would 
probably have been below the minimum for much of the 
past 25 years, while 1SW stocks might still be above 
that level. 

2.4 Abundance of Salmon in the North-East 
Atlantic for 199811999 

Pre-fishery abundance estimates could be used to 
provide catch advice if a forecast could be developed of 
recruits in the year preceding the fisheries, i.e., 1SW 
recruits must be predicted for 1998 if we are to provide 
advice for: the West Greenland fishery in 1998; the 
Faroes fishery (MSW stock) in 1998199; and homewater 
fisheries in 1999. Because the latest estimate of non- 
maturing ISW recruits is for 1996, the PFA must be 
forecast two years ahead, as is currently practised for the 
North American assessment. For maturing 1SW stocks, 
a single year's projection is sufficient. 

2.5 Provision of Catch Options with Assessment 
of Risk 

Catch Advice: In view of the uncertainties expressed 
about the most appropriate stock groupings, and the high 
likelihood that the final conservation limits will be 
higher than the preliminary Spawning Escapement 
Reserves (SERs) used this year (see Section 4.4), ICES 
cannot provide precise quantitative catch advice and risk 
evaluations. 

Northern European ISW stocks: Although the 
confidence limits on the PFA estimates for maturing 
ISW salmon from northern Europe are large, the 
estimates in the most recent years are greater than the 
historic minimum SER, and appear to be relatively 
stable. ICES therefore considers the 1SW salmon 
from northern Europe to be within safe biological 
limits as  a stock complex (although the status of 
individual stocks within the complex may vary). 
ICES considers the continuation of exploitation of 
these stocks a t  the current rate to be acceptable, 
although there would be risk to the stock complex if 
exploitation rates were to increase, even marginally. 
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Northem European MSW stocks: The PFA of non- 
maturing 1SW salmon from northern Europe has been 
declining since the late 1980s, and is now approaching 
the historic minimum. ICES considers the stock 
complex to be within or close to safe biological limits. 
Because the PFA is very close to the SER value, 
ICES advises that great caution should be exercised 
in the management of these stocks, particularly in 
mixed-river stock fisheries. Every effort shonld be 
taken to reduce exploitation rate at least until the 
PFA begins to rebuild away from the preliminary 
SER value. 

Southern European ISW stocks: The PFA of maturing 
1SW salmon from southern Europe has been low for 
about 8 years. In 1997 it was very close to its historic 
lowest value. ICES considers that the stock complex 
to be within or close to safe biological limits. Because 
the PFA is very close to the SER value, ICES advises 
that great caution should be exercised in the 
management of these stocks, particularly in mixed- 
river stock fisheries. Every effort shonld be taken to 
reduce exploitation rate at least until the PFA begins 
to rebuild away from the preliminary SER value. 

Southern European MSW stocks: The PEA of non- 
maturing MSW salmon in southern Europe has been 
declining steadily for about 10 years. Present analyses 
suggest that the PFA reached a historic minimum in 
1996, and with the current trend will fall below that 
preliminary conservation limit in 1998. ICES considers 
this stock complex to be outside or close to safe 
biological limits, and extreme caution should be 
exercised in the management of these stocks, 
particularly in mixed-river stock fisheries. A 
significant reduction in exploitation rate should be 
achieved in 1999, and reduced exploitation should 
continue until the PFA has recovered to a size giving 
a low probability of falling below the preliminary 
SER value. 

2.6 Potential By-Catch of Post-Smolts in Pelagic 
Fisheries 

There is no new information about the by-catch of post- 
smolts in pelagic fisheries. 

Both the fishery for mackerel and herring in the 
Norwegian Sea overlap spatially and temporally with 
the suggested routes of European post-smolts on their 
northward feeding migration. To date, however, there is 
only one record of a Carlin-tagged smolt taken in the 
mackerel fishery in International Waters in the 
Norwegian Sea. 

Fishing methods used in post-smolt trawl-surveys, which 
to date have recovered over 850 post-smolts, may not be 
comparable with those used by the commercial fishery. 
Therefore catch rates from the scientific trawl fishery 
cannot be used to estimate the number of smolts taken in 
commercial catches. Hence, ICES will address questions 
concerning: i) the timing of pelagic fisheries in the ICES 

Areas I, IIab, Nab,  Va, Vb12, VIab and VIIab; ii) 
specifications of the gear used; iii) catch per month per 
ICES statistical rectangle in the relevant Areas and iv) 
information on possible by-catches of salmon in the 
pelagic catches to the Working Group on Northern 
Pelagic and Blue Whiting Fisheries, the Working Group 
on the Assessment of Mackerel, Horse Mackerel, 
Sardine and Anchovy, and the Hemng Assessment 
Working Groups. 

2.7 Data Deficiencies and Research Requirements 
in the NEAC Area 

Estimates of marine mortality of salmon should be re- 
examined in the North-East Atlantic, and causes for this 
mortality should be identified and quantified. 

ICES strongly endorses the continuation of the post- 
smolt surveys in the North-East Atlantic, and 
recommends this to be extended to presently uncovered 
areas. 

Efforts should be made to provide estimates of by-catch 
of salmon in marine waters. 

ICES recommends a continuation of the research fishery 
at Faroes. 

Alternative ways to group salmon stocks, or stock 
complexes should be examined to improve the catch 
advice for salmon in the North-East Atlantic. 

The quality of data used to set conservation limits in the 
North-East Atlantic should be improved and provided 
for smaller stock complexes. Furthermore, a sensitivity 
analysis of the input parameters to the pre-fishery 
abundance model should be carried out. 

More information is required on a river-by-river basis 
relating to catches, exploitation rates and habitat 
assessment and this should be referenced to the 
appropriate scale (e.g., tributary populations etc.). 
Specific information on required age class composition 
of the stocks should be established on a river-by-river 
basis (historical and current). 

Life history models are required for as many index 
rivers as possible. 

Transportability of existing targets derived from known 
S R  relationships must be evaluated in comparison with 
other indices of abundance. 

Further refinement is required to the model to estimate 
PFA and Conservation Limit, particularly with regard to 
the examination of the input data from each country, to 
explain differences between the model output and 
current estimates of abundance from other analyses. 

Further research and development is required, 
particularly with regard to establishing stock size 
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(counters) and relating productivity to suitable habitat 
area (catchment surveys, juvenile production studies and 
application of GIs and other techniques). 

The implications of combining required adult 
escapement levels over districts, regions and countries 
must be examined and the scale to which this is 
appropriate identified. 

3 ATLANTIC SALMON IN THE NORTH 
AMERICAN COMMISSION AREA 

3.1 Events in Fisheries and Status of Stocks 

3.1.1 Fisheries in the NAC Area 

Gear and effort: Restrictions on commercial and 
recreat~onal fisheries introduced in Canada in 1992 
remained in force. In addition, further regulations were 
introduced in Labrador: the commercial fishery in SFA 
14B (south) was closed, the quota for north Labrador 
was reduced from 55 t to 50 t. In QnCbec the 
commercial fishery continued in zones Q9 and Q11, at 
the same level as in 1996. In the recreational fishery, 
hook-and-release regulations for small salmon were 
extended to more rivers of the Maritimes Region; the 
retention of large salmon continued only in Qukbec and 
northern Labrador. Following river-specific in season 
reviews of returns, non-retention of salmon regardless of 
size and in some cases, complete closure, was imposed. 
In all insular Newfoundland, retention angling seasons 
were shortened as a result of low returns and/or low 
water conditions and warm water temperatures. 

In the USA there is no commercial fishery for salmon 
and angling (catch-and-release only) for sea-run salmon 
in 1997 was permitted only in the State of Maine. No 
information was available to ICES for professional and 
recreational net fisheries in Saint-Pierre et Miquelon 
(France) in 1997. 

Catch: The provisional landings for Canada in 1997 
were 225 t, a decrease of 22% by weight from 1996 
(Table 1.1.1). The landings of small salmon in numbers 
(57 143) and large salmon (26530) represented 
decreases of 30% and 16%, respectively, from those of 
1996. Recreational fisheries exploited the greatest 
number of small salmon in each provinces, accounting 
for 71% of the total small salmon harvests in eastern 
Canada. Commercial fishers took the largest share of 
large salmon (51% by number). Native peoples 
harvested 4% (by number) of the total small salmon and 
24% of the total large salmon in eastern Canada. 
Unreported catch for the NAC area was estimated at 
89 t. 

In 1997, the first year for which estimates are complete 
for Canada, almost 50 000 salmon (22 000 large and 
28 000 small) were caught and released. Most of the fish 
released were in New Bmnswick (46%). followed by 

ICES Coop. Res. Rep. No. 229 - Part 2 

Newfoundland (41%), Nova Scotia (9%), QuCbec (4%) 
and Prince Edward Island (< 1%). Expressed as a 
proportion of the fish caught, that is, the sum of the 
retained and released fish, the highest percentage (75%) 
was released in Nova Scotia, followed by New 
Bmnswick (62%), Newfoundland (5 I%), Prince Edward 
Island (47%) and QuCbec (13%). 

In the USA the estimated number of salmon caught and 
released in 1997 was 333 fish - 39% lower than in 1996 
and 32% and 46% below the 5- and 10-year means. In 
Saint-Pierre et Miquelon (France) the harvest was not 
reported but rather, assumed to be 1.5 t, the value 
provided in 1996. 

Composition and origin of catch: No external tagged 
fish of USA origin were reported from Canadian 
fisheries in 1997. In Canada, returns to the majority of 
rivers in QuCbec, Newfoundland and Lahrador are 
comprised exclusively of wild salmon. Hatchery-origin 
fish were most abundant in returns to rivers in the Bay 
of Fundy and along the Atlantic coast of Nova Scotia. 
Aquaculture escapees were sampled from the St. Croix 
and Magaguadavic rivers in the Bay of Fundy. 

In the USA, some salmon that were caught in the sport 
fishery in 1997 were assumed escapees from 
aquaculture operations in Maine and New Brunswick 
(Canada). In addition, a few of those caught and 
released originated from captive broodstock that were 
released into three rivers in June. 

3.1.2 Status of Stocks in the NAC Area 

Total estimated (mid-point) returns to North America 
(prior to the Newfoundland and Labrador commercial 
fisheries) in 1997 were 304 385 1SW and 92 719 2SW 
fish (Figure 3.1.2.1). The estimate of 1SW returns is 
33% lower than the estimate for 1996 and the fourth 
lowest observed in the 27-year time series, 1971-97. 
The estimates of returns are quite variable over the time 
series and have been in some decline over the last 
decade. The estimated 2SW returns are 19 % lower than 
returns in 1996 and the second lowest in the time series; 
they have declined from a peak of 226 000 fish in 1980. 

The rank of the estimated returns in 1997 in the 1971- 
97 time series (Figures 3.1.2.2 and 3.1.2.3; inc. 
spawning targets) for six regions in North American is 
shown below. Estimates of returns to Quebec, 1971- 
1997 were revised upwards as a result of using 
individual river information for 117 rivers. In the 
following text table, the closer the rank is to 1 the better 
the relative performance of the stock: 



Rank of 1997 Mid-point 
returns in 1971- estimate of 
1997 time series 2SW 
(l=highest) spawners as 

proportion of 
escapement 
requirement 

Region 1SW 2SW 
Labrador 4 11 47 
Newfoundland 25 13 120 
Quhbec 14 27 30 
Gulf (Mainland) 25 23 84 
Scotia-Fundy 27 23 19 
USA 14 2 1 6 

In most regions the returns of 2SW fish are near the 
lower end of the 27-year time series except Labrador 
and Newfoundland where they are about in the middle. 
Returns of ISW salmon were at the lower end of the 
time series in Newfoundland, Gulf and Scotia-Fundy, 
about at the mid-point in Quebec and USA and near the 
highest in the series for Labrador. 

The text table above also shows the estimated total 
spawning escapement of 2SW salmon in each region 
expressed as a percentage of the spawning escapement 
requirement. Only in Newfoundland were requirements 
exceeded, and in the Gulf of St. Lawrence approached, 
in 1997. The overall 2SW spawning escapement 
requirement for Canada could have been met or 
exceeded in only three (1974, 1977 and 1980) of the 
past 27 years (considering the mid-points of the 
estimates) by reduction of in-river fisheries (Figure 
3.1.2.1). In the remaining years, spawning requirements 
could not have been met even if all in-river harvests had 
been eliminated. 

The North American run-reconstruction model was used 
to update the estimates of pre-fishery abundance of non- 
maturing and maturing 1SW salmon from 1971-1997. 
The estimate of pre-fishery abundance of 127 521 of 
non-matuing ISW salmon for 1996 was the lowest on 
record, 19% below that of 1995 and 8% below the 
previous low estimated for 1993 (Figure 3.1.2.4). 
Conversely, a 464 962 value for maturing ISW salmon 
was a 38% increase over that of 1995. An estimate of 
316 949 fish in 1997 is 32% less than that of 1996 and 
the lowest in the 27-year time series. The results suggest 
a continuing decline of North American salmon 
production. In addition to the steady decline in total 
recruits over the last 10 years, grilse have become an 
increasingly larger proportion of the total North 
American stock complex (Figure 3.1.2.4). This 
proportion has risen from about 45% at the beginning of 
the 1970s to between 65 and 80% in the last four years. 

Egg depositions exceeded or equalled the specific river 
requirements in 26 of the 89 rivers which were assessed 
in Canada and were less than 50% of requirement. in 22 
other rivers. Large deficiencies in egg depositions were 
noted in the Bay of Fundy and Atlantic coast of Nova 

Scotia where 10 of the 20 rivers assessed had egg 
depositions which were less than 50% of requirements 
(Figure 3.1.2.5). 

The majority of the USA returns were recorded in the 
rivers of Maine, with the Penobscot River accounting 
for about 77% of the total USA returns. Salmon returns 
to the Penobscot River (I 355) were 34% lower than in 
1996, 21% lower than the 1992-96 average and 39% 
lower than the 1987-96 average. Returns to most USA 
rivers exhibit the same downward trend that has been 
shown of many Canadian stocks, are hatchery- 
dependent, and in total (hatchery and wild) represent 
about 5% of spawner requirements for all rivers. 

3.2 Effects of Quota Management and Closure 
after 1991 in Canadian Commercial Salmon 
Fisheries 

In 1992, a 5-year moratorium was placed on the 
commercial Atlantic salmon fishery in insular 
Newfoundland, while in Labrador and Quebec North 
Shore and Ungava, fishing continued under quota or 
allowance catch. In conjunction with the commercial 
salmon fishing moratorium, a commercial license 
retirement programme went into effect in insular 
Newfoundland, in SFAs 1, 2 and 14B of Labrador, and 
in Q7, Q8 and a part of Q9 in Quebec; there were no 
changes in the management measures in Q11. 

In 1997, ICES considered a detailed assessment of the 
impact of the Newfoundland-Labrador changes on 
Newfoundland stocks and of changes in Quebec on 
Quebec stocks. As an example, commercial exploitation 
rates on small salmon during premoratorium years 
(1984-91) in insular Newfoundland were estimated to 
have ranged from 29% to 66%, and averaged 49%. On 
large salmon they ranged from 64% to 98% and 
averaged 76%. No new evaluations were presented 

3.3 Stock Conservation Requirements 

Spawning requirements are now considered as threshold 
reference points synonymously defined as the 
conservation requirement. The conservation 
requirements for North America have been expressed in 
terms of the number of 2SW fish required for all 
production areas of North America. Requirements for 
USA rivers are unchanged; Canadian rivers increased by 
2.2%, from 151 296 to 154 653 fish. Most of the 
increase was in the Scotia-Fundy sector and resulted 
from improved estimates of rearing habitat and 
biological characteristics of spawners. North American 
requirements now total 183 852 2SW fish. 

3.4 Development of Catch Options 

It is now possible to provide catch advice for the North 
American Commission area for two years. The first is a 
revised estimate for 1998 for 2SW maturing fish based 
on improved estimates of the 1997 pre-fishery 
abundance and accounting for fish which were already 

ICES Coop. Res. Rep. No. 229 -Part 2 



removed from the cohort by fisheries in Greenland and 
Labrador in 1997. The second is an estimate for 1999 
based on the pre-fishery abundance forecast for 1998. 
A consequence of these annual revisions is that the 
catch options for 2SW equivalents in North America 
may either increase or decrease compared to the options 
developed the year before. 

3.4.1 Catch Option for 1998 Fisheries on 2SW 
Maturing Salmon 

A revised estimate of the pre-fishery abundance for 
1997, of 93 326 fish (Table 3.4.1) is significantly less 
than the 196 858 value forecast in 1997 (see Sections 
3.1.2; 4.1.1; 4.3 and 4.6.1 for explanations). A pre- 
fishery abundance of 93 326 in 1997 equates to 84 445 
2SW salmon equivalents after adjustment for natural 
mortality of 1% per month for 10 months (a factor of 
0.904837). There have already been harvests of 16 185 
2SW salmon equivalents in 1997 as 1SW non-maturing 
salmon in Labrador (1 544) and Greenland (14641) 
fisheries. The text table below uses the probability 
density projections for the revised pre-fishery abundance 
estimate of 93 326. Catch option values = [(PFA- 
spawner reserve of 205 23010.904837) - 16 1851. 

Catch Options for 1998 North American 
Fisheries (Probability levels refer to probability 
density function estimates of pre-fmhery 
abundance) 

Pre-fishery Catch Options in 
Probability Abundance 2SW Salmon 

- Level Forecast Equivalents (no.) 
25 11 899 0 

3.4.2 Catch Option for 1999 Fisheries on 2SW 
Maturing Salmon 

The advice for 1999 is based on a prefishery abundance 
of 113 899 in 1998 (Table 3.4.1) and assumes a 40% 
Greenland1 60% North America division of the surplus 
for harvest (after reserving the spawner requirement of 
205 230). Catch options below are expressed as 2SW 
salmon equivalents (by considering 10 months of 
mortality at 1% per month, a factor of 0.904837). There 
is wide variability in the forecast abundance and caution 
is warranted. 

Catch Options for 1999 North American 
Fisheries (Probability levels refer to probability 
density function estimates of pre-fishery 
abundance) 

Pre-fishev Catch Options in 
Probability  bund dance ~ S W  Salmon 

Level Forecast Equivalents (no.) 
25 14 235 0 

Low returns of 2SW salmon to North America would 
be consistent with the generally low returns of mature 
ISW fish from the same smolt class in 1997. The size 
of the mature ISW fish was above or at near average 
values and suggested that age-at-maturity, if changed by 
unusual environmental conditions, would be lower 
rather than higher. 

Catch advice for the NAC Area is included in the 
section relevant to West Greenland 4.6.5. 

The above numbers of fish refer to the composite North 
American fisheries and on individual rivers, where 
spawning requirements are being achieved, there would 
be little biological reasons to restrict harvests. 

Catch advice for the NAC Area is included in the 
section relevant to West Greenland 4.6.5. 

3.5 Data Deficiencies and Research 
Requirements 

There is a need for improved habitat surveys for rivers 
in Labrador and Ungava so that spawner requirements 
can be developed on the basis of habitat characteristics. 

Review possible changes in the biological characteristics 
(mean weight, sex ratio, sea-age composition) of returns 
to rivers, spawning stocks, and total recruits prior to 
fisheries. As new information becomes available, refine 
estimates of spawning requirements in USA and Canada 
by incorporating new information such as on biological 
characteristics for individual stocks, habitat measure- 
ments and stock and recruitment analysis. 
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Annual estimates of wild smolt-to-adult salmon survival 
rates need to be obtained for rivers in Labrador, New 
Bmnswick and Nova Scotia. As well, sea survival rates 
of hatchery and wild salmon should be examined to 
determine if changes in survival of hatchery releases 
can be used as an index of sea survival of wild salmon. 

4 ATLANTIC SALMON IN THE WEST 
GREENLAND COMMISSION AREA 

4.1 Events in Fisheries and Status nf Stocks 

4.1.1 Fishery in WGC Area 

Catch: In 1997 the West Greenland Commission of 
NASCO agreed on a 'Reserve Quota' to Greenland of 
6% of the forecast PFA using the biological parameters 
provided by ICES in 1996. The quota was calculated to 
be 57 t, an amount which the Greenland authorities 
subsequently set as a TAC for 1997. The fishery began 
on August 18 and closed on September 23 when the 
quota was complete. The nominal catch totalled 58 t, the 
majority of the catch being taken in Divisions lC, 1E 
and IF  during the fust three weeks. Private sales are 
now recorded and the unreported catch was estimated to 
be less than 5 t. 

Gear and effort: No new information was available on 
fishing gear and little information is available on fishing 
effort. However the number of actually-used licences, or 
persons landing salmon per season may be used as a 
rough estimate of the fishing effort. The total number of 
active persons has declined over the period 1987-95, 
and now numbers about 150 persons. 

Origin of catches: Based on discriminant analysis of 
characteristics from scales sampled in the fishery in 
1997, 60% of fish were of North American origin, i.e., 
similar to the average value for the years, 1989-95. The 
catch at West Greenland in 1997 was estimated to 
consist of 37.6 t (12 957 salmon) of North American 
origin and 23.0 t (8 28 1 salmon) of European origin. 

Four tags of Canadian origin were captured at West 
Greenland in 1997. Two of the tagged fish were from a 
smolt release in the Saint John River in 1996, the other 
two were from kelts tagged on the west coast of 
Newfoundland. Eight tags of Penobscot River, USA 
origin were also reported from West Greenland in 
1997. Five were from tag releases in 1996, the 
remainder were from releases in 1984. 

Tshe discriminant analysis of characteristics from scales 
sampled in the fishery in 1996 (42% estimated to be of 
North American origin) was reviewed in light of 
analyses of nuclear and mitochondrial DNA from 181 
tissue samples collected from that fishery. The scale- 
determined continent of origin versus DNA-determined 
continent of origin indicated misclassification rates of 
37% and error rates of f 23.3% in the scale 

discriminations. This indicated that if the DNA analyses 
are considered to be reliable indicators of fish origins, 
then the previous scale analyses correctly had classified 
80% of salmon of European origin. However, the scale 
analysis had also classified approximately 45% of 
salmon actually of North American origin as being 
European as well. If these misclassification rates are 
present in all the 1996 scale analyses, then the 
proportion of North American salmon should be 67%, 
rather than 42% from the discriminant function analysis 
on scales. Because it will require some time to 
determine how widely the correction should be applied, 
an interim proportion North American was assumed to 
be 55%, the mid-point between the estimate based on 
scales and the estimate based on the smaller number of 
DNA samples. This change increased the harvest of 
North American salmon in West Greenland in 1996 
from about 12 900 to 16 800 fish. Conversely the 
number of European fish was reduced from 19 150 to 
15 200. 

Biological characteristics of the catch: Mean lengths 
of 1SW North American (62.6 cm) and European (63.1 
cm) fish in 1997 ended a downward trend in length 
observed since 1969. Mean weights of ISW salmon at 
West Greenland (2.6 and 2.7 kg for NA and European 
fish, respectively) were similar to those observed in 
recent years. Mean lengths and weights of 2SW salmon 
were among the highest ever observed. 

The proportion of river-age-3 fish among European 
origin salmon was 37.8%, well above the mean value of 
17.5% from 1968-96, but within the range exhibited 
since 1992. River-age-4 fish (2.9%) approximated the 
long-term mean; river-age-1 fish (3.6%) comprised the 
smallest proportion in 23 years. Among North 
American fish, river-age-2 fish (18.7%) were the lowest 
in 19 years and of river-age-3 fish (45.3%) were the 
highest in 18 years. 

1SW fish of North American and European origins 
comprised 98.0% and 98.7% of the commercial catch 
samples, respectively, and were the highest proportions 
of an 11-year data set. Conversely, 2SW and older fish 
comprised the lowest proportion of the data series. 

4.1.2 Status of stocks in the WGC Area 

Salmon caught in the West Greenland fishery are non- 
maturing ISW salmon or older, nearly all of which 
would return to homewaters in Europe or North America 
as MSW fish if they survived. While non-maturing ISW 
salmon make up more than 90% of the catch there are 
also 2SW salmon and repeat spawners. The most 
abundant European stocks in West Greenland are 
thought to originate from the UK and Ireland although 
low numbers may originate from northern European 
rivers. For North American MSW salmon, the most 
abundant stocks in West Greenland are thought to 
originate in the southern area of the range. 
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Stocks originating in the North-East Atlantic: Run- 
reconstruction estimates of pre-fishery abundance of 
non-maturing 1SW salmon from southern areas (Figure 
2.1.3.2) have been volatile over the period 1971-96, but 
in steady decline over the past 12 years. Non maturing 
ISW salmon from northern stocks (Figure 2.1.3.1) 
appear to have been declining since the 1980s, with the 
most marked change occurring in 1986-87. 
Conservation limits have only been exceeded in 5 of 11 
rivers for which data are available in the NEAC area 
(separate 2SW reference levels not provided for all 
stocks). There were no significant trends noted in the 
spawner attainment over the last 10 years for all stocks 
combined, but a significant trend towards lower egg 
deposition was noted over the most recent 5-year period. 

In general, there has been no significant change in smolt 
production in the Northeast Atlantic but marine survival 
was lower than the previous 5-year mean. Analysis 
showed no significant trends in marine survival of wild 
stocks for the last 5- and 10-year periods. Marine 
survival rates for six hatchery stocks showed a 
significant downward trend in survival to homewaters 
for both 1SW and 2SW salmon. 

Stocks originating in North America: Run- 
reconstruction estimates of pre-fishery abundance of 
non-maturing 1SW salmon provided a value for 1996 
that is the lowest on record; although only slightly lower 
than the 1993 estimate (Figure 3.1.2.4). Pre-fishery 
abundance in 1996 has declined by 19% from the 1995 
value. In addition to the steady decline in total recruits 
(both maturing and non-maturing ISW salmon) over the 
last ten years, maturing 1SW salmon (grilse) have 
become an increasingly large percentage of the North 
American stock complex. This percentage has risen 
from about 45% at the beginning of the 1970s, to around 
70% in 1992-95 to almost 80% in 1996. 

The estimate of the total number of 2SW salmon 
returning to North America in 1997 is 19% lower than 
the estimate for 1996 and lower than the average of the 
previous years (1971-96) by 34%. It is the lowest 
observed in the past 10 years and second lowest in the 
27-year time series, 1971-97 (Figure 3.1.2.1). The 
estimates of returns are quite variable over the time 
series with no trends indicated. Returns have declined 
from a peak of 226 000 in 1980. With the exception of 
Labrador, returns of 2SW fish to most regions were also 
near the lower end of the 27-year time series. 

The estimated 2SW returns and spawners to USA rivers 
in 1997 was 33% below the 1996 estimate and 21% and 
43% below the previous 5-year and 10-year averages, 
respectively. Returns to most USA rivers are hatchery- 
dependent. Spawning escapements remained at low 
levels (5%) compared to conservation requirements. 

Egg depositions exceeded or equalled the specific 
conservation requirements in only 26 of the 89 rivers 
(29%) that were assessed in Canada and were less than 

50% of requirements in 30 other rivers (34%). Large 
deficiencies in egg depositions were noted in the Bay of 
Fundy and Atlantic coast of Nova Scotia where 14 of the 
19 rivers assessed had egg depositions that were less 
than 50% of requirements (Figure 3.1.2.5). 

North American salmon stocks remain low relative to 
the 1970s. The ISW non-maturing component continues 
to be depressed with river returns and total production 
amongst the lowest recorded. In addition, returns in 
1997 of maturing ISW salmon (grilse) to North 
American rivers were very low; the fourth lowest in the 
27-year time series. This being the case, improvement in 
2SW salmon returns and spawners is unlikely in 1998. 
Only insular Newfoundland achieved its spawning 
requirements for 2SW salmon in 1997, where 2SW 
salmon comprise only a small proportion of salmon 
production. The next highest was the Gulf of St. 
Lawrence at 84%, where 2SW salmon are a high 
proportion of production and very important in terms of 
their contribution to both North American and 
Greenland fisheries. The other areas ranged from 5% in 
USA to 47% in Labrador. 

Despite some improvements in the annual returns to 
some rivers, both in European and North American 
areas, the overall status of stocks contributing to the 
West Greenland fishery remains poor, and as a result, 
the status of stocks within the West Greenland area is 
thought to be low compared to earlier (historical) levels. 

4.2 Evaluation of the "Reserve Quota" 

The 'Reserve Quota' was an arrangement that provided 
for a fishery at Greenland when the forecasted Pre- 
fishery Abundance (PFA) was between 0 and 300 000 
North American 1SW non-maturing salmon. Below 
100 000 PFA, only a subsistence fishery was allowed. 
Between 100000 and 300000 PFA, a quota was 
calculated based on an allocation to Greenland of 6% of 
the PFA (at the 50 % probability level) which was 
translated into quota weight using the biological 
parameters forecasted by ICES for the 1996 PFA. 
Under this approach, quotas ranged from 29 to 86 t 
when the possible PFAs ranged from 100000 to 
300 000 fish; for a PFA of 196 858 (50% probability 
level) in 1997, the quota was 57 t. 

The quota allocated to Greenland was agreed to be the 
higher of the 'Reserve Quota' or a 'calculated quota'. 
The 'calculated quota' was based on a 1993 NASCO 
agreement (Article 2.3) which prescribed 40 % of the 
available surplus (after subtracting the spawner reserve 
for North America from the PFA at the 50% probability 
level) to the Greenland fishery. Under those terms the 
'calculated quota" for 1997 was 0 t (i.e., PFA was less 
than the spawning reserve). 

The use of the 'Reserve Quota' arrangement when the 
calculated quota is 0 t will result in an increased risk 
(greater than 50%) of failing to achieve the conservation 
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limit objectives, i.e., in 1997, the level of risk for a 57 t 
quota was 56% if none of the surviving fish were 
subsequently harvested in North America. ICES 
previously cautioned against the use of probability 
levels greater than 50% and has regularly advised that a 
precautionary approach would consider much lower 
levels of risk as more appropriate. ICES also noted that 
Article 2.3 of the 'Reserve Quota' arrangement would 
have come into effect based on the revised forecast for 
1997 of 93 326 fish and that there would only have been 
a subsistence fishery at Greenland in 1997. 

4.3 Changes from the 1997 Assessment 

The models (see Section 4.5) used to predict pre-fishery 
abundance of the North American non-maturing stock 
complex and subsequent quota levels for West 
Greenland were unchanged from those used in 1997. 
However, some of the input data were modified to 
reflect new information. These included: modified 
conservation requirements for the North American non- 
maturing stock component (see Section 3.3); improved 
estimates of returns to the province of QuCbec, 1971-97 
(Section 3.1.2); improvement of the catch reporting 
system in the Province of Newfoundland; corrections to 
the discriminant model used to estimate continent of 
origin in Greenland (see Section 4.1.1); and, another 
year of data. Changes in the data resulted in 
approximately a 5% increase in the pre-fishery 
abundance estimates for most years and increases of 
about 12% and 18% in 1994 and 1995, respectively. 
The forecast pre-fishery abundance for 1997 would, 
however, (using 1998 models) have been fewer fish and 
resulted in a subsistence fishery only in West Greenland 
(Section 4.2). 

4.4 Age-Specific Stock Conservation Limits for all 
Stocks in the WGC Area 

Sampling of the fishery at West Greenland since 1985 
has shown that both European and North American 
stocks harvested there are primarily (greater than 90%) 
1SW non-maturing salmon that would mature as either 
2SW or 3SW salmon, if surviving to spawn. Usually less 
than 1% of the harvest are salmon which have 
previously spawned and a few percent are 2SW salmon 
which would mature as 3SW or older salmon, if 
surviving to spawn. In 1997, 98.0 and 99.7% of the 
sampled catch was ISW salmon of North American and 
European origins, respectively. For this reason, 
conservation limits defined for North American stocks 
(see Section 3.3) have been limited to 2SW salmon that 
may have been at Greenland as 1SW non-maturing fish. 
The total requirement is 183 852 fish, with 154 653 and 
29 199 prescribed for Canadian and USA rivers, 
respectively; the reserve spawner requirement (includes 
10 months of mortality at 1%) is 205 230 fish. 

Conservation limits are being developed for ISW and 
MSW salmon of European and North American origin, 
based on possible stock/recruit relationships, possible 

egg to recruit relationships, and marine survival 
estimates. The functional relationships and estimation 
methods require further review and validation. In the 
interim a preliminary spawning escapement reserve 
(SER) has been estimated, based on the number of 
spawners required to provide the minimum egg 
deposition observed historically, and constant natural 
mortality. The approach used is described in Section 
2.3.1. When it becomes possible to use more 
biologically complete analyses, the resultant final 
conservation limits have a high likelihood of being 
higher than these preliminary SERs. Hence the values 
used in developing the present advice should be 
considered minimum formal requirements. There is a 
high likelihood that they will be replaced with even 
higher conservation limits in future, requiring even 
greater SERs. 

The preliminary estimate of minimum spawners for the 
total European stock complex in 1998 was 608 768 
MSW fish. From tagging information and biological 
sampling at Greenland, it is clear that the area is used 
primarily by southern European stocks rather than 
northern European ones. For southern stocks the 
minimum number of spawners was 390 900 MSW fish. 
Lagging the egg production appropriately, and 
accounting for natural and fishing mortalities, these 
estimates indicate SERs of 721 575 for MSW stocks and 
463 366 for non-maturing 1SW stocks are required. 

4.5 Critical Examination of the 'Model' Used to 
Provide Catch Advice 

Background: Catch advice, and associated risk, for 
North American stocks in West Greenland are the result 
of a series of steps which begin with the estimation of 
2SW returns to regions of North America. The 
procedure encompasses a number of estimations, e.g., 
several models are used in estimating returns to North 
America, but the key estimation procedures, their 
method, input and output are summarised in Table 4.5. 

Evaluation of the 'model': ICES has regularly listed 
the strengths and weaknesses of the various models 
contributing to catch advice. Steady improvements have 
been made in the thermaVlagged spawner model's 
predictions of pre-fishery abundances, by ensuring that 
data inputs are the best available, and by incorporating 
new, biologically relevant variables that are shown to be 
appropriate predictors. 

Further improvements could be realised by improving 
the quality of the inputs to the various models (e.g., 
estimates of the number of salmon retuning to 
individual rivers or to regions, confirmatory sampling 
off Greenland to verify the predicted pre-fishery 
abundances, better sampling of fish caught at Greenland 
to determine biological parameters and continent of 
origin). Useful insights might also be realised through a 
sensitivity analysis requiring extensive reviews of the 
various databases and computer simulations. 
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Vulnerabilities in the existing procedure to provide 
catch advice include: 

Reductions in catch data- Catch data are critical inputs 
to the run-reconstruction model. As fisheries have been 
reduced in recent years, a smaller proportion of the 
salmon stocks have been sampled, and fewer data are 
available. The reliability of the models is therefore 
reduced. The catch data also includes unreported 
catches which are difficult to estimate. 

Use o f  a constant for natural mortalitv at sea- The 
models used assume a constant natural mortality for 
salmon at sea. By contrast, it is quite likely that 
mortality is variable, possibly highly so, and may be 
correlated over years. This will introduce uncertainty to 
the predictions, and if changes in natural mortality 
persist over several years, then errors may compound 
over several years before model diagnostics allow the 
change in mortality to be identified and corrected in the 
model. 

The use of a fixed ~ r o ~ o r t i o n  of smolts- The 
determination of lagged spawners relies on a fixed 
proportion of smolt ages (1-3) from 1974-96 which is 
unlikely to be the case in reality. For the purposes of this 
calculation 1 SW and MSW fish are combined to form 
one group. It is unlikely that the proportions of each age 
class being produced is the same for 1 SW and MSW 
fish. 

Use o f  a ~ o o r l v  understood environmental variable- We 
do not understand exactly how marine environment is 
linked to salmon production. Because of this, the present 
formulation of the model is likely to fail. Ongoing 
studies linking marine survival and growth during the 
post-smolt stage suggest the importance of thermal 
habitat prior to the first winter at sea. 

Lack o f  urecision for small scale decisions- The 
resolution of the present model is too imprecise for 
present management needs. Based on the risk analysis, 
we can assess the impacts of quotas upon North 
American spawning requirements to the order of 
hundreds of tons. Managers are presently considering 
quotas of the order of tens of tons. 

Inaccuarcv in risk and urobabilitv estimates- The data 
input to the run-reconstruction model usually represent 
all the uncertainty in numbers of recruits in individual 
rivers or Salmon Fishing Areas (SFAs) with a uniform 
distribution between bounds which have been assumed 
to be constant over time, and, to varying degrees, must 
be set arbitrarily. Moreover the uncertainties for 
individual rivers or SFAs are assumed to be simply 
additive. These problems may make risk and probability 
estimates inaccurate. 

4.6 Catch Options with a n  Assessment of Risks 

4.6.1 Introduction 

The procedures to develop catch advice and concerns 
were presented in Section 4.5. The processes remain 
unchanged from those used in the 1997 assessment 
although some of the input data were modified to 
reflect new information (Section 4.3). 

North American run-reconstruction model: The 
model is used to estimate pre-fishery abundance of ISW 
non-maturing and maturing 2SW fish adjusted by 
natural mortality to the time prior to the West Greenland 
fishery. Region-specific estimates of 2SW returns are 
shown in Figure 3.1.2.3. Estimates of 2SW returns in 
Labrador are derived from estimated 2SW catches in the 
fishery using a range of assumptions regarding 
exploitation rates and origin of the catch. The 1997 
spawner and return estimates were adjusted to account 
for reductions in licensed fishing effort and season in 
Labrador in 1997 as well as the closure of the 
commercial fishery in SFA 14B. Also, the methods of 
calculation of returns and spawners in Qukbec were 
further refined revising the entire time series of data and 
hence the input values for model parameters have also 
changed (see Sections 3.1.2, 3.4.1 and 4.1.1). 

Update of thermal habitat: Thermal habitat has been 
updated to include 1998 data. Two periods of decline in 
the available habitat are identified (1980-84 and 1988- 
95) in the February index (Table 3.4.1). Available 
habitat for February has increased considerably in 1998 
over 1997, from 1594 to 1849 units; an increase of 16%. 
The 1998 February value is the highest value in the last 
17 years and is a return to the high values experienced in 
the 1970s. 

4.6.2 Pre-fiihery Abundance Forecast for 1998 

The model employed in 1997 using thermal habitat for 
February and lagged spawners [sum of lagged spawners 
from Labrador, Newfoundland, Scotia-Fundy and 
Qukbec] was updated to reflect the addition of the new 
data. The linear fit to the 1998 model of pre-fishery 
abundance versus February thermal habitat and lagged 
spawners (SNLQ) produced a significant relationship 
between observed and predicted values at less than the 
5 % level. With the 1996 data point and revision of the 
Qukbec time series of lagged spawners and returns there 
is an improvement in fit over that of last year ( ~ ~ = 0 . 7 9  
in 1998 versus 0.71 in 1997 and 0.68 in 1996. The 
model parameters are all significant, with lagged 
spawners accounting for the 66% of the total sum of 
squares. Individually, the two predictor variables used 
are also significantly related to pre-fishery abundance 
(Figure 4.6.2). 

The forecast of pre-fishery abundance for 1998 using 
simulation methods and the February thermal habitat 
and lagged spawner model is about 113 899 fish at the 
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50% probability level (Table 3.4.1). Application of the 
1998 forecast model to forecast the 1997 value results in 
a forecast of 93 326 which is considerably lower than 
the previously reported value of 196 858. It should be 
noted that deterministic and simulated forecast values 
will show slight differences due to the method of 
calculation. 

4.6.3 Development of Catch Options for 1998 

The spawning requirement for all North American 
rivers is currently set at 183 852 2SW fish which is the 
equivalent of 205 230 pre-fishery recruits (spawning 
reserve) prior to natural mortality between Greenland 
and home waters. The procedure for estimating the 
quota for West Greenland is summarised in Appendix 
2. Forecast parameter values for the proportion of the 
stock at West Greenland which is of North American 
origin [PropNA], mean weights of North American and 
European ISW salmon [WTISWNA and WTISWE, 
respectively], and a correction factor for the expected 
sea age composition of the total landings [ACF] used in 
the procedure are given in Table 4.6.3. 

Greenland quota levels for the forecast of pre-fishery 
abundance were computed with the revised model and 
are shown in Table 4.6.3. For the point estimate level 
and the stochastic regression estimate using NN1, the 
quota options ranged from 0 to 45 t, depending on the 
proportion allocated to West Greenland (FNA) and was 
bounded by the 25% to 75% probability levels. For the 
FNA level used in recent management measures for the 
West Greenland Commission (at the 0.4 allocation rate), 
the quota is 0 t at the 50 % risk level. 

4.6.4 Risk Assessment of Catch Options 

The provision of catch advice in a risk framework 
involves the incorporation of the uncertainty in all the 
factors used to develop the catch options. An analysis 
of the probability of not meeting the conservation 
requirements in the six stock areas of North America 
was conducted by incorporating the uncertainty in all 
the parameters used to evaluate the spawning 
escapement to North America. They included i) the 
conservation requirement risk plot ii) the uncertainty of 
the pre-fishery abundance forecast, and ii) uncertainty 
in the biological parameters used to translate catches 
(proportion North American origin, weight of ISW 
North American origin, weight of ISW European 
origin, age correction factor) into numbers of North 
American origin salmon. 

Under the assumption of recruitment in direct 
proportion to the spawner requirement, just over 
200 000 fish are required to escape to North America to 
produce a 50% probability of achieving the spawner 
requirement concurrently in all six stock areas. This 
value is higher than the 183 852 fish point estimate of 
total requirements to North America because it 

incorporates the annual variation in the proportion of 
females. 

The risk analysis assumed that the management of West 
Greenland and North American fisheries in 1999 would 
be similar to that of 1997 and that exploitation rates in 
North America would be between 0.15 and 0.25. The 
impact of these fisheries on the salmon returning to 
homewaters in 1999 in the absence of any fishery at 
Greenland in 1998 results in a high risk (83%) of not 
meeting the conservation requirements in at least one of 
the six stock areas (Figure 4.6.4 lower panel). This 
assumes that salmon will return to each geographic area 
in proportion to the relative conservation requirements 
in each area and that the exploitation rates in each of the 
six stock areas are similar. 

The cumulative consequences of fisheries at Greenland 
(1998) and in North America (1999) on the potential 
spawning escapements to North American stock areas 
increases the risk of severe underescapement (50% of 
conservation requirements) in North America. There is a 
48 % risk of severe underescapement with no fisheries 
and the risk rises to greater than 50% at a Greenland 
catch option of 50 t and exploitation rates between 0.15 
and 0.25 in North America (Figure 4.6.4). Considering 
the uncertainty in the assessment of the abundance of 
North American salmon in West Greenland in 1998, 
precautionary approach principles in managing both the 
Greenland and North American salmon fisheries are 
advised. 

Even if fisheries are restricted to levels which provide a 
50% probability that the overall escapement 
requirements are achieved, it is likely that some stocks 
will fail to meet their individual spawner requirements 
while others will exceed requirement levels. This 
unequal achievement of escapement goals may result 
from random variation between years or from 
systematic differences in the patterns of exploitation on 
fish from different rivers or regions. In the latter case, 
adoption of a 50% probability level may result in some 
stocks failing to meet requirement levels over several 
consecutive years if the full TAC is harvested. This 
would be likely to result in a long-term decline in those 
stocks. 

4.6.5 Catch Advice 

It is evident from indicators of stock status, including 
the current and predicted estimates of pre-fishery 
abundance, that the North American stock complex is 
in a tenuous condition. If the forecast is accurate then 
pre-fishery abundance in 1998 will be lower than any 
other pre-fishery abundance value previously estimated 
despite nearly complete closures of mixed and single 
stock fisheries, because of the continuing trend of 
below-requirement spawning escapements for 2SW 
salmon, and the low marine survival rates for some 
monitored stocks. The increasing advantage associated 
with each additional spawner in under-seeded river 
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systems makes a strong case for a conservative 4.7 Data Deficiencies and Research 
management strategy. Requirements in the WGC area 

ICES recommends that there should be no 
exploitation of the 1997 smolt cohort as non- 
maturing 1SW fish in North America or at 
Greenland in 1998, and also recommends that the 
cohort should not be exploited as mature 2SW fish in 
North America in 1999. Exceptions are in-river 
harvests from stocks which are above biologically- 
based escapement requirements. Further, fishing 
mortality on this cohort should be minimised in the 
North American Commission and in the West 
Greenland Commission Areas by controlling by- 
catch in other fisheries. From a precautionary 
perspective, in light of uncertainties in changing 
maturity schedules and spatial distributions, ICES 
advises that there should be no exploitation of the 
1997 smolt cohort as maturing ISW fish in North 
America, except for in-river harvests from stocks 
which are above biologically-based escapement 
requirements, consistent with existing conservation 
measures. 

The mean weights, sea ages and proportion of fish 
originating from North America and Europe are 
essential parameters to provide catch advice for the 
West Greenland fishery. As these parameters are known 
to vary over time, ICES recommends that the sampling 
programme which was carried out in 1995 and 1996 be 
continued and improved to cover as much of the 
landings as possible. 

Efforts should be made to improve the estimates of the 
annual catches of salmon taken for local consumption at 
West Greenland. 

The catch options for the West Greenland fishery are 
based almost entirely upon data derived from North 
American stocks. In view of the evidence of a long-term 
decline in the European stock components contributing 
to this fishery (southern European non-maturing ISW 
recruits) ICES emphasises the need for information 
from these stocks to be incorporated into the 
assessments as soon as possible. 
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APPENDIX 1 

CNL(97)SO 

REQUEST FOR SCIENTIFIC ADVICE FROM ICES 

1. With respect to Atlantic salmon in the North Atlantic area: 

1.1 provide an overview of salmon catches, including unreported catches and catch and release, and worldwide 
production of farmed and ranched salmon in 1997; 

1.2 report on significant developments which might assist NASCO with the management of salmon stocks; 
1.3 provide any new information on the causes of changes in abundance of salmon; 
1.4 comment and advise on the Report of the NASCO Working Group on the Precautionary Approach, as it 

relates to the work of ICES; 
1.5 provide a compilation of microtag, finclip and external tag releases by ICES member countries in 1997. 

2. With respect to Atlantic salmon in the North-East Atlantic Commission area: 

2.1 describe the events of the 1997 fisheries and the status of the stocks; 
2.2 update the evaluation of the effects on stocks and homewater fisheries of the suspension of commercial 

fishing activity at Faroes since 1991; 
2.3 provide age specific conservation limits for all stocks occurring in the Commission area based on best 

available information; 
2.4 estimate the expected abundance of salmon in the North-East Atlantic for 199811999; 
2.5 provide catch options with an assessment of risks relative to the objective of exceeding stock conservation 

limits; 
2.6 evaluate any new information on the potential by-catch of post-srnolts in pelagic fisheries; 
2.7 identify relevant data deficiencies and research requirements. 

3. With respect to Atlantic salmon in the North American Commission area: 

3.1 describe the events of the 1997 fisheries and the status of the stocks; 
3.2 update the evaluation of the effects on US and Canadian stocks and fisheries of management measures 

implemented after 1991 in the Canadian commercial salmon fisheries; 
3.3 update age-specific stock conservation limits based on new information as available; 
3.4 provide catch options with an assessment of risks relative to the objective of exceeding stock conservation 

limits; 
identify relevant data deficiencies and research requirements. 

4. With respect to Atlantic salmon in the West Greenland Commission area: 

4.1 describe the events of the 1997 fisheries and the status of the stocks; 
4.2 evaluate the impact of the Reserve Quota at West Greenland on salmon stocks in relation to the goal of 

exceeding stock conservation limits {spawning targets); 
4.3 provide a detailed explanation of any changes to the model used to provide catch advice and of the impacts of 

any changes to the model on the calculated quota; 
4.4 provide age specific stock conservation limits (spawning targets) for all stocks occurring in the Commission 

area based on best available information; 
4.5 examine critically the model used to provide catch advice, looking at all the assumptions, and comment on the 

confidence limits on the output from the model; 
4.6 provide catch options with an assessment of risks relative to the objective of exceeding stock conservation 

limits {spawning targets]; 
4.7 identify relevant data deficiencies and research requirements. 
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APPENDIX 2 

COMPUTATION OF CATCH ADVICE FOR WEST GREENLAND 

The North American Spawning Target (SpT) for 2SW salmon stands at 183 852 fish. 

This number must be divided by the survival rate for the fish from the time of the West Greenland fishery to their return 
of the fish to home waters (1 1 months) to give the Spawning Requirement Reserve (SpR). Thus: 

Eq. 1. SpR = SpT * (exp(l l*M) (where M = 0.01) 

The Maximum Allowable Harvest (MAH) may be defined as the number of non-maturing ISW fish that are available 
for harvest. This number is calculated by subtracting the Spawning Target Reserve from the pre-fishery abundance 
(PFA). 

Eq. 2. MAH = PFA - SpR 

To provide catch advice for West Greenland it is then necessary to decide on the proportion of the MAH to be allocated 
to Greenland (~NA). The allowable harvest of North American non-maturing 1SW salmon at West Greenland NAISW) 
may then be defined as 

Eq. 3. NAISW = f NA * MAH 

The estimated number of European salmon that will be caught at West Greenland (EISW) will depend upon the harvest 
of North American fish and the proportion of the fish in the West Greenland fishery that originate from North America 
[PropNA] '. Thus: 

Eq. 4. EISW = (NAISW I PropNA) - NAlSW 

To convert the numbers of North American and European ISW salmon into total catch at West Greenland in tonnes, it 
is necessary to incorporate the mean weights (kg) of salmon for North America [WT~SWNA]' and Europe 
[WTISWEll and an age correction factor for multi-sea winter salmon at Greenland based on the total weight of salmon 
caught divided by the weight of ISW salmon [ACF]' . 

The quota (in tonnes) at Greenland is then estimated as 

Eq. 5. Quota= (NAISW * WTISWNA+EISW 'WTISWE) *ACFl1000 

' New sampling data from the 1997 fishery at West Greenland were used to update the forecast values of the proportion of North 
American salmon in the catch (PropNA), the mean weights by continent [WTISWNA, WTlSWE] and the age correction factor 
[ACF] in 1998. 
PropNA = 0.584 
WTlSWNA= 2.622 
WTlSWE = 2.740 
ACF = 1.118 
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Table 1.1.1 Nominal catch of SALMON by country (in tonnes round fresh weight), 1960-1997. (1997 figures 
include provisional data). 
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Table 2.3 Hierarchy of methods to establish conservation limits. 
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Table 3.4.1 Pre-Fishery abundance estimates, thermal habitat index for February based on sea surface temperature, 
lagged spawner index for North America excluding Gulf and US spawners (SNLQ), results of a jackknife 
cross-validation of the forecast model, and simulated forecasts. 

1. Simulated forecast values. 
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Table 4.5 Descriptions of various steps followed in the procedure to provide catch advice for West Greenland. 

Input: Abundance estimates. catches 
Output: Estimated number of maturing and non-maturing ISW salmon returning to NA 

Input: No. returns and spawnen from step 1, Natural mortality estimates, Catches 
Output: Back-calculated PFA 

Input: Pre-fishery abundance estimates from step 2, Thermal habitat index (far a specific period of the year). Lagged spawner estimates 
Output: Predicted PFAS and a projection of current year's PFA (unceminity estimated with cumulative probability distribution function in 5% 

percentile steps) 

Validation: Compares predicted PFAP from step 3 and PFA's estimated fmm the run-reconsmction model in step 2 

Input: Estimated cumulative pdf of PFA values for the current year from step 3, Estimated no. 2SW spawning escapement, Propanion of NA 
fish at Greenland 

Output: Allowable harvest, Quota scenaio's with associated levels of risk (of not meeting the NA spawning requirementslconsemation targets) 

Table 4.6.3 Quota options (mt) for 1998 at West Greenland based on H2-SNLQ regression forecasts of 
fishery abundance. Proportion at West Greenland refers to the fraction of harvestable surplus 
allocated to the West Greenland fishery. The probability level refers to the pre-fishery abundance 
levels derived from the probability density function. 

Prob. Proportion at West Greenland 

level 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

Sp. res = 205,230 
Prop NA = 0.5844 
WTlSWNA= 2.623 
WTISWE = 2.740 
ACF = 1.118 

ICES Coop. Res. Rep. No. 229 -Part 2 



j l G r e e n l a o d  & Faroes 1 
O N o r r h  America I 
=Sou the rn  Europe 

I I 

Figure 1.1.1 Nominal catches of salmon in four North Atlantic regions 196&1997. 
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Figure 1.1.4 Production of farmed salmon (tonnes round fresh weight) in the North Atlantic, 198&1997 
(legend stacked relative to 1997 tonnages). 
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I North Esk ISW, r=0.65, p<0.001 

Growth Increment 

Figure 1.3.1 Scattergram and regression between 1SW return rate and post-smolt growth increment 
match by smolt years. Dashed line represents 95% confidence interval. 

ICES Coop. Res. Rep. No. 229 -Part 2 



a) ISW Salmon (Northern) 

MSW 

2,000,000 - 

1,800,000 

1,600,000 

1,400,000 

1,200,000 
al g 1,000,000 
a 
Z 800,000 

600,000 

400,000 

200,000 

0 - 

Salmon (Northern) 

. - - - - . . 95% Cl - 
-Mean recruits 
.-.... -- +95% Cl 

+ 1 SW spawners 

- -  I.. . * I  .%. 
--  

- -  

-- 

- -  . , 
- - - 

-- 

. . - - - -. 95% Cl 

-Mean recruits 
,' . . . , . ...--- 
, . , . +95% Cl 

+MSW Spawners 

1965 1970 1975 1980 1985 1990 1995 2000 

Year 

Year 

Figure2.1.3.1 Estimates of pre-fishery abundance, number of spawners and the historic minima Spawning 
Escapement Reserve's (SER's) in Northern Europe, 1971-1997. 
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Figure 2.1.3.2 Estimates of pre-fishery abundance, numbers of spawners and historic minima Spawning Escapement 
Reserve's (SER's) in Southern Europe, 1971-1997. 
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Figure 3.1.2.1 Top panel: comparison of estimated of potential 2SW production prior to all fisheries, 2SW recruits 
available to North America and 2SW returns and spawners for 1971-1997. Triangles indicate the 
2SW spawner threshold. Bottom panel: comparison of potential maturing 1SW recruits and returns 
and ISW spawners for 1971-1997 return years. 
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Figures 3.1.2.3 Cornpanson of estimated mid-points of 2SW returns (circles) to rivers of Nfld and Labrador and to 
SFAs of the other geograph~c areas, 2SW recruits of Nfld and Labrador origin before commercial 
fisheries in Nfld and Labrador (dashed lines), 2SW spawners (squares) and 2SW conservation 
requirements (triangles) for 1971-1997 return years. Returns and spawners for Scotia-Fundy do not 
include those from SFA 22 and a portion of SFA 23. 
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One Seawinter Year 

Figure3.1.2.4 Re-fishery abundance estimate of maturing and non-maturing salmon in 
North America (A), and proportion of smolt class maturing after ISW (B). 
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requirement achieved in 1997 

@ Uncertain but < 25% 

Proportion (black) of conservation 
requirement achieved in 1997 

Figure 3.1.2.5 Egg depositions in 1997 relative to conservation requirements in 89 rivers (upper map) and for 19 
rivers of eastern Canada under colonization or rehabilitation (lower map). The black slice represents 
the proportion of the conservation requirement achieved in 1997. A solid black circle indicates the egg 
deposition requirement was attained or exceeded. 

Rivers under colonization or 
rehabilitation 
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2 Lagged Spawners 

Thermal Habitat Index 
Figure 4.6.2 Bivariate relationships between independant variables lagged spawners (A) and thermal habitat 

(B) used in forecast model and pre-fishery abundance of non-maturing fish. 
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Figure 4.6.4 Risk analysis (probability of not meeting the conservation requirement in at least one of the six stock 
areas in North America) of catch options on the prefishery ISW non-maturing salmon component in 
1998. Risk is expressed relative to catch options at West Greenland in 1998 without fisheries in North 
America in 1999 (upper panel) and for combined fisheries at West Greenland in 1998 and North 
America in 1999 (lower panel). Exploitation rates in North America me based on the 1997 levels 
varying between 0.15 and 0.25 on the returning large salmon. 
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Joint ICES/NAFO Working Group on Harp and Hooded Seals 

Greenland Sea Harp Seals 

State of stock/fishery: The stock is considered to be sustainable, or replacement, yields at present stock sizes 
within safe biological limits. However, the present and in the long term under varying options of age 
population size is uncertain. composition in the catch. 

Although there are no estimates of the current pup 
production, projecting an estimate of 1991 production of 
67 300 (95% C.I. 56 400-78 113) pups to 1998 results 
in an estimated pup production of 79 000 and a total 
population of 458 000. This assumes that mortality of 
seals one year of age and older (I+) is 0.1 1 while pup 
mortality is 0.33. Lower mortality rates would result in 
slightly higher estimates. ICES is unaware of any major 
event that affected the stock adversely since the 1993 
assessment. 

Catches in 1998 were not available but were reported to 
have remained well below the current quota of 13 100. 

Management ohjectives: No explicit management 
objectives are set for this stock. ICES is asked to assess 

Advice on management: Current catches appear to be 
sustainable. 

Relevant factors to be considered when managing 
this fishery: Given the lack of current data on 
reproductive rates and current pup production estimates 
for this stock, caution should be used when considering 
these catch options. 

Catch forecast: Although no new estimates of pup 
production are available for this stock, 1999 catch 
options were estimated based upon forward projections 
of the 1991 pup production estimates and the 95% 
confidence intervals. 

Biological parameters used to estimate catches are: 

Mortality M,+=0.11 
Mo = 0.33 

Proportion Mature p4 = 0 ps = 0.1 p6 = 0.5 p7 = 1.0 
Pregnancy rate f = 0.94 

These parameters result in a population trajectory with a under two harvest scenarios. In the first, only 1+ animals 
slightly increasing pup production over the period are taken ( 4  = 0; i.e. no catch of pups) while in the 
1977-1991. Extrapolating this model to 1998 assumes second, only pups are harvested (i.e. ul+ = 0). 
that this slight increase in population size continues over 
the period 1991-1998. Catch options for harp seals in the Greenland Sea under 

different assumptions of starting pup production and age 
Catches resulting in constant exploitation rates ( 4  and of catch are: 
ul,) that stabilize the population size were estimated 

Catch Exploit. rate 1999 catch 1999 Pop. Size 2009 catch 2009 Pop. size 
Option 4 u,, Pups 1+ Pups I+ Pups 1+ Pups 1+ 
N1991.o = 56,000 
I+ 0 0.046 0 14200 64100 308400 0 14200 62100 307400 
Pups 0.443 0 29800 0 67200 300800 33300 0 75100 291600 

N1991.0 = 67,000 
1+ 0 0.046 0 17500 78900 380800 0 17500 76800 380000 
Pups 0.443 0 36700 0 82700 371400 41200 0 92900 360400 

N1991,o = 78,000 
1+ 0 0.046 0 20900 93800 453200 0 20800 91500 452500 
Pups 0.443 0 43600 0 98300 442000 49100 0 110700 429300 

Maintaining constant exploitation rates results in Elaboration and special comment: The last estimate of 
changes in the total population. Catches of only pups abundance for this stock was obtained in 1991, 
result in an increase in the numbers of pups in the stable presented in the 1993, and updated in 1997. The present 
population, but a decline in the numbers of seals one model solves for a constant exploitation rate and results 
year of age and older. Catches of older seal result in in a slightly lower population. Models estimating a 
slight declines of both age classes. constant population may result in lower catch estimates. 
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Current catches are taken by Norway; Russia has not Source of information: Report of the Joint 
participated in the hunt since 1994. ICESINAFO Working Group on Harp and Hooded 

Seals, Troms0, Norway, 29 September-2 October 1998 
Catches have remained significantly less than the quota (ICES CM 1999/ACFM:7) 
since 1993. 

In 1998 the entire quota was allowed to be taken as 
weaned pups with one adult considered equal to two 
PUPS. 
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White Seamarents Sea Harp Seals 

State of stocwfishery: This stock is considered to be 
within safe biological limits. Two aerial survey 
estimates of pup production in 1998 are available. Based 
upon the weighted average of the two estimates, pup 
production was estimated to be 301 000 (95% C.I. 
243 000 to 359 000). 

The 1998 population size of harp seals in the White 
Sea/Barents Sea was estimated based upon a 1998 pup 
production estimate of 301 000. Natural mortality 
(MI+) was varied between 0.09 and 0.11, a range 
similar to that seen in other harp seal stocks. Total 
population was also estimated under the assumption of 
Mo = 0.5 and MI, = 0.1 due to concerns about the 
possibility of increased mortality of pups in this stock. 

Estimates of 1998 abundance of harp seals in the White 
Sea and Barents Sea based upon the 1998 pup 
production estimate of 301 000 and under different 
assumptions of mortality are: 

MI+ Mo Numbers ('000) 
0 I+ Total 

Reported catches declined to 14 202 in 1998 which is 
significantly less than the current quota of 40 000. The 
proportion of pups in the catch was 94%. 

Management objectives: No explicit management 
objectives are set for this stock. ICES is asked to assess 
sustainable, or replacement, yields at present stock sizes 
and in the long term under varying options of age 
composition in the catch. 

Advice on management: Current catches appear to be 
sustainable. 

Relevant factors to be considered when managing 
this fishery: There are indications that pup mortality 
rates can vary substantially in the White Sea region, and 
that in recent years, these rates have been very high. The 
additional pup mortality associated with by-catch in 

Norwegian fishing gear in 198CL1989 and 1995 was 
added to the catches for these years. 

Reproductive rates in this stock are lower than those 
observed in other harp seal stocks. Growth rates have 
declined and the age of maturity for both males and 
females has increased since the early 1960s. 

Recruitment of mature females into the breeding 
population may have been reduced in recent years due to 
the apparent low 1986-1988 year classes observed in 
the age-composition data from moulting and breeding 
samples. 

The low representation of the 1993, 1994 and 1995 
year-classes also suggests poor survival of these cohorts 
and decreased recruitment to the stock. However, the 
poor representation of these year classes could also be 
related to differences between migration patterns of 
young and adult seals and it remains to be seen whether 
future age-composition data will confirm that food 
shortages have made an impact on these year classes. 

Unusual high (but quantitatively unrecorded) mortality 
of weaned pups were observed in the White Sea in 
MayIJune 1998, possibly due to the unusual ice 
conditions. 

Given that historical estimates of abundance of this 
population are poorly documented, the 1998 pup 
production estimate is based on new methods for which 
no comparable data exists, and that no information on 
population trends is available, a conservative approach 
should be adopted in establishing harvests. The recent 
anecdotal evidence for high pup mortality rates would 
also provide support for a conservative approach. 

Catch forecast: The mortality rates of seals one year of 
age and older (MI+) was assumed to be 0.1, as it is the 
closest to that estimated for the Northwest Atlantic harp 
seal stock. This results in a historical population that has 
been relatively constant since the 1950's. Pup mortality 
rate (Ma) was assumed to equal three times adult 
mortality rates. 

Biological parameters used to estimate catches are: 

Mortality MI+ = 0.10 
Ma = 0.3 

Proportion Mature ps = . I  p6 = 0.18 p7 = 0.35 ps = 0.6 p9 = 0.7 plo = 0.9 pll = 1 
4 

Pregnancy rate f = 0.84 

1999 catches resulting in constant exploitation rates (uo in the second, only pups are harvested (i.e. ul+ = 0). 
and ul+) that stabilise the population size were estimated Catch options and stock size in 1999 and 2009 are 
under two harvest scenarios (Table 2). In the first, only provided using the point estimate and the upper and 
I+ animals are taken (uo = 0; i.e. no catch of pups) while lower 95% confidence limits of the 1998 pup production 

estimate. 
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Assuming MI+ = 0.10 and Mo = 0.3, catch options for different assumptions of starting pup production and age 
harp seals in the White Sea and Barents Sea under of catch are: 

Catch Exploit. rate 1999 catch 1999 Pop. Size 2009 catch 2009 Pop. size 
Option uo UI+ Pups 1+ Pups I+ Pups I+ Pups 1+ 

N199s.o = 243,000 
I+ 0 0.032 0 50100 241500 1565000 0 45000 224100 1404000 
PUPS 0.385 0 . W  96100 0 249500 1541000 101400 0 263200 1361000 

Nla&o = 359,000 
I+ 0 . W  0.032 0 72000 357300 2248000 0 66900 338800 2089000 
Pups 0.385 0.000 142200 0 369100 2211000 153900 0 399400 2012000 

Maintaining constant exploitation rates as assumed in Because of concerns that possible increased mortality of 
the model used to estimate catch options resulted in a pups in recent years may be causing a decline in the 
decline in the population size of approximately 10% by population, catch options were estimated assuming that 
2009. The 2009 catches are slightly lower than the 1998 pup mortality equalled five times the I+ mortality rate. 
catches if only 1+ seals are harvested while they are Under the assumption that MI, = 0.1 and Mo = 0.5, 
slightly greater if only pups are taken. catch options for harp seals in the White Sea and 

Barents Sea under different age of catch and a 1998 pup 
production of 301 000 are: 

Catch Exploit. Rate 1999 catch 1999 Pop. Size 2009 catch 2009 Pop. size 
Option uo ul+ Pups 1+ Pups 1+ Pups I+ Pups 1+ 
I+ 0.000 0.018 0 31600 299400 1725000 0 29400 283200 1602000 
Pups 0.249 0.000 76000 0 305000 1708000 77400 0 310700 1569000 

Assuming that pup mortality equalled five times the I+ of females visible in the whelping concentrations and 
mortality, the estimates of 1999 harvests declined were not accepted as reliable indicators of abundance. 
significantly. Catches of I+ only decline from 61 000 to 
31 600 while pup only catches are reduced from The current estimate of pup production is considered 
119 000 to 76 000. Under this scenario the total preliminary. Data from another survey conducted in 
population declines approximately 8% by 2009. 1998 are available, but have yet to be analysed. These 

will provide a third estimate of pup production. 
Elaboration and special comment: Aerial surveys of 
White Sea harp seals were conducted in March 1998 The current model solves for a constant exploitation rate 
using traditional strip transect methodology and multiple and results in a slightly lower population. Models 
sensors operated simultaneously. estimating a constant population may result in lower 

catch estimates. 
Where appropriate the survey estimates were corrected 
for the temporal distributions of birth. However, the Low Russian catches in 1998 were a result of logistic 
estimates are considered to be negatively biased since factors. Norwegian catches were low because ice 
they were not corrected for pups which may be hidden movement during the period was insufficient to transport 
from the camera or for pups mis-identified by the seals into international waters where they could be 
readers. harvested. 

These estimates of pup production for the White Source of information: Report of the Joint 
SealBarents Sea stock are significantly higher than I C E S W O  Working Group on Harp and Hooded 
previously assumed for this stock. However, previous Seals, Trams@, Norway, 29 September-:! October 1998 
efforts to estimate abundance were based on the number (ICES CM 1999/ACm?:7) 
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Hooded Seals 

Greenland Sea Hooded Seals 

State of stock/fishery: The relationship of current 
population size to safe biological limits for this species 
is unknown. 

The estimate of 1997 pup production in the Greenland 
Sea was revised to he 23 762 pups (95% C.I. 14 819 to 
32 705). This estimate is considered to he negatively 
biased since it was not corrected for the temporal 
distribution of births or for scattered pups. 

The 1998 population size of hooded seals in the 
Greenland Sea was estimated based upon a 1997 pup 
production estimate of 24 000. Since natural mortality 
(MI+) for this stock has not been estimated, abundance 
was estimated based upon a range between 0.09 and 
0.11, by analogy with the Northwest Atlantic stock. Mo 
was assumed to be 3M1, 

MI+ Numbers 
0 l+ Total 

Management objectives: No explicit management 
objectives are set for this stock. ICES is asked to assess 
sustainable, or replacement, yields at present stock sizes 
and in the long term under varying options of age 
composition in the catch. 

Advice on management: Recent catch levels appear to 
be sustainable. 

Relevant factors to be considered when managing 
this fishery: The 1997 estimate of pup production is the 
only estimate available for the Greenland Sea hooded 
seal stock. Given the lack of information on historical 
trends in abundance, safe biological limits cannot be 
identified and caution should he used when considering 
these catch options. 

Catch forecast: In the absence of reproductive rates for 
this stock, the biological parameters used to estimate 
catch options were based upon data obtained from the 
Northwest Atlantic hooded seal stock. Biological 
parameters used to estimate population size and catch 
options for Greenland Sea hooded seals are: 

Catches in 1998 were not available hut were reported to he similar to 1997 (approximately 3 000). This is below the 
quota which was reduced to 5 000. 

Mortality M,+= 0.10 
MO = 0.30 

Proportion Mature p2 = 0.18 p, = 0.44 p4 = 0.60 p5 = 0.75 p6 = 0.87 p7 = 0.93 ps = 0.96 ps = 1 
Pregnancy rate f = 0.94 

1999 catches resulting in constant exploitation rates ( 4  using the point estimate and the upper and lower 95% 
and ul,) that stabilise the population size were estimated confidence limits of the 1997 pup production estimate. 
under two harvest scenarios. In the first, only 1+ animals 
are taken ( 4  = 0; i.e. no catch of pups) while in the Catch options for hooded seals in the Greenland Sea 
second, only pups are harvested (i.e. ul+ = 0). Catch under different assumptions of starting pup production 
options and stock size in 1999 and 2009 are provided and age of catch are: 

Catch Exploit. Rate 1999 catch 1999 Pop. Size 2009 catch 2009 Pop. size 
Option 4 u,, Pups 1+ Pups 1+ Pups 1+ Pups 1+ 
N~en.o = 15,000 
I+ 0.000 0.103 0 7300 15900 70200 0 6300 15200 61300 
Pups 0.627 0.000 11 100 0 17700 69300 12100 0 19300 60500 

N1mp = 24,000 
1+ 0.000 0.103 0 11200 25700 108000 0 10200 24900 99200 
Pups 0.627 0.000 1 8000 0 28600 106000 19800 0 31600 96400 

N~,,,o = 33,000 
1+ 0.000 0.103 0 15200 35700 146800 0 14300 34800 138100 
Pups 0.627 0.000 25000 0 39800 143700 27800 0 44300 133200 
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Maintaining constant exploitation rates results in 
changes in the total population. Catches of only pups 
result in an increase in the numbers of pups in the stable 
population, hut a decline in the numbers of seals one 
year of age and older. Catches of older seal result in 
slight declines of both age classes. 

Elaboration and special comment: The current model 
solves for a constant exploitation rate and results in a 
slightly lower population. Models estimating a constant 
population may result in lower catch estimates. 

In 1998 catches were directed primarily towards weaned 
pups with two pups considered to be equal to one adult. 

Based upon the current estimates of catches, one adult 
should be considered approximately equal to 1.5 pups. 

Between 1990 and 1997 about 25% of the quota was 
taken. 1998 catches appeared to have remained below 
the quota. 

Current catches are taken by Norway; Russia has not 
participated in the hunt since 1994. 

Source of information: Report of the Joint 
ICESNAFO Working Group on Harp and Hooded 
Seals, Tromsa, Norway, 29 September-2 October 1998 
(ICES CM 1999/ACFM:7). 
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