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3.8 Stocks in the Irish Sea (Division VIIa)

3.38.1 Overview
Fisheries

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 afier 1989, and over
1992-1995 was about 4(% of the effort reported in the
1980s,although it has increased again in recent years.
Since the early 1980s there has 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-traw! fishing for Nepkrops 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 80 mm 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.

2

State of the Stocks

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

The stock of cod is consideted to be outside safe
biological limits: The spawning biomass is below the
proposed By, and fishing mortality exceeds Fy,. Fishing
mortality on cod increased progressively throughout the
1980s. During the early 1990s, the spawning stock
declined rapidly and is presently dominated by only a
few age classes. As a consequence, it is semsitive 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 England/Wales 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 phenomencn 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 recruitment of above-average 1991 and 1993 year
classes and a very strong 1994 year class. The 1996 year
class is confirmed to be still stronger and will result in
increased catches in the short term, The fish are
confined mainly to the western Insh 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 mediwm term.

The sole stock is considered to be outside safe

biotogical limits. It has benefited several times since
1970 from very strong year classes, and as a onsequence
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bas 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 a2 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

ICES Coop. Res. Rep. No. 229 — Part 2

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

The stock of Trish 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.




38.2 Cod in Division VHa (Irish Sea)
State of stock/fishery: This stock is considered to be
outside safe biplogical limits. F has decreased in recent

- years, but still exceeds the proposed Fp,.

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 By, The probability of good recruitment
appears t0 have been reduced at the SSBs observed in
the 1990s.

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

Reference points:

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 By,.

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 4900t in order to rebuild SSB
ahove By, (10 000 t). This is unlikely to be achieved
in the short term.

ICES considers that:

ICES proposes that:

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

B, be set at 10000t This is the previously agreed
MBAL and affords a high probability of maintaining the
SSB above By, taking inte account the uncertainty of
assessments. Below this value the probability of below
average recruitment increases.

itself,

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

F,. be set at 0.72. This F is considered to have a high
probability of avoiding Fuy. Fishing mortalities above Fp,
have been associated with observed stock declines.

Technical basis:

Biin = Bioss

B.. = Previous MBAL and signs of reduced recruitment

Fin = Faea

Fpo=Fpax 0.72

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.

A progressive reduction in overall fishing eifort 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

Catch forecast for 1999;

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,

Basis: F(98) = F(95-97) = 0.84, Landings (98) = 6.3, SSB(99) = 9.1.

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

0.33 0.4F(93-97) 2.7 11.1 Very low probability of SSB< By,; F above Fy,y
0.50 0.6F(95-97) 38 9.7 Very low probability of SSB< By, ;F close to Fygx
0.67 0.8F(95-97) 4.7 8.5 Very low probability of SSB< B,

0.72 Fr. 49 82 Low probability of SSB< B,

Weights in ‘000 t. Shaded scenarios considered inconsistent with the precautionary approach.
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Elaboration and special comment: The cod fishery
has traditionally been carried out by otter trawlers
targeting spawning cod in spring and juvenile cod in
automn 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 {0 be caused by an overall
decline in trawl effort in the Irish Sea and increased
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)

2.1-2):

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 rcasonably well
estimated by the five independent survey series.

Analytical assessment based on landings-at-age,
commercial CPUE and recruitment indices from
surveys in Division 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 1999/ACEFM:1).

1987 No increase in F; interaction with Ne[;;troﬁ;
1988
1989
1990
1691
1992
1993
1994
1995
1996
1997
1998
1999

No increase in F; interaction with Nephrops
No increase in F

Fat ¥, TAC

Stop SSB decline; TAC
20% of F(90) ~ 10 000 t
Foea ~10200¢

60% reduction in F
50% reduction in F
30% reduction in F
30% reduction in F

No increase in F
Reduce F below Fp,

10.3
10.1
13.4
15.3
6.0
10.0
10.2
3.7
39
54
5.9
6.2
49

15.0 13.2 12.9
15.0 15.8 14.2
15.0 11.3! 12.8
15.3 9.9 7.4
10.0 7.0t 7.1%
10.0 7.4 7.7
11.0 5.8! 7.6
6.2 4.4 5.4%
5.8 4.5 4.6
6.2 5.1! 4.8%
6.2 2.83 5.7
7.1

'Preliminary. *Including estimates of misteporting. Weights in ‘000 t. 3In(:omplete data.
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Recruitment at age 0 (millions)

Cod in the Irish Sea (Fishing Area VIIa)

Stock - Recruitment

SSB (1000 tonnes) at spawning time

(run: XSAMBO0O03)
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Precautionary Approach Plot

Cod, Irish Sea (Fishing Area Vila)
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Table 3.8.2.1 Nominal catch (tonnes) of COD in Division VIla as officially reported to ICES, and Working Group
estimates of annual landings.
Country 1984 1985 1986 1987 1988 1989 1990 199§ 1992 1993 1994 1995 1996 1997
Belgium 135 185 222 344 2609 467 310 78 174 169 121 187 142* 173
France 912 1,782 1480 1,717 2406 352" 200 3200 @27t 505t 188! i 153 156
Ireland 2,885 4,121 3,991 5,017 5821 3,656 2800 2364 2260 1,328 1,506 1414 2476 wa
Netherlands 38 104 - - - - - - - - - - 25 31
UK (Engl.& Walcs):' 1,253 1,200 847 1,922 2667 6320 4752 3562 3,529 3244 2274 2330
UK (Isle of Man) 98 119 30 44 118 39 48 175 129 57 26 22 27
UK (N. Ireland} 2,658 2,541 2992 3565 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 11090 10,058 13,183 15833 11,299 9,878 7,014 7412 5756 4,441 4,478 5344 2,805
Unallocated =265 -607 =206 -289  -1,665 1,452 -2,499 81 323 1,799 961 109 -380 2,872
Total figures used by
WG for stock 8,383 10,483 9852 12,894 14,168 12,751 7,379 7.095° 7.735° 7.555° 54022 4587 4964 5677
assessment
'Preliminary.
Revised.
*1989-1995 N. Ireland included with 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
1968 6.78 16.26 8.54 0.747
1969 8.85 14.56 7.99 0.871
1970 15.20 10.75 6.43 Q.580
1971 5.10 13.31 9.25 0.638
1972 14.04 17.56 9.23 0.584
1973 3.289 20.80 11.82 0.729
1974 11.36 18.08 10.25 0.705
1975 3.61 17.61 9.86 0.794
1976 5.36 14.32 10.25 0.740
1977 5.60 13.68 8.05 0.718
1978 12.11 9.84 6.27 0.629
1979 14.37 10.97 B8.37 0.667
1980 8.08 13.11 10.78 0.721
1981 3.58 18.63 14.91 0.815
1982 5.37 20.10 13.38 0.923
1983 7.85 15.84 10.02 0.834
1584 8.16 11.74 8.38 0.757
1985 6.60 12.74 10.48 0.894
1986 18.85 12.22 9.85 0.863
1987 8.92 13.55 12.89 0.938
1988 3.90 14.42 14.17 0.907
1989 5.05 15.53 12.75 1.152
1990 5.76 9.72 7.38 1.020
1991 9.01 7.21 7.10 0.980
1992 1.81 7.66 7.74 1.254
1993 5.43 7.01 7.56 1.242
1994 4.06 6.69 5.40 1.154
1995 3.92 5.68 4.59 0.870
1996 5.95 6.97 4.96 0.776
1997 1.95 7.74 5.68 0.862
1998 4.00 8.75
Average 7.23 12.68 9.14 0.845
Unit Millions 1000 tonnes 1000 tonnes -
ICES Coop. Res. Rep. No. 229 - Part 2 9




383

State of stock/fishery: 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. Cumrent
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

Reference points:

Haddock in Division VIIa (Irish Sea)

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 By,

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. Status quo F
catches in 1999 would be about 7 000 t.

ICES considers that:

ICES proposes that

cxpansion of the stock size over a short period.

There is currently no biological basis for defining
appropriate reference points, in view of the rapid

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

Relevant factors to be considered in management: This
stock is presently managed by means of a TAC set for the
whole of areas VI, VIII, IX and X. The present high
availability of haddock has resulted in substantial
misreporting and/or discarding due to large by-catches of
haddock taken by fleets with restrictive allocations
available to them.

There are no known reasons why haddock production
could not be sustained in the Irish Sea and ICES
recommends that recent strong year-classes should be
allowed to grow, mature and reproduce.

The haddock stock is mainly confined to the western Irish
Sea where important mixed-species fisheries for
Nephrops, whiling and cod take place. Large by-catches
of haddock are unavoidable during pericds of high
abundance, when targeting of the stock also takes place.
Switching of effort from cod to haddock in 1995-97
appears to have been partly responsible for the reduction
in fishing mortality on cod in those years.

Elaboration and special comment: Haddock production
in the Irish Sea has been irregular in the 20 th century, with

10

one productive period in the late 1950s, two in the early
1970s, and a recent one in the latter half of the 1990s
which exceeds the previous documented ones. Previous
productive periods are believed to have coincided with
strong year classes in Sub-Area V1, but not the recent one.

Data from surveys estimates of catches at age have
provided a consistent analysis of the relative strength of
incoming year classes. The landings in 1999 will be
heavily dependent on the strength of the 1996 year class
which is the strongest produced during the period for
which data are available. The next strongest year class,
produced in 1994, resulted in an increase in landings in
1996 and 1997 to over 3000 .

Assessment based on analysis of survey catch-rates of
haddock and separable analysis of commercial catches at
age.

Source of information: Report of the Working Group on

the Assessment of Northern Shelf Demersal Stocks, June
1998 (JCES CM 1999/ACFM:1).
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1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

Catch data (Tables 3.8.3.1-2):

Not dealt with
Not dealt with
Not dealt with
Not dealt with
Not dealt with
Not dealt with
Not dealt with
Not dealt with
Not dealt with
No advice

Means of setting catch limits required

Catch limit for VIIa
No increase in F

6000

7000

14000
3000 20000
7000

1287
747
560
582
616
703
730
631
783

1348

863*

1287
747
560
582
616
703
813

1043

1753

3023

3497

' Applies to Sub-areas VII, VII, IX and X. *Possible 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.
Country 1984 1985 1986 1987 1988 1989 1990
Belgium 3 4 5 10 12 4 4
France 38 31 39 50 47 n/a n/a
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 n/a 73% 41% 22" wa 105 n/a
Ireland 254 251 252 246 320 798 nfa
Netherlands - - - - - I 15
UK (England & Wales)' 204 244 260 301 294 463
UK (Isle of Man) 14 13 19 24 27 38
UK (N. Treland) |
UK (Scotland) 143 114 140 66 110 14
United Kingdom 792
Total 616 703 730 681 783 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.

119891996 Northern Ireland included with England and Wales.

Pinal Statlant 27a data.

n/a = not available.

12
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Table 3.8.3.2  Haddock in the Irish Sea (Fishing Area VIla).

Year Landings
1972 2,204
1973 2,169
1974 683
1975 276
1976 345
1977 188
1978 131
1979 146
1980 418
1981 445
1982 303
1983 299
1984 387
1585 728
1986 726
1987 1,287
1988 747
1989 560
1990 582
1991 616
1992 703
1993 813
1994 1,043
1995 1,753
1996 3,023
1997 3,497
Average 926 [
Unit tonnes
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3.8.4 Whiting in Division VIIa (Irish Sea)
State of stock/fishery: This stock is considered to be
outside safe biological limits. Fishing mortality is above

the proposed F,. SSB is above the proposed Bi..
Catches and SSB have declined continuously since the

early 1980’s. Fishing mortality remains high.

management objectives {0 meet precautionary criteria,
their aim should be to reduce or maintain F below Ky,
and to increase or maintain spawning stock biomass
above Bp,.

Advice on Management: ICES recommends that
fishing mortality in 1999 be reduced below the
proposed K, = 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

High SSB was recorded in the early 1980s but since
1983 bas declined to a historic low in 1997. The very
targe 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

Reference points:

ICES considers that: ICES proposes that

‘| biomass.

Bym is 5000t, the lowest observed spawning stock
There is no clear evidence of reduced
recruitment at the lowest observed SSB's.

B,, be set at 7000t which is considered to be the
minimum SS8B required to ensure a high probability of
maintaining SSB above its lowest observed value,
taking into account the uncertainty of assessments.

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

F,, be set at 0.65 This F is considered to have a high
probability of avoiding Fy, and is consistent with a

high probability of remaining above Bp, in the long run,

Technical basis:
Blim = Bluss
Fiin = Fioss

Bpa=Bpsx14

Fp. = 0.65, implies an equilibrium SSB of 10.6 kt, and a
relatively low probability of SSB < By, (= 7 kt), and is
within the range of historic Fs.

being studied, bul cstimates are not yet available.
Square mesh panels have been mandatory for all UK
trawlers (excluding beam (rawlers) in the Irish Sea
since 1993 and for Irish trawlers since 1994,

Relevant factors to be considered in management:
Approximately 45% of the total estimated catch of
whiting is discarded in the Nephrops directed fishery
which operates on the main whiting nursery areas in
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-term effect of fishing at given level
)

0.57 (0.4F(95-97) 5.9 2.5 10.2 High probability of SSB > By,

0.65 0.6F(95-97) 6.8 3.5 04 High probability of $SB > B,, F=F,

5

Weights in ‘000 t F multipliers applied to hum:
Shaded scenarios considered inconsistent with the precautionary approach.

based

Analytical  assessment on catch-at-age,
commercial CPUE and indices from surveys in
Division VIla, Estimates of discards in the Nephrops
fisheries are included in the assessment, and estimates
of misreported landings have been included since 1991.
Last year, ICES considered the stock to be inside safe
biological limits. The present assessments, however

ICES Coop. Res. Rep. No. 229 — Part 2

Elaboration and special comment: Whiting is taken
mainly as a by-catch in mixed species ofter trawl
fisheries for Nephrops, cod and other demersal species,
and in the pelagic fishery for cod. Fishing effort in the
Nephrops and pelagic fisheries increased steadily up to
1992, but subsequently declined.
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indicates a consistently declining trend in SSB over the
whole time period and estimated SSBs in the period
19931997 are between 27 and 57% lower than those
estimated last year.

The age range used to calculate average F has been

Catch data (Tables 3.8.4.1-2):

changed from 2—4 io 1-3. This re-scales the fishing
mortality time-series.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
June 1998 (ICES CM 1999/ACEM:1).

1987 ReduceF

1988 No increase in F; enforce mesh regulations
1989 F = Fyy; enforce mesh regulation
1990 Noincrease in F; TAC

1991 Increase SSB to 8SB(89); TAC
1992 80% of F(90)

1993 70% of F(91) ~ 6 500 t

1994 Within safe biological limits
1995 Noincreasein F

1996 No increase in F

1997 No advice given

1998 20% reduction in F

1999 Reduce F below F,

16.0

12.0

11.0
8.3
6.4
97"
6.5
8.3
9.8
3.83
3.5°

18.2 117 38 144

182 11.5 1.9 11.9

18.2 113 2.0 13.4

15.0 8.2 2.7 10.7

10.0 7.4 27 9.9

10.0 7.1 42 12.8°
8.5 6.0 2.7 9.2?
9.9 5.8 1.2 19
8.0 55 2.2 7.0°
9.0 5.6 3.5 8.0°
7.5 354 1.9 42
5.0

'Not including discards from the Nephrops fishery, *From Nephrops fishery, *Including estimates of misreporting.
4'Inom‘nplete Statistics Weights in 000 t. 5 landings only, no discards included.
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Precautionary Approach Plot
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Table3.84.1 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  [985 1986 1987 1988 1989 1590 1991 1992 1993 1994 1995 1996' 1997
Belgium 99 100 70 109 90 92 142 53 78 50 30 92 80? 42
France 930 956 770 826 1,063 5330 s2s'  ell' s512' 2550 367" 169 118 259
Ireland 4,276 5,521 3,101 4,067 4394 3871 2000 2200 2,100 1,440 1,418 1,840 1,773 nfa
Netherlands 5 30 - - - - - - - - - - 17 14
UK (Engl.& Wales) 1,224 1,379 1,004 1529 1202 6652 5202 4250 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) 5660 8382 4940 4858 4,621
UK (Scotland) 275 368 129 281 107 154 236 223 274 358 206 198 48
UK 3,557 3,178
Total human consumption 12,537 16,793 10,039 11,684 11492 11,328 8,183 7411 7,106 5,977 5,839 5465 5,621 3,517
Unallocated human
consumption -891 -786 +16 -1,020 -1,537 -65 =211 -129 +1,435 +551  +917 -574 -1,149 -1238
Estimated discards from
Nephrops fishery® 3589 2229 2360 3754 1,901 2015 2684 2664 4250 2702 1,180 2,153 3494 1926
Total figures used by the
Working Group for stock
assessment 15,235 18,236 12,415 14418 11,856 13408 10,656 9946 12,791 9230 7,936 7,044 7966 4,205
'Preliminary.
Based on UK (N, [reland) and Ireland data.
*1989-1995 Northern Ireland included with England and Wales.
*Final Statlant 27a data.
nfa = 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
1980 121.10 18.56 16.79 0.642
1981 63.56 26.00 20.61 0.781
1982 67.61 21.66 18.11 0.818
1983 186.27 13.76 12.35 0.761
1984 135.45 11.58 15.24 0.891
1985 113.56 16.40 18,24 1.112
1986 176.69 11.71 12.42 0.963
1987 92.95 11.28 14,42 0.958
1988 101.84 12.91 11.86 0.791
19885 130.81 10.80 13.41 1.188
1990 128.51 7.94 10.66 1.021
1991 238.42 8.34 .95 0.292
1992 49 .55 9.37 12.79 1.222
1993 88.61 12.41 9.23 0.920
1994 64 .64 9.09 7.94 0.8C9
1995 106.79 7.68 7.04 0.780
1996 105.06 6.75 7.97 1.091
1997 115.80 5.09 4.21 0.593
1998 107.17 8.09
Average 115.49 12.07 12.40 0.9507
Unit Millions 1000 tonnes 1000 tonnes. -
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385 Plaice in Division VIIa (Irish Sea)

State of stock/fishery: The stock is considered to be
within safe biological limits. Consistent with an overall
decline in fishing effort in the Irish Sea the exploitation
rate on this stock has declined in recent years.

SSB was relatively high in the mid-1980s following a
series of good year classes, it subsequently declined due
to fow recruitment since 1988, and it has increased
recently due to a reduction in fishing mortality. There is
no evidence of reduced recruitment at observed low
spawning biomass.

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

Reference points:

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 B..

Advice on Management: ICES recommends that
fishing mortality on plaice should be maintained below
the proposed F,,, in order to have a high probability
of SSB remaining above lowest observed SSB. This
can be achieved by maintaining stafus quo fishing
mortality, corresponding to a landings of 2400 t in
1999.

ICES considers that:

ICES proposes that:

There is no biological basis for defining By, or Fy,.

B.. be set at 3100 t. There is cvidence of high
recruitment at the lowest biomass observed and By, can
therefore be set equal to the lowest observed SSB.

F,., be set at 0.45. This F is considered to provide a high
probability that SSB remains above By, in the long term.

Technical basis:

By, and Fy,: stock-recruitment data uninformative; Fog
poorly defined.

Bpa = Bloss

Fpa = Frcq and long term considerations

Relevant factors to be considered in management:
Plaice are taken mainly in long-established UK and Irish
otter trawl fishenies for demersal fish. They are also taken
as a by-catch in the beam trawl fishery for sole. The main

fishery is concentrated in the north-east Irish Sea.
Significant discarding of under-sized plaice occurs in
some fisheries, and measures to reduce discards will
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) Basis Catch(99) | Landings(99) | SSB (2000) | Medium term effect of fishing at given level
onwards
0.30 0.8F(95-97) 2.0 2.0 6.5 High probability for SSB above lowest observed
(.38 1.0E(95-97) 2.4 2.4 6.1 High probability for SSB above lowest observed
0.42 1.1F(95-97) 2.6 2.6 59 High probability for SSB above lowest observed
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

ICES Coop. Res. Rep. No. 229 — Part 2

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

Egg-production based assessmenis 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

on the Assessment of Northern Shelf Demersal Stocks,

Catch data (Tables 3.8.5.1

-2):

June 1998 (ICES CM 1999/ACEM:1).

1987 F high; no long-term gains in increasing F 5.0 5.0 5.6 6.2
1988 No increase in F 4.8 5.0 4.4 5.0
1989 80% of F(87); TAC 5.8 58 472 44
1990 Halt decline in SSB; TAC 5.1 5.1 4.0 33
1991 Rebuild SSB to SSB(90); TAC 33 45 2.8 2.6
1992 70% of F(90) 3.0 3.8 32 33
1993 F=0.55~2800t 2.8 2.8 20 2.0
1994 Long-term gains in decreasing F <3.7 3.1 2.0 21
1995 Long-term gains in decreasing F 2.4 2.8 2.0 1.9
1996 No long-term gain in increasing F 2.5 245 1.9 1.7
1997 No advice - 2.1 1.4% 1.9
1998 Noincrease in F 24 24
1999 Keep F below F, 24
Weights in ‘000 t. ' Catch at status guo F > Incomplete data.
Stock - Recruitment
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Table 3.8.5.1 Nominal landings (t) of PLAICE in Division Vila as officially reported to ICES.

Country 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium 118 285 384 403 243 265 301 138 321 128 332 327 344° 418
France 3 110 165 87 58 11' 105' 200 42! 190 1t 10t 12! 7
Ireland 1,420 2,000 1,858 2,132 2,009 1406 1,350 900 1,355 654 547 557 538 nfa
Netherlands 30 1,091 - - - - - - - - - - 69 116
UK (Eng. & Wales)? 2,301 2,295 1,774 2,366 1,630 2,409 1959 1,584 1,381 1,119 1,082 1,050 878
UK (Isle of Man) il 26 12 9 12 18 27 51 24 13 14 20 16 n/a
UK (N. Ireland} 203 198 272 332 286

UK (Scotland) 8¢ 118 119 243 127 76 219 104 70 72 63 60 18
UK (Total) 820
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 ¢
Unallocated 34 -1,048 28 378 420 187 686 -243 74 -9 17 -150 -168 506
Total figures used by the

Working Group for stock 4241 5,075 4,806 6,220 5005 4,372 3,275 2,554 3,267 1,996 2,066 1,874 1,707 1,867
assessment

Yprovisional

219891996 N. Ireland included with England and Wales
3Final Statlant 27a data

{UK (Total) excludes Isle of Man data}

n/a = not avatlable .
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Table 3.8.5.2  Plaice in the Irish Sea (Fishing Area VIla).

Recruitment Spawning Stock Fishing Mortality

Year Age 1 Biomass Landings Age 3-6
1964 32.80 8.13 2.88 0.312
1965 16.94 9.25 3.66 0.371
1966 15.43 9.76 4.27 0.429
1967 12.38 §.95 5.06 0.512
1968 14.25 9.49 4.70 0.486
1969 21.15 8.96 4.39 0.468
197¢ 19.66 8.26 3.58 0.404
1971 13.48 B.06 4.23 0.636
1972 9.99 8.92 5.12 0.607
1973 13.34 7.13 5.06 0.755
1974 13.14 5.53 3.72 0.760
1975 11.00 5.86 4.06 0.764
1976 17.11 4.01 3.47 0.898
1977 19.00 3.09 2.90 0.813
1978 22.91 3.69 3.23 0.721
1979 20.66 4.32 3.43 0.599
1980 15.40 4.74 3.90 0.690
1981 8.32 5.58 3.91 0.566
1982 21.39 5.26 3.24 0.540
1983 21.39 4.63 3.64 0.702
1984 22.62 5.62 4.24 0.567
1985 16.27 6.51 5.08 0.590
1986 19.84 7.33 4.81 0.592
1987 21.79 6.99 6.22 0.801
1988 13.05 7.25 5.01 0.748
1989 7.54 6.86 4.37 0.576
1990 11.89 5.85 3.28 0.567
1991 9.94 4,93 2.55 0.448
1992 11.78 4.73 3.27 0.687
1993 11.01 4.07 2.00 0.535
1994 9.24 4.28 2.07 0.480
1995 11.32 4,04 1.87 0.417
1996 12.71 4.59 1.71 0.363
1997 12.72 4.74 1.87 0.361
1998 11.72 5.56

Average 15.52 5.23 3.73 0.581

Unit Millions 1000 tonnes 1000 tonnes -
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3.8.06 Sole in Division VIa (Irish Sea)

State of stock/fishery: This stock is considered to be
outside safe biological limits. SSB in 1997 was
estimated to be below the proposed By, and the Iowest
for the series (2800t). Fishing mortality remains
substantially above the proposed Fp..

During the period 1970 to 1986, fishing mortality was
so high that SSB could only be sustained by sporadic
strong year classes. An increase in stock size in the mid
1980s followed a succession of three strong year
classes, and the improved opportunities for sole fishing
attracted beam-trawlers into the Irish Sea from other
sole fisheries, leading to increased fishing mortality.
This, coupled with a reduced incidence of strong year
classes, has accelerated the decline in SSB which
reached an historical low in 1996-97. F in 1997 was
estimated {0 be around 20% higher than in recent years,
although this may be an overestimate.

Reference points:

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 befow Fp,
and to increase or maintain spawning stock biomass
above Byp,.

Advice on management: ICES recommends that
fishing mortality should be reduced below the
proposed Fp, corresponding to landings less than
830 t in 1999. This will provide a greater than 50%
probahility of SSB exceeding the proposed By, in the
year 2000 and a less than 10% probability that SSB
will be below B, in the mediom term.

ICES considers that:

ICES proposes that:

By is 2 800 t. The lowest observed spawning stock.

B, be set at 3 800t 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.

periods of above average recrujtment.

Fun 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

Fp. be set at 0.30. This F is considered to have a high
probability of avoiding Fiy,.

Technical basis:

Blim = Bloss

Byo - Bi * 1.4

considerations

B = Frss  poorly defined; based on historical

Fp. = see above

Relevant factors to be considered in management:
Although sole are predominantly taken in the directed
beam trawl fishery, they are also taken in a mixed
demersal fishery and management of the other species
needs to take account of the state of the sole stock.

Catch forecast for 1999:

As a result of two above average year-classes entering
the fishery, the reduction in F advised for this stock
leads to a predicted catch in line with recent ICES
advice,

Basis: F(98) = F(95-97) = 0.50, Landings(98) = 1.1, SSB(99) = 3.3.

Weights in ‘000 t.

F(99) Basis Landings(99) | SSB (2000) | Medium term effect of fishing at given level
onwards

0.20 0.4F(95-97) 0.58 3.98 Less than 5% probability of SSB< By,

0. 3 _1 5% probabili

Shaded scenarios considered inconsistent with the precautionary approach.

ICES Coop. Res. Rep. No. 229 — Part 2
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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,

Catch data (Tables 3.8.6.1-2):

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 refiable 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 1999/ACFM:1}.

oincrease in F

1988 80% of F(86); TAC

1989 80% of F(87); TAC

1990 Interim advice 1.05°
1991 90% of F(8%); TAC 13
1992 No long-term gains in increased F 1.2
1993 F=F(91)~920t 0.92
1994 No long-term gains in increased F 1.51
1995 20% reduction in F 0.8
1996 2% reduction in F 0.8
1997 20% reduction in F 0.8
1998 20% reduction in F 0.85
1999 Reduce F below Fy, 0.83

1.5 1.6 16
1.5 12 1.2
1.35 1.2 1.3
1.0 1.0 1.0
1.5 i4 1.4
13 13 1.3
1.0 0.9 1.0
1.0 0.9 1.0
0.9

'Catch at Szazus quo F. * Not including misreporting. *Revised in 1990 to 1.5. Weights in 000 t.
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Table 3.8.6.1  Trish Sea SOLE. Divisions VIla. Nominal landings {tonnes), as officially reported to ICES.
Country j985 1986 1987 1988 1989 1980 1991 1992 1993 1994 1995 1998 1997
Belgium 589 930 987 915 1010 786 an 531 495 706 675 533 553
France g9 17 5 i~ 5" 2* 3* 11* - 8 a5 7* 2
Irefand 180 235 312 366 155 176 198 164 98 226 176 133 na
Netherlands 546 - - - - - - - - - - 149 123
UK (Engl.& Wales)' 269 637 599 507 613 569 581 477 338 408 424 184
UK (Isle of Man) 12 1 3 1 2 10 44 14 4 5 12 4 nfa
UK {N. ireland)’ 36 50 72 47
UK (Scotland)' 28 46 63 38 38 39 26 37 28 14 8 5
United Kingdom 195
Total 1,668 1916 2,041 1,885 1823 1576 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 1,258 {023 1,369 1266 1,002 1,001
Group in Assessment
* Prefiminary
' 19891996 N. Irefand included with Engiand & Wales
n/a Not available
. Table 3.8.6.2 Sole in the Irish Sea (Fishing area Vila).
Recrultment Spawning Stock Fishing Mortality
Year Age 1 Biomass Landings Age 4-7
1970 11.37 6.16 1.79 0.378
1971 3.56 6.42 1.88 0.393
1972 14.12 5.10 1.45 0.390
1973 6.84 5.14 1.43 0.364
1974 7.50 4.94 1.31 0.401
1975 4.61 5.11 1.44 0.359
1976 18.07 4.62 1.46 0.418
1377 10.49 4.13 1.15 0.361
1978 9.61 4.61 1.21 0.345
1975 5.87 5.68 1.61 0.417
198¢C 4.89 5.40 1.%4 0.542
1981 2.69 5.27 1.87 0.399
1982 6.56 4.23 1.34 0.399
1983 17.82 4.21 1.17 0.405
1984 18.75 4.59 1.05 0.345
1985 27.34 5.30 1.15 0.315
1986 4.47 6.43 2.00 0.423
1987 4.25 7.02 2.81 0.756
1988 5.11 5.65 2.00 0.483
1989 6.75 4.92 1.83 0.454
1990 14.51 4.01 1.58 0.498
1991 5.52 3.51 1.21 0.392
1992 6.55 3.90 1.26 0.382
1993 6.18 3.59 1.02 0.420
1994 2.22 3.99 1.37 0.459
1995 2.59 3.57 1.27 0.463
1996 10.85 2.77 1.00 C.463
1997 10.43 2.75 1.00 0.559
1598 6.29 2.96
Average 8.82 4.69 1.47 0.428
Unit Millions 1000 tonnes 1000 tonnes -
29
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3.8.7 Irish Sea herring (Division VIIa)

State of the stock/fishery: The stock is at present
considered to be harvested outside safe biological limits
as defined by the proposed reference points. Fishing
mortality for the most recent year is uncertain but is
likely to be above the proposed Fo.. Spawning stock
biomass has been relatively stable for the last 6 years at
a value below the proposed Byp,. 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 Bp..

Advice on management: ICES recommends that F in
1999 should be reduced to ¥, =0.36 to ensure that
the SSB is maintained within the precautionary
region. This corresponds to a catch of 4 900 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 Fy.q 1s 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 Fp.q be used as Fo..

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 Fp would be required at
measured SSBs of 9 500 t. It is suggested that B, be set
at9 500t

Sustained fishing at Fy,.q would be expected to result in
an SSB fluctuating around an equilibrium value of
about 13 000 t. The proposed Fp, is also close to Fusy.

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.

Basis F(99) | SSB(99) | Landings(99) | SSB(2000) | Long-term effect of fishing at given level
04F97) | 0.1 12500 2400 14700 Expected equilibrium SSB=42 000 t
0.6F(97) { 0.24 11760 3500 12900 Expected equilibrivm SSB=18 000
0.8F(97) | 0.32 10800 4500 11300 Expected equilibrium SSB=14 000 ¢

F 10500 4900 10600 Expected equilibrium SSB=13 000 t

Weights in t.

Shaded scenario considered inconsistent with the
precautionary approach,

Elaboration and special comment: There are (wo
spawning stocks of herring in the frish Sea (Manx and
Mourne). 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
fisherics 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

30

recent years the [rish fleet has withdrawn from the
fishery resulting in a reduction in effort,

Unlike last vear, the assessment this year included
wning data but recent Fs were constrained to have a
zero trend. These Fs are substantially higher than
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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Catch data (Tables 3.8.7.1-2)

1987 TAC 43 4.5 5.8
1988 TAC (Revised advice in 1988) 10.5 (5.6) 10.5 10.2
1989 TAC 5.5 6.0 5.0
1990 Precautionary TAC 5.9 7.0 6.3
1991 TAC 5.6 6.0 44
1992 TAC 6.6 7.0 53
1993 TAC 49-74 7.0 4.4
1994 Precautionary TAC 5.3 7.0 438
1995 Precautionary TAC 5.1 7.0 5.1
1996 If required, precantionary TAC 5.0 7.0 53
1967 No advice given - 9.0 6.6
1998 Status quo F 6.5 8.0

1999 F=F,.=0.36 49

Weights in ‘000 t

Irish Sea herring (Division VIIa)

Landings Recruitment {(age 1)
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Table 3.8.7.1 Irish Sea HERRING (Division VIEa(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 1,000 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 6,651
Unallocated - - - - - %) -
Total 4,398 5,270 4,408 4,828 5,076 5,302 6,651
Table 3.8.7.2 Herring in the North Irish Sea (Manx plus Mourne VIa North).
Recruitment Spawning Stock Fishing Mortality
Year Age 1 Biomass Landings Age 2-6
1972 414.56 33.03 27.35 0.543
1973 667.63 32.14 22.60 0.470
1974 349.69 24.24 38.64 0.882
1975 '369.70 16.85 24.50 0.827
1975 263.39 12.78 .21.25 0.948
1977 326.21 9.56 15.41 0.920
1978 249.17 11.16 11.08 0.792
1979 140.25 9.92 12.34 G.805
1980 157.24 5.94 10.61 0.974
1981 231.74 8.12 4.38 0.453
1982 234 .67 13.66 4.86 0.292
1983 237.03 19.81 3.93 0.171
1984 132.19 24.99 4.07 0.150
1985 147.72 18.84 9.19 0.372
1986 171.30C 18.53 7.44 0.319
1987 279.32 18.24 5.82 0.261
1988 113.11 17.01 10.17 0.504
198% 154.11 15.83 4.95 0.281
1990 112.98 14.35 6.31 0.368
1991 73.76 12.40 4.40 0.287
1992 184.85 8.65 5.27 0.406
1993 60.42 11.18 4.41 0.311
1994 183.47 8.97 4.83 0.411
1995 134.26 9.18 5.08 0.380
1996 97.49 8.35 5.30 0.393
1997 245.12 8.19 6.65 0.403
1998 134.86 10.31
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 gill-net fishery targeting
sole.

A trawl fishery:for 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
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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 fleets, 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 carry 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 S5B level and low
recruitments in most recent years.

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

There are no major corcerns about the Nephrops stocks
in this area though most stock units are fully exploited
or over-expleited 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 VIle-k
State of stock/fishery: The stock is considered to be

~ outside safe biological limits. Fishing mortality has
generally fluctuated above the proposed F,, but was
particularly high during 1986-1994. SSB has
fluctnated widely, depending on the size of each
recruiting year class. Recent year classes have been
above average maintaining SSB above the proposed Bp,
since 1992,

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

management objectives to meet precautionary criteria,

Reference points:

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 reduced below the
proposed Fy, (0.68), corresponding te landings of no
more than 9200t in 1999. This would give a low
probability of SSB falling below By, in the short and
mediom-term,

ICES considers that:

ICES proposes that:

B is 4 500 t, the lowest
observed spawning stock

B, be set at 8 000 t. This is the previously proposed MBAL. Biomass above this
affords a high probability of maintaining SSB above By, taking into account

biomass. the uncertainty assessments.

Fun is 0.90, the fishing mortality | Fp, be set at 0.68. This F is considered to have a high probability of avoiding
estimated to lead to potential Fi;, and maintaining SSB above B, in the medium term taking into account the
stock collapse. uncertainty assessments.

Technical basis:

B Biow

B;. : former MBAL

Flim:Floss

(SSBuyr< Boo)

F,.: approximate 5 ™ percentile of Fy; implies a less than 10% probability
p p

Relevant factors to be considered in management:
As last year, this assessment covers Divisions
Vilef,g,hj and k. The TAC covers the above
Divisions, together with Sub-area VII, IX and X and
the CECAF area. The TAC for Division VIla is based
on a separate asscssment for that Division and has a
separate TAC. The assessment of the stock in Division
VIId is combined with that of Sub-area IV. A separate
TAC for VIId is based on a percentage

Catch forecast for 1999:

(0.27% equivalent to about 4 000 t), of the combined
TAC for both areas. If it is necessary to calculate a
TAC for Sub-area VII - excluding Divisions VIla and
VIId - and including Sub-areas VIIL, IX and X, then
1 000 t representing the average caiches from the non-
assessed areas should be added to the proposed TAC for
Divisicns Vie-k.

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

Weights in ‘000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: Cod in Divisions
VIle-k are taken as a component of mixed irawl
fisheries. Landings are made mainly by French gadoid
trawlers, which prior to 1980 were mainly fishing for
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F(99) Basis Catch(99) | Landings(99) | SSB (2000) | Medium-term effect of fishing at given level
onwargds

0.33 0.4F5.97 53 18.4 Low probability of SSB falling below B,
0.50 0.6Fos5.97 7.3 15.6 Low probability of SSB falling below By,
0.66 0.8F;5_97 9.1 13.2 Low probability of SSB falling below By,
0.68 Fp, 9.2 13.0 10% probability of 58B falling below B

hake in the Celtic Sea, Landings of cod by French
Nephrops irawlers have fluctuated between 10 and 20%
of the total French cod landings from this stock in
recent years. The UK (England and Wales) account for
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about 9% and Ireland for 13%. while Belgian vessels
take abont 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 Irefand and a little in the
Western Channel. Tagging studies have given no
evidence of cod movement either east or west out of
Division VIle, 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 Celric 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 Celiic Sea. Tagged
matare 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,

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

cod less than one year old tagged in the north-east Irish
Sea were recaptured in the Celtic Sea during the first
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 VIle and in Divisions VIf,gh
and Divisions VIIjk. A conflict between survey data
{not used in final assessment) and matrix of catch at
age suggests a problem of misreporting in tandings.

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),

1987 Reduce F
1988 No increase in F; TAC
1989 No increase in F; TAC
1990 No increase in F; TAC
1991 TAC; SSB = mean
1992  Appropriate to reduce F
1993 20% reduction in F
1994  20% reduction in F
1995 20% reduction in F
1996 20% reduction in F
1997  20% reduction in F
1998  10% reduction in F
1999 Reduce F below Fp,

<64 -
7.0 17.7
8.6 20.3
9.2% 12.9
45° 93
- 96
6.5° 17.5 10.2
5.6 17.0 10.3
4.7 17.0 11.7
47 20.0 12.8
7.4 20.0 11.8
8.8 20.0
924

'TAC covers Sub-areas VII (except Division VIIa) and VIIL 2 For the V1If+g stock component. * For the VIIE-h stock
component. ‘_‘For the VIle-h stock component. Weights in ‘000 t.
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Landings data before 1988 refer to Table 3.9.2.1. 1971 data removed as they included V1Ia and VIId. Source of
landings data befor¢ 1988 : ICES. Bull. Fish. Stat. Scaled SSB and recruitment data before 1988.
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SSB and recruitment before 1988 scaled from VII f,g,h assessment values.

Flgure 4.1.7 Codin Divisions VIe-k. Stock-recrnitment plot (data scaled from 1987 back to 1971)
18000 +
16009 +
14000 +

Fhigh=1.16

12000 +

10000 + Fmed=0.79

8000 +

Recrults (age 1)

6000 +

4000 + Flow=0.40

2000 +

S5B

25060

Precautionary Approach Plot

Cod, Fishing Areas Vile — VIIk

Flim

=
=
[y

28000 —
24000 —
22000 —
20000 —
18000 —
= 18000 —
[
<3
14000 —
12000 —
10000 —

sooo

a000 —~

n n - P n ~ T
-&0 .65 .70 .75 .80 .85 .90 .95 1.00 1.05 1.10

Within PA values F too high ond 55B tov low

F too high Probobly unsustoinoble

558 too law

Bpo

Blim

38 ICES Coop. Res. Rep. No. 229 — Part 2




Table 3.9.2.1

the Working Group in 1998.

Divisions VII f,g,h
Year
1971
1972
1973
1974
1975
1976
1977
1978
197%
1980
1981
1982
1933
1984
1985
1986
1987
1938
1989
1990
1991
1992
1993
1994
1995
1996
1997+

Divisions VI e
Year
1988
1989
1930
1991
1992
1993
1994
1995
1996
1997

Divisions VII ¢,f,g,h
Year
1958
1989
1990
1991
1992
1993
1994
1995
1996
1997+

Divisions VIIj,k
Year
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997+

Divisions VII e,f,g,h,j,k
Year
1988
198%
1990
1993
1992
1993
1994
1995
1996
1997+

* provisional
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Belgium

524
197
377
226
107

83
ii0
172
285
174
262
240
456
374
216
542
391
615
297
193
386
397
388
550
687

Belgium
554
910
621
303
195
391
398

552
693

France

2413
1954
2657
3535
2272
2744
3469
5187
7806
6391
7013
4569
5632
7473
7187
12065
14298
8612
5750
6417
7650
0947
7571
8324
7627

France
1899
1453

654
341
i3
307
308
554
497
624

France
13964
15751

9266
6091
6748
7957
7255
8124
8821
8251

France
407
508
276
115
202
143
Bz
193
233
151

France
14371
16259

9542
6206
6950
8100
7372
8317
9055
8402

Ireland

397

Ireland

Ireland
612
1003
177
246
340
331
966
820
949
397

Ireland
868
857
1064
1413
872
435
4650
1126
1033
1116

Ireland
1480
1860
1241
1659
1212
766
1616
1946
1982
1513

UK{(E + W)

196
154
130

97

62

69

86
209
317
338
199
316
398
345
437
400
482
689
590
655
604
480
339
97
554

UK
839
727
610
408
365
4
309
348
415
441

UK
1239
£209
1299

998
1020

878

789

888
1012

995

Others

30

Others

=]

<
5
H
@

QOO MNODVND

Others
5

149

Nominal landings of cod in Divisions VIIf-h, VlIe, VIIe-h, VIIj-k, VIle-k as used by

Total
4647
3807
3227
2329
3209
3872
2458
2931
3737
582%
3516
7045
7148
5329
6684
8418
8220

13619

16674

10093
6883
7605
8971
8790
9317

9266

Total
17699
20267
12908

9282

9577
10207
10300
11705
12754
11772
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Table 3.9.2.2

Cod in Divisions VIIf-h.

40

RECRUITS TOTALBIO TOTSPBIO LANDINGS YIELD/SSB FBAR 2-5
Agel
1971 2697 9729 7429 4647 0.6256 0.6339
1972 511 8061 5631 3807 0.6761 0.5504
1973 1460 7678 6464 3227 0.4992 0.6602
1974 436 6822 5368 2329 0.4338 0.4092
1975 3257 7423 5459 3209 0.5878 0.8003
1976 1016 6951 3659 3872 1.0581 0.5819
1977 1458 7610 5869 2458 0.4188 0.3999
1978 1420 8238 6000 2031 0.4885 0.4072
1979 3443 9483 6547 3737 0.5708 0.5536
1980 6208 12006 5848 5821 0.9953 0.7908
1981 2604 13969 5977 8516 1.42495 0.8976
1982 1052 12957 9526 7045 0.7396 0.7052
1983 3774 12754 9581 7748 0.8087 0.9406
1984 3694 10645 4727 5329 1.1273 0.5692
1985 3162 14883 8502 6683 0.7861 0.581
1986 2649 14810 9688 2418 0.8689 0.8296
1987 13292 18228 8154 8220 1.0081 0.8484
1988 6011 25853 8228 13619 1.6553 0.6839
1989 2080 26497 19162 16674 0.8701 0.9216
1990 2327 17612 13770 10093 0.7329 1.0035
1991 5700 12479 7250 6883 0.9494 1.0003
1992 5818 13745 5358 7605 1.4193 0.8753
1993 1609 15546 28901 8971 1.0078 0.8668
1994 6628 17833 11588 8790 0.7586 0.8169
1995 4796 17204 7827 9317 1.1903 0.7548
1996 3985 18809 ‘11585 10420 0.8994 0.9015
1997 4179 16983 10846 9266 0.8543 0.797
Mean 3528 13511 8109 7024 0.8687 0.7304
{Thousands) (Tonnes) {Tonnes) (Tonnes)
Table 3.9.2.3  Cod in Divisions VIlef,gh,jk.
Recruitment Spawning Stock Fishing Mortality
Year Age 1 Biomass Landings Age 2-5
1988 8.57 9.92 17.70 0.653
1989 2.57 24.14 20.27 0.8%99
1990 2.93 18.12 12.91 0.980
1991 7.29 9.36 9.28 1.037
1992 7.05 6.48 9.58 0.915
1993 2.16 9.99 10.21 0.844
1994 g9.06 13.18 10.30 0.848
1995 6.26 9.09 11.71 0.780
1996 5.39 14.04 12.75 0.905
1997 7.61 13,33 11.77 0.804
1998 . 12.78
Average 5.89 12.77 12.65 0.887
Unikt Millions 1000 tonnes 1000 tonnes -
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393 Whiting in Divisions VIle-k

State of stock/fishery: 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 By, 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 ohjectives for this stock. However, for any
management objectives to meet precautionary criteria,

Reference points:

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 By, (21 000 t) with a high probability in
the short term.

ICES considers that:

ICES prepaoses that:

spawning stock biomass.

Bun is 15000t the lowest observed | By, be set at 21 000 t. Biomass above this affords a high probability
of maintaining SSB above By, taking into account the uncertainty
assessments.

Flim not defined.

F;, not proposed because of uncertainty in estimates of recruitment
precluding meaningful medivm term projections

Technical basis:

B Bioss By i Bim X 14

Fi:Not defined

Fpa:No proposal

Relevant factors-to be considered in management:
. This year the assessment area has been expanded and
now covers Divisions Vlle-k, the major part of the
TAC area which is all of Sub-area VII - except for
Divisicns VIa and VIId. The TAC for Division Vila is
based on a separate assessment for that Division and
has a separate TAC. The assesment for Division VIId is
included with that for Sub-grea IV and the TAC for
Division VIId is also included with that for Sub-arca
V. If it is necessary

Catch forecast for 1999:

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

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)

0.36 0.6 Fos o7 8.3 37.0 No medium-term predictions

048 0.8 Foso7 10.5 347

0.59 1.0 Fes_07 124 32.6

Weights in ‘000 t.
Shaded scenarios considered inconsistent with the precautionary approach,

Elaboration and special comment: Celtic Sea whiting
arc taken in mixed species (cod. whiting, hake,
Nephrops) fisheries. French trawlers report about 65%
of the total landings, Ireland (23%) and the UK
(England and Wales) (9%), whiie Belgian vessels take
less than 2%. The French Nephrops trawlers have for

ICES Coop. Res. Rep. No. 229 — Part 2

several years adopted a larger mesh following by-catch
restrictions and market demand for larger Nephrops.

The main Irish fisheries in VIIfgh are inshore and

offshore otter trawlers and seiners based in Dunmore
East and Kilmore Quay. The main UK fisheries in
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VIl f,g,h are inshore between Newlyn and Salcombe
and off the north Comish 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 (22 680 t). The main gears used in the Western
Channel are otter-trawls targeting a wide range of
species, and beam-trawls targeting sole, anglerfish and
plaice.

The main spawning areas of whiting in the Western
Channel and Celtic Sea are off Start Point (VIIe), off
Trevose Head (VIIf) and south-cast 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 returns of whiting tagged and released in the

data

b_!gs 3.9.3.1

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/whiting/Nephropsimegrim). 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).

Advige

1987 Statu:v"quo F, TAC
1988 Precautionary TAC

1989 Precautionary TAC

1990 No increase in F; TAC

1991 Precautionary TAC

1992 If required, precautionary TAC
1993 Within safe biological limits
1994 Within safe biological limits
1995 20% reduction in F

1996 20% reduction in F

1997 At least 20% reduction in F
1998 At least 20% reduction in F
1999 No increase in F

7.1 12.8

7.0 13.6
7.9* 16.5
8.4 142
8.0 13.5
8.0° 12.4
6.6 22.0 16.3
<94 22.0 20.0
8.2 25.0 22.7
8.6° 26.0 17.0
<73 27.0 18.1
< 82! 27.0
12.4*

"TAC covers Sub-area VII (except Division VIIa). * For the VIIf+g stock component, > For the VIIf-h stock component,

*For the VII ek stock component. Weights in 000 t.
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2= Revised. Data from 1982 to 1987 revised. Data for 1996 revised

Table 3.9.3.1 Whiting in Divisions VIIe-k. Nominal Landings (tonnes) used by the Working Group.

Vie-k 19827 1983% 1984° 19857 1986¢° 1987° 1988 1939 1990 1991 1992 1993 1994 1995 19967 1997}
Denmark 0 0 0 0 0
France 8,355 8982 7.171 7,820 7.647 10,054 11,410 12,171 10,464 9,956 9,165 10,771 12,634 13,095 9992 11,664
Germany 14 0 0. ¢ G 0
Freland 1,481 1487 1301 2241 1309 1,452 398 2817 1478 1258 1,691 3,631 5618 7609 6392 4,134
Belgium 78 135 16t 167 107 11T 159 206 308 292 107 145 228 204 267 586
Netherlands 68 0 398 o 124 0 0 0 ] 0 0 0 0 0 0 0
UK (B&W) 1,243 1,177 954 610 765 1,035 1,598 1,252 1,782 1,969 1,379 1,756 1,548 1,748 1,609 1,683
UK(Scotland) 1 5 74 33 8 17 6 22 0 0
TOTAL 11,225 11,781 9,985 10,838 9,952 12,652 13,566 16,541 14,106 13,508 12,364 16,320 20,034 22,678 18,260 18,067
! = Preliminary

Table 3.9.3.2  Whiting in Sub-areas VIII, IX and X. Nominal landings (tonnes) as officially reported to ICES.
France Others Total
1989 2,284 428 2,712
1690 2,167 299 2,466
1991 2,577 159 2,736
1992 2,389 216 2,605
1993 3,016 323 3,339
w1994 3,537 444 3,981
1995 2,645 174! 2,819
1996 1,855 191 2,046
1997 2,600 143!
“Preliminary.
No Spanish data available.
Table 3.9.3.3  Whiting in Divisions VHe,f,g,h,j 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 i5.98 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 27.086 36.64 16.54 0.963
1990 44 .89 24.80 14.11 0.948
1991 88.29 15.45 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 0.508%
1897 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

State of stock/fishery: 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
Bp. Fishing mortality has fluctuated around the
proposed ¥, throughout the time series. Recruitment
since 1989, excepting the average 1994 year class, has
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 ohjectives: There are no explicit
management objectives for this stock. However, for any
management objectives €0 meet precantionary criteria,

Reference points:

Celtic Sea plaice (Divisions VIIf and g)

their aim should be to reduce or maintain F below F
and (© 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(©4-96), to F =045, -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 Fp,, but SSB in 2000 will stiil
be below By.. If F is reduced only slightly below the
proposed Fp, (0.60), SSB will take longer to rebuild
above By, in the medium term.

ICES considers that:

ICES proposes that:

B is 1 100 ¢, the lowest observed

B, be set at 1 800 t, Biomass above this affords a high probability of
maintaining SSB above B, taking into account the uncertainty assessments.

| spawning stock biomass Bioss.

Fiim not defined. F,. be set at 0.60. This F is considered to have a high probability of
maintaining SSB above By, in the medium term taking into account the
uncertainty assessments,

Technical basis:
Blim:Bloss Bpa . Blim x 1.64
Fi:Not defined F.. : ~ Fy.q; implies a less than 5% probability that (SSByr< Bys)

Relevant factors to be considered in management:
- Plaice and sole in the Celtic Sea are taken in the same
fishery, and the implications of departures from status
guo fishing mortality must be considered for both
species.

Catch forecast for 1999:

However, a reduction in F from F (95-97) on plaice of
at least 20% is necessary (o prevent further decline in
SSB below the 1998 value, which is the lowest in 20
years.

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
035 10.5Fgser 0.55 1.75 High probability of SSB being above By,
042 0.6 Fos.o7 0.64 1.67 High probability of SSB being above By,
0.45 |0.65F;5 g7 0.67 1.64 High probability of SSB being above By,
0.56 0.8 Fos_q7 0.80 1.52 High probability of SSB being above By,
0.60 |F., 0.84 1.49 10% probability of SSB staying below By,
L

Weights in ‘000 ¢.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: The fisheries
taking plaice in the Celtic Sea mainly involve vessels
from France and Belgium: France accounts for 39% of
the total landings, Belgium takes 30%, England and
Wales report 24%, and Ireland the remaining 7%.

In the 1970s, the VIif,g plaice fishery was mainly
carried out by Belgian beam trawlers and Belgian and
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UK otter trawlers. Effort in the UK and Belgian beam-
trawl fleets increased in the late 1980s but has since
declined. Recently, many otter trawlers have been
replaced by beam trawlers, which target sole. Landings
gradually increased until 1989 then declined rapidly in
1991. The main fishery occurs in the spawning area off
the north Cornish coast, at depths greater than 40 m,
about 20 to 25 miles offshore. Although plaice are
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the South and West Wales coasts move southwards to
join the adult population off the north Cornish coast
during spawning.

Annual beam-trawl surveys indicate that, unlike in the
Irish Sea, immature plaice up to 2 years old are not
restricted to the shallow, inshore waters and may be
found with the adults in water of 2040 m depth.

Catch data (Tables 3.9.4.1-2):

Analytical age-based assessment using landings, survey
and commercial CPUE data. There is insufficient
biological sampling of this stock, in part within national
landings and also because of landings through foreign
ports.

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

1987
1988 TAC not to be restrictive on other species - 25 2.1 2.1
1989 TAC not to be restrictive on other species - 25 2.2 22
1990 F likely to be F(88) ~1.9 1.9 2.1 21
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 i1 1.1
1994 No long-term gains in increasing F - 1.4 1.1 11
1995 No increase in F 1.29 14 1.0 1.0
1996 20% reduction in F 0.93 I.1 0.9 09
1997 20%.reduction in F 1.10 1.1 1.2 1.2
1998 20% reduction in F 1.00 1.1
1999 35% teduction in F 0.67

Weights in ‘000 t.
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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 64 251 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 357 281 182 250 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 T

N.B.: ICES receives statistics from some countries 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).

Unit Millions 1000 tonnes 1000 tonnes -

Recruitment Spawning Stock Fishing Mortality

Year Age 1 Biomass - Landings Age 3-6

1977 3.62 1.25 0.76 0.579

1978 5.02 1.13 0.88 0.644

1979 8.20 1.51 0.86 0.636

1980 5.48 1.82 1.37 0.541

1881 2.09 1.81 1.38 0.495

1982 3.72 2.02 1.30 0.67L

1983 8.81 1.85 1.15 0.600

1984 9.79 2.15 1.21 0.710

1985 7.89 2.42 1.75 0.532

1986 7.97 2.58 1.69 0.533

1987 11.86 2.85 1.8¢C 0.703

1988 7.14 3.58 2.12 0.795

1989 2.94 2.88 2.15 0.759

1990 2.21 2.92 2.08 0.867

1991 4.90 2.24 1.50 0.693

1992 4.42 2.02 1.19 0.593

1993 2.87 1.69 1.11 0.513

1994 3.84 1.71 1.07 0.566

1995 5.25 1.66 1.03 0.670

1996 3.81 1.58 0.95 0.585 i

1997 3.39 1.73 1.22 0.848 :

1998 1.54 :
Average 5.49 2.05 1.37 0.644
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3.95 Celtic Sea sole (Divisions VIIf and g)

State of stock/fishery: 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 By, in 1999, Recent
recruitment has been around the long-term average
. with occasionally large year classes.

Management objectives: There are mno explicit
management objectives for this stock, However, for any

Reference points:

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

Advice on management: ICES recommends that the
fishing mortality should be reduced below the
proposed F,, = 0.37, corresponding to landings of no
more than 810t in 1999. This is equivalent to a
reduction of 20% from status quo F, and will promote
an increase in SSB above By, (2200 1) in the short
term.

ICES considers that:

ICES propeoses that:

Blim is not defined

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.

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

F,. be set at 0.37. This F is considered to have a high probability of avoiding Fy,
and maintaining SSB above By, in the medium term taking into account the
UNCErtainty assessments.

Technical basis:
B Not defined Bpa : Bioss
Fuin: Floss Fo. Ky, x 0.72; implies a less than 5% probability that (SSBur< Bys)

Relevant factors to be considered in management:
Sole is taken mainly in a directed beam-trawl fishery with
plaice as a by-catch, and to a Iesser extent in otter trawl
fisheries. Management advice should also take into
account measures proposed for Celtic Sea plaice. A

Catch forecast for 1999:

reduction of 20% in status quo F will lead to F on both
sole and plaice being below their respective Fp, valtues,
and will give.a high probability that SSB of sole will be
above By, in year 2000.

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

F(99) Basis Catch(99) Landings(99) | SSB (2000) {Medium-term effect of fishing at given level
0.19 0.4F5_97 0.46 2.77 High probability of SSB being above By,
0.29 0.6 Fys_g7 0.66 2.54 High probability of SSB being above B,
0.37 | O 0.81 2.37 High probability of SSB being above By,

Weights in ‘000 t.
Shaded scenarios considered inconsistent with the precautionary approach.,

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
1970s, the fishery was mainly carried out by Belgian
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beam trawlers and Belgian and UK otter trawlers, The
use of beam-trawls (to target sole and plaice) increased
during the mid 1970s, 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, briil, turbot
and anglerfish in the Celtic Sea.
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The main spawning areas for sole in the Celtic Sea are
in waters 40-75m deep, off Trevose Head, and
spawning useally takes place between February and
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.
Spawning and nursery grounds are well defined.

Many sole tagged on nursery grounds in the Bristol
Channel were recaptured as mature adults, 2 or more
years after release, off the north coasts of Devon and
Cornwall and over a wide area in the eastern Celtic Sea
and St. George’s Channel. The results suggest that
once

an adult sole has recruited to an area, it tends to remain
there and that there is only limited movement of sole
between the Bristol Channel and adjoining areas.

Age-based analytical assessment using catch-per-unit
effort data from two commercial flects and one survey.

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

Catch data (Tables 3.9.5.1—%__):

198'3;'

Status quo F, TAC

1988 F = F(pre-86); TAC

1989 F at F(81-85); TAC

1990 No increase in F

1991 No increase in F

1992 No long-term gains in increasing F

1993 - NoJdong-term gains in increasing F

1994 No lbng-term gains in increasing F
- 1995 No increase in F

1996 20% reduction in F

1997 20%-reduction in F

1998 209 reduction in F

1999 Reduce F below Fy,

09 1.1 1.1
1.0 1.0 1.0
1.2 1.2 1.2
1.1 12 1.1
1.1 1.2 1.0
- 1.1 0.9
- 1.1 1.0
1.0 1.1 12
0.8 1.0 1.0
0.3 0.9 0.9
0.7 0.85
0.81

Weights in ‘000 1,
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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 o7 79
Ireland 4 13 12 9 15 32 41 N/A 4 28 47 45 23 36
UK(Engl.& Waies) 361 403 404 437 317 203 359 395 325 285 264 294 265 251
Others - - - - - - - 10 - - - -

Total 1266 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
assessment

‘Preliminary

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

Recruitment Spawning Stock Fishing Mortality

Year Age 1 Biomass Landings Age 4-8
1971 8.99 5.92 1.86 0.437
1972 4.23 4.82 1.28 0.317
1973 3.39 4.26 1.39 0.267
1874 3.47 4.63 1.11 0.277
1975 2.88 4.15 0.92 0.237
1976 5.15 3.69 1.35 0.427
1877 4.6%6 3.72 0.96 0.269
1978 5.58 3.37 0.78 0.205
1979 3.59 3.41 0.95 ¢.282
1980 5.23 3.86 1.31 ¢.306
1981 4.92 3.34 1.21 0.366
1982 4.98 3.57 1.13 0.359
1983 6.94 3.37 1.37 Q.457
1984 4 .85 3.69 1.27 0.388
1985 5.89 3.37 1.33 0.414
1586 3.22 3.52 1.60 0.509
1987 5.83 2.65 1.22 0.540
1988 4,47 2.89 1.15 0.533
1989 3.89 2.18 0.399 0.511
1990 9.08 2.47 1.19 0.631
1991 4.61 2.20 1.11 0.386
1992 5.02 2.57 0.928 0.356
1993 4.89 2.69 0.93 0.414
1994 3.83 2.49 1.01 0.4581
1995 3.06 2.51 1.16 0.54¢
1996 2.95 2.50 1.00 0.449
1997 8.18 2.35 0.93 ¢.449
1998 2.00

Average 4.96 3.29 1.17 0.400

Unit Millions 1000 tonnes 1000 tonnes -
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3.9.6

State of stock/fishery: 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

Reference points:

Plaice in Division VIIe (Western English Channel)

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
Fp., corresponding to landings of less than 1100 t in
1999. This will promote an increase in SSB above the
proposed By, (2 500 t) in the medium term.

ICES considers that:

ICES proposes that:

Bun is 1300t the lowest | By, be set at 2 500 t. This is the previously proposed MBAL. Biomass above this

observed  spawning  stock | affords a high probability of maintaining SSB above By, taking into account the

biomass, uncertainty in assessments,

Fiim DOt defined 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.

Technical basis:
Blim:B]Dsg ) BLa : MBAL
Fiin:Not defined F,.:less than 10% probability that (SSBayr< Bro)

Relevant factors to be considered in management:
The TAC for plaice in the English Channel is set for
Divisions VIId,e combined, so the results from this
assessment need to be considered along with those for
the much larger Division VId 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 decrcase in fishing mortality, a

Catch forecast for 1999:

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

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 VIle sole. There
is anecdotal evidence of sirategic mis-reporting of
landings from this stock.

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

F(99) | Basis | Catch(99) | Landings(99)| SSB(2000) |Medium-term effect of fishing at given level
020 [03F, 0.36 2.8 Low probability of SSB falling below B,
0.27 (04 F 0.72 2.72 Low probability of SSB falling below By,
034 |05F, 0.88 2.58 Low probability of SSB falling below B,
045 |F. 1.10 235 Low probability of SSB falling below B

Weights in ‘000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: The fisheries
taking plaice in the Western Channel mainly involve
vessels from the bordering countries: English vessels
report 75% of the total landings, France accounts for
22% and Belgium takes the remaining 3%. Landings of

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

plaice in the Western Channel were low and stable
between 1950 and the mid-1970s, and increased rapidly
during 1976 to 1988 as beam-trawls began to réplace
otter-trawls, although plaice are taken mainty as a by-
catch in beam-trawling directed at sole and anglerfish,
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Reported 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.

Catch data (Tables 3.9.6,1-2):

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 occur.

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

1987  Precautionary TAC 6.8 8.3 19 2.0
1988  Precautionary TAC 6.9 9.96 23 25
1989  No increase in effort; TAC 117 11.7 22 24
- 1990  Noincrease in F; TAC 10.7 10.7 2.0 2.6
1991  50% reduction in F in VIle 8.8 10.7 1.6 18
1992  Sqg. F gives over mean SSB 2.0° 9.6 1.6 1.6
1993  Not outside safe biological - 8.5 14 14
1994  Within safe biological limits - 9.1 12 1.2
1995 Noincrease in F 1.4 8.0 1.0 1.0
1996  60% reduction in F 0.6° 7.5 1.0 1.0
1997  60% reduction in F 0.51° 7.09 1.3 1.3
1998  60% reduction in F 0.5% 5.7
1999  Reduce F below Fy, 1.1°

'TACs for Divisions VIId,e. *For Division VIIe only. Weights in ‘000 t.

Stock - Recruitment

Recruitment at age 1 (miliions)

high

0 750 1500 2250

3000 3750 4500

SSB (tonnes) at spawning time

58

ICES Coop. Res. Rep. No. 229 — Part 2




Landings Recruitment (age 1)
Mean = 1477 Mean = 5.45
3000 20
2250—- ]
E 1500—- é 10]
2 ] E
"Ll il i
LA DAL R AL | T o
1973 1973 1983 1588 1093 1902 1273 1978 1083 1238 1993 1928
Fishing mortality {(ages 3-7) Spawning stock biomass
Mean = 0.570 Mean = 2431
0.75 AS00™]
.60 3750
30001
045 g
. £ 2230~
0.30 2 J
15001
0.15 750-]
R T S T T 1 v T T T T 1
1873 1978 1983 1688 1893 1993 1973 978 1983 1588 1993 1908
Plaice in Division VIle i
(Western English Channel)
Yield and Spawning Stock Biomass
Long term forecast Short term forecast
Blomass Yield Blemass
— 8000 2500 - 3750
2000~ [ 3000
=~ 4500 ‘\\
" w 15007 \\"-..‘_‘ . [-ezs0
o000 § A .- I
-] a 1 e £ ;
000" "--_§____ = 1500
1500 P, L
| 500~ 750
o T T T o o T T ¢
20 0.0 2.0

~— Yield per recruit

ICES Coop. Res. Rep. No. 229 — Part 2

0.5 1.0 15
Fishing morality (ages 3 - 7,u)

05 1.0 5
Fishing mortality (ages 3 - 7,u}

—= Yk in 1999 -—-- Biomass In 2000 at year start

---- Blomass at year start

59




Precautionary Approach Plot

Piaice, Western English Channel (Fishing Area Vile)
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Table 3.9.6.1 English Channel PLAICE. Nominal landings (tonnes) in Division Vlle, as used by Working Group.
Year Belgium  Denmark  France UK (Engl. & Others Total Unallocated® Total
Wales) reported
1976 5 ! 323 312 - 640 . 640
1977 3 A 336 363 - 702 - 702
1978 3 - 314 467 - 78 - 784
1979 2 A 458 515 - 975 2 977
1980 23 A 325 609 9 966 113 1,079
1981 27 - 537 953 - 1,517 -16 1,501
1982 81 - 363 1,109 - 1,553 135 1,688
1983 20 - 371 1,195 - 1,586 91 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 A 1,691 119 1,810
1987 63 - 435 1,419 - 1,922 36 1,958
1988 90 - 584 1,654 - 2,328 130 2,458
1989 89 - 448? 1,708 2 2,247 111 2,358
1990 82 2 N/A? 1,885 18 1,987 606 2,593
1991 57 - 2512 1,323 16 1,647 201 1,848
1992 25 - 419 {,102 14 1,560 64 1,624
1993 56 - 284 1,080 24 1,444 27 1417
1994 10 - 277 998 3 1,288 -132 1,156
1995 13 - 288 857 - 1,158 127 1,031 _3
1996 4 - 277 855 - 1,136 92 1,044 I
1997 6 - 292? 1,032 - 1,330 5 1,335

"ncluded in Division VIId.
*Estimated by the Working Group.
Divisions VIId,e = 4,739 .
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Table 3.9.6.2  Plaice in the Western English Channel (Division VIle).

Recruitment Spawning Stock Fishing Mortality

Year Age 1 Biomass Landings Age 3-7

1976 3.76 1.32 0.64 0.436

1977 2.00 1.41 0.7¢C 0.430

1978 3.1C 1.52 0.78 0.406

1979 6.96 1.64 0.98 0.536

1980 6.41 1.97 1.08 0.550

1981 2.63 2.63 1.50 0.486

1982 5.90 2.66 1.69 0.556

1983 5.41 2.68 1.50 0.597

1984 6.83 2.58 1.55 0.534

1985 6.63 2.77 1.44 0.542

1984 13.52 2.90 1.81 0.530

1887 11.91 2.74 1.96 0.630

1988 8.49 3.78 2.46 0.448

1989 3.40 4.14 2.386 0.607

1990 3.78 4.04 2.59 0.662 _

1991 4.14 3.26 1.85 0.584 ;

1992 4.58 2.70 1.62 0.6353 3

1993 2.01 2.25 1.42 0.701 :

1994 1.85 1.81 1.16 0.623 j

1995 7.25 1.58 1.03 0.691 3

1996 6.07 1.57 1.04 0.733 :

1997 3.19 1.87 1.3¢ 0.616 :

1998 2.10 :
- Average 5.45 2.43 1.48 0.570 :
Unit Millions 1000 tonnes 1000 tonnes - :
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3.9.7

State of stock/fishery: The stock is considered to be
outside safe biological limits. SS8B has declined since
1980 due to high fishing mortality and has remained
stable below the proposed By, since 1989. Although
fishing mortality has declined in recent years, it
remains higher than during in the early 1970s, and is
currently above the proposed F,,. Since the strong 1989
vear class, only the 1995 year class appears to have
been above average. '

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

Reference points:

Sole in Division VIle (Western English Channel)

management objectives to meet precautionaty 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 be reduced below the proposed ¥, (0.26),
corresponding to landings of no more than 670t in
1999, This will promote an increase in SSB above the
proposed By, (2 500 t) in the short term.

ICES considers that:

ICES proposes that:

Big is 1 800 t, the lowest observed
spawning stock biomass,
assessments.

B,. be set at 2500t Biomass above this affords a high probability of
maintaining SSB above By, taking into account the uncertainty in

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

F,, be set at 0.26. This F is considered to have a high probability of avoiding
Fiie. and maintaining SSB above By, in the medinm term taking into account
the uncertainty in assessments.

Technical basis: =

B]im:Bloss Bpa ~ Blim X 14

Fiin: Fross

F...Fim x 0.72; implies a less than 10% probability that (SSByr< Bpa)

Relevant factors to be considered in management:
Since 1991, TACs have generally excceded ICES

Catch forecast in 1999

advice, Fisheries for sole also take plaice as a by-catch.
This needs to be taken into account in management.

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

F(99) basis Catch(99) | Landings(99)| SSB (2000) Medium-term effect of fishing at given level
0.13 0.4F;5 o7 0.4 04 2.8 High probability of SSB being above By,
0.20 0.6Fs5. 67 0.5 0.5 2.6 High probability of SSB being above By,
0.26 | U 0.67 0.7 25 High probability of SSB being above By,

Weights in ‘000 t.

Shaded scenarios considered inconsistent with the precautionary approach.

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 Comish coast and also catches plaice and

ICES Coop. Res. Rep. No. 229 — Part 2

anglerfish.

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 from those found in northern
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Biscay, the eastern Celtic Sea and the eastern Channel.

Analytical assessment based on landings, survey and
commercial CPUE data. A new maturity ogive has been
used since 1997, which affects the absolute values of
SSB, but the trends apparent in previous assessments
remain the same. The new information resulted in a
downward adjustment of MBAL to 2500t, from
3000 tin 1997,

Catch data (Tables 3.9.7.1-2):

There is anecdotal evidence of strategic mis-reporting
of landings from this stock which may compromise the
assessment.

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

1987 No increase in F 1.15 i.15 1.1 1.2
1988 No decrease in SSB; TAC 1.3 1.3 0.9 14
1990 SS8B = 3,000 t; TAC 09 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 Noincrease in F 1.0 1.0 0.8 0.7
1995 Noincrease in F 0.86 0.95 0.9 0.8
1996 ng < Foa 0.68 0.7 0.8 0.6
1997 No increase in F 0.69 0.75 0.8 0.8
1998 Noincrease in F 0.67 0.67
1999 Reduce F below F, 0.67
Weights in ‘000 t.
Stock - Recruitment
F = 0.48
8750 high
3
2
< 7500 _j . F d: 0.27
g :1 * me
< 68250 “_{(
x » .
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Precautionary Approach Plot

Sole, Western English Channel (Fishing Area Vile)
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Table 3.9.7.1 Division VIle SOLE. Nominal landings (tonnes), 1972-1997 used by Working Group.

Year Belgium France UK (Engl. & Other Total  Unallocated” Total
Wales) Reported

1972 6 230! 201 - 437 - 437

1973 2 263 194 - 459 - 459

1974 6 237 181 - 424 3 427

1975 3 271 217 - 491 - 491

1976 4 352 260- - 616 - 616

1977 3 331 271 - 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 48 421 901 - 1,370 . 1,370

1985 58 130 911 - 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 69 112 610 6 797 364 1,161

1990 41 81’ 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 -31 762
1994 33 257 548 - 838 -160 678
1995 21 294 565 - 880 -124 756

1996 8 308 437 - 753 -106 647

1997 13 280° 483 - 776 2 774

'Estimated from Division VIid,e total by the Working Group.
*Estimated by the Working Group.
IProvisional
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Table 3.9.7.2  Sole in the Western English Channel (Division Vile).

Recruitment Spawning Stock Figshing Mortality

Year Age 1 Biomass © Landings Age 3-7
1969 1.16 2.10 .35 0.182
1970 3.08 2.45 0.39 0.188
1971 2.78 2.1%9 0.43 0.247
1972 2.35 2.689 0.44 0.185
1973 3.52 1.83 0.46 0.261
1974 3.56 2.01 0.43 0.207
1975 3.14 2.75 0.49 0.175
1976 7.00 2.62 0.62 0.186
1977 4 .87 3.38 0.61 D.157
1978 4.29 3.78 0.86 0.203
1979 5.00 4.55 1.18 0.242
1980 8.51 5.23 1.27 0.218
1981 4.72 4.45 1.22 0.282
1982 3.88 4.52 1.45 0.341
1983 6.14 3.95 1.50 0.413
1984 6.66 3.80 1.37 0.401
1985 3.66 3.22 1.41 0.429
1986 5.49 2.99 1.37 0.409
1587 3.42 3.41 1.16 0.353
1388 3.44 3.28 1.35 0.411
1989 2.57 2.47 1.186 0.454
1990 6.29 2.32 1.08 0.410
1391 3.73 2.34 0.73 0.278
1992 3.22 2.34 0.77 0.287
1993 2.01 2.15 0.76 0.367
1994 2.38 2.33 0.68 0.276
1995 4.00 2.27 0.76 0.360
1996 5.27 2.14 0.65 0.286 i
1997 3.91 2.10 Q.77 0.350
1998 2.1%

Average 4.14 2.93 0.88 0.295

Unit Millions 1000 tonnes 1000 tonnes -
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3.9.8 Sole in Divisions VIIIa,b (Bay of Biscay)

State of stock/fishery: The stock is considered to be
outside safe biological Iimits. Fishing mortality is above
the proposed Fp.. SSB has increased slightly over the
range of years of the assessment and is above the
proposed B,,. There is no obvious trend in recruitment.

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

management objectives to meet precautionary criteria,

Reference points:

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

Advice on management: JCES recommends that
fishing mertality be decreased below Fy, =040,
corresponding to landings in 1999 of less tham
5000t

ICES considers that: ICES proposes that:

Bz not defined. B.. be set at 11 300 t. There is evidence of high recruittnent at the lowest biomass
observed and By, can therefore be set equal 1o the lowest observed SSB.

Fyu not defined. Fpa 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.

Technical basis:
Bii:Not defined Bp i Bigss
Fiim: Not defined Foa: less than 10% probability that (SSByr< Bpa)

Relevant factors to be considered in management:
The exploitation pattern on this stock bas improved
over the assessment period, and this has benefited the
present state

Catch forecast for 1999:

of the stock. ICES notes that long-term yield would be
higher at lower fishing mortality rates.

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

F(99 and| Basis Catch(99) |Landings(99)! SSB{2000) {Medium-term effect of fishing at given level

onwards

)
0.18 |04 Fos.o7 2.6 25 16.4 High probability of SSB being above P,
0.27 0.6 Fos_g7 3.7 3.6 15.1 High probability of SSB being above B,
0.36 0.8 Fos_7 4.7 45 13.9 High probability of SSB being above B,
040 |Fo 5.1 High probability of SSB being above By,

Weights in ‘000 ¢.
Shaded scenarios considered inconsistent with the precautionary approach.

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.

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

ICES Coop. Res. Rep. No. 229 — Part 2

1980s and ,since 1951, have been relatively constant at
8% of the total.

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

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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Catch data

1987 Not assessed - 44 4.4 5.1 0.2} 5.3
1988 Precautionary TAC 3.7 4.0 45 54 0.3° 5.7
1989 No increase in effort; TAC 4.5 4.8 5.8! 58 0.4 6.2
1990 No increase in F; TAC 5.1 52 5.5° 59 0.3 6.2
1991 Precautionary TAC 47 53 4.7 5.6 0.2° 5.8
1992 F = F(90) 5.0 53 6.4' 6.6 0.1° 6.7
1993 No long-term gain in increasing - 5.7 6.0 6.4 0.1° 6.5
1994 No long-term gain in increasing - 6.6 6.9 72 0.2° 74
1995 No long-term gain in increasing 5.4° 6.6 59 6.2 0.1° 6.3
1996 No increase in F 5.0 0.6 54 57 0.1° 5.8
1997 40% reduction in F 3.1 5.4 50 6.8 0.1 6.9
1998 Noincreasein F 1.6 6.0

1999 Reduce F below Fp, <5.0

"Not reported for all countries. “Landings at status quo F. ® Discards revised in 1998. Weights in ‘000 t.
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Sole in Divisions VIIIa,b (Bay of Biscay)
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Table 3.9.8.1  Bay of Biscay sole (Division VIHa,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 - -
1980 2,689 297 2,986 - -
1981 2,684 252 2,936 - -
1982 1,764 2,049 3,813 - -
1983 2,669 959 3,628 - -
1984 3,183 855 4,038 99 4,137
1985 3,925 326 4,251 64 4,315
1986 4,567 238 4,805 27 4,832
1987 4,379 707 5,086 198 5,284
1988 4,451 931 5,382 254 5,636
1989 5,790 55 5,845 356 6,201
1990 5,537 379 5916 303 6,219
1991 4,707 862 5,569 198 5,767
1992 6,360 190 6,550 117 6,667
1993 6,023 397 6,420 104 6,524
1994 6,879 347 7,226 184 7410
1995 5,858 347 6,205 135 6,340
1996 5,393 148 5,541 163 5,704
1997 4991 1,855 6846 101 6,947
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 Moxrtality
Year Age 1 Bicmass Landings Age 2-6
1984 36.19 11.30 4.14 0.328
1985 33.26 12.16 4.32 0.342
1986 29.95 13.13 4.83 0.376
1987 34.78 13.91 5.28 0.379
1988 35.25 13.60 5.64 0.401
1989 41 .73 13.26 6.20 0.487
1990 35.88 13.07 6.22 0.432
19981 40.66 13.85 5.77 ¢.369
1982 28.86 15.05 6.67 0.520
1993 33.46 15.70 6.52 0.458
1994 35.44 14.74 7.41 0.612
1995 34.45 14.33 6.34 0.432
1996 27.96 14.44 5.70 0.410
19957 22.80 14.94 6.95 0.510
1998 13.59
Average 33.90 13.80 5.86 0.433
Unit Millions 1000 tonnes 1000 tonnes
73
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399 Celtic Sea and Division VIIj herring

State of stock/fishery: 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 Bg..
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 By, by the strong year classes
of 1992 and 1993.

Management ohjectives: 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
spawning stock biomass should be maintained above
Bra.

Advice on management: A value of Fj. has not yet
been proposed but is likely to be less than the current
fishing mortality rate. Nevertheless, $8B 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 19000t and given recent good recruitment
would not lead to any short-term decline in SSB
towards B,..

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

Caich forecast for 1999:

years, Fue is 0.27 and is associated with a much lower
probability of reducing the 5SB. 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 ycars, and
it is likely that F = Fyq = 0.27 would be an appropriate
Fy.. Before this E,, is proposed, however, there is a
need to explore the issue more fully.

Examination of the stock recruitment data suggests that
the probability of poor recruitment increases at SSBs
below 60 000 1. 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
S58Bs of 44000 t. It is suggested that By, be set at
44 000 t.

Maintaining fishing mortality at Fu.a would be
expected to result in the SSB fluctuating around an
equilibrium value of approximately 80 000 ¢ and as a
result wounld not trigger the By, 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.

Basis TAC catch of 22 000 t, F(98) = 0.48 = 70 000 t assuming geomelric mean recruitment = 561 million at age 1 in
1998,

Rasis F(99) SSB(99) Landings(99) | SSB(2000) | Long-term effect of fishing at given level
0.4F(97) 0.16 72000 8400 84000 Equilibrium SSB large, loss of long term vield
0.6F(97) 0.24 72000 12000 79000 Equilibrinm SSB large, loss of long term yield
0.8F(97) 0.32 71000 15600 73000 Expected equilibrium SSB = 70 000 t (Busy)
Fra® 0.27 71000 14000 77000 Expected equilibrium SSB =80 000 ¢
1.0F(97) .40 76000 19000 72000 Expected equilibrium SSB = 55 000 t

*A likely candidate for Fy,.

Elaboration and special comments: In 1996 and 1997
marketing conditions were very difficult and this
combined with an increase in the number of regulatory
officers led to a significant reduction in effort.

last year. However, there was no acoustic survey carried
out in 1997 which means the most recent estimate of
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

62°N, March 1998 (ICES CM 1998/ACFM.:14).

The present assessment, based on an analysis of catch
at age and survey data, is consistent with that reported
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Catch data (Tables 3.9.9.1-3):

e

1987  Precautionary TAC 18 18 18 42 273
1988 TAC 13 18 17 24 19.2
1989 TAC 20 20 18 3.5 227
1990 TAC 15 17.5 17 2.5 202
1991 TAC (TAC excluding discards) 15 (12.5) 21 21 1.9 23.6
1992 TAC 27 21 19 2.1 230
1993 Precautionary TAC (including discards) 20-24 21 20 1.9 211
1994  Precautionary TAC (including discards) 20-24 21 19 1.7 19.1
1995  No specific advice - 21 18 0.7 19.0
1996 TAC 9.8 16.5- 217 21 3.0 21.8
1997  If required, precautionary TAC <25 22 21 0.7 18.8
1998  Catches below 25 <25 22
1999 F=04 19

!By calendar year.
*Revised during 1996 after ACFM May meeting. Weights ‘000 t.
Yield and Spawning Stock Biomass
Short term forecast
Yield Biomass
7.5 r 100
0.0 \“\‘”--._‘
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Table 3.9.9.1 Celtic Sea and Division VIIj herring landings by calendar year (f}, 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 UK.  Unallocated  Discards Total

1687 300 - 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 1,800 23,600
1992 500 - 18,000 100 + 2,300 2,100 23,000
1993 - - 16,000 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
lPreliminary

Table 3.9.9.2 Celtic Sea and Division VIJj herring landings (t) by season (1 April-31 March) 1987/1988-1997/1998. (Data
_provided by Working Group members. 1997/98 figures are preliminary).

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

Year France Germany Ireland Netherlands UK. Unallocated Discards Total
1987/1988 800 - 15,500 1,500 - 4,400 4,000 26,200

. 1988/1989 - - 17,000 - - - 3,400 20,400
1989/1990 + - 15,000 1,900 - 2,600 3,600 23,100
1990/1991 + - 15,000 1,600 200 700 1,700 18,600
1991/1992 500 100 21,400 1,600 - -100 2,100 25,600
1992/1993 - - 18,000 1,300 - -100 2,000 21,200
1953/1994 - - 16,600 1,300 + -1,100 1,800 18,600
1994/1995 + 200 17,400 1,300 + -1,500 1,800 19,300
1995/1996 200 200 20,000 100 + -200 3,000 23,300
1996/1997 1,000 - 17,900 1,000 - -1,800 750 18,800
1997/1998! 1,300 19,900 1,400 -2600 0 20,000

'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 2-1
1958 316.66 88.92 22.93 0.457
1958 1,026.55 99.20 15.09 0.372
1960 332.12 104,28 18.28 0.368
1961 247.19 93.83 15.37 0.197
1962 489.82 80.25 21.55 0.436
1963 275.13 81.48 17.35 0.284
1964 1,028,690 101.55 10.60 0.181
1965 366.27 122.00 19.13 0.239
1966 658,80 117.08 27.03 0.324
1967 685.49 i18.12 27.66 0.458
1968 848,22 124.70 30.24 0.364
1969 456.81 117.60 44.39 0.551
1370 241.52 89.00 31.73 0.501
ig71 873.77 87.03 31.40 0.6%4
1972 273.35 77.40 38.20 0.602
1973 315.34 56.33 26.94 0.673
1974 137.51 40.07 19.54 0.627
1975 152.27 29.32 15.58 0.589
1976 206.456 26.87 9.77 0.587
1977 173.72 26.95 7.83 0.410
1978 135.30 26.91 7.56 0.366
1979 237.35 28.62 10.32 0.484
1980 145.58 27.27 13.13 0.695
1981 409.09 31.07 17.10 0.85¢6
1982 661.16 47.37 13.00 0.758
1983 731.70 68.79 24.98 0.637
1984 566.99 €2.08 26.78 1.029
1985 582.23 €3.87 20.43 0.459 i
1986 535.91 69.75 25.02 0.541 :
1987 1,025.08 78.40 26.20 0.719
1988 425,65 78.43 20.45 0.3289
1989 522.86 73.45 23.25 0.523
1980 449,38 69.19 18.40 0.394
19¢1 194.48 58.63 25.56 3.5086
1982 811.21 57.06 21.13 0.755
1993 348.85 55.73 18.62 0.447
1984 843.30 69.20 19.30 0.385
19985 880.11 80.18 23.31 0.502
19%6 414.70 74,72 18.82 0.387
1997 461.59 68.53 19.89 0.3%8
1998 560.80 70.02

Average 489.00 71.98 21.11 0.505

Unit Millions 1000 tonnes 1000 tonnes -
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3.9.10

State of stock/fishery: The state of the stock is not

known.

Management objectives:

Sprat in Divisions ViId,e

management objectives for this stock,

Proposed reference points: None available.

There are mno specific

Elaboration and special comment: Only insufficient
data are available to carry out an assessment. Sprat
catches are very low and are mainly taken in the second
half of the year by the Lyme Bay sprat fishery, The
1997 catch was at the same low level as in the last 3
years,

Source of information: Report of the Herring
Assessment Working Group for the Area South of
62°N, March 1998 (ICES CM 1998/ACFM:14).

Catch data (Tables 3.9.10.1-2):

1987
1988
1989
1990
1591
1992
1993
1994
1995
1996
1997
1998
1999

No ad{;‘i.ce
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 ¢.

L[]

Landings
Mean = 4.78

1972
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Table 3.9,10.1 Nominal catch of sprat (t) in Divisions Vild,e, 1984-1997.

Country 1984 1985 1986 1937 1988 1989 1990 1991 1992 1993 1994 1995 199¢' 1997*
Belgium - - - - - - - - - - - - . -
Denmark 1,417 - 15 250 2,529 2,092 608 - - - - - - -
France 47 14 - 23 2 10 - - 35 2 1 + - -
Germany - - - - “ - - - - - - - - -
Netherlands 589 - - - - - - - - - - - - -
Norway - - - . - - - - - - - - - -
UK (Engl.& Wales) 2402 3,711 1,163 2441 2944 1,319 1,508 2,567 1,790 1,798 3,177 1,515 1,789 1,621
Total 4455 3,785 1,178 2714 5475 3421 2,116 2,567 1,825 1,800 3,177 1,515 1,789 1,621
"Preliminary

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

Year Landings
1974 3,793
1975 1,571
1976 3,724
1977 3,237
1978 4,999
1979 14,833
1980 17,732

© 1981 13,890
1982 6,612
1983 6,911
1984 4,455
1985 3,785
1986 1,178
1987 2,714
1988 5,475
1989 3,421
1990 2,116
1991 2,567
1902 1,825
1993 1,800
1994 3,177
1995 1,515
1996 1,789
1997 1,621
Average 4,781
Unit tonnes
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3.9.11

State of stock/fishery: 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 Fyeq, the proposed Fy,. 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,

Reference points: L. whiffiagonis

Megrim (L. whiffiagonis) in Sub-area VII and Divisions VHIla,b,d.e

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 recommends that
fishing mortality should be below the proposed F,
(0.30), corresponding to landings less than 13900t
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.

1CES considers that:

ICES proposes that:

By, is not defined,

B, be set at 55 000 t. There is evidence of high recruitment at the lowest
biomass obhserved and B, can therefore set equal to the lowest observed SSB.

collapse.

Fim is 0.44, the fishing mortality | F,, be set at 0.30, the estimated Fy. This F is consistent with the proposed
estimated to lead to potential stock | By, and it approximates Fysy.

Technical basis:

Blim: Bloss Bpa : Bloss

Fiin! Fioss

F,o: Freq; implies a less than 5% probability that (SSByr< Bp.)

Relevant factors to be considered in management:
The exploitation pattern has recently been poor and

Catch forecast for 1999:

resulted in a large proportion (up to 40%) of the catch
being composed of undersized fish.

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

F(99) |Basis Catch(99) | Landings(99) SSB(2000) Medium-term effect of fishing at given level
0.06 |0.2F(98) 4.2 3.5 81.9 n/a
0.13 0.4 F(98) 8.1 6.7 7712 n/a
0.19 0.6 F(98) 11.8 9.7 72.9 n/a
026 [0.8F(98) 152 12.5 68.8 n/a
030 [Fn 174 14.4 66.2 n/a

‘I\.Neights in ‘000 ¢.

Shaded scenarios considered inconsistent with the precautionary approach.

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 peried
1986-1997. 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
Vlile 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 — Part 2

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 VHI and are most abundant in the deeper
waters of the continental shelf., Spawning takes place
between January and April along the edge of the
continental shelf to the south-west and west of the
British Isles, and resecarch vessel trawling surveys
indicate that 0-group megrim do not move far from the
spawning grounds on the shelf edge during their first
year,
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Age-based 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.

&

1987  Not assessed o } 16.46 171 1.7 13.8
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 No advice - 18.1 15.1 3.3 18.4
1992 Noadvice - 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 27 16.4
1995 No particular concern - 22.59 15.9 3.2 191
1996 No long-term gain in increased 16.6 21.20 15.1 3.0 18.1
1997  No advice 14.3 25.0 14.2 3.1 173
1998 No increase in F 1522 25.0

1999 Reduce F below F, 14.6*

'Includes L. boscii. > Landings at status quo F. Weights ‘000 t.

Landings in graph below includes discards

Landings Recruitment (age 1)
Mean=18.8 Mean = 233
26-) 375
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Table 3.9.11.1

Megrim (L. whiffiagonis} in sub-areas VIlb-k and VIIIa,b. Nominal landings and catches (t)
provided by the Working Group.

1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997**
" #Total landings® 16659 { 17865 | 18927 | 17114 | 17577 | 19233 | 14371 | 150594 | 15600 | 14929 | 13685 | 15862 | 15109 { 14236
Total discards* 2169 | 1732 | 2321 | 1705 | 1725 | 2582 | 3284 | 3282 | 2988 | 3108 | 2700 | 3206 | 3026 { 3068
Total catches 18828 | 19597 | 21248 | 18819 | 19302 | 21815 | 17655 { 18376 | 18588 | 18037 | 16385 | 19068 | 18135 | 17304
Agreed TAC (1) 16460 | 18100 | 18100 | 181001 18100 | 18100 | 21460 | 20330 | 22550 | 21200 | 25000
(1) include VIla
* Revised 1986 to 1996
#*Preliminary
Table 3.9.11.2  Megrim (L. whiffiagonis) in Sub-areas VII and VIIL
Recruitment Spawning Stock Fishing Mortality
Year Age 1 Biomass Catch Age 3-6
1984 236.74 83.18 18.83 0.189
1985 233.57 79.97 19.60 0.202
1986 215.06 84.36 21.25 0.189
1987 196.79 86.92 18.82 0.236
1988 187.67 81.86 19.30 0.241
1989 254.90 64.88 21.82 0.284
1890 295 .64 55.34 17.66 0.339
1991 300.79 55.52 18.38 0.462
1992 252.53 58.10 18.59 0.357
1993 192.96 60.44 18.04 0.354
1994 217.91 60.80 16.39 0.305
1995 222.28 66.20 19.07 0.339
1996 222.20 61.67 18.14 0.320
1997 64.12 17.30 0.300
1998 64.77
Average 233.00 68.54 18.80 0.294
Unit Millions 1000 tonnes 1000 tonnes -
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3.9.12

State of stocks/fishery: 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 Bp..
For L. piscatorius, fishing mortality has generally been
above the proposed Fp, over the time series, and Fy; is
estimated to be at the proposed Fy,. For L. budegassa, F
has recently been around the time-series average and
above Fp.4 (0.11),

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

Reference points: L. piscatorius

Anglerfish in Divisions VIIb-k and VIlla,b (L. piscatorius and L. budegassa)

management objectives 0 meet precautionary criteria,
their aim should be to reduce or maintain F below Ky,
and to increase or maintain spawning stock biomass
above Bp..

Advice on management: ICES recomunends that
fishing mortality on these stocks should not be
allowed to increase, corresponding to landings of no
more than 32900t in 1999 for beth species
combined (23700t L. piscatorius and 9200t L,
budegassa). This will keep both stocks within safe
biological limits.

ICES considers that:

ICES proposes that:

B is not defined

B, be set at 27 Q00 ¢. There is evidence of high recruitment at the lowest
biomass observed and By, can therefore set equal to the lowest observed SSB.

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

Foa be set at 0.24. This F is considered to have a high probability of avoiding F
taking into account the uncertainty in assessments.

Technical basis:

Bim: Not deﬁn@d Bpa : Biogs

Bt Floss Fpa: Flin X 0.72

Reference points: L. budegassa

ICES considers that:

ICES proposes that:

Bin is not defined.

B,. be set at 13 300 t. There is evidence of high recruitment at the lowest
biomass observed and By, can therefore set equal to the lowest observed SSB,

F],'m is not defined

T, be set at Freq = 0.11. This F is consistent with the proposed By,

Technical basis:

B Not defined Boa: Buoss

Fri: Not defined F... see above,

Relevant factors to be considered in management:
At the current fishing mortality rate landings of both
stocks are expected to decrease in 1999, and the SSB
will decrease in 2000.

L. piscatorius and L. budegassa are both caught on the

Catch forecast for 1999:

same grounds by the same fleets, and are usually not
separated by species in markets; therefore, management
measures for both species must be considered together
and in conjunction with other species taken by these
fisheries (sole, cod, rays, megrim and hake).

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.

Weights in ‘000 t.
ICES Coop. Res. Rep. No. 229 - Part 2

L. piscatorius L. budegassa
F(99) Basis Landings(99) | SSB(2000) | F(%%) Basis Landings(39) | SSB(2000)
0.10 0.4 F(95-97) 10.6 64.2 0.08 [0.4F(95-97) 42 228
0.15 0.6 F(95-97) 15.3 593 0.12 0.6 F(95-97) 6.1 21.5
0.20 0.8 F(95-97) 197 54.8 0.15 0.8 F95-97) 717 19.5
0.25 1O F(95-97) 237 50.7 0.19 |1.0F(95-97) 92 18.0
HE
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At options A-C, SSB of L. piscatorius is predicted to increase in 2000, and for all options, there is high probability

that SSB will remain above By, in the medium term.

At options A-C, SSB of L. budegassa is expected to be stable or to increase above the average for 1986-1997. There is

20% probability that SSB will fall below By, 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 soatherly 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 35-40 000 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
reporied 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 has 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 increase 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 1986-1995. 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
gelatinows 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):

1987 Not assessed

1988 Not assessed

1989 Not assessed

1990 Not assessed

1991 No advice

1992 No advice

1993 Concern about L. pisc. SSB decrease

1994 SSB decreasing, still inside safe biological

1995 Noincrease in F
1996 No increase in F
1997 Noincrease in F
1998 No increase in F
1999 No increase in F

3908 295 219 76

- 42,99 28.5 20.1 8.4
- 42.99 30.0 20.5 9.5
- 42.99 29.3 19.7 9.6
- 42.99 25.0 16.2 2.8
- 42.99 21.1 12.8 8.3
- 25.12 20.1 13.5 6.7
- 23.9% 21.9 16.1 5.8
20.0 2322 26.8 19.7 7.1
30.3 30.47 302 22.1 8.1
343 34.3 28.9 20.9 8.0
33.0 343

32.9

Inelndes Division VIIa; applies to both species. “Includes Divisions VIIId,e. Weights in 000 t. Revised.
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Recruitment at age 1 (millions)

Recruitment at age 1 (millions)
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Recruitment (age 1)
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Precautionary Approach Plots

Anglerfish (L. piscatorius), Fishing Areas VIl and VIiia,b
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Anglerfishes (L.piscatorius and L.budegassa) in Divisions Vilb-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 VHIa,b,d
Working group estimates

Year VIIb-k  VIIla,bd Total

1977* 19895
1978* 23445
1979* 29738
1980* 38880
1981% 39450
1682* 35285
1983* 38280

1984* 28847 7909 36756
1985*% 28491 7161 35652
1986 25987 5897 31883
1987 22295 7233 29528
1988 22494 5983 28477
1989 24730 5276 30006
1990 23381 5950 29331
1991 20363 4684 25047
1992 17537 3530 21066
1993 16633 3507 20140
1994 18093 3841 21934
1995 21922 4862 26784
1996* 24132 6102 30233
1997+* 23073 5846 28919
* revised
** preliminary
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Table 3.9.12.2 Landings (tonnes) of L. piscatorius
in Divisions VIIb-k and VIIIa,b,d
Working group estimates

Year VIiIb-k  VIIIa,b,d Total

1980* 27663
1981* 28067
1982* 25104
1983* 27234

1984* 23056 5416 28472
1985* 23193 4568 27761
1986 19544 4122 23666
1987 17180 4729 21909
1988 16147 3948 20095
1989 17581 2889 20470
1990 16344 3379 19723
1991 14054 2158 16212
1692 11442 1362 12804
1693 11894 1587 13481
1594 14075 2045 16120
1595 16618 3113 19730
1996* 18153 3988 22141
1997** 17026 3917 20943
* revised
**¥ preliminary

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

Year Vitb-k  VIlIab,d Total
1980* 11217
1981%* 11381
1982%* 10180
1983* 11043
1984 * 5791 2493 8284
1985%* 5298 2593 7891
1986 6443 1775 8217
1987 5115 2504 7619
1988 6347 2035 8382
1989 7149 2387 9536
1990 7037 2571 9608
1991 6308 2526 8835
1992 6094 2168 8262
1993 4739 1919 6659
1994 4018 1796 5814
1995 5304 1749 7053
1996% 5978 2114 8092
1997 ** 6047 1929 7976
* revised

** preliminary
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Table 3.9.12.4 Anglerfish (L piscatorius) in Fishing Areas VII and VIIia,b.

Recruitment Spawning Stock Fishing Mortality

Year Age 1 Bilomass Landings Age 3-7
1986 16.74 59.66 23 .67 0.29%0
1987 10.1% 58.13 21.91 0.238
1988 9.43 47.80 20.10 0.299
198¢% 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 12.890 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 12.73 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.%4 37.61 7.62 0.143 :
1988 15.29 32.20 2.38 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 .66 0.206

1994 22.70 15.73 .81 0.195

1995 8.65 13.31 7.05 0.225

1998 5.77 16.23 8.0¢9 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 -

ICES Coop. Res. Rep. No. 229 — Part 2 93




3.10 Stocks in Divisions VIb,c,h-k (West of Ireland)

3.10.1 Overview

Fleet and Fisheries

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 but 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
VIlIg,j 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, 3.99, 3.123 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 Vile-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.,

94

State of the Stocks

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-arecas VII and VHI. An
overview is provided in Sections 3.9.11 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 ail
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 VIIb,c

Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
France 591 474 206 i1z 36 120 156 92 158>  g§2*
Germany, Fed. Rep. - 1 - - - - - - - -
Ireland 388 915 795 612 507 357 462 552 427 232
Norway 2 9 29 11 39 + 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
* Preliminary 11989-1995 N. Ireland included with England, Wales and

% Revised Norwegian catches, on Russian quotas are included for 1992 and 1993
WHITING Landings, Divisions VIIb,c

Country 1988 1989 1990 199F 1992 1993 1994 1995% 1996 1997
France 113 56 63 40 27 31 27 58  146°  76*
Germany, Fed. Rep, + - - - - - - - - -
Treland 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 B71 674 926 1027 1313 2237 1526 629
* Preliminary 11089-1995 N. Iteland included with England and * Revised

SOLE Landings, Divisions VIIb.c

Country = 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 + + + + - - - + 1
Total : 37 38 41 51 45 6l n 65 68 54
* Preliminary ’ 1'1989-1995 N. Ireland inciuded with England and % Revised

PLAICE Landings, Divisions VIIb,¢

Country 1988 1989 1990 1991 1992 1993 1994 1995 1996_ 1997
France 9 1 11 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 - +
UK (Scotland) + 13 90 3 3 2 3 1 - -
UK 3 -
Total 168 174 233 191 192 199 216 325 272 216
# Preliminary 11989-1995 N. Ireland included with England and % Revised

ICES Coop. Res. Rep. No, 229 ~ Part 2
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Table 3.10.2.2 ICES Divisions VIIj,k nominal international landings as reported to the Working Group.

COD Landings, Divisiens VIIjk

Country 1988 1989 1990 1991 1992 1993 1994 1995 199 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 (Scotland)’ 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 VIj,k

Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium - - - - - - - - - 154
Denmark - + - - - - - - - -
France 200 356 235 178 170 171 142 170°  125% 195
Germany, Fed. Rep. - - + - 14 - na - - -
Ireland 200"  1483' 1304' 1068' 1455' 2977° 3709 5193 4673* 2500
UK (England and Wales) 77 32 18 57 143 175 238 329 390 333
UK (Scotland)* 1 - 33 12 8 12 6 22 - -
Total 496 1871 1590 1315 1790 3335 4095 5714 5188 3182
* Preliminary Mncludes VIIh * Revised

SOLE Landings, Divisions VIIj,k

Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium - - - - - - - - - 51
France 1 2 2 1 2 2 1 1 3% 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 (Scotland)' - - - - 2 5 2 - - -
Total 190 224 268 3185 274 252 189 214 195 168
* Preliminary Includes VIIh * Revised

PLAICE Landings, Divisions VIIjk

Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium - - - - - - - - - 49
Denmark + + - + - + - + - -
France 18 22 21 11 14 10 7 13 24* Q2%
Ireland 3690 454! 338" 478" 477" 383! 2710 317 281% 324+
UK (England and Wales) 27 4 9 18 73 46 60 86 36 31
UK {(Scotland) i - 1 + 6 7 1 4 - -
Total 415 480 369 507 570 446 339 420 341 416
* Preliminary FIncludes VITh * Revised
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3.10.3

State of the stock/fishery: 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 By,

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 caich 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 mot possible to reduce F below the
precautionary threshold in a single year, mmplying a
catch of 11500t in 1999, it is desirable to agree a
multi-annual recovery plan to reduce the fishing
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

Catch Forecast for 1999:

Herring in Divisions VIa (South) and VIib,c

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 0 Fyeq (0.22) has a high probability of
maintaining the stock above the lowest levels. This is
also close to Fo ;. It is suggested that Fy, be set at 0.22.

The lowest reliably estimated SSB is 81 000 ¢. In order
to have a high probability of avoiding this value,
management action to reduce fishing mortality below
Fpa would be required at measured SSBs of 110 000 ¢. It
is suggested that B, be set at 110 600 t.

Sustained fishing at Fpeq 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 antumn and
winter/spring spawning fish. The winter/spring
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 Vilb. Traditional fisheries in
this area were based on the winter/spring 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 caiches prior o
1996 taken from this stock have greatly exceeded the
recommended TAC mainly due to misreporting into
Division VIaN.

Basis TAC = 28 000 t, F(98) = 0.60, SSB(98) = 56 000 t and recruitment of 583 million at age 1 in 1998,

Basis F(99 SSB(99) | Landings(99) | SSB(2000) | Medium-term effect of fishing at given
onward) level
04F(97)=F 0.23 64 000 11 500 74 000 SSB expected equilibrium 127 000 t
_El
0.6F(97) 0.33 60 000 16 500 65 000 SSB expected equilibrium 95 000 t
4 19 060 61 000 SSB ed equilibrium 82 000 t

Shaded scenarios considered inconsistent with the
precantionary 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

ICES Coop. Res. Rep. No. 229 — Part 2

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 resuits
suggested that the stock was stable and capable of
sustaining a TAC of about 25000 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
terminal F in order to define a range of consistent
erminal F's to be used in the assessment, The analysis
indicated that either recent recruitment has been
exceptional or there has been a considerable increase in
fishing mortality. Experience in the fishery suggests
that the latter result is the most likely. An assessment

Catch data (Tables 3.10.3.1-2):

1987 TAC

1988 TAC depending on whether 1987 TAC is taken

1989 TAC

1990 TAC depending on whether 1989 TAC is taken

1991 TAC

1992  TAC (including discards)

1993 Precauntionary TAC (including discards)
1994  Precautionary TAC

1995 Precautionary TAC (including discards)
1996  Ifrequired, precantionary TAC

1997  Catches below 25

1998  Catches below 25

1999 F 70% of F(%7)

carried out using the resulting terminal F’s indicates a
low stock size (consistent with observations from
fishermen in 1997). With this new perception of stock
size, caich forecasts indicate lower catches than
suggested last year if the stock is not to decline further.

Source of information: ACFM working document and
Report of the Herring Assessment Working Group for
the Area South of 62°N, March 1998 (ICES CM
1998/ACFM:14).

18 17 17 -

11-18 14 15 - 29
15 20 21 1.0 29
25-27 27.5 28 235 44
<26 275 23 34 38
29 28 27 0.1 32
29 28 30 0.2 37
28 28 27 0.7 34
36 28 27 28
34 28 25 33
<25 28 28 0.7 27
<25 28
19

Weights in ‘000 t.
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Herring West of Ireland & Porcupine Bank (Fishing Area Vla South)
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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.

Country 1986 1987 1988 1989 1990 1991
France - - - - + -
Germany, Fed.Rep. - - - - - -
Ireland 15,540 15,000 15,000 18,200 25,600 22,500
Nethertands 1,550 1,550 300 2,900 2,533 600
UK (N.Ireland) - 5 - - 80 -
UK (England + Wales) - 51 - - - -
UK Scotland - - - + - +
Unallocated 11,785 31,994 13,300 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 -

reland 26,000 27,600 24,400 25,450 23,800 24,400
Nethertands 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 27,7192 32,500 27,150

"Provisional
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Table 3.10.3.2 Herring West of Ireland and Procupine Bank (Fishing Area Vla South).

Recruitment Spawning Stock Fishing Mortality
Year Age 1 Biomass Landings Bge 3-6
1970 416.27 153.46 20.31 0.167
1971 834.14 144 .85 15.04 0.147
1972 749.57 150.02 23.47 0.193
1973 545.82 185.37 36.72 0.275
1974 604.77 112.18 36.59 0.429
1975 421.31 101.50 38.76 0.407
1976 711.49 77.80 32.77 0.467
1977 601.81 83.96 20.57 0.29%6
1978 1,084.51 87.43 19.72 0.245
1979 1,022.64 113.94 22.061 0.251
1980 548.31 127.89 30.12 0.361
1981 706.25 123.46 24.92 0.283
1982 725.50 127.13 15.21 0.2086
1983 2,425.91 128.00 32.99 0.336
1984 985.95 214.43 27.45 0.190
1985 1,181.50 202.84 23.34 0.160
1986 915.33 236.09 28.79 0.165
1987 3,361.30 211.62 48,60 0.329
1988 501.94 313.43 29,10 0.265
1989 711.99 234.14 29.21 0.185
1590 810.64 201.94 43,97 0.267
1591 515.32 172.68 37.70 0.246
1982 412.38 136.46 31.86 0.264
1983 635.48 116.76 36.7% 0.345
1994 827.61 103.58 33.91 0.362
1995 300.63 84.05 27.79 0.458
1996 807.29 58.55 32.53 0.552 :
1997 1,784.77 58.74 27.23 0.581 A
1998 583.00 56.94 . :
Average 887.36 142.04 29.72 0.301
Unit Millions  100C 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 IXa (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 (Qctopus 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 declined 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 VTII and one in Division [Xa,
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 VIIc in
spring and the French fleets in Division VHIa 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 o a higher dependence of catches on
recruitment in recent years and a change in the
scasonality 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.
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Traditionally the anchovy fishery in Division IXa was
located in the Gulf of Cadiz (Sub-division IXa 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 mackere] in Divisions VIIic and
IXa have been relatively stable over the last ten years.
The proportion of landings by different gears bas
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 min, except for trawlers directed
0 blue whiting or horse mackerel (40 mm). In the Gulf
of Cadiz the legal trawl mesh size is 40 mm. 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 seascnal 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
routing 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 Bp, 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. whiffiagonis} 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.

ICES Coop. Res. Rep. No. 229 — Part 2

Two stocks of Nephrops are considered in Division
Villc and five in Division IXa. For the overall
management areas the landings are slightly decreasing in
Division Villc while the catches fluctuate without a
clear trend in Division [Xa. 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 Tberian 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

State of stock/fishery: The stock is considered to be
outside safe biological limits. SSB decreased wvery
sharply between 1984 and 1986 and is near the lowest
recorded and below the proposed By, Fishing mortality
in 1997 (0.26) was estimated to be below the proposed
¥, 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

Reference points:

Hake - Southern stock (Divisions VIIc and IXa)

management objectives to meet precautionary criteria,
their aim should be to reduce or maintain ¥ 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
the proposed F, = 0.20, corresponding to landings of
less than 9 500 ¢ in 1999, This will rebuild the S8B
above the proposed By, in the short term.

ICES considers that:

ICES proposes that:

By, is 11 000 ¢, the lowest observed spawning stock
biomass,

B.. be set at 18 500 t. Biomass above this affords a high
probability of maintaining SSB above By, taking into
account the uncertainty in assessments.

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

Fp. be set at 0.20. This F is considered to have a high
probability of avoiding Fy, and maintaining SSB above By,
in the medium term taking into account the uncertainty in

assessments,
Technical basis:
Blim:Bloss Bpa -~ Blim x 1.64
Fiim: Fioss F,.: implies a less than 10% probability that (SSBymr< Bpa)

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 By, is 18 500t. The
management advice given above is hased on the
assumption that F97 (Fsq) 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 necar the highest
abundance in the time series. It should be noted that
these year classes are associated with historically low
SSB levels and were strongly revised upwards from last
year’s assessment, in which the stock status appeared

Catch forecast for 1999

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.

Basis: F(98) = F(97) = 0.26, Landings(98}) = 9.9, SSB(99) = 13.2.

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

0.16 0.6F97 74 215 < 5% probability of SSB > B,

0.20 Fra 9.5 20.0 < 10% probability of SSB > By,

Weights in ‘000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: This stock is
exploited in a mixed fishery by Spanish and Portuguese
fleets using trawls, gillnets and longlines. The data
sertes is short and the recruitment variability in the
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stock-recruitment model used for the medinm-term
projections may thus be underestimated.

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 w improve catch-at-age data and to provide September 1998 (ICES CM 1999/ACFM:4).

estimates of discards. Estimates of F, SSB and

recruitments have been revised substantially from

previous assessments,

Catch data (Tables

1987  Precantionary TAC; juvenile protection 150 25.0 15.2

1988 TAC; juvenile protection 150 25.0 15.4
1989  TAC,; juvenile protection 15.0 20.0 12.9
1990  TAC,; juvenile protection 15.0 20.0 12.0
1991  Precautionary TAC 10.0 18.0 11.6
1992 Precautionary TAC 10.3 16.0 12.8
1993 F=10% of F91 ' 1.0 12.0 10.5
1994  F lowest possible at least reduced by 80% 2.0 11.5 9.5

1995  F lowest possible - 85 11.8
1996 F lowest possible - 9.0 89

1997 T lowest possible - 9.0 7.6

1998  60% reduction in F 4.0 8.2

1999 Reduce F below Fp, 9.5

Weights in ‘000 t. -

Stock - Recruitment

F =042 F =028
high med

F =022

low

Recruitment at age 0 (millions)

0 T I T [ T T T E T ]
o 10 20 30 40 50

SSB (1000 tonnes) at spawning time
(run: XSAFAT14)
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Precautionary Approach Plot

Hake, Southern Area (Fishing Areas VIllc and 1Xa)
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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 Pertugal 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 - - - 85 12.3 20.8 6.5 73 138 0.2 34.8
1974 2.6 1.0 2.2 5.8 8.3 14.1 5.1 33 8.6 0.1 22.8
1975 3.3 1.3 3.0 7.8 11.2 19.0 6.1 43 104 0.1 29.5
1976 3.1 1.2 2.6 6.9 10.0 16.9 6.0 31 9.1 0.1 26.1
1977 1.5 0.6 1.3 34 5.8 9.2 4.5 1.6 6.1 02 15.5
1978 14 0.1 21 36 49 8.5 34 1.4 438 0.1 134
1979 1.7 0.2 2.1 4.0 7.2 11.2 39 1.9 5.8 - 17.0
1980 2.2 0.2 5.0 7.3 5.3 12.6 4.5 23 6.8 - 15.4
1981 1.5 03 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 25 7.5 - 17.1
1983 2.1 0.4 6.6 9.0 5.3 14.3 5.2 29 8.0 - 224
1984 2.3 0.3 7.3 10.1 5.8 16.0 4.3 1.2 5.5 - 21.5
1985 1.8 0.8 44 7.0 5.3 123 38 2.1 5.8 - 18.2
1986 2.1 0.8 3.5 6.4 49 11.2 32 1.8 4.9 0.0 16.2
1987 2.0 0.5 44 6.9 335 104 35 1.3 4.8 0.0 15.2
1988 2.0 0.7 30 5.6 37 9.4 4.3 1.7 6.0 0.0 154
1989 1.9 0.6 2.0 4.4 39 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 23 1.1 34 0.0 12.0
1991 14 0.4 22 4.0 3.6 7.7 2.7 1.2 4.0 0.0 11.6
1992 1.5 04 21 3.9 38 7.7 3.8 1.3 5.0 - 12.8
1993 1.3 04 28 4.4 2.7 7.0 3.0 0.9 39 - 11.0
1994 1.9 0.4 1.5 37 27 6.5 2.3 0.8 31 - 9.5
1995 1.6 04 1.0 29 5.3 8.2 2.6 1.0 3.6 - 11.8
1996 1.2 0.2 1.0 23 3.6 6.0 2.0 0.9 2.9 - 8.9
1997 1.0 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 VIIIc and [Xa).

Recruitment Spawning Stock Fishing Mortality

Year Age 0 Bicmass Landings Age 2-5
1982 121.96 46 .02 17.11 0.307
1983 104.87 43.76 22.38 0.410
1984 132.87 36.97 21.49 0.326
1985 93.27 22.76 18.15 0.389
1986 101.04 17.21 16.19 0.482
1987 94,04 17.41 15.23 0.471
1988 80.93 17.61 15.41 0.394
1989 51.83 15.07 12.89 0.413
1990 52,53 15.48 11.99 0.350
1991 57.06 15.81 11.62 0.316
1992 68.33 16.70 12.82 0.398
1993 59.96 15.96 10.94 0.269
1994 76.98 12.50 9.54 0.285
1995 114.5% 11.28 11.78 0.481%1
1996 122.28 12.05 8.88 0.365
1987 146.82 12.26 7.62 0.260
1998 . 13.17 .

Average 92.48 20.12 14.00 0.370

Unit Millions 1000 tonnes 1000 tonnes -
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State of stocks/fishery: 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.
whiffiagonis) are below F. .4 for both species and the
proposed Ky, in L. boscii. Fishing mortality on L. boscii
has been above the proposed Fy, 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

Reference points: L. boscii

Megrim (L. boscii and L. whiffiagonis) in Divisions VIIIc and IXa

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

Advice on management: ICES reiterates its advice
from 1996 and 1997, that a reduction in F of at least
50% from Fy, (F(95-97)) should be implemented,
corresponding to landings in 1999 of 800 t of L. boscii
and 200 t of L. whiffiagonis. At the advised catches S5B
will rebuild above the proposed By, for L. whiffiagonis in
the short term, but will remain below the proposed By, for
L. boscii.

ICES considers that:

ICES proposes that:

Bin is 4700t the lowest | B, be set at 6500t Biomass above this affords a high probability of

observed spawning stock biomass,

maintaining SSB above By, taking into account the uncertainty in assessments.

Fun is 0.25, the fishing mortality
estimated to lead to potential

F,. be set at 0.20. This F is considered to have a high probability of avoiding
F}., taking into account the uncertainty in assessments.

stock collapse.

Technical basis:

Bli.m:Bloss- Bna -~ Biim x 1.4,

Fiim:Fiose. The time series is short | Fy,:Fun x 0.8.
and F),; is poorly defined.

Reference points: L. whiffiagonis

ICES considers that:

ICES proposes that:

spawning stock biomass.

By, is 9001, the lowest observed | B,, be set at 1500t. Biomass above this affords a high probability of
maintaining SSB above By, taking into account the uncertainty in assessments.

Fiim is not defined. Fyq: N0 proposal,

Technical basis:

Blim:Bloss- Bm -~ Bﬁm x 1.64.

Fji: Not defined, Fpa: No proposal.

Relevant factors to be considered in management: The
TAC covers both megrim species (L. boscii and L.
whiffiagonis) and has been set well above actual catches
in recent years. For L. whiffiagonis, there is a low
probability of SSB remaining below the proposed B, in
2000 at the recommended fishing mortality, but a greater
reduction in F would be required to enable the SSB of L.
boscii to reach the proposed B, by 2000. At 0.5 Fy,
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however, the SSB of L. boscii has a high probability of
recovering to above By, in the medium term.

Management should take into account that both megrim
species are caught together in fisheries which contain a
large number of other commercial species, including
southern hake.

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




Catch forecast for 1999:

L. boscii: Basis: F(98) = F(95-97) = 0.33, Landings (98) = 1.5, 8§B(99) = 5.0

F(99) Basis Catch(98) | Landings(98) | SSB (2000) | Medium-term effect of fishing at given level
onwards

0.07 0.2 F(95-97) 0.34 6.08 n/a

0.16 0.5 F(95-97) 0.79 3.56 n/a

Weights in ‘000 t.

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

F(99) Basis Catch(98) | Landings(98) | SSB (2000) | Medium-term effect of fishing at given level
onwards
0.13 0.5 F(95-97) 0.20 1.53 /a

Weights in ‘000-t. .
Shaded scenarios-considered inconsistent with the precautionary approach.

- 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 VIIIc and IXa, and L whiffiagonis is
distributed in both ICES Divisions with its highest
abundance in Division VIIlc,

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.

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

In Division VIIc and IXa the peak spawning period of
both megrims species is in March.

Age-based 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
particalar, the Spanish survey has helped to improve
the XSA estimates for most of the ages.

Source of information: Report of the Working Group
on the Assessment of Sounthern Shelf Demersal Stocks,
September 1998(ICES CM 1999/ACFEM:4).
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Catch data (Tables 3.11.3.a.1-2 and Tables 3.11.3.b.1-2):

1987 Notdealtwith - 13.0 2.19 1.69 0.50
1988  Not dealt with - 13.0 3.04 222 0.82
1989  Not dealt with - 13.0 3.34 2.63 0.71
1990  Not dealt with - 13.0 293 1.95 (.98
1991 No advice - 14.3 2.29 1.68 0.61
1992  No advice - 143 2.44 1.92 0.52
1993 L boscii no long-term gain in - 3.0 1.76 1.38 0.38
increasing F, L whiff. within safe ‘

1994 No long-term gains in increasing F - 6.0 1.88 1.40 0.48
1995  Concern about low SSB - 6.0 1.87 1.65 022
1996  Mixed fishing aspects - 6.0 1.43 1.10 0.33
1997  Reduce F by at least 50% - 6.0 1.25 0.9 0.36
1998  Reduce F by at least 50% 0.9' 6.0

1999  Reduce F by at least 50% 1.0!

'Including L. whiffiagonis+ L. boscii. Weights in ‘000 t.

Megrim’s combined short-term forecasts in
Divisions VIIIc and IXa
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Megrim (L.boscii) in Divisions VIIic and IXa

Stock - Recruitment

50 —
—_— - o
[72]
—
2 40
— B
E .
— * ok e
% 30 — - e *
(&3 -
o
= 20 " e
aQr
g -
g 10 — E
D
o _
0 ’ z : | : | ' | : | I ' | : ]
0 1000 2000 3000 4000 8000 6000 7000 8000
SSB (tonnes) <t spawning time
(run: XSANELOQ9) -
Megrim (L.whiffiagonis) in Divisions VIIIc and [Xa
Stock - Recruitment
14 —
- | *
g 12 *
= ] =
E 10 8
— -l 4
> 87 "
[») |
_S 6 — 4
g B e
£ 4
= <
- -
|-
[
@ 2
m —
e
0 T T T T l T L T T E L T T T ]— T ] T T | T T T T | T T T T l
0 500 1000 1500 2000 2500 3000

SSB (tonnes) at spawning time

(run: XSANELOB)

ICES Coop. Res. Rep. No. 229 — Part 2 113




Landings

Recruitment {(age 1)
Mean = 1637 Mean = 30.2
30007 60—
2250~ 5
v i 2
E 1500 :‘=3 50}
2 E
7 I_IH k H H
¢ T T T Lan I T m T T
1966 1938 990 1892 1994 1996 1998 1986 1988 1090 1892 1994 1996 1998
Fishing mortality (ages 2-4) Spawning stock biomass
Mean = 0.348 Mean = 5939
0.500° 8000
0.37% BRO0—
H
0.250 € 000
5"
0.125 2000
0.000 T T T T T 1 4 T T T T T T T 1
1806 1928 1980 1982 1994 1986 1068 1986 w088 1964 1882 1984 1596 1908
L. boscii
Yield and Spawning Stock Biomass
Long term forecast Short term forecast
Yield Biomass Yield Biomass
60 — 750 7500
H + 3
J \‘ t
5 - 600 - 6000
451 % L L
¥ 1 \\ N 460 “w B 4w0 n
, L L o
£ 1] . £ L £
& ., & £
. - 200 - ac00
s, T " i
_____________ 150 [ 1500
& T T T T T T T I T o o T T T T T T T T T T T 0
¢.00 015 0.30 045 0.60 275 0.00 015 0.3 645 0.60 .75
Fishing mortality (ages 2 - 4,u) Fishing mottality {agas 2 - 4,u)
— Yield per recruit —--- Biomass at year start = Yleld in 1999

114

===- Biemass in 2000 at year start

ICES Coop. Res. Rep. No. 225 — Part 2




Landings Recruitment (age 1)
Mean =547 Mean = 8.14
1000 — 20
75“‘: 15
w E "
£ soo] £ 0]
= E
250-; l_] ’—I H F- H I——l
! [ ] Ainn
T T T T T o 1 | IS B T 1
1086 1988 190¢ 1982 1994 1986 1898 1986 1888 1090 1892 1984 1986 1998
Fishing mortality (ages 2-4) Spawning stock biomass
Mean = 0.329 Mean = 1800
0.450 3000-)
0.375 1
2250
0.300 1
g 4
0.235 £ 1500
_'Ci -
0150 b
750
0.075
0.0007 T T T T T 1 @ T T T T T 1
1885 1888 1984 1992 1994 1826 1883 1986 1088 1200 1982 1584 1896 1958
L. whiffiagonis
Yield and Spawning Stock Biomass
Long term forecast Short term forecast
Yield Bfomass Yield Biomass
5] 1000 600 — 2000
A e
50 Y, el
Y - 750 450~ I 1500
« 457 ) \, @ e | 7 T [ 3
§ ] h% L osoo E £ 300 - 1000
o ™ ES s | r g
80
i T ~ 250 150 - s00
L S 1 et S B
o T T T T Y [1] [y T T T T T T T [
0.00 0.15 030 045 0.60 0.00 015 0.30 045 050
Fishing mortality (ages 2 - 4,u) Fishing mortality (ages 2 - 4,u)
— Yield perrecru?  ———- Blomass at year start === Yleld In 1999 -~~~ Biomass in 2000 at year start

ICES Coop. Res. Rep. No. 229 — Part 2

115




Precautionary Approach Plot
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Precautionary Approach Plot
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Table 3.11.3.a.1 Four Spot Megrim (L. boscii) in Divisions VIIIc, IXa. Total landings (t).

Spain Portugal Total
Year VIHc IXa Total IXa VIlc, IXa
1986 799 197 996 128 1124
1987 995 586 1581 107 1688
1988 917 1099 2016 207 2223
1989 805 1548 2353 276 2629
1990 927 798 1725 220 1945
1991 841 634 1475 207 1682
1992 654 938 1592 324 1916
1993 744 419 1163 221 1384
1994 665 561 1227 176 1403
1995 685 826 1512 . 141 1652
1996 480 448 928 170 1098
1997 5035 289 794 101 896

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

Recruitment Spawning Stock Fishing Mortality

Year Age 1 Biomass Landings Age 2-4
1986 50.35 5.38 1.12 0.291
1987 45.34 6.75 1.69 0.340
1988 28.81 7.51 2.22 0.371
1989 31.85 7.39 2.63 0.476
19390 29.65 6.79 1.85 0.310
1891 18.15 6.44 1.68 0.255
1992 37.70 5.78 1.92 0.467
1993 31.85 5.82 1.38 0.338
1594 9.18 5.55 1.40 0.337
1995 32.85 4.98 1.65 0.445
1996 27.96 4.76 1.10 0.339
1997 18.82 4.69 0.90 0.202
1998 ; 5.26

Average 30.21 5.94 i.64 0.348

Unit Millions 1000 tonnes 1000 tomnnes -
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Table 3.11.3.b.1

Megrim (L. whiffiagonis) in Divisions VIIIc, IXa. Total landings (t).

Spain Portugal Total

Year Villc IXa Total IXa VIic, IXa

1986 508 98 606 53 659

1987 404 46 450 47 497

1988 657 59 716 101 817

1989 533 45 578 136 714

1990 841 25 866 111 977

1991 494 16 510 104 614

1992 474 5 479 37 516

1993 338 7 345 38 383

1994 440 8 448 31 479

1995 173 20 193 25 218

1996 283 21 305 24 329

1997 298 12 310 46 356

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

Recruitment Spawning Stock Fishing Mortality
Year Age 1 Biomass Landings Age 2-4
1986 9.78 2.31 0.66 0.322
1987 12.33 1.96 0.50 ¢.29¢
1988 11.11 2.39 0.82 0.416
1989 10.34 2.62 0.71 0.341
1890 12.06 2.89 0.98 0.379
1951 4.92 1.84 0.61 0.405
1892 10.86 1.77 0.52 3.338
1693 3.45 1.56 0.38 0.287
1994 0.59 1.23 0.48 0.416
19295 8.92 0.90 0.22 0.208
1996 7.46 1.22 0.33 0.236
1997 5.88 1.33 0.36 0.314
1998 1.38

Average 8.14 1.80 0.55 0.329
Unit Millions 1000 tomnes 1000 tonnes -
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3.114

State of stocks/fishery: 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 By, and fishing mortality has been above the
proposed Fp,.

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,.

Reference points: L. piscatorius

Anglerfish in Divisions VIIIc and IXa (L. piscatorius and L. budegassa)

Advice on management: ICES advises that F for
both species should be reduced to F,,, corresponding
to landings in 1999 of no more than 2 600t of L.
piscatorius and 1600t of L. budegassa. This advice
corresponds to a 50% reduction in Foy for L. piscatorius
and a 30% reduction from Fy; for L. budegassa. If F is
kept below the advised value the biomasses of both
species are expected to recover above the proposed By,
in the medium term.

ICES considers that:

ICES proposes that:

B, is 2 000 t, the rounded value | B,, be sct at 7300t. Biomass above this affords a high probability of
of the lowest observed spawning | maintaining SSB above By, taking into account the uncertainty in assessments,

stock biomass. This value is equal to the biomass estimated to provide maximum sustainable
yield.

Fiy is not defined. Fp be set at 0.66. This F is consistent with the proposed B, and approximates
Fusy.

Technical basis: General production model (ASPIC)
Biin: Bioss. Bpa: Busy.

Fiim: Fra: Fusy.

Reference points: L. budegassa
ICES considers that:

ICES proposes that:

By, is 2000t the lowest{ B, be set at 3700t Biomass above this affords a high probability of

observed spawning stock | maintaining SSB above By, taking into account the uncertainty in assessments.

biomass. This value is equal to the biomass estimated to provide maximum sustainable
yield.

Fun not defined. F,. be set at 0.57. This F is consistent with the proposed By, and approximates
Fusy.

Technical basis: ASPIC
Biin: Bross. B Busy.
Flim: Fpa: FM3Y.

these stocks should take into account that L. piscatorius
and L. budegassa are caught together with other species
in mixed trawl fisheries.

Relevant factors to be considered in management:
Previous TACs have been well above landings and
unrestrictive. Management of these fisheries harvesting

Catch forecast for 1999:

White anglerfish (L. piscatorius)

Basis: F(98) = F(97) = F/Fysy = 2.0, Landings(98) = 3.0, B/Busy(99) = 0.3

F/Fusy(99) | Basis | Catch(99) | Landings(99) | B/Busy (2000) | Medium-term effect of fishing at given level
0.79 0.4Fy, 2.5 25 0.8 n/a

1.00 F,. 2.6 2.6 0.7 n/a

Weights in ‘000 t.
Shaded scenarios considered inconsistent with the precantionary approach.
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Black anglerfish (L. budegassa)

Basis: F(98) = F(97) = F/FMSY =1.51, Landmgs(%) = 1.7, Bmesy(gg) = 0.54

FiFusy(99) Basis Catch(99) | Landings(99)

B/Basy (2000) | Medium-term effect of fishing at given level

0.91 0.6Fy 1.5 1.5

0.8 n/a

1.00 F,. 16 1.6

0.7 n/a

Weights in ‘000 t.

Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: Both species are
caught in mixed fisheries by Portuguese and Spanish
fleets. In the early 1970s, commercial interest for these
species increased and a directed artisanal fishery
developed in Spain, originally targeting large fish.

Last year, an altermative assessment methodology to
XSA was used for these stocks by applying a new
length-VPA analysis. This year, a surplus production
model incorporating covariates was used to provide

Catch data (Tables 3.11.4.1-2):

guidance reference points, as well as a perspective of
the evolution of total biomass and prediction of
Iandings under different fishing mortalities. The results
are dependent on how well the relative changes in
CPUE reflect the stock changes.

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

1987 Not dealt with - 12.0 89 5.1 38
1988 Not dealt with - 12.0 10.0 6.3 3.7
1989 Not dealt with - 12.0 7.6 5.0 2.6
1990 Not dealt with - 12.0 6.1 3.8 2.3
1991 No advice. - 12.0 58 3.6 22
1992 No advice - 12.0 4.2 2.1 2.1
1993 No long-term gain in increasing F - 13.0 45 2.3 22
1994 No advice - 13.0 36 2.0 1.6
1995 If required a precautionary TAC - 13.0 3.6 1.8 1.8
1996 If required a precautionary TAC - 13.0 4.6 3.0 1.6
1997 If required a precautionary TAC - 13.0 5.5 3.7 1.8
1998 Restrict catch to < 80% recent 10.0
1999 Reduce F to Fy, 4.2!
'For both species combined. Weights in ‘000 t.
L. piscatorius L. budegassa
tandings Landings
Mean = 4453 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.

VilIc IXa VIlIc+IXa
YEAR Spain Spain Spain Portugal Portugal
Trawl Gillnet TOTAL Trawl Trawl  Artisanal TOTAL TOTAL
1978 n/a n‘fa n/a 258 0 115 373
1979 n/a nfa n/a 319 0 225 544
1980 2806 1270 4076 401 0 339 740 4816
1981 2750 1931 4681 335 0 352 887 5568
1582 1915 2682 4597 875 0 310 1185 5782
1983 3205 1723 4928 726 v 460 1186 6114
1984 3086 1690 4776 578 186 492 1256 6032
1985 2313 2372 4685 540 212 702 1454 6139
1986 2499 2624 5123 670 167 910 1747 6870
1987 2080 1683 3763 320 194 864 1378 5141
1988 2525 2253 4778 570 157 817 1543 6321
1989 1643 2147 3790 347 259 600 1206 4996
1990 1439 985 2424 435 326 606 1366 3790
1991 1490 778 2268 319 224 829 1372 3640
1992 1217 1011 2228 301 76 778 1154 2111 _
1993 844 666 1510 72 111 636 819 2329
1954 690 827 1517 154 70 266 490 2007
1995 830 572 1403 199 66 166 431 1834
1996 1306 745 2050 407 133 365 903 2955
1997 1449 1191 2640 315 110 650 1075 3714

122 ICES Coop. Res. Rep. No. 229 — Part 2




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

VIlIc IXa VIlIc+IXa
YEAR Spain Spain Spain Portugal Portugal
Trawl Gillnet TOTAL Trawl Trawl  Artisanal TOTAL TOTAL

1978 n/a nfa n/a 248 0 107 335

1979 n/a n/a nfa 306 0 210 516

1980 1203 207 1409 385 0 315 700 2110
1981 1159 309 1468 505 0 327 832 2300
1982 827 413 1240 841 0 288 1129 2369
1983 1064 188 1252 699 0 428 1127 2379
1984 514 176 690 558 223 458 1239 1929
1985 366 123 439 437 254 653 1344 1833
1986 553 585 1138 379 200 847 1425 2563
1987 1094 888 1982 813 232 804 1849 3832
1988 1058 1010 2068 684 188 760 1632 3700
1989 648 351 999 764 272 542 1579 2578
1990 491 142 633 689 387 625 1701 2334
1991 503 76 579 559 309 716 1584 2163
1992 451 57 508 485 287 832 1603 2111
1993 516 292 809 627 196 596 1418 2227
1994 542 201 743 475 79 283 837 1580
1995 913 104 1017 615 68 131 814 1831
1996 840 105 945 342 133 210 684 1629
1997 800 198 998 524 81 210 815 1813
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3.11.5

Mackerel in Divisions VIIIc and IXa (Southern Component)

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

3.11.6

State of stock/fishery: 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 Fy,, 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 F

Reference points:

Southern horse mackerel (Trachurus trachurus) (Divisions VIIIc and IXa)

and to increase or maintain spawning stock biomass
above B

Advice on management: Fishing mortality should
not be allowed to increase from 1997, corresponding
to landings of 58 000t 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.

ICES considers that:

ICES proposes that:

observed biomass.

Bin is 136000t the lowest [ By, be set at 205 000 t. This affords a high probability of maintaining SSB
) above By, taking into account the uncertainty of the assessment.

Fup is 0.27, the fishing mortality | Fp. be established at 0.17. This F is considered to provide approximately 95%
estimated to lead to potential | probability of avoiding Fy,, taking into account the uncertainty of assessments.

stock collapse.
TFechnical basis:
B = Blass- BE.E = B x 1.5,
Fiin = Floss. Foo = Fip x 1,63, Fpe = 0.16, Freq = 0.165.

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

Catch forecast for 1999:
Basis: F(98) = F(95-97) = (),18; Landings (98) = 56.

F(99) Basis SSB (99) Catch (99) Landings (99) SSB (2000)
0.04 0.2 Fesom 238 13 259
0.07 0.4 Fos o7 236 25 249
0.11 0.6 Fos-o7) 235 37 239
0.14 0.8 Fos_om) 233 48 230
0.16 0.9 Fs-e7) 232 53 226
0.18 Fos.om 245 235

Weights in ‘000 t. Shaded scenario considered inconsistent with the precautionary approach.

Elaboration and special comment: This stock is
exploited by trawl and purse scine 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 iwo 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

124

Portuguese trawlers and purse seiners. The increase of
the Spanish purse seiners catches can be explained by
the decrease in abundance of target species like 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, Scptember 1998 (ICES CM
1999/ACFM:6).

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




Catch data (Tables 3.11.6.1-3):

1987 Notassessed T T 72.5° 55
1988  Mesh size increase - 82.0° 56
1980 Noincrease in F; TAC 72.5 73.0° 56
1990 FatFy,; TAC 38 55.0° 49
1991  Precautionary TAC 61 73.0* 46
1992  Ifrequired, precautionary TAC 61 73.0° 51
1993  No advice - 73.0* 57
1994  Status quo prediction 55° 73.0* 53
1995  No long-term gains in increasing F 63° 73.0* 53
1996  No loitg-term gains in increasing F 60° 73.0* 45
1997  No advice - 73.0* 57
1998  F should not exceed the F(94-96) 59 73.0

1999 Noincrease in F 58

‘Includes all Trachurus spp. “Includes only Trachurus trachurus L. *Division VIIIc, Sub-areas IX and X, and CECAF
Division 34.1.1 (EC waters only). “Division VIIIic and Sub-area IX. *Catch at status quo F. Weights in ‘000 .

Stock - Recruitment

F =0.28

—
)
o
2
£
S
o
o F =017
o med
—
o
=
)
E F =007
3 fow
.
O
Q
o

0 50 100 150 200 250 300

SSB (1000 fonnes) at spawning time
(run: XSAPABOS)

ICES Coop. Res. Rep. No. 229 - Part 2 125




Landings Recruitment (age 0)
Mean = 53.3 Mean = 1386
TSj . 2000~
] ] M
B0~
] 2250
- 4] 2
g £ 1500
Q —
= e E ]
HHHH HHHHH
M T LI T | L T 0 T T T 1
1964 1986 1088 1080 1902 1084 1906 008 1984 1986 1988 1990 1092 1994 1996 1968
Fishing mortality (ages 1-11) Spawning stock biomass
Mean = 0.191 Mean = 222
0,300 300
uzzs—‘ 2251
0.150; é 150-]
: e
oms—‘ 15;
0.000 T T T T - 1 o T T T T T [
1984 1986 1988 1990 1092 1964 1996 1958 1584 1986 1588 1600 1892 1954 1906 1098
Southern Horse Mackerel (Trachurus trachurus)
(Divisions VIIIc and IXa)
Yield and Spawning Stock Biomass
Long term forecast Short term forecast
Yield Biomass Yield Biomass
5.0 900 1207 300
75 L 250 100—] IS -
kY I [ S 225
30.0 “\ |- 600 I "
E 225 . [ 450 E 2 g0 150 &
& & g 8
. & o
15.0-] hy L 200 10
\,_‘_\ - 75
T — 150 20—
o0 i T T T ° o T 1 T ‘ °
©.000 0.075 ©.150 0.225 0,304 0.375 0.000 .05 0.150 .25 0.300 0.875
Fishing mortality (ages 1 - 11,u} Fishing mortality {ages 1 - 11,u)
— Yield per recruit ~—-- Blomass at spaw, time — Yield in 1899 -—=- Blomass in 2000 at spaw. time
126 ICES Coop. Res. Rep. No. 229 — Part 2




Precautionary Approach Plot
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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 Portugal (Division IXa) Spain (Divisions IXa + VIIIc) Total
VIic+iXa
Trawl Seine Artisanal Total Trawl Seine Hook Gillnet  Total
1962 7231 46,345 3,400 56,976 - - - - 53202 110,778
1963 6,593 54,267 3,900 64,760 - - - - 53420 118,180
1964 8,983 55,693 4,100 68,776 - - - - 57,365 126,141
1965 4,033 54,327 4,745 63,105 - - - - 52282 115,387
1966 5582 44,725 7,118 57,425 - - - - 47,000 104,425
1967 6,726 52,643 7,279 66,648 - - - - 53351 119,999
1968 11,427 61,985 7252 80,664 - - - - 62,326 142,990
1969 19,839 36,373 6,275 62,487 - - - - 85781 148268
1970 32,475 29,392 7,079 59,946 - - - - 98418 158364
1971 32,309 19,050 6,108 57,467 - - - - 75349 132,816
1972 45452 28,515 7,066 81,033 - - - - 82247 163280
1973 28,354 10,737 6,406 45,497 - - - - 114,878 160,375
1974 20916 14,962 3,227 48,105 - - - - 78,105 126,210
1975 26,78 10,149 9,486 46,421 - - - - 85688 132,109
1976 26,850 16,833 7,805 51,488 89,197 26,291 376' - 115864 167,352
1977 26441 16,847 7,790 51,078 74,469 31,431 376' - 106276 157,354
1978 23,411 4,561 4,071 32,043 80,121 14945 376 - 95442 127485
1979 19,331 2,906 4,680 26,917 48,518 7428 376 - 56,322 83,239
1980 14,646 4,575 6,003 25,224 36,489 8,948 376 - 45813 71,037
1981 11,917 5,194 6,642 23,733 28,776 19330 376 - 48482 72,235
1982 12,676 9,906 8,304 30,886 2 2 - - 28,450 59,336
1983 16,768 6,442 7,741 30,951 8511 34,054 797 - 43,362 74,313
1984 8,603 3,732 4,972 17,307 12,772 15334 884 - 28,990 46,297
1985 3,579 2,143 3,608 9420 16,612 16,555 949 - 34,109 43,529
1986 ? -z e 28,526 9464 32,878 481 143 42,967 71,493
1987 11,457 6,744 3,244 21,445 2 A 2 233,193 54,648
1988 11,621 9,067 4,941 25,629 2 2 2 230,763 56,392
1989 12,517 8,203 4,511 25,231 7 2 2 231,170 56,401
1990 10,060 5,985 3,913 19,958 10,876 17,951 262 158 29,247 49,205
1991 9,437 5,003 3,056 17,497 9,681 18,019 187 127 28,014 45,511
1992 12,189 7,027 3,438 22,654 11,146 16,972 81 103 28302 50,956
1993 14,706 4,679 6,363 25747 14506 16,897 124 154 31,681 57,428
1994 10,494 5,366 3,201 19,061 10,864 22,382 145 136 33,527 52,588
1995 12,620 2,945 2,133 17,608 11,589 23,125 162 107 34,983 52,681
1996 7,583 2,085 4,385 14053 10,360 19917 214 146 30,637 44,690
1997 9,446 5,332 1,958 16,736 8,140 31,582 169 143 40,034 56,770
‘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 - - - - -

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 1690

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 2 2 2 - - 6,000

Spain 23,292 40,334 30,008 26,629 27,170 25,182

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

USSR - 656 - - - -
Unallocated + discards - - - - - 1,500

Total 27,7140 45,362 37,703 34,177 38,686 43496

Country 1991 1992 1993 1994 1995 1996 1997
Denmark 1,349 5778 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 25,400 28,349 29,428 31,081
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 48269 40,930
"Preliminary.
“Included in Sub-area VII.
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Table 3.11.6.3  Southern horse mackerel (Divisions VIIc and IXa).

Recruitment Spawning Stock Fishing Mortality

Year Age O Biomass Landings Age 1-11
1985 1,692.39 136.36 43.53 0.168
1986 2,6865.05 193.58 71.49 0.268
1887 1,465.91 218.47 54.65 0.194
1988 1,001.73 221.43 56.39 0.218
1989 1,247.57 219.03 56.40 0.232
1990 1,034.93 234.62 49.21 0.174
1991 2,004,52 239.87 45.51 0.158
1592 1,603.39 233.86 50.96 0.186
1993 1,245.10 223.10 57.43 0.201
1994 644,04 199.32 52.5% 0.157
1995 558.29 227.00 52.68 0.17%
1996 1,420.35 243 .64 44.69 0.137
1597 1,440.49 255.37 56.77 0.215
1998 . 255.88 ;

Average 1,386.44 221.54 53.25 0.191

Unit Millions 1000 tonnes 1000 tonnes -
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3.11.7 Sardine

3.11.7.a

State of stock/fishery: 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 By, 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

Reference points:

Sardine in Divisions VIIIc and IXa

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 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,

ICES considers that:

ICES proposes that:

biomass in recent history.

assessment.

By is 2200001, the lowest observed | B,, be established at 300000t This affords a high probability of
maintaining SSB above By, taking into account the uncertainty of the

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

Technical basis:

Biir = Bies; (recent time series),

By, ~ Bis; X 1.4,

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
preductivity of the stock. There is clearly a need to
reduce fishing.

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.

Acoustic surveys of Division IXa in November and March
(when sardine aggregate to spawn) indicate an increase in

ICES Coop. Res. Rep. No. 229 — Part 2

abundance, whereas surveys in VIIc 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 VIilc.

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 camnot 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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Catch forecast for 1999:
Basis: F(98) = F(97) = 0.70, Landings (98) = 108.

F (99) Basis . S8B (9 Catch (99) Landings (99) SSB (2000)
0.2 Fq 269 27 321

0.28F; 266 38 309
53 o 257

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.

Elaboration and special comment: The assessment each vessel by fishing day. The closure of the trawl
model was extensively revised. Several modeis have tisheries during 24 consecutive hours in each week was
been evaluated for various data treatmeni and selection also legislated on the 30th of April 1997, During the
pattern and o use supplementary iniormoalion  as closure. the fishing vessels had to stay in the harbour,
necessary. Only data consistently aged 1 5- were except the ¢rustacean trawlers, Given the ICES advice
included (years 1989 and later). Nevertheics: duc o from My 1998, the Portugucse Government legisiated
changes in selection paltern. it is et o obtain a 1 July 1998 that in 1998 the catches of sardine had to
meaningtul comparison between the steck size and the he reduced by 10% relatively to 1997, for what
fishing mortalily in the mid 19705 and the Jate 19903, individual vessel quctas where negotiated. For the
Spanish fleet the maximum catch per vessel was
Following agreements with the purse-seiner wier 2duced in 1998, Tiis is the first time restrictive
assuciadons ape tie Pormuguese Covertiteni  the manggement measures huve been adopied for the
closure of purse-seite sardine fshery during one week sardee fishery.
per month was legislated oo 30 th «¢ April 1997 The
maximum number of fishing 3ays per vassel was {ixed Source of information: Report of the Waorking Group
oy fishing area. The maximuom mcunt of  wdine a3 1 ue  Axsessment of Mackerel, Horse Mackerel,
bv-caich of purse scine dsneries dirzuwd wo othos Surfine and anchovy, September 1998 (ICES M
species was limited to 0% of the ol catch retaina2gd 99 SCN 80,
onboard

Catch data {Tablcs 3.11.7.a. 12

1987 Noincrease in F; TAC e . 178

1988 Noincrease in F. TAC il - io7 162
1982  Noincrease in B TAC 22 - i46 141
1990  Roen: for increased F 227 - 1350 146
1991  Precautionary TAC 174 - 135 133
1992 No advice . - 130
1993 Precautionary TAC 135 - 142
1994 No advice £138' - 137
1995  No advice; apparently stable stock - - 125
1996  Lowest possible level - - 117
1997  Lowest possible level - - 115
1998  Significant reduction -

1999  Reduce Fto (.2 38

'Estimated catch at Status quo F. *Catch corresponding to 20% increase in F. Weights in ‘000 t.
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Landings of sardine in Divisions VIIIc and IXa by country during 1940-1997.
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Table 3.11.7.a.1 Annual landings (t) of SARDINE in Divisions Vlilc 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 85922
Spain 45931 56437 62,147 85,380 100,880 103,645 95217
Cadiz (IXa South, Spain) 5619 3,800 3,120 2,384 2442 2,688
Total* 125750 139990 153,441 191,682 214,133 204,504 181,139
COUNTRY 1984 1985 1986 1987 1988 1989 1990
Portugal 95,110 111,709 103,451 90214 93,591 91,091 92,404
Spain 107,576 92,398 77,155 78,611 64,949 46,035 46,753
Cadiz (IXa South, Spain) 3319 4333 6,757 8870 2990 3835 6503
Total* 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 85757 81,156
Spain 35,118 42,739 48391 38332 33,566 25,674 27,878
Cadiz (IXa South, Spain) 4834 4,196 3664 3782 3,996 5304 6,780
Total* 127,756 126,054 138,795 132,800 121,384 111,431 109,034

*not including Cadiz

D Discards included
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Table 3.11.7.2.2 Sardine in the Southern Area (Fishing Areas VIiIc and IXa).

Recruitment Spawning Stock Fishing Mortality

Year Age 0 Biomass Landings Age 2-5
1977 11,148.50 176.43 125.75 0.358
1978 13,793.90 230.72 139.99 0.418
1979 15,430.40 291.19 153.44 0.477
1980 16,669.00 379.75 191.68 0.349
1981 11,116.10 475.24 214.13 0.360
1982 7,840.25 514.52 206.01 0.375
1983 23,032.90 486.95 183.83 0.304
1584 9,233.14 522 .39 206.01 0.254
1985 6,306.83 567.11 208.44 0.322
1986 5,781.68 494 .14 187.136 0.373
1987 10,948.90 391.38 177.70 G.407
1988 6,263.52 347.98 161.53 0.416
1989 6,129.95 294 .46 140.96 0.418
1990 5,926.84 289.82 145.66 0.400
1991 13,455.80 268.95 132.58% 0.490
1992 10,284.40 374.90 130.25 0.411
1993 3,685.52 426.75 142.46 0.443
1994 3,778.01 405.81 136.58 0.357
1995 2,539.41 403.16 125.38 0.342
1996 6,712.79 285.40 116.74 0.503
1987 5,792.75 219.90 115.81 0.704
1998’ . 253.49 .

Average 9,327.17 368.20 159.16 0.404

Unit Millions 1000 tonnes 1000 tonnes -

ICES Coop. Res. Rep. No. 229 — Part 2 137




3.11.7.b

Respense to request for advice from the European
Commission, Directorate General for Fisheries, 22
January 1998:

The stock of sardine in ICES Divisions VIIIc and IX 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 wmeeting 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 at the end of 1997 and in spring of
1998, as well as the catch figures for 1997,

State of stockffishery: 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 recruitments 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 untit 1995,
In the last two years it seems to have increased
substantially to about (.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 at least 80% in fishing
mortality is required in 1998.

Relevant factors to be considered in management:
This species has not been managed on the basis of a
TAC.
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Updated advice for Sardine in Divisions VIIIc and IXa, May 1998

The Portuguese national management measures include
secasonal closure of the fishery during the spawning
time, and in 1997 an EU 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 emroneous 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
recruitment areas are interrelated and appropriate
definition of unit stocks for sardine remain unclear.
There are also significant abundances 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 guartile 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:

Basis: F(98) = F(97), Landings (97) = 113.

F Basis | SSB Landings | SSB
(98) (98 (98) o9
00 | 00F, | 222 0 243
013 | 028, | 217 21 227

Weights in ‘000 t. Recruitment at 3679 million fish
(the geometric mean of the 5 most recent values of the
fow 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 IXa). An analytical assessment was run using
age 07+ data from the commercial fishery (1977-
1997) and March acoustic surveys, as opposed to age
.0-11+ 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 VIlIc and [Xa.

Catch data from these fisheries were made available
from 1940 to 1997 (Figures 3.11.7.b.1-2). These show
three periods of decreasing trend: 1944-1949, 1961-
1977 and 1985-1997. The highest landings occurred in
1961 (250 000 t) and the lowest 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 '
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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 Portuguese and Spanish purse seine fleets. The
highest catches occur in the second half of the year.
The catches show a decreasing 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, Revigsions 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 recruitment, and that a
major reduction in F is required.

Source of infermation: 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 group of experts
meeting in Vigo, Spain, 48 May 1998,
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Catch data {Table 3.11.7.b.1):
: ) ¥ i O ,:\%;; B

1987 No increase in F; TA 140 - 177
1988 No increase in F; TAC 150 - 167 162
1989 No increase in F; TAC 212 - 146 141
1990 Room for increased F 227 - 150 146
1991 Precautionary 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 reduction’ . - .

'Estimated catch at Status gue F. *Catch corresponding to 20% increase in F. 3 Revision from May 1998, Weights in
‘000 ¢,
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Table 3.11.7.b.1 Sardine in the Southern Area (Fishing Areas ViIc and IXa).

Recruitment Spawning Stock Fishing Mortality
Year Age 0 Bicmass Landings Age 2-5
1977 18,054.78 310.41 125.75% 0.131
1978 16,843.32 459.00 139.99 0.185
1979 18,115.20 594.45 153.44 0.207
1980 20,071.70 704,71 191.68 0.142
1981 15,461.85 790.97 214.13 0.182
.1982 10,963.63 810.20 206.01 0.214
1983 25,562.9% 753.78 183.83 0.186
1984 10,523.40 767.76 206.01 0.151
1985 6,320.32 804.40 208.44 0.207
1986 6,194.44 680.52 187.36 0.224
1987 12,728.17 515.38 177.70 0.334
1988 6,958.11 411.59 161.53 0.361
1989 6,591.41 361.34 140.96 0.413
1930 5,573.95 348.24 145.66 0.434
1991 12,416.47 336.34 132.59 0.372
1992 11,068.08 411.51 130.25 0.315
1993 3,593.56 442,95 142.46 0.372
1994 3,544.86 412.15 136.58 0.320
1995 2,201.62 405.38 125.38 0.313
1986 5,434.03 284.81 116.74 0.429
1997 4,421.21 217.55 112.71 0.663
Average 10,602.05 515.40 159.01 0.293
Unit Millions 1000 tonnes 1000 tcnnes -
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3.11.8 Anchovy

3.11.8.a

- State of stock/fishery: The stock is considered to be
within safe biological limits. SSB s above the proposed
By 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 000t. Compared with
the 1960s the distribution area of the stock has decreased
also.

Management abjectives: 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 .

Reference points:

Anchovy in Sub-area VIII (Bay of Biscay)

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 i-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°35'W
to latitude 44°45'N

* west to longitude 1°45'W

= north {o latitnde 46°00'N

* and east fo the French mainland.

ICES considers that:

ICES proposes that:

biomass.

By, is 18 000 t, the lowest observed B,, be set at 36 000 tonnes, the SSB which allows the stock size to remain
above By, in the following year in the event of a weak recruitment.

defining Flim-

There is no biological basis for | F,, be established between 1.0-1.2.

Technical basis:

Biim: Bioss: 18 000 ¢, B,.: see above.

F,.: F for 50% spawning potential ratio, i.e.,‘ the F at which the SSB/R is half
what it would have been in the absence of fishing,

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.

As the catches of this short-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 has for the first 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.
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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 000t 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 from 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 000t in 1997 and
115000t 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, Horse Mackerel, Sardine
and Anchovy, September 1998 (ICES CM
1999/ACFM:6).
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(Tables 3.11.8.a.1-2):

1987 Not assessed - 32
1988  Not assessed - 32 14 15
1989  Increase SSB; TAC 10.0' 32 n/a 10
1990  Precautionary TAC 12.3 30 n/a 34
1991  Precautionary TAC 14.0 30 nfa 19
1992  No advice - 30 n/a 38
1993  Reduced F on juveniles; closed area - 30 nfa 40
1994  Reduced F on juveniles; closed area - 30 n/a 35
1995 Reduced F on juveniles; closed area - 33 n/a 30
1996 Reduced F on juveniles; closed area - 33 nfa 34
1997 Reduced F on juveniles; closed area - 33 n/a 22
1998  Reduced F on juveniles; closed area a3 n/a n/a
1999  Reduced F on juveniles, closed area
'Mean catch of 1985-1987. Weights in ‘000 t. n/a: not available.
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Precautionary Approach Plot

Anchovy, Bay of Biscay (Fishing Area VIII)
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Table 3.11.8.a.1 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 VIIIzb  VIlbe, Landings Live Bait Catches VI
1960 1,085 57,000 nfa 58,085
1961 1,494 74,000 n/a 75,494
1962 1,123 58,000 n/a 59,123
1963 652 48,000 n/a 48,652
1964 1,973 75,000 nfa 76,973
1965 2,615 81,000 n/a 83,615
1966 839 47,519 nfa 48,358
1967 1,812 39,363 nfa 41,175
1968 1,190 38,429 nfa 39,619
1969 2,991 33,092 n/a 36,083
1970 3.665 19,820 n/a 23,485
1971 4,825 23,787 n/a 28,612
1972 6,150 26917 n/a 33,067
1973 4,395 23,614 n/a 28,009
1974 3,835 27,282 n/a 31,117
1975 2,913 23,389 n/a 26,302
1976 1,095 36,166 nfa 37,261
1977 3,807 44,384 nfa 48,191
1978 3,683 41,536 n/a 45,219
1979 1,349 25,000 nfa 26,349
1980 1,564 20,538 nfa 22,102
1981 1,021 9,794 nfa 10,815
1982 381 4,610 nfa 4,991
1983 1,911 12,242 nfa 14,153
1984 1,711 33,468 wa 35,179
1985 3,005 8,481 n/a 11,486
1986 2,311 5,612 nia 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 20914 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 4,971 29,058 317 34,121
(1960-97)

(*) Preliminary data up to july for the French fishery
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Table 3.11.8.a.2 Anchovy in the Bay of Biscay (Fishing Area VIII).
Recruitment Spawning Stock Fishing Mortality

Year Age 0O Biomass Landings Age 1-3
1987 7,423.87 30.03 15.31 0.573
1988 4,293.78% 27 .52 15.58 0.541
1589 19,052.16G 19.11 10.61 0.617
1990 7,206.18 55.65 34.27 0.629
1991 27,766.90 28.39 19.64 1.299
1992 25,764.40 69.74 37.89 0.891
1993 13,876.80 88 .69 40.39 0.573
1994 10,454.30 60.98 34.63 0.679
1995 14,501.30 45.13 30.12 0.862
1996 21,443.50 40.62 34.37 1.172
1597 30,950.206 54.78 22.34 0.414

Average 16,612.12 47 .33 26.83 0.750

Unit Millions 1000 tonnes 1000 tonnes
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3.11.8b Anchovy in Division IXa

State of stock/fishery: The state of the stock is unknown
in relation to safe biological limits. By analogy with the
anchovy stock in Sub-area VIII (Section 3.11.8.a) it seems
likely that this stock will also fluctuate widely due to
variations in recruitment largely driven by environmental
factors.

Reference points:

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

pas

ICES considers that:

ICES proposes that:

There is not sufficient information to estimate appropriate reference points.

Relevant factors to be 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,
4 600 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 biclogical 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.

Elaboration and special comments: Anchovy is a target
species for Spain in Sub-division IXa South (Gulf of
Cadiz). The Spanish and Portuguese purse-seine fleets in
the northern part of Division IXa 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.

From 1943-1987 catch data are available for Portugal
only. In the period 19431968 high catches occurred.
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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 (Sub-division IXa
South), except in 1995. In 1995, a sudden increase in
catches was observed mainly in Sub-division [Xa North
(Galician waters) and Sub-division 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 IXa
North suggest that the populations inhabiting these areas
may have different biological characteristics.

Source of information: Report of the Working Group on
the Assessment of Mackerel, Horse Mackerel, Sardine
and Anchovy, September 1998 (ICES CM
1999/ACFM:6).
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1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1698
1999

Catch data (Table 3.11.8._b.1)'

3}\.\5
Not assessed e
Not assessed -
Not assessed -
Not assessed -
Not assessed -
Not assessed -
If required, precautionary TAC -
If required, precantionary TAC -
If required, precantionary TAC -
If required, precautionary TAC -
If required, TAC at pre-95 catch level -
No advice
If required, TAC at pre-95 caich level 4.6

13.0
4.6
52

I'TAC for Sub-areas IX and X and CECAF 34.1.1. Weights in ‘000 t.

Landings
Mean = 3.73

207

1937 1947 1957 1967 1877 1987 1997
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Table 3.11.8.b.1 Portuguese and Spanish annual landings of ANCHOVY in Division IXa.
(From Pestana, 1989 and 1996 and Working Group members).

Portugal Spain

Year | IXa C-N IXa C-S IXa South| Total| IXaNorth IXa South Total | FOTAL

7121 335 2499 9975 - - - -
1944 1220 55 5376 6651 - - - -
1945 781 i5 7983 8779 - - - -
1946 0 335 5515 5850 - - - -
1947 0 79 3313 3392 - - - -
1948 0 75 4863 4938 - - - -
1949 0 34 2684 2718 - - - -
1950 31 30 3316 3377 - - - -
1951 21 6 3567 3594 - - - -
1952 1537 1 2877 4415 - - - -
1953 1627 15 2710 4352 - - - -
1954 328 18 3573 3919 - - - -
1955 83 53 4387 4523 - - - -
1956 12 164 7722 7898 - - - -
1957 96 13 12501{ 12610 - - - -
1958 1858 63 1109 3030 - - - -
1959 12 1 3775 3788 - - - -
1960 990 129 8384 9503 - - - -
1961 1351 81 1060 2492 - - - -
1962 542 137 3767 4446 - - - -
1963 140 9 5565 5714 - - - -
1964 0] 1] 4118 4118 - - - -
1965 7 ] 4452 4460 - - - -
1966 23 35 4402 4460 - - - -
1967 153 34 3631 3818 - - - -
1968 518 5 447 970 - - - -
1969 782 10 582 1375 - - - -
1970 323 0 839 1162 - - - -
1971 257 2 67 326 - - - -
1972 - - - - . - - -
1973 6 g 120 126 - - - -
1974 113 1 124 238 - - - -
1975 8 24 340 372 - - - -
1976 32 38 18 88 - - - -
1977 3027 1 233 3261 - - - -
1978 640 17 354 1011 - - - -
1979 194 8 453 655 - - - -
1980 21 24 935 980 - - - -
1981 426 117 435 978 - - - -
1982 48 96 512 656 - - - -
1983 283 58 332 673 - - - -
1984 214 94 84 392 - - - -
1985 1893 146 83 2122 - - - -
1986 1892 194 95 2181 - - - -
1987 84 17 11 112 - - - -
1988 338 77 43 458 - 4263 4263 4721
1989 389 85 22 496 118 5336 5454 5950
1990 424 93 24 541 220 5726 5946 6487
1991 187 3 20 210 15 5697 5712 5922
1992 92 46 0 138 33 2995 3028 3166
1993 20 3 0 23 1 1960 1961 1984
1994 231 5 0 236 117 3036 3153 3389
1995 6724 332 0 7056 5329 571 5900 12956
1996 2707 13 51 271 44 1780 1824 4595
1997 610 8 13 632 63 4600 4664 5295

( - ) Not available
(0 ) Less than | tonne
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3.12 Widely Distributed and Migratory Stocks

3.121 Overview

A number of stocks assessed by ICES are not confined
to the individual areas considered in other sections of
this report. They include species some of whose stock
_units are distributed over much wider areas such as hake
and a number -of deep-water specics, and migratory
species such as mackerel, horse mackerel and blue
whiting.

ICES Coop. Res. Rep. No. 229 — Part 2

The fisheries for many of these species are summarised
in the area overviews, and in this section of the report
the detailed assessments are given for those stocks
which are distributed over more than one area, namely
Northern hake, mackerel, Western horse mackerel and
blue whiting.

Most of the stocks concerned are fished throughout their
area of distribution.
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3.12.2
VHIa,b)

State of stock/fishery: The stock is considered to be
. ontside safe biological limits. Fishing mortality has
declined from bigh’s in 1992-1995, but it remains
above the proposed Fp.. SSB reached a peak in 1985,
decreased until 1994 and has since remained stable
well below the proposed B, Recrnitment 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 ohjectives for this stock. However, for any
management objectives to meet precautionary criteria,

Reference points:

Hake — Northern stock (Division IIIa, Sub-areas 1V, VI and VII, and Divisions

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

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 By, in the medium
term.

ICES considers that:

ICES proposes that:

By is 120000, the lowest observed | B, be set at 165 000 t. Biomass above this affords a high probability of
maintaining SSB above By,, taking into account the uncertainty in

biomass.
assessments,

Fin is 0.28, the fishing mortality | Fy, be set at 0.20. This F is considered to have a high probability of
estimated to lead to potential stock|avoiding Fig, and maintaining SSB above By, in the medinm term, taking

collapse. into account the uncertainty in assessments.

Technical basis:

Bin = Bioss. Bpa ~Bimx 1.4.

Fiim = Fipgs. Fyo ~ Fin X 0.72, implies a less than 10% probability that (SSBar < Bp.).

Relevant factors to be considered in management: F
wounld have to be reduced by 90% to enable SSB to
reach the proposed By, in the short term. Large
numbers of juvenile hake are still being caught and

effectively reduce such catches will contribute to the

- advised reduction in F.

Compliance with technical measures regarding mesh

measures 10 stzes of trawls and minimum landing size is known to
be poor.

Catch forecast for 1999:

Basis: F(98) = F(95-97) = 0.27, Landings(98) = 45.5, Catch(98) = 46.6; SSB(99) = 129.0.

F(99) Basis Catch (99) Landings (99) SSB (2000)

0.03 0.1Fys.07 53 5.1 165.0

011 0.4 Fos.07 20.2 19.5 149.8

0.16 0.6 Fos.07 29.4 284 140.7

0.20 | D 36.0 132.5

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 VH and VIII. Spain takes 60% of
the landings, France 25%, and the UK reports about
10%.
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Weights in 000 t. Shaded scenarios considered inconsistent with the precautionary approach.

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. O-groups
descend to the seabed (at depths in excess of 200 m),
moving to shallower water with a muddy seabed (75~
120 m) 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
distribation of catches in the fishery. From the
beginning of the year untit March/April hake are
present in Northern 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

Catch data (Tables 3.12.2.1-2):

south-west of Ireland, with a decline 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 numerical methods, For 19921997, age readings
were used. Data include discards estimates. Shortage of
age determinations for fish > 50 cm, so plus group
reduced from 10+ to 8+ this year and forecast used
mean of recent years for stock number of 8+ at 1
January 1998. Reference F changed from 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/ACFM:4).

1987 Precautionary TAC; juvenile protection

6346 634 2.0 65.3

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

Precauntionary TAC, juvenile protection
Precautionary TAC; juvenile protection
Precautionary TAC,; juvenile protection
Precatitionary TAC; juvenile protection
If required, precautionary TAC
Enforce juvenile protection legislation
F significantly reduced

30% reduction in F

30% ‘,re;luction inF

20% reduction in F

20% reduction in F

Reduce F below F,

54 66.16 64.8 2.0 66.8
54 59.67 66.5 23 68.8
59 65.1 59.9 1.5 61.4
59 67.0 57.6 17 59.3
61.5 69.0 56.6 1.7 58.3
- 71.5 52.1 15 536
<46 60.0 51.3 1.9 53.1
31 55.1 57.6 1.2 58.9
39 51.1 47.2 1.5 48.8
54 60.1 425 1.8 442
452 59.1
<36>

'Sum of area TACs corresponding to Northern stock plus Division Ia (EC zone only). *Landings. Weights in ‘000 t.
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Table 3.12.2,1 Estimates of catches (‘000 t) for the Northern Hake by area for 1961-1997.

Landings (1) Discards (2)  Catches (3)
Year IVat+VI VII Villa,b Unallocated Total VHIab | 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 85 19.4 234 0 51.3 - 51.3
1972 94 14.9 41.2 ] 63.5 - 63.5
1973 95 31.2 376 0 78.3 - 78.3
1974 9.7 28.9 34.5 4] 73.1 - 73.1
1975 11.0 292 32.5 0 720 - 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 24 52.9
1979 8.7 17.6 27.2 -2.4 511 2.7 53.8
1980 9.7 22.0 28.4 -2.8 57.3 3.2 60.3
1981 8.8 25.6 223 -2.8 53.9 23 56.3
1982 59 252 26.2 =23 55.0 3.1 58.1
1983 6.2 26.3 27.1 -2 57.5 2.6 60.1
1984 9.5 33.0 22.9 2.1 63.3 1.9 63.1
1985 9.2 27.5 21.0 -1.6 56.1 38 59.9
1986 7.3 274 23.9 1.5 57.1 3.0 60.1
1987 7.8 329 24.7 -2.0 63.4 2.0 65.3
1988 8.8 309 26.6 -1.5 64.8 2.0 66.8
1989 7.4 26.9 320 0.2 66.5 2.3 68.8
1990 6.7 230 344 -4.2 59.9 1.5 614
1991 8.3 215 31.6 -3.9 57.6 1.7 59.3
1992 86 22.5 23.5 2.1 56.6 1.7 583
1993 85 20.5 19.8 33 52.1 1.5 53.6
1994 5.4 211 24.7 0 51.3 19 53.1
1995 5.4 241 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
¢y Spanish data for 1961-1972 not revised, data for Sub-area VIII for 1973-1978 include data for Divisions VIlIa,b only.

DPata for 1979-1981 are revised based on French surveillance data. Includes Divisions IIla, IVb,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 (IIfa, IVa, VIa, VI, VIIIa,b)}.

Recruitment Spawning Stock Fishing Mortality

Year Age 0 Biomass Catch Age 2-6
1978 346.89 201.88 52.91 0.231
1979 313.32 229.17 53.80 0.215
1980 421 .47 211.13 60.46 0.238
1981 317.52 223.19 56.26 0.245
1982 291.18 205.35 58.06 0.275
1983 286.56 190.42 60.13 0.285
1984 250.76 192.13 65.15 0.303
1985 450.54 246.90 59.94 0.204
1986 262.35 187.42 60.05 0.202
1987 264.95 189.90 65.32 0.254
1988 330.89 160.76 66.82 0.288
1989 237.78 177.26 68.78 0.300
1990 360.43 155.76 61.41 0.306
1991 311.37 154.69 59.29 0.276
1992 332.98 131.24 58.29 0.340
1993 299.93 120.45 53.64 0.247
1954 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 0.221
1998 . 127.12

Average 298.39 171.92 58.26 0.267

Unit Millions 1000 tonnes 1000 tonnes -
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3.12.3 Mackerel

3.12.3.a

State of stock/fishery: The combined stock, which is
dominated by the Western component (85%), is
considered to be outside safe biclogical limits. The
spawning stock biomass is close to By, 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 biclogical 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
component i1$ 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 increase
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 montality based harvesting
strategy had resulted in improvement in the size of the
western mackerel stock.

Reference points:

Mackerel (combined Southern, Western and North Sea spawning components)

They agreed to continue to apply a multi-annual
management sirategy 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 a fishing mortality of 0.15, unless future 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 inm 1999 of 437 000t
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
first formulated in 1987, that;

s There shonld be no fishing for mackerel in
Divisions IIla and IVb,c at any time of the year;

s There should be no fishing for mackerel in Division
[Va during the period 1 January-31 July.

ICES considers that:

ICES proposes that:

There is currently no biological basis for | By, be set at 2.3 million t, the lowest observed SSB.

defining By,

Fiw is 0.26, the fishing mortality estimated | F,, be set at 0.17. This F is considered to provide approximately 95%

10 lead to potential stock collapse.

probability of avoiding Fyn, taking into account the uncertainty of
assessments.

Technical basis:

Flim: F]osg: 0.26.

Bp.: Bloss: 2.3 million t.

Foo: Fim x 0.65, Fp, = 0.17.

Relevant factors to be considered in management:
Little is known about discards in the mackerel fishery
since only one country provides data. Closure of
Division I'Va for fishing daring the first 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 first quarter, resulted
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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 IITa thronghout the whole year will protect the
North Sea component in this area and also the juvenile
Western mackerel which are numerous particularly in
Division [Vb,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

Catch forecast for 1999;

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 Illa 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.

Forecasts below show the anticipated catches in the different arcas for various fishing mortalities.
Basis: F(88) = F(97) = 0.22, Landings(98) = 621, F(95-97) = 0.23.

F(99) | Basis SSB(99) | Catch(99) | Landings(9%) | Landings(99) | Landings(99) | SSB (2000)
N S Total
0.15 |EU-Norway agreement | 2734 414 23 437 2866
=0.65F(95-97)
0.17 | F,.=0.76F(95-97) 2710 477 27 504 2788

Weights in ‘000 t.

N: Northern area comprising the Western areas, North Sea, Skagerrak and Norwegian Sea (Ila, Ia, IVa, Vb,
VI, VII, VIIIa,b,d); catches in the international zone in IIa are included;

S: Southgm 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:

Western Component: The catches of this component
were low in the 1960s, but increased to more than
800000t in 1993. The main catches are taken in
directed fisheries by purse seiners and mid-water
trawlers. Large catches of the western component are
taken in the northern North Sea and in the Norwegian
sea. The 1996 catch showed a large reduction of about
200 000 t, compared with 1995, because of the reduced
TACs. The 1997 catch is similar to that of 1996,

North Sea Component: Very large catches were taken
in the 1960s in the purse seine fishery, reaching a
maximum of about 1 million t in 1967. The component
subsequenty collapsed and catches declined to less
than 100000t in the late 1970s. Catches during the
last five years have been assumed to be about 10 000 t.

Southern Component: Mackerel is a target species for

the hand line fleet during the spawning season in
Division VIIIc, during which about one third of the

ICES Coop. Res. Rep. No. 229 — Fart 2

total catches are taken, It is taken as a by-catch in other
fleets. The highest catches (80%) from the Southern
component are taken in the first half of the year -
mainly from Division VIIic and consist of adult fish. In
the second half of the year catches consist of juveniles
and are mainly taken in Division IXa. Catches from the
southern component have been increasing in recent
years and in 1997 reached a maximum of 41 000 t. For
the Southern component catch at age data from the
Spanish and Portuguese fleets are available. CPUE
from commercial trawlers, handliners and indices from
Spanish and Portuguese bottom trawl surveys are also
available.

Combined Assessment: No new assessment was made
this year, but the stock estimate from last year was
projected one year ahead using the catches from 1997,
The most recent survey on the Western and Southern
components was carried out in 1998, the results are still
preliminary, and are consistent with the projected
estimate. The last survey on the North Sea component
was in 1996, and a new survey is planned for 1999.
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_Catch datq for combined area (Tables 3.12.3.a.1-6):

1987  Given by stock component 442 589 11 655
1988  Given by stock component 610 621 36 676
1989  Given by stock component 532 507 7 586
1990  Given by stock component 562 574 16 626
1991  Given by stock component 612 599 31 668
1992  Given by stock component 707 723 25 760
1993 Given by stock component 767 778 18 825
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

'Data on discards and slipping from only two fleets, 2Landings and discards from [ia, Ifia, IV, Vb, VI, VII, VIII and
IXa. *As reported to ICES by August 1997, *All areas except some catches in international waters in 11, ° Highest
tabulated option in precautionary range. Weights in ‘000 t.

Catch data for western component (Tables 3.12.3.a.4 and 7):

"71987 SSB=1.5mill, ; TAC 380 405 11 615
1988 F=F,,; TAC; closed area; landing size 430 573! 36 628
1989  Halt SSB decline; TAC 355 495! 7 567
1990 TAC:F=F,; 480 525! 16 606
1991 TAC;F=F,, 500 575! 31 646
1992  TAC for both 1992 and 1993 670 670 25 742
1993  TAC for both 1992 and 1993 670 7304 18 805
1994  No long-term gains in increased F 831° 800 5 798
1995  20% reduction in F 530 608! 8 729
1996  No separate advice - 422! 11 330
1997  No separate advice - 416 19 529
1998  No separate advice ‘ 514!

1999  No separate advice

'TAC for mackere! taken in all areas VI, VII, VIlab,d, Vb, IIa, Illa, IV {excluding VIIIc, IXa and some catches in
international waters). “Landings and discards of Western component; includes catches of North Sea component.
*Catch at Status quo F. Weights in ‘000 t.
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Catch

data for North Sea component (Tables 3.12.3.a.3+8):
00 \ «: 250 200 R

1987 Lowest practical level LPL 55 3

1988  Closed arcas and seasons; min, landing size; by-catch regulations LPL 35 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 452 10

1991  Closed areas and seasons; min. landing size; by-catch regulations LPL 65.5 N

1992 Closed arcas and seasons; min, landing size; by-catch regulations LPL 76.3 ¢

1993  Maximum protection; closed areas and seasons; min landing size LPL 83.1 A

1994  Maximum protection; closed areas and seasons; min landing size LPL 95.7 A

1995  Maximum protection; closed areas and seasons; min landing size LPL 76.3 4

1996 Maximum protection; closed arcas and seasons; min landing size LPL 52.8 A :
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 IIfa. 2TAC for Sub-area IV, Divisions IHa, ITIb,c,d (EU zone) and Division I1a (EU zone).
*Estimated landings of North Sea component. *No information. Weights in ‘000 t.

Catch data for southern component (Table 3

..... o5

12.3.a.5):
H‘ s

1987 Reduce juvenile exploitation - 36.57 T2

1988  Reduce juvenile exploitation - 36.57 25
1989  No advice - 36.57 18
1990  Reduce juvenile exploitation - 36.57 21
1991  Reduce juvenile exploitation - 36.57 ‘ 21
1992  No advice - 36.57 18
1993  No advice - 36.57 20
1994 No advice - 36.57 25
1995  No advice - 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  Significantred. in F - 35.00

'Division VIII¢, Sub-Areas IX and X, and CECAF Division 34.1.1 (EU waters only). Weights in ‘000 t.

Source of information: Report of the Warking Group on the Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy, September 1998 (ICES CM 1999/ACFM:6).
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Mackerel Combined Area
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Table 3.12.3.a.1 Catches of MACKEREL by area. Discards not estimated prior to 1978. (Data submitted by
Working Group members.)
Sub-area VII and Divisions o Divs. Ila,| DI¥
Sub-area V1 Vilabde Sub-arca IV and Division illa vp! Vi, Total
Year T IXa
Landings | Discards Catch |Landings |Discards’ Catch |Landings|Discards® Catch |Landings|Landings [ Landings|Discards® Catch
1969 4,800 4,800 66,300 66,300| 739,182 739,182 810,282 810,282
1970 3,900 3,900| 100,300 100,300} 322,451 322,451 163 426,814 426,814
1971 10,200 10,200 122,600 122,600; 243,673 243,673 358 376,831 376,831
1972 10,000 10,000 157,800 157,800} 188,599 188,599 88 356,487 356,487
1973 52,200 52,200} 167,300 167,300f 326,519 326,519 21,600 567,619 567,619
1974 | 64,100 64,100] 234,100 234,100f 298,391 298,391 6,800 603,391 603,391
1975 | 64,800 64,800} 416,500 416,500 263,062 263,062 34,700 779,062 779,062
1976 | 67,800 67,800] 439,400 439,400| 303,842 303,842 10,500 821,542 821,542
1977 | 74,800 74,800 259,100 259,100] 258,131 258,131 1400 27.417] 620,848 620,848
1978 { 151,700 15,100 166,900| 355,500| 35,500 391,000| 148817 148,817 4,200] 26,508 686,725 50,700 737425
1979 § 203,300 20,300 223,600| 398,000] 39,800 437,800 152,323 500 152,823 7,000| 22,475 783.098| 60,600 843,698
1980 | 218,700} 6,000 224,700 386,100} 15,600 401,700 87,391 87,391 8,300 15,964 716455 21,600 738,055
1981 | 335,i00f 2,500 337,600 274.300f 39,800 314,100] 64,172 3,216 67,388] 18,700 18,053| 710,325} 45,516 755,841
1982 | 340,400 4,100 344,500| 257,800f 20,800 278,600| 35,033 450 35483] 37,600; 21,076 691,909} 25,350 717,259
1983 | 315,100 22,300 337,400| 245400{ 9,000 254,400| 40,889 96 40,985 49,000 14,853| 663,242F 31,396 696,638
1984 | 306,100 1,600 307,700| 176,100; 10,500 186,600] 39,374 202 39,576] 93,900; 20,308| 635782} 12,302 648,084
1985 | 388,140 2,735 390,875 75043 1,800 76,843] 46,790} 3,656 50,446; 78,000f 18,11t 606,084 8,191 614,275
1986 | 104,100 104,100| 128,499 128,499 236,300 7.431 243,740 101,000| 24,789| 594,697 7,431 602,128
1987 | 183,700 183,700} 100,300 100,300| 290,829] 10,789 301,618 47,000 22,187| 644,016] 10,789 654,805
1988 | 115,600 3,100 118,700 75600 2,700 78300 308,550 29,766 338,316 116,200| 24,772 640,722| 35,560 676,288
1989 | 121,300 2,600 123,900 72,900 2,300 75200 279,410 2,190 281,600 86,900| 18321| 578,831 7,090 585,921
1990 { 114,800 5,800 120,600] 56,300 5,500 61,800 300,800 4,300 305,100 116,800| 21,311] 610,011] 15,600 625,611
1991 | 109,500 10,700 120,200] 50,500 12,800 63,300 358,700 7,200 365900 97.,800| 20,683] 637,183 30,700 667,883
1992 | 141,906). - 9,620 151,526] 72,153} 12,400 84,553| 364,184 2,980 367,164| 139,062| 18,0461 735351| 25,000 760,351
1993 | 133,497 2,670 136,167| 99,828f 12,790 112,618| 387.838] 2,720 390,558 165,973 19,720| 206,856] 18,180 825,036
1994 | 134,338{ 1,390 135,728| 113,088 2,830 115,918| 474,830 1,150 475,980f 69,900; 25043| 817,198] 5,370 822,568
1995 | 145,626 74 145700 117.8831 6,917 124,800f 322,670 730 323,400] 134,100{ 27,600 747.8791 7,721 755,600
1996 | 129,895 255 130,150] 73,351 9773 83,124| 211,451 1,387 212,838{ 103,376 34,123| 552,196 11,415 563,61t
1997%| 65,044] 2,240 67,284 1147191 13,817 128,536] 224,759 2,807 227,566{ 105,449| 40,708] 550,679 18,864 569,543
*Preliminary.
For 1976-1985 only Division Ha.
*Discards estimated only for one fleet in recent years.
NB: Landings from 1969-1978 were taken from the 1978 Working Group report (Tables 2.1, 2.2 and 2.5).
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Table 3.12.3.a.2 Catches (t) of MACKEREL in the Norwegian Sea (Division Ila) and off the Faroes (Division Vb).
(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 85400 25,000 86,400 68,300
Poland
.United Kingdom 2,131 157 1,413
USSR 4,293 9405 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 1693 1994 1695 1996 1997"
Denmark 6,800 1,008 251 4,746 3,198 37
Estonia 216 3,302 1,925 3,741 4,422
Faroe Islands 3,100 5,793 3,347 1,167 6,258 9,032 2,965 7,628
France 23 6 6 5 5 0 270
Germany 1 -
Iceland 92 925
Latvia 100 4,700 1,508 389 233 -
Netherlands ‘ 561 -
-Norway 77200 76,760 91,900 110,500 140,708 93,315 47,992 41,000
Russia 42,440 49,600 28,041 44,537 44,545 50,207
United Kingdom 400 514 302 1,706 194 43 938
USSR® 28,000 13,6317
Poland 22
Misreported ( IVa) -109,625 -18,647 - -
Discards 2,300 - -
Total 118,700 97,819 139062 165973 71,903 135496 103,376 105,445
"Preliminary.
Russia.
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(Data submitted by Working Group members).

Table 3,12.3a.3 Catch (t) of MACKEREL in the North Sea, Skagerrak, and Kattegat (Sub-area IV and Division Ilfa).

Country 1084 1985 1986 1987 1988 1989 1990
Belgium 68 49 14 20 37
Denmark 10,088 12,424 23,368 28,217 32,588 26,831 29,000
Estonia
Faroe Islands 1,356 2,685 5,900
France 322 1,200 2,146 1,806 2,200 1,600
Germany, Fed. Rep. 112 217 1,853 474 177 6,312 3,500
Ireland 8,880 12,800
Latvia
Netherlands 340 726 1,949 2,761 2,564 7,343 13,700
Norway 27,311 30,835 50,600 108,250 59,750 81400 74,500
Sweden 1,440 760 1,300 3,162 1,003 6,601 6,400
United Kingdom 15 170 559 19857 1,002 38,660 30,800
USSR (Russia from 1990)
Romania
Misreported (Iia)
Misreported (VIa) 148,000 117,000 180,000 92,000 126,000
Unaliocated - - 7,391 8,048 29,630 6,461 -3,400
Discards 202 3,656 7,431 10,789 29,776 2,190 4,300
Total 39,576 50,466 2437700 301,618 338,316 281,600 305,100
Country 1991 1992 1993 1994 1995 1996 1997
Belgium 125 102 191 351 106 62 114
Denmark 38,834 41,719 42,502 47,852 30,891 24,057 21,934
Estonia 400 -
Faroe Islands 5,338 11,408 11,027 17,883 13,886 1,367
France -~~~ 2,362 956 1,480 1,570 1,599 1,316 1,532
Germany, Fed. Rep, 4,173 4,610 4,940 1,479 712 542 213
Ireland =~ - 13,000 13,136 13,206 9,032 5,607 5,280 280
Latvia 211 -
Netherlands 4,591 6,547 7,770 3,637 1,275 1,996 951
Norway 102,350 115,700 112,700 115,741 108,785 88,444 96,300
Sweden 4,227 5,100 5,934 7,099 6,285 5,307 4,714
United Kingdom 36,917 35,137 41,010 27,479 21,609 18,545 19,204
Russia 3,525
Romania 2,903 -
Misreported (IIa) 109,625 18,647 - -
Misreported (VIa) 130,000 127,000 146,697 134,765 106,987 51,781 73,523
Unallocated 16,758 13,566 - - 983 236 1,102
Discards 7,200 2,980 2,720 1,150 730 1,387 2,807
Total 365,875 367,164 390,558 473977 322,099 212,839 227,566
! Preliminary.
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Table 3.12.3.a4 Catch (t} of MACKEREL in the Western area (Sub-areas VI and VII and Divisions VIa,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 9,200 9,900 1,400 7,100 2,600 1,100 1,000
France 12,500 7,400 11,200 11,100 8,900 12,700 17,400
Germany 11,200 11,800 7,700 13,300 15,900 16,200 18,100
Ireland 84,100 91,400 74,500 89,500 85,800 61,100 61,500
Netherlands 99,000 37,000 58,900 31,700 26,100 24,000 24,500
Norway 34,700 24,300 21,000 21,600 17,300 700
Poland
Spain 100 1,500 1,400 400
United Kingdom 198,300 205,500 156,300 200,700 208,400 149,100 162,700
USSR 200
Unallocated 18000 75100 49299 26000 4700 18900 11,500
Misreported ([Va) -148,060  -117,000 -180,000 92,000 -126,000
Discards 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 4,005 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 4126 4,509 2,271 7,842
United Kingdom 162,588 196,890 215265 208,656 190,344 127,612 128,836
Unallocated -3,802 1,472 0 4,632 28,245 10,603 4,577
Misreported (IVa) -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 270476 213,272 195,820
! Preliminary
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Table 3.12.3.a.5 Landings (tonnes) of mackerel in Divisions VIIIc and IXa, 1977-1997. Data submitted by Working
Group members.

Country 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Spain' 19,852 18,543 15013 11,316 12,834 15621 10,390 13,852 11,810 16,533
Portugal® 1,743 1,555 1,071 1,929 3,108 3,018 2,239 2,250 4,178 6,419
Spain’ 2,935 6,221 6,280 2,719 2,111 2,437 2,224 4,206 2,123 1,837
Poland’ 8 - - - - - - - - -
USSR’ 2,879 189 111 - - - - - - -
Total’ 7,565 7,965 7,462 4,648 5,219 5,455 4,463 6,456 6,301 8,256
TOTAL 27417 26,508 22475 15964 18,053 21,076 14,853 20,308 18,111 24,789
"Division VIIIc.
*Division IXa.
Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Spain’ 15982 16,844 13446 16,086 16940 12,043 16,675 21,146 23,631 28386 35015
Portugal’ 5714  4,38% 3,112 3,819 2,789 3576 2,015 2,158 2,893 3,023 2,080
Spain’ 491 3540 1,763 1,406 1,051 2,427 1,027 1,741 1,025 2,714 3,613
Potand’ - - - - - - - - - - -
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 20,78C 18,046 19,719 25045 27549 34,123 40,708

"Division VIIlc. .+ -

"Division IXa.
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Table 3.12.3.a.6 Mackerel in the North East Atlantic.

Recruitment Spawning Stock Fishing Mortality

Year Age O 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 3,805.009 2,827.00 676.29 0.215
1989 5,086.01 2,883.12 585.92 0.172
19990 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 1600 tonnes 1000 tonnes -

Table 3.12.3.a.7 Mackerel in the Western Arca (Fishing Areas VI, VII and VII).

Recruitment Spawning Stock Fishing Mortality
Year Age 0 Biomass Landings Age 4-8
1972 2,107.32 3,289.31 170.78 0.032
1973 4,567.74 3,411.80 219.45 0.076
1974 3,612.71 3,459.73 298.05 0.093
1975 4,974.74 3,222.51 491 .38 0.205
1976 5,174.55 2,866.24 507.18 0.226
1977 1,073.15 2,853.98 325.97 0.112
1978 3,425.13 3,037.1% 503.91 0.153
1979 5,516.17 2,701.48 605.74 0.215
1980 5,746.32 2,301.20 604.76 g.241
1981 7,329.03 2,412.90 661.76 0.191
1982 2,064.17 2,298.72 623.82 0.191
1983 1,611.00 2,539.12 614.29 0.190
1584 7,052.74 2,535.59 550.93 0.177
1985 3,245.05 2,577.12 561.29 0.181
1986 3,461.88 2,537.27 537.62 0.187
1987 5,226.31 2,545.32 615.38 0.183
1988 3,546.49 2,657.56 628.00 0.193
1989 4,575.76 2,661.11 567.40 0.156
1990 2,988.99 2,481.04 605.94 0.160
1891 3,471.52 2,866.26 pde .17 0.200
1992 4,014.76 2,876.95 T742.31 0.231
1993 5,418.49 2,622.01 805.04 0.291
1994 3,167.10 2,347.32 797.69 0.293
1995 4,813.22 2,442 .84 728.64 0.289
1996 6,637.00 2,384.15 529.46 0.208
Average 4,192.85 2,717.15 557.72 0.187
Unit Millions 1000 tonnes 1000 tonnes -
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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
1966 2700" 330°
1967 1900' 93¢
1968 1500' 822
1969 1113° 739°
1970 550° 323
1971 580° 243°
1972 1249 125"
1973 1097 226"
1974 1036° 190*
1975 826" 138*
1976 700° 165*
1977 583" 188
1978 436* 103°
1979 336 66°
1980 258" 61°
1981 189° 60
1982 162° 40°
1983 168’ 43
1984 133° 67
1985 35°
i 