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3.8 Stocks in the Irish Sea (Division VIIa)

3.8.1 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 has also declined rapidly
since 1989, and in 1995 was about 40% of the effort
reporied in the 1980s. Since the early 1980s there has been
a development of semi-pelagic trawling for cod and whiting,
predominantly by vessels from Northern Ireland.

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.

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-rig trawls with 80 mm mesh. Decommissioning has
reduced the size of the Northern Ireland fleet by a third over
the last four 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. Longlines are used mainly by
Spanish vessels fishing for hake.

The main pelagic fishery in the Irish Sea is for herring. In
recent years, it has been predominantly operated by vessels
from Northern Ireland.

State of the Stocks

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 sensitive to variations in
recruitment and in 1995 reached a historical low following

2

entry of the very weak 1992 year class. A combination of
reduced fishing effort in the England/Wales fleet and a
switch to twin-rig trawling for Nephrops by part of the
Northern Ireland roundfish fleet in 1995, may have been
responsible for 2 35% reduction in fishing mortality on cod
estimated for that year. This reduction may only be
temporary if the predicted short-term growth in stock size
attracts effort back into the fishery, A sustained reduction in
fishing mortality is required to restore the stock to within
safe biological limits in the medium term.

The Irish Sea whiting fishery has been characterised by high
levels of fishing mortality throughout the 1980s and 1990s,
and the overall level for adult whiting in 1995 is close to the
average for this pericd. The spawning stock in 1995 is
estimated to have been similar to the average level observed
since the mid-1980s. An increase in spawning stock is
expected in the short term due to reduced impact of the
weak 1992 year class. This stock has been robust to high
levels of fishing mortality because of relatively low
variability of recruitment in the past.

A notable phenomenon in the Irish 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 fish are confined mainly to the western Irish Sea
where established roundfish and Nephrops fisheries take
place. The stock is assessed using research surveys, as the
data from commercial catches are of poor quality. A six-
fold increase in spawning stock is estimated to have
occurred in 1996. Levels of fishing mortality appear to be
high, and similar to those estimated for Irish Sea whiting.
Whilst the 1995 year class of haddock appears to have been
weak, surveys in 1996 suggest that the 1996 year class may
be strong and will contribute to landings by the end of 1997.

The landings of plaice declined in the 1990s, and in 1995
were the lowest recorded. This resulted from a combination
of declining fishing mortality since 1992 and a succession
of below-average year classes recruited since 1987. The
spawning stock has been below average for the last 6 years.
If fishing mortality remains at the recent level, the stock
may increase in the short term and will have a low
probability of falling outside safe biclogical limits in the
medium term.

The sole stock has benefited several times since 1970 from
very strong year classes, and as a consequence has sustained
levels of fishing mortality that are considered high for a
stock of this type. The frequency of such year classes has
decreased since the mid-1980s, leading to a decline in
spawning stock to a historical low level in 1991. Fishing
mortality in 1995 was above average and the spawning
stock is expected to fall to a new historical low level in
1997. The stock is considered to be close to safe biological
limits.

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-rig
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trawls expands. Account should also be taken of the impact
of this fishery on the stocks of protected spectes. There has
been no assessment in recent years of the effects on
Nephrops of predation by cod, but the low abundance of the
latter has probably reduced its impact.

The stock of Irish Sea herring is presently subject to low
levels of fishing mortality exerted by a small fleet of

ICES Coop. Res. Rep. No. 221 - Part 2

trawlers from Northern Ireland. The stock has recovered
from the collapse which followed high levels of fishing
mortality in the 1970s. A further increase in spawning stock
may have occurred in 1995 following recruitment of a
strong year class spawned in autumn 1992,



3.8.2 Cod in Division VIIa (Irish Sea)

Catch data (Table 3.8.2.1):

. Year ICES - . L CaEC_hcorfesp. - Agreed . Official - " - ACFM::
o advice - _ to advicé TAC landings - catch

1987  No increase in F; interaction with Nephrops 10.3 15.0 132 129
1988  No increase in F; interaction with Nephrops 10.1 15.0 15.8 14.2
198¢  No increase in F <134 15.0 11.3! 12.8
1990  Fat Fpeq; TAC 15.3 15.3 9.9! 7.4
1991  Stop SSB decline; TAC 6.0 100 70" 7.1%
1992 20% of F(90) ~ 10,000 t 10.0 10.0 7.4! 7.7
1993 Fy~ 10,200t 10.2 11.0 5.8 7.6%
1994  60% reduction in F 3.7 6.2 44! 547
1995  50% reduction in F 3.9 5.8 4.4’ 4.6
1996  30% reductionin F 54 6.2

!Preliminary. *Including estimates of misreporting. * Incomplete data, Weights in '000 t.

Historical development of the fishery: The fishery has recent years the pelagic fishery has also targeted cod during
traditionally been carried out by otter trawlers targeting the summer period. Cod are also taken as a by-catch in
spawning cod in spring and juvenile cod in auvtumn and fisheries for Nephrops, plaice and sole.
winter. Activities of these vessels have decreased in recent
years whilst a fishery for cod and hake using large pelagic State of stock: [CES considers this stock to be outside safe
trawls increased substantially during the 1980s. In more biological limits. '
Landings Recruitment {(age 0)
Mean = 9.42 Mean = 7.65
0 207
:; r
15 15

millions
3
1

M

- L DRI e e o o o e B s e o e e e |
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The spawning stock biomass decreased to a historically low
level in 1995, All year classes since 1987, other than that of
1991, have been below average and the 1992 year class is the
lowest recorded. There are indications that recruitment is
reduced at low levels of spawning stock biomass. Fishing
mortality has decreased in recent years, and in 1995 is
estimated to be below average. This reduction 1s consistent
with changes in effort by some major fleets in 1993, but there
are uncertainties as to whether it is as large as indicated by the
assessment. In addition, there are indications that this low
fishing mortality will not be continued in the near future.

Details in Table 3.8.2.2.
Forecast for 1997:

SSB(96Y = 7.6, F(96) = 1.06, Basis: F(96)=F(94), Catch(96)
= §.1, Landings (96) = 8.1

SSB! Catch - Lndgs SSB'

:Option” - Basiss . 'F’

OO -9 (97 - (98)"
A 04Fy 042 60 39 39 105
B 0.6Fy 063 53 5.3 8.7
C 07Fy 074 59 59 79
D 08Fy 085 6.5 6.5 72
E 10Fy 106 15 75 6.0
F 12Fy 127 8.3 8.3 5.1

"'SSB estimate now calculated as at 1 January. Weights in
‘000 t.

A~C: 8SB is expected to increase above that in 1995 and
1996 if fishing mortality does not exceed 70% of the level
estimated for 1994,

Management advice: ICES recommends a sustained
reduction in fishing effort to about 70% of the level in
1994, :

Special comments: There are uncertainties about the 1995
level of fishing mortality. Further, a redirection of fishing
effort on cod in 1996 suggests that fishing mortality may
revert to levels observed in recent years prior to 1995 (F >
1.0). In this case, there is a high probability that SSB will be
reduced to below the level of the late 1980s.

Following the reduction in TAC from 1991 onwards, quotas
have proved restrictive for some countries resulting in
substantial misreporting in some years. If the quality of data
on catches and effort continues to deteriorate, ICES may not
be in a positton to monitor the development of this stock.

Technical measures or catch controls are unlikely, on their
own, to provide the reduction in fishing mortality necessary to
increase the biomass to the level of the late 1980s.

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

The series of SSB this year is not directly comparable with
last year's because SSBs are now calculated at 1 January,
resulting in larger estimates over the entire time series without
affecting relative trends.

Source of information: Report of the Working Group on the
Assessment of Northern Shelf Demersal Stocks, June-July
1996 (CM 1997/Assess:2).

Yield and Spawning Stock Biomass

Long term forecast
Yield Biomass

2000, 25
A
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Short term forecast
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3.8.3 Haddock in Division VIla (Irish Sea)

Catch data (Table 3.8.3.1-2):

1987 Not dealt with
1988 Not dealt with
1989 Not dealt with
1990 Not dealt with
1991 Not dealt with
1992 Not dealt with
1993 Not dealt with
1994 Not dealt with
1995 Not dealt with
1996 No advice

1287 1287
747 747
560 560
582 582
616 616
703 703
730 730°
659 659%
6000 756 855°

7000

! Applies to Sub-areas VII, VIII, IX and X. *Possible underestimates due to misreporting. Weights in tonnes,

Historical development of the fishery: Haddock are
normally taken as a small by-catch in the trawl fisheries of the
Irish Sea. Periodic increases in catches occur, for example in
the early 1970s. An increase in catches has occurred since
1992 due to above-average year classes, although landings
continue to be reported in line with quotas. Although a large
by-catch is taken in the Nephrops and roundfish fisheries,
some targeting of haddock is now taking place. During the
1990s the stock has been confined mainly to the western Irish
Sea.

Landings
Mean = 674

2500
2000 -

15001

tonnes

1000

" ﬂwmﬂlﬂﬂHﬂHHUHmUWH

1970 1975 1980 1985 1950 1885

State of the stock: It is not possible to estimate the state of
the stock. Above-average year classes in 1991 and 1993 and a
very strong year class in 1994 have resulted in a growth of the
stock since 1992. Spawning stock biomass in 1996 is
estimated to have increased by a factor of six compared with
1993-1995. Surveys in 1996 have indicated that the 1996 year
class may be as strong as the 1994 vyear class. Levels of
fishing mortality appear comparable to those estimated for
cod and whiting In the same area. High rates of fishing
mortality and a weak 1995 year class are expected to result in
a decline in spawning stock biomass in 1997, However, the
biomass will remain high compared with years prior to 1995,
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Forecast for 1997: From a comparison of trawl survey
indices with commercial catches at age between 1993 and
1995, the strong 1994 year class is expected to increase the
commercial catches in 1996 and 1997, The 1996 year class
may continue this increase into 1998. However, it is not
possible to make an adequate forecast of the magnitude of
these catches at present

Management advice: A means of setting appropriate catch
limits for haddock taken in the Irsh Sea is required to avoid
continued large-scale discarding and/or misreporting.

Special comments: The TAC which covers Irish Sea
haddock also includes a large number of management areas to
the south and west of Division VIIa. As the TAC does not
reflect changes in stock size, catches increase during periods
of good recruitment in the Irish sea, and this leads to
discarding. Mis-reporting the by-catch of haddock in the
Nephrops fishery increases the problem of the restrictive

ICES Coop. Res. Rep. No. 221 - Part 2

quota. There is a need to devise a management regime more
in line with fishing oportunities and to collect reliable catch
statistics.

Any management measure for haddock in the Irish Sea will
have to take into consideration the large reduction in effort
required in the cod fishery,

Data and assessments: Analysis of catch-rates of different
age classes in March, June and September trawl surveys.
Estimates of landings at age since 1993 are available,
although the true level of landings remains uncertain
because of misreporting.

Source of information: Report of the Working Group on the
Assessment of Northern Shelf Demersal Stocks, June-July
1996 (CM 1997/Assess:2).



3.84 Whiting in Division VIIa (Irish Sea)

Catch data (Table 3.8.4.1):

Year

Catch corresp: A

jlie e o adviee

1987 ReduceF 16.0
1988 No increase in F; enforce mesh regulations 12.0
1989 F=Fhg,; enforce mesh regulation '<11.0
1990 No increase in F; TAC 8.3!
1991 Increase SSB to SSB(89); TAC 6.4'
1992 80% of F(90) 9.7"
1993 70% of F(91) ~ 6,500 6.5
1994 Within safe biological limits -
1995 No increase in F 8.3%
1996 No increase in F 9.8*

38

18.2 115 1.9 119

18.2 11.3 2.0 13.4

15.0 8.2 2.7 10.7

10.0 74 2.7 9.9

10.0 7.1 4.2 12.8
8.5 6.0 2.7 9.2°
9.9 5.8 1.2 7.9°
8.0 5.4 22 7.0°
9.0

"Not including discards from the Nephrops fishery. *From Nephrops fishery. *Including estimates of misreporting. *Not including

discards. Weights in ‘000 t.

Historical development of the fishery: Whiting is taken
mainly as a by-catch in mixed species otier trawl fisheries for
Nephrops, cod and other demersal species, and in the pelagic
fishery for cod. Fishing effort in the Nephrops and pelagic
fisheries has increased steadily. Substantial discarding of
juvenile whiting occurs, mainly in the Nephrops fisheries.
Square mesh panels have been mandatory for all UK trawlers
(excluding beam trawlers) in the Irish Sea since 1993 and for
Irish trawlers since 1994.

Landings
Mean = 13.2

il

1985 1987 1989 1961 1993 1995

h
iy
|

‘000 ¢
oS @ b}
tera by b Lo e Lunan,

o

o

1579 1981 1983

Fishing mortality {ages 2-4)
Mean = 1.20

0.0
1979

I i T ) T T T
1985 1987 1989 1991

: : A —
1981 1983 1893 1995

State of stock: The stock is considered to be within safe
biological limits.

SSB appears to be stable, as is fishing mortality which is at
high levels. There is no trend in recruitment and no indication
of low recruitment at the lowest levels of SSB recorded.

Details in Table 3.8.4.2.

Recruitment (age 0)

Mean = 120
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Mean = 13.4
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Forecast for 1997:

SSB(96) ' = 14.4, F(96)* = 1.02, Basis: F(96)= F(95)
Catch(%) 9 6 Landmgs (96) 7.2
P

O[.)I‘JOII v : SSB1 'Catch Lndgs B
e CraTE Crple (97)5.;_..=" R)..
A 04Fs 041 148 63 37 193
B 06F;s 061 77 52 176
C 08Fs 082 88 64 161
D 10Fs 102 99 75 149
E  12Fs 123 107 85 139

' SSB estimate now calculated as at 1 January. Weights in

‘000 t.
*F corresponding to landings only; total F is obtained by
adding a constant F(2-4) of 0.135 corresponding to discards

in the Nephrops fishery.

A-D:  SSB increases above 1996 level.
E: SSB decreases in 1998 but remains above average.

Whiting in Divisions Vlla
Yield and SSB per recruit

Y/R (grams)
B58B/R (grams)

1] 0.5 1 1.5 2 2.5
F {2-4} tor landings, discard F constant

[-—n— Landings/R —O— Discards/A —l— SSB/R

ICES Coop. Res. Rep. No. 221 - Part 2

8% of the predicted 1997 landings and 50% of the predicted
1998 SSB depend on year classes assumed to be average.

Special comments: There is a low probability that the
spawning stock biomass will decrease below the lowest
recorded level in the medium term at the current level of
fishing mortality.

Data and assessment: Analytical assessment based 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,

Source of information: Report of the Working Group on the
Assessment of Northern Shelf Demersal Stocks, June-Tuly
1996 (CM 1997/Assess:2). Revised assessment based on
ACFM Working Paper.



3.8.5 Plaice in Division VIla (Irish Sea)

Catch data (Table 3.8.5.1):

“Diveards AV
Sl Idarch
0.3 6.2

No increase in F 02 50
1989  80% of F(87); TAC - 4.4
1990  Halt decline in S5B; TAC - 3.3
1991  Rebuild SSB to SSB(90); TAC - 26
1992 70% of F(90) - 33
1993 F=055-~2,800¢t - 2.0
1994  Long-term gains in decreasing F - 2.1
1995 Long-term gains in decreasing F - 1.9
1996  No long-term gain in increasing F
'Catch at status quo F, Weights in '000 t.
Historical development of the fishery: Plaice are taken years and to be below F.4 (0.46) in 1995. However, there is
mainly in long-established UK and Irish otter trawl fisheries uncertainty in this estimate and F may well be higher.
for demersal fish. They are also taken as a by-catch in the Recruitment since 1988 has been below the long-term
beam trawl fishery for sole. Effort in the UK and Belgian average. There is no evidence that recruitment is reduced at
beam trawl fleets increased in the late 1980s, but declined in the lowest observed SSB levels.
the early 1990s.
Details in Table 3.8.5.2.
State of stock: ICES considers the stock to be close to safe
biological limits. SSB has been below average during 1990-
1995. Fishing mortality appears to have decreased in recent
Landings Recruitment (age 1)
Mean = 3850 Mean = 15.8
8250 o 37.5—_
s000-] i s0.0-] ]
a s?ﬁoé l_lﬂw £ 2257 -
£ ] I 2 ]
2 2500 11‘ FT i E 150
=Ll - Ay
U;\'","\“'ﬂ‘“il""F""I""i"“l"' c'-"-I""I""TT _' T
1960 1965 1970 1975 1960 1985 1490 1995 1980 1865 1970 1975 1980 1985 1930 1895
Fishing mortality {ages 3-6) Spawning stock biomass
Mean = 0.587 Mean = 6.68
©.907) .12W
0.75’: 16
DAED: " 81
0.45; 8 6
] =]
U.M'j . 4=
0157 2
Owlw' L T B B M ek L B L L R B AL B IR IR AL BN |
1560 1985 1970 1975 1980 1985 1230 1995 1860 1965 1970 1975 1980 1885 1990 1595
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Forecast for 1997:

SSB(96) = 4.9, F(96) = 0.37, Basis: F(96) = F(95),
Catch(96) = 1.9, Landings (96} = 1.9

‘Option Basis ~~ F  SSB  Cawch Lndgs. SSB
AR ) M -7) R /) W 2 W ).
A 04Fs 015 54 09 09 73
B 06F; 022 14 14 69
C  08Fs 029 18 18 65
D  10Fs 037 21 21 6l
E  12F;s 044 25 25 58

Weights in ‘000 t.

AB,C: SSB is forecast to increase through 1997 to around
the long-term average level.

D,E:  SSB is expected to increase to just below the long-
term average level.

About 15% of the predicted 1997 landings and 30% of the
predicted 1998 SSB depend on year classes assumed to be of
average recruitment.

Special comments: The fishing mortality estimated for 1995
and used in the forecasts is likely to be an underestimate.

Data and assessment: Analytical assessment based on catch-
at-age, commercial CPUE and survey CPUE data. SSB
calculated at 1 January, implying that values over the whole
time series have been rescaled upwards.

Source of information: Report of the Working Group on the
Assessment of Northern Shelf Demersal Stocks, June-July
1996 (CM 1997/Assess:2).

Yield and Spawning Stock Biomass

Long term forecast

Yield Biomass
[~ 4500
I azso
- a000
g
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L 2
m
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Fishing monality (ages 3 - 6,u}

— Yield per recruit  ———- Biomass at year start
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Short term forecast

Yield Biomass
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3.8.6 Sole in Division VIIa (Irish Sea)

Catch data (Table 3.8.6.1):

advice to:advice ! il
1987 No increase in F 1.9 2.1 , 20 2.8
1988 80% of F(86); TAC 1.6 175 19 20
1989 80% of F(87); TAC <148 1.48 1.8 1.8
1990 TInterim advice ' 1.08° 1.5 1.6 1.6
1991 90% of F(89); TAC 1.3 1.5 1.2 1.2
1992 No long-term gains in increased F 1.2! 1.35 1.2 1.3
1993 F=F(91) ~ 9201t , 0.92 1.0 1.0 1.0
1994 No long-term gains in increased F 1.51 1.5 14 1.4
1995 20% reduction in F, equal 800 t 0.8 13 1.3 1.3
1996 20% reduction in F, equal 800 t 0.8 1.0

'Catch at Status quo F. > Not including misreporting. *Revised in 1990 to 1.5. Weights in ‘000 t.

Historical development of the fishery: 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. Beam trawling by UK vessels increased
substantially from 1986, reaching a peak in 1990 and

State of stock: The stock is considered to be close to safe
biological limits. The SSB is in the region of its lowest level,
and likely to remain so at current fishing mortality. In the last
10 years, only one year class has been above average,
whereas in the 10 years prior to 1985, 4 good year classes
have been noted. Fishing mortality is well above Fpeq (0.26) .

Details in Table 3.8.6.2.

decreased thereafter.

Landings
Mean = 1514

300077 20,0

Recruitment (age 1)
Mean = 9.08

2250 22,5

1500—|

-

1970 1975 1980 1985 1850 1995 1970 1975

tonnes
millions

15.0+

1985 18 1995

Fishing mortality (ages 4-7} Spawning stock biomass

Mean = 0.419 Mean = 4874
BOOO
6000~
w
L
& 4000
2
2000
07 I T T 1 T 1
1970 1975 198G 1985 1920 1895

12 ICES Coop. Res. Rep. No. 221 - Part 2




Forecast for 1997:
SSB(96) = 3.0, F(96) = 0.45, Basis: F(96) = F(95),
Catch(96) =11 _Lanc_iin_gs (9_6_)_ = 11
Option : Basis. . © " F:- =SSB._

A 04Fs 018 3.1
B 06Fs 027 3.1
C 08Fys 036 3.1
D 10Fs 045 30
E 12Fs 054 30

Weights in “000 t.

E: SSB will be close to or decrease -below the historicai
minimum level,

Management advice: To allow the SSB to increase above
the historical minimum level observed prior to 1996 (3,300 t
in 1991), ICES recommends for 1997 a 20% reduction in
fishing mortality from the 1995 level, corresponding to a
catch of 800 t in 1997.

Special comments: A medium-term forecast shows that SSB
is in the region of its lowest observed level and is likely to
stay there at current fishing mortality.

Data and assessment: Analytical assessment based on
landings-at-age, commercial CPUE data and survey indices.

A-D: SSB will increase to above the historical minimum ] ] . .
(3.0 in 1996) Source of information: Report of the Working Group on the
Assessment of Northern Shelf Demersal Stocks, June—July
1996 (CM 1997/Assess:2).
Sole Vlla - Medium term analysis
S$SB in year 2005
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Fishing mortality (ages 4 - 7,u)
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3.8.7

_ Irish Sea herring (Division VIIa)

Catch data (Table 3.8.7.1):

1987

TAC

43

4.5

5.8

105 (5.6) 10.5 10.2
3.3 6.0 5.0
57 7.0 6.3
5.6 6.0 4.4

~6.6 7.0 3.3

4.9-74 7.0 4.4

~5.3 7.0 4.8
5.1 7.0 5.1

~5.0 7.0

1988 TAC (Revised advice in 1988)
1989 TAC

1990 Precauntionary TAC

1991 TAC

1992 TAC

1993 TAC

1994 Precautionary TAC

1995. Precautionary TAC

1996 If required, precautionary TAC

Weights in ‘000 t

Historical development of the fishery: There are two
spawning stocks of herring in the Irish Sea (Manx and
Mourne). Presently these are treated as one stock for
assessment and management purposes. During the 1970s a
large fleet of vessels fished herring in the Irish Sea and
landings attained 39,000t in 1974. During this period an
industrial fishery also operated in the western region. A
transfer of fishing effort into the Irish Sea followed the
closure of the North Sea and west of Scotland fisheries in the
late 1970s.

Landings
Mean = 7.79
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The high levels of fishing mortality caused a substantial
decline in the stock resulting in the introduction of low TACs
from 1981. Closures of spawning and nursery areas were also
introduced. The industrial fishery closed in 1979. Since the
mid-1980s fleet size has progressively declined. From 1991
to the present, withdrawal of the Irish fleet from the fishery
has resulted in a further reduction in fishing effort.

Recruitment (age 1)
Mean = 230

450~
300

gt L] il

0 L T

1995

millions

1675 1985

Spawning stock biomass
Mean = 19.1
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20—

‘000t

T
1575 1980 1985 1990 1995
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State of stock: The stock is considered to be within safe
biological limits. Although the precision of the scientific
assessment of this stock is comparatively low because of the
short time series of catch-independent data, it appears that the
stock has recovered substantially from the low levels
observed in the late 1970s. The stock is probably only lightly
exploited at present. An apparent increase in spawning stock
in 1995 followed the recruitment of a relatively strong 1992
year class to the spawning stock. Details in Table 3.8.7.2.

Forecast for 1997: F(96) =0.16. Basis TAC; Catch{96) = 7,
geometric mean recruitment in 1996-1997: 222 million,
SSB(96) =38.1

‘Option~Basis .~~~ F SSB Catch SSB
ST e O O .. ©7 . (98) .
A 1.0F(95) 0.107 41 48 42 :

Weights in ‘000 t.

Management advice: The current assessment indicates that
continued exploitation at 7,000 t will not be detrimental to the
stock, with a low risk of the spawning stock falling outside
safe biological limits in the medium term (see figure on next

page).

Yield and Spawning Stock Biomass

Long term forecast
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Data and assessment: Time series of landings and catches at
age (1972-1995); acoustic surveys of spawning stocks
(1989-1995); time series of larvae production estimates
{1989-1995); trawl survey estimates of recruitment (1991-
1996). Assessment based on all available catch and survey
data. For this stock, age refers to number of rings, which is
one year less than the true age.

Closed areas: The areas closed to herring fishing around the
eastern Irish coast and west coast of Britain were put in place
to protect juveniles of each stock during a time of an
industrial fishery in the Irish Sea. Protection of all spawning
grounds should be maintained. However, the spatial exient
and/or duration of the closures could be reconsidered,
provided adequate information on the recent distribution of
juvenile and spawning populations is available. '

Source of information: Report of the Herring Assessment

Working Group for the Area South of 62°N, April 1996
(C.M.1996/Assess: 10),
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Irish Sea herring (Division VIIa)

Summary results of medium-term projections assuming a catch constraint of 7,000 t in each year up to 2005. Upper
panel: Solid line, 50th percentile; dashed lines, 25th and 75th percentiles; dotted lfine, 5th and 95th percentiles;
horizontal line, MBAL of 20,000 t. Lower panel: The probability that the stock may fall below MBAL.
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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
VIIla,b,d, and e)

3.0.1 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
increase in the coastal gill-net fishery targeting sole.

A rrawl 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 has become
dependent on small 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 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 offer no effective management control of the
exploitation rate. Since a number of stocks affected by this
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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, This year,
the assessment areas for cod and whiting have been
expanded to include Division Vile.

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 essentially a continuation
of 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 moltiple mesh sizes and may fish in
the Celtic Sea using the lower mesh sizes without being
detected. It is noted, however, that the recent European
Commission proposal to revise the existing conditions on
technical measures attempts to eliminate this problem.

The problems associated with the lack of French data for
1994 have now been resolved and the 1994 landings data
for Celtic Sea cod and whiting have been revised in this
year’s assessments.

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 declining
spawning stock biomass and high fishing mortality rates. Of
particular concern are Bay of Biscay (Divisions VIIab) and
Celtic Sea (VIIf,g) sole and Celtic Sea (Divisions
VIle,f,g,h) cod. These stocks exhibit high F, low SS8B level
and low recruitments in recent years.

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

Although the Nephrops stocks were not assessed this year
there are no major concerns about the Nephrops stocks in
this area though most stock units are fully exploited in terms
of yield per recruit. Management of these fisheries,
however, needs to be sensitive to by-catches of stocks
requiring protection such as Celtic Sea cod and Northern
hake.

The Celtic Sea herring SSB has been stable in the last ten

years and increased in 1994 and 1995. 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 and
Western spawning components which at present are at
historically low levels. The Western horse mackerel is
declining rapidly due to one extremely strong year class
being fished down and at present F will continue to decline.

18

For many of the stocks in this area there are insufficient
data for an assessment. It is not, therefore, possible to
evaluate their status. It would be unwise to assume that
these stocks are not already heavily exploited and conclude
that catch controls can be relaxed.
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3.9.2 Celtic Sea and Western Channel cod (Divisions VIle, VIIf, VIIg and VIlh)

Catch data (Table 3.9.2.1):

Cotoadviee’ o
1987  Reduce F <64 -
1988  No increase in F; TAC 70°
1989 No increase in F; TAC 8.6
1990 No increase in F; TAC 924
1991  TAC; SSB = mean 4.5° 7.6
1992 Appropriate to reduce F - 8.3
1993 20% reduction in F 6.5° 17.5 9.6
1994  20% reduction in F 5.6 17.0 9.4
1995  20% reduction in F 47 17.0 10.0
1996  20% reduction in F 4.7 20.0

I'TAC covers Sub-areas VII (except Division VIIa) and VIIL “Excludes VIle. * For the VIIf-h stock component. * For the VIH+g

stock component, Weights in ‘000 t.

Historical development of the fishery: Cod in Divisions
Ve, VIIf, VIIg, VIIh are taken as a component of mixed
traw] fisheries. Landings are made predominantly by French
gadoid trawlers which prior to 1930 devoted their activity in
the Celtic Sea to fishing mainly hake. The landings of cod by
French Nephrops trawlers have increased in recent years.

Summary graphs for Divisions VIIf.g and h
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State of stock: The stock is considered to be close to safe
biological limits. SSB fluctuates widely, depending on
recruitment, and after a temporary increase in 1994, SSB in
1995 is below the long-term average. There is evidence of
reduced recruitment at SSB levels below a 7,000 t threshold.
Fishing mortality is high and good year classes are fished out
rapidly.

{(Details in Tables 3.9.2.2 and 3.9.2.3)

Recruitment (age 1)
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Forecast for 1997:

SSB(96) = 11.8, F(96) = 0.82, Basis: F(90) = F(93),
Catch(96) = Landings (96) = 10.3.

Recruitment of the 1995 year class set equal to the geometric
mean for the period 1971-1993.

‘Option . Basis . 'F " "SSB. -Catch Lndgs ' SSB
e B (97 (97)(98)

A 04F; 033 110 43 14.4
B 0.6Fy 049 6.0 12.2
C 0.8Fys 0.66 7.4 103
D 1.OF;s  0.82 8.6 8.7
E 1.2F  0.99 9.6 7.4

Weights in ‘000 t.

The SSB in 1998 is predicted to be equal to the average (8.7)
of the years 1988-1995 at status quo F, 26 % higher than the
threshold (7,000 t). For options A,B, and C, SSB in 1998
remains above the average; with option E, SSB decreases to
close to the threshold.

The medium-term projections indicate that the median SSB
will remain close to the 7,000 t threshold, and that a reduction
in F of 20-25 % is required to ensure a high probability that
SSB will be above the threshold in 10 years. (See figure on
next page).

A combined forecast for cod and whiting is given in Section
3.9.3.

Management advice: In order to prevent a decline in SSB
below the 1988-1995 average, ICES recommends a 20 %
reduction of fishing mortality in 1997 compared to that in
199s.

Special . comments: This year, cod in Division VIle have
been included in this assessment which, though lacking
Division VIId, now covers the major part of the TAC area (all
of Sub-area VII except Division VIIa). Due to data limitations
it has been possible to consider only the period 1988-1995
(Table 3.9.2.3). The assessment is, however, consistent with
that for Divisions VIle-h for which a longer time series is
available (Table 3.9.2.2). The summary graphs on the
previous page are for a longer period which does not include
Division VIle. The forecast depends heavily on the strength
of recruiting year classes which have not been measured and
are assumed to be of average abundance.

Because the forecast is dominated by an assumption of
average recruiting year classes and because the TAC for this
stock includes other management areas, a TAC is not likely to
be successful in reducing F on this stock. Other measures,
such as effort control should be considered.

Data and assessment: Analytical assessment based on
landings and commercial CPUE data for three commercial
fleets for a short series (1988-1995) where age data were both
available in Division VIle and in. Divisions VIIf,gh.
Sensitivity analysis and medium-term predictions used the
long series of recruitments and SSBs in Divisions VIIf,gh
scaled to the new assessment. No recruitment indices are
available for this stock.

Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess:3).

Yield and Spawning Stock Biomass
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Biomass
~ 40

1
b:1
kilograms

20

05 10 15
Fishing mortality (ages 2 - 5,u)

— Yieldperrecruit -~-- Biomass at year start

20

Short term forecast

Yield Biomass
20 25
1 r
; 20
15~ r
g N P
< ~ 5 c
=4 1 ‘-.\ | =4
2 10 Ml 2
2 3
o . FIO ]
5- Tl [
— -
o i , , —F o

oo 05 10 15
Fishing mortality (ages 2 - 5,u)

—— Yield in 1997 --=- Biomass in 1998 at year start

ICES Coop. Res. Rep. No. 221 - Part 2




Cod Vil ef,g,h - Medium term predictions showing 5th,25th,50th,75th and 95th percentiles
of SSB in tenth year {(2005) for different F-factors applied to estimated 1995 F

Ricker stock-recruitment relationship

500 simulations

Cod Vlie,f,g,h - Medium term analysis
SSB in year 2005
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393 Celtic Sea and Western Channel whiting (Divisions VIIe, VIIf, VIIg and VIIh)

Catch data (Table 3.9.3.1):

1987 o .Stc.ztus guo 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% 1eduction in F

1996 20% reduction in F

71 13
7.0° 13.1
79 147
8.4* 125
8.0° 122
8.0° . 106
6.6° 22.0 13.0

<9.4° 22.0 159
g8.2" 25.0 16.6
8.6 26.0

' TAC covers Sub-area VII {except Division Vlla)."For the VIIf-h stock component *For the VII f+g stock component Weights in

000 t.

Historical development of the fishery: Celtic Sea whiting is
taken as a component of mixed (cod, whiting, Nephrops,
hake) fisheries. Landings are taken predominantly by French
gadoid trawlers. UK landings in the 1950s were 4-5 times
their present level. Landings in 1995 were the highest in the
period since 1982.
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State of stock: The stock is considered to be within safe
biological limits. SSB fluctuates depending on recruitment.
While the 1990-1992 year classes are above average, the
1993 and 1994 year classes are below average. Fishing
mortality remains high.

(Details in Table 3.9.3.2.)

Recruitment {age 1)
Mean = 43.4
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Forecast for 1997;

SSB(96) = 18.3, F(96) = 0.86 , Basis: F(96) = F (95),

Catch(96) = Landings (96)= 11.0.

Recruitment of the 1995 and 1996 year classes set equal to

the geometric mean for the period 1982-1992.

_Option *'Basis. - F - ‘SSB " Catch Lndgs SSB

""" S en en oD en 08
04F;s 034 168 42 234

A
B 0.6F;s 052 59 216
C  08Fs 068 73 200
D 10Fs 0386 , 86 186

12Fs  1.03 96 175

Weights in '000 t.

With options A-D: 88B in 1998 is expected to increase.

The forecast is not of high precision, mainly due to the high
level of F resulting in few year classes being taken in the

fishery.

A combined forecast for cod and whiting is given in the figure
on the next page

Management advice: Whiting are taken in a mixed fishery
with cod. In order to protect cod, ICES recommends a
significant reduction in fishing mortality in 1997 by at
least 20% of the fishing mortality in 1995.

Special comments: This assessment now includes Division
V1le. Data have been raised to account for catches in Division
Vile for which no age data are available.

Because the forecast is dominated by an assumption of
average recruiting year classes and because the TAC for this
stock includes other management areas, a TAC is not likely to
be successful in reducing F on this stock. Other measures,
such as effort control should be considered.

Data and assessment: Analytical assessment based on
landings and commercial CPUE data. Problems with missing
1994 French data have been resolved. No recruitment indices
are available for this stock.

Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September
1896 (CM 1997/Assess:5).

Yield aﬁd Spawning Stock Biomass

Long term forecast
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Short term forecast
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394 Celtic Sea plaice (Divisions VIIf and g)

Catch data (Table 3,9.4.1):

1987 TAC not to be restrictive on other species

1988 TAC not to be restrictive on other species
1989 TAC not to be restrictive on other species
1990 F likely to be F(88)
1991 F likely to be F(89)

1992 No long-term gains in increasing F
1993 No long-term gains in increasing F
1994 No long-term gains in increasing F

1995 No increase in F
1996 20% reduction in F

- 25 2.1 2.1

- 25 2.2 22
~19 1.9 2.1 2.1
~1.7 1.9 15 1.5

- 1.5 12 12

- 1.4 1.1 1.1

- 1.4 1.1 1.1
1.29 1.4 1.0 1.0
0.93 1.1

Weights in '000 ¢.

Historical development of the fishery: In the 1970s the
fishery was mainly carried out by Belgian beam trawlers and
Belgian and UK otter trawlers. In recent years the otter
trawlers have been almost entirely replaced by beam trawlers,
which have sole as their target species. Both countries
together have always taken approximately 85% of the catches.

Landings
Mean = 1394
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State of stock: The stock is considered: to be close to safe
biological limits. SSB rose to a peak in the late 1980s, but has
since declined. Fishing mortality has remained high
throughout the time series. Recruitment since 1989 has been
poor, and it is unlikely that SSB will increase in the short and
medium term at the current level of F.

(Further details in Table 3.9.4.2.)

Recruitment (age 1)
Mean = 5.84
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Forecast for 1997:

SSB(96) = 2.08, F(96) = 0.59, Basis: F(36)=F(95), Catch(96)
= Landings (96) =1.34

Recruitment of the 1995 and 1996 year classes was set equal
to the geomelric mean for the period 1977- 1993

_Option " Basis- . “F. .~ =8SB"Catch' Lndgs. SSB:
L e e 9. O 98
A 04Fs 024 205 0.61  2.65
B 0.6Fs 035 087 241
C 08Fs 047 .10 2.19
D 1.0Fs 059 131  2.00
E 1.2Fs 0.71 150  1.83

Weights in '000 t.
For options A-C: SSB increases in 1998 compared to 1996.
For options D,E: SSB in 1998 will fall below SSB(96)

Management advice: To prevent further reductions in SSB
for this stock and in the Celtic Sea sole, ICES recommends
that fishing mortality in 1997 should be reduced by 20 %
compared to that in 1995.

Special comments: Plaice and sole in the Celtic Sea are
taken in the same fishery. If departure from status guo fishing
mortality is implemented for either species, the implications
for the associated species should be considered.

Data and assessment: Analytical age-based assessment
based on landings, survey and commercial CPUE data.

Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess:5).

Plaice and Sole in the Celtic Sea (VIlf+g)
Combined Short Term Forecasts
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395 Celtic Sea sole (Divisions VIIf and g)

Catch data (Table 3.9.5.1):

Year' " " ICES Catch cotresp. Agreed T ACEM
o advice to advice TAC - _éatéh’_
1987 Status quo F; TAC 1.6 _ 1.6 1.2
1988 F=F(pre-86); TAC 0.9 1.1 1.1
1989 F at F(81-85); TAC 1.0 1.0 1.0
1990 Noincrease in F 1.2 1.2 12
1991 Noincrease in F 1.1 1.2 1.1
1992 No long-term gains in increasing F 1.1 1.2 1.0
1993 No long-term gains in increasing F - 1.1 0.9
1994 No long-term gains 1n increasing F - 1.1 1.0
1995 No increase in F 1.0 11 1.2
1996 20% reduction in F 0.8 1.0

‘Weights in ‘000 t.

Historical development of the fishery: In the 1970s the
fishery was mainly carried out by Belgian beam trawlers and
Belgian and UK otter trawlers. In recent years the Belgian
otter trawlers have been almost entirely replaced by beam

trawlers. Both countries together have always taken
approximately 85% of the caiches.
Landings
Mean = 1182
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State of stock: The stock is considered to be close to or
outside safe biological limits. Fishing mortality increased
since the late 1970s to a peak value in 1990; it has since
decreased, but remains above Fig, (0.48). SSB has steadily
declined since the early 1970s, reaching a record low value in
1991 and has remained close to that level through 1995.
There is a high probability that maintaining status quo F will
result in SSB continuing near historical low levels in the short
and medium term.

(Further details in Table 3.9.5.2)
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Forecast for 1997:

SSB(96) = 2.6, F(96) = 0.51, Basis: F(96) = F(95), Catch(96)
= Landings (96} =1.0.

Recruitment of the 1995 year class set equal to the geometric

mean for the period 1971-1993,

Option  Basis F SSB  Catch ILndgs SSB
07 O O B (98)

A 04Fs 020 24 ) 04 29
B 06Fs 030 - 06 2.7
C  08F; 041 ; 08 25
D 1.0Fs 051 - 09 23
E  12F; 061 : 1.1 22

Weights in '000 ¢,

Options A and B, SSB increases in 1998 compared to 1996,
Option C, SSB stable, but at low level.
Option D and E, decreasing to below historical low

At the current level of F, SSB is predicted to decrease in 1998
to below historical low,

Management advice: To prevent further reductions in SSB
for this stock, ICES recommends that fishing mortality in
1997 should be reduced by 20 % compared to that in
1995. Management of this stock should be viewed in
conjunction with Celtic Sea plaice.

Special comments: Sole and plaice in the Celtic Sea are
taken in the same fishery. If departure from status quo fishing
mortality is implemented for either species, the implications
for the associated species should be considered.

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

Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess:5).

Yield and Spawning Stock Biomass

Long term forecast
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Short term forecast
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3.9.6

3.9.7

3.9.8

Cod in Division VIIe (Western English Channel)

See Section 3.9.2.

Whiting in Division VIle (Western English Channel)

See Section 3.9.3.

Plaice in Division VIIe (Western English Channel)

Catch data (Table 3.9.8.1):

Year . ICES . Cachcomesp, . Agreed Official ~ ACFM

Cor v adviee e ey o advice! STAC landings” - - _catch
1987 Precautionary TAC 6.8 8.3 1.9 2.0
1988 Precautionary TAC _ 6.9 9.96 ' 2.3 2.5
1989 No increase in effort; TAC 11.7 11.7 22 24
1990 No increase in F; TAC o 10.7 10.7 20 2.6
1991 50% reduction in F in VIle 8.8 10.7 : . le 1.8
1992 S.q. F gives over mean SSB 20° 9.6 1.4 1.6
1993 Not outside safe biological limits - 8.5 14 1.4
1994 Within safe biological limits - 9.1 - 1.2 1.2
1995 No increase in F 14 8.0 1.0 1.0
1996 60% reduction in F 0.6 1.5 '

"TACs for Divisions VIId,e. 2 Estimated for some countries. *At status quo I, Weights in ‘000 t.

Historical development of the fishery: Landings are taken
mainly by the UK fishery and were stable at a low level
between 1950 and the mid-1970s. Landings increased rapidly
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after 1978 as beam trawls began to replace otter trawls,
though plaice are mainly taken as a by-catch in beam trawls
directed at sole and anglerfish. Landings reached a peak in
1988-1990, but have since declined rapidly.

tannes

Recruitment (age 1}
Mean = 5.48

20~

o

millions
=3

o .r i

1975 1980 1985 1990 1995

Spawning stock biomass

Mean = 2501
4500~

3780
3000
2250—_
1 500—_

750~

1975 1980 1585 1580 1995

29



State of stock: This stock is considered to be outside safe
biological limits. SSB reached a peak level in 1989-1990,
following a series of good year classes in the mid 1980s, but
has declined rapidly and is close to the lowest recorded levels.
This is due to both high fishing mortality and low recruitment

since 1989. Fishing mortality has been increasing throughout -

the assessment period, is currently close to a record high and
is above Fpe (0.58). A series of years with low recruitment,
coupled with a high F, make it likely that the SSB will
decrease unless there is a reduction in F. There is evidence
that recruitment is reduced at SSB below a 2,200 t threshold.

Further details in Table 3.9.8.2.
Forecast for 1997;

SSB(96) = 1.5, F(96) = (.68, Basis: F(96)=F(93), Catch{(96)
= Landings (96) =1.0.

Recruitment of the 1995 and 1996 year classes set equal to

the geometric mean for the period 1976-1993.

Option. Basis F SSB  Caich- Lndgs SSB
O 9D 6D ©OD._ (98

A 04F; 027 1.55 - 051 220
B 0.6F;; 041 - 073 2.00
C 0.8F;s 055 - 092 1.83
D 1.OF;  0.68 - 109 1.67
E 1.2F;  0.832 - 1.24  1.54

Weights in 000 ¢,

30

Under options A-D, SSB is forecast to increase in 1993
compared to 1996. However, this is due to assuming
geometric mean recruitment which is higher than the recent
average. At the current fishing mortality rate, SSB is expected

to remain close to historically low levels in the medium term.

Management advice: To enable SSB for this stock to
increase above the threshold of 2,200 t, ICES recommends
that fishing mortality in 1997 should be reduced by at
Ieast 60% compared to that in 1995.

Special comments: The TAC is set for Divisions ViId,e
combined, so the resulis from this assessment need to be
considered along with the much larger Division VIId stock.
Given that the Diviston VIId component dominates the TAC,
a catch control is unlikely to constrain F on this stock. To
achieve a decrease in fishing mortality, a direct reduction in
fishing effort is necessary.

Data and assessment: Analytical age-based assessment
based on landings, survey and (revised) commercial CPUE
data. Misreporting of landings is known to occur,

Source of information: Report of the Working Group on the

Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess:5).
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3.9.9

Catch data (Table 3.9.9.1):

Sole in Division VIIe (Western English Channel)

'ICES' e Catch corresp. Agreed = Official . - -t ACFM
g Civadvice i - to advice TAC : faﬁdi_ngs R '-'_.éét.(':.l'i;.i'.:
1987 No increase in F 1.15 1.15 1.1 _ 1.2
1988 No decrease in SSB; TAC 1.3 1.3 0.9 14
1989 No decrease in SSB; TAC 1.0 1.0 0.8 12
1990  8SB 2 3,000t; TAC 0.9 0.9 0.8 1.1
1991 TAC 0.54 0.8 0.6 0.7
1992 70% of F(90) 0.77 0.8 0.6 0.8
1993 35% reduction in F 0.7 0.9 0.7 0.8
1994  Noincrease in F 1.0 1.0 0.8 0.7
1995 No increase in F 0.86 0.95 0.9 0.7
1996  Fgs<Fy 0.68 0.7

Weights in '000 t.

Historical development of the fishery: UK and France
account for most of the landings. UK landings were stable at a
low level between 1950 and the mid-1970s but increased
rapidly after 1978 as beam trawls began to replace otter
trawls in this fishery. Sole tends to be the target species with
plaice and other species taken as by-catches. The latter
species are relatively more important in the otter trawl fishery.

Landings
Mean = 898

tonnes

Fishing mortality (ages 3-7}
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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.

State of stock: The stock is considered to be close to safe
biological limits. SSB has declined since 1980 due to high
fishing mortality and has remained stable at a low level since
1989. The 1992 and 1993 year classes were below average,
but the 1994 year class appears to be above average. There is

Recruitment (age 1)
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evidence that recruitment is reduced at SS8B below a 3,000 t
threshold. Although fishing mortality has declined in recent
years, it remains higher than levels in the early 1970s. Current
F appears to be in the region of F.4 (0.27).

Details in Table 3.9.9.2.
Forecast for 1997:

SSB(96) = 293, F@O6) = 0.25,
Catch(96) = Landings (96) = 0.67.

Basis:F(96) = F(93),

Recruitment of the 1995 and 1996 year classes set equal to
the geometric mean for the period 1969-1992.
Option Basis F SSB  Catch Lndgs S8SB

O O (O O - (98)
A 04F; 010 3.14 030 3.64
B 06Fs 0.15 044 350
C  08Fs 020 057 336
D  10Fs 025 069 3.23
E 12Fs 031 082 311

Weights in '000 1.

SSB is expected to increase above the current low level for all
options. For options A and B, S5B is expected to be close to
average in 1998.

There is a high probability that SSB will remain above the
3,000 t threshold in the medium term at status quo F.

Management advice: ICES recommends that fishing
mortality should not be allowed to increase.

Special Comment: There is evidence that recruitment is
reduced at low spawning stock sizes. Fisheries for sole also
take plaice as a by-catch. This needs to be taken into account
in any management measures.

Data and assessment: Analytical assessment based on
landings, survey and commercial CPUE data. Misreporting of
landings is known to occur.

Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess:3).

Yield and Spawning Stock Biomass

Long term forecast
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Short term forecast
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3.9.10

Catch data (Table 3.9.10.1):

Sole in Divisions VIIIa,b (Bay of Biscay)

ady

s
advice:

Not assessed

1987 -
1988 Precautionary TAC 3.7
1989 No increase in effort; TAC 45
1990 No increase in F; TAC 5.1
1991 Precautionary TAC 47
1992 F=F(@0) 5.0
1993 No long-term gain in increasing F -

1994 No long-term gain in increasing F -

1995 No long-term gain in increasing F 5.4
1996 No increase in F 50

"Not reported for all countries. 2.andings at status quo F. Weights in ‘000 t.

Historical development of the fishery: Catches have
increased continuously in the last two decades. Since 1984,
the French gill-net and trammel-net fishery expanded and it
now accounts for 42% of the total landings in Les Sables
d'Olonne. In contrast, catches of sole by smail mesh shrimp
trawlers decreased markedly. Since 1990, the fishing by
Belgium beam trawlers has been relatively constant at twice
the previous level.
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State of stock: The time series is short, but the stock is
considered to be close to or outside safe biological limits. The
increasing F and low recruitments of recent years have
resulted in a decrease in SSB to record low levels in 1996,

Details in Table 3.9.10.2.
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Forecast for 1997:

SSB(56) = 9.7, F(96) = 0.64, Basis:F(96) = F(95}, Catch(96)
= 6.2, Landings (96) = 5.5.

F -SSB. Caich Lndgs -

SSB
{98)"

Option.  Basis™ .- 85B C : :
N SO OO @D

04F; 026 86 25 22 123

A

B 0.6Fy;; 038 3.6 3.1 11.0
C 0.8Fy 0.51 4.6 4.0 99

D 1.0Fss  0.64 54 4.7 8.9

E 1.2Fys  0.77 6.2 53 8.0

Weights in '000 t.

For options A,.B,C, SSB is expected to increase compared to
1996.

For options D and E, SSB is predicted to decline compared to
1996 in the short term.
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At the current level of F, SSB in 1997 and 1998 is predicted
to be below its lowest level in the time series for which the
assessment is reliable (1984-1995). A 40% reduction in F
would be required to produce a significant increase in SSB
compared to 1996,

Management advice: In view of the increase in fishing
mortality and in order to rebuild SSB, ICES recommends
that fishing mortality in 1997 should be reduced by 40%
in relation to that in 1995,

Data and assessment: 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
1996 (CM 1997/Assess:5).
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Bay of Biscay sole (Divisions VIIIa,b).

Yield and SSB per recruit
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3.9.11

Celtic Sea and Division VIIj herring

Catch data (Table 3.9.11.1-2):

- Year -ICES Catch corresp. Agreed - Official . Discards: == AC

Jadviee toadvice  TAC  Landings eato
1987 Precautionary TAC 18 18 18 42
1988 TAC 13 18 17 24
1989 TAC 20 20 18 3.5
1990 TAC 15 17.5 17 25
1991 TAC (TAC excluding discards) 15(12.5) 21 21 19
1992 TAC 27 21 19 2.1
1993 Precautionary TAC (including discards) 20-24 21 20 1.9
1954 Precautionary TAC (including discards) 20-24 21 19 1.7
1995 No specific advice - 21 18 0.7
1996 TAC 9.8 16.5

'By calendar year. Weights ‘000 t.

Historical development of the fishery: There are two
spawning components in the stock (autumn- and winter-
spawners). The fishery takes place on the spawning grounds
in a “roe” fishery. The reported landings have been stable in
recent years. The fishery in the Celtic Sea was closed from
1977-1982. The fishery on the autumn-spawning component
has declined in recent years while that on the winter spawners
has increased. Discards in this fishery have been estimated to
be between 10%-20% of the total catch.
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State of stock: The stock is considered to be within safe
biological limits. At present SSB appears to be above the
long-term average, and the 1992 year class appears to be
strong. The latest assessment indicates that the stock has
increased since 1992. The levels of fishing mortality are
consistently higher than in other herring fisheries. Details in
Table 3.9.11.3.

Recruitment (age 1)
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Forecast for 1997: Forecasts were carried out for 1997,
assuming geometric mean recruitment:

F(96) = F(95) =0.52. Catch(96) = 32.1, SSB(96) =89.7

:Option- = Basis F SSB  Catch Lndgs SSB
. O COMECHONCH (98)
A 04F(95 021 82 133 123 87
B 0.6F(95 031 81 19.1 175 81
C 08F95 042 80 243 222 75
D 1OF@®5 052 78 289 266 70
E 1.2F095) 0663 77 332 304 65

Weights in ‘000 t.

Medium-term considerations: Medium-term projections
indicate that, with a continuation of the fishery at the present
level of fishing mortality, the probability of SSB declining

below the MBAL of 50,000 t is less than 40% (see figure on

next page.

Management advice: There is no ificrease in yield to be
obtained by increasing fishing mortality.

Special comments: The estimate of SSB from the most
recent assessment is considerably higher than from the
previous assessment. The new assessment is more consistent
with the 1993 and 1994 estimates. The recent assessment is
heavily influenced by the 1995/1996 acoustic surveys, which
indicate a high stock size.

There is concern about the possible damage to spawning
grounds along the Irish coast with regard to the extraction of
gravel. Guidelines to protect spawning grounds exist and are
laid down in a code of practice by ICES (ICES Cooperative
Research Report, No. 182, 1992).

Data and assessment: The assessment is based on catch at
age data and one acoustic survey. Discard data are available
and are used in the assessment. For this stock age refers to
number of winter rings which is one year less than the true
age.

Source of information: Report of the Herring Assessment
Working Group for the Area South of 62°N, April 1996 (CM
1996/Assess: 10).

Yield and Spawning Stock Biomass

Long term forecast
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Short term forecast
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Celtic Sea and Division VIIj herring

. Summary results of medium-term projections for fishing mortality from 1996-2005 constrained at the fishing mortality

estimate for 1995 Upper panel: Solid line, 50th percentile; dashed lines, 25th and 75th percentiles; dotted line, 5th and
95th percentiles; horizontal straight line, MBAL of 50,000 t. Lower panel: The probability that the stock may fall
below MBAL. .
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3.9.12 Sprat in Divisions VIId,e

Catch data (Table 3.9.12.1):

“Year - ICES Catch corresp. Agreed ACFM

e _0 0 advice to advice TAC . - catch o
1987 No assessment - 5 2.7
1988 No assessment - 5 5.5
1989 No assessment - 12 34
1990 No assessment - 12 2.1
1991 No assessment - 12 2.6
1992 No assessment - 12 1.8
1993 No assessment - 12 ' 1.8
1994 No assessment - 12 3.1
1995 No assessment - 12 1.5
1996 No assessment - 12

Weights in ‘000 t.

Historical development of the fishery: Sprat catches are
very low and are mainly taken in the second half of the year
by the Lyme Bay sprat fishery. The 1995 catch is the lowest
in the last 10 years.

State of stock: The state of the stock is not known.

Forecast for 1997: not available.

Details in Table 3.9.12.2.
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Data and assessment: Insufficient data are available to carry
out an assessiment.

Source of information: Report of the Hemring Assessment
Working Group for the Area South of 62°N, April 1996 (CM
1996/Assess: 10).
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3.9.13

Catch data (Table 3.9.13.1):

Megrim (L. whiffiagonis) in Divisions VIIb,c,e-k and VIIIa,b

1987 Not assessed -
1988 Not assessed -
1989 Not assessed -
1990 Not assessed -
1991 No advice -
1992 No advice -
1993 Within safe biological limits -
1994  Within safe biological limits -
1995 No particular concern -
1996 No long-term gain in increased F 16.67

1646 17.0 L7 18.7
18.1 17.5 1.7 19.2
18.1 19.2 2.6 21.7
18.1 143 32 17.6
18.1 15.0 3.6 18.6
18.1 15.5 31 18.6
21.46 14.9 33 18.6
2033 135 26 16.2
22.59 15.5 3.1 18.6
21.20

'Includes Division VITa. >Landings at status quo F. Weights ‘000 t.

Historical development of the fishery: Megrim is caught
predominantly by Spanish, French, Irish and UK demersal
trawlers. For most fleets megrim is a by-catch caught with
hake, anglerfish, Nephrops, cod and whiting. Landings have
remained relatively stable over the whole period. Discards are
estimated to be about 15% of the total catches by weight and
comprise fish over a large range of sizes.
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State of stock: The time series is short, but the stock appears
to be within safe biological limits. SSB was below average in
1989-1992, but has increased since then. The fishing
mortality has declined from the high 1991 level. The 1990
and 1991 year classes are above average and the 1993 year
class seems to be strong.

Details in Table 3.9.13.2,

Recruitment (age 1)
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Forecast for 1997:

SSB(96) = 97.3, F(96) = 0.25, Basis:F(96)=F(95), Catch(96)
=20.0, Landings (96) = 16.9.

Recruitment of the 1994, 1995 and 1996 year classes set
equal to the geometric mean for the period 1987-1993
“Option*Basis' 7 F 00

i Z(Z
04F;; 010 1040 97 8.3

A

B 0.6F;s 0.15 142 121
C 0.8Fy; .20 i84 157
D 1.0F; 0.25 224 191
E 1.2F  0.30 262 223

Weights in ‘000 ¢.

For all options S8B remains high. Continuing status quo F in
1998 is predicted to result in landings of 23,500 t (catch =
27,000 t) and SSB in 1999 of 110,000 .

Megrim whiffiégonis in Divisions VI and Vlila,b
Yield and $5B per recruit

¥/R (grams)

ICES Coop. Res. Rep. No. 221 - Part 2

Special comments: A large proportion (up to 40 %) of the
catch is composed of megrim less than 25 cm. An
improvement in the exploitation pattern will lead to an
increase in long-term: yield. Catches of L. boscii represent
about 5% of the total megrim catch in these Divisions.

Data and assessment: Age-based analytical assessment using
catch-per-unit effort from four commercial fleets and one
survey.

Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess:3).

Short-term yield and SSB ("000 t)

Yields in 1997
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3.9.14 Anglerfish in Divisions VIIb-k and VIIIa,b (L.piscatorius and L. budegassa)

Catch data (Tables 3.9.14.1-5):

Year " Cachcomesp.  Agreed  ACEM  CachofL .
G ladviee o T toadvice - TAC' catch. - pisca

1987 Not assessed - 39.08 295 :
11988 Not assessed - 42.99 28.5 "

1989 Not assessed - 42.99 30.0

1990 Not assessed - 42.99 29.3

1991 No advice - 4299 250

1992  No advice - 42.99 21.1

1993 Concern about L. pisc. SSB decrease - 25.1° 20.1

1994 SSB decreasing, still inside safe - 23.9% 219

biological limits
1995 Noincrease in F 20.0 23.2% 25.0 184 6.6
1996 Noincreasein F 289 30.4%

'Includes Division VIIa; applies to both species. “Includés Divisions VIId,e. Weights in ‘000 t.

Historical development of the fishery: The fishery for
anglerfishes developed in Sub-areas VII and VIILin the 1970s
due to gear improvement, and overall annual landings may
have attained 30-35,000 t by the eardy 1980s. The main
exploiting nations are Spain and France. There has been an

42

expansion of the gill net fishery in the last decade in the Celtic
Sea. This seems to have coincided with high recruitment to
both stocks. Even though fishing effort increased until 1990,
landings decreased by 37% between 1986 and 1993, but have
increased in recent years by 24%.
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L. piscatorius

State of stock: The time series is too short to determine
whether the stock is inside or outside safe biological limits.
SSB decreased continuously until 1993 but increased in
recent years due to good recruitment since 1990,

Details in Table 3.9.14.6.
Forecast for 1997:

SSB(96) = 53.6, F(96) = 0.32, Basis: F(96)=F(95), Catch(96)
= Landings (96) = 23.5.

Recruitment for 1995 and 1996 year classes set equal to
geometric mean for the
E B E

A 0A4F;s

B 06F;s 0.19 - 17.6
C 08Fys 026 - 22.6
D 10Fs 032 - 27.3
E 12Fs 038 - 31.7

Weights in '000 t.
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For all options given, SSB is predicted to increase in 1998
well above the average for 1986-1994. Continued fishing at
the current level of F in 1997 will be accompanied by an
increase in SSB in 1998, while landings continue to increase.

Special comment:. L piscatorius and L. budegassa are both
caught on the same grounds by the same fleets, and are often
not separated by species in markets; therefore, management
measures for L. piscatorius must be considered with respect
to their impact on L. budegassa.

Data and assessment: Age-based assessment using CPUE
data. No recruitment indices are available for this stock, and
average recruitment was assumed for the incoming year
classes. However, short-term predictions of SSB are not
sensitive to assumed recruitment because of the late maturity,
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L. piscatorius

Yield and Spawning Stock Biomass
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L. budegassa

State of stock: The time series is too short to determine
whether the stock is inside or outside safe biclogical limits.
Landings and spawning stock biomass have decreased
steadily since 1989,

Details in Table 3.9.14.7.
Forecast for 1997:
SSB(96) = 35.5, F(96) = 0.18, Basis:F(96)=F(95), Catch(96)

= Landings (96) = 6.8,
Recruitment for the 1995 and 1996 year classes set equal to

Weights in '000 t.
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Continued fishing at the current level of F in 1997 is expected
to result in stable landings in 1997 with no improvement of
SSB in 1998.

At options A to D, SSB is expected to be stable or to increase
above the current low level.

Special comment: L. piscatorius and L. budegassa are both
caught on the same grounds by the same fleets, and often not
separated by species in markets, therefore, management
measures for L. budegassa must be considered with respect to
their impact on L. piscatorius.

Data and assessment: Age-based assessment using CPUE
and survey data.

Recruitment (age 1}

Mean = 17.8
253
20
2 154
8 ]
. E o]
57
A T T f T T T T T F
1985 1987 1989 1951 1993 1995
Spawning stock biomass
Mean = 455

€257
50.0
+~ 375
< J
o B
2 3
= 2507
125

00 " T T T T T T T T )

1985 1987 1589 1991 1993 1965

45




L. budegassa

Yield and Spawning Stock Biomass

Long term forecast
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L. piscatorius and L. budegassa Special Comment: The  fishery has become heavily
dependent on juvenile fish in recent years.

A combined forecast diagram for both species is given below.
. Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September

Management advice: No long-term gain is to be expected by
1996 (CM 1997 Assess: 5).

increasing fishing mortality on these stocks. As the state of
these stocks is not known in relation to safe biological limits,
ICES recommends that fishing mortality on these stocks
should not be allowed to increase.

Anglerfishes (L.piscatorius and L.budegassa) in Divisions
‘ Viib-k and VIl a,b
Combined Short Term Forecasts assuming Status Quo in 1996

60000 +71 120000
; - &
! + z
50000+ 1 100000
40000~ 1 80000 ——Y piscatorius
—a—Y budegassa
30000+ 1 60000 —+—Y both species
—1— SSB piscatorius
200005 1 40000 —=— S5B budegassa
i
Yield {1 99;7) tonnes /.;/ SSB (1998) tonnes
10000+ x 1 20000
1] 4|~+ : R e B T S e e T L R B 4]
0 1 2
02 04 06 .BF Factor 14 16 1.8

ICES Coop. Res. Rep. No. 221 - Part 2 47



3.10 Stocks in Divisions
(West of Ireland)

VIib,c,h-k

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 VITh-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.

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

Other species taken in the area are herring, mackerel and

blue whiting (See Sections 3.10.3, 3.9.11, 3.12.3 and
3.12.5).

Management Measures

There are single cod and whiting TACs covering the whole
of Divisions VIIb-k so that assessment areas do not
correspond to management areas.

State of the Stocks

There are no analytical assessments for these stocks as the
data time series is short. In 1996, however, preliminary
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assessments using catch curves and yield per recruit
analysis were presented. These groups of fish may be only
components of larger stock complexes. The fishing
mortality rates (F) 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 (see Table 3.10.1.1).

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
VIiIh-k and an overview of hake is provided in Section
3.12.2,

Anglerfish and megrim are important species in this area but
are assessed for Sub-areas VII and VIII. An overview is
provided in Sections 3.9.13 and 3.9.14.

Nephrops fisheries take place in Functional units 16-19 (see
Section 3.10.4 in the 1995 ACEFM report). Catch per unit of
effort has been stable and has fluctuated without trend over
recent years. There is a TAC for all of Sub-area VII. There
is an overview of Nephrops stocks in Section 2.1.1 in the
1995 ACFM report.

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.
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3.10.3

Catch data (Table 3.10.3.1):

Herring in Divisions VIa (South) and VIIb,c

- iCarchcorresp. - 4

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 Precautionary TAC (including discards)

1994 Precautionary TAC

1995 Precautionary TAC (including discards)

1996 If required, precautionary TAC

18.,

1i-18
15
25-27 275 28 25 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

Weights in '000 1.

Historical development of the fishery: Catches in this
fishery, taken mainly by Ireland, have declined from a
maximum in 1987. A large portion of the catch is taken in a
“roe™ fishery. In recent years the stock appears to have been
distributed further north and fo have been composed of more
winter/spring-spawners than autumn-spawners. The fishery in
Division VIa was closed in the late seventies and, when it
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was re-opened in the early eighties, it was combined with
Division VIIb for assessment and management purposes.

State of stock: The stock is declining from a high level in the
late 1980s but its present level cannot be defined with
sufficient precision. The present fishing mortality may be in
the range 0.2-0.4. Details in Table 3,10.3.2.

Recruitment (age 1)
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Forecast for 1997: The status quo forecast is based on the
recent average F of 0.34 in 1996 and 1997.

F(96) = 0.34, Catch{96) = 25.3, SSB(96) =89

Option  Basis F SSB Catch SSB
©7) .97 o7 (98)
A LOF(93-95) 0.34 97 25.0 103

Weights in ‘000 t.
Management advice: If a precautionary TAC is required,

ICES advises that it should be set such that the resulting
catches do not exceed 25,000 t.
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Data and assessment: Assessment using SSB estimate from
one acoustic survey. There has generally been good quality of
biological data for this fishery but the level of sampling
decreased in 1995. Lack of sufficient fishery-independent
information. No assessment was made in previous years. For
this stock age refers to the number of winter rings which is
one year less than the true age.

Source of information: Report of the Herring Assessment

Working Group for the Area South of 62°N, April 1996 (CM
1996/Assess:10).
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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 mackerel and horse
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
melluscs {Octopus etc.).

The number of trawlers has decreased since the early 1980s,
resulting in a decreasing trend in the overall effort in the
Portuguese and Spanish fleets. The fleets operating gillnets
and long lines have also 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 Tberian
Region, one in Sub-area VIII and one in Division IXa. The
Spanish and French fleets fishing for anchovy in Sub-area
VIII are well separated geographically and in time (the
Spanish fleet operates in Division Villc in spring and the
French fleets in Division VIIIa in summer and autumn and
in Division VHIb in winter and summer). Changes in the
catch age composition between the 1984-1994 period and
the earlier years could be related to a higher dependence of
catches on recruitment in recent years and a change in the
seasonality in this fishery. The number of Spanish purse
seiners for anchovy has remained stable since 1990 and a
slight increase in the number of French purse seiners has
been observed in the last five years. A sharp increase in
fishing effort for anchovy in the Bay of Biscay has occurred
since 1987 mainly due to the increased effort in the French
pelagic rawl fleet.
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In previous years the anchovy fishery in Division IXa was
located in the Gulf of Cadiz (Sub-division IXa South) but in
1995 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.

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

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

Management measures

The fisheries in the Iberian Region are managed by a TAC
system and technical measures. Common mesh sizes for
trawls are 65 mn, except for trawlers fishing blue whiting
or horse mackerel (40 mm). Other measures are a minimun
landing size and seasonal closed areas to protect juvenile
hake.

There has been observed a decrease in mean age in the
anchovy catches since 1987; besides that the fishing effort
is increasing. This fishery therefore needs to be managed.
There are no management measures enforced in the sardine
fishery except for a minimum landing size adopted at
national level. With the present situation for this stock
further management measures are needed. To improve
monitoring of these stocks recruitment surveys are needed.

State of stocks

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

The Iberian Region is an important nursery ground for hake,
sardine, horse mackerel, mackerel and blue whiting.
Catches of fleets operating gears with low selectivity
therefore contain significant quantities of juvenile fish.

The situation for hake is alarming. The spawning stock
biomass (SSB) reached a new record low level in 1995, The
landings reach a record low in 1994 and a small increase in
1995 due to the average year classes in 1992 and 1993
entering the fishery. Recovery of the SSB is unlikely at the
current level of fishing mortality.
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Information from the fisheries for the two species of
anglerfish demonstrates a recent decline in landings and
CPUE indicating that the stock is currently at a very low
level.

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. SSB in 1995 was at the lowest level observed
and is expected that decrease further at current levels of
fishing mortality. The stock of megrim Lepidorhombus
wiffiagonis is considered to be outside safe biological
limits.
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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 VIIIc while
the catches fluctuate without a clear trend in Division [Xa,
The fishing mortality is low and stable for this area.

Both catches and SSB of horse mackerel have been
relatively stable over the last ten years.

The sardine stock is considered to be cutside safe biological
limits. The decline in SSB over many years, the very low
recruitments in the last three years and the shrinking
distribution area all suggest that the stock is in a very poor
condition.
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3.11.2 Hake - Southern stock (Divisions VIIIc and IXa)

Catch data (Table 3.11.2.1):

- Year . -ICES .- Catch corresp. Agreed - ACFM ACFM
Cadviee oo " to advice TAC lIndgs. " catch
1987  Precautionary TAC; juvenile protection 15.0 25.0 5.2 15.2 -
1988  TAGC,; juvenile protection 15.0 250 154 154
1989  TAC; juvenile protection 15.0 20.0 129 12.9
1990  TAC; juvenile protection 15.0 20.0 12.0 12.0
1991  Precautionary TAC 10.0 18.0 11.6 11.6
1992 Precautionary TAC 10.3 16.0 128 12.8
1993 F=10% of F 91 1.0 12.0 10.9 10.9
. 1994  Flowest possible at least reduced by 80% 2.0 11.5 9.5 9.5
1995  Flowest possible - 8.5 11.8 11.8
1996  Flowest possible - 9.0
Weights in ‘000 t.

Historical development of the fishery: This stock is
exploited in a mixed fishery by Spanish and Portuguese fleets
using trawls, gillnets and longlines. In order to protect

juvenile fish fishing is prohibited in some areas during part of

the year. Landings have declined since 1983 reaching their
lowest level in 1994.
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State of stock: The stock is outside safe biclogical limits.
SSB decreased very sharply between 1984 and 1986 and is at
its lowest recorded level in 1995, Recruitment has declined
steadily since 1984 and, with the exception of two years
(1992 & 1993} has been poor since 1989. Fishing mortality in
1995 was above F.q (0.21). There is evidence of reduced
recruitment below a threshold of 23,000 t.

Further details in Table 3.11.2.2.
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Forecast for 1997:

SSB(96) = 6.6, F(96) = 0.30, Basis: F(96)=F(95),

Catch(96) = Landings (96) = 13.4.

Recruitment of the 1995 and subsequent year classes set equal

to the geometric mean for the period 1982-1993.

Option Basis F SSB  Catch Lndgs SSB
©n _©On  ©@n  ©9n 98

A 04F,; 012 172 56 231
B 06Fs 018 80 211
C  08F; 024 103 193
D 10Fs; 030 124 176

E - 12F; 036 143 161

Weights in ‘000 t.

Options A-D, result in an increase in SSB above the 1996
level.

For option E, SSB is expected to remain close to lowest
observed level.

A reduction in F of more than 60% is required to return SSB
above the 23,000 t threshold by 1998,

Management advice: ICES recommends that fishing
mortality in 1997 should be reduced to the lowest possible
level to give SSB the greatest chance of recovery.

Special comments: Seen in isolation, fishing mortality on
hake should be reduced to zero in order to bring about a
recovery in SSB. Hake are taken as part of a mixed trawl
fishery, and any management action with regard to this stock
will have consequences for other species. Prior to 1995,
agreed TAC’s consistently exceeded both the advice and the
actual landings.

Data and assessment: Catch-at-age data derived by
numerical conversion of length to age compositions.
Analytical assessment using CPUE data from 4 commercial
fleets and 3 surveys. Spanish discards were sampled in 1994.
Short-term predictions are not sensitive to recruiting year
class strength. Difficulties in sampling undersized fish (<27
cm) since 1989,

Source of information: Report of the Working Group on the
Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess: ).

Yield and Spawning Stock Biomass

Long term forecast
Yield Biomass
200 - 2500

.........

Fishing mortality {ages 2 - 5,u}

Yield per recruit Biomass at year start
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Short term forecast
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3.11.3 Megrim in Divisions VIlic and IXa

Catch data (Tables 3.11.3.1-2):

" Caichcorres, * -~ Agreed- A

iaeboadvice o TAC
1987 Not dealt with - 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 0.98
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 increasing - 8.0 1.76 1.38 0.38
F, L. whiff within safe biological limits

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 0.22
1996 Mixed fishing aspects - 6.0

"Including L. whiffiagonis+L. boscii. Weights in ‘000 t. :

Historical development of the ﬁéhery: These species Spanish trawlers. L. boscii accounts for about 80% of
(Lepidorhombus boscii and L. whiffiagonis) are generally combined megrim landings. Both species are subject to a
taken as a by-catch in mixed fisheries by Portuguese and common TAC which considerably exceeds the landings.
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3.11.3.a

State of stock: The time series is too short to determine
whether the stock is inside or outside safe biological limits.
SSB in 1995 was at the lowest level observed over the
period of the assessment, and it is expected to continue to
decline at status guo fishing mortality. Recruitment appears
to be very low for the 1993 year class.

Further details in Table 3.11.3.a.1.

Forecast for 1997:.

SSB(96) = 4.10, F(96) = 0.46, Basis:F(96)=F(95), Catch(96)
= Landings (96} = 1.89.

Recruitment of the 1995 and subsequent year classes set
equal to the geometric mean for the period 1990-1995.

F .'SSB' "Catch Lndgs .. SSB:.

‘Option Basis| . F . :
o O O @D O (98)

A 04F,;s 0.18 345 072 424
B 0.6F;  0.27 102 391
C 0.8F; 0.37 130  3.62
D 1.0Fy;; (.46 1.55 3.36
E 1.2Fgs 055 .78  3.13

Weights in ‘000 t.
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Megrim (L. boscii) in Divisions VIIIc and IXa

Continued fishing at current levels will lead to a SSB lower
than the lowest level of the series due to the extremely low
1993 year class. A 50% reduction in F is required to halt the
decline in SSB.

Management advice:. The stocks of both species of megrim
are at their lowest observed levels, and a substantial (>50%)
decrease in fishing mortality is required to halt the decline in
SSB. Management should take into account that megrim are
caught in fisheries which contain a large number of
commercial species in caiches,

Data and assessment: Age-based analytical assessment
using CPUE data from two commercial fleets and two
surveys. No landings data are available for this stock before
1986. The assessment is considered to be uncertain.

Source of information: Report of the Working Group on

the Assessment of Southern Shelf Demersal Stocks,
September 1996 (CM 1597/Assess:5).
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Yield and Spawning Stock Biomass

Long term forecast
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Short term forecast
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3.11.3.b Megrim (L.whiffiagonis) in Divisions VIIIc and IXa

State of stock: This stock is considered to be outside safe
biological limits. Recruitment has been low in recent years,
when the SSB has declined to successively lower levels.
Further details in Table 3.11.3.b.1.

Forecast for 1997:
SSB(96) = 0.51,F(96) = 0.54, Basis:F(96)=(F(95),Catch(96)
= Landings (96) = (0.24.

Recruitment of the 1995 and subsequent year classes set
equal to the geometric mean for the period 1990-1995.

Option Basis- F., 'SSB. Cach Lndgs = SSB.
G O OO 9Ty (98)

A 04F, 022 047 010 058
B 0.6Fys 033 0.14 053
C 0.8Fys 0.43 0.17 049
D 1.0Fys  0.54 020 045
E 1.2F5  0.65 023 042

Weights in ‘000 t.

SSB is expected to decrease further for options C,D and E,
and to remain close to historical low levels for options A and
B.
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Management advice: The stocks of both species of megrim
are at their lowest observed levels, and a substantial (>50%)
decrease in fishing mortality is required to halt the decline in
SSB. Management should take into account that megrim are
caught in fisheries which contain a large number of
commercial species in catches.

Special comments: TACs affecting this stock include both
species of megrim and have been well above actual catches
in recent years.

Data and assessment: Age-based analytical assessment
using CPUE data from two commercial fleets and one
survey. No landings data are available for this stock before
1986.

Source of information: Report of the Working Group on
the Assessment of Southern Shelf Demersal Species,
September 1995 (CM 1997/Assess:5).
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Yield and Spawning Stock Biomass

Long term forecast
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3.11.4

Catch data (Tables 3.11.4.1-2):

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

Year ICES Catch corresp. Agreed ACFM Catch of Catch of

advice to advice TAC catch' L. piscat. L. budeg.
1987 Not dealt with - 12.0 8.9 5.1 3.8
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 5.8 3.6 2.2
1992 No advice - 12.0 55 34 2.1
1993 No long-term gain in increasing F - 13.0 4.5 2.3 2.2
1994 Np 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

'For both species combined. Weights in ‘000 t.

Historical development of the fishery: 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. In recent years, anglerfish have
comprised around 2.5% of the total catches of both the
Spanish trawl fleet and the Portuguese artisanal fleet (mainly
from gill nets), 2% of the Portuguese fish trawl fleet’s
landings, and 13% of the total catch of the Portuguese
crustacean trawl fleet.

TACS have been well above actual catches in recent years.

Lophius piscatorius

State of stock:. The recent decline in landings and
commercial CPUE indicates that the stock is currently at a
low level.

Management advice: If a TAC is to be implemented for this
stock, it should be set on the basis of recent catch levels.

Data and assessment: No reliable assessment available,
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Lophius budegassa

State of stock: There is no consistent trend in landings or
CPUE between fleets which would indicate substantial
changes in the stock.

Management advice: If a TAC is to be implemented for this
stock, it should be set on the basis of recent catch levels.

Data and assessment: No reliable assessment available.
Source of information: Report of the Working Group on the

Assessment of Southern Shelf Demersal Stocks, September
1996 (CM 1997/Assess:S).
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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
Catch data (Tables 3.11.6.1-5):

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

1987  Not assessed

1988  Mesh size increase

1989 No increase in F;TAC

1990  FatF,;TAC

1991  Precautionary TAC

1992 If required, precautionary TAC
1993  No advice

1994  Status guo prediction

1995  No long-term gains in increasing F
1996  No long-term gains in increasing F

7.2.53 N R

82.0° 56
73.0° 56
55.0* 49
73.0* 46
73.0* 51
73.0" 57
73.0* 53
73.0* 53
73.0*

ncludes all Trachurus spp. YIncludes only Trachurus trachurus L. *Division VIIc, Sub-areas IX and X, and CECAF Division
34.1.1 (EC waters only). *Division VIIlc and Sub-area IX. *Catch at status guo F. Weights in '000 t.

Historical development of the fishery: Horse mackerel
catches are reported to have reached 160 thousand t during
the 1970s when the Soviet Union fleet was fishing in the area.
Since 1980 this fishery has involved only Spanish and
Portuguese fleets and the catches have remained rather
constant at an average level of 57 thousand t. Purse seiners
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and trawlers harvest more than 90 % of the catches. There are
annual changes in the proportion of the catches taken by each
gear type. In general the major catches of horse mackerel
occur during the second and third quarters. The catch data
have been revised since 1981 to comrespond only to those of
Trachurus trachurus.
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State of stock: With this short time series it is difficult to
determine the state of the stock in relation to safe biological
limits. The SSB is estimated to have been between 117,000 -
213,000 t. The 1995 SSB estimated by egg surveys was
260,000 t. The strong 1982 year class has dominated the SSB
during the period for which data are available.

Details in Table 3.11.6.6.
Forecast for 1997:

SSB(96) =211, F(96) =0.21, Basis: F(96)=F(95), Catch{(96)
=54, Landings (96) =54.

Option  Basis F SSB Catch SSB
47 ©on ©On (98)

A 04F,; 008 211 22 220

B 0.6 Fgs 0.12 209 32 210

C  08F;s 017 207 41 201

D 1.0 Fos 0.21 205 51 193

E  12Fs 025 203 60 185

Weights in '000 t.

The spawning stock will decrease for all the options given
except A in relation to the 1996 SSB of 211 thousand t.

Data and assessment: Catch at age data for both Spain and
Portugal are available from 1985 onwards. Two CPUE series
from commercial Spanish catches starting in 1983 and
fishery-independent information derived from trawl surveys
were used for tuning the assessment.

Source of information: Report of the Working Group on the
Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy, August 1996 (CM 1997/Assess:3).

Yield and Spawning Stock Biomass
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3.11.7 Sardine

3.11.7.a  Sardine in Divisions VIlIc and IXa

Catch data (Table 3.11.7.1):

Lo Years . ICES Catch corresp. . - Agreed . . Official . . ACPRM -
S adviee . to advice TAC Landings -~ - -catch -

1987  No increase in F; TAC 140 - 169

1988 No increase in F; TAC 150 - 167 159

1989  Noincrease in F; TAC 212 - 146 137

1990  Room for increased F 227 - 150 139

1991  Precautionary TAC 176 - 135 128

1992  No advice - - 126

1993 Precautionary TAC 135 - 139

1994  No advice 118’ - 133

1995  No advice; apparently stable stock - - 121

1996  Lowest possible level - -

'Estimated catch at Status guo F. *Catch corresponding to 20% increase in F. Weights in “000 t.

Historical development of the fishery: Catch data from
1940 to 1995 (Figure 3.11.7.1) show three periods of
decreasing trend : 1944-1949, 1961-1977 and 1981-1994.
The highest landings occurred in 1961 (250,000 t) and the
lowest in 1949 (67,000 t). The stock is mainly fished in
Division IXa by Portugal and Spain. The trend in the catches
of both countries has been similar in the last years.
Nevertheless, after a period of high catches from 1980 to
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1985, the Spanish catches have shown a decreasing trend
since 1987, whereas the Portuguese catches have remained
quite stable (100,000 t per year) (Figure 3.11.7.1). 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 (68% of the total). The catches show a
decreasing trend since 1985. The fishery has become highly
dependent on recruiting year classes.

Recruitment (age 0)
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State of stock: The stock is considered to be outside safe
biological limits. The SSB has shown a decrease since 1985
and is at the lowest observed level. With the exception of year
class 1991 recruitment has been low since 1987. The area of
distribution of the stock has decreased compared to the mid-
1980s.

Details in Table 3.11.7.2.

Medium-term considerations: Over the whole range of
fishing mortalities, medium-term projections demonstrate
the very low probability that SSB will increase.

Management advice: To prevent a further decline in
SSB ICES recommends a reduction of the current
fishing mortality to almost zero.

Special comments: The historical pattern of recruitiment in
this sardine stock (and other sardine stocks worldwide)
indicates that pericds of weak recruitment persist for a
number of years. With the low levels of recruitment observed

recently for this stock, ICES considers it prudent to assume
that recruitment will continue to be very low until there are
reliable indicators of improved recruitment. ICES, therefore,
has serious concern about the state of the stock. The
fishery is currently not regulated by TACs, and the stock
appears to be heading towards a collapse. SSB is at such a
low level that recruitment appears to be impaired.

From the history of this stock it appears that an SSB in the
order of 450,000 t is required to have a high likelihood of
reasonable recruitment.

Data and assessment: Catch-at-age data for ages 0 to 6+ are
available for this fishery from 1976 to 1995, and acoustic
surveys since 1983.

Sounrce of information: Report of the Working Group on the
Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy, August 1996 (CM 1997/Assess:3).
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3.11.7.b Response to request for advice on
Sardine from the Government of
Portugal

The Government of Portugal has requested ICES to advise
on:

s possibilities to evaluate the effects of a sardine box in
relation to the need to protect juvenile sardine taking
into account different scenarios of recruitment and
fishing mortality levels.

Background infoermation

There is substantial information available on the distribution
of juvenile (0-group) sardine, but data from only a few
years have been used for this evaluation and thus the
findings should be regarded as preliminary.

Catch data from the fisheries and acoustic surveys confirm
that concentrations of juvenile sardine (O-group) are
consistently found mainly in Sub-divisions VIIic West, IXa
North, Central-North and Central-South in the third and
fourth quarters. During the third quarter juvenile sardine
catches increase from south. to north while in the fourth
quarter this trend is from north to south. From 1984 to 1988
O-group sardine off Portugal were distributed in shallow
walter near the coast (in less than 50 m depth).

About 57% of the total sardine catches come from Sub-
divisions IXa, Central-North and Central-South. In 1992
during the third and fourth quarters, 80% of the O-group
were caught in Sub-divisions IXa North and Central-North.
In 1993, catches of 0-group mainly occurred in Sub-division
VIlIc East during the third quarter and in Division IXa
during the fourth quarter. This pattern was similar to that in
1994 whereas in 1995 catches of 0-group occurred in Sub-
division IXa Central-South. Taking into account the
information reviewed, it may be concluded that the most
important areas of recruitment, in those areas where the

ICES Coop. Res. Rep. No. 221 - Part 2

sardine fishery is active, seem to be in the northern part of
Sub-division IXa Central South, in Sub-division IXa
Central North and in Sub-division IXa North.

More than 60% of the total abundance of juvenile sardines
estimated by acoustic surveys in May—June 1995 and in
June-July 1996 were found in the Gulf of Cadiz. This is
also an important area of juveniles. Nevertheless, the
catches from this area have never been included in the
assessments.

Conclusions

The most important areas of recruitment where the sardine
fishery is active seem to be in Sub-divisions IXa Central-
South, IXa Central-North and IXa North (Figure 1) in the
third and fourth quarters of the year.

Protection of juveniles by an area closure would enhance
survival to the spawning stock, and would therefore be
beneficial.

In the present situation in which the stock is outside safe
biological limits as a result of the combination of poor
recruitment and increased fishing mortality, the stock will
remain at a low level until better recruitment occurs.
Management advice for the stock emphasises the need to
keep fishing mortality at the lowest possible Ievel and the
requirement to protect the juveniles in order to take full
advantage of good year classes when they appear. The
imposition of closed areas to protect juvenile sardine is
therefore necessary, but will not be a sufficiently strong
management measure on its own to allow the stock to
recover, if recruitment remains at the recent low level.

Source of information: Report of the Working Group on

the Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy. August 1996 (ICES CM 1997/Assess:3).
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3.11.8 Anchovy

3.11.8.a

Catch data (Table 3.11.8.a.1 and Figure 3.11.8.a.1) :

Anchovy in Sub-area VIII (Bay of Biscay)

Not assessed

1987 -
1988 Not assessed -
1989  Increase SSB; TAC 10.0"
1990  Precautionary TAC 123
1991  Precautionary TAC 14.0
1992  No advice -
1993 Reduced F on juveniles; closed area -
1994  Reduced F on juveniles; closed area -
1995  Reduced F on juveniles; closed area -
1996  Reduced F on juveniles; closed area “

32 14

32 14 15
32 n/a 10
30 nfa 34
30 nfa 19
30 n/a 38
30 nfa 40
30 nfa 35
33 n/a 30
33

*Mean catch of 1985-1987. Weights in ‘000 t.

Historical development of the fishery: The fishery
developed during the 1950s with the modernisation and
increase in units of the Spanish purse seine fleet (Figure
3.11.8.a.1). The maximum catches and number of vessels
were reached in the 1960s, but subsequently, due to a sharp
decrease in catches, this fleet was considerably reduced. Since
1985, the French fleet of midwater trawlers involved
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in this fishery has increased continuously. During the last 6
years, the number of vessels in the French fleet has doubled
and their catches have reached the same level as the Spanish
ones. This has resulted in a sharp increase in fishing effort
on anchovy in the Bay of Biscay since 1987, despite a slight
decrease in the number of Spanish purse seiners. The level
of effort is now probably the same as in the beginning of
the 1970s. ‘
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State of stock: The state of the stock is uncertain in relation
to safe biological limits. Surveys indicate an SSB of
approximately 45,000 t. The stock is likely to fluctuate widely
due to the large variations in recruitment and much of this
variation is driven by environmental factors. The relatively
low catches in the 1980s, and the change in the exploitation
* pattern, the catches consisting mainly of age-1 fish, suggest a
relatively low spawning stock biomass in recent years
compared to the 1960s or 1970s. Compared with the 1960s
and 1970s the distribution area of the stock has decreased.

Details in Table 3.11.8.a.2.

Management advice: Reduced fishing mortality on juvenile
anchovy will increase the spawning biomass without a major
~ loss in total yield. This may be achieved by closing fishing
areas with high abundance of 1-group anchovy. To this end,
ICES reiterates its advice that fishing for anchovy could 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 to latitude 46°00N

and east to the French mainland.

Special comments; Caution should be paid to the continuous
increase of effort, because catches couid be exceeding the
productivity of the stock. Effective management of this
fishery is required.

Yield and Spawning Stock Biomass
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Advice on the level of catches for a given year is difficult a
year in advance because the catches of this short-lived species
largely depend on the recruitment each year. A
recommendation on catch levels would be better implemented
on the basis of an estimate of incoming recruitment, either
from a recruitment survey or from some other sources (such
as CPUE or environmental predictors). In the case of the Bay
of Biscay, the earliest that this advice could be supplied is at
the end of the previous year or at the beginning of the
management year, after a recruitment acoustic survey has
been performed or once a predictor index from the
environment has been obtained. An egg survey could be
carried out in May to confirm or revise the previous advice
and to assess the actual state of the spawning stock, A revised
assessment could be done after the acoustic surveys, or when
the environmental index is obtained, to formulate scientific
advice on the level of the catches for the year of management,

Data and assessment: Catch-at-age and catch-at-length data
from French and Spanish fisheries. Stock biomass estimates
from egg (1987-1995) and acoustic (1989-1992) surveys,
The acoustic surveys have stopped and the egg surveys have
not been adequately supported since 1995 to implement the
full methodology of the daily egg-production method.

Quantitative evaluation of the stock will improve with the
implementation of acoustic surveys or with the use of
environmental predictor indices. The assessment is assumed
to be indicative of stock trends only.

Source of information: Report of the Working Group on the

Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy, August 1996 (CM 1997/Assess:3).
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3.11.8.b  Anchovy in Division IXa

Catch data (Table 3.11.8.b.1):

T adviee

- “Catchcomesp.: < 7+

.. toadvice o oo CTAC

198.7. Not assésséd .

1988 Not assessed

1989 Not assessed

‘1990 Not assessed

1991 Not assessed

1992 Not assessed

1993 If required, precautionary TAC
1994 If required, precautionary TAC
1995 If required, precautionary TAC
1996 If required, precautionary TAC

- 12 13.0

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

Historical development of the fishery: Anchovy is only a
target species for Spain in Sub-division IXa South (Gulf of
Cadiz). In the Portuguese sardine fishery, anchovy is taken as
a by-catch. The Spanish catch in Sub-division IXa South
made up about 93% of the total catch during the period 1988-
1994, From 1943-1987 data are available for Portugal only.
In the period 1943-1968 high catches occurred, followed by a
peried with very low catches. High catches occurred again in
the 1980s, but gradually decreased. )

State of stock: Unkown, but the 1995 catch was the highest
on record.

Management advice: If a TAC is required for 1997, it
should be set at a level as observed prior to 1995.

(Details in Table 3.11.8.b.1; Only Portuguese
landings up to 1987).

Landings
Mean = 3.50

,HLN]MMMJMM

1935 1945 1855 1965 1975 1985 1995

Special comments: In 1995, a sudden increase in catches was
observed mainly in Sub-division IXa North (Galician waters)
and Sub-division [Xa Central-North (Portuguese waters), due
to the recruitment of a strong vear class. In Sub-division [Xa
South, however, the catch decreased in 1995. Preliminary
data from the first half of 1996 indicate that catches in Sub-
division IXa Central-North and North decreased again to
similar levels to those in the period 1991-1994,

Data and assessment: No assessment because of insufficient
data.

Source of information: Report of the Working Group on the

Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy, August 1996 (CM 1997/Assess:3).
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3.12 Widely distributed and migratory

stocks

3.12.1 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 species, and migratory species such
as mackerel, horse mackerel and blue whiting.

ICES Coop. Res. Rep. No. 221 - 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, blue whiting, blue ling,
ling and tusk.

Most of the stocks concerned are fished throughout their
area of distribution. :
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3.12.2 Hake - Northern stock (Division IIla, Sub-areas IV, VI and VII, and Divisions
VIIIa,b) '

Catch data (Table 3.12.2,1):

1987 Precautionary TAC; juvenile protection - 63.46 63.3 2.0 65.3

1988 Precautionary TAC; juvenile protection 54 66.16 64.8 2.0 66.8
1989 Precautionary TAC; juvenile protection 54 59.67 66.5 2.3 68.8
1990 Precautionary TAC; juvenile protection 59 65.1 59.9 1.5 61.4

1991 Precautionary TAC; juvenile protection 59 67.0 57.6 1.7 59.3

1992  If required, precantionary TAC 61.5 69.0 56.6 1.7 58.3
1993  Enforce juvenile protection legislation - 71.5 521 1.5 53.6
1994 F significantly reduced <46 60.0 51.3 1.4 52.6
1995 30% reduction in F 31 55.1 56.2 1.7 57.9
1996 30% reductionin F : 39 51.1

'Sum of area TACs corresponding to Northern stock plus Division Ila (EC zone only). Weights in '000 t.

Historical development of the fishery: Since the pre-war the decline in landings. Hake is present in the catches of
period, hake has been the main species supporting the nearly all fisheries identified in Sub-areas VII and VIII.
development of the steam, and then motor-trawl, fleets in

ports of the Atlantic coasts of France and Spain. In these The fishery has been subject to TACs since 1986. Initially
two countries, which make up about 85% of the landings, it these were precantionary TACs. The fishery is also subject
still ranks among the first species in value landed, despite to technical measures regarding mesh sizes of trawls and

minimum landing size, but compliance is known to be poor.
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State of stock: The stock is considered to be close to safe
biological limits. SSB decreased continuously between
1987 and 1994 to the lowest observed level. There have
been at least two above-average year classes recently, but
though there are some signs of recovery, the SSB remains
below the long-term average.

Despite an apparent drop in 1993, F has risen continuously
since 1986. SSB has declined over the same period to its
lowest observed level in 1994, Although SSB in 1995
indicates some increase, at recent levels of F there is a high
probability of continued stock decline in the medium term.

Further details in Table 3.12.2.2.

Forecast for 1997:

SSB(96) = 160.2, F(96) =0.24, Basis: F(96)=F(95),
Catch(96) = 64.2, Landings (96) = 62.3.

Recruitment of the 1993 and subsequent year classes set
equal to the geometric mean for the period 1982-1993.

Option ‘Basis  F SSB Cach Lndgs  SSB.

04Fgs 0.09 1693 298 291 2120

A

B 0.6Fgs 0.14 432 421 1982
C 07Fgs 0.16 495 482 1917
D 08Fg5 0.19 556 542 1854
E 10Fgs 024 672 655 1736
F 12Fys 028 780 760 162.6

Weights in '000 t.

If fishing continues at present levels, SSB is expected to
increase in 1997 and in 1998.

Long-term yield and spawning stock biomass
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Management advice: In order to allow the stock to
increase and to reduce the probability of further stock
decline in the medium term, ICES recommends a
reduction in F in 1997 by 20% compared with 1995,
Large numbers of juvenile hake are still being caught and
measures to effectively reduce such catches should be
taken.

Special Comment: There is some doubt about the size of
recent year classes, which leads to uncertainty in the catch
and SSB forecast. The steady increase in SSB between
1978 and 1987 coincided with a period of relatively
constant exploitation. In addition, two of the 10 recruiting
year classes were well above the overall mean but most
others exhibited a declining trend. A period of higher
exploitation, commencing in the late 1980s, corresponded
to a substantial decline in SSB through 1994 despite a
coincident trend towards improved recruitment. This
increase in exploitation, as measured by fishing mortality
rates and yield/biomass ratio, is reflected to a greater extent
by the age 1-9 mean F compared to the age 1-4 mean used
in previous assessments. :

The response in SSB to trends in recruitment is delayed by
about 4-5 years due to the late age at maturation for this
stock (e.g. 60% at age 4). The observed increase in SSB in
1995 and the projected increase in 1997 and 1998 result
primarily from this delayed response in S8B to recruitment
of the stronger 1992 year class.

Data and assessment: Length composition data by fishery
unit available annually for 1978-198% and quarterly for
1990--1995. Prior to 1992, converted to age compositions
by numerical methods. For 1992-1995, age readings were
used. Data include discards estimates.

Source of information: Report of the Working Group on

the Assessment of Southern Shelf Demersal Stocks,
September 1996 (CM 1997/Assess:5).
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3.12.3 Mackerel
3.12.3.a Mackerel (combined Southern,
~ Western and North Sea spawning
components)
Introduction

The mackerel caught in north-east Atlantic waters were, prior
to 1995, treated as three stock units: North Sea, Southern and
Western mackerel. This stock differentiation has mainly been
based upon differences in spawning arcas and time as
observed in egg surveys in the North Sea, Western and
Southern areas. However, overlapping egg distribution
between Southern and Western spawning areas has been
observed. Tagging experiments in the North Sea and in the
Western areas have revealed differences in migration patterns
between North Sea and Western mackerel. These experiments
have demonstrated that there have been considerable changes
in migration patterns since 1970. Due to these changes, large
proportions of Western mackere! are caught in the North Sea
(Sub-area IV) and in the Norwegian Sea (Division Ila) in the
second half of the year. Since it is impossible to split the
mackerel caught in these areas by stocks, all the catches have
been ailocated to the Western mackerel and the catches of the
North Sea mackerel have thereby been included in the
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assessment of Western mackerel since 1988, Due to the small
size of the North Sea component this has a negligible impact
on the assessment of Western mackerel. As estimated from
egg surveys the spawning biomass in the North Sea is about
3% of that spawning in Western areas.

In March-April 1994 a tagging experiment in the south-east
corner of the Bay of Biscay demonstrated that mackerel
migrated to the North Sea and Norwegian Sea and thus mixed
with North Sea and Western mackerel. Since it is impossible
to split catches into different stocks ACFM decided in 1995
to carry out a combined assessment of mackerel, including the
North Sea, Southern and Western stock components.

Based on egg surveys in 1995 the Western and Southern
spawning components are estimated at approximately 2.37
million t and 371,000 t respectively. Spawning stock biomass
in the North Sea surveyed in June—July 1996 is estimated at
about 84,000 t.

Management advice is given for the combined area, and

specific recommendations are given for the separate
components. :
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Catch data combined area (Tables 3.12.3.2.1-6)

Year ICES Catch corresp.  Total Agreed  Official® Disc. ' ACFM

advice to advice TAC! landings slip. catch®
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 3i 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

'Data on discards and slipping from only two fleets, 2Lamdings and discards from Ila, 1lla, IV, Vb, V1, VII, VIII and I1Xa. *As
reported to ICES by August 1996, *All areas except some catches in international waters in II. Weights in * 000 t

Catch data western component (Table 3.12.3.a.5):

Year ICES Catch corresp. Agreed Disc. ACFM

advice to advice TAC! slip. catch?
1987 S8SB = 1.5 mill. t; TAC 380 405 11 615
1988 F=Fy; TAC; closed area; landing size 430 573" 36 628
1989  Halt SSB decline; TAC 355 495' 7 567
1990 TAC;F=Fy, 480 525" 16 606
1991 TAC;F=Fy, 500 575 31 646
1992 TAC for both 1992 and 1993 670 670" 25 742
1993 TAC for both 1992 and 1993 670 730" 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 seperate advice - 42!

'TAC for mackerel taken in all areas Vi, VII, VIIlabd,Vb,la,llla IV (excluding VIllc, IXa and some catches in international
waters). “Landings and discards of Western component; includes catches of North Sea component. *Catch at Status guo F. Weights
in ‘000 t.
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Catch data North Sea component (Tables 3.12.3.2.a, 5, 6, 9):

““Year - ICES = - TR L T .- Catchcorresp. - Agreed .~ ACFM
S adVice R . _:. AR ':'3' S B _ toadvicé_] [ --'I“AC2 -"-._.__caich3_
1987  Lowest practical level LPL 55 3
1988  Closed areas and seasons; min, landing size; by-catch regulations LPL 55 6
1989  Closed areas and seasons; min. landing size; by-catch regulations LPL 49.2 7
1990 Closed areas and seasons; min. landing size; by-catch regulations LPL 45.2 10
1991  Closed areas and seasons; min. landing size; by-catch regulations LPL 65.5 A
1992 Closed areas and seasons; min. landing size; by-catch regulations LPL 76.3 A
1993  Maximum protection; closed areas and seasons; min landing size; LPL 83.1 2
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 A
1996  Maximum protection; closed areas and seasons; min landing size LPL 52.8

1Sub-area IV and Division Illa. >TAC for Sub-area IV, Divisions IIla, Iib,c,d (EU zone) and Division Ila (EU zone). 3Estimated
landings of North Sea component. *No information. Weights in '000 t.

Catch data for this component are uncertain, due to the fact in the North Sea and adjacent areas into the two
that the North Sea component mixes partly with the Western components. A catch at the same level as in 1990 is
component in the feeding areas in the northern North Sea. assumed for 199] to 1995.

Since 1987 it has not been possible to split the catches taken
Details are given in Table 3.12.3.9.

Catch data southern component (Tables 3.12.3.a.4-6):

Year . ICES S T -+ Catch corresp.”’ - Agreed ' _ ACFM
. advice o oadviee . TAC' catch

1987  Reduce juvenile cxploitétion - 36.57 22
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  No separate advice - 30.00

'Division VIIIc, Sub-Areas IX and X, and CECAF Division 34.1.1 (EU waters only). Weights in ‘000 t.
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Historical development of the fishery:

Western component: The catches of this component
developed from low levels in the 1960s to more than 800,000
tin 1993. The main catches are taken in directed fisheries by
purse seiners and trawlers. Large catches of the Western
component are taken in the northern North Sea and
Norwegian Sea.

North Sea component: Large catches were taken in the
1960s in the purse seine fishery reaching a maximum of about
1 million t in 1967. Caiches declined to less than 100,000 t in
the late 1970s, and are assumed {o have been about 10,000 t
during the last 5 years.

Southern component: Mackerel is a target species for the
hand-line fleet during the spawning season (about one third of
total catches) in Sub-Division VIlIc east, and is a by-catch for
other fleets. The highest catches (about 80%) are taken in the
first half of the year, mainly in Division VIllc, and consist of
adult fish. In the second half of the year the catches consist of
juveniles, which are mainly taken in Division IXa. Catches
have been stable at about 22,000 t since 1977. In 1995 they
reached a maximum since 1977.

State of the stock:

Combined assessment: The combined assessment is
dominated by the Western component. The North Sea
component is depleted and it is assumed that the dynamics of

the Southern component follow that of the Western
component. Stock diagrams are given below and details are
given in Table 3.12.3.a.7.

Western component: This component declined from about 4
miilion t in the early 1970s to about half that size, and is now
estimated to be at its lowest level in the time series which
started in 1972. The spawning stock size was estimated in
international egg surveys in 1995 to be 2.37 million t. Stock
diagrams are given on the next page for illustrative purposes,
to show the historical perspective from 1972-1995.

Details are given in Table 3.12.3.a.8.

North Sea component: From tagging experiments a
spawning biomass was estimated in the early 1960s, before
the boom in the purse seine fishery, of over 3 million t. The
last big year class observed was that of 1969 which was
produced by a spawning biomass of 1.1 million t. The stock
has since collapsed (see diagrams on next page). Spawning
biormnass was estimated to be less than 200,000 t in the early
1980s, and 84,000 t in 1996 (see Table 3.12.3.a.9), which is
about 3% of the size of the Western component. There have
been no signs of any good year classes in the International
Bottorm Trawl Surveys in the North Sea since 1972.

Southern component: Egg surveys in 1995 indicate a
spawning biomass of 371,000 t. Based on egg surveys in
1992 and 1995 the Southern spawning component is about
16% of the combined stock in the North-East Atlantic. A
diagram showing landings of this component is given on the
following pages (see Table 3.12.3.a.4).
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Western Component
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Forecast for 1997: The forecast for 1997 is +based on
mean recruitment and status guo F in 1996 giving a catch in
1996 of 712,000 t consisting of 646,000 t in the northern area,
27,000 t in the southern area and 39,000 t in international
waters.

SSB(96) = 2337, F(96) = 0.270, Basis: F(96)=F(95),
Catch(96) =712 , Landings (96) =712 .

‘Option-- Basis. ~ F SSB.  Caich SSB
. (97) 97 O 98)
A 02Fs NO0.052 2384 142 2736
$0.002 5
B 04Fs NO.103 2339 277 2576
S 0.004 11
C 0.56Fs NO.144 2303 381 2456
S 0.006 15
D 0.6Fs NO0.155 2204 407 2427
S 0.007 16
E 08F;s NO0.207 2251 530 2288
$0.009 20
F 1.0F;s NO0258 2208 646 258
$0.011 25
Weights in ‘000 t.
N: Northern area comprising the Western areas, North

Sea, Skagerrak and Norwegian Sea (IIa, IHa, IVa,
Vb, VI, VII, VIila,b.d); catches in the international
zone in Ila are included;

S: Southern area (VIIIc, IXa).

Medium-term considerations: A variety of medium-
term projections were considered. Status guo fishing
mortality results in a high probability of the SSB remaining
below the historically lowest level (2.3 million t). An F of
0.15 (option C in the table above), as agreed between the EU
and Norway for 1997, and maintaining F at this level in the
medium term, should lead to stable SSBs well above the
historical minimum.

Management advice:

Combined Western and Southern components: To restore
and maintain the spawning stock biomass within the range
observed in the short time series available ICES
recommends a significant reduction in fishing mortality.

North Sea component: This spawning component still needs
the maximum possible protection and ICES therefore
reiterates its previous recommendations, which were first
formalated in 1987, that:

a) There should be no fishing for mackerel in Divisions
IIIa and IVh, c at any time of the year.

b) There should be no fishing for mackerel in Division
IVa during the period 1 January--31 July.
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¢) The 30 cm minimum landing size at present in force in
Sub-area IV should be maintained.

Special comments:

Western component: Forecasts made with the same options
for the Western component and keeping the Southern
component at its present level of F, resulted in only minor
changes in SSB and catches of the Western component.

Since 1985 considerable catches of the western component
have been taken in international waters in the Norwegian Sea
and have not been counted against any TAC. The ICES
advice applies to all areas where mackerel are caught.

North Sea component: The management advice is aimed at
enhancing the probability of the recovery of this spawning
component. Maximum protection could be given to the North
Sea component by closing mackerel fisheries in the North Sea
and Subareas II, IIT and VI but, since a considerable quantity
of the Western component is present in these areas during the
second half of the year, this would seriously affect the fishery
for the Western component. The closure of Divisions IVb,c
gives protection to juvenile mackerel which are abundant in
the area during the third and fourth quarters.

Southern component: The low level of catches, the apparent
small fishing areas compared to the known spawning areas
and the high egg production detected in the area allocated to
the southern stock during the egg surveys in 1988, 1990, 1992
and 1995, suggest that catches are only a smalt fraction of the
total biomass which is present in the area at spawning time.

Data and assessment:

Combined assessment: Analytical assessment tuned with
triennial egg surveys. The most recent survey of the Western
and Southern component was carried out in 1995, that of the
North Sea component in 1996, The new assessment is
consistent with the longer-term traditional assessment of the
Western component.

There is great concern about the precision of the catch figures
due to underreporting of catches, discards and slipping. So
tar, however, it has been impossible to correct the catch data
because of lack of information. ICES recommends that data
on discards and slipping should be provided.

Southern component: Catch-at-age from the Spanish and
Portuguese fleets are available. CPUE from commercial
trawlers, hand-liners and indices from Spanish and
Portuguese bottom trawl surveys are also available.

Source of information: Report of the Working Group

on the Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy, August 1996 (CM 1997/Assess:3) and additional
information supplied to ACFM.
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3.12.3.b Response to requests for advice
from the Government of the
United Kingdom

1. The Mackerel Box

The United Kingdom has requested ICES to undertake
appropriate analyses of the Mackerel Box and provide
updated advice on:

e whether juvenile mackerel still need protection;

e whether any protection needed is best provided through
the Mackerel Box in its present location;

* whether a Mackerel Box or Boxes are required in other
locations;

e the effectiveness of the Mackerel Box in the light of the
impacts of all pelagic fishing including or excluding
handlining.

Background

An area off the south-west coast of the UK, commonly
known as the SW Mackerel Box, has current restrictions on
fishing for mackerel. The area is bounded by the following
co-ordinates (Figure 3.12.3.b.1):

— a point on the south coast of England at 02°00°W.

— latitude 49° 30’N, lengitude 02° 00°W,

~ latitude 49° 30°N, longitude 07° 00’ W.

— latitude 52° O0’N, longitude 07° 00"W.

— apoint on the west coast of Wales at latitude 52° 00'N.

The restrictions were imposed in the early 1980s in order to
reduce the fishing effort on juvenile mackerel which were
abundant in the area. The only targeted mackerel fishing
permitted in this area is for vessels fishing with gill nets or
handlines. This fishery is regulated by a quota, which was
1,804 tin 1995. Mackerel may also be taken legally inside
the box as a 10% or 15% by-catch in pelagic fisheries for
other species.

Information on fishery and biological data
Historical information:

In the late 1970s and early 1980s there was an increasing
trend in the dominance of 1-.and 2-group mackerel in the
catches from the area around Cornwall and the Cornish Box
(Mackerel Box) was established to afford some measure of
protection to the immature mackerel. The introduction of
the restriction coincided with two very weak year classes
(1982 and 1983) and this, together with natural changes in
the stock distribution, resulted in a rather minor
conservation effect on the immature mackerel in the 1980s.
The “Mackerel Box” has nevertheless been retained to give
some protection to juvenile mackerel.

ICES Coop. Res. Rep. No. 221 - Part 2

Present situation:

The UK fishery, in 1994, reported a catch of 1,651 t of
juvenile and adult mackerel from inside the box, taken
mainly by handliners. In recent years sardine have become
more abundant in the area. This has led to an increased
effort by UK mid-water trawlers and purse seiners which
generates a small by-catch of mackerel inside the box. A
total of 18,161 t of mackerel (both juveniles and adults) was
taken by the UK pelagic fleet from the rectangles
immediately outside the box.

A Dutch human consumption fishery, targeted at horse
mackerel, and a Danish industrial fishery for sardine and
horse mackerel, regularly take place inside the box. In 1994
the by-catch of mackerel (juveniles and adults} from inside
the box, in the Dutch and Danish fisheries, was an estimated
2,200 t and a further 1,000 t has been reported from
rectangles immediately outside the box.

Additional information shows that catches have increased
considerably in recent years in Division VIa (South) and
Division VIIb, mainly during the fourth quarter. In 1995
over 16,000 t of mackerel were recorded from this fishery
which takes place close to the Irish coast. The main catches
are taken from Statistical Rectangles 39E1, 38E1, 38E0 and
37EG which together constituted over 12,000 t. Smaller
catches of juvenile mackerel are taken from other squares in
these Divisions and also in the adjacent Divisions VIIj and
VIIg. It is not possible to determine whether the increased
catches from this area are a result of a change or an
expansion of the area normally inhabited by these small fish
or whether they are the result of increased effort. Certainly,
in 1994 and 1995 a number of large Irish vessels, which
normally fish in the North Sea during the fourth guarter,
took part in this fishery. Local fishermen report that there
has been a notable increase in mackerel shoals in the area in
recent years.

The length compositions of the catches of mackerel from
the handliner fleet fishing inside the box during the 1995/96
season indicate that in general the handliners exploit larger
mackerel than the pair trawlers.

The catches are composed of young mackerel in the age
groups 1-4 which comprise over 86% of the total catch in
numbers from the area. In some years (1993 and 1995) O-
group mackerel were taken in the directed trawl fishery for
mackerel or, in 1987, as a by-catch in the herring fishery,
but there was no directed mackerel fishery in that year. The
length distribution of the catches indicates that
approximately 50% of the fish were under 33 cm.

Mackerel Box Monitoring

The last surveys to determine the proportion and abundance
of juvenile mackerel inside the restricted area were carried
out in January-February 1990 and in January 1991. The
most recent survey of mackerel within the Mackere] Box
was carried out on a commercial mid-water trawler during
December 1995 and January 1996. In addition to these
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surveys, UK landings from the area have been regularly
sampled.

The percentage of immature mackerel in the catches was
about 70% by number and 60% by weight. Compared to
1990 and 1991, the catches in number have somewhat
decreased, but commercial landings into the UK from ICES
Division VIle (where the Mackerel Box, and rectangles
immediately outside it are situated) showed that the
percentage of juvenile mackerel by number was still high at
44% in the last quarter of 1995 and 56% in the first quarter
of 1996.

The distribution and abundance of juvenile mackerel

The distribution and abundance of juvenile mackerel, i.e.
age groups 0—4, is highly variable from year to year. Survey
results indicate that the 1994 year class is weak while the
1995 year class may be strong. The distribution of both the
1994 and 1995 year classes indicates that a large number of
juveniles were observed outside the Mackerel Box (Figure
3.12.3.b.2), a change from the distribution which ied to the
introduction of the Mackerel Box. The geographical
distribution of ages 0-4 mackerel appears to be quite
variable from year to year.

There also seem to be intra-annual changes in mackerel
distribution in the north-south direction. In the first quarter
of 1996 the distribution of the 1995 year class was similar
to the preceding quarter with particularly high abundance to
the north-west of Ireland, but additional areas of abundant
juvenile fish were found along the outer edge of the
Continental Shelf as far as Viking Bank in the northern
North Sea. This year class was less abundant than usual
around the south of Ireland and the Cornish Peninsula
(Figure 3.12.3.b.2).

Estimates of catches of juveniles by area

Juvenile fish are caught in Quarter 1 and 4 in Divisions IVa,
in Divisions VIla.e,f,gh, and possibly also in Division Via
(South). A smaller quantity is caught in Division Via in
both quarters. The Division IVa fishery catches juvenile fish
as a small proportion of the total catch, making it
impractical to reduce mortality on juveniles by management
measures in this area, The landings by year by division for
the period 1991-1995 show that there is an increasing trend
in the catches of juveniles in Divisions VIIa,e f,g,h with the
highest catches being taken in 1995. The data clearly
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indicate that management measures intended to protect
juvenile mackerel in this Division should not be relaxed but
may rather need to be strengthened. Catches of juveniles in
Divisions VIa and IXa are also high and have been
increasing in the fourth quarter in Division Vla. In both
these areas, the proportion of juveniles in the catches has
been high. Present information confirms that large catches
of juveniles have consistently been taken in Divisions VII a,
e~h, and that, had fishing been permitted within the SW
Mackerel Box, an even greater number of juvenile fish
would have been caught. There is therefore strong
justification for retaining the present Mackerel Box.

Conclusions

In response to the questions from the Government of UK,
ICES advises as follows:

i. There is a need for juvenile mackere! protection. The
strong year class of 1995 will contribute to the spawning
stock biomass mainly in 1998 and will contribute to the
recovery of the spawning stock biomass from the present
historically low levels.

2. Although juvenile mackerel have appeared to be
distributed mostly outside the Mackerel Box in recent
years, the present box should be retained because it
nevertheless affords some protection to juvenile
mackerel,

3. The high proportion of young fish in the catches in
Divisions IVb,c indicates that closure of fisheries during
the third and fourth quarters in this area would give
extra protection to juvenile mackerel. In Divisions VIa
and IXa the catches also consist of juveniles in the
second half of the year and protection measures could be
considered in these Divisions.

As an alternative to spatially and/or temporally fixed
boxes, immediate but short-term closures of areas where
catches of juvenile mackerel exceed a certain percentage
may be a better means of protecting juvenile mackerel.

4, Handlining normally exploits larger mackerel. However,
fisheries targeting other species (mid-water trawlers and
purse seiners) are limiting the effectiveness of the box.
There is also heavy fishing pressure on the rectangles
immediately outside the box, which will tend to reduce
the effect of the closure.
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3.124
Viila,b.d,e)

Catch data (Table 3,12.4.1-5):

Western horse mackerel (Trachurus trachurus) (Divisions IIa, IVa, Vb, VIa, VIIa-c,e-k,

- Year. 'ICES. - Catch corresp. -~ Agreed ACFM Disc. ACFM
S advice _ ~ toadvice TAC' landings. slip. catch?®
1987 Not assessed | - 155 157 - 157
1988 No increase in catches 102 169 184 4 188
1989  If sustained catches required; TAC 100 153 267 1 269
1990 TAC ~200 203 363 10 373
1991 Within safe biological limits - 230 328 5 334
1992 Within safe biological limits - 250 369 2 371
1993 Within safe biological limits - 250 424 9 433
1994  Prudent not to increase F ' - 300 385 4 389
1995 Reduction in catch - 300 509 2 511

1996 Reduction in catch - 300

'Division Vb (EU waters only), Sub-areas VI and VII, Divisions VIIIa,b,d.e. 2See Table 3.12.4.5. Weights in ‘000 t.

Historical development of the fishery: The -catches
increased in the 1980s due to the extremely strong 1982 year
class. Changes in migration pattern became evident at the end
of the 1980s when the largest fish in the stock (mainly the
1982 year class) migrated into Divisions Ila and IVa during
the 3rd and 4th quarters. Since 1987 considerable catches
have been taken by the Norwegian purse seine fleet for
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reduction purposes, particularly in Division IVa, while most
catches of other countries have been taken for human
consumption purposes in Sub-areas VI, VII and Divisions
VIlIa,b,d,e. The 1982 year class has dominated the catches
for many years and still constituted in 1995 a significant part
{50% by weight and 35% in numbers) of the catches.

Recruitment (age 1)
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State of stock: The biomass is close to the low value that can
be expected in the absence of strong year classes, and which
should be preserved to maintain that biomass which produced
the large 1982 year class. Fishing mortality is very high and
well above the value before the 1982 vear class recruited to
the fishery. With the present fishing mortality the SSB will
continue to decline.

Details are given in Table 3.12.4.6

Medium-term considerations: A medium-term forecast was
carried out assuming weak recruitment as has been observed
in recent years. The forecasts of several options of annual
catches (200,000 to 500,000 t) and one option of F=M =
0.15 all show decreases in SSB.

Management advice: Despite the uncertainty about the
present size of the stock, ICES recommends a substantial
reduction of the fishing mortality, at least to .15, to
maintain the spawning stock biomass above that which
produced the 1982 year class. This corresponds to a catch
in 1997 of 173,000 t, assuming status quo fishing mortality
in 1996.

Special comments: The recent history of this stock reflects
the development of a single large year class within the period
of 14 years for which data are available. The frequency of the
occurrence of such large year classes cannot be evaluated on
the basis of the short time series.

The stock may thus be considered as normally exhibiting a
low SSB, which may occasionally produce a large year class.
The management strategy could thus be to shift between a
preservation strategy when the S8B is low, and a harvesting
strategy in the years following recruitment of a large year
class. The low SSB which is expected in the absence of a
large year class, and at which a harvesting strategy should be
changed to a preservation strategy, cannot be determined
from the short time series. A level of around 1.5 million t, as
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was observed before the strong 1982 year class recruited to
the spawning stock, may be used as a reference,

The stock is now considered to be close to this biomass, and
the management should therefore be changed from harvesting
to preservation. This implies a low fishing mortality. The
fishing mortality within this strategy should be less than the
natural mortality.

Inconsistencies are observed between the estimates of
spawning stock biomass from the triennial egg surveys and
from the VPA, but the assessment can be used to monitor
stock trends.

Uncertainty exists about the actual catches. The fishing
mortality in 1995 may be an overestimate if catches are
overestimated.

The EU sets a TAC applicable to EU vessels. This TAC only
applies to parts of the total fishery. ICES recommends that a
TAC should apply to all areas where Western horse
mackerel are fished, i.e. Divisions 11a, IIla (western part),
IVa, Vh, Vla, VIla-c,e-k, VIIIa,b,d,e.

There is a large discrepancy between the advised TACs, the
agreed TACs and the actual landings. The ICES advice is
usually not followed, and TACs which are set are not
implemented.

Data and assessment: The assessment is based on triennial
egg surveys. As in previous years some countries with major
catches did not sample the catch, which severely hampers the
assessment. ICES recommends that sampling needs to be
improved. The maturity ogive is not well estimated.

Source of information: Report of the Working Group on the

Assessment of Mackerel, Horse Mackerel, Sardine and
Anchovy, August 1996 (CM 1997/Assess:3).
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3.12.5 Blue whiting combined stock (Sub-areas I-IX, XII and XIV)

Catch data (Tables 3.12.5.1-5)

. Year: ICES - ' Catch - Agreed ACFM

o advice ' _ o corresp. - -TAC catch
_ to advice o
1987 TAC for northern areas; no advice for southern areas 950 - 664
1988  TAC for northern areas; no advice for southern areas 832 - 553
1989 TAC for northern areas; no advice for southern areas 630 - 625
1990 TAC for northern areas; no advice for southern areas 600 - 562
1991 TAC for northern areas; no advice for southern areas 670 - 370
1992 No advice - - 474
1993  Catch at status quo F (northern areas); no assessment for southern areas 490 - 481
1994  Precautionary TAC (northern areas); no assessment for southern areas 485 650 459
1995  Precautionary TAC for combined stock 518 650" 579
1996  Precautionary TAC for combined stock 500 650

INEAFC proposal for NEAFC regions 1 and 2. Weights in ‘000 t.

Historical development of the fishery: The fishery for
blue whiting was fully established in 1977. Most of the
catches are taken in the directed pelagic trawl fishery in the
spawning and post-spawning areas (Divisions Vb, VIab
and VIIb,c) but they are also caught in an industrial mixed
fishery in Sub-area IV and Division Illa and in the pelagic
trawl fishery in the Norwegian Sea (Sub-areas I and II,
Divisions Va, XIVa, b). These fisheries in the northern area
have taken 340,000 - 790,000 t per year in the last ten years
while catches in the southern fishery (Sub-areas VIII, IX,
Divisions VIId,e and g-k) have been stable in the range
28,000-33,000 t.

State of stock: The stock size is not precisely known. The
contribution of the strong 1989 year class to the spawning
stock is decreasing but surveys indicate that the 1994 and
1995 year classes are strong. This was also obvious from
the considerable Norwegian landings of O-group in the
mixed industrial fishery in the North Sea during autumn
1995. Details in Table 3.12.5.6.
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Forecast for 1997:

SSB(96) = 1,703, F(96)} = 0.40, Basis: status quo, Catch (96)

=535

-Option " . Basis . F SSB ~ Catch  SSB

S _ o7 on 97 (98).
A 10E(95) 040 1936 540 27289

Weights in 000 t.

The forecast does not include expected increases in
industrial by-catches in the North Sea in 1996 and 1997 due
to the large 1994 and 1995 year classes.

Medium-term considerations : A medium-term prognosis
indicates increasing biomass and stock size at status quo
fishing mortality. This is due to the contribution from the
larger recruiting year classes (1994 and 1995).

Management advice; If a TAC is to be set for this stock, a
precautionary TAC based on a status quo forecast
corresponding to 540,000 t in 1997 seems appropriate. This
forecast does not include expected increases in industrial
by-catches in industrial fisheries in the North Sea due to
recent recruitment of large year classes.

Special comments: The blue whiting is widely distributed
in the eastern North Atlantic, extending from the Barents
Sea to the Straits of Gibraltar (see Figures 3.12.5.1-2 in the
1995 ACFM report). It is treated as one stock as it has not
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been possible to demonstrate significant differences
between fish from various parts of the distribution area, or
to define an unambiguous borderline between populations.
The actual level of the spawning stock is uncertain due to
inconsistent indications in the data available. Survey
estimates (which are abundance indices) of the spawning
stock indicate a level of 4.5-6 million t, whereas catch
analysis indicates a stock size in 1996 between 1.4 and 2.3
million t (95% confidence limits).

Data and assessment: Analytical assessment, based on
caich data and acoustic and bottom trawl surveys and
commercial CPUE data. The various data sources are not
consistent, but the assessment is considered to indicate
historical stock trends. It can be noted that a survey and
commercial CPUE data from the southern part of the
distribution which covers only a small part of the total stock
seem to be equally, and for some ages, more consistent with
total catch at age data than the acoustic surveys covering the
main spawning population west of the British Isles.

Source of information: Report of the Northern Pelagic and

Blue Whiting Fisheries Working Group, April 1996 (CM
1996 /Assess: 14).
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3.12.6 Deep-water Fisheries Resources south
of 63° N

1. Background:

During the past two or three decades a certain amount of
research and exploratory work has been undertaken on
deep-water resources. Dwindling resources on the
continental shelves of the North Atlantic have encouraged
the development of fisheries in deeper waters. There has
been a tendency for fisheries for species such as anglerfish
and Greenland halibut to extend into deeper waters and new
fisheries have developed to target new deep-water species
found there. In recent years deep-water species such as the
argentine or greater silver smelt (Argentinag silus),
roundnose grenadier (Coryphaenoides rupestris) and
orange roughy (Hoplostethus atlanticus) which were
previously by-catch species are now being targeted within
the ICES area.

In some parts of the north-east Atlantic where the
continental shelf is virtually non-existent, such as off
Portegal (including Madeira and the Azores), there are
traditional fisheries which have been exploiting deep-water
species for many years.

Experience in other parts of the world has shown that deep-
water fisheries can develop rapidly and that the resources
which they exploit may be especially vulnerable to
overfishing. There is concern that species such as these will
be depleted before advice on appropriate management
measures can be provided.

2. The species
The term deep-water was defined to include waters of

depths greater than 400 m. The following were identified as
some of the most important deep-waler species.

DEEP-WATER SPECIES LIST

Alepocephalus bairdii Baird's smoothhead

Aphanopus carbo Black scabbardfish

Argentina silus Argentine, greater silver
smelt

Beryx decadactylus Red brear, alfonsino

Beryx splendens Golden eye perch

Chimaera monstrosa Rabbitfish

Roundnose grenadier
Big eye, Deep-water
cardinal fish

Coryphaenoides rupestris
Epigonus telescopus

Helicolenus dactylopterus Bluemouth

Hoplostethus atlanticus Orange roughy

Hoplostethus mediterraneus  Silver roughy

Lepidopus caudatus Silver scabbardfish

Macrourus berglax Roughhead grenadier

Mora moro Mora

Pagellus bogaraveo Red (=blackspot)
seabream

Phycis Blennoides Greater forkbeard

Polyprion americanus Wreckfish
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Trachyrhynchus Roughnose grenadier
trachyrhynchus

Sharks, various

Chaecon (Geryon) affinis Deep-water red crab

Aristeomorpha foliacea

Giant red shrimp

The main shark species caught in deep-water fisheries are:

Centrophorus granulosus Gulper shark
Centrophorus squamosits Leafscale gulper shark
Centroscyllium fabricii Black dogfish
Centroscymnus coelolepis Portuguese dogfish
Centroscymnus crepidater Longnose velvet dogfish
Dalatias licha Kitefin shark

Deania calcea Birdbeak dogfish
Etmopterus princeps Great lantern shark
Etmopterus spinax Velvetbelly

Scymnodon ringens Knifetooth dogfish

There are a number of other species which might be
considered as deep-water species for which advice is already
provided.

Micromesistius poutassou Blue whiting
Reinhardtius hippoglossoides  Greenland halibut

Sebastes spp. Redfish
Molva molva Ling
Molva dypterygia Blue ling
Brosme brosme Tusk

In addition, there are other species which have been fished on
the continental shelf but whose distribution extends into
deeper waters. This group includes hake (Merluccius
merluccius), anglerfish (Lophius spp.) and megrim
{Lepidorhombus spp.) and recent years have seen an
extension of fishing into deeper waters for these species in
ICES Sub-areas VI, VII, VIII, and IX. Advice is provided on
these species elsewhere in the ACFM report.

3 Update of information on National Deep-Water
Fisheries

New information on the following fisheries was made
available to ICES.

France: the trawl fishery in ICES Sub-areas V, VI and VII
for blue ling, roundnose greanadier, orange roughy,
black scabbardfish and the deep-water sharks

Norway: more details on the Norwegian deep-water long line
fisheries for ling and tusk and on the traw! fisheries
for greater silver smelt and roundnose grenadier

Russia: exploratory surveys and subsequent exploitation of

alfonsino and other species on the Mid-Atlantic
Ridge
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Spain:  details of

» by-catches in Sub-areas VI-VIIL, Divisions ViIlab;c,d;
directed fisheries in Sub-areas VI-VII and Divisions
VIlIa,b,d;

* fraditional artisanal fisheries in Divisions VIII b,c;

» deep-water shark fisheries in Sub-areas VI-VII, and
Divisions VHIa,b,c,d;

e the fishery on deep-water red crab in Division VIIIc.

4, Descriptions of Deep-Water Fisheries by Sub-
area

In ICES Sub-area II there is 2 directed bottom and pelagic
trawl fishery for greater silver smelt. This species is also
caught as a by-catch in the Pandalus fishery and in
industrial trawl fisheries. There is also a directed fjord
fishery for roundnose grenadier. There are directed longline
fisheries for ling and tusk. Roughhead grenadier are taken in
the gilinet fishery for Greenland halibut.

In ICES Sub-area III there is a targeted trawl fishery for
greater silver smelt and this species is also a by-catch in the
Pandalus fishery. Roundnose grenadier is caught as a by-
catch in both these fisheries.

In ICES Sub-area IV there is a by-catch of both species of
argentines (greater silver smelt and the lesser silver smelt
Argentina sphyraena) in the industrial trawl fishery. There
is a longline fishery for tusk and ling with roughhead
grenadier as a by-catch,

In ICES Sub-area V there are trawl fisheries which target
blue ling, redfish and occasionally orange roughy. By-catch
species are typically roundnose grenadier, roughhead
grenadier, black scabbardfish, anglerfish (Lophius
piscatorius), bluemouth, Mora, greater forkbeard, greater
silver smelt, deep-water cardinal fish and rabbitfish. The
traditional longline fisheries are for ling, tusk and blue ling.
Roughhead grenadier is a by-catch in the Greenland halibut
fisheries. There have been trap fisheries for the deep-water
red crab.

In ICES Sub-areas VI and VII there are directed trawl
fisheries for blue ling, roundnose grenadier, orange roughy,
black scabbardfish and the deepwater sharks Portuguese
dogfish and Leafscale gulper shark. By- catch species
include bluemouth, Mora, greater forkbeard, greater silver
smelt, deep-water cardinal fish and rabbitfish. In some years
there are considerable by-catches of greater silver smelt in
the blue whiting fishery and the former have been targeted
in some years. There are directed longline fisheries for ling
and tusk and also for hake. Deep-water sharks are a by-
catch in the longline fisheries. There are targeted fisheries
for sharks in Sub-area VI,
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In ICES Sub-area VIII there is a longline fishery which
mainly targets deep-water sharks but is occasionally
directed at mora and greater forkbeard. There are also some
trawl fisheries targeting species such as hake, megrim,
anglerfish and Nephrops which have a by-catch of deep-
water species. These include ling, blue ling, Phycis phycis,
greater forkbeard, red (=blackspot) seabream, conger eel
(Conger conger), bluemouth, wreckfish and Beryx spp.

In ICES Sub-area IX most deep-water species are a by-
catch in the trawl fisheries for crustaceans. Typical species
are bluemouth, greater forkbeard, conger eel, blackmouth
dogfish (Galeus melastomus), kitefin shark and leafscale
gulper shark. There is a directed longline fishery for black
scabbardfish with a by-catch of the leafscale gulper shark.

In ICES Sub-area X the main fisheries are by handline and
longline and the main species landed are red (=blackspot)
seabream, wreckfish, conger eel, blue-mouth, golden eye
perch and alfonsino. There is also a directed fishery for
kitefin shark by hand line and gillnet.

In ICES Sub-area XII there are new trawl fisheries on the
Mid-Atlantic Ridge for golden eye perch, orange roughy,
deep-water cardinal fish, black scabbardfish and wreckfish.

In ICES Sub-area XIV roughhead grenadier is a by-catch
(which is not usually landed) in the Greenland halibut and
redfish fisheries.

5. Landings data

The data provided on landings by ICES Sub-areas and
Divisions are given in (Table 3.12.6.1). The data were
compiled from the database of statistics officially reported
to ICES, national data supplied by study group members
and some published data. The data for 1995 are provisional.
It should be noted that some corrections have been made to
the French data reported previously. There have also been
corrections to the landings of the greater forkbeard in Sub-
area X. Landings by country are given in Tables 3.12.6.3-
16.

6. Biological Information

New biological information provided for deepwater species is
listed in Table 3.12.6.2.
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7. Description of the fisheries by species and state
of stocks

Greater silver smelt

Directed fisheries on greater silver smelt are pelagic
trawling in Sub-areas II and VI as well as bottom trawling
in Sub-areas IT and III. This species is taken as by-catch in
the industrial fisheries in Sub-areas II and III, in the trawl
fishery on blue ling and redfish in Sub-area V, in the
directed trawl fisheries on blue ling, roundnose grenadier,
black scabbardfish and deepwater sharks in Sub-areas VI
and VII. In these sub-areas considerable by-catches of
argentines may occur in some years in the blue whiting
fishery.

Roundnese grenadier

There is a directed fjord fishery on roundnose grenadier in
Sub-area II and a directed trawl fishery in Sub-areas VI and
VIL In the period 1974 to 1984 there was also a directed
fishery in Sub-area XII. Roundnose grenadier is caught as
by-catch in the argentine and Pandalus fishery in Sub-area
IIT and in the blue ling and redfish trawl fishery in Sub-area
V.

Black scabbardfish

There are directed traw] fisheries in Sub-areas VI and VII
and directed longline fisheries in Sub-areas VIII and IX. In
Sub-area XII a new directed trawl fishery developed
recently. Black scabbardfish is caught as by-catch in the
trawl] fisheries on blue ling and redfish in Sub-area V.

Orange roughy
There are directed trawl fisheries on orange roughy in Sub-

areas VI and VII, and occasionally in Sub-area V and a new
fishery on the Mid-Atlantic ridge in Sub-area XIIL
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Red (=blackspot) seabream

There is a directed handline and longline fishery in Sub-area
X. Red seabream appears as by-catch in the trawl fishery on
hake, megrim, angler and Nephrops in Sub-area VIIL By far
the highest landings are from Sub-area X.

Golden eye perch

Golden eye perch is caught by handlines and longlines in
Sub-area X. Recently a directed trawl fishery developed in
Sub-area XII. Golden eye perch appears as by-catch in the
trawl fishery on hake, megrim, anglerfish and Nephrops in
Sub-area VIIL

In general there is as yet nothing known on stock identity of
the deep-water species in the north-eastern Atlantic. In most
cases the available data are not sufficient to describe the
state of the stocks and level of exploitation. For two species
(black scabbardfish and red seabream in Sub-area X),
however, assessments were attempted but not yet
considered as reliable. Landings of red seabream in Sub-
areas VI, VII and VIII have declined dramatically in recent
years and this part of the resource appears to be
overexploited.

8. Assessment

Very few time series exist of data based on the regular
sampling of commercial landings. Basic statistics on
catches and effort are of poor quality and in some cases
lacking. There is often litile information on the general
biology of these species, in particular on age and growth,
seasonal behaviour, migration, and stock discrimination.
The possibilities for traditional age-structured assessments
are therefore very limited, although VPAs have been
attempted for red seabream in the Azores area and black
scabbardfish in Sub-area IX. In other cases available
biological and fisheries information have been used to the
extent possible as the basis for advice,

Advice on management would be strengthened by
development and application of models using biological
data, and by improved fisheries and biological data.
Developments in acoustic survey techniques may lead to
biomass estimates for some species. In the shorter term the
use of trawl surveys may be the best method for monitoring
some of these stocks.
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9. Management considerations

Experience from other parts of the world shows that there is
no doubt that deep-sea stocks can be depleted very quickly
and that recovery will be slow. Unexploited populations
have a high proportion of fish of great age, their fecundities
are low, and growth rates can be very slow. Some species,
such as orange roughy, golden eye perch and alfonsinos
aggregate in shoals, often associated with seamounts, and
can be subjected to high catch rates once the shoals are
located. A danger for these species is that high catch rates
can be maintained by moving from one concentration to
another and progressively depleting the stock. Regeneration
and growth are so slow that stock numbers may not increase
in the depleted areas in the short or medium term.
Furthermore, many deep-sea fisheries are on mixtures of
species, making it difficult, and often inappropriate, to
manage the component species individually.

Very little information is currently available on the state of
deep-water species. Fisheries for deep-water species arc
developing in areas inside and outside national jurisdictions.
As a result exploitation must be increasing on a number of
species, as fishing extends intc degper waters or new areas,
but the actual exploitation rates are unknown. Moreover, in
some recently developed fisheries, information is being
withheld for commercial reasons. The quantities that are
recorded are probably not well estimated, and some
landings are reported in grouped categories because of
difficulties in separating species. In many cases significant
proportions of the catch are discarded at sea and not
recorded. All these factors mean it is not possible, at
present, to determine whether exploitation is exceeding
optimal levels.
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The survival rates of discards and of fish encountering gears
and escaping are unknown, but most species are expected to
be very vulnerable to injury.

The impact of fishing gears on the sea bottom in deep-water
is unknown.

Management advice: It is not possible to advise on
whether the stocks can sustain current levels of exploitation
or not, but because of the vulnerable nature of the stocks
ICES recommends that the precautionary principle
should be adopted.

To enable sustainable fisheries to be established on these
species ICES recommends that fishing effort should be
kept at a low level until sufficient information is
gathered from existing fisheries to enable scientifically-
based management decisions.

To monitor the exploitation of the stocks ICES
recommends that a comprehensive data collection
system should be urgently initiated and that research on
the stocks should be increased to provide the data
necessary for assessment.

ICES therefore recommends that provision should be
made for reporting landings to ICES at the
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species level for all species, including sharks, and that
provision should be retained, or made, for reporting at
genus and higher grouped levels to allow for reports of
landings which have not been sorted to the species level.
In this context a hierarchical system of reporting should be
put in place.

Special Comments: Assessment and the provision of
management advice on these stocks will be difficult. It will
be necessary to devote substantial time and expertise to the
study of these stocks if the necessary information is to be
provided.

If some species which are landed and reported at the genus
or group level become sufficiently important it is likely that
biological sampling of the landings will be initiated. At the
sampling stage it should be possible to identify fish to
species level, thus providing a means of apportioning
landings of mixed species into the quantities of each species
separately. This approach is already adopted, for example,
for redfish, anglerfish and megrim.

Source of information: Report of the Study Group on the

Biology and Assessment of Deep-Sea Fisheries Resources,
February 1996 (CM 1996/Assess 8).
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3.12.6 a Deep-water fisheries in waters
inside and beyond coastal state
jurisdiction (answer to request from

NEAFC)

Landings data for ICES Sub-areas and Divisions by species
and country are given in Tables 3.12.6.3-16 and 3.12.7.a-
c.1. The species included are:

Black scabbardfish
Greater silver smelt
Alfonsinos

Roundnose grenadier

Orange roughy

Silver scabbardfish
Roughhead grenadier
Moridae, Mora

Red (=blackspot) seabream
Greater forkbeard
Wreckfish

Deep-water sharks
Rabbitfish

Ling

Tusk

Blue ling
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(Aphanopus carbo)
(Argentina silus)
(Beryx spp.)

(Coryphaenoides
rupestris)

(Hoplostethus atlanticus)
(Lepidopus caudatus)
(Macrourus berglax)
{mainly Mora moro)
(Pagellus bogaraveo)
(Phycis blennoides)

(Polyprion americanus)

{Chimaera monstrosa)

(Molva molva) (See
Section 3.12.7b)

(Brosme brosme) (See
Section 3.12.7¢)

(Molva dypterygia) (See
Section 3.12.7a)

No data were available for deep-water crabs. Relevant
tables for anglerfish are given in Sections 3.7.7, 3.9.14 and
3114

There are no data to indicate the proportion of the fishery
and catch taken from inside and beyond coastal state
jurisdiction. Information was insufficient to apportion
landings to gear type. However, a little information is
available for some individual countries.

The updated descriptions of deep-water fisheries by ICES
Sub-areas and by species are given in Section 3.12.6 items
(4) and (7) of this report respectively and the status of
stocks is described also in item (7).
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3.12.7 Blue Ling, Ling and Tusk in Sub-
areas V, VI and XIV
3.12.7a Blue Ling

Catch data (Table 3.12.7a.1);

S Year o S ACFM
_' ._ . catch - -
1988 25
1989 20
1990 15
1991 15
1992 15
1993 17
1994 5
1995 6!

1996

'Preliminary. Weights in '000 t.

Historical development of the fishery: Landings from
Division Ila are mainly taken in a gillnet fishery off mid-
Norway. The relatively minor landings from Sub-area II
and Division IVa are by-catches in trawl fisheries. In
Division Va blue ling have mainly been taken by trawlers in
the redfish and Greenland halibut fisheries in recent years.

Details in Table 3.12.7a.2
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In this division a directed fishery was carried out from 1980
to 1984 in a very limited area on spawning concentrations.
In 1993 a fishery on spawning concentrations was
conducted on the Reykjanes Ridge at the border between
Division Va and Sub-area XI1V. The fishery in Division Vb
is mainly a bottom trawl fishery on spawning aggregations.
The traw! fishery is also predominant in Sub-area VI.

State of the stock : unknown

Special comments: In these fisheries it was expected that
fishing down spawning aggregations might deplete local
populations resulting in long periods before spawning
aggregations reappear. This should be considered in the
management of the fishery, for instance monitoring
spawning aggregations and subsequent enforcement of
limitations on the fishery.

There are indications of two stocks in the ICES area, one in
Sub-area XIV and Division Va with a component in
Division Vb and another in Sub-area VI and adjacent waters
of Division Vb. ‘

Data and assessment: Available data not sufficient for an
assessment.

Source of information: Report of the Study Group on the

Biology and Assessment of Deep-Sea Fisheries Resources,
February 1996 (CM 1996/Assess:8).

o1



3.12.7 b Ling

Catch data (Table 3.12.7b.1):

Year ACFM

catch
1988 34
1989 52
1990 45
1991 45
1992 40
1993 43
1994 39
1995 41t
1996

I'Preliminary Weights in ‘000 t.

Historical development of the fishery: The major fishery
in Division Ila is the Norwegian longline fishery. This
fishery also operates in other divisions. The catches in
Division Va are by-catches in longline, gillnet and bottom

Details in Table 3.12.7b.2
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trawl fisheries. In Division Vb the majority of the catches
are taken by longliners rather than trawlers. In Sub-areas VI
and VII trawl fisheries are predominant,

State of the stock: The state of the stock is uncertain.
However, there are indications that exploitation is high and
the stock is declining,

Special comments: There is currently no evidence of
separate stocks within the ICES area.

Data and assessment: Catch-curve and CPUE series
analysis,
Source of information: Report of the Study Group on the

Biology and Assessment of Deep-Sea Fisheries Resources,
February 1996 (CM 1996/Assess:8).
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3.12.7 ¢ Tusk

Catch data (Table 3.12.7c.1):

Year e o ACEM

o U 7 earh
1988 34
1989 42
1990 40
1991 41
1592 37
1993 35
1994 29
1995 28!
1996

*Prefiminary. Weights in '000 t.

Historical development of the fishery: Landings are
mainly by-catches in longline fisheries directed at ling and
blue ling in Divisions Ia,Va, Vb and VIa. In Division Vb
tusk is also taken as a by-catch in trawl fisheries.

Details in Table 3.12.7¢.2
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State of the stock: The state of the stock is uncertain.
However, there are indications that exploitation is high and
the stock is declining.

Special comments: There is currently no evidence of
separate stocks within the ICES area.

Data and assessment: Catch-curve and CPUE analysis
Source of infermation: Report of the Study Group on the

Biology and Assessment of Deep-Sea Fisheries Resources,
February 1996 (CM 1996/Assess:8).
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3.13 Stocks in the Baltic

3.13.1 Overview

The main fisheries for cod in the Baltic are those using
demersal trawls, high opening trawls (operating both pe-
lagically and demersally) and gillnets. There has been an
increase in gillnet fisheries in the 1990s and the share of the
total catch of cod taken by gillnets is now about 50%. The
Baltic herring is exploited mainly by pelagic trawls, demer-
sal trawls and trap nets/pound-nets during the spawning
season. The main body of the sprat catch is taken by pelagic
pair trawling and used for industrial purposes. Baltic salmon
is exploited by drift net, trapnet and longline fisheries.

An overview of catches of fish in the Baltic is given in Sec-
tion 3.13.2 (not included in this extract).

Baltic cod is managed as one unit covering all Sub-
divisions 22-32. However, ICES considers the stocks in
Sub-divisions 22-24 and Sub-divisions 25-32 as separate
stocks. As in previous reports ICES recommends that
the two cod stocks in the Baltic should be managed
separately.

For cod, unusually strong year classes in 1976, 1979 and
1980 formed the basis for an increase in the stock and an
expansion in the fisheries. Catch levels more than doubled
and the fishery attracted vessels from other Baltic fisheries
and from fleets normally operating outside the Baltic. In
almost all years landings have been far above the levels
recommended by ICES. The decline in stock size and land-
ings started around 1984 and continued up to 1992, The
fleet capacity and fishing effort have not been reduced at
the same rate and the fishing mortality has increased during
the stock decline. Improved recruitment in the early 1990s
has resulted in spawning stock biomasses increasing above
the 1992 minimum and this increase has been seen espe-
cially in the western Baltic cod stock. The recovery of the
eastern Baltic cod stock has been slower.

The success of cod reproduction is, among other things,
dependent on certain minimum levels of salinity and oxygen
concentration for the fertilisation and survival of the eggs
and larvae. The unusually long period with low influx of
North Sea water from 1977-1991 coincided with low re-
cruitment. New influxes since 1991 have resulted in im-
proved environmental conditions which allow the possibil-
ity of improved recruitment but do not ensure it. The effect
of an intrusion of North Sea water into the Baltic Sea is
usually sufficient to support better environmental conditions
at maximum for two spawning seasons (about 1.5 years)
because after that period the oxygen content is not sufficient
for the survival of cod eggs in the deep water layers.

The recent improvement in recruitment and reversal of the
downward trend in spawning stock biomass have been seen
in both the western (Sub-divisions 22 and 24) and eastern
(Sub-divisicns 25-32) stocks. However, fishing mortalities
are still estimated to be very high, It is therefore considered
that a precautionary approach including reductions in fish-
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ing effort is needed if these stocks are to recover on a more
permanent basis.

The actual stock and exploitation levels cannot be estimated
with the accuracy needed for making forecasts of future
catches and stock sizes due to a dramatic deterioration in
the data on recent catches.

There have been increasing difficulties in monitoring the
fisheries exploiting Baltic cod in recent years. Since 1992
catch data from the cod fisheries have been unreliable
as a result of mis- and underreporting. ICES is con-
cerned about the deterioration of the quality of catch and
effort data from a number of important fisheries. As a con-
sequence, ICES is unable to provide reliable estimates of
current stock sizes and forecasts of future catch levels.
Trends in stock size and the overall state of the stocks can
to some extent be evaluated from research vessel surveys
but such information alone is not sufficient to give the
short-term TAC advice usually requested.

in the herring and sprat fisheries, herring are mainly
caught in the open sea by trawls (pelagic single- and pair-
trawls) and in coastal waters during spawning time both by
pound-nets and gillnets. Sprat are fished by pelagic trawls
mainly for industrial purposes.

Unfavourable market conditions for herring have been re-
flected in decreased landings for human consumption but
the landings of both herring and sprat for industrial pur-
poses have increased markedly during the last few years.
Sprat is used mainly for human consumption when landed
in the countries on the eastern Baltic coasts, but for produc-
tion of fishmeal and oil in the countries on the west coast.

Herring in the Baltic is, as in former years, assessed as four
stocks. This is to be regarded as a compromise between
using the larger number of stocks/populations that have
been identified on biclogical grounds and the practical as-
pects such as in what units catch figures are available and
possibilities for correctly allocating individual fish to par-
ticular stocks.

Sprat is considered to be one stock in the whole Baltic and
is consequently assessed as one unit.

The pelagic stocks in the Baltic are exploited at a low or
medium level and the stock biomasses are at or above their
respective long-term average levels. They are regarded to
be within safe biological limits.

It has, for several reasons, been difficult to estimate the ab-
solute levels of stock size for the pelagic stocks, whereas
the development of stock sizes in relative terms is better
described. Low fishing mortality in comparison with the
natural mortality, which makes the catch analysis less reli-
able, inconsistencies between years in the results from
acoustic surveys and low precision in the estimates of spe-
cies composition in the mixed fisheries have contributed to
the variation in stock estimates given during the latest years.

ICES Coop, Res. Rep. No. 221 - Part 2



The spring-spawning stock of herring in Sub-divisions 22—
24 and Division IlIa migrates after the spawning season into
the Kattegat, Skagerrak and the eastern parts of the North
Sea, where it mixes with the North Sea herring stock during
the feeding period. Difficulties in allocating catches to the
Baltic spring-spawning stock and to the considerably larger
North Sea stock, uncertain catch statistics and conflicting
trends in survey indices have resulted in no reliable assess

ICES Coop. Res. Rep. No. 221 - Part 2

ment being available for the spring-spawning stock of her-
ring in Sub-divisions 22-24 and Division I1la.

For Baltic salmon and sea trout reference is made to the
overview in Section 3.13.11.

A chart showing the Sub-divisions of the Baltic is shown on
the following page.
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3.13.1 a Biological Interaction between Cod,
Herring and Sprat Stocks

Answer to a request from the IBSFC to “identify and
evaluate the interaction between cod, herring, sprat and
salmon stocks” (Item d in request from [BSFC).

ICES has explored the interaction between cod, herring and
sprat by means of Multispecies Virtual Population Analysis
(MSVPA) in terms of the mortality caused by predation. An
important input to this model is information on food
composition. A large number of cod stomachs (more than
40,000) have been analysed in order to describe the diet of
this major predator species.

Results of the MSVPA (for the Central Baltic) show that

predation mortality can be high on both sprat and young
herring, particularly for juveniles.

Predation mortality. Ages 0-3

0.8 g
0.7 /\ SN
06 |- / :i\.,"" S —e— Cod 25-32
0.5 | N : e |0 Her 2527
0.4 | i RN - L |k Her 28429
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It is evident that the level of predation mortality varies with
the size of the cod stock (see figure in previous column),
Thus predation mortality on these species in the Baltic is
low at present and would be expected to increase if the cod
stock rebuilds. Predation mortality is only one source of
mortality on the prey, however, and population responses of
the prey may not follow population changes in the cod stock
in a precise way. Other important sources of mortality on
young fish in the Baltic Sea are associated with
environmental conditions which are outside our ability to
manage.

The cod stomach analyses and the MSVPA have also shown
that cannibalism may cause a rather high mortality on young
cod (age groups 0 and 1).

Studies of stomach contents of herring and sprat have
demonstrated that sprat is a large consumer of cod eggs.

These findings are of potential importance for the species
interactions. It has, however, still not been possible to
estimate what contribution egg predation could make to the
mortality during the early life history stages of cod.

The inclusion of species interactions has clear effects on the
medium- and long-term predictions. The development of
one stock in response to variation in recruitment and
exploitation will influence the development of the other
stocks.
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3.13.2 Nominal Catches in the Baltic Area

Officially reported catches in the Baltic are given in Tables
3.13.2.1-5. These are the catches officially reported to ICES
by national statistical offices for publication in the JCES
Fishery Statistics.

In the assessments, the working groups try to estimate
discards and slipped fish, landings which are not officially
reported, and the composition of by-catches. These amounts
are included in the estimates of total catch for each stock
and are used in the assessments; thus, they appear in the
tables and figures produced by working groups. These
estimates vary considerably between different stocks and
fisheries, being negligible in some cases and constituting
important parts of the total removals from other stocks.
Further, the catches used by the working groups are broken
down into sub-divisions, whereas the officially-reported by
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some countries figures are reported by the larger Divisions
NIb, ¢, and d. The trends in Tables 3.13.2.1-5 may not,
therefore, correspond with those on which assessments have
been based, and are presented for information only, without
any comment from ACFM.

The 1990 catches listed under the Federal Republic of
Germany and the German Demccratic Republic refer to
catches by vessels from the respective former territories
during the whole of 1990, before and after political union.
Thus, catches taken by vessels registered in the former
German Democratic Republic i the months after
unification are included in the German Democratic
Republic figures.

The catch data used in the assessments are given in other
tables.
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3.133 Herring

Catches of herring in the Baltic are givén by country and Sub-division for 1994 and 1995 in Table 3.13.3.1.

3.13.3.a

Herring in Sub-divisions 22-24 and Division IIla (spring-spawners)

Catch data: Catches of herring (spring-spawners and North Sea autumn-spawners) are given for Sub-divisions 22-24 and
Division IIIa in Table 3.13.3.al. Catches of Baltic spring-spawners are given in the table below and in Table

3.13.3.a2,
‘Year  ICES - - Corresp. . Agreed . ACFM catch of
Conadvice . " catch TAC ' . stock
C : 22-24 ITa Total'
1987 Reduction in F 224 102 59 175
1988 No increase in F 196 95 129 251
1989 TAC 174 95 71 186
1990 TAC 131 78 118 204
1991 TAC 180 70 113 192
1992 TAC 180 85 75 168
1993 Increased yield from reduction in F; reduction in juvenile catches 188 81 81 171
1994 TAC 130-180 66 84 164
1995 If required, TAC not exceeding recent catches 168-192 74 90 173

1996 If required, TAC not exceeding recent catches

164171

Including catches of Baltic spring spawners in North Sea. Weights in ‘000 t

Historical development of the fishery: Herring are taken in
Division Illa and Sub-divisions 22-24 in a directed fishery by
trawlers and purse seiners (fleet ¢} and in Division Hla as by-
catch in a fishery for Norway Pout and sandeel (fleet €) and in
the “mixed clupeoid fishery” (fleet d). After a period of high
landings in the early 1980s the landings have decreased to the
long-term average.

State of stock: The state of the stock is uncertain as available
information is conflicting. Results from research surveys
indicate intermediate to high levels of total mortalities.

Forecast for 1997: Not available.
Management advice: ICES recommends that the fisheries
on herring in Division IIla should be managed in

accordance with the management advice given in Section
3.5.8a for fleets ¢, d and e.

Details in Table 3.13.3.a2
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Mean =171
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If a precautionary TAC is required for Sub-divisions 22-24,
ICES advises that it should not exceed recent catch levels in
that area.

Special comments: A considerable part of the landings of
juvenile herring in Division IIla originate from the North Sea
stock.

Data and assessment: Catch-at-age data are uncertain due to
low sampling intensity of landings, particularly in Division
Ola. The siteation improved in 1995 compared to previous
years. There are problems with stock separation in historical
data and with independent survey indices.

Source of information: Report of the Herring Assessment

Working Group for the Area South of 62°N, April 1996 (CM
1996/Assess: 10).
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3.133b

Catch data (Table 3.13.3.b1):

Herring in Sub-divisions 25-29 (including Gulf of Riga) and 32

" Year  ICES . T Cacheomosp, | Agreed
e 0 waie  TACt
1987 TAC for SD 25-27; reduce F towards Fy; in SD 32 200 399 .
1988 Fpq in SD 25-27; no advice SD 28 and 2985; reduce 204 399
Ftowards Fy; in SD 32
1989 TAC for SD 25-27; no advice SD 28 and 29S; reduce 176 399 290
F towards Fy; in SD 32
1990 TAC, no advice for SD 28 and 295, TAC for SD 32 112 399 244
1991 TAC for entire area 293 402 213
1992  F near present level 343 402 210
1993 Increase in yield at higher F 371 560 231
1994 Increase in yield at higher F 317463 560 243
1995 TAC 394 560 217
1996 TAC 394 560

' For Sub-divisions 22-29,32, Weights in ‘000 t.

Historical development of the fishery: From the
beginning of the 1970s to 1985 annual landings fluctuated
around 300,000 t. Due to market problems the landings
decreased and in the last four vears have been at a level
somewhat higher than 200,000 t. Traditionally the fishery
was dominated by (trapnets, gillnets and bottom trawls;
recent development is towards a dominance of pelagic
trawls. The proportion of the catches used for industrial
purposes has increased during the last few years.

Landings
Mean = 279
375
300
- 226—
o 4
o ]
b1 !
=150
bl
4
751
o4 T
1970 1980 1985 1890 1995
Fishing mortality (ages 3-6)
Mean = 0.213
0.375—,
1
0300~
0.225—
1
0.150—
Co75—
0000 L A A B
1870 1975 1980 1935 19%¢ 1995

100

State of the stock: The stock is considered to be within
safe biological limits. After a decline in stock size during
the period 1975 to the end of 1980°s the stock has been
stable at around 1 million tonnes. Fishing mortality has for
most years (1974-1995) been below or around the Fy; level
(0.23). Details in Table 3.13.3 b2.

Forecast for 1997: The forecast assuming stafus quo
exploitation level indicates an increase in catches for both

Recruitment (age 1)
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1996 and 1997, with the spawning stock also increasing. If
the catches in 1996 increase to the 394,000 t advised,
fishing mortality would have to increase by 50%.

F(96) = 0.23, Basis: F(96) = F(95), Catch(96) = 276,
Landings(96) = 276, SSB(96) =1289

Option - Basis F SSB  Catch Lndgs SSB
' Oon ©6n 0D O 98

0.4 F(95) 0.0 1361 118 118 1524
0.6 F(95) 014 1342 174 174 1450
0.8 F(95) 0.18 1322 228 228 1380
1.0 F(95) 023 1303 280 280 1314
1.2 F(935) 0.27 1284 329 3290 1251

mg 0w

Weights in ‘000 t.

Special comments: There has been a decrease in mean
weight at age for herring. This may be linked to the

increasing proportion in the catches of slow growing fish
from the Gulf of Finland and Gulf of Riga. In 1994 ACFM
advised that an increase in fishing mortality was considered
to be within safe biological limits. The present assessment
indicates that the stock is presently exploited around the Fy
level and there is thus little scope for increasing long-term
yield by increasing fishing mortality.

Data and assessment: The assessment of this stock is
imprecise due to a complex stock structure with a broad
spectrum of sizes at age, uncertainties in catch levels owing
to insufficient sampling of especially the industrial fisheries,
and large variabilities associated with the results from the
acoustic surveys.

Source of information: Report of the Baltic Fisheries
Assessment  Working  Group, Aprii 1996 (CM
1996/Assess:13).

Yield and Spawning Stock Biomass
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Short term forecast
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Herring in the Gulf of Riga

In previous assessments ICES was unable to assess the Guif
of Riga component separately because of the incomplete

information on the extent of fisheries on this stock outside
the area. Catches of Guilf of Riga herring outside the area
are considered to be relatively minor and ICES
consequently presents a separate assessment (Table 3.13.3
b3).

© Year | ICBS.. o il . Carchcorresp. - Agreed " CACRM
S advice _ R © 7 to advice G TACT .-c_:atch' |
1987 Reduce F towards Fy . 8 - 13
1988 Reduce F towards Fy, 6 - 17
1989 F should not exceed present level 20 - 17
1990  F should not exceed present level 20 - 15
1991 No separate advice for this stock component - - 15
1992 No separate advice for this stock component - - 22
1993 No separate advice for this stock component - - 22
1994 No separate advice for this stock component - - 24
1995 No separate advice for this stock component - - 33

1996  No separate advice for this stock component

Weights in ‘000 t.

Historical development of the fishery: Herring catches in
the Guif of Riga include both Gulf herring and open-sea
herring which enter the Gulf from April to May for
spawning. The herring fishery in the Gulf of Riga is
performed by Estonia and Latvia. The landings, which were
about 30,000 t in the early 1970s, decreased to the level of
12,000-15,000 t in the 1980s. Since 1992 the catches have

Details in Table 3.13.3 b4.
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increased, reaching 33,000 t in 1995. The structure of the
fishery has remained unchanged in recent decades:
approximately 70% of the catches are taken by the trawl
fishery and 30% by the trapnet fishery on the spawning
grounds.

The two stock components are separated in the landings by

means of otolith structure. Only the so-called Gulf herring
component is included in this assessment.

Recruitment (age 1)
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State of the stock: This stock component is considered to
be within safe biological limits. The SSB has been at record
high levels since 1994. Recruitment has been at a high level
since 1990. Details in Table 3.13.3 b4.

Forecast for 1997: F(96) = (.32, Basis: F(96)=F(95),
Catch(96) = 36, Landings(96) = 36, SSB(96) = 145

Option Basis F SSB Catch Lndgs S5B

T o ©On ©OH ¢ 99

A 0.4F(95) 0.13 153 15 15 146
B 0.6F(95) 0.19 152 22 22 138
C 0.8F(95) 0.26 151 29 29 132
D 1.0F®5) 0.32 150 35 35 126
E 1.2F(95) 0.39 149 41 41 120

Weights in ‘000 t.

Management advice for 1997: At the present exploitation
rate this stock component is expected to remain within safe
biological limits.

Data and assessment: Analytical assessment based on
catch data and CPUE series. This is a component of the
herring in Sub-divisions 25-29 and 32.

Source of information: Report of the Baltic Fisheries
Assessment  Working  Group, April 1996 (CM
1996/Assess:13).
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3.133¢

Catch data (Table 3.13.3 cl):

Herring in Sub-division 30, Bothnian Sea

“Year . ICES .. - Caich corresp.. -
e . oadviee
1987
1988
1589
1990
1991 TAC for eastern part of SD, allowance for western part 32+ 26
1992 Status quo F 39 39
1993 Status quo F 39 40
1994  No specific advice 41! 56
1995 TAC 73 54
1596 TAC 73

ICatch at Fy;. Weights in '000 t.

Historical development of ¢the fishery; Landings have
increased significantly in the last four vears and are now
at the highest level since 1973 (twice the long-term
average). A shift from trapnets and bottom trawls to
pelagic trawls has occurred during recent times. A large,
but varying proportion of the catches are used as animal
fodder.

Landings
Mean =273
BO—
—
45~
o
o 30—
o
15—
o—r |
1870 1950 1995
Fishing mortality {ages 2-6)
Mean = 0.131
Q.20
1
1
0574
1
0.10’:
o,usé
0.00-~ LAt a2
1970 1875 1980 1985 1990 1995

State of the stock: The stock is considered to be within
safe biological limits. SSB is close to the record high
level of 1994. The fishing mortality is at a level lower
than the natural mortality. Recruitment was above
average in 1989-1993, but the 1993 and later vear
classes are probably at the average level. Details in
Table 3.13.3 cl.

Recruitment (age 1)
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Forecast for 1997:
F(96) =0.12, Basis: F(96)=F(95), Catch(96) = 356,
Landings (96) = 56, SSB(96) = 403

Option. ~ Basiss F SSB Catch Lndgs SSB
o - ©@n ©On On @)  ©8)
A 0.6F(95) 0.07 388 35 35 406
B 0.8F(95) 0.09 387 46 46 393
C 1.OF(95) 0.12 385 57 57 382
D 1.2F(95) 0.14 383 68 68 370
E 1.4F(95) 0.16 381 78 78 359
Weights in ‘000 1.

Management advice for 1997: With a 40% increase in
fishing mortality the stock should remain within safe
biological limits.

Data and assessment: The assessment is based on catch
data and CPUE series from bottom trawls. Although the
relative changes in stock biomass are considered to be
informative the absolute biomass estimates are uncertain
due to the low fishing mortalities.

Source of information : Report of the Baltic Fisheries

Yield and Spawning Stock Biomass
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Assessment  Working Group, April 1996 (CM
1996/Assess: 13). '
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3.13.3d

Catch data (Table 3.13.3 d1)

Herring in Sub-division 31, Bothnian Bay

CES . Catchcorresp. - . ACFM:. -
o advice oadvies 0 ldeh
1987 9 8.1
1988 13 8.8
1989 44
1990 7.8
1991 TAC for eastern part of SD, allowance for western part O+ 6.8
1992 Status quo F ' 8 6.5
1993 Increase in yield by increasing F - 9.2
1994 Increase in yield by increasing F - 5.8
1995 TAC 18.4 43
1996  TAC 18.4 '

Weights in '000 t.

Historical development of the fishery: Within the last
10 years landings have fluctuated without trend, and are
now at the lowest value since 1974. The fishery has
changed from bottom trawl and trap-net to be more
dominated by pelagic trawl. The major part of the
catches are used for animal fodder.
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State of the stock: The stock is considered to be within
safe biological limits. The assessment of this stock is
very uncertain and the actual level of SSB and fishing
mortality is not known. The fishing mortality is low and
the stock is considered to be almost unexploited. Details
in Table 3.13.3 d1.

Recruitment (age 1)
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grams

Forecast for 1997: Under status guo conditions
(unchanged fishing mortality and average recruitment)
the catch is predicted to be 5,600 tin 1997.

Management advice for 1997: The advice given in
1994 for 1995 and 1996 is maintained: “The stock is
hardly exploited and ICES considers that yield can be
increased by increasing fishing mortality.”

Data and assessment: Analytical assessment based on
catch and CPUE data.

Source of information: Report of the Baltic Fisheries

Yield and Spawning Stock Biomass
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Assessment  Working  Group, April 1996 (CM
1996/Assess: 13).
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3.133e The Effects of Fishing for
Herring for Purposes other than
Human Consumption

Answer to a request from the Government of Finland
concerning the effects of fishing herring for purposes
other than human consumption.

Analysis of the size and age composition of landings from
Swedish and Finnish fisheries for herring in the Baltic
shows no difference between landings destined for human
consumption and other markets. It can therefore be
concluded that the effect on the herring stocks is
proportional to the tonnage of fish removed irrespective of
its subsequent use.

The assessments of these herring stocks are presented in
Sections 3.13.3 a—d.
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3.133¢f The Potential for Multispecies

and Multiannual Catch Options
for Herring and Sprat

Answer to a request from the IBSFC to “evaluate the
potential for multispecies and multiannual catch options
for herring and sprat” (Item e in IBSFC request for
advice),

ICES has to postpone the reply to this request until next

year and will then undertake the appropriate analyses and
report the results in 1997.
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3.13.4 Sprat in Sub-divisions 22-32

Catch data (Tables 3.13.4.1-3.13.4.2):

“ Year:  ICES: Catch corresp. Agreed ACFM

: O 'ﬁdvice. o EE _ i:o advice TAC catch
1987 117.2 88
1088 Catch could be increased in SD 22-25 - 117.2 80
1989 72 142 86
1950 72 150 86
1991 TAC 150 163 103
1992 Status gquo F 143 290 142
1993 Increase in yield by increasing F - 415 178
1994 Increase in yield by increasing F - 700 291
1995 TAC _ 205 500 304
1996 Little gain in long-term yield at higher F

279 550

Weights in '000 t.

Historical development of the fishery: Landings
increased from 1983 to 1995. The increase in landings
since 1992 is due to the development of an industrial
pelagic fishery. The catches in this fishery consist mainly
of sprat (about 70%)} and herring. Sprat is fished with
pelagic trawls during the first half and in the last few
months of the year. Most catches used for human
consumption are taken in mixed fisheries for herring and
sprat.

Landings
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State of the stock: The stock is considered to be within
safe biological limits. SSB has increased in recent years
and is at its highest historical level. Fishing mortality
increased from 1993 to 1993, but is estimated to be in the
same order as natural mortality and is therefore not
precisely estimated. The 1994 year class is well above
average and the 1995 year class is estimated to be at the
average level. (Details in Table 3.13.4.3).
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Forecast for 1997: Special comments: The fishing mortality this stock can

sustain is dependent on natural mortality which is linked
F(96) = 0.18, Basis: F(96) = 0.8*F(95), Catch(96) = to the abundance of cod. At present the sprat SSB is at a
320, Landings(96) = 320, SSB(96) = 1497 high level due to strong recruitment and low predation in
Option. .- “Basis ~ ~'F.. " SSB.~ Catch - ‘Lndgs ~ SSB - recent years. Under these conditions the stock can support
o e - (9'7). eny ' ©n . @7y (QS) a high fishing mortality, but as the cod stock recovers a

much lower exploitation level on sprat is implied.

0.6F(95) 0.14 1523 243 243 1542

0.8F(93) 0.18 1494 317 317 1455  Data and assessment: The assessment is based on catch
1.0F(95) 0.23 1465 387 387 1374 data and acoustic surveys. The assessment is considered
1.2F©5) 027 1437 454 454 1298 very unc&:irtain due_ to the low e)sploitgltion level m somc;
years and uncertainties concermng the composition o
1.4F(95) 032 1409 518 518 1227 industrial catches which made up %0% of the catch in
Weights in ‘000 t. recent years. The historical trends in stock biomass,
fishing mortalities and recruitment are considered to be

informative.

mgo 0w

In the above predictions the spawning stock will remain at
high levels. The stock biomass is high and catches as high
as 500,000 t in 1997 would still leave the spawning stock
large in relation to historical levels.

Source of information: Report of the Baitic Fisheries
Assessment Working Group, Aprl 199 (CM
1996/ Assess:13).

Yield and Spawning Stock Biomass
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3.13.5 Cod

Catches of cod in the Baltic are given by country in Table 3.13.5.1 and by couﬂ[ry and Sub-division in Table 3.13.5.2,

3.13.5a Cod in Sub-divisions 22 and 24

Catch data (Table 3.13.5 al):

“ Year:: . ICES - Catch corresp. Agreed Disc. ACFM
T advice - to advice TAC' slip. catch
1987 TAC 9 3 28
1988 TAC 16 28
1989 TAC 14 18
1990 TAC 8 _ 17
1991 TAC 11 15 -
1992 Substantial reduction in F - 15
1993 F at lowest possible level - 18
1994 TAC 22 27
1995 30% reduction in fishing effort from 1994 level - 2

1996 30% reduction in fishing effort from 1994 level -

ncluded in TAC for total Baltic.
Weights in ‘000 t.

Historical development of the fishery: From 19635 to 1984 Particularly since 1992 the level of 1andings is uncertain due
the landings varied between 40-50,000 t. They thereafter to incomplete reporting. It is nevertheless likely that
decreased to below 20,000 t in the period 1989-1991. landings have increased further. The best available estimate

of total landings for 1995 is 32,000 t.

Landings Recruitment (age 1)
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State of the stock: The stock is probably within safe
biological limits. Although ICES has confidence in the
trends in the stock, there is considerable uncertainty in the
estimates of stock size and in the level of fishing mortality.
The stock is rebuilding from its historically low level in
1992. The exploitation rate is most probably high but with
strong recent recruitment (especially from the 1994 vear
class), the spawning stock biomass is expected to continue
to increase to average levels in the short term. Details in
Table 3.13.5 a2.

Forecast: Not available. Uncertainties in the data especially
for recent years make the estimates of stock size and
exploitation level for recent years very variable and not
useful for catch predictions.

Management advice for 1997: ICES recommends that

fishing effort in 1997 should not be allowed to increase
above the level in recent years.

Yield and Spawning Stock Biomass

Short term forecast

Yield Biomass
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Special comments: Due to the recent improvement in
recruitment the SSB is rebuilding. The indications are that
this has now developed to the level where the stock is
within safe biological limits.

There is considerable wuncertainty regarding recent
exploitation levels. Fleet reductions in one country have
occurred, however.

Data and assessment: The data from the commercial
fisheries in recent years are rather uncertain, This holds true
for both landings, effort and biological data. The results
from the catch analysis become unreliable for the most
recent years.

Source of information: Report of the Baltic Fisheries

Assessment  Working  Group, April 1996 (CM
1996/ Assess:13).
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3.135b Cod in Sub-divisions 25-32

Catch data {Table 3.13.5 b1):

© Year ICES Catch corresp. Agreed ACFM

advice to advice TAC! catch
1987 Reduce towards F,,; 245 217
1988  TAC 150 194
1989  TAC 179 220 179
1990  TAC 129 210 154
1991  TAC 122 17 122
1992 Lowest possible level - 100 1057
1993 No fishing 0 40 96
1994  TAC 25 60 107
1995 30% reduction in fishing effort from 1994 level " 120 126
1996 30% reduction in fishing effort from 1994 level - 165

"For total Baltic. “Based on survey results in recent years and relation between historical surveys and catch data. Weights in '000 t.

Historical development of the fishery: The landings
increased from about 150,000 t in the mid 1970s to around
360,000 t in the early 1980s, but decreased thereafter. The
fisheries developed during the 1970s with more fleets
entering in the early 1980s, and the intensity of the fishery
increased further by the introduction of a gillnet fishery
in the end of the 1980s and beginning of the 1990s. The
level of reported landings in recent years (1992-1995) is
known to be incorrect due to incomplete reporting and the
landings have therefore been estimated. The extent of

Landings
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unreported landings since 1992 reflects a chaotic situation
in the fishery, with problems in enforcing regulations.
Landing statistics improved in 1993 and the amount of
unallocated landings seems to have decreased.

State of the stock: ICES considers the stock to be outside
safe biological limits. The spawning stock declined from a
historically high level of around 900,000 t during 1982-
1983 1o the lowest recorded level in 1992. The spawning
stock has increased since then, but is still well below the

Recruitment (age 1)
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long-term average. The 1991 and 1993 year classes are
more abundant than the sequence of poor year classes in
19871990 and are now contributing to an increase in
spawning stock biomass. The decrease of the stock was due
to poor recruitment and an increase in fishing mortality in
the late 1980s. Fishing mortalities since 1992 have been
lower than the long-terin average. Preliminary information
from the Baltic young fish surveys indicates that the 1995
year class is poor. This year-class will influence the SSB
level in 1998. Details are given in Table 3.13.5 b2.

Forecast: A forecast has been produced based on the
estimated catches in 1992-1995.

F(96) =0.62, Basis: F(96)=F(95), Catch(96) = 157, Landings
(96) = 157, SSB(86) = 341

Option  Basis F S8SB Catch Lndgs SSB

©n 0N ©OnH 97 (98
A 04F(95) 025 342 72 72 437
B 0.6F(95) 037 342 102 102 399
C 0.8F©95) 050 342 130 130 365
D L.OF(95) 0.62 342 154 154 335
E 1.2F(95) 075 342 177 177 308

Weights in ‘000 t.

Management advice for 1997: ICES recommends that
fishing mortality in 1997 should be reduced by 20%
from the 1995 level corresponding to a TAC of 130,000
t.

Special comments: Fishing mortality needs to be reduced
in 1997 if the rebuilding of the SSB is to continue.

ICES used data from research vessel surveys from 1982
0 1996 to make annual relative estimates of fishing
mortality, yield, and stock size over the period. When
reported catches were compared to the estimated relative
yields, there was a consistent relationship between 1984
and 1991, but reported catches in 1982-1983 and 1992-
1995 appeared to be too low. ICES used the relationship
between estimated yield and reported catches to develop
improved estimates of catch. Estimated caiches between
1984 and 1991 were very similar to reported catches in
those years. Estimated catches exceeded reported catches
by about 20,000 t in 1994 and 1995, and by between
50,000 and 85,000 t in 1982, 1983, 1992 and 1993. ICES
concludes that these estimated catches take better account
of unreported catches than did catches estimated by the
methods used in previous years, and therefore used the
new estimated catches in the assessment.

Data and assessment: The information on catches,
landings and effort from the commercial fisheries in the
years 19921994 is regarded as highly unreliable. The 1995
landings are more reliable but still uncertain. The results
from the catch analysis therefore become imprecise for the
most recent years, The reliability of the catch data should be
improved as soon as possible.

Source of information: Report of the Baltic Fisheries
Assessment  Working  Group, April 1996 (CM
1996/Assess:13).

Yield and Spawning Stock Biomass
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Short term forecast
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3.13.5¢ Selectivity and Mesh Size for Cod

in the Baltic
This section addresses two requests from the IBSFC.

I. Provide a review and saummary of the resulis of the
experiments and studies made so far on the selection
properties of gears used in the Baltic Sea fisheries
for cod and on the survival rate of cod escaping
through the meshes (Item f in IBSFC request for
advice).

Data sets were reviewed from over 33 studies conducted by
Denmark, Sweden, Russia, Poland and Germany. In the
studies measurements were made using the alternate haul
technique, unhooped cod-end covers and topside cod-end
covers. The ranges of the more important variables which
may affect selectivity are summarised in the table at the foot
of the page. -

The windows have been inserted in cod-ends of nominal
105 mm mesh sizes. The mesh sizes quoted in columns 3, 4
and 5 are those of the windows, and were convérted to the
equivalent of wedge gauge measurements where necessary.

Description of Gears Examined:
The mesh sizes examined in standard diamond mesh

codends ranged from 102-140 mm. Several conﬁguratlons
of escape windows were also examined:

Danish Exit Window Codends: The windows are located in
the sides of the cod-end below the selvedges and are made
of normal netting material turned to form a square mesh
configuration. They terminate 2 to 2.5 m ahead of the
codline. Most of these windows are made of double twine
netting with mesh sizes from 102 to 125 mm inserted in
cod-ends of nominally 105 mm mesh size.

Swedish Exit Window Codends: The netting is made from
specially treated single twine nylon netting mounted such
that the meshes have some rigidity and maintain a wide
opening. Like Danish windows they are mounted in cod-
ends of 105 mm nominal mesh size and are located in the
sides of the cod-end. The Swedish design terminates only
40 to 50 cm from the codline. Mesh sizes of 97 to 117 mm
have been tested.

Square mesh exit windows made of normal netting material
have also been inserted in the upper panel of the cod-end,

either covering the whole upper panel or terminating 2.0 to
2.5 m from the codline. Window mesh sizes of 90 to 119 in
standard 105 mm ced-ends mm have been used.

Measurements have also been made of the selectivity of
cod-ends fitted with other designs of square mesh window
which are of restricted length and positioned either towards
the forward or aft end of the cod-end. Although they too
suggest improvement in selectivity there are too few data
sets and numbers of hauls to allow more detailed analysis.

Summary of all trials during 1994 and 1995

.Standard diamond | Danish window | Swedish window Other windows
¢od-end
Number of hauls 113 61 72 22
Mesh size (mm) 102-140 102-125 1 97-117 90-119
Number of vessels 6 4 3 3
Vessel HP 217-1180 217-1000 898-1180 217-300
Twine type of main body 3.1dPA 3.0sPA 3.1dPA 4.0sPE
of cod-end 4.0sPE 4.0sPE 4.0dPE 3.0sPA
4 0dPE 4.0dPA 3.5dPA
6.0sPA
Caich size (kg) 199-1483 169-1430 359-1267 100-182

ICES Coop. Res. Rep. No. 221 - Part 2
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Resuits of studies on selection properties of gears

The commercial fishing fleet in the Baltic is dominated by
vessels in the engine power range up to 400 HP.

1 Diamond mesh cod-ends

No data from vessels in the power range 301 to 897 HP are
available.

a) A mesh size of 126 mm (95% confidence interval
120-134 mm) is required to achieve an L50 of 38
cm for a standard diamond mesh cod-end.

b) A cod-end with the current minimum mesh size of
120 mm has an L50 of 36 cm (95% confidence
interval 34-38 cm).

c) A cod-end with the previous minimum diamond
mesh size of 105 mm has an L50 of 32 cm (95%
corifidence interval of 30-33 cm).

2 Danish exit window cod-ends

Data were available from three low-powered vessels (up to
300 HP) and one high-powered research vessel (1000 HP).

a) A window mesh size of 124 mm (95% confidence
interval 116-134 mm) is required in a nominal 105
mm diamond mesh cod-end to achieve an L3530 of
38 cm.

b) A window mesh size of 118 mm (95% confidence
interval 110-128 mm) in a nominal 105 mm
diamond mesh cod-end will generate an 150
equivalent to that of a 120 mm standard diamond
mesh cod-end.

3 Swedish exit window cod-ends

All the data on Swedish windows were gathered on vessels
of 898 to 1180 HP.

a) A window mesh size of 108 mm (95% confidence
interval 104-112 mm) is required in a nominal 105
mm diamond mesh cod-end to achieve an L30 of
38 cm.

b) A window mesh size of 103 mm (95% confidence
interval 99-106 mm) in a nominal 105 mm
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diamond mesh cod-end will generate an L350
equivalent to that of a 120 mm standard diamond
mesh cod-end.

4 Top exit window cod-ends

No conclusions are offered for these designs
because only four data sets are available. They do,
however, suggest that selectivity of this design is
slightly lower than that of the Swedish exit
window design but significantly above that of the
Danish design.

Several factors not accounted for in the studies may be
important to performance of these gears. Differences in
vessel size (HP or tonnage) or vessel type (side trawler or
stern trawler) may be associated with changes in selectivity
of the cod-ends which they tow, even though the cod-ends
may be similar, There are several factors which may cause
these changes, such as the design and hence performance of
the gear ahead of the cod-end, the operation of the gear (e.g.
towing speed, hauling technique) or the interaction between
vessel and gear (e.g. in rough weather). The studies
reviewed include estimates of selectivity parameters from
three types of trawlers (stern, side, and a new form with
properties of both). However, differences among the vessel
types are not apparent and may be masked by the effect of
other factors.

Some studies have indicated that fish condition, season, sex,
maturity state, and similar factors may affect gear
selectivity. However, when all data are considered from all
vessel types, netting material, and catch sizes, no consistent
effect emerges.

It has been shown recently in selectivity experiments in
other areas that catch size has a significant influence on
selectivity parameters. Catch size effects were not
investigated in any of the reports of the experiments
described here. Also the choice of twine type for both the
cod-end and the window may affect the selectivity of that
part of the gear, but the effects of twine characteristics on
selectivity have not been investigated systematically.
Finally, one of the studies reviewed investigated the effect
of sea state on selectivity, but found no significant effects.
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. For Cod fisheries, advise on apprepriate mesh sizes
in different exit windows installed in cod-ends of
trawls with 105 mm and in cod-ends with standard
diamond meshes, corresponding to a L50 of 38 cm
(Item g in IBSFC request for advice).

Advice regarding mesh sizes corresponding to an L50 of
38 cm, and selectivity properties of gears:

1 Standard diamond mesh cod-ends

A mesh size of 126 mm (93% confidence interval 120-134
mm)} is required to achieve an L50 of 38 cm for a standard
diamond mesh cod-end.

2 Danish exit window cod-ends
A window mesh size of 124 mm (95% confidence interval

116-134 mm) is required in a nominal 105 mm diamond
mesh cod-end to achieve an L50 of 38 cm.

3 Swedish exit window cod-ends

A window mesh size of 108 mm (95% confidence interval
104-112 mun) is required in a nominal 105 mm diamond
mesh cod-end to achieve an L50 of 38 cm.

4 Selection range

A slight variation of selection range with- mesh size is
indicated by these data, given by:

selection range (cm) = 5.2 + 0.02771 mesh size (mm)

The following summary table gives mean values and 95%
confidence intervals (in brackets). The window mesh sizes
have been quoted for the window cases and used to
determine their selection factors.

Diamond mesh Danish exit Swedish exit
cod-ends window cod-ends | window cod-ends
Mesh size to give L50 of 38 cm 126 124 108
(120-134) (116-134) (104-112)
Mean selection factor (L50/mesh size) 3.01 3.06 3.52
(3.17-2.85) (3.29-2.83) (3.64-3.40)
Mean selection range (L75-125) 8.7 8.6 8.2
Mesh size to give L50 as for 120 mm 120 118 103
diamond cod-end (1 10-128) (99—106)

Results and Advice regarding Escape Mortality

Mortality of Baltic cod escaping from trawl cod-ends
equipped with two different types of 95-mm exit windows
was investigated during May-June 1994 in the southern
Baltic Sea. A total of 261 cod (24-50 cm in length) which
had escaped from gears were held in cages for periods of 10
to 14 days. Only two escapees (34 and 36 cm) died during
the experiment; both during their first day in the cage. Scale
loss was observed in 27% of the cod that had escaped
through exit window cod-ends. The average injured area
was 2.5% of the total skin area. For the open extension
escapees, 35% of fish examined exhibited scale loss, and
the average injured area was 2.3% of the total skin area. No
clear relationship existed between the degree of

ICES Coop. Res. Rep. No. 221 - Part 2

skin injury and fish size. Most of the observed skin injuries
were probably caused by mechanical abrasion while fish
were inside the trawl.

These findings are encouraging and support the concept of
conservation of undersized Baltic cod by allowing them to
escape through cod-end meshes. Nevertheless, caution is
still needed when interpreting these results for management
purposes. The fish studied were not subjected to the full
range of stresses and damage that may occur during
commercial fishing operations. Finnish-Swedish
experiments that will focus on estimating escapee mortality
of Baltic cod at commercial catch sizes and towing
durations are under way in the southern Baltic, and first
results will be available in autumn 1996.
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3.13.5d The Effects of a Ban on using
Pelagic Trawls for catching Cod
during April and May

Answer to a request from the IBSFC to “evaluate the
effects of a ban on the pelagic trawl fishery for cod in
April-May on spawning stock biomass and yield” (Item
h in IBSFC request for advice).

118

According to available information the catches of cod taken
with pelagic trawls in April and May comprised 300 t in
1994 and 1,700 t in 1995. This should be seen in relation to
the total catches of cod for those years reported to be
74,000 and 120,000 t respectively. The effects of a ban will
thus be small.
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3.13.6 Flounder

Flounder is mainly taken as a by-catch in cod fisheries but
there are also directed trawl fisheries for this species. The
total catch of flounder has remained stable for about 20
years (Table 3.13.6.1) with the majority of catches being
taken in Sub-divisions 22-25. There has, however, been
some change between areas with decreasing catches in the
eastern (Sub-divisions 26-32) part of the Baltic. There are
not sufficient data available to present analytical
assessments and catch forecasts. Indications from analysis
of the catch and survey data available are that the stock is
moderately exploited and that the stock size is stable or
slightly increasing in the eastern part of the Baltic.

The 1993 and 1994 year classes were estimated on young
fish surveys in Sub-divisions 24-25 (Oder Bank area) to be
low.

Source of information: Report of the Baltic Fisheries
Assessment  Working  Group, April 1996 (CM
1996/Assess: 13).

3.13.7 Plaice

Sub-divisions 22-24 are the most important areas for the
plaice fishery in the Baltic. The total catches of plaice
(Table 3.13.7.1) were high in the 1970s but have decreased
since the early 1980s. Catches are now at 10-15% of the
level in the 1970s.

Source of information: Report of the Baltic Fisheries

Assessment  Working Group, April 1996 (CM
1996/Assess: 13),
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3.13.8 Dab

The total catches of dab (Table 3.13.8.1) were rather stable
at around 2,000 t per year in the 1980s and up to 1993. The
catches in 1994 increased to 3,000 t. The majority of the
catches are taken in Sub-division 22,

Source of information: Report of the Baltic Fisheries
Assessment  Working  Group, April 1996 (CM
1996/Assess: 13). .

3.13.9 Turbot

The total catches of turbot in the Baltic (Table 3.13.9.1)
have been increasing since 1984 to a level above 1,000 t in
1993-1994, A directed gillnet fishery is developing in Sub-
division 25..

Source of information: Report of the Baltic Fisheries
Assessment  Working  Group, Aprill 1996 (CM
1996/Assess:13).

3.13.10  Brill

The catches of brill are presented in Table 3.13.10.1. There
are gaps in information and the total caich figures are
preliminary.

Source of information: Report of the Baltic Fisheries

Assessment  Working  Group, April 1996 (CM
1996/Assess:; [3).
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3.13.11 Salmon and Sea Trout
3.13.11a Overview
Salmon

There are salmon stocks with a significant proportion of
natura] reproduction in 35-40 rivers in the Baltic area. An
estimate of the smolt run in 1994 suggested that
approximately 0.6 million wild smolts migrated. This was a
small improvement compared to the smolt run in 1993, In
1995 and 1996 the estimated smolt production was 0.3
millien smolts, Many rivers have been dammed and
spawning and nursery areas have disappeared. To
compensate, hatcheries have been built on these rivers and
reared stocks are released. Normally these fish feed in the
sea and migrate back to rivers as spawners where they are
taken and used for broodstocks. The fish are reared in the
hatchery to the smolt stage and released. However, in
Finland hatchery-reared stocks are kept in hatcheries for
their entire life span and are used as broodstock, The
broodstock is genetically strengthened by frequently
introducing spawning fish returning from the sea. A total of
4.5 million hatchery-reared smolts were released in rivers
and at coastal release sites in 1995.

While feeding in the sea, salmon are caught by drift nets
and long lines and during the spawning run they are caught
along the coast mainly in trap nets. In the river mouths set
gill nets and trap nets are used. There is also a traditional
recreational angling fishery in the rivers and a trolling
fishery occurs in coastal areas. The offshore fishery and
most of the coastal fisheries exploit both wild and reared
salmon. Wild salmon cannot be easily distinguished from
reared fish and it is therefore only possible to exploit reared
fish separately during the homing migration when salmon
approach their release sites near rivers that do not support
wild salmon populations. Total annual catches of reared and
wild salmon by country and area are given in Table
3.13.11.1.

Status of stocks

The numbers of wild salmon returning to some of the rivers
in the Gulf of Bothnia are so low that the stocks are on the
verge of extinction and, furthermore, all the stocks are
scverely affected by the M74 syndrome. Thus, in recent
years these wild salmon stocks have been considered to be
outside safe biological limits. At present only 12 of the
original 44 wild salmon stocks in the rivers discharging into
the Gulf of Bothnia still exist. In the Gulf of Finland only
six stocks remain and in the Main Basin approximately 15
stocks remain. The estimated production of wild smolts in
the Gulf of Bothnia decreased from 416,000 in 1994 to
155,000 in 1995 and 151,000 in 1996, The estimated
production in the Gulf of Bothnia in 1997 is approximately
220,000, Production in the Gulf of Finland and in the Main
Basin has also declined (Table 3.13.11.2).
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The salmon stocks in the Main Basin are in a better state
than those in the Guif of Bothnia and Gulf of Finland. The
sharp reduction in parr production since 1994 indicates that
the gradual increase in the stocks in recent years will not
continue and the stocks are likely to decline. The smallest
stocks are at risk of extinction but the larger stocks and
those in the Main Basin are not so sensitive to temporal
variations in the size of the spawning stock. The continued
existence of these small Main Basin stocks has probably
been possible because they are not as heavily exploited by
the coastal fishery as the Gulf of Bothnia stocks and
because river fisheries have not been permitted on these
stocks. The combination of decreased spawning stock and
low survival of fry due to the high M74 mortality may result
in the loss of future salmon generations in some of the rivers
currently supporting naturally reproducing stocks.

The M74 syndrome

The M74 syndrome has been well described previously. It
causes mortality among newly-hatched yolk-sac fry from
sea-run females. The incidence of M74 in the Baltic has
varied from year to year, and for many years it did not give
rise to any major problems. In 1992, however, the
frequency of M74 increased dramatically, and the figures in
1993 were even higher (Table 3.13.11.3). The incidence of
M74 has remained at a high level since 1992 and
preliminary figures in three Swedish hatcheries in 1996
show that the mortality due to M74 remains high. Although
M74 has affected reared stocks seriously, the influence of
M74 on wild stocks is of greater concern because of the
value placed on wild stocks and because no remedial
measures are possible for them. In 1989-1991 the 0+ parr
density in the river Ume/Vindelilven, Sub-division 31, was
correlated to the estimated egg deposition, but in 1993-1995
the parr densities were low (Figure 3.13.11.1). The
escapement leading to the 1995 ¢gg deposition was one of
the highest recorded since 1974 but, nevertheless, the
resulting parr density was very low. This indicates that a
very high mortality took place in the period between egg
deposition and the estimation of parr densities,

Sea trout

Most of the sea trout stocks in the Baltic make short
migrations into coastal water but Polish stocks and some
Swedish stocks from rivers flowing into the Main Basin
migrate into the offshore areas. Coastal stocks are mainly
taken in directed fisheries using anchored floating nets or
traps. The stocks entering the offshore area are exploited by
salmon drift netting and long lines. Sea trout are important
for the recreational fishery in coastal areas and rivers.

Status of stocks

Naturally-reproducing  sea trout stocks exist in
approximately 250 rivers and brooks. Stocks in at least 24
rivers are in good condition with parr densities at optimal
levels. The stocks in the Gulf of Bothnia, however, and
particularly those in Sub-division 31, are in a poor state.
Several of these stocks are probably overexploited to the
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extent that they now exist mainly as non-migratory brown
trout populations which produce some sea trout smolts. A
rough estimate of the wild production is around .5 million
smolts taking into account that there are a number of stocks
that have not been surveyed.

Hatchery-reared smolt production, including enhancement,
increased in 1995 to a level of 3.6 million and is expected
to be approximately 3.5 million in 1996. Most of the sea
trout catch is based on smolt releases. Sea trout stocks are
affected by M74 or a syndrome resembling it, but the
incidence of this syndrome is normally much lower than in
salmon. However, densities of sea trout in two Swedish
rivers in the Main Basin have decreased to the same extent
or higher than the salmon parr densities in these rivers,
which may indicate that the influence of M74 on sea trout
stocks has been underestimated.

The M74 syndrome

There is now unequivocal evidence that sea trout are
affected by M74 or a syndrome resembling if. There is no
full description of the etiology of the syndrome in sea trout
but hatchery managers and pathologists see clear
similarities but some differences. A high proportion of sea
trout alevins do not die at an early phase of the outbreak of
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M74 as in the case of salmon, but instead they wither away
slowly as they seem to lack the motivation to start feeding.

All Swedish stocks in the northern part of the Gulf of
Bothnia are largely unaffected by the syndrome and only
sea trout from the River Dalilven, the southernmost
Swedish stock in the Gulf of Bothnia, are affected by M74
to a small extent. Sea trout at Aland, only 150 km from the
River Daldlven, exhibit an incidence of M74 which is
considerably higher. Sea trout from the Gulf of Finland are
also affected by M74 to some extent.

The situation is less well known with regard to stocks in
rivers in the Main Basin area. Sea trout from the small
Swedish River Avadn in Sub-division 29N experienced
mortalities of 10-20% in the early 1990s with a higher
incidence in 1992-93 arising from the syndrome. In 1995 all
the sea trout in the hatchery on the river Avadn were treated
with thiamine and no losses of fish were experienced in that
year. The incidence of M74 in the widely migrating sea
trout stocks in the River Emin and Moérrumsan is not
known, but electrofishing surveys have shown that juvenile
sea frout densities have decreased to a similar or even
greater degree than salmon densities in these rivers. There is
no evidence that River Vistula sea trout in Poland have been
affected by M74, though it is a widely migrating fish.
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3.13.11 b Salmon in the Main Basin and the Gulf of Bothnia (Sub-divisions 24-31)

Catch data (Table 3.13.11.1):

TACS |

Caich corresp.  Rec TAC - Agreed . Agreed

“:advice.:: to-advice ‘000 fish TAC' - TAC
Sl S 000 ¢ - 000t 000 fish
1987 No increase in effort - -

1988  Reduce effort <3.00
1989 TAC 2.90 350
1990 TAC 1.68
1991  Lower TAC 2 2 3.35
1992 TAC 688 3.35
1993 TAC 5003 650
1994 TAC 500° 600
1995  Catch as low as possible in offshore and coastal fisheries - - 500
1996  Catch as low as possible in offshore and coastal fisheries - - 450
Landings
“Year . Rivers .- . Coast  Offshore’ .~ Coastand offshore' .~~~ " ' Total
o coor oo oot 000feR 000 000 el
1987 0.05 0.39 321 3.59 891 3.64 897
1988 0.06 0.41 2.43 2.85 784 2.90 791
1989 0.07 0.65 3.27 3.92 1035 4.00 1049
1990 0.12 1.31 3.65 4.96 1113 5.07 1131
1991 0.11 1.03 3.00 4.03 757 4.14 775
1992 0.11 1.24 2.66 3.90 710 4.01 726
1993 0.11 0.83 2.57 3.40 642 3.51 656
1994 .0.09 058 2.25 2.82 579 2.92 594
1995° 0.11 0.65 1.89 2.54 553 2.65 571

'TAC does not include river catch. “TAC much below present levels. 3Equivalent t0 2.25-2.70 thousand t. “For comparison

with TAC. >Catch in numbers before 1993 based on estimates. *Prefiminary.

Historical development of the fishery: The salmon fishery
in the Baltic is mainly based on reared fish. The salmon are
exploited in offshore areas by longlining and drift net fleets
during their feeding migration and by traps and nets on their
return to coastal areas. A non-commercial fishery occurs in
coastal areas and in rivers. The landings in both the offshore
fishery and the coastal and river fisheries peaked in 1990
and have since declined. The largest catches are taken in the
offshore fisheries in the Main Basin and in the Gulf of
Bothnia. The proportion of the total catch taken by the
coastal and river fisheries increased in 1990, but
subsequently reverted towards a higher proportion being
taken by the offshore fishery.
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The wild salmon populations are at extremely low levels
and in recent years reared fish have constituted about 90%
of the catch. This makes the management of the fishery
difficult as wild fish cannot easily be distinguished from
reared fish. The only fisheries that do not exploit wild
salmon are those in rivers and to a lesser extent in the
mouths of rivers which do not support wild stocks.

There has been a single TAC in operation for all the marine
fisheries (rivers excluded) for salmon since 1991, Until
1992 the TAC was expressed in weight and subsequently it
has been expressed in numbers of fish,
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State of stocks: Salmon smolt production in the Gulf of
Bothnia and Baltic Main Basin are shown below (in
milltons):

Year witd' Reared Total
1987 0.43 5.55 598
1988 0.42 5.67 6.09
1989 0.43 5.23 5.66
1990 0.42 439 481
1991 043 4.00 452
1992 0.47 470 5.17
1993 0.51 5.37 5.88
1994 0.58 3.95 453
1995 0.29 4.49 4.78
1996° 0.31 4,80 5.11

'Older data on wild smolt production mainly guesses; since
1990s to a larger extent based on annual surveys. Smolt
production measured only for rivers Tornionjoki and
Simojoki (10-30% of total production).? Preliminary dara.
Figures in the text table revised compared to the previous
year’s report.

Wild stocks: At present only 12 of the original 44 wild
salmon stocks in rivers discharging into the Gulf of Bothnia
remain in existence. These stocks are considered to be
outside safe biclogical limits for the following reasons. The
numbers of fish returning to some of these rivers are so low
that the stocks are on the verge of extinction and,
furthermore, all stocks in that area are severely affected by
M74. Only in the Main Basin is the situation somewhat
better and some of the stocks in this area are within safe
biological limits. The production of wild salimon has been
below optimal levels for many years. Preliminary data
suggest that the production of wild smolts will remain at a
very low level in 1996. The reduction in TAC has resulted
in an increase in escapement. In some rivers the 1995
escapement was the highest since 1974. However, this high
escapement is not expected to result in an increase in the
stock status due to the negative impact of the M74
syndrome.

The combined effect of low survival of eggs/fry and the
expected decrease in the spawning stocks will increase the
risk of extinction of wild salmon in several rivers,
particularly the smaller stocks producing only some
hundreds or thousands of smolts annually. In addition there
is an increased risk of reduction in genetic diversity.

Detailed data on the historical development of Latvian
salmon stocks are not available, but recent parr surveys
suggest that these stocks are apparently not affected by M74
to any great extent and they are in better condition than
stocks in the Gulf of Bothnia.

Reared stocks: The production of reared salmon smolts has
been about 5 million for several years. The existence of
M74 in Swedish broodstocks reduced production in 1994-
1995 but not in 1996, Reared smolt production in other
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countries may decrease slightly for other reasons. Reared
smolt production in Latvia is not influenced by M74,

Forecast for 1997: Wild stocks: Surveys of juvenile salmon
around the Baltic suggest that the wild smolt runs in 1994
were the highest for many years (0.6 miliion smolts) but this
is still only a fraction of the present potential production. In
1995 the production decreased to 0.3 million smolts, The
current low densities of parr in Finnish and Swedish rivers
suggest that the production in these rivers will be similar in
1996 and 1997. This will result in a significant decrease in
returns of adult wild salmon beginning in 1997.

Reared stocks: The forecast production of reared smolts in
1996 is 4.57 million smelts. Reared production was reduced
by M74 in some countries in 1994-1995 and this will result
in a decrease in stocks of reared adult salmon in 1996—
1997.

Management advice: ICES advises that the objective of
preventing further decrease in naturally-produced smolis
cannot be achieved by TAC management. In 1997 the level
of TAC for wild salmon should be zero (see Section 3.13.11
d, item j). With respect to the objective of increasing natural
production of wild Baltic salmon to at least 50% of the
natural production capacity of each river by 2010, ICES
advises that the calculated TAC for 1997 would be 407,000
salmon under moderate impact of M74 and 65,000 fish
under heavy impact of M74. This is an aggregate
calculation and does not take into account the state of
individual rivers and it assumes relatively constant
conditions (including natural mertality) over this period (see
Section 3.13.11 d, item k).

In order to safeguard wild stocks, and particularly to
minimise the risk of extinction of individual stocks,
ICES recommmends that the offshore and coastal
fisheries should be closed.

Reared fish should be harvested close to their points of
release where this can be achieved without fishing wild
salmon (i.e. in the mouths of rivers which support no
wild stocks and at certain coastal release sites).

Special comments: The M74 syndrome caused high
mortalities among the offspring of sea-run females in 1992-
1995 and is expected to do so again in 1996. Thus the risk
that more of the wild Baltic salmon stocks may become
extinct can only be reduced by major changes in the current
management policy. It is vitally important that as many wild
fish as possible are allowed to spawn in order to maintain a
reasonable level of juvenile salmon production and redress
the current situation of critically low juvenile numbers.

Because current information suggests that the state of
Latvian wild salmon stocks is relatively good, a fishery not
exceeding the present magnitude may be allowed in the
Gulf of Riga. However, intensified annual surveys of the
wild stocks are necessary to justify the continuation of this
fishery.
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The presence of M74 has made it necessary to monitor the
status of wild stocks in a greater number of rivers to provide
an assessment of the status of wild stocks. At the same time
the large annual variation in natural mortality of smolts
leaving the rivers is an additional source of variation.

Data and assessment: Area and temporal assessment based
on age-disaggregated catch data and tagging data.

ICES Coop. Res. Rep. No. 221 - Part 2

Estimates of wild smolt production are available for each
region, but many estimates are based on limited surveys.
Unreported caiches and discards are not included in the
assessment. Predation by seals on salmon in fishing gears
has increased. Salmon caught in fishing gears and eaten by
seals constitute an increasing unreported mortality and may
in some areas represent 10-30 % of the reported catches.

Source of information: Report of the Baltic Salmon and

Trout Assessment Working Group, Apnl 1996 (CM
1996/Assess: 12).
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3.13.11 ¢ Salmon in the Gulf of Finland {Sub-division 32)

Catch data (Table 3.13.11.1):

TACs
Year 1CES Catch corresp. Agreed TAC
advice to advice
‘000 fish 000 t 000 fish
1987  Noadvice -
1988  No advice -
1989  No advice
1990  No advice
1991 No advice 043
1992  No advice 0.43
1993 TAC for reared stock 109’ 109
1994  TAC for reared stock 65 120
1995  Catch as low as possible in offshore and coastal fisheries - 120
1996  Catch as low as possible in offshore and coastal fisheries - 120

'Equivalent of 600 t. *Equivalent of 400 t.

Landings
Year Coast & Off- Coast & off- Total
Rivers shore shore ‘000t
‘000 ¢ ‘000t
000t '000 fish
1987 0.06 0.29 0.35 0.35
1988 0.11 0.16 0.27 0.27
1989 0.15 0.25 0.40 0.40
1990 0.38 0.18 0.55 0.55
1991 0.40 0.25 0.65 0.65
1992 042 0.11 0.53 0.53
1993 0.32 0.13 0.44 11 0.45
1994 0.15 0.11 0.25 57 0.26

1995 0.20 0.05 0.24 56 0.25

'Preliminary. Table revised because of additional data.

Historical development of the fishery: From the 1950s to
the 1970s there was a small offshore long-line fishery in the
Gulf of Finland based on wild salmon production and
releases of reared smolts in the former USSR. With the
growth of smolt-rearing programmes in Finland in the
1980s this fishery expanded and a coastal trap net fishery
developed.

A TAC was introduced in 1991, In 1994-1996, the TACs
were 120 thousand fish.
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State of stocks: Salmon smolt production in the Gulf of
Finland is shown below (in thousands):

Year wild' Reared Total
1987 15 593 608
1988 15 569 584
1989 15 432 447
1990 15 : 573 588
1991 15 501 516
1992 15 415 430
1993 15 558 573
1994 i5 609 649°
1995 10 699 720°
1996° 10 570 580

'Data on wild smolt production assumed until 1994. 1995
figures based on surveys. “Preliminary data. ‘Including
enhancement.

Wild stocks: There are wild salmon stocks in 5-6 rivers in
the Gulf of Finland, but information on these is very
limited. Surveys have shown that parr occur in five of the
rivers.

Reared stocks: Hatchery production in the Finnish rearing
programme has been stable at around 400,000 smolts
annually. In Finland broodstocks are retained in hatcheries
for their entire life span (egg to adult) but every second or
third year offspring from sea-run fish are added to the
broodstock. In 1994, as in previous years, offspring from
these sea-run females had a high mortality due to M74.
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Forecast for 1997: Wild stocks: The estimated smolt
production in 1995-1996 was reduced from the previously
assumed level on the basis of low parr densities in surveys
in 1995-1996. The most recent estimate of wild production
of 10,000 smolt represents less than 2 percent of the wild
and reared smolt production. It is probable that wild stocks
are severely depleted and some may be close to extinction.

Reared stocks: The smolt production in the Finnish
programme increased to 550,000 in 1995 and is expected to
be at the same level in 1996.

A status quo projection for Sub-division 32 gives a catch
prediction for 1997 of 233 t or 44,000 fish. This may be
compared to the TAC of 120,000 fish in 1996.

Management advice: ICES advises that the objective of
preventing further decrease in naturally-produced smolts
cannot be achieved by TAC management. In 1997 the levels
of TAC for wild salmon should be zero (see Section 3.13.11
d, item j). ICES recommends that in order to safeguard
the wild stocks, the offshore and coastal fisheries should
be closed in 1997. If fishing is permitted, the catch
should be as close to zero as possible.
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Reared fish should be harvested close to their points of
release where this can be achieved without fishing wild
salmon (i.e. in the mouths of rivers which support no
wild stocks and at certain coastal release sites).

Special comments: M74 caused high mortalities among
offspring from sea-run females in Finnish hatcheries in
1992-1995 and will probably also do so in 1996.

Surveys should be undertaken to improve the data on the
occurrence and status of wild stocks in this region. No data
are available on the current status of salmon stocks in the
area of the Russian Federation.

Data and assessment: Analytical assessment based on
catch at age estimated from tag recoveries. Recruitment of
smelts from reared salmon and estimates of wild production
based on limited surveys not including all rivers.

Source of information: Report of the Baltic Salmon and

Trout Assessment Working Group, April 1996 (CM
1996/Assess: 12).
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3.13.11d Requests from IBSFC

In this section, a number of specific requests for
information from IBSFC are addressed. For ease of
reference, these are numbered as in the IBSFC request.

j) Advice on necessary management measures on Baltic
Salmon for 1997 including a TAC in numbers, which
would prevent any decrease in the patural
production of smelts from the average level in 1992—
1994,

TAC Management in recent years has resulted in increases
in escapement and, until 1994, in smolt production.
Unfortunately, the high incidence of M74 has increased
mortality which has offset these benefits. The smolt run
during the period 19921994 was about 500,000. In 1995
smolt production decreased to 300,000 and parr surveys
indicate that smolt production may decrease further due to
the M74 syndrome.

As a result, the objective of preventing further decrease in
the numbers of naturally produced smolts cannot be
achieved by TAC Management (the levels of TAC for wild
salmon should be zero).

k) Advice on management measures for 1997 and
subsequent years which would gradually increase the
production of wild Baltic salmon to atfain by 2010 at
least 50% of the natural production capacity of each
river with current or pofential natural production of
salmon. This advice should include consideration of
the use of a TAC, of restricting fishing to areas
where only reared salmon occur and of delaying
opening the coastal fisheries until the homing wild
salmon have passed through the respective fishing
areas. All measures considered should be subject to
the requirement of maintaining the catch at as high a
level as possible.

The production capacity of Baltic rivers

Populations of salmon have been severely reduced or
eliminated in most Baltic rivers due to the combined effects
of fishing and habitat loss.

Salmon populations currently remain in only 45-50 rivers,
and in 12 of these the stocks are maintained entirely by
rearing. Thirty-five to 40 rivers have significant wild
salmon runs - but most are maintained at present by
enhancement rearing programmes. In only 16 rivers are
there completely wild salmon populations (Table
3.13.11d.1).

Over 20 rivers currently lacking wild salmon runs were
identified as having potential for re-establishment of wild

populations (Table 3.13.11d.2).

Improvement of the natural production capacity requires
both increasing production in rivers with existing wild
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populations, and re-establishment of wild populations in
rivers currently lacking wild runs.

Increasing production in rivers with existing wild
populations

Based on combined rivers in the Gulf of Bothnia, where the
natural production is currently lowest compared with
potential, it seems that production could be increased to the
target of 50% of capacity by 2010 in all areas - but only
with severe restriction in fishing pressure and subject to
limited increase in the impact of M74. Freshwater habitat
does not appear to be a limitation for the area as a whole.

Re-establishment of wild populations

It appears that habitat is available and that introductions
could be attempted in the candidate rivers listed in Table
3.13.11d.2. This would be expected to be best
accomplished with salmon from native stocks in close
proximity. The M74 syndrome and the cwrent level of
fishing pressure would make the objective more difficult to
obtain.

In order to accomplish the rebuilding and re-establishment
targets it seems necessary to eliminate fishing mortality on
the wild stocks and on reared fish returning as part of
rehabilitation programmes.

It would be possible (and indeed desirable) to have fisheries
on reared fish that are not part of rehabilitation programmes
and where fisheries can be executed without mortality on
wild stocks.

Use of TAC Management

TACs are of limited use in managing these salmon stocks to
attain the objective specified above because of the conflict
in management of wild and reared components.

Wild stocks need complete protection (i.e. no fishery) but
the reared stocks can be fished at an extremely high rate.

A simulation model, based on the current levels of wild and
reared fish in the Gulf of Bothnia and Main Basin
undertaken with the objective of attaining a gradual
increase in production to 2010, while maintaining a fishery
at as high a level as possible, implies calculating the level
of TAC that would allow escapement of sufficient numbers
of spawners to provide a smolt production at the desired
level by 2010. The TAC calculated in this manner for 1997
would be 407,000 fish under moderate impact of M74 and
65,000 fish under heavy impact of M74. This is an
aggregate calculation and does not take into account the
state of individual rivers. It assumes relatively constant
conditions including natural mortality over this period.
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Restricting fishing areas

The ICES advice from last year describes the complications
of restricting fishing to areas where only reared salmon
occur. With current information it is not possible to identify
sites where it is possible to fish only reared salmon. A fin
clipping programme would provide further wuseful
information on this aspect (see item p).

Delayed opening

There appears to be little scope for development of a
fishery for reared stocks based on run timing. Limited data
to date show substantial overlap in the timing of wild and
reared salmon runs. A fin clipping programme would help
to define this further.

) Advice on the appropriateness of employing a fixed
balance between reared and wild salmon smolis as a
management objective and, if appropriate, on the
level at which that balance should be set.

If the management objective is to safeguard wild stocks,
then any hatchery releases which support fisheries make it
more difficult to achieve that objective. If the management
objective is to maximize catches, then hatcheries can
operate at as high a level of output as practical. There is no
fixed ratio of hatchery to wild smolt production which
provides an optimal balance between the two objectives of
safeguarding wild stocks and maintaining high catches.
Details of each fishery, characteristics of the fisheries
management plans, and local variability of production from
wild stocks would all influence the appropriate ratio to
allow some progress towards each objective,

m) Advice on the relationship between the numbers of
salmon smolfs released and the TAC level.

For reared stocks, which are not part of re-establishment
programmes, it is reasonable to fish all of the stock, except
the small amount required for brood stock. The yield, based
on experience to date on returns of adults from smolt
releases, should be in the order of 10-30% of the number
released. The difficulty arises in implementation of such a
strategy without negative impact on wild stocks.

n) Examine the possible effects of increased mesh sizes
in drift net fisheries on the salmon stocks and
fisheries, and in particular on the wild salmon
component,
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Wild and reared salmon are approximately the same size
and are taken together in the gill net fishery. At present, the
fishery takes wild salmon prior to spawning as ages Al+
and A2. A small increase in mesh size would result in a
higher proportion of A2 but would still take wild salmon
prior to spawning. An increase to more than 200 mm is
required to avoid age A2 spawners. There is no way to fish
reared salmon selectively by mesh size changes.

An increase in mesh size would change the selection of the
fishery and would change the size composition of the
spawning stock toward younger and smaller fish.

0) Examine the feasibility and usefulness of employing
the delayed released technique as a means of
achieving the objective stated in k).

Experiments with delayed release have not been successful
in increasing returns to target rivers. While survival was
enhanced, these fish exhibited a higher degree of straying.
With respect to the use of this technique as the basis for a
fishery it would be desirable only if it can result in a fishery
that does not impact wild stocks.

p} Advice on the use of adipose fin-clipping of reared
salmon smolts as a tool in the assessment of wild and
reared stocks and in the development of
management strategies.

Adipose fin-clipping of reared fish, if carried out
throughout the Baltic, would provide vital information on
several aspects of management of reared and wild salmon,
including catch composition, migration, and run timing. It
would make it possible to determine whether fishery
management measures such as area and time closures,
delayed releases ete., could be used to pursue discrete
fisheries without impact on the wild stocks.

ICES recommends that the introduction of a full scale
fin-clipping programme for reared fish over the entire
Baltic should be considered to:

— determine, whether it will be possible to operate
fisheries on reared salmon which will not impact on

wild salmon.

— allow the release of wild salmon from fisheries where
they are taken inadvertently.
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3.13.11¢e Sea trout

Catch data® (Table 3.13.11 el):

“Yéar ¢ Baltic” . - Gulf of 2 Gulfof . Total |

. i+ G “Main Bothnia - Finland - hs
1987 319 150 184 653
1988 331 282 290 903
1989 460 331 298 1089
1990 794 432 337 1563
1991 613 463 297 1373
1992 611 469 322 1402
1993 901 250 718 1869
1994 769 198 648 1615
1995" 648 - 227 119 994

Preliminary data. *No catch advice is given for sea trout.
Weight in t. Catch figures do not include recreational
fisheries in all countries.

Historical Development of the fishery: Sea trout stocks in
the Baltic exhibit two types of migration pattern. Most of
the stocks migrate in the coastal area within about 200 km
of the point of release, but particularly those from Poland
and a few from southern Sweden move further into offshore
areas. The fish that migrate only short distances are mainly
exploited in coastal and river fisherics, while those that
migrate offshore are also taken as a by-catch in the offshore
salmon fishery.

The exploitation pattern is rather variable in different areas.
In Sub-division 31, Gulf of Bothnia, sea trout are to a large
extent caught in gill nets for whitefish and to a minor extent
in a recreational fishery using nets or in trap nets. Sea trout
from stocks that migrate into the offshore areas in the Main
Basin are exposed to gears used in the salmon fishery, but
on the other hand they are not available to coastal gears
which may catch them at smaller sizes.

State of stocks: Wild siocks: Currently approximately 250
rivers in the Baltic support wild stocks of sea trout. There
are no estimates of the original number of sea trout stocks
or the current level of natural smolt production. However,
stocks in several rivers in the Main Basin are thought to be
in good condition with nursery areas well utiized. The
stocks in the Gulf of Bothnia, particularly in Sub-division
31, are in a poor state. Several of these stocks are probably
overexploited to the extent that they now mainly exist as
non-migratory brown trout populations which produce some
sea trout smolts.
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Reared stocks: Sea trout smolt production is shown below
(in thousands):

Year - - Baltic. --Gulfof  Gulfof * ‘. Total .
. .'Main - - Bothnia-  Finland =
Cooom s Basin e e
1987 994 1081 358 2433
1988 1312 1083 226 2621
1989 1537 906 198 2641
1990 1237 1035 237 2509
1991 665 1186 259 2110
1992 1023 1247 314 2584
1993 1576 1171 251 2998
1994 1485 985 285 2755
1995 1967 1243 378 3588
1996' 2064 1090 350 3504

'Preliminary data.

Hatchery production in the Main Basin has increased in
recent years, while the smolt production in the Gulf of
Bothnia has been rather stable.

Forecast for 1997: Not available.

Management advice: The stocks remaining in coastal
waters are only exploited in local fisheries and should
therefore be managed on a national or local basis.
Management of local sea trout stocks must take account of
the recommended zero catch of wild salmon. The stocks
moving into offshore areas would benefit from any
regulation restricting salmon catches.

Special comments: It is not known to what extent stocks in
southern Sweden migrate to offshore areas or remain in
coastal waters. The management of many of these stocks
would benefit from knowledge of their migration pattern,

As in the case of wild salmon, sea trout stocks in the Gulf of
Bothnia are severely depleted. Changes in local fishery
regulations are necessary to improve the status of these
stocks.

Some of the Baltic sea trout stocks are affected by M74 or a
syndrome resembling it. The effects on sea trout seem to be
less sericus than for salmon populations, but in some cases
the real situation is not clear because of lack of data.

Source of information: Report of the Baltic Salmon and

Trout Assessment Working Group. April 1996 (CM
1996/Assess: 12). '
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Baltic Fisheries Research
Requirements

3.13.12

Within the present report, ICES has endeavoured to answer
the large number of requests for information and advice
from the International Baltic Sea Fishery Commission.
However, it is recognized that the responses to these
requests may be incomplete. In some cases further analysis
in future years may enable ICES to provide fuller answers.
In most cases, however, the impediment to providing more
complete and more helpfi]l answers lics in the lack of
appropriate research and data. The number and complexity
of questions directed to ICES, moreover, has grown in
recent years out of all proportion to the resources available
to the scientists contributing to the work carried out by
ICES. ICES therefore strongly urges the Commission to

ICES Coop. Res. Rep. No. 221 - Part 2

review its needs for advice in relation to the availability of
resources for research within its Contracting Parties.

Within the context of the present report, ICES is itself in
the process of reviewing its research priorities. An
important development has been the establishment of a
Baltic International Fisheries Survey Working Group
whose responsibility it is to coordinate fish surveys in the
Baltic, to develop standard survey procedures and to
establish a database for use by ICES scientists.

ICES also wishes to stress that the new objectives
established by the Commission for the management of
salmon stocks create the need for new types of research,
particularly into requirements for individual salmon stocks
and rivers. The need for this additional research has major
implications for research funding.

131



o
o
o

Q,

Ty

o

~
S

z,
&

2
o
3]

23
3

(]

wy

4]

8]

—y

"IIGRTIBAR JOU == B/U
6661 40} parodar sFurpue| pamquiod (M % ) (LODS) (IN) M0,
"SO[EM PUE PUR[SUH Yl PIPRIOU PUBAI] ‘N PISIARI $661-6861,
"PIsIAYY,

“ATeunurIg,

JUSHISSISSE 0018 10] dnoOIny

L8S'Y  TOP'S  66S°L  SELL  S60°L  6LE'L ISLZT  89T'P1  P68'TT 7686  €8F'01 €88  SIO'OI Zunprop Aq pesn samSy relo],
PLI 196 66L‘1 £T¢ I8 LY’ 89P'1 €99°I-  68T- 90T- L09- $9t- TiE- pajedoel(}
P’y IWP'y 9SL's TIYL 0 vIOL 6686 €8T°TT  €€8°ST  €8I'ET  8S0°0I  O060°IT  8F9'8  LZEOI [e10],
10L'T N
. 743 €5y £6¢ IS L9L'T SOt wuy pLS obp 8¢0'T 699 9cg ((PeEpoos) 3N
030t 695t T66'T 6'c 8€9'T  €9F'¢ (puepi 'N} 3N
e/ 9T LS 621 SL1 8F 6€ 811 4 08 611 86 £01 (uelq Jo 31s7) 3N
LZEAAEE . v A 6TS'E 795°¢ WLy 0TE'9 L99°T  Te'Y Ly8 00T'1 YAl SOF'1 (serepy 79 18ud) M
- - - - - - - - - - $01 8¢ ¥E SPUe[IaaN
FIF'T 9051 87E°1 09Z°C  ¥9E'T  008'T  959°¢ 128'S  L10'S 166°¢ [Tl 688'T TE0F puefaIf
111 1881 S0 1LT6 10T€ 10T 4 90P'C  LIL] 081 78L°1 Ti6 I8 Qouery
L8] 44| 651 vLI 8. 01€ LO¥ 69C 24 T 68l GET 6€1 umigog
1S661 peeT €661 661 1661 0661 6861 8861 L861 9361 861 +861 £861 £nuno)

“sZuTpUe] [enuue Jo s31ewmsa dnoin Funpioy pue ‘SEO] 03 pautodar A[erdijo se ‘Se61—gR6T ‘BIIA UOTSIAL UT (JOD JO (SSUUOL) U23ed [euIioN ['Z'8°€ SIqEL

132



Table 3.8.2.2 COD in the Irish Sea (Division VIIa).

Recruitment Spawning Stock Fishing Mecrtality
Year Age O Biomass Landings Age 2-5
1968 6.78 13.9¢6 8.54 0.748
1969 g.85 12.74 7.99 0.876
197¢ 15.20 8.99 6.43 0.668
1971 5.10 10.75 9.25 0.593
19872 14.04 13.84 9.23 0.528
1973 3.29 18.18 11.82 0.774
1974 11.36 14.90 10.25 0.651
1975 3.61 15.61 9.86 0.80¢
1376 5.36 11.78 10.25 0.713 .
1977 5.60 12.07 8.05 0.781
1878 12.11 8.53 6.27 0.561
1979 14.38 9.21 8.37 0.713
1980 8.13 10.14 10.78 0.706
1981 3.57 14.68 14.91 0.767
1982 5.36 17.35 13.38 0.941
1983 7.94 14.31 10.02 0.819
1984 8.07 10.29 8.38 0.784
1985 6.55 10.38 10.48 0.852
1986 18.84 9.96 9.85 0.923
1987 8.91 10.71 12.89 0.956
1988 3.88 10.46 14.17 1.005
1989 5.02 12.41 12.75 1.182
1990 5.75 7.89 7.38 1.088
1991 9.12 5.59 7.10 0.988
1992 1.80 6.06 7.74 1.354
1993 5.97 4.786 7.56 1.116
1994 4.24 5.60 5.40 1.058
1995 5.46 4.56 4.59 0.688
Average 7.65 10.92 9.42 0.844
Unit Millions 1000 tonnes 1000 tonnes

ICES Coop. Res. Rep. No. 22] - Part 2
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Table 3.8.3.1 Nominal landings of HADDOCK in Division VIIa, 1982-1995, as officially reported to ICES.

Country 1982 1983 1984 1985 1986 1987 1928
Belgium + 2 3 4 5 10 12
France 30 7 38 31 39 50 47
Ireland 167 224 199 341 275 797 363
UK (England & Wales) 37 15 29 28 22 41 74
UK (Isle of Mam) 11 2 2 5 4 3 3
UK (N. Ireland) 29 26 38 215 358 230 196
UK (Scotland) 29 23 78 104 23 156 52
Total 303 299 387 728 726 1,287 747
Country 1989 1990 1991 1992 1993 1954 1995*
Belgium 4 - 4 1 8 18 22 32
France 73 41%
Ireland 215 80 254 251 252 246 320
UK (England & Wales)! 252 177 204 244 260 301
UK (Isle of Man) 3 5 14 13 19 24 n/a
UK (N. Ireland)’

~ UK (Scotland)' 86 316 143 114 140 66
United Kingdom 404

Total 560 582 616 703 730 659 756

“Preliminary.
'1989-1994 revised. Northern Ireland included with England and Wales.

134 ICES Coop. Res. Rep. No. 221 - Par: 2



Table 3.8.3.2 Haddock in the Irish Sea

(Division VIIa).
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
1985 728
1986 726
1987 1,287
1988 747
1989 560
1590 582
1991 616
1992 703
1993 730
1994 659
1995 855
Average 674
Unit tonnes

ICES Coop. Res. Rep. No. 221 - Part 2 135
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Table 3.8.4.2 Whiting in the Irish Sea (Division VIIa).
Recruitment Spawning Stock Fishing Mortality

Year Age O Biomass Landings Age 2-4
1980 121.13 17.13 16.79 0.824
1981 63.64 23.37 20.61 0.938
1982 €7.56 19.10 18.11 1.133
1983 186.63 11.94 12.35 1.083
1984 135.48 10.09 15.24 1.087
1985 113.59 14.68 18.24 1.237
1986 176.90 11.09 12.42 1.389
1587 92.99 11.17 14.42 1.156
1988 101.78 13.51 11.86 0.978
1989 130.88 11.42 13.41 1.676
1990 128.438 8.77 10.66 1.203
19%1 236.58 9.53 9.85 1.128
1982 48,36 11.97 12.79 1.708
1983 101.42 16.65 9.23 1.145
1994 100.20 11.97 7.94 1.380
1985 109.38 11.43 7.04 1.157

Average 119.69 13.3¢6 13.19 1.201

Unit Millions 1000 tonnes 1000 tonnes

ICES Coop. Res. Rep. No. 221 - Part 2
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Table 3.8.5.2 Plaice in the Irish Sea (Division VIla).

Recruitment Spawning Stock Fishing Mortality
Year Age 1 . Biomass Landings Age 3-6
1964 32.80 8.30 2.88 0.312
1965 16.94 9.51 3.66 0.371
1966 15.43 10.36 4.27 0.429
1967 12.38 10.93 5.06 0.512
1968 14.25 10.19 4.70 0.486
1969 21.15 9.45 4.39 0.468
1370 19.66 8.54 3.58 0.404
1971 13.48 8.33 4.23 0.636
1972 9.99 9.46 5.12 0.607
1973 13.34 7.72 5.06 0.755
1974 13.14 5.83 3.72 0.760
1975 11.01 6.02 4.06 0.764
1976 17.13 4.16 3.47 0.897
1977 15.04 3.22 2.90 0.812
1978 23.00 3.71 3.23 0.718
1979 20.94 4.34 3.43 0.596
1980 15.66 4.87 3.90 0.683
1981 8.37 5.96 3.91 0.556
1982 21.37 5.77 3.24 0.524
1983 21.37 5.06 3.64 0.669
1984 22.60 5.84 4.24 0.530
1985 16.29 7.05 5.08 0.571
1986 19.5%0 8.04 4.81 0.583
1987 21.66 7.74 6.22 0.804
1988 13.22 7.21 5.01 0.750
1989 7.55 6.92. 4.37 0.576
1990 12.19 6.22 3.28 0.561
1991 10.58 5.08 2.55 0.444
1592 10.43 4.86 3.27 0.679
1993 11.0¢ 4.16 2.00 0.496
1994 9.59 4.36 2.07 0.465
1995 9.87 4.49 1.86 0.368
Average 15.79 6.68 3.85 0.587
Unit Millions 1000 tonnes 1000 tonnes -

ICES Coop. Res. Rep. No. 221 - Part 2 139
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