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PART TWO 



4. STOCKS IN NEAFC REGIONS 2 AND 3 it still ranks among the first species in value landed, 
despite the decline of landings. Hake is present in the 

4.1 Hake in Sub-areas 111, IV and VI-M 
(Table 4.1.1) 

catches of nearly all fishery &ts identified in Sub-areas 
VII and VIII. 

The fishery has been subject to TACs since 1986. Initially 
4.1.1 Hake - Northern stock (Division m a ,  these were set on a precautionary basis. In recent years, 

Subuareas IV, VI and VII, and Divisions they exceeded the actual catch possiblities. The fishery is 

VIUa,b) also subject to technical measures regarding mesh sizes of 
trawls and minimum landing size, but compliance is known 

Catch data (Tables 4.1.1 and 4.1.2): to be poor. 

1 Based on recent landings. 'sum of area TACs 
corresponding to Northern stock plus Division IIa (EC 
zone only). 3~recautionary. Weights in '000 t. 

Historical development of the fishery: Since the pre-war 
period, hake has been the main species supporting the 
development of the steam-, then motor-trawl, fleets in 
ports of the Atlantic coasts of France and Spain. In these 
two countries, which make up about 85% of the landings, 

State of stock: SSB has been decreasing continuously since 
1987, reaching new record-low levels in each year since 
1991. Current SSB is about 30% below the long-term 
average. Fishing mortality has increased steadily since 
1988 and is currently at a record-high level. The stock is 
considered to be outside safe biological limits. 

Further details in Table 4.1.2. 

Forecast for 1995: 
SSB(94) = 113, F(94) = 0.31, Basis:F(94)=F(93), 

Weights in '000t. 

Landings 

Mean = 60.3 
751 

Recmitment (age 0) 

Mean = 3 13 

6001 - 

Fishing mortality (ages 1 - 4) Spawning stock biomass 

Mean = 0.262 Mean = 182 
0.375 

0.300 

0.225 
k 

0.150 100 



In options B-E given above there will be a continued ACFM notes that large numbers of juvenile hake are 
decrease in SSB and continued fish'mg at current levels of still being caught and recommends that current 
fishing mortality will lead to a decrease in SSB to a new legislation on mesh size and minimum landing size be 
record low level. A 40% reduction in fishing mortality enforced. This would assist but would not be sufficient 
(option A) is required to stabilise SSB in the short term. by itself for a prompt recovery of SSB. 

Medium-term considerations: Medium-term predictions 
indicate that SSB and landings are likely to decrease 
steadily if the current level of fishing mortality is 
maintained. A 30% reduction in fishing mortality is 
required to increase SSB in the medium term to the average 
of recent years. The results of these simulations, showing 
the time trajectories of the 25%, 50% and 75% percentiles 
of the distributions of predicted yield and SSB, are given in 
the figures headed "medium-term projections" on the next 
page. 

Data and assessment: Length composition data by fishery 
unit available annually for 1978-1989 and quanerly for 
1990-1993. Prior to 1992 converted to age compositions by 
numerical methods. For 1992-1993 age readings were 
used. Analytical assessment using CPUE data from 7 
commercial fleets and one survey. 

Source of information: Report of the Working Group on 
the Assessment of Southern Shelf Demersal Stocks, 
September 1994 (C.M. 1995/Assess:6). 

Management advice: ACFM recommends that fishing 
mortality in 1995 be reduced by 30% from the 1994 
level. 

Long Term Yield and Spawning Stock Biomass 
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4.1.2 Hake - Southern stock (Divisions VIIIc 
and IXa) 

Catch data (Tables 4.1.3 and 4.1.4): 

State of stock: SSB decreased very sharply between 1984 
and 1986 and has remained at this low level through 1993. 
Recruitment has steadily declined since 1982 and has been 
poor since 1989. Fishing mortality in 1993 is above F,, 
and F,& The stock is considered to be outside safe 
biological limits. 

Further details in Table 4.1.4. 

Forecast for 1995: 
SSB(94) = 16.4, F(94) = 0.31, Basis: F(94)=F(93), 

1 Precautionary. 2~aximum catch that will allow SSB to E 0.8Fm 0.24 13.9 - 5.9 13.0 
3 rebuild to 20.0 t within 3 years. Maximum catch that will F l.OFg, 0.31 13.9 - 7.1 12.0 

allow SSB to rebuild to the level of 1986-1988. Weights in 
'000 t. Weights in 000' t. 

For all options given, SSB decreases or remains at the 
Historical development of the fishery: This stock is current low level. 
fished by Spanish and Portuguese fleets using trawl, 
gillnets and longlines. In order to protect juvenile fish Management advice: Seen in isolation, fishing mortality 
fishing is prohibited in some areas during part of the year. on hake should be reduced to zero in order to allow for an 
Landings have declined since 1983 reaching their lowst increase in SSB to a level equivalent to the 1986-1990 
level in 1993. Agreed TACS have consistently exceeded average. To achieve this, fishing mortality should be kept 
the actual landings. at the lowest possible level. 

Landings Recluitment (age 0) 

Mean = 15.8 Mean= 81.7 
25 150 

20 

- 15 , 1M) - 
a Q .. - - 

10 
.- 
E 

50 
5 

0 0 

1982 1984 I986 1988 1990 1992 1982 1984 1986 1988 1990 1991 

Fishing mortality (ages 2 - 5) Spawning stock biomass 
Mean = 0.340 Mean=31.8 

0.45 

0.30 

L 

0.15 

000 

1982 1984 1986 1988 1990 1992 1982 1984 1986 1988 1990 1992 



Special comments: Hake are taken as part of a mixed assessment using CPUE data from 3 commercial fleets and 
trawl catch and, as such, any management action with 2 surveys. No discard data are available. Difficulties in 
regard to this stock may have consequences on other sampling undersized fish (C27 cm) since 1989. 
species. 

Source of information: Report of the Working Group on 
Data and assessment: Catch-at-age data derived from the Assessment of Southern Shelf Demersal Stocks, 
conversion of length to age compositions. Analytical September 1994 (C.M.19951Assess: 6). 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
Yield Bornass Yield Biomass 

120 

100 

15 -0 
m 0 

60 1500 P ---_. ---- ---.-.___ 10 
40 10W 

.. 
20 -. --. 500 

5 

---------- ----..-. _ ......----- 
0 

O O W  0.125 0.250 0.375 0.500 0.625 O w 0  0,125 0.250 0.375 0.5W 0.625 
Fishing motaiity (ages 2 - 5.u) Fishing mortality (ages 2 - 5.u) 

-Yield per recruit - - B i o m a s s  at year stat -Yield in 1995 ----Biomass in 1996 at yearstarl 



4.2. Megrim (L. ~vkiffingonis) in Divisions Further details in Table 4.2.2. 
Wb,c,e-k and VIIIa,b 

Forecast for 1995: 

Catch data (Tables 4.2.1 and 4.2.2): 
SSB(94) = 91.5, F(94) = 0.26, Basis: F(94)=F(93), 
Catch(94) = 18.6, Landings (94) = 15.4. 
Recruitment of the 1992, 1993 and 1994 year classes set 
equal to the geometric mean for the period 1984-1991 

1987 - 16.46 16.8 1.7 18.5 

1988 - 18.1 17.3 1.7 19.0 

1989 - 18.1 18.9 2.6 21.5 

1990 - 18.1 14.1 3.2 17.4 A 0.6Fg3 0.16 96.5 13.1 11.1 109.1 

1 Includes Division VIIa. Weights '000 t. 

Historical development of the fishery: For most fleets 
megrim is only a by-catch caught with hake, anglerfish, 
Nephrops, cod and whiting. Landings have remained 
relatively stable over the whole period. Discards average 
about 15% of total catches by weight and comprise fish 
over a large range of sizes. 

State of stock: SSB was below average in 1989-1992, but 
increased in 1993. Fishing mortality has declined from the 
high 1991 level. Recruitment has been quite stable; the 
1989 and 1990 year classes are well above average. The 
time series is short, but the stock appears to be within safe 
biological limits. 

Landings 
Mean = 19.0 

22.51 

Fishing mortality (ages 3 - 6 )  

Mean = 0.275 

0.3 
L 

0.2 

B 0.8Fg3 0.21 96.5 17.0 14.4 104.1 

C Fm 0.26 96.5 20.7 17.5 99.5 
D 1.2F, 0.31 96.5 24.2 20.5 95.0 

Weights in '000 t. 

For options A, B and C, SSB increases to record high 
levels. Under option D, a 20% increase in F will result in 
a small decrease in SSB compared with 1995, but an 
increase relative to 1993 and 1994. 

Continued fishing at the current level of fishing mortality 
in 1996 will lead to landings of 18,400 t, (catches = 
21,800 t) and SSB in 1997 of 101,100 t, which is 19% 
above the 1993 level. 

Management advice: No particular concern for this stock. 

Recruitment (age 1) 

Mean = 277 

Spawning stock biomass 

Mean = 80.5 

- 60 - 
0 ' .. 40 



Special comments: It is noted that a large portion of the Data and assessment: Age-based analytical assessment 
catch is composed of megrim less than 25 cm. This may using catch-per-unit effort from four commercial fleets and 
not yet be a problem for the stock, hut indicates a poor one survey. 
exploitation pattern. An improvement in the exploitation 
pattern will lead to an increase in long-term yield. Catches Source of information: Report of the Working Group on 
of L. boscii represent about 5% of the total megrim catch. the Assessment of Southern Shelf Demersal Stocks, 

September 1994 (C.M.l995IAssess:6). 

F factor 

Megrim whiffiagonis in Divisions VII and Vll1a.b 
Yield and SSB per recruit 

Short-term yield and SSB ('000 t) 

140 

120 

100 
w ., $ 
C m 
VI 
VI 

40 

20 

0 
e g - C j p W C q N  

v- - Y - 
F factor 



4.3 Anglerfish in Divisions Wb-k  and L. piscatonus 
Vma,b (L. piscatorius and L budegassa) 

State of stock: Total and spawning stock biomass 
decreased continuously until 1992. Total biomass increased 

Catch data (Tables 4.3.1-4.3.7): in 1993 as a consequence of the good recruitment from the 
1990 and 1991 vex-classes and reduced ex~loitation bv 

Year R ~ ~ .  ~~~~~d ACFM catch of catch of some fleers in recent years. The time series is too short to 
TAC TAC' catch L. piscar. L. budeg. determine whether the stock is inside or outside of safe 

biological limits. 
1987 - 39.08 27.0 19.1 7.9 
1988 - 42.99 27.3 17.7 9.6 Further details in Table 4.3.6. 

1989 - 42.99 28.3 18.6 9.7 

1990 - 42.99 27.3 18.4 8.9 
Forecast for 1995: 

1991 - 42.99 24.4 15.5 8.9 SSB(94) = 33.4, F(94) = 0.28, Basis: F(94)=F(93), 
1992 - 42.99 20.2 12.2 8.0 

1993 - 25.12 19.2 12.9 6.3 

1994 - ~ 3 . 9 ~  
A F,. 0.13 40.3 - 7.0 55.5 

'~ncludes Division VIIa; applies to both species. 2~ncludes 0.6F93 0.17 40.3 - 9.1 53.0 
Divisions VIIId,e;. Weights in '000 t. 

C 0.8F93 0.23 40.3 - 11.7 50.0 

Historical development of the fishery: The fishery for D F 93 0.28 40.3 - 14.2 47.0 
anglerfishes developed in Sub-areas VII and VIII in the E 1.2F93 0.34 40.3 - 16.5 44.3 
1970s due to gear improvement. From 1970 to 1980, the 
landings were very high and it is likely that the overall Weights in 000' t. 
annual landmgs may have attained 30-35,000 tomes. The 
main exploiting nations were Spain and France. It seems 
also that that period coincided with high recruitments of 
both stocks. 

Even though fishing effort increased until 1990 the yield 
decreased by 50% between 1985 and 1993. 

L. piscatorius 
Landings Recruitment (age 0) 

Mean = 16.8 Mean= 15.1 
22.5 30.0 

22.5 
.A - 15.0 

0 - z 15.0 
P .- 

7.5 
E 

7.5 

0.0 0.0 

Fishing mortality (ages 3 - 7) Spawning stock biomass 
Mean = 0.325 Mean = 44.2 

0.30 

L ' 0.15 ;" o m  



For all options given, SSB is predicted to increase. therefore, management measures for L, piscatorius must he 
Continued fishing at the current level of F in 1995 will he considered with respect to their impact onL. budegassa. 
accompanied by an increase in SSB in 1996. 

Data and assessment: Age-based assessment using CPUE 
Special comment:. L piscatorius and L. budegassa are data for 3 fleets and 2 surveys. 
both caught on the same grounds by the same fleets; 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

1000 25 

D rn 
15 2 

3 

400 10 
.. -. 

200 .. ... 5 
---------- --...-........-.. 

0 
0 0  0.1 0.2 0.3 0.4 0.5 0.6 

~ishing momllty(ages 3 -  7.") 
- Yield per recruit - - - ~  Biomass at yeaistan 

Short term forecast 
Yield Biomass 

75.0 

17.5 
--.__ 

52.5 

15.0 --. 45.0 --.- 
-0 12.5 ---- 
0 

37.5 9 
0 

10.0 30.0 g 
7.5 22.5 

5.0 15.0 

2.5 7.5 

0.0 0.0 
0 0  0.1 0.2 0.3 0.4 0.5 0.6 

Fishing rnomiiry (ages 3 - 7,") 

-Yield in 1995 - - B i o m a s s  in 199Sat year start 



L. budegassa 

State of stock: Total and spawning stock biomass have 
decreased steadily since 1989. The 1992 year class is 
above average. The time series is too short to determine 
whether the stock is inside or outside safe biological limits. 

Further details in Table 4.3.7. 

Forecast for 1995: 

For all options given, SSB is predicted to decrease in 1996 
compared with 1994. 

Continued fishing at the current level of F in 1995 will 
result in a decrease in SSB in 1996. 

Special comment: L. piscatorius and L. budegassa are 
both caught on the same grounds by the same fleets; 
therefore, management measures for L. budegassa must be 
considered with respect to their impact on L. piscatorius. 

SSB(94) = 30.9, F(94) = 0.18. Basis: F(94)=F(93). 

Data and assessment: Age-based assessment using the 
CPUE data for 3 fleets and 1 survey. 

Weights in 000' t. 

Landings 
Mean = 8658 

Fishing mortality (ages 4 - 8) 
Mean = 0.189 

0.257 

Recruitment (age 1) 

Spawning stock biomass 
Mean = 40.8 

507 



L. budegassa 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield B~omass 

4007 r 12000 

0 
0 . W  0.075 0150 0.225 0.300 0.375 

Fishing mortality (ages 4 - 8.") 

Short term forecast 
Yield Biomass 

r 45.0 

-Yield per recruit ----Biomass at year start -Yield in 1995 ----Biomass in 1996at yearstafi 

L. piscatorius and L. budegassa 

Management advice: There continues to be concern about 
the decline in SSB and ACFM notes that there has been a 
decrease in yield despite increasing effort. Therefore, 
ACFM advises that fishing mortality on these stocks 
should not be increased. 

Special Comment: Due to poor selectivity of the species 
by trawls of reasonable mesh sizes, 30% by number of the 

landed individuals belong to the 0, 1 and 2-groups. A 
project to develop a trawl with a selective device for 
avoiding catching small anglerfish, megrims and rays is 
currently being carried out in France. 

Source of information: Report of the Working Group on 
the Assessment of Southern Shelf Demersal Stocks, 
September 1994 (C.M.1995IAssess: 6). 



5 STOCKS IN NEAFC REGION 3 State of stock: All available information indicates that the 
stock is inside safe biological levels. 

5.1 Sardine in Divisions Vmc a n d  Ma 
Forecast for 1995:Not available 

Catch data (Table 5.1.1.): 

1 Precautionary. '~stimated catch at Status quo F. Weights 
in '000 t. 

Historical development of the fishery: For all available 
catch data (1940-1993) the total catch decreased. The stock 
is mainly fished in Division IXa. Portugal has the most 
important fleet using purse-seiners. Highest catches occur 
in the second half of the year. 

Landings 

Mean= 163 
250 T 

Special comments: The exact state of the stock is unknown 
but the spawning stock seems to be very stable. 

The 1983 year class was the strongest in the historical 
series and the 1987 year class was relatively strong. After 
the low recruitment in 1988, 1989 and 1990 the 1991 year 
class achieved a better level than the 1987 year class. The 
recruitment estimations in 1993 were low. This is due only 
to low catches at age 0 in 1993 and there are no survey data 
for age 0 in 1993. 

Data and assessment: Catch-at-age data for ages 0 to 6 + 
are available for this fishery from 1976 to 1993. An 
analytical assessment was attempted but not considered 
reliable. 

Source of information: Report of the Working Group on 
the Assessment of Mackerel, Horse Mackerel, Sardine and 
Anchovy, JuneIJuly 1994 (C.M.1995IAssess:Z). 



5.2 Anchovy in Sub-area Vm (Bay o f  
Biscay) 

Catch data (Table 5.2.1): 

Year Rec. Agreed Off. ACFM 

TAC TAC Indgs. catch 

1987 32 14 15 
1 32 14 15 

32 NIA 10 

12.3 30 NIA 34 

14.0 30 NIA 19 

30 NIA 38 

30 NIA 40 

30 19' 

I Not greater than the 1985-1987 level. '1st half of year. 
Weights in '000 t. 

Historical development of the fishery (Figure 5.2.1): 
From 1960 to 1989, the number of Spanish purse-seiners 
decreased but, since 1987, the French pelagic trawlers 
increased continuously due to a very attractive market. 
Nowadays, the French catches equal the catches of the 
traditional Spanish fishery. 

Management advice: Reduced fishing mortality on 
juvenile anchovy will increase the spawning biomass 
without major loss in total yield. This may be achieved by 
closing the fishing areas with high abundance of 1-group 
anchovy. To this end, ACFM 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"4StN 

-west to longitude 1°4S'W 
-north to latitude 46"00tW 
- and east to the French mainland. 

Special comments: The increase in effort in recent years 
has led the catches to levels higher than the historical 
average catches recorded for this fishery. Therefore, 
caution should be paid to the continuous increase of effort, 
because it is likely that catches could be exceeding the 
average surplus production of the stock. In this sense an 
effective management of this fishery is required. 

Data and assessment: Catch-at-age and catch-at-length 
data from French and Spanish fisheries. Stock biomass 
estimates from egg and acoustic surveys, both of which 
were ended in 1992. In 1994, egg surveys were again 
camed out. Analytical assessment of catch at age and 
survev data was attemvted but was considered to be 
unreliable. 

State of stock: The stock is likely to fluctuate widely due 
to the large variations in recruitment. The low catches in Source of information: Report of the Working Group on 
the 1980s and the change in the exploitation pattern towards the Assessment of Mackerel, Horse Mackerel, Sardine and 
juveniles indicate a relatively low spawning stock biomass. Anchovy, JunelJuly 1994 (C.M, 199slAssess:2~, 

Forecast for 1995: No forecast available. 

Landings 

Mean = 34 
loo  T 



5.3 Anchovy in Division Ma 

Catch data (Table 5.3.1): 

Ycar Rcc. Agreed ACFM 

TAC TAC' catch 

1987 4 .6  NIA 

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

Historical development of the fishery: Anchovy in 
Division IXa is only a target species for Spain in Sub- 
division IXa South. Anchovy is not a target species for the 
Portuguese fleet. 

Landings 

Mean = 3.3  

l5  T 

The Spanish catch made up about 93% of the total 
international catch during the period 1988-1993, and for 
this period catches decreased. For 1943-1987 data are 
available for Portugal only, and for this country catches 
ranged from 88 t to 12,610 t. 

State of stock: Unkown. 

Forecast for 1995: Not available. 

Management advice: If a TAC is to be set for 1995, a 
precautionary TAC at the level of recent catches is 
appropriate. 

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, JuneIJuly 1994 (C.M. 1995/Assess:2). 





5.4 Megrim in Division VIIIc and Ma 

5.4.1 Megrim (L. boscig in Divisions VIIIc 
and M a  

Catch data (Tables 5.4.1-5.4.2): 

Year R e .  Agreed ACFM 

TAC TAC' Indgs. 

1 Including L. whc@agortis. Weights in '000 t. 

Historical development of the fishery: This species is 
generally taken as a by-catch in mixed fisheries by 
Portuguese and Spanish fleets, and accounts for about 80% 
of combined megrim landings. The historical background 
for this stock is short (age data series started in 1986). Both 
species (L. boscii and L. wlzi&'iagonis) are subject to a 
common TAC which considerably exceeds the landings. 

State of stock: SSB has been decreasing since 1989 and in 
1993 is estimated to be the lowest for the period 1986- 
1993. Recent recruitment has been low compared to the 

Landings 

Mean = 1824 

11 

start of the series. The time series is too short to determine 
whether the stock is inside or outside safe biological limits. 

Further details in Table 5.4.2. 

Forecast for 1995:. 

SSB(94) = 2.94, F(94) = 0.34, Basis: F(94)=F(93), 
Catcb(94) = -, Landings (94) = 1.20. 
Recruitment of the 1993 and 1994 year classes set e~ual  to 

Weights in '000 t. 

For all options, SSB remains below average in 1996 and 
with a 20% increase in F it decreases close to the lowest 
level recorded. 

Management advice: The current low level of SSB and 
recruitment gives rise to concern that the stock is in danger 
of falling out of the observed range of SSB. Management 
advice should also take into account that L. whi@agonis is 
caught in the same fisheries. 

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

Fishing mortality (ages 2 - 4) 
Mean = 0.349 

Rec~uitment (age 1) 

Mean=31.4 
60 

Spawning stock biomass 

Mean = 4420 
80001 



Data and assessment: Analytical assessment based on Source of information: Report of the Working Group on 
catch, survey and CPUE data. the Assessment of Southern Shelf Demersal Stocks, 

September 1994 (C.M.l995IAssess:6). 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

0 . 0  , , , , . . . , , 0 
0.000 0.125 0.250 0.375 0.500 0.625 0.750 

Fishing mortality (ages 2 -4.") 

Y i e l d  per recruit Biomass at year start 

Short term forecast 
Yield Biomass 

, , 

1750 -.. --.. 35W 

15W 
--._ --- -.- 3W0 --.-___ 

1250 --. 25W 2 
1WO 20W ' 
750 15W 

500 1WO 

250 500 

0 0 
0.000 0.125 0.250 0.375 0.500 0.625 0.750 

Fishing mortality (ages 2 - 4,") 

-Yield in 1995 - - - ~  Biomass in 1996at year stan 



5.4.2 Megrim (L. whifJiagonis) in Divisions 
Vmc and M a  

Catch data (Tables 5.4.3 - 5.4.4): 

Year Rec. Agreed ACFM 
TAC TAC' lndgs. 

1987 13.0 0.50 

1994 - 6.0 

'including L. boscii. Weights in '000 tomes. 

Historical development of the fishery: This species is 
generally taken as a by-catch in mixed trawl fisheries by 
Portuguese and Spanish fleets, and accounts for about 20% 
of combined megrim landings. The historical background 
for this stock is short (age data series started in 1986). Both 
species (L. whi$iagonis and L. boscii) are subject to a 
common TAC which considerably exceeds the landings. 

State of stock: SSB has been declining in recent years and 
the 1993 estimate is the lowest since 1986. The 1992 year 
class is estimated to have been near the lowest for the 

analyzed time series. The time series is too short to 
determine whether the stock is inside or outside safe 
biological limits. 

Further details in Table 5.4.4. 

Forecast for 1995: 

SSB(94) = 0.96, F(94) = 0.47, Basis: F(94)=F(93), 
Catch(94) = -, Landings (94) = 0.37. 
Recruitment of the 1993 and 1994 year classes set equal to 

Weights in '000 t. 

Under options A and B, SSB increasw in 1996, under 
option C SSB remains at a low level and under option D 
SSB decreases further. 

Management advice: The current low level of SSB and 
recruitment gives rise to concern that the stock is in danger 
of falling out of the observed range of SSB. Management 
advice should also take into account that L. boscii is caught 
in the same fisheries. 

Landings Recruitment (age 1) 
Mean = 647 Mean= 8.14 

12.5 

500 100 

1 500 : 7.5 - 
c - - - 
-0 400 E 5.0 

200 2.5 

0 0.0 

1986 1987 1988 1989 1 9 0  1991 1992 1993 1985 1987 1988 1989 1990 1991 1992 1993 

Fishing mortality (ages 2 - 4) Spawning stock biomass 

Mean = 0.433 Mean= 1773 



Special comments: TACs include both species of megrim Data and assessment: Analytical assessment based on 
and have been well above actual catches in recent catch, survey and CPUE data. 
years.The forecast is not of high precision. Much of this is 
due to dependence of the forecast on recruiting year classes Source of information: Report of the Working Group on 
whose abundance cannot be precisely determined. the Assessment of Southern Shelf Demersal Species, 

September 1994 (C.M. 1995/Assess:6). 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
Yield Biomass Yield Biomass 

70 
1200 

1200 , -.. 
--.._ ---___ 1000 f 

1000 ; ---. c 
m 

40 P 2 300 --..._. 800 0 

30 600 225 600 

20 .. 400 150 400 .-._ 
10 200 2 W  

0 
0 0  0.2 0.4 0.6 0.8 1.0 00 0.2 0.4 0.6 0.8 10 

Fishing mortality (ages 2 - 4.") Fishing mortality (ages 2 -4.") 

-Yield per recruit ----Biomassatyear start -Yield in 1995 ---- Biomass in 1996 a1 year start 



5.5 Anglerfish in Divisions VIIIc and M a  L. aiscatorius 
(L. piscatorius and L. bu(1egnssa) 

State of stock:. The recent decline in landings and 

Catch data (Table 5.5.1): 

commercial CPUE indicates that the stock is currently at a 
very low level. 

1 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 was developed in 
Spain. 

L. piscatorius 

Landings 

Mean = 4578 
75001 

Data and assessment: Analytical assessment attempted 
but not accepted. 

L. budepassa 

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

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

Data and assessment: Analytical assessment attempted but 
not accepted. 

Source of information: Report of the Working Group on 
the Assessment of Southern Shelf Demersal Stocks, 
September 1994 (C.M.19951Assess: 6). 

L. budegassa 

Landings 

Mean = 2670 





5.6 Sole in Divisions (Bay of Biscay) State of stock: SSB has fluctuated within a narrow range 
since the mid -1980s and is above the lonp-term mean. The 

Catch data (Tables 5.6.1-5.6.2): 
- 

1991 and 1992 year classes are the poorest on record. The 
time series is short, but the stock is considered to be within 

Year Rs. Agrezd Off. ACFM Disc. ACFM safe biological limits. 

TAC TAC Indgs. Indgs. slip. catch Further details in 5,6,2, 

1987 4.4 4.4 5.1 0.6 5.7 
1988 3.7 4.0 4.4 5.4 0.6 6.0 Forecast for 1995: 

1989 4.5 4.8 5.8' 5.8 0.7 6.5 
SSB(94) = 12.7, F(94) = 0.53, Basis: F(94)=F(93) 

1990 5.1 5.2 5.5' 5.9 0.6 6.5 

1991 4.7 5.3 4.7' 5.6 0.4 6.0 

1992 5.0 5.3 5.5' 6.6 0.4 7.0 

1993 5.7 5.6 6.4 0.4 6.8 A 0.6Fm 0.32 10.7 3.9 3.6 13.4 

1994 6.6 B 0.8 F, 0.42 10.7 4.9 4.5 12.2 

1 C Fm 0.53 10.7 5.8 5.4 11.1 Not reported for all countries. Weights in '000 t. 
D 1.2Fm 0.64 10.7 6.7 6.1 10.1 

Historical development of the fishery: Catches have Weights in TOOO t, 
increased continuously in the last hvo decades. Since 1984, 
the French fixed net fishery expanded and it now accounts Under all options, SSB is to decline in 1996 
for 50% of the total landings. In contrast, catches of sole to 1993, At the current level of F, SSB is 
by small mesh shrimp trawlers decreased drastically. This to remain at its lowest recorded level 1996. A 
had the effect of improving the overall exploitation pattern. reduction in by 40% would be required to produce a 

significant increase in SSB. 

Landings 

Mean = 5095 

Fishing mortality (ages 2 - 6) 

Mean = 0.385 
0.80~ 

Recruitment (age 0) 
Mean = 49.8 

Spawning stock biomass 

Mean = 12.2 
201 



Medium-term considerations: Medium-term simulations 
show that, under status quo fishing mortality, landings are 
likely to decrease in the short term but they are projected to 
increase above the 1994 level over the medium term. SSB 
is predicted to decrease to its lowest recorded level in the 
short term and there is a high probability that it will not 
reach the recent average SSB level in the medium term. 

Assuming that F in 1995-2003 is 90% of current F, the 
land'mgs would decrease in the short term but they would 
steadily increase to 6,400 t in the long term. The SSB 
would increase steadily after 1993 and there is a high 
probability that it will exceeds the recent average level 
after 1999. The results of these simulations, showing the 
time trajectories of the 25 %, 50 % and 75 % percentiles of 
the distributions of predicted yield and SSB, are given in 
the figures headed "medium-term projections" on the next 
page. 

Management advice: ACFM notes that no long-term gain 
in yield can be achieved by an increase in fishing 
mortality. 

Data and assessment: Analytical assessment based on 
landings and CPUE data from 1 survey and 2 commercial 
fleets. No recruitment indices are available for this stock, 
and average recruitment was assumed for the more recent 
year classes. Database considered less reliable prior to 
1984. 

Source of information: Report of the Working Group on 
the Assessment of Southern Shelf Demersal Stocks, 
September 1994 (C.M.19951Assess: 6). 

Bay of Biscay S o l e  in Divisions Vll1a.b 
Yield a n d  S S B  per recruit 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

F factor 

Short-term yield a n d  S S B  (t) 

F factor 



S
o

le
 in

 D
iv

is
io

n
s 

V
lll

a,
b

 (
B

ay
 o

f 
B

is
ca

y)
. M

ed
iu

m
-t

er
m

 p
ro

je
ct

io
n

s 
o

f 
la

n
d

in
g

s 
an

d 
sp

aw
n

in
g

 s
to

ck
 b

io
m

as
s 

at
: 

A
) 

th
e 

19
93

 fi
sh

in
g

 m
o

rt
al

it
y 

ra
te

. 
8
) 9

0%
 o

f t
h

e 
19

93
 fi

sh
in

g
 m

o
rt

al
it

y 
ra

te
. 

19
94

 
19

96
 

19
98

 
20
00
 

Z
W
2
 

2
M
 

Y
ea

r 



6 STOCKS IN NEAFC REGIONS 1 , 2  
AND 3 

6.1 Nephrops in Sub-areas 111-X 

6.1.1 Overview 

Functional Units and Management Areas 

There were no changes to the functional units or man- 
agement areas listed in 1993; these are sumrnarised in 
Figure 6.1.1 andTable 6.1.1. 

ACFM reiterates the advice given last year that man- 
agement of Ncphrops stocks should take place at the 
management area level as defined in Figure 6.1.1 and 
Table 6.1.1. 

Trends in Landings, Effort, CPUE, LPUE and Mean 
Size 

Trends in landings, effort, catch per unit effort 
(CPUE), landings per unit effort (LPUE) and mean size 
of Nephrops caught, landed andlor discarded were ex- 
amined over the past 10 years for all fuoctional units. 

Trends over the most recent years continue to cause 
concern in the Skagerrak (3) and Kattegat (4), particu- 
larly the latter where landings continue to fall. 

Three other functional units where there continues to be 
some concern over trends in some of these indicators 
are Farn Deeps (6) ,  Firth of Forth (8) and Firth of 
Clyde (13). While these are not currently regarded as 
requiring restrictive action, they will need to be care- 
fully examined in the future. 

In most other functional units, CPUE and/or LPUE 
have been fairly stable, fluctuated without trend or risen 
slightly over the most recent years and consequently 
give little cause for concern. 

A second television survey of the Fladen Ground (7) 
confirms the widespread distribution and large size of 
this stock and the sustained landings rates there suggest 
that the advice, revised upwards last year, continues to 
he appropriate. 

Assessments 

New length cohort analyses and yield per recruit calcu- 
lations were carried out for functional units where it 
was judged there were sufficient new data or changes in 
parameters to justify this, or where it was considered 
that the reference period in the previous assessment was 
no longer relevant to the current situation in the fishery. 

Assessments using catch at nominal age data obtained 
by converting the length compositions into their com- 
ponent age compositions were performed where possi- 
ble. 

Mesh AssessmentsIMinimum Landing Size 

In the light of new Swedish data on the selectivity of 
various types of Nephrops gear, mesh assessments were 
performed for functional units 3+4  (Skagerrak and 
Kattegat). The results suggest that there would he con- 
siderable gains in long-term yield by adopting more 
selective gears. 

Management Guidelines and Precautionary TACs 

Assessments of Nephrops stocks remain uncertain ow- 
ing to the difficulties of ageing and of estimating pa- 
rameters, and because of the variability within some 
stocks. For some, however, there are indications of the 
state of the stock analysis and/or indications of whether 
they are underexploited, fully exploited or overex- 
ploited based on the estimated current level of fishing 
mortality in relation to the position of the maximum on 
the yield per recruit curve. 

Last year ACFM outlined the basis for the calculations 
used to provide advised TACs. One of three approaches 
was used depending on the availability of data for each 
functional unit. 

For this year the new information available did not lead 
to any major changes in the perceived state of exploita- 
tion or stock size and consequently there was no reason 
to change the advice given for any Management Area 
for 1995. 



6.1.2 Nepkrops in Division ma 
Units included in recommended Management Area: a) 
Skagerrak (Unit 3) and b) Kattegat (Unit 4). 

Catch data: 

Year Rec Agreed ACFM 

. . - . . -. . . . . . . . . . TAC T AC l n d g s *  - . - .. . . .- . .. . . . - . - . . . . -. . - - 

1994 2.9 3.5 
(Weight. in '000 t) 

Historical development of the fishery: Landings in the 
Skagerrak varied between 500 and 1,500t from the 
1960s to the 1980s and thereafter showed a marked 
increase, fluctuating between 2,000 and 2,500t. In the 
Kattegatt, landings have decreased by 45% since 1984 
and are currently the lowest in the recent ten year 
period (graph a). 

State of stock: The state of the stock cannot be 
precisely assessed but LPUE has decreased in recent 
years and there are indications of overexploitation 
(graph b). The fishing effort in the Skagerrak is now 
stabilizing but effort in the Kattegat continues to 
decline. Preliminary assessments suggest that current F 
is above F,, in males and close to F,, in females. 

Management advice: In 1993, ACFM advised that the 
precautionary TAC to he set for 1994 should not exceed 
the 1992 catch; viz 2,900t. There is no new information 
to revise this figure for 1995. Similar or higher yields 
could be obtained in the long term at lower cost and 
with higher catch rates if the effort is reduced and the 
selection pattern in the fishery is improved. 

Special comments: The large quantity of undersized 

Nepl?rops that are discarded in this area (in 1993 
estimated to he 75 % of the catch in number) reflects the 
fact that the minimum landing size does not correspond 
to the current legal mesh size of 70 mm diamond mesh. 
The results of a mesh assessment based on new 
selectivity experiments indicate that the gain in long- 
term landings from introducing more selective gears 
could be significant. Adoption of more selective gears 
will probably also increase the selection of unwanted 
undersized roundfish in this area. 

Data and assessment: Landings per unit effort and 
some CPUE data are available. Length compositions are 
available from 1990 onwards. Length cohort analysis 
was carried out for the combined area but biological 
data are still inadequate to support a reliable analytical 
assessment. Assessment of the stock is based mainly on 
CPUE and effort data. 

Source of information: Report of the Working Group 
on Nephrops and Pandnlus Stocks, March 1994 
(C.M. 1994IAssess: 12). 

a) LONG TERM TREND M TOTAL LANDINGS 

Year 

200 300 400 500 800 700 800 900 1000 

Total effort (000 hours) 





6.1.3 Nepltrops in Division IVa Rectangles  Special comments: It should he noted that this 

44-48 E6-E7+44E8 recommended management area includes two functional 
units and that a TAC set for the entire area will not 

Units included in Management Area: a) necessarily result in balanced exploitation between the 

Moray Firth (Unit 9) and h) Noup (Unit 10). two units. 

Catch data: Data and assessment: LPUE, land'igslarea and 
effortlarea data available for both units. Mean size data "-"p----.---.." ................................... 

Year Rec A g r d  available for thz Moray Firth. The age-based 

TAC TAC' asszssmznt psrformed reasonably well for males hut thz 
.................................................................................................. !!!s!gs.. ....... 
.no.7 , , asaessmenl is considered to be uncertain due lo 
l Y 0 l  L. 1 

1988 2.1 
1989 2.7 
1990 2.3 
1991 2.33 1.8 
1992 -2.4 12.0 1.8 
1993 2.4 12.0 2.2 
1994 2.4 -......-- 13.0 

(Weights in '000 t) "EU zone of IIa and IV 

Historical development of the fishery: Moray Firth 
landings in 1993 were up compared to the previous year 
but still below the high level of 1985-1990 (graph a). 
Landings from the Noup were higher in 1993 than in 
any previous year. 

State of stock: a) Moray Firth: long-term data series 
show LPUE strongly fluctuating with rising trend 
(graph c). Yield per recruit analysis suggests that the 
stock is fully exploited at current levels of effort. Slight 
increase in effort compared to 1992 but still below the 
high level of 1986-1990 (graph b). The length-based 
assessment suggests that current F is above F,, in 
males but well below F,, in females (graph d). The 
age-based assessment suggests that F in males has 
recently declined from the peak levels of 1989-1990. 

h) Noup: LPUE fluctuating strongly and at a high level 
in 1993. Effort fluctuating, relatively high in 1991 and 
1993. 

inadequate biological data. TV camera survey camed 
out in Moray Firth in 1993. No length composition data 
available for Noup. 

Source of information: Report of the Working Group 
on Nephrops and Pardalus Stocks, March 1994 
(C.M. 19941Assess: 12). 

Moray Firth (Functional Unit 9) Scottish Nephrops 
trawlers 

a) 
2500 : 

! 

Management advice: The stocks are indicated to be 
fully exploited. Similar or higher yields could be 
obtained in the long term at lower cost. ACFM advised 
a precautionary TAC of about 2,400 t for the 
Management Area in 1993 and 1994. There is no basis 
for revising this figure for 1995. 

Total landings 

0 '  
65 70 75 80 85 90 95 

Year 



Moray Firth (Functional Unit 9): Percentage changes in long term landings and stock biomass following various changes in 
fishing effort. Males and females shown separately 

Males 
- - 

Yield Lang Term 
* 
Biomorr Long Term 

Females 

2 30 

= 20 :m 
- 
> 
C -,a .- 

-20 

0 5 -30 

..O 

-50 
4 0  4 0  -70 4 0  -50 -0 -10 -20 -10 0 10 I 10 40 I0 

:: Change in Effort 

-L 

Yield Long Term 
+ 
Biomass Lang letm 



6.1.4 Nephrops in Division IVa (Rectangles 
not included under Section 6.1.3) 

Units included in recommended Management Area: a) 
Fladen Ground (Unit 7). 

Catch data: 
P 

Year Rec Agreed ACFM 

. . . . . . . - - . . . - - - . TAC TAC' k i ~  
1987 1.7 
1988 1.6 
1989 2.4 
1990 2.7 
1991 2.37 4.5 
1992 -2.7 12.0 3.5 
1993 2.7 12.0 3.8 
1994 5.0 13.0 

(Weights in '000 t) "EU zone of IIa and IV 

Historical development of the fishery: Landings from 
the Fladen Ground fluctuated at a low level up to the 
beginning of the 1980s. Thereafter there was a steady 
increase up to the 1991 peak (graph a). 

State of stock: LPUE remains high (Scottish and Danish 
data) (graph c). TV camera surveys suggest that the stock 
is not fully exploited and that it could sustain increased 
fishing effort. 

Higher fishing effort in 1993 compared to the previous 
year but still well below the peak level of 1991 (graph b). 
Effort is not considered to be high in relation to the area of 
ground available. 

Management advice: In the light of information regarding 
the distribution of biomass of the stock, ACFM advised a 
precautionary TAC of 5,000 t for this Management Area 
for 1994. There is no basis for revising this figure for 
1995. 

Special comments: Because of the different state of 
exploitation of the Fladen Ground compared to other units 
in the North Sea, a separate TAC would be advisable and 
adoption of the recommended Management Areas is again 
encouraged. 

Data and assessment: LPUE, mean size, landmgslarea 

Total landings 
Mean = 2.4 

6~ 

and effortlarea data available. Length-based and age-based 
assessments are considered unreliable because of 
inadequate data. Stock abundance and biomass estimated 
from TV surveys in 1992-1993. These estimates are 
considered to be unreliable. 

Source of information: Report of the Working Group on 
Nephrops and Pandalus Stocks, March 1994 
(C.M.1994lAssess: 12). 

Scottish Nephrops trawlers 





6.1.5 Nephrops in Divis ions IVb,c east of 
1°E 

Units included in recommended Management Area: a) 
Botney Gut and Silver Pit (Unit 5). 

Catch data: 

-- .* ., -+.- - * . . -. 
Year Rec Agrecd AC1:M 

..- T A C  TAC' lndgs a. 

1987 >0.52 
1988 0.71 
1989 0.89 
1990 1.00 
1991 0.77 1.05 
1992 -0.87 12.0 0.81 
1993 0.875 12.0 0.95 
1994 0.875 13.0 

-\------ 

(Weights in '000 t) "EU zone of IIa and IV. 

Historical development of the fishery: Available data 
cover landings from 1986 onwards. Landings increased 
in the period 1986-1991 and have since fluctuated 
(graph a). There was a considerable decrease in effort in 
1993 and again in early 1994 as a result of 
decommissioning of vessels (graph b). 

State of stock: LPUEs of males increased since 1991 
(graph c). Female LPUEs fluctuating depending on 
availability in the third quarter (graph d). Mean size of 
males slightly lower, that of females stable over the 
time series 1986-1993. 

Current F close to F,, for males, far below F,, for 
females (graph e). The stock is considered to be fully 
exploited. 

Management advice: ACFM advised a precautionary 
TAC of 875 t for the Management Area in 1993 and 
1994. There is no basis for revising this figure for 
1995. 

Data and assessment: Landings data revised to take 
account of non-reported landings. Length-based 
assessment using length frequency data for 1992-1993 
for both males and females. The length frequency data 
were improved for both landings and discards. The 
assessment is considered to be uncertain due to 
inadequate biological data. 

Total landings 
Mean = 0.7 

Source of information: Report of the Working Group 
on Nephrops and Pandalus Stocks, March 1994 
(C.M. 1994/Assess:12). 

FU 5: Botney Gut: Belgian Nephrops trawlers 

Landings 

Effort 
b) 6 0 ~ u ~ o . r t r  . v m  c m h w m ~  

LPUEs - Males )- 36 mm 

LPUEs - Females ,= 36 mm 



Botney Gut - Silver Pit (Functional Unit 5): Percentage changes in long-term landings and stock biomass following changes 
in fishing effort. 

NeDhrOps : Botney Gut - Sliver Pit 
LCA (ref. period 1992-93) 

Males (final run BG-MAL-02) 

heonrops Batney Gut - Silver Plt 
LCA i re1  Dertoa 1992-93) 

Female* (final run BG-FEM-031 

(. cnang. in r , ~  end s m  
$0 

.L Chmnp. In Y,R and B I R  
6 0 .  -- 



6.1.6 Nephrops in Divisions N b , c  west of 1995. Higher yields could be obtained in the long term 

1°E at lower cost by a reduction of effort. 
Data and assessment: LPUE and mean size data 
available for both units. CPUE data available since 

Units included in recommended Management Area: a) 1984-1985 for Deeps, and 
Fam Deeps (Unit 6) and h) Firth of Forth (Unit 8). effortlarea indices for Firth of Forth. Length- and age- 

Catch data: 
based assessments camed out and performed reasonably 
well but regarded as uncertain. TV survey of Firth of - 
Forth stock carried out in 1993. 

Year Ra: Agreed ACFM 
TAC' TAC - IndR ....- Source of infnrmatinn: Renort of the Workine Group 

4.0 &I Nephrops and ~ a n d a l i s  Stocks,   arch-1994 
5.3 (C.M.l994lAssess:12). 
5.1 

4.49 3.8 Firth of Forth (Functional Unit 8) 
-4.60 12.0 3.5 

1993 -4.17 12.0 5.6 a) 2500 ; 
1994 -4.17 13.0 

? ' " 
m m n e  of IIa and IV - 2000 1 ,$  - ,  . . , 

1 .  , 

2 - % . , ? : 
E s ' ,  , a  ! ' ,  . , :  

Historical development of the fishery: a) Fam Deeps . ? #  s 1soorp\ p! 'd ., 
landings and effort have increased since the 1960s to a - - i ! i j  / "  ; 
peak in 1989 and have since fluctuated (graph d). b) (D -. 6 

I O O O  " 3 
Firth of Forth landings and effort have shown an - 

u 
increasing trend since 1965 and have fluctuated at a c 

high level since 1985 (graph a and h). 500 1 

State of stock: a) Earn Deeps: CPUE fairly stable, Oek '7; 75 80 85 90 95 
LPUE increased, probably due to change in discarding 
pattern as mean size in the landings fell. Age-based 
assessment suggests that male stock has recently been 
stable, and that female stock is declining. F has b) 
increased following recent lower values. Yield per 100 r ; j 

recruit analysis suggests that current F is above F, in ! . . - 80 1 males but below F, in females. b) Firth of Forth: ,c, g i " - 2  

LPUE at a low level in long-term series (graph c). ' , 
.c 9 5 

60 : . . 
Mean size in landings shows decline up to 1988-1989 0 p 11 - 

0 ! 
but increased recently. Age-based assessment suggests . - 

P i AN 
that stock has recently fallen compared to the mid- 40 t/ - 
1980s. Effort fluctuating but showing increasing trend. " Age-based assessment shows current F in males (=1.0) 2 0 ;  
is below 1988 level. Yield per recruit analysis suggests \ 
that current F is well above F,, in males and below 0 '  - 
F, in females (graph e). 6s 70 75 80 85 90 95 

Management advice: ACFM advised a precautionary 
TAC of about 4,170 t for the Management Area in 1993 
and 1994. There is no basis for revising this figure for c) 

Total landings 
Mean = 4.4 

0 
65 70 75 80 85 90 95 

Year 



d) Fam Deeps (Functional Unit 6): landings. 

FARN DEEPS:UNDINGS 

3600 

YEAR 

e) Firth of Forth (Functional Unit 8): Percentage changes in long-term landings and stock biomass following various 
changes in fishing effort. Males and females shown separately. 

Firth of Forth (FU 8 )  
Males 

Firth of Forth (FU 5)  
Females 

50 + 
Yield Long Term 

rn Yield Long Term 
%" + 
? 30 aiamorr L~~~ rerm iim aiomarr 1 Long Term 
E 20 m 20 
n : 10 

m : ' 0  

z * @ - 9 
> U 0 .. 
c -10 

P 
.- c -80 .- 

-20 m -20 

6 -30 
s 6 -30 

4 0  
i 

4 0  

-50' -50 
-30 4 0  -70 di) 4 0  -a0 -30 -20 -80 0 10 10 JO 10 10 so 40 -70 4 s  -ra -o -30 -20 - la  o l o  la lo ~6 i o  

% Change in Effort 1 Chonge in Effort 



6.1.7 Neplrrops in Division Ma by a reduction of effort. 
Data and assessment: LPUE, mean size, landingstarea 

units included in ~~~~~~~~~t A ~ ~ ~ :  a) and effortlarea data available for all units. Yield per 
North Minch (Unit l l ) ,  b) South Minch (Unit 12) and recruit analysis repeated using most recent four years' 
c) Firth of Clyde (Unit 13). trawl data (all units). No assessments of creel fisheries. 

Catch data : Assessment considered to be uncertain. 

-- -.-.v~.-~"-*~~*~,e-*".-- 

Year Re2 A g r d  A~~~ Suurce of informatinn: Repon of the Workrng Group 
TAC TAC on Ncphrops and P < ~ ~ ~ d < i l u s  Stocks, March 1994 .................................. . .. .. .. . . . ............................... .... .. .. .!"dt's,. ........ 

1987 16.0 11.2 (C..M. 1991lAssess: 12). 

1988 16.0 12.7 
1989 16.0 11.0 
1990 16.0 10.1 
1991 11.7 13.5 10.5 
1992 -11.4 12.0 10.8 
1993 -11.3 12.0 11.1 
1994 11.3 12.6 

(Weights in '000 t) 

Historical development of the fishery: Landings and 
effort in all three functional units have increased since 
the 1960s. In the North Minch and Firth of Clyde 
landings have fluctuated at a high level since the mid- 
1980s (graph a and g). Continued increase in South 
Minch until 1990 (graph d). 

State of stock: a) N.Minch: LPUE fluctuating and 
recently rather low (graph c). Mean size fluctuations. 
Effort fell from 1987-1990 but has increased again 
recently (graph b). Yield per recruit analysis suggests 
that F is above F,, in males and below F,, in females. 
b) S. Minch: LPUE fluctuating and recently slightly 
higher (graph f). Mean size fluctuating. Effort 
increasing up to 1990 but falling in last three years 
(graph e). Yield per recruit analysis suggests that 
current F is above F,, in males but below F,, in 
females. 
c) Clyde: LPUE shows some improvement from recent 
low values (graph i). Mean size has increased slightly. 
Effort levelling off but still above the reference period 
average; 1993 level highest (graph h). Current F above 
F,, in males and below F,, in females. 

Management advice: ACFM advised a precautionary 
TAC of 11,300t for the Management Area in 1993 and 
1994. There is no basis for revising this figure for 
1995. Higher yields could be obtained in the long term 

Total landings 
Mean = 11.3 

North Minch (Functional Unit 11) 

a) 4000 
I 

85 70 75 80 85 90 95 

Year 

' Camred for Horw power changer 



South Minch (Functional Unit 12) 

u 
'85 70 7 5  80 85 90 95 

Year 

Firth of Clyde (Functional Unit 13) 

9) 

5000 r 
i 

Year 



6.1.8 Nephrops in Divisions Vb (EU zone) 
and VIb 

Special comments: There are no reported landings of 
Nephrops from this area, so it is suggested that a zero 
TAC would prevent misreporting. 

Source of information: Report of the Working Group 
on Nephrops and Pandalw Stocks, March 1994 
(C.M.1994IAssess: 12). 





6.1.9 Nephrops in Division VIIa 
(excluding rectangles 3332- 
E5) 

Units included in recommended 
Management Area: a) Irish Sea East (Unit 
14) and b) Irish Sea West (Unit 15). 

Catch data : 

--"--,-----*-----," 

Year Rec Agrced ACFM 

- TAC I'AC' lndgs -- 

Data and assessment: LPUE and mean size data are available for both 
units. CPUE available for Irish Sea West. Length-based assessment 
repeated for Irish Sea East and age-based assessment for Irish Sea West 
with revised Northern Ireland length compositions. The assessments are 
considered to be uncertain. 

Source of information: Report of the Working Group on Nephrops and 
Parulalus Stocks, March 1994 (C.M. 1994IAssess: 12). 

Historical development of the fishery: 
Landings and effort in Irish Sea East 
increased to a peak in 1978. Since then 
landings have decreased more than effort 
(graph a). In Irish Sea West both landings 
and effort have increased since 1955. 

State of stock: Both stocks are considered 
to be fully exploited. 
In Irish Sea East: Effort fluctuating but 
high in 1993 (graph a). Current F at F,, in 
males and females. 
In Irish Sea West F is high, but there is 
evidence of a fall in effort and a rise in 
CPUE in the most recent years (graph b 
and c). Recruitment relatively stable. 

Management advice: ACFM advised a 
lFdl 1- 

precautionary TAC of about 9,395 t for the I- 

Management Area in 1993 and 1994. There 
is no basis for revising this figure for 1995. 

Special comments: The high F values for 
the Irish Sea suggest that the situation 
should be very carefully monitored. 

Total landings 



Irish Sea West (Functional Unit 15): Trend in Yield (tomes), Fbar, stock biomass (tomes) and Ln recruitment. From VPA 
1984-1993 

b) Males C) Females 

YIELD 
mm Y I u L l  

I MamI 

0 I 1 
M f f i b V r n 6 3 9 0 9 i ~ 3 3  
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Y W I  

5 I 
2 0 1 
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5 llsl 1 I ! I I I I I 1 
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nm- - -- I -  41  

m -  
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6.1.10 Nephrops in Divisions W d , e  

Special comments: There are no reported landings of 
Nephrops for this area, so it is suggested that a TAC of 
zero would prevent misreporting. 

Source of information: Report of the Working Group 
on Nephrops and Pandalus Stocks, March 1994 
(C.M.1994IAssess: 12). 



6.1.11 Nepkrops in Divisions VIIb,c,j,k Special comments: It should he noted that this 
Management Area includes four functional units and 

units included in recornended ~~~~~~~~t hea: a) that a TAC set for the entire area will not necessarily 
Porcupine Bank (Unit 16), h) Aran Islands (Unit 17), result in a balanced exploitation between the four units. 
C) NW and w lreland (unit 18) and d) sw ~ ~ ~ l ~ d  At present this Management Area is within a much 
(Unit 19). larger TAC area where the problem referred to will he 

even greater. 
Catch data : 

Data and assessment: CPUE, LPUE and mean size 
data were available for Porcupine Bank. A yield per 
recruit assessment was not carried out this year due to 

1987 4.5 inadequate length sampling in 1993. An age-based 
1988 3.9 assessment was performed for Porcupine Bank (1993) 

1989 3.7 but is considered still to be uncertain. Assessments were 
1990 2.9 not possible for c) NW and W Ireland and d) SW 
1991 5.09 3.2 Ireland. 
1992 3.8 20.0 3.5 
1993 -4.0 20.0 2.8 Source of information: Report of the Working Group 

1994 -4.0 20.0 on Nephrops and Pandalus Stocks, March 1994 

(Weights in '000 t) "~uh-area VII (C.M. 19941Assess: 12). 

Historical development of the fishery: Landings 
increased to a peak in the 1980s, and have decreased 
since (graph a). At Porcupine Bank the 1993 landings 
are the lowest on record. Total landings show a 
decreasing trend but increases or high catches are 
maintained for some functional units. 

State of stock: a) Porcupine Bank: CPUE (Spanish 
fleet)has increased slightly since 1992 (graph c). LPUE 
(French fleet) fairly stable since 1989. Effort has 
decreased substantially in the fleets involved (graph h). 
The yield per recruit analysis carried out in 1993 
suggested that current F is above F,, in males and 
close to F,, in females. Mean size is fairly stable in 
males and females, although in 1993 slightly above two 
previous years. 

b) Aran Islands: the assessment (1992) suggests that the 
current F is close to F,, in both males and females. No 
assessments for other units. 

Porcupine Bank (Functional Unit 16) : Spanish fleet 
mrYD,". 8.". I"!.> 

1.t.1 ,.rn,ra.b" *.n>.n ti.., 

a) Dt.1 l.w,"g. (rnnn..) 
booor-- 

, i - 
,aoL 

;--. 
'-z Management advice: ACFM advised a precautionary ! W. - - 

TAC of about 4,000 t for the Management Area in 1993 -"six i 
and 1994. There is no basis for revising this figure for x~ 

1995. 
"-- 
,no *,. ,*la 7s- less 

Total landings 



6.1.12 Nephrops in Divisions Wf,g,h and VIIa 
Rectangles 33E2-E5 

Units included in recommended Management Area: a) 
Celtic Sea (Units 20,21 and 22 combined). 

Catch data : 

- 
Year Rec Agreed ACFM 

TAC TAC' lndgs - . . . . - - - - -. - - - - . - . - . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . 
1987 3.4 

1994 3.8 20.0 
(Weights in '000 t) "~ub-area VII 

Historical development of the fishery: Landings have 
fluctuated without trend and there has been an increasing 
trend in effort in recent years, with a record high in 1993 
(graph a and b). 

State of stock: Total stock biomass decreasing for females 
and without trend for males (graph c and d). Fishing 
mortality without trend for males but slightly increasing 
for females. Current fishing mortality is estimated to be 
above F,, for both sexes (graph e); hence the stock is 
regarded as overexploited at present. 

Management advice: ACFM advised a precautionary TAC 
of 3,800 t for the Management Area in 1993 and 1994. 
There is no basis for revising this figure for 1995. 

Special comments: The Celtic Sea comprises three 
functional units which should ideally involve separate 
monitoring and assessment. 

Data and assessment: LPUE, mean size data and length 
composition of catches available - changes in size at 
maturity and length composition of discards. Length-based 
and age-based assessments performed on both sexes, but 
not regarded as reliable. 

Source of information: Report of the Working Group on 
Nephrops and PandaIus Stocks, March 1994 
(C.M. 1994/Assess: 12). 

Total landings 
Mean = 3.8 

6 

- 4 
0 
0 

2 

0 
1984 1986 1988 1990 1992 

Celtic Sea (Functional Units 20-22): French Nephrops 
trawlers 

a) Landings 

84 86 88 07 W 80 00 S? 92 03 "." 

Effort 

c) 

LPUEs - Males 
LPUE llsmOY trawlin@ 

~ 

4 LPUEs - Females 



e) Celtic Sea (Functional Units 20-22): Percentage change in long-term yield and biomass following various changes in 
fishing effort. Males and females shown separately. 

Celtic sea males (FU 20-22) Celtic sea females (FU 20-22) 

. . 
-50 
3 5 F 3 5 5 3 5 9 " Z W 4 " "  - .m 

----C Yield long l e m  -+ Lorn. bcq term -C Y~eld I year , 

/ - . 
-50 

+ $ F $ g g F p g o n w z s s  
-meld long lerm -* Bsm long term - Yceld 1 year 



6.1.13 Nephrops in Divisions VIIIa,b based assessment based on real ages was also performed 
on the whole data set. The Assessments are not 

Units included in recommended Management Area: a) re'iab1e. 

Bay of Biscay North (Unit 23) and b) Bay of Biscay 
South (Unit 24). Source of information: Report of the Working Group 

on Nephrops and Pandalrrs Stocks, March 1994 

Catch data : (C.M.19941Assess: 12). 

..".a -..-- 
Year Rec Agred 

TAC TAC Bay of Biscay (Functional Units 23 and 24): French 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 

1987 
Nephrop.i trawlers 

7.5 5.7 

1994 6.8 6.8 
(Weights in '000 t) 

Historical development of the fishery: Landings 
fluctuating without trend (graph a). Effort showed an 
increase up to 1991, thereafter decreasing (graph b). 

Landings 

State of stock: Total stock biomass slightly decreasing 
for males (graph c). Diagnostics for females suggest 

b) Effort 

that more caution is required, but relative stability of 
the SSB is apparent (graph d). 

Fishing mortality for both males and females is fairly 
stable. Current F is estimated to be far above F,, for 
both sexes. 

Management advice: ACFM advised a precautionary 
TAC of 6,800 tonnes for the Management Area in 1993 
and 1994. There is no basis for revising this figure for 

NU Lnd W.31.l 

84 16 D I  81 M I S  SO Q I  %I P1 

1995. 

Total landings 
Mean = 5.2 

Special comments: It should be noted that this 
c) 

LPUEs - Males 
recommended Management Area includes two ,(I LPUE _ C M ~ D W  ir..mol . 

LPUEs - Females 

functional units and that a TAC set for the entire area 
will not necessarily result in balanced exploitation 
between these two units. 

Data and assessment: LPUE, length compositions of 
discards and landings and mean sizes were available for 

I 

0-+ - 
Bay of Biscay North. Length-based assessments were 

"a" ."d 0""YC 

1 1 1  
a, as ae 8, OD 00 w et s2 *a 

carried out on data for the three last years. An age- 





6.1.14 Nephrops in Division V m c  recommended Management Area includes two 
functional units and that a TAC set for the entire area 

Units included in recommended Area: a) will not necessarily result in balanced exploitation 

North Galicia (Unit 25) and b) Cantabrian Sea (Unit between the two units. 

31). Data and assessment: CPUE and mean size data 
available for both units. a) North Galicia: Yield per 

Catch data : recruit length-based analysis (1994). Agebased (North 
Galicia) and length-based assessment (Cantabrian Sea) 
performed in 1991 but not regarded as reliable. 

Source of information: Report of the Working Group 

1988 0.60 
on Nephrops and Pandallls Stocks, March 1994 

0.5 
1989 0.6 0.52 

(C.M. 19941Assess: 12). 

1990 0.8 0.47 
1991 0.51 0.6 0.56 

0.52 
North Galicia (Functional Unit 25) 

1992 -0.51 0.8 
1993 0.51 1.0 0.36 101.1 I M N ~ .  wwtn a.m. I--, l r ~ l d l  -18-R., 

1994 0.51 1.0 
p%p%w-- ------ 7d.1 ,dim. ,-, a) ,,,! 
(Weights in '000 t) 

I n "", ,I ?, Historical development of the fishery: Landings and 
$, 

effort have declined since the 1970s in the North % 
Galicia fishery, and are at present close to record low ' -a\ \dl ,d. ,,=fl.x, ih i 

'Y i 
values (graphs a and b). The Cantabrian Sea fishery has L z 

zoo> 
been fluctuating. For the whole area the 1993 landings I 

i 
are among the lowest in the time series. 

70 80 .D w 

State of stock: a) North Galicia: CPUE falling in 1993 
(graph c). Mean size of males and females fluctuating 
without obvious trend. Effort fluctuating. Yield-per- 
recruit analysis suggests that current F is above F,, in 
males, although long-term gains in moving to F,, are 
less than 5 %; in females current F is below F, (graph 
4. b) El*, rnO.(RI 
b) Cantabrian Sea: CPUE slowly decreasing below the ntan (nubm ol ww 

(2, . , 
level of the period 1987-1990. Mean size of males ! 
increasing, and females stable. Effort decreasing. 
Current F is above Fmax in males and below F,, in 

i 
1 females. 

a t  +. =.. 
.i 

Both stocks are considered to be fully exploited. ~ i 
st 

I 
i 
I 

Management advice: ACFM advised a precautionary 7s IO 8s w 

TAC of about 510 t for the Management Area in 1993 
and 1994. There is no basis for revising this figure for 
1995. 

Special comments: It should be noted that this 
CP"' .I*- 

CIYL  WIM llY14.11.WP11001 

Total landings c) 

Mean = 0.53 
0.8 I 

1 d 0.6 + 

0.4 8:  
! 

- 
0.2 

70 .D es w 

0 - 



North Galicia (Functional Unit 25): Percentage changes in long term landings and stock biomass following various changes 
in fishing effort. Males and females shown separately. 

North Galicia (FU25) 
Mslaa 

X Change in vlald and Biomass 
50 - ~ -- . .. . . . - 
40 L - Y I R I ,  

i 
30 t 1 

* 81R I t  ! 
; - YIR 1 yr ; 20 b 3 

North Galicia (FU25) 
Females 
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6.1.15 Nephrops in Divisions VIIId,e 

Special comments: There are no reported landings of 
Nephrops from this area, so it is suggested that a zero 
TAC would prevent misreporting. 

Source of information: Report of the Working Group 
on Nephrops and Pandalus Stocks, March 1994 
(C.M. 1994/Assess:12). 





6.1.16 Nephrops in Division Ma units and that a TAC set for the entire area will not 
necessarily result in balanced exploitation between the 
five units. Units included in recommended Management Area: a) 

West Galicia (Unit 26), b) North portugal (Unit 27), 
c) Southwest Portugal (Unit 28), d) South Portugal Data and assessment: a) CPUE and mean size data - no 

(Unit 29) and e) Gulf of Cadiz (Unit 30). new assessments. b) CPUE, effort and mean size 
available but quality questionable - no new assessments. 

Catch data : c) + d) CPUE, effoit and mean size data. Age-based 
assessment camed out, but not considered reliable. e) 
No data -no assessment. 

1987 
Source of information: Report of the Working Group 

4.8 1.6 
1988 

on Nephrops and Pandalus Stocks, March 1994 
4.8 1.3 

1989 
(C.M. 1994/Assess:12). 

4.8 1.4 
1990 4.7 1.2 

a) 
West Gaiicia IFUPBI 

1991 1.84 3.0 1.3 Total lsndings (tonne*) 1975-1993 

1992 1.3 2.5 1.3 Total landings (tonne.) 
1000, 

1993 1.3 2.5 1.1 I 1994 1.3 2.5 I 
8oor 

1 

(Weights in '000 t) ! / ''dl A, 
BOO- \;; \ 

Historical development of the fishery: Landings from 
I 

$ .F\ 
Management Area fluctuating without clear trend since 

400 t ' 1984. For West Galicia data suggest stability in I 

landings since 1975 (graph a). 1 
zooi- 

State of stock: a) West Galicia: CPUE fluctuating 1 
without trend. Mean size fluctuating. Effort fluctuating o 1 , . , , ; . , 

7s 
without trend. The last yield per recruit analysis (1993) 

80 86 90 
mar 

suggested that current F is above Em 
b) North Portugal (graph h): CPUE fluctuating with no North Portugal (FU27) 
obvious trend - mean size now increasing. Effort 
generally stable but a fall in 1993. The last yield per 
recruit analysis (1991) suggested that F is above Fmx in ,,) 
males but below F,, in females. 
c) + d) SW and S Portugal (graph c): CPUE generally 
stable but a decline in kglday in the last two years. TSB 
and recruitment relatively stable. Effort stable at 
present. The last yield per recruit analysis (1993) 
showed that F is above F,, in both sexes. F stable in O 1984 1986 1988 1 9 ~ ~  1992 

age-based assessment. Year 

e) Gulf of Cadiz: no information. i -land w - land tow I 

Management advice: ACFM advised a TAC of about 
1,300 t for the management area in 1993 and 1994. 
There is no basis for revising this figure for 1995. 

Special comments: It should be noted that this 
recommended management area includes five functional 

Total landings 
Mean = 1.3 

27. 

Year 



C) Portuguese trawlers: SW and S Portugal (Fus 28+29) 

Landings 

Effort 
e.n,.um""., 1'000 a."., mn"" .,lo,, , . . . -- - .- - -- - - -- t *  

LPUEs - Males 

LPUEs - Females 



6.1.17 Nephrops in Division Mb and Sub- 
area X 

Special comments: There are no teported landings of 
Nephrops from this area, so it is suggested that a zero 
TAC would prevent misreporting. 

Source of information: Report of the Working 
Group on Nephrops and Pandalus Stocks, March 
1994 (C.M.l994/Assess:l2). 



6.2 Mackerel 
(Tables 6.2.1 - 6.2.8) 

6.2.1 General comments 

Based on tagging experiments and egg surveys it is clear 
that dSerent spawning areas occur (Central North Sea, 
Western Ireland, Bay of Biscay, W. Iberian peninsula) 
and based on this, as in previous years, assessments 
were carried out on the assumption that the fisheries 
exploit three separate units independent of each other: 
the North Sea stock, the Western stock and the Southern 
stock. However, it is known that the distribution of the 
stocks is seasonally overlapping, and therefore it could 
be questioned whether this splitting into unit stocks (and 
stock components in catches), which was mainly based 
on previous tagging experiments and egg sweys,  is still 
valid. 

During the major part of the year, i s .  during the 
feeding period, the distribution of these stocks mix. As 
a result the identification and amount of the associated 
catches is extremely difficult to determine. A major 
difficulty in the current assessments is the influx of 
mackerel of the Western stock in the North Sea and the 
overlapping in the distribution of the Western and the 
Southern stock. Difficulties are thus experienced, 
particularly in the apportioning of the catches to the 
stocks. 



6.2.2 North Sea mackerel State of stock: Tagging experiments demonstrate a SSB 
in the early sixties, before the boom in the pwse seine 
fishery, of above 3 million t. The last big year-class 

Catch data (Tables 6.2.2 and 6.2.4-6.2.6): observed in this stock was the 1969 year class. The 
stock rapidly declined as shown by the assessment 

Year Rec, Agreed ACFM carried out in 1985 (see below). The SSB declined ro 

TAC"* TAC' catchL 
less than 200.000 r in the early 1980s. 

LPL 55 3 The stock is still at a historically low level and is 
LPL 55 6 outside safe biological limits. Egg surveys in 1991 and 

LPL 49.2 7 1992 indicate no change in the SSB since 1990. 

LPL 45.2 lo Forecast for 1995: Not available 
LPL 65.5 5 

LPL 76.3 -5 Management advice: This stock still needs the 

LPL 83.1 
maximum possible protection and ACFM therefore 
reiterates its previous recommendation that: 

LPL 95.7 

1 TAC for Sub-area N and Division ma. 2~~~ = Lowest a) There should be no fishing for mackerel in Divisions 

Practicable Level. 'TAC for Sub-area N, Divisions ma, IIIa and IVb, c at any time of the year. 
W,c,d (EU zone) and Division IIa (EU zone). kstimated 
landings of ~ ~ ~ t h  sea stock. 5 ~ o  information. weights in b) There hould be no fishing for mackerelin Division 
'000 t. IVa during the period 1 January - 31 July. 

Historical development of the fishery: Catch data for 
this stock are arbitrary, due to the fact that the North 
Sea stock mix pxtly with the Western stock in the 
wintering areas. However, large catches were taken in 
the sixties in the purse seine fishery reaching a 
maximum level of about 1 million t in 1967. 

Since 1987 it has not been possible to split the catches 
taken in the North Sea and adjacent areas into their 
North Sea or Western mackerel stock components, but 
spawning stock estimates based on the egg surveys in 
1988 and 1990 indicated a catch of about 10,000 t in 
1990. A catch of the same level as in 1990 is assumed 
for 1991 to 1993. 

Landings 

Mean = 206 

lOo0 T 

c) The 30 cm minimum landing size at present in force 
in Sub-area IV should be maintained. 

Special comments: These measures are aimed at 
enhancing the probability of the recovery of this stock. 
Maximum protection could be given to the North Sea 
stock by closing mackerel fisheries in the North Sea and 
Subareas 11, I11 and Vl but, since a considerable 
quantity of Western mackerel are present in these areas 
during the second half of the year, this would seriously 
affect the fishery for Western mackerel. The closwe of 
Divisions IVb,c will also give protection to juvenile 
mackerel of the Western stock which is quite abundant 
in the area. 

Spawning stock biomass 

Mean = 606 



Data and assessment: No analytical assessment Source of information: Report of the Working Group 
possible. There are problems in estimating catches from on the Assessment of Mackerel, Horse Mackerel, 
the stock due to overlap of distribution with Western Sardine and Anchovy, JuneIJuly 1994 
mackerel. Egg surveys carried out on an international (C.M.l995/Assess:2). 
basis every second year up to 1990. In 1996 extensive 
egg surveys are planned in the North Sea. 



6.2.3 Western mackerel State of stock: The spawning stock is at present just 
above 2 million t which is close to the historical low 

Catch data (Tables 6.2.1-6.2.5 and 6.2.7): level. Fishing mortality was rather constant from 1981 
to 1990 and has increased each year since and is now at 
the highest historical level. 

Since the stock is at present just above its historical low 
1987 380 405 567 l 1  6l5  level it is considered to be close to or at safe biological 
1988 430 573' 557 36 628 limits. 

1989 355 495' 539 7 567 
1990 480 525' 597 19 606 

(Further details in Table 6.2.7) 

1991 500 575' 603 3 1 646 Forecast for 1995: The forecast for 1995 is based on 

1992 670 670' 702 25 742 geometric mean recruitment of 3,517 million 0-group 

1993 670 730' 787 18 805 and a catch level in 1994 equal to the agreed TAC plus 

8314 792' 
a likely catch in international waters of 50,000 t, giving 

1994 a total catch of about 850,000 t. 

'~ecom.  TACs for areas VI, VII, VIIIa,b, Vb, IIa and, 
from 1988, IV.'TAC for mackerel taken in all areas 
(excluding VIIIc, Ma), including IV, IIIa and IIa. 
3~andiigs and discards of Western stock. 4 ~ a t c h  at 
Status quo F. Weights in '000 t. 

Historical development of the fishery: The fishery has 
developed from low levels in the sixties to more than 
800,000 t in 1993. The main catches are taken by purse 
seiners and trawlers. Over the time period 1970-1984 
there have been considerable changes in the migration 
pattern of this stock. Due to these changes large 
proportions of the catches are now taken in Division 
IVa and IIa while in earlier years the main catches were 
taken in Sub-areas VII and VI, and Divisions VIII a, b, 
d. 

Landings 
Mean = 540 

looo1 

SSB(94) = 2025, F(94) = 0.35, Basis: > TAC. 

Weights in '000 t. 

Continuous fish'mg at any of these options will lead to a 
decrease in SSB. 

Fishing mortality (ages 4 - 8) 
Mean = 0.180 

R e ~ ~ t I n e n t  (age 0) 
Mean = 3905 

n n 

Spawning stock biomass 
Mean = 2649 
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Medium-term considerations: A medium-term 
projection demonstrated that a 20% reduction in the 
current fishing mortality will stabilize the SSB just 
above safe biological limits in the medium term. (Figure 
6.2.1). 

Management advice: To prevent the spawning stock 
from going below safe biological limits in the medium 
term ACFM recommends that the current level of 
fishing mortality should be reduced by 20% 
corresponding to a total catch of 530,000 t in 1995. The 
recommended catch for this stock applies to all areas in 
which the stock is caught including international waters. 

Special comments: There are considerable changes in 
the predicted SSB of the western mackerel stock made 
by ACFM in 1993 and this year. The underlying causes 
of the difference between the 1993 and 1994 projections 
from the two assessments are the revision of the 
abundance estimates of the 1991 and 1992 year classes. 
In 1993 the SSB in 1994 was predicted to be 2.9 million 
t assuming catches of 750,000 t and 850,000 t in 1993 
and 1994 respectively. The fishery in 1992 and 1993 
demonstrated that the 1991 year class was only 50% of 

the level indicated by the recruitment surveys which was 
applied in the projection in 1993. The recruitment 
indices from these surveys were revised at this ACFM 
meeting according to differences in area covered and 
survey effort over the years. This resulted in the 1992 
year class also having to be reduced compared with the 
level applied in 1993 and the 1992 yea  cleass is now 
estimated to be close to the geometric mean. In 
addition, the catch recommended by ACFM for 1993 
was overshot by 135,000 t. 

Data and assessment: There are uncertainties about the 
catch figures due to underreporting of catches, discards 
and slipping. The discard level in 1993 is the estimated 
discards of only one country. No other countries 
provide such data and information. ACFM therefore 
recommends that data on discards and slipping should 
be provided. 

Source of information: Report of the Work'mg Group 
on the Assessment of Mackerel, Horse Mackerel, 
Sardine and Anchovy, JuneIJnly 1994 
(C.M.l995IAssess:2) and additional information 
supplied to ACFM. 

Yield and Spawning Stock Biomass 

Long term forecast Short term forecast 
Yield Biomass Yield Biomass 
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-Yieldin 1995 ----Biomass in 1996atspaw. time 



6.2.4 Mackerel in Divisions VlIIc and Ma 

Catch data (Tables 6.2.4-6.2.5 and 6.2.8): 

'~ivision VIIIc, Sub-Areas IX and X, and CECAF 
Division 34.1.1 (EC waters only). Weights in '000 t. 

Historical development of the fishery: Mackerel is a 
target species for the hand-line fleet during the spawning 
season (March and April) in Sub-Division VIIIc east, and is 
a by-catch for other fleets. The highest catches (about 80%) 

Landings 

Mean= 21 

are taken in the first half of the year and mainly in Division 
VIIIc with adult fish. In the second half of the year adult 
fish practically disappear, and the catches are formed of 
juveniles, mainly in Division Ixa. 

State of stock: Unknown. 

Forecast for 1995: Not available 

Special comments: The low level of catches, the 
seemingly small fishing areas compared to the spawning 
grounds and the high egg productions detected in the area 
allocated to the southern stock during egg surveys in 1988, 
1990 and 1992 suggest that catches are only a small fraction 
of the total biomass in the area. 

Data and assessment: Catch-at-age from the Spanish and 
Portuguese fleets. CPUE from commercial trawlers and an 
index from bottom trawl surveys of both countries. 
Analytical assessment attempted but not considered reliable. 

Source of assessment: Report of the Working Group on 
the Assessment of Mackerel, Horse Mackerel, Sardine and 
Anchovy, JuneIJuly 1994 (C.M. 1995/Assess:2). 



6.3 Horse Mackerel 
(Tables 6.3.1 - 6.3.11) 

6.3.1 Genera l  comments 

In recent years ACFM has considered the horse mackerel as 
separated into three stocks, the North Sea, the Southern and 
the Western stocks. This separation is mainly based on the 
known distribution of eggs combined with the location and 
time of the different fisheries in recent years. However, 
there is no well established biological basis for such a 
separation, as for the mackerel stock (Section 6.2). 

6.3.2 Nor th  Sea horse  mackerel  (Divisions 
IIIa, IVb,c, Vnd) 

Catcli data (Table 6.3.8): 

-- 

1 Division IIa and Sub-area IV (EC waters only). 'See. Table 
6.3.8. Weights in '000 t. 

Landings 

Historical development of the fishery: North Sea horse 
mackerel are caught predominantly in Divisions IIIa (the 
Kattegat and eastern part of the Skagerrak), IVb,c and 
VIId. The majority of the catch is taken as by-catch in the 
small-mesh industrial fishery while landings from the 
directed fishery for horse mackerel are limited. 

State of stock: The SSB increased from 1988 to 1990 and 
the egg surveys indicate a spawning stock biomass of more 
than 200,000 t for the years 1989 to 1991. There is no 
information as to the present state of the stock. 

Forecast for 1995: No forecast is available. 

Data and assessment: As the available biological samples 
are not considered to be representative of the total catch, no 
estimates of the catch in numbers at age were made and it 
was not possible to do an analytical assessment. 

Source of information: Report of othe Working Group on 
the Assessment of Mackerel, Horse Mackerel, Sardine and 
Anchovy, JuneIJuly 1994 (C.M.l995IAssess:2). 



6.3.3 Western horse mackerel (Divisions IIa, 
IVa, Vb, VIa, VIIa-c,e-k, VlIIa,b,d,e) 

Catch data (Table 6.3.8): 

1994 300 

1 Division Vb (EC waters only), Sub-areas VI and VII, 
Divisions VIIIa,b,d,e. 'see Table 6.3.8. Weights in '000 t. 

Historical development of the fishery: The catches 
increased in the 1980s due to changes in migration pattern 
which made the stock available in Divisions IVa and IIa 
during the 3rd and 4th quarters of the year. Since 1987 
considerable catches have been taken by the Norwegian 
purse seine fleet particularly in Division IVa. The catches 
are mainly used for reduction purposes. The 1982 year 
class bas dominated the catches for many years and still 
constitutes a major part (56% by weight) of the catches. 

Landings 

Mean = 208 
500 T 

State of stofk: Based on the egg surveys in 1992 and the 
results from the forecast the present level of the stock is 
considered to be within safe biological limits 

Forecast for 1995: A forecast based on different constant 
yearly catch levels from 1995 onwards and constant low 
recruitment as observed since 1983 (500 million fish at age 
1 per year) was carried out. The underlying basis for the 
forecast was the estimated SSB of 2.32 million t from the 
egg surveys in 1992, the actual catches in 1992, 1993 and 
the assumed catch of 450,000 t in 1994. The forecast was 
camed out using three different catch options: 200,000 t, 
300, 000 t and 400,000 t per year. The results are shown in 
Figure 6.3.1. The large 1982 year class was generated by a 
SSB of presumably 500,000 t. This is at present considered 
to be the best available estimate of the minimum 
biologically acceptable level. With catch levels of 200,000 t 
and 400,000 t per year the SSB is predicted to be outside 
safe biological limits by 2000 and 1997 respectively. 

Management advice: To prevent the SSB going below 
safe biological limits in two years ACFM recommends a 
reduction in the present catch level. 

Data and assessment: An assessment was attempted but 
not considered reliable due to poor data. As in previous 
years a major part of the catch was unsampled. Sampling 
needs to be improved. 

Source of information: Report of the Working Group on 
the Assessment of Mackerel, Horse Mackerel, Sardine and 
Anchovy, JuneIJuly 1994 (C.M.l995/Assess:2) 





6.3.4 Southern horse mackerel (Divisions 
VIIIc and IXa) 

Catch data (Tables 6.3.7-6.3.11): 

1 Includes all Trachurus spp. '1ncludes only Trachurus 
trachurus L. (see Table 6.3.8). '~ivision VIIIc, Sub-areas 
M and X, and CECAF Division 34.1.1 (EC waters only). 
4~ivision VIIIc and Sub-area IX. 5~recautionary TAC. 
 ratus us quo catch applies only to Trachurus trachurus L. 
Weights in '000 t. 

Historical development of the fishery: The proportion of 
trawl catches has increased in recent years while the purse 
seine catch has decreased. In general the major catches of 
horse mackerel occur during the third and fourth quarters. 
The catch data have been revised since 1981 to correspond 
only to those of Trachurus trachurus. 

Landings 
Mean = 53.7 

State of stock: Even though the time series makes it 
difficult to evaluate the state of the stock in relation to the 
historical perspective, the stable SSB in the recent period 
indicates that it is probably within safe biological limits. 

Further details in Table 6.3.11. 

Forecast for 1995: Forecast for 1995 based on geometric 
mean O-group recruitment of 1,270 million fish. 

B 0.6F(93) 0.14 216 44 44 238 
C 0.8F(93) 0.19 214 57 57 225 
D F94 0.21 212 63 63 219 
E F(93) 0.24 211 69 69 213 
F 1.2F(93) 0.28 209 82 82 202 

Weights in '000 t. 

All options lead to an increase in SSB. 

Management advice: The stock is considered to be inside 
safe biological limits. ACFM noted that no long-term gain 
in yield is expected by increasing fishing mortality. 

Fishing mortality (ages 1 - 11) 
Mean = 0.247 

0.375 

0.300 

0.225 ,. 
0.150 

0.075 

Recruitment (age 0) 
Mean= 1552 

Spawning stock biomass 
Mean = 184 



Data and assessment: Catch at age data for both Spain presented. Fishery-independent information was derived 
and Portugal are available from 1984 onwards. CPUE from trawl surveys, egg surveys and acoustic surveys. 
series from Portuguese commercial fisheries started in 
1973 and ended in 1990. Two CPUE series from Source of information: Report of the Working Group on 
commercial Spanish catches starting in 1983 were the Assessment of Mackerel, Horse Mackerel, Sardine and 

Anchovy, JuneIJuly 1994 (C.M. 1995/Assess:2). 

Yield and Spawning Stock Biomass 

Long term forecast 
Yield Biomass 

800 2 
0 

8 22.5 
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Fishins mortality (ages 1 - 11.u) 

-Yield ----Biomass at spaw, time 

Short term forecast 
Yield Biomass 
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Fishing mortality (ages 1 - 11.") 

-Yieid in 1995 ---- Bomass in 1996 at spaw time 



6.4 Blue Whiting 

6.4.1 General Comments 

The Blue Whiting has this year been treated as one 
stock as it has not been possible to clearly 
demonstrate significant differences between fishes 
from various parts of the distribution area, or to define 
an unambiguous borderline between populations. The 
distribution area for adult blue whiting and the fishing 
areas are given in Figures 6.4.1 and 6.4.2. 

6.4.2 Blue whiting combined stock (Sub- 
areas I-IX, XI1 and XIV) 

Catch data (Tables 6.4.1-6.4.6) 

Year Rec Agreed ACFM 
TAC T AC Catch 

1987 950 665 
1988 832 554 
1989 630 626 
1990 600 562 
1991 670 371 
1992 - 475 
1993 490' 515 
1994 485" 6503 

'catch at status quo F. 2~ecautionary. ?-JEAFC proposal. 
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 
fishe~y in the spawning and post-spawning areas 
(Divisions Vb, VIa,b and VIIb,c) but they are also 
caught in an industrial mixed fishery in Sub-area IV 
and Division IIIa and in the pelagic trawl fishery in 
the Norwegian Sea (Sub-areas I+II, Divisions Va, 
XIVa, b). The catches in the southern fishery (Sub- 

Landings 

Mean = 552 

"0° T 

areas VIII, M, Div~sions VIId,e and g-k) have been 
stable in the range 29,000 - 43,000 t. 

State of stock: The trends in svawning stock biomass 
appear somewhat different from th' acoustic data 
series and from the catch analyses. The acoustic data 
indicate a decrease in SSB of about 30% from 1988 to 
1992. The catch analysis points to a decrease from 
1986 to 1990, an increase to 1992 and then a drop in 
1993 (see Figure below). Both sources indicate, 
however, that the spawning stock size in 1993 is close 
to the 1986 - 1993 average level. 

Management advice: If a TAC is to be set for this 
stock, a precautionary TAC based on catches in recent 
years seems appropriate (the 1988-1992 mean equals 
518,000 t). 

Special comments: ACFM is uncertain as to the 
actual level of this stock as the estimates based on 
acoustic surveys are in the order of 4-5 million t and 
the VPA calculations point to around 1.8 million t. 
Until the causes for the discrepancies are found ACFM 
cannot produce a reliable stock estimate. 

Data and assessment: An analytical assessment 
using catch at age data tuned to acoustic survey results 
was attempted. The assessment is not considered 
reliable due to inconsistencies in the catch at age data 
and different trends in the acoustic and analytical SSB 
estimates. 

Source of information: Report of the Blue Whiting 
Assessment Working Group, September 1994 (C.M. 
1995/Assess:7). 

Relative Stock Estimates from Russian and 
Norwegian acoustic surveys a n d  catch 

analysis ( V P A  SSB) 
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6.5 Deep-Water Fisheries Resources South traditional fisheries which have been exploiting deep- 
of 63"N water species for many years. 

source of hformation: R~~~~ of the study G~~~~ on There is also an expansion into deeper waters and new 

the ~ i ~ l ~ ~ ~  and ~~~~~~~~~t of D ~ ~ ~ - s ~ ~  pisheries areas of fisheries on species already under management 

Resources, August 1994 (C.M. 1995/Assess:4). regimes, such as Greenland halibut, redfish and blue 
ling. There is concern that species such as these will be 

I. Background depleted before advice on appropriate management 
measures can be provided. 

During the past two or three decades a certain amount 
of research and exploratory work was undertaken into Experience in other parts of the world has shown that 
deepwater resources. Dwindlinn resources on the deep-water fisheries can develop rapidly and that the 

dependence on fisheries in deeper waters. There has vulnerable to overfishing. 

been a tendency for fisheries for species such as 
anglerfish and Greenland halibut to extend into deeper 2. The 'pecies 

waters and new fisheries have developed to target new 
deep-water species found there. The term deep-water was defined to include waters of 

depths greater than 400 m. The followine. were - 
In some parts of the Northeast Atlantic where the identified as some of the most important deep-water 

continental shelf is virtually non-existent, such as off 'pecies. 

Portugal including Madeira and the Azores, there are 

DEEP-WATER SPECIES LIST 

Alepocephalus bairdii 
Aphanopus carbo 
Argentina silus 
B e 9  decadactylus 
Beryx splendens 
Chimaera monstrosa 
Coiyphaenoides rupestris 
Epigonus telescopus 
Helicolenus dactylopterus 
Hoplostethus aflanficus 
Hoplostethus mediterraneus 
Lepidopus caudatus 
Macrourus berglax 
Mora moro 
Pagellus bogaraveo 
Phycis blennoides 
Polyprion americanus 
Trachyrhynchus trachyrhynchus 
Sharks, various 
Chaecon (Gevon) a f f i s  
Aristeomorpha foliacea 

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

Centrophorus granulosus 
Centrophorus squamosus 
Centroscillium fabricii 
Centroscymnus coelolepis 
Centroscymnus crepidater 
Dalatias licha 
Deania calcea 
Etmopterus princeps 
Etmopterus spinax 
Scymnodon ringens 

Baird's smoothhead 
Black scabbardfish 
Argentine, Greater silver smelt 
Red bream, Alfonsino 
Golden eye perch 
Rahbiifish 
Roundnose grenadier 
Big eye, Deep-water cardinalfish 
Bluemouth 
Orange roughy 
Silver roughy 
Silver scabhardfish 
Roughhead grenadier 
Mora 
Red seabream 
Greater forkbeard 
Wrecldish 
Roughnose grenadier 

Deep-water red crab 
Giant red shrimp 

Gulper shark 
Leafscale gulper shark 
Black dogfish 
Portuguese dogfish 
Longnose velvet dogfish 
Kitefin shark 
Birdbeak dogfish 
Great lantern shark 
Velvetbelly 
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 dypteiygia 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) anglertish (Lophius spp.) and 
megrim (Lepidorhombus spp.) and recent years have 
seen an extension of fishing into deeper waters for 
these species in ICES Sub-areas VI, VII, VIII, and IX. 
Advice is provided on these species. 

3. Description of National Deep-Water Fisheries 

Deep-water fish as defined in the list in Section 2 are 
exploited by many directed fisheries and are taken as 
bycatches and are discarded. Table 6.5.1 shows the 
type of fishery and the type of exploitation by ICES 
Sub-area. 

In ICES Sub-area I1 there is a directed pelagic trawl 
fishery on argentines and roundnose grenadiers are 
taken as by-catch. There is a directed trawl fishery on 
grenadiers, smoothheads, black scabbard and 
rabbitfish and bluemonth are discarded in long line 
fisheries for ling and tusk while roughhead grenadier 
are discarded in a trawl fishery and in a gill net fishery 
for Greenland halibut. Roughhead grenadier, mora 
and greater forkbeard are taken as by-catch in the long 
line fishery for ling and tusk. 

In Sub-area 111 there are directed trawl fisheries for 
argentines and they are also taken as a by-catch in the 
shrimp fishery. There is a directed trawl fishery for 
roundnose grenadiers and they are also taken as a by- 
catch in the argentine trawl fishery. 

In Sub-area IV there is a directed trawl fishery for 
argentines and they are taken as a bycatch in the 
shrimp fishery. There is a directed trawl fishery for 
roundnose grenadier and they are also taken as by- 
catch in the argentine trawl fishery. Smoothheads, 
black scabbard, rabbitfish, and blue mouth are 
discarded in the long line fishery for ling and tusk 
while roughhead grenadier, mora and greater 
forkbeard are recorded as by-catch in this fishery. 

In Sub-Area V there are directed trawl fisheries for 
argentines and they are taken as a by-catch in the 
rediish fishery and are discarded in the blue ling 
fishery. There are directed long line fisheries on 
roundnose grenadiers, bluemouth, black scabbard and 
roughhead grenadier.. Rabbitfish, smoothheads, black 
scabbard, argentines, cardinal fish, bluemouth and 
greater forkbeard are discarded in the blue ling and 
tusk and the ling and tusk fisheries, while mora and 
greater forkbeard are taken as by-catch. Rabbitfish are 
taken as by-catch in the Danish seine fishery and 
orange roughy are taken as by-catch in a trawl fishery. 
Deep sea red crab are taken as a by-catch in the gill 
net fishery for anglertish. 

In Sub-area VI there are directed long line fisheries for 
black scabbard, roundnose grenadier, bluemouth and 
roughhead grenadier and directed trawl fisheries on 
smoothheads, mora, greater forkbeard, roundnose 
grenadier, Portuguese shark, longnose velvet dogfish 
and birdbeak dogfish. Smoothheads, black scabbard, 
argentines, rabbitfish, cardinaliish and greater 
forkbeards are discarded in the blue ling and tusk and 
the ling and tusk fisheries while mora, roundhead 
grenadier and forkbeards are recorded as by-catch. 

In Sub-area VII there are directed trawl fisheries for 
smootheads, black scabbard, roundnose grenadier, 
orange roughy, mora and three shark species. There is 
a directed trawl fishery on general deep-water species 
which takes black scabbard, mora, roundnose 
grenadier and greater forkbeard. Smoothheads, black 
scabbard, rabbitfish, and bluemouth are discarded in 
the blue ling and tusk and the ling and tusk fisheries 
while roundnose grenadier and mora are recorded as 
by-catch. There is a trawl fishery for mixed deep-water 
species including roundnose grenadier, bluemouth, 
mora and greater forkbeards. Greater forkbeards are 
also taken as a by-catch in the prawn fishery. 

In Sub-area VIII there are directed long line fisheries 
on mora, greater forkbeard and gulper shark and a 
directed trawl fishery on orange roughy. In a mixed 
trawl fishery for deep-water species black scabbard, 
roundnose grenadier, bluemouth, mora and greater 
forkbeard are taken. 

In Sub-area IX there is a directed long line fishery on 
black scabbard. Bluemouth, greater forkbeard and 
kitefin shark are taken as by-catch in the crustacean 
and artisanal fisheries. Black scabbard is taken as by- 
catch in the long line fishery for gulper shark. 

In Sub-area X there are directed long line and pelagic 
trawl fisheries on golden eye perch, long line fisheries 
on red seabrearn and general deep-water species 



including smoothheads, greater forkbeard and silver 
scabbard and a gill net fishery for kitefin shark. 

In Sub-area XIV smoothheads, black scabbard, 
rabbitfish and bluemouth are discarded from the ling 
and tusk fisheries while roughhead grenadier, mora 
and greater forkbeards are recorded as by-catch. 
Roughhead grenadier are also reported as by-catch in 
the Greenland halibut and rediish fisheries. 

4. Catch and Effort Statistics 

Data on landings available to ACFM included data 
officially reported to ICES, national data supplied by 
Study Group members, data from ICES Working 
Group reports, some recent French Statlant 27 reports 
provided to ICES, and some published data. 

For the deep-water species there are problems in 
compiling statistics of landings because of differences 
in the way in which the data are reported, particularly 
in the degree to which species are aggregated in the 
catch reports. For the species included in the list in 
Section 2 above, the ICES statistical system can 
currently accept single species reports for the 
following species: 

Aphanopus carbo 
Coiyphaenoides 

rupestris 
Hoplosfe thus 

atlanticus 
Lepidopus caudotus 
Macrourus berglox 

Pageiius bogaraveo 
Phycis blennoides 
Polyprion 
americanus 

(Black scabbardfish) 
(Roundnose 
grenadier) 
(Orange roughy) 

(Silver roughy) 
(Roughhead 
grenadier) 
(Red seabream) 
(Greater forkbeard) 
(WrecHish) 

Argentina spp. can be reported at the genus level but 
virtually all fish thus reported are likely to be 
Argentina silus. There is also provision for B e y  spp 
to be reported at the genus level. Even where reporting 
at the species level is possible, landings may not be 
sorted to this level and may, therefore, be reported to a 
group category. For sharks it is often the case that only 
livers are landed and there may be diff~culties in 
estimating whole fish weight and obtaining a species 
breakdown. 

ACFM noted that reporting of official landings 
statistics to ICES is not complete for recent years and 
that 1988 is the latest year for which reports have been 
received from all countries. As France was not 
represented at the meeting the Study Group extracted 
French landings data from the sources available to it. 

However there were problems in interpreting the 
Statlant data forms and the figures reported in the 
various sources were not always consistent. Landings 
data for Spain were very limited with no information 
for years after 1988. 

In view of the limited and diffuse nature of the data 
ACFM provided two tables compiled from all 
available data sources. Table 6.5.2 gives the catches in 
tonnes by ICES Sub-area for the main species and 
Table 6.5.3 gives the catches in tonnes for the main 
species by each ICES Sub-area. 

In terms of the quantities landed from all areas 
combined it is clear that the most important deep- 
water species are argentines and roundnose grenadiers 
with landings of each species of about 20,000 t in 
1992. Higher landings of argentines were recorded in 
some earlier years. Next in order of importance are 
species for which annual landings in the range of 
1,000-10,000 t have been recorded in at least one of 
the last six years. These are: 

Black scabbardf~sh 8063 t (1992) 
Sharks, various 5085 (1992) 
Orange roughy 5027 (1991) 
Silver scabbardfish 5010 (1992) 
Red (black- 2336 (1988) 
spot) seabream 
Greater forkbeard 1589 (1992) 

For the other species annual landings have not 
exceeded 1,000 t. 

5. Biology of the species 

There is a great deal of information, both published 
and in reports at various fisheries laboratories. A great 
deal of samples have not yet been fully reported on. 

The data available are summarised in Table 6.5.4. The 
quality and quantity of the data varies and this is 
indicated by (1) basic comment, (I+) data available 
and (0) absence of comment. 

It can be seen that whereas there is a good deal of 
information on geographical distribution and 
distribution at depth, and some information on length 
and weight, the areas where data are most lacking is 
on abundance, age and growth, biomass and stock 
identification There is some infor-mation on 
reproduction for many species but the information is 
not sufficiently detailed in many cases to assist in the 
provision of management advice. 



6. Assessment 

Very few time series exist of data based on the regular 
sampling of commercial landings. The poor quality of 
basic statistics on catches and effort and the lack of 
information on the general biology of these species, in 
particular on age and growth, seasonal behaviour, 
migration and stock discrimination, suggests that the 
possibilities for analytical assessments are very 
limited. However, analytml assessments (VPA) have 
been attempted for red seabream in the Azores area 
and for black scabbardiish in Sub-area IX. 

Developments in acoustic survey techniques may 
eventually lead to biomass estimates for some species. 
In the short term the use of trawl surveys (swept area) 
may be the best method of monitoring these stocks. 

Advice on management could be strengthened by the 
use of simulation models using biological data. 

7. Management considerations 

Very little information is currently available on the 
state of exploitation of deep-water species. In some 
recently developed fisheries information is being 
withheld for commercial reasons. The quantities that 
are recorded are probably not well estimated as 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. 

Deep-water species are particularly vulnerable to 
exploitation. Unexploited populations have a high 
proportion of fish of great age, their fecundities are 
generally low, and growth rates can also be very slow. 
Some species, such as orange roughy, golden eye 
perch and alfonsinos which aggregate in shoals, often 
associated with sea mounts, can be subjected to high 
catch rates once the shoals are located. The danger for 
the species is that these high catch rates can be 
maintained by continually moving from one 
concentration to another and progressively depleting 
the stock. Regeneration and growth is so slow that 
stock numbers will not increase in these areas in the 
short or even medium term. 

It is known that exploitation is increasing on a number 
of species as fishing extends into deeper water but it is 
not possible, at present, to determine whether 
exploitation is exceeding an optimum level. Fisheries 
for deep-water species are developing in areas inside 
and outside national jurisdiction. 

The species in these fisheries are therefore more 
vulnerable than traditional species fished in shallower 
waters. There is no doubt that these stocks could be 
depleted very quickly and that recovery will be very 
slow. 

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 ACFM recommends that a 
cautions approach should he adopted. 

To enable sustainable fisheries to be established on 
these species ACFM 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 ACFM 
recommends that a comprehensive data collection 
system should he urgently initiated and that 
research on the stocks should be increased to 
provide the data necessary for assessment. 

ACFM therefore recommends that provision should 
he made for reporting landings to ICES at the 
species level for all species, including sharks, listed 
in Section 2 of this report and that provision is 
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 su&cieutly 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. 

The survival of discards and fish encountering gears 
and escaping is unknown but most species are 
expected to be very vulnerable to injury. 



Table 4.1.1 Nominal landings (tonnes) of HAKE as reported to ICES. 

HAKE IIIa 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 5 3 13 15 15 5 
Denmark 576 952 1,584 1,623 1,546 1,188 

Germany, Fed. Rep. . . - 1 

Netherlands 1 - . . 

Norway 60 56 113 115 152* 121 

Sweden 38 50 98 103 141 162 

Total 680 1,061 1,808 1,856 1,854 1,476 

HAKE IVa 

Country 1988 1989 1990 1991 1992 1993* 
Belgium + + + + 1 1 

Denmark 232 245 336 343 322 478 

France 380 585'* 748'* 134'* 109" 151' 

Germany, Fed. Rep. 30 29 9 19 28 70 

Netherlands + 8 1 4 18 4 

Norway 202 269 420 505 436* 458 

 wede en"' 33 24 41 138 60 38 

UK (England &Wales) 67 4 9 13 23 5 

UK (Isle of Man) . . + - 
UK (N. Ireland) 3 + . + 
UK (Scotland) 353 188 235 360 412 45 1 

Total 1,300 1,352 1,799 1,516 1,409 1,656 

*preliminary. a)~ncludes IVb. '~ncludes IIa(EC) and IVb,c. 

Continued 



HAKE IVb 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 32 25 78 115 116 69 
Denmark 790' 8602 9343 1,374~ 1,500 1,511~ 

France 1 ... ... ... 8). ... .I* .'* 12' a) 

Germany, Fed. Rep. 8 5 13 11 22 48 

Netherlands 149 117 89 81 162 135 

Norway 2 2 2 8 2' + 
 wede en"' ... ... ... ... ... ... 
UK (England &Wales) 18 15 16 24 47 10 

UK (Isle of Man) - - - + - 
UK (N. Ireland) - - + + 
UK (Scotland) 34 3 1 30 54 37 11 

Total 1,034 1,055 1,162 1,667 1.898 1.784 

Preliminary. "'Included in IVa. 'Includes 12 t reported as Sub-area IV. '~ncludes 4 t 
reported as Sub-area IV. 31ncludes 11 t reported as Sub-area IV. 41ncludes 7 t reported as 
Sub-area IV. 51ncludes 1 t reported as Sub-area IV. 

HAKE IVc 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 6 5 1 2 1 2 
Denmark + + 1 1 + + 
France I* I* I* - ... ... ... 1- ... 1 

Netherlands 4 - 1 1 2 1 

UK (England &Wales) 2 1 1 4 - 
UK (Scotland) - - + + + - 
Total 12 6 3 5 8 3 

*preliminary. 'Included in IVa. 

Continued . . .  



HAKE Vla 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 2 2 + . 1 
Denmark 

France 

Germany, Fed. Rep. 

Ireland 

Netherlands 

Norway 

Spain 

UK (England &Wales) 

UK (Isle of Man) 

UK (N. Ireland) 

UK (Scotland) 

Total 6,104 

*preliminary. 'includes Vb(EC), VIb and VII. 

HAKE VIb 

Country 1988 1989 1990 1991 1992 1993* 
* 

France l* I* I* - 1 ... ... ... ... 
Ireland . 115 76 102 1 

* 
1 Norway + . + 

Spain 1,336 

UK (England & Wales) 75 8 16 1 7 + 
UK (N. Ireland) + + 3 + 1 

UK (Scotland) 5 6 12 15 7 9 

Total 1.416 

*preliminary. '~ncluded in Via. 

HAKE VIla 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 17 19 16 6 10 7 

France 187 ... ... ... ... l* 1' I* 61' I 

Ireland 237 321 106 85 122 242 

UK (England &Wales) 186 284 139 77 95 140 

UK (Isle of Man) 2 7 8 15 7 7 

UK (N. Ireland) 523 1,024 1,336 1,042 736 644 

UK (Scotland) 202 117 84 68 35 54 

Total 1,354 1,772 1,689 1,293 1,066 1,094 
'*preliminary. llncluded in VIa. 

C o n t i n u e d  



HAKE VIIb,c 

Country 1988 1989 1990 1991 1992 1993' 
France 478 ... 1' ... 1' ... I* ... 1 69' 
Ireland 128 89 219 133 196 424 

Netherlands - . . 7 . 4 

Norway - - + + 1' - 
Spain 4,033 

UK (England &Wales) 859 207 157 223 598 22 

UK (N. Ireland) 2 - 1 2 11 

UK (Scotland) 8 3 10 38 116 47 

Total 5,508 

HAKE VIId 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 26 1 1 2 3 1 

Denmark - - + - 
France 4 ... ... ... ... I* I* I* 4" 1 

UK (England &Wales) 2 3 3 3 1 1 

UK (Scotland) . . - - + + 
Total 32 4 4 5 8 2 

?reliminary. 'Included in VIa. 

HAKE VIIe 

Country 1988 1989 1990 1991 1992 1993' 

Belgium 3 3 1 + + 1 

France 1,185 ... ... ... ... I* 1' I* 503' 1 

Ireland 11 11 - 
UK (England & Wales) 329 353 439 506 293 265 

UK (Scotland) - 1 9 + - 
Total 1,517 357 449 517 807 266 

C o n t i n u e d  . . .  



HAKE VIIf 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 30 35 28 10 12 10 
France 551 ... ... ... I* I* l* ... 296" 1 

Ireland - 26 16 30 
UK (England & Wales) 505 502 296 265 174 29 1 

UK (Isle of Man) . 3 + 
UK (N. Ireland) - - 1 - 
UK (Scotland) 16 9 6 - 
Total 1,086 553 359 301 512 301 

HAKE VIIg-k 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 16 29 19 8 11 13 
Denmark 

France 

Ireland 

Netherlands 

Norway 

Spain 

UK (England &Wales) 

UK (Isle of Man) 

UK (N. Ireland) 

UK (Scotland) 1 9 17 214 166 23 

Total 12.448 

Continued 



HAKE VIII 

Country 1988 1989 1990 1991 1992 1993' 
Belgium 2 15 8 12 13 7 

Denmark - . + . 

France 13,85 13,678'* 12,979' 15,607~* 11,426~. 8,972' 

Ireland 3 2 - - - 

Netherlands 28 - - - 
Portugal 23 21 20 23 37 

Spain 13,63 

UK (England & Wales) 9 - + - 
Total 27,51 

'~re l iminar~.  '~111a,b,d,e 13,663 t; VIIIc, IX, X, COPACE(EC) 15 t. '~111a,b,d,e 12,977 
t; VIIIc, IX, X COPACE (EC) 2 t. 3 ~ ~ ~ ~ a , b , d , e  15,591 t; VIIIc, IX, X, COPACE(EC) 16 
t. 4 ~ ~ ~ ~ a , b  11,284 t, VIIIc 19 t, VIIId 119 t and VIIIe 4 t. *~111a,b,d,e 8,957 t; VIIIc, IX, 
X, COPACE(EC) 15 t. 

HAKE IX 

Country 1988 1989 1990 1991 1992 1993' 
Portugal 
Spain 

Total 11,529 

*~re l iminar~ .  

C o n t i n u e d . .  . 



Table 4.1.2 Hake - Northern Stock (Division llla, Sub-areas IV, VI, VII 
and Divisions Vllla,b). Weights in '000 t and numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 

Year Age 0 Biomass Landings Age 1-4 
1978 319 174 53 0.28 

Average 31 3 182 60 0.26 
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Table 4.1.4 Hake - Southern Stock (Divisions Vlllc and IXa). Weights in '000 t and 
numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 

Year Age 0 Biomass Landings Age 2-5 
1982 140 52 19 0.27 

Average 82 32 16 0.34 
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Table 4.2.2 Megrim (L. whifflagonis) in Divisions Vllb,c,e-k and Vllla,b. 
Weights in '000 t and numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 

Year Age 1 Biomass Catches Age 3-6 
1984 237 92 19 0.20 
1985 232 86 20 0.21 
1986 21 4 87 2 1 0.19 
1987 181 9 1 19 0.23 
1988 189 83 19 0.24 
1989 296 69 2 1 0.28 
1990 360 66 17 0.33 
1991 489 67 18 0.48 
1992 293 78 19 0.34 
1993 85 18 0.26 

Average 277 8 1 19 0.28 





Table 4.3.3 Landings(tonner) of boa species of anglefish in Divisions Vllb-k and Vllla,b 

Wor#ng group estimate 
Year Vllb-k Vl1la.b Total 

Table 4.3.4 Landings of C.piscatorius in Divisions VIlbk and in Vllla,b 

Working group estimate 
Year Vllb-k 

Table 4.3.5 Landings of Lophius b u d q a s u  in areas Vllb-k and VlIh,b 

Working group estimate 
Year Vllb-k Vllla,b 

Total 

Total 



Table 4.3.6 Anglerfish (L. piscatorius) in Divisions Vllb-k and Vllla,b. 
Weights in '000 t and numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 

Year Age 0 Biomass Landings Age 3-7 
1986 13 61 20 0.29 

Average 15 44 17 0.33 

Table 4.3.7 Anglerfish (L. budegassa) in Divisions Vllb-k and Vllla,b. 
Weights in '000 t and numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 

Year Age 1 Biomass Landings Age 4-8 
1986 19 45 10 0.18 

Average 14 4 1 9 0.19 



Table 5.1.1 Annual landings (t) of SARDINE in Divisions VIIIc and IXa by country. 

Country 1976 1977 1978 1979 1980 1981 

Portugal 79,649 79,819 83,553 91,294 106,302 113,253 

Spain 62,041 45,931 56,437 62,147 85,380 100,880 

Total 141,690 125,750 139,990 153,441 191,682 214,133 

Portugal 100,859 85,922 95,110 111,709 103,451 90,214 

Spain 103,645 95,217 107,576 92,398 77,155 78,611 

Total 204,504 181,139 202,686 204,107 180,606 168,825 

- - 

Portugal 93,591 91,091 92,404 92,638' 83,315 90,404 

Spain 64,949 46,035 46,753 35,118 42.739 48.391 

Total 158,540 137,126 139,157 127,756 126,054 138,795 

1 Discards included. 



Table 5.2.1 Annual catches (tonnes) of Bay of Biscay anchovy (Sub-area VIII). 
As estimated by the Working Group. 

COUNTRY 

FRANCE SPAIN INTERNATIONAL 

YEAR Vlllab Vlllbc Vlll 
1960 1085 57000 58085 

AVERAGE 3936 30553 34490 
I1 960-931 

1 Preliminary data for the first half of the year. 



Table 5.3.1 Portuguese and Spanish annual landings (tannes) of ANCHOVY i n  D i v i s i o n  IXa. 
(From Pestana, 1989 and Uarking Group members). 

Year Portugal Spain TOTAL 

- - -  No data 



Tablc 5.4.1 Four Spot Megrim (L. boscii) in Divisions Vlllc. IXa. Total landings (Tonnes). 

Table 5.4.2 Megrim (L. boscii) in Divisions Vlllc and IXa 
Weights in t and numbers in thousands. 

Year 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Recruitment Spawning Stock Fishing Mortality 
Year Age I Biomass Landings Age 2-4 
1986 52,238 4,028 1,124 0.27 
1987 45,939 4.293 1,688 0.32 
1988 28.938 5,298 2.223 0.35 
1989 30,386 5,325 2,629 0.45 
1990 30,123 4,822 1,945 0.31 
1991 19,130 4,402 1,682 0.26 
1992 24,568 3,788 1.916 0.49 
1993 19,814 3,407 1,384 0.34 

Average 31.392 4,420 1.824 0.35 

Soa~n 
Vlllc IXa Total 
799 197 996 
995 586 1581 
917 1099 2016 
805 1548 2353 
927 798 1725 
841 634 1475 
654 938 1592 
744 41 9 1163 

Portugal 
IXa 
128 
107 
207 
276 i 
220 
207 
324 
221 

Total 
Vlllc. IXa 

1124 
1688 
2223 
2629 
1945 
1682 
1916 
1384 



Table. 5.4.3 Megrim (L. whiffiagonis) in Divisions Vlllc, IXa. Total landings (Tonnes) 

Spain Portugal Total 
Year Vlllc IXa Total IXa Vlllc, IXa 
1986 508 98 606 53 659 

Table 5.4.4 Megrim (L. whiffiagonis) in Divisions Vlllc and IXa. 
Weights in tonnes and numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 
Year Age 1 Biomass Landings Age 2-4 
1986 9 2,132 659 0.38 

Average 8 1,773 647 0.43 



Table 5.5.1 Anglerfish (L. piscatorius) and (L. budegassa) in Divisions Vlllc and IXa. 
Weights in '000 t. 

Landings 

Year L. piscatorius L. budegassa 

1986 6.87 2.56 

Average 4.58 2.67 



Table 5.6.1 Bay of Biscay sole (Divisions VIIIa,b). International landings and discards as used by the 
Working Group (in tonnes). 

Years Official landings Unreported Used landings Used catches Discards 
landings 

Mean 

Table 5.6.2 Sole in Division Vl1Ia.b (Bay of Biscay). Weights in '000 t and 
numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 

Year Age 0 Biomass Landings Age 2-6 
1979 47.80 6.29 2.87 0.32 
1980 48.40 8.37 3.26 0.32 
1981 56.43 10.29 3.35 0.28 
1982 58.06 11.24 4.32 0.33 
1983 58.28 10.69 4.07 0.30 
1984 52.94 12.03 4.40 0.32 
1985 47.68 12.83 4.56 0.33 
1986 51.26 14.38 5.03 0.35 
1987 47.52 15.01 5.68 0.38 
1988 55.42 14.27 6.03 0.42 
1989 51.92 13.16 6.52 0.50 
1990 57.23 12.79 6.47 0.46 
1991 34.14 13.14 6.05 0.42 
1992 30.30 13.80 7.03 0.52 
1993 14.58 6.79 0.53 
Averaae 49.81 12.19 5.09 0.39 



Table 6.1.1 Description of Management Areas together with their Nephrops Working Group labels and the 
Functional Units contained within them. 

Working Group Management Area Description Functional Units 
Label 

A Va 1 Iceland 
B Vb (non EU) 2 Faroe Islands 
C VIa 11 North Minch 

12 South Minch 
13 Clyde 

D Vb (EU) + VIb None 
E IIIa 3 +4 Skagerrak and Kattegat 
F IVa: rect., 44-48 E6-E7 + 44E8 9 Moray Firth 

10 Noup 

IVa: remainder 
IVb,c E of lo E 
IVb,c W of 1" E 

VIIa: excluding rect. 33 E2-E5 

VIIf,g,h and VIIa 33E2-E5 
VIIIa,b 
VIIIc 

IXb + X 

7 Fladen 
5 Botney Gut 
6 Farn Deeps 
8 Firth of Forth 

14 Irish Sea East 
15 Irish Sea West 

None 
16 Porcupine Bank 
17 Aran Grounds 

18+19 Irish coast 

20+21+22 Celtic Sea 
23 +24 Bay of Biscay 

25 North Galicia 
31 Cantabrian Sea 

None 

26 West Galicia 
27 N. Portugal 

28+29 S. and SW Portugal 
30 Gulf of Cadiz 

None 



Table 6.2.1 Catches (t) of MACKEREL in the Norwegian Sea (Division IIa) and off the Faroes 
(Division Vb), 1982-1993. (Data submitted by Working Group members). 

Countrv 1982 1983 1984 1985 1986 1987' 

Denmark 1,008 10,427 11,787 7,610 1,653 3,133 

Faroe Islands 180 137 

France 8 16 . - 
Germany, Fed. Rep. 5 99 

German Dem. Rep. 16 292 

Ireland - 
Nomay 34,540 38,453 82,005 61,065 85,400 25,000 

Poland 23 1 - - 
UK (England &Wales) - 
UK (Scotland) 2,131 157 

USSR 1,641 65 4,292 9,405 11,813 18,604 

Discards 

Total 37,608 48,950 98,222 78,096 101,112 47,186 

Country 1988' 1989 1990 1991 1992' 1993' 

Denmark 4,265 6,433 6,800 1,098 25 1 

Estonia 216 . 

Faroe Islands 22 1,247 3,100 5,793 3,347 1,167 

France 11 23 6 6 

Germany, Fed. Rep. 380 - 
German Dem. Rep. 2,409 - 
Ireland 

Latvia 

Nonvay 86,400 68,300 77,200 76,760 91,900 110,500 

Poland 

Russia 

UK (England & Wales) + 1 

UK (Scotland) 1,413 400 514 801 

USSR 27,924 12,088 30,000 13,6313 

- . . . . .. -. -.- - - 
Total 120,404 90,488 118,700 97,819 139,062 165,973 

'Includes catches probably taken in the northern part of Division IVa. 
'Preliminary. 
'Russia. 



Table 6.2.2 Catch (t) of MACKEREL in the North Sea, Skagerrak, and Kattegat (Sub-area N and Division I&), 
1982-1993. (TJata submitted by Workmg Group members.) 

Country 1982 1983 1984 1985 1986 1987' 

Belgium 102 93 68 49 14 

Denmark 

Faroe Islands 

France 

Germany, Fed. Rep. 

Ireland 

Netherlands 

Norway 

Sweden 

UK (Engl. & Wales) 

UK (Scotland) 

UK (N.Ireland) 

USSR 

Unallocated, discards 
and misreported 450 96 202 3,656 162,822 136,737 

Total 35,483 40,985 39,576 50,466 243,700 301,618 

Misreported' 148.000 117.000 

Country 1988 1989 1990 1991 1992~ 1993~ 

Belgium 20 37 125 102 191 
Denmark 32,588 26,831 29,000 38,834 41,719 42,502 
Estonia 400 
Faroe Islands 2,685 5,900 5,338 11,408 
France 1,806 2,200 1,600 2,362 956 1,480 
Germany, Fed. Rep. 177 6,312 3,500 4,173 4,610 4,940 
Ireland 8,880 12,800 13,000 13,136 13,206 
Latvia 21 1 
Netherlands 2,564 7,343 13,700 4,591 6,547 7,770 
Norway 59,750 81,400 74,500 102,350 115,700 112,700 
Sweden 1,003 6,601 6,400 4,227 5,100 5,934 
UK (Engl. &Wales) 160 5,618 1,300 2,671 2,258 2,262 
UK (Scotland) 616 33,042 28,100 33,991 32,879 38,747 
UK (N.Ireland) 100 1,400 255 1 
USSR 
Unallocated, discards, 149,417 

233,532 100,651 126,900 153,958 143,546 

Total 338,316 281,600 305,100 365,875 367,164 390,558 

~ i s r e ~ o r t e d '  180,000 92,000 126,000 130,000 127,000 146,697 

' May includes catches taken in Division Ha. 
Preliminary. 

Catches reported as taken in Division VIa. 



Table 6.2.3 Catch (1) of MACKEREL in the Western area (Sub-areas VI and VII andDivisions Vma,b,d,e).(Data 
submitted by Working Group members.) 

Country 1982 1983 1984 1985 1986 1987 

Belgium + + + 
Denmark 

Faroe Islands 

France 

Germany, Fed. Rep. 

Ireland 

Netherlands 

Norway 

Poland 

Spain 

UK (Engl. & Wales) 

UK (N.Ireland) 

UK (Scotland) 

USSR + 200 + 
Unallocated 97,300 105,500 18,000 75,100 -98,701 -91,000 

+ misreponed 

Discard 24,900 11,300 12,100 4,500 

Grand Total 607,700 567,100 479,600 467,700 232,599 284,000 

~ i s r e ~ o r t e d '  -148,000 -117,000 

Country 1988 1989~ 1990 1991 1992~ 1993~ 

Belgium 

Denmark 1 ,OOO? 1,573 194 

Faroe Islands 2,600 1,100 1.000 4,095 2,350 

France 8,900 12,700 17,400 10,364 9,109 8,296 

Germany, Fed. Rep. 15,900 16,200 18,100 17,138 21,952 23,776 

Ireland 85,800 61,100 61,500 64,827 76,313 81,773 
Netherlands 26,100 24,000 24,500 29,156 32,365 44,600 

Norway 17,300 700 600 
Poland 

Spain 1,500 1,400 400 4,020 2,764 3,162 

UK (Engl. & Wales) 24,100 14,700 19,200 25,500 29,978 40,111 

UK (N.Ireland) 8,900 11,000 12,800 2,995 2,238 1,476 
UK (Scotland) 175,400 123,400 130,700 134,093 164,674 173,678 

USSR + 
Unallocated -175,300 -73,100 -1 14,500 -133,802 -125,528' -146,697' 

+ misreported 

Discard 5,800 4,900 11,300 23,550 22,020 15,660 

Grand Total 377,000 288,900 302,900 183,509 236,079 248,785 

 isr reported^ -180,000 -92,000 -126,000 -130,000 -127,000 -146,697 

I Includes catches taken in Division N a ,  but misreported to Division VIa. 
2~reliminary. 
'catches taken in Division N a  but reported for Division VIa. 
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Table 6.2.5 Catches of mackerel by Division and Sub-area in 1993. 
(Data submitted by Working Group members.) 

Division1 Quarter Total 
Sub-area 

1 2 3 4 

IIa + Vb 900 11,300 120,800 32,900 165,900 
IVa 67,800 400 62,800 250,900 381,900 
IVb 100 1,200 100 1,400 
IVc + 400 1,200 700 2,300 
IIIa 100 3,700 1,100 4,900 
VI 108,900 4,600 5,700 17,000 136,200 
VII 51,100 32,500 6,700 17,500 107,800 
VIIIa,b,d,e 2,100 2,300 200 200 4,800 

Sub-total 230,800 5 1,700 202,300 320,400 805,200 

VIIIc 6,200 9,600 600 300 16,700 
IXa 600 900 1,100 500 3,100 

Grand total 237.600 62.200 204.000 321.200 825.000 

Catches rounded to nearest 100. 
Catches less than 50 t = +. 

Table 6.2.6 North Sea Mackerel. Weights in '000 t. 

Spawning Stock 
Year Biomass Landings 

1966 530 

1990 10 
Average 606 206 



Table 6.2.7 Western Mackerel. Weights in '000 t and numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 

Year Age 0 Biomass Landings Age 4-8 
1972 1,960 3,472 171 0.01 

Average 3,905 2,649 540 0.18 
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Table 6.3.1 Landings (t) of HORSE MACKEREL by Sub-area. Data as submitted by Working 
Group members.) 

Sub-area 1979 1980 1981 1982 1983 1984 

11 2 - + . 412 23 
IV + 1na 1,412 2,151 7,245 2,788 4,420 25,987 
VI 7,791 8,724 11,134 6,283 24,881 31,716 
W 43,525 45,697 34,749 33,478 40,526 42,952 
VIII 47,155 37,495 40,073 22,683 28,223 25,629 
IX 37,619 36,903 35,873 39,726 48,733 23,178 

Total 137,504 130,970 129,074 104,958 147,195 149,485 

Sub-area 1985 1986 1987 1988 1989 1990 

I1 
IV + IIIa 
VI 
W 
VIII 
IX 

Total 144,353 193,607 222,340 269,745 358,533 439,901 

Sub-area 1991 1992 

I1 + Vb 4,487 13,457 
IV + IIIa 77,994 113,141 
VI 34,455 40,921 
V1I 201,326 188,135 
VIII 49,426 54,186 
IX 21.778 26.713 

Total 389,466 436,553 504,190 

1 Preliminary. 



Table 6.3.2 Landings (t) of HORSE MACKEREL in Sub-area 11. (Data as submitted by Working Group members.) 

Country 1979 1980 1981 1982 1983 1984 

Denmark 
France + 1 
Germany, Fed.Rep. 2 + - 
Noway 412 22 
USSR 

Total 2 + 412 23 

Country 1985 1986 1987 1988 1989 1990 

Denmark 39 
Faroe Islands 

2 France 2 2 
9643 

1 
Germany, Fed.Rep. 64 12 + 
Noway 78 214 6,285 4,770 3,272 
USSR 

9,135 
469 27 1,298 

UK (England + Wales) 17 

Total 79 214 3,311 6,818 4,809 11,414 

Country 1991 1992 1993' 

Denmark - - 
Faroe Islands 1,115~ 9,157~ 1,068 

Germany 

Nonvay 3,200 4,300 2,100 
Russia 172 

UK (England + 
Wales) 

Total 4,487 13,457 3,168 

I Preliminary. 
2 Included in Sub-area 1V. 
3 Includes catches in Division Vb. 



Table 6.3.3 Landings (t) of HORSE MACKEREL in Sub-area IV by country. (Data submitted by Working Group 
members.) 

Country 1979 1980 1981 1982 1983 1984 

Belgium 9 8 34 7 55 20 
Denmark 496 199 3,576 1,612 1,590 23,730 
Faroe Islands 260 
France 221 292 42 1 567 366 827 
Germany, Fed.Rep. 376 + 139 30 52 + 
Ireland 1,161 412 
Netherlands 88 101 355 559 2,029~ ~ 2 4 ~  
Norway 199 119 2,292 7 322 94 
Poland 2 
Sweden + 
UK (Engl. + Wales) 23 11 15 6 4 3 
UK (Scotland) + 489 
USSR 

Total 1,412 2,151 7,245 2,788 4,420 25,987 

Country 1985 1986 1987 1988 1989 1990 1991 1992~ 1993' 

Belgium 13 13 9 10 10 13 + 74 
Denmark 22,495 18,652' 7,290' 20,323' 23,329' 20,605' 6,982' 7,755 6,120 
Estonia - 293 
Faroe Islands - 942 340 360 
France 298 2313 189~ 7 ~ 4 ~  248 220 174 162 302 
Germany, Fed.Rep. + 3 153 506 ~ , 4 6 9 ~  5,995 2,801 1,570 
Ireland 687 2,657 2,600 4,086 
Netherlands 1604 60o4 850' 1,060' 14,172 1,970 3,852 3,000 2,470 
~ o n v a ~ '  203 776 11,728~ 34,42s5 84,161 117,903' 50,000~ 96,000 126,800 
Poland 
Sweden 2 102 9 ~ 3 ~  800 697 2 

UK (Engl. + Wales) 71 3 339 373 10 10 132 4 115 
UK (N. Ireland) - 350 
UK (Scotland) 998 53 1 487 5,749 2,093 458 7,309 996 1,059 
TJSSR - ----. 
Unallocated + discards - -12,482~ -317~ -7505 -278 -3,270 

Total 24,238 20,746 20,895 62,892 112,047 145,062 77,994 113,141 140,383 

1 Preliminary. 
'~ncludes Division IIIa. 
3 Includes Division IIa. 
kstimated from biological sampling. 
5 Assumed to be misreported. 
9ncludes 13 t from the Gennan Democratic Republic. 
7 Includes a negative unallocated catch of -4,000 t. 



Table 6.3.4 Landings (t) of HORSE MACKEREL in Sub-area VI by country. (Data submitted by Working Group 
members.) 

Country 1979 1980 1981 1982 1983 1984 

Denmark 
Faroe Islands 
France 
Gennany, Fed. Rep. 
Ireland 
Netherlands 
Nonvay 
Spain 
UK (Engl. + Wales) 
UK (Scotland) 
USSR 

Total 7,791 8,724 11,134 6,283 24,881 31,716 

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Denmark - 769 1,655 973 615 42 
Faroe Islands 4,014 1,992 4,450) 4,000) 3,059 628 255 820 
France 13 12 20 10 2 17 4 3 + 
Germany, Fed. Rep. 191 354 174 615 1,162 2,474 2,500 6,281 10,023 
Ireland 27,102 28,125 29,743 27,872 19,493 15,911 24,766 32,994 44,802 
Netherlands 18,450 3,450 5,750 3,340 1,907 660 3,369 2,150 590 
Norway 83 75 41 
Spain 2 2 2 2 2 1 3 
UK (Engl. + Wales) 996 198 404 475 44 145 1,229 577 144 
UK (N.Ireland - 1,970 723 
UK (Scotland) 1,427 138 1,027 7,834 1,737 267 1,640 86 4,523 
USSR - . 44 
Unallocated + discards -19,168 -13,897 -7,255 - 6,493 143 -1,278 -1,940 -6,960' 

Total 33,025 20,455 35.157 45.842 34.870 20.904 34.455 40.919 53.942 

1 Preliminary. 
2 Included in Sub-area VII. 
3 Includes Divisions IIIa, IVa,b and VIb. 
4 Includes a negative unallocated catch of -7,000 t. 



Table 6.3.5 Landings (t) of HORSE MACKEREL in Sub-area VII by country. (Data submitted by the Working 
Group members.) 

Country 1979 1980 1981 1982 1983 1984 

Belgium 
Denmark 
France 
Germany, Fed.Rep. 
Ireland 
Netherlands 
Noway 
Spain 
UK (Engl. + Wales) 
UK (Scotland) 
USSR 

Total 43,525 45,697 34,749 33.478 40,526 42,952 

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993' 

Belgium 
Denmark 
Faroe Islands 
France 
Germany, Fed.Rep. 
Ireland 
Netherlands 
Norway 
Spain 
UK (Engl. + Wales) 
UK (N.Ireland) 
UK (Scotland) 
USSR 
Unallocated + discards - 28,368 7,614 24,541 15,563 4,010~ 

Total 39.034 77.628 100.734 90.253 138.890 192.196 201.326 188.135 221.000 

I Provisional. 
2 Includes Sub-area VI. 
3 Includes a negative unallocated catch of -4,000 t. 



Table 6.3.6 Landings (t) of HORSE MACKEREL in Sub-area VIII by country. (Data submitted by Working Group 
members.) 

Country 1979 1980 1981 1982 1983 1984 

Denmark 127 

France 4,240 3,361 3,711 3.073 2,643 2,489 

Netherlands 2 

Spain 42,766 34,134 36,362 19,610 25,580 23,119 

UK (Engl. + Wales) 22 + 1 1 

USSR 20 

Total 47,155 37,495 40,073 22,683 28,223 25,629 

Countrv 1985 1986 1987 1988 1989 1990 1991 1992 1993' 

Danmark - 446 3,283 2,793 6,729 5,726 1,349 5,778 1,955 

France 4,305 3,534 3,983 4,502 4,719 5,082 6,164 6,220 4,010 

Germany 

Netherlands 

Spain 23,292 40,334 30,098 26,629 27,170 25,182 23,733 27,688 27,921 

UK (Engl. + Wales) 143 392 339 253 68 6 70 88 123 

USSR 656 - 
Unallocated + discards - 1,500 2,563 5,011 700 

Total 27,740 45,362 37,703 34,177 38,686 43,496 46,396 54,186 53,709 

1 Preliminary. 
2 Included in Sub-area VII. 



Table 6.3.7 Annual catches (tomes) of SOUTHERN HORSE MACKEREL by countries by gear in Divisions VIIIc 
and IXa. Data from 1984-1993 are Working Group estimates. 

'~stimated value. 
2 Not available by gear. 

Year Portugal (Division IXa) 

Trawl Seine Artisanal Total 

Spain (Divisions IXa + VIIIc) Total 
VIIIc+IXa 

Trawl Seine Hook Gillnet Total 
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Table 6.3.9 Catches (t) and percentages (%) of Trachurus mediterraneus in relation to total landings of Trachurus 
trachurus in Divisions VIIIa,b, VIIIc and IXa in 1993. 

Trachurus mediterraneus T. trachurus 

1Q 2Q 3Q 4Q Total Total 

Div. VIIIc 1,727 26.9 341 4.3 1,099 13.4 2,40839.6 5,576 17.9 25,482 
Sub-div. VIIIc East 

East of 3"W 1,330 90.4 330 17.8 713 53.6 1,669 89.6 4,042 62.1 2,462 
West of 3OW 397 16.6 12 0.5 386 12.6 739 27.6 1,534 14.5 9,057 

Sub-div. VIIIc West 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 13,963 

Sub-div. IXa north 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 6,198 

Sub-div. IXa central north 
central south 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 25,747 
south 

Div. VIIIa,b (Spain) 507 41.2 60 8.7 42 6.9 40 7.2 649 21.1 2,431 



Table 6.3.10 Catches (t) of Trachurus trachurus and Trachurus picturatus in ICES Division 
IXa, Sub-area X, and in CECAF Division 34.1, in the period 1986-1993. 

Trachurus Div. IXa 28,526 19,554 25,125 25,226 19,959 17,497 22,653 25,747 
trachurus (*) 
Trachurus Div. IXa 367 181 2,370 2,394 2,012 1,700 1,035 1,028 
picturatus 

Div.X 3,331 3,020 3,079 2,866 2,510 1,274 1,255 1,732 
Azorean 

area 
34.1.1 2,006 1,533 1,687 1,564 1,863 1,161 792 530 

Madeira's 
area 

(*) As estimated by the Working Group. 

Table 6.3.1 1 Southern Horse Mackerel (Divisions Vlllc and IXa). 
Weights in '000t and numbers in millions. 

Recruitment Spawning Stock Fishing Mortality 
Year Age 0 Biomass Landings Age 1-11 
1985 1.630 119 44 0.20 
1986 2,586 174 71 0.31 
1987 1,130 196 53 0.22 
1988 945 201 56 0.27 
1989 974 196 56 0.31 
1990 806 202 49 0.25 
1991 3,943 201 46 0.21 
1992 1,280 190 5 1 0.23 
1993 672 178 57 0.24 
Average 1,552 184 54 0.25 



Table 6.4.1. Landings (tonnes) of BLUE WHITING from the main fisheries, 1984-1993, as estimated by the Working 
Group. 

Norwegian Sea fishery (Sub-areas 1 
+ I1 and Divisions Va, XlVa + 
XIVb) 65,932 90,742 160,061 123,042 55,829 

Fishery in the spawning area 
(Divisions Vb, Via, VIb and VIlb 
+ Vllc) 421,865 ' 464,265 534,263 445,884 ' 421,636 

Icelandic industrial fishery 
(Division Va) 

Industrial mixed fishery (Divisions 
1Va-c, Vb, IIla) 122,806 97,769 99,580 62,689 45,110 

Sub-total northern fishery 610,603 652,776 793,904 631,615 522,575 

Southern fishery (Sub-areas VIII + 
IX, Divisions Vlld,e + Vllg-k) 

31,173 ' 42,820 ' 33,082 ' 32,819 ' 30,838 

Total 641,776 695,596 826,986 664,434 553,413 

Area 1989 1990 1991 1992 1993 ' 
Norwegian Sea fishery (Sub-areas I 
+ I1 and Divisions Va, XIVa + 
XIVb) 37,638 2,106 78,703 62,312 43,240 

Fishery in the spawning area 
(Divisions Vb, Vla, VIb and Vllb 
+ Vllc) 473,165 463,495 218,946 317,237 346,803 

Icelandic industrial fishery 
(Division Va) 4,977 

Industrial mixed fishery (Divisions 
IVa-c, Vb. Illa) 75.958 63,192 39.872 66,174 92,480 

Sub-total northern fishery 591,738 528,793 337,521 445,723 482,523 

Southern fishery (Sub-areas VIII + 
IX, Divisions Vlid,e + VIlg-k) 

33,695 32,817 32,003 28,772 32,256 

Total 625,433 561,610 369,524 474,495 514,779 

'Preliminary. 
21ncluding directed fishery also in Divisions Vllg-k, IVa and Sub-area XII. 
'Excluding directed fishery also in Divisions VIlg-k. 



Table 6.4.2 Landings (tomes) of BLUE WHITING from the directed fishery in the Norwegian Sea (Sub- 
areas I and 11, Divisions Va, XIVa and XIVb) fisheries, 1984-1993, as estimated by the 
Working Group. 

Country 1984 1985 1986 1987 1988 

Faroes 9,290 
France 
German Dem.Rep. 8,193 1,689 3,541 1,010 3 
Germany, Fed.Rep. 35 75 106 
Greenland 10 
Iceland 105 
Norway 689 
Poland 56 10 
UK (Engl. & Wales) 
USSR 56,817 88,978 156,404 112,686 55,816 

Total 65,932 90,742 160,061 123,042 55,829 

Country 1989 1990 1991 1992 1993' 

Faroes 1,047 
France 
German Dem.Rep. 1,341 
Germany, Fed.Rep. 
Greenland 
Iceland 
Noway 566 100 912 240 
Poland 
UK (Engl. &Wales) 
USSRlRussia2 35,250 1,540 78,603 61,400 43,000 

Total 37,638 2,106 78,703 62,312 43,240 

'Preliminary. 
21n 1991. 



Table 6.4.3 Landings (tonnes) of BLUE WHITING from directed fisheries in the spawning area 
(Divisions Vb, VIa,b, VIIb,c and since 1984 Divisions VIIg-k and Sub-area XII), 
1984-1993, as estimated by the Working Group. 

Country 1984 1985 1986 1987 1988 

Denmark 26,445 21,104 11,364 2,655 797 
Faroes 62,264 72,316 80,564 70,625 79,339 
France 3,882 - - - 
German Dem.Rep. 1,171 6,839 2,750 3,584 4,663 
Germany, Fed.Rep. 994 626 266 600 
Ireland - 668 16,440 3,300 245 
Netherlands 1,000 1,801 8,888 5,627 800 
Norway 211,773 234,137 283,162' 191,012 208,416 
UK (Engl. & Wales) 33 2 10 5 3 
UK (Scotland) . 3,472 3,310 5,068 
USSR 114,303 126,772 127,613 165,497 121,705 

Total 421,865 464,265 534,263 445,884 421,636 

Country 1989 1990 1991 1992 1993' 

Denmark 25 3,167 - 
Faroes 70,7 11 43,405 10,208' 12,731' 14,984 
France 2,190 1,195 
German Dem.Rep. 3,225 230 
Germany, Fed.Rep. 848 1,469 349 1 ,3074 9 l4 
Ireland . . 

Netherlands 2,078 7,280 17,359 11,034 18,436 
Norway 258,386 281,036' 114,866' 148,733' 198,916 
UK (Engl. &Wales) 1,557 13 356 2 
UK (Scotland) 6,463 5,993 3,541 6,493 2,030 
USSR/Russia3 127,682 124,069 72,623 115,600 96,000 
Japan - - 918 1,742 
Estonia - 6,156 10,328 
Latvia - 10.742 2.046 

Total 473,165 463,495 218,946 317,237 346,803 

'Preliminary. 
'Including directed fishery also in Division IVa. 
31n 1991. 
4Germany 



Table 6.4.4 Landings (tonnes) of BLUE WHITING from the mixed industrial fisheries and 
caught as by-catch in ordinary fisheries in Divisions Illa. IVa-c, Vb and IIa, 1984- 
1993, as estimated by the Working Group. 

Country 1984 1985 1986 1987 1988 

Denmark 49,032 35,843 57,315 28,541 18,114 
Faroes 9,740 3,606 5,678 7,051 492 
France . - - 
German Dem.Rep.' - - - 53 - 
Germany ,Fed.Rep.' 556 52 - 62 280 
Netherlands 122 130 1,114 - - 
Norway 58,038 54,522 26,941 24,969 24,898 
Sweden 5,401 3,616 8,532 2,013 1,226 
UK (Engl. & Wales)' - - - - 
UK (Scotland) - . - 100 

Total 122,806 97,769 99,580 62,689 45,110 

Country 1989 1990 1991 1992 1993' 

Denmark 26,605 27,052 15,538 31,389 41,053 
Faroes 3,325 5,281 355 705 1,522 
France - . 

German Dem.Rep.' - . - 
Germany,Fed.Rep.' 3 . 25 9 
Netherlands - 20 - 2 46 
Norway 42,956 29,3363 22,644 31,977 12,333 
Sweden 3,062 1,503 1,000 2,058 37,265 
UK (Engl. & Wales)' 7 - 17 - 
UK (Scotland) - 335 1 2.52 

Total 75,958 63,192 39,872 66,174 92,480 

'Preliminary. 
'Including directed fishery also in Division IVa. 
31ncluding mixed industrial fishery in the Norwegian Sea. 
4Germany 



Table 6.4.5 Landings (tomes) of BLUE WHITING from the Southern areas (Sub- 
areas VIII and IX and Divisions VIIg-k and VIId,e; from 1984, the 
Divisions VIIg-k are not included) 1984-1993 as estimated by the 
Working Group. 

- - 

Country 1984 1985 1986 1987 1988 

France - - 
Netherlands - 

Norway - 4 

Portugal 5,252 6,989 8,116 9,148 5,979 

Spain 25,921 35,828 24,965 23,644 24,847 

UK (England & Wales) 3 1 23 12 

Total 31,173 42,820 33,082 32,819 30,838 

Country 1989 1990 1991 1992 1993 

France 1 - 

Netherlands 450 10 

Norway . 

Portugal 3,557 2,864 2,813 4,928 1,236 

Spain 30,108 29,490 29,180 23,794 31,020 

UK (England & Wales) 29 13 - 
Total 33,695 32,817 32,003 28,722 32,256 

'Preliminary. 



Table 6.4.6 Blue whiting combined stock catch (tl 1973-1993. 

Year Landings 
1973 103 

Average 552 
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Table 6.5.2 Reported landings (tonnes) of deep-water species by ICES Sub-areas and Divisions, 1988-1993 

I+II Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Berm SOD.) ~ , . ,  , 
ARGENTINES (Argentina silus) 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

III+IV Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Beryx spp.) 
ARGENTINES (Argentina silus) 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

Va Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Berm SOD.) . . . ,  . 
ARGENTINES (Argentina silus) 206 8 112 247 657 1255 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 0 0 0 65 382 717 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 2 4 3 48 206 276 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS. VARIOUS 0 0 0 0 2 0 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

Vb Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Beryx spp.) 0 0 4 34 0 0 
ARGENTINES (Argentina silus) 278 227 92 60 1443 1062 
BLACK SCABBARDFISH (Aphanopus carbo) 0 0 861 323 140 224 
GREATER FORKBEARD (Phycis blennoides) 2 1 38 52 49 22 
MORIDAE 0 0 0 5 0 0 
ORANGE ROUGHY (Hoplostethus atlanticus) 0 0 0 0 4 36 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 1 77 2225 2128 3548 1440 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 0 0 0 3 36 378 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

Continued 



Table 6.5.2 Continued 

VI+VII Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS ( B e y  spp.) 0 12 8 0 3 0 
ARGENTINES (Argentina silus) 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

VIII+IX Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Berm soo.! 0 0 1 0 1 0 . . . .  . 
ARGENTINES (Argentina silus) 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 
ROUGHHEAD GRENADIER (Macrouws berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

X Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Beryx spp.) 122 113 137 203 247 511 
ARGENTINES (Argentina silus) 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS. VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

XI1 Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Berm soo.) . , , ,  , 
ARGENTINES (Argentina silus) 
BLACK SCABBARDFISH (Aphanopus carbo) 0 0 0 0 6 0 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 1060 9495 2838 4310 1992 39 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) 0 102 20 0 0 0 
WRECKFISH (Polyprion americanus) 



Table 6.5.2 Continued 

XIV Species 1988 1989 1990 1991 1992 1993 
ALFONSINOS (Berm ~ D D . )  . . . .  . 
ARGENTINES (Argentina silus) 0 0 6 0 0 0 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FORKBEARD (Phycis blennoides) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlanticus) 
ROUGHHEAD GRENADIER (Macrourus berglax) 0 0 0 0 0 34 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 52 45 47 29 31 4 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) 
WRECKFISH (Polyprion americanus) 

Continued 



Table 6.5.3 Repoited landmgs (ionnes) a1 deepwater fish by species. 1988-1993 

ALFONSINOS (Beryx rpp .) 
Area 1988 1989 1990 1991 1992 1993 
I t l l  

~... 
XIV 

TOTAL 122 125 150 237 251 511 

ARGENTINES (Argentina oilus) 
Area 1988 1989 1990 1991 1992 1993 

1111 11351 8390 9123 7668 8234 5716 
lll+lV 2718 3786 2322 2554 4434 567 

VB 208 8 112 247 657 1255 

XIV 0 0 6 0 0 0 
TOTAL 24991 37934 18949 15726 20674 8600 

BLACK SCABBARDFISH (Aphanopor carbo) 
Area 1988 1989 1990 1991 1992 1993 

,.,I 

XI 
XI1 0 0 0 0 8 0 
XIV 

TOTAL 2602 3629 5198 6720 8063 5990 

GREATER FORKBEARD (Phycis blennoides) 
Area 1988 1989 1990 1991 1992 1893 
It11 0 0 23 39 33 1 

Ill+IV 15 12 115 181 145 28 
Va 

MORIDAE 

XIV 
TOTAL 1296 865 1271 1402 1589 439 

Area 1988 1989 1990 1991 1992 1993 
1111 

lll+lV 
st- 

X 0 0 50 0 0 0 
XI 
XI1 
XIV 

TOTAL 0 0 50 6 25 0 

ORANGE ROUGHY (Hoplostethur allanticur) 
Area 1988 1989 1990 1991 1992 1993 ,*,, 

XIV 
TOTAL 2 5 19 5027 4539 2860 



ROUGHHEAD GRENADIER (Masmums berglax) 
Area 1989 1989 1990 1991 1992 1993 
!+I1 0 0 589 829 424 136 

IIl+IV 0 0 0 0 7 0 
va 
Vb 

VI+VlI 
Vlll+lX 

X 
XI 
Y I I  .... 
XIV 34 

TOTAL 0 0 589 629 431 170 

ROUNDNOSE GRENADIER (Coryphasnoldos mpestllr) 
Area 1988 1989 1990 1991 1992 1993 
1+11 0 22 42 54 41 2 

III+IV 618 1047 1432 2049 4246 59 

XI 
XI1 1060 9495 2838 4310 1992 39 
XIV 52 45 47 29 31 4 

TOTAL 1765 13424 14123 18790 20305 2064 

RED (.BLACKSPOT) SEABREAM (Pegellur bogaraveo) 
Area 1988 1989 1990 1991 '1992 1993 
1+11 

~~~~ 

XIV 
TOTAL 2336 1352 1193 1158 1299 829 

SHARKS. VARIOUS 
Area 1988 1989 1990 1991 '1992 1993 
I+il 37 15 0 0 0 0 

XI1 
XIV 

TOTAL 4318 655 2355 3854 5085 2615 

SILVER SCABBARDFISH (Lepidopus ceudatus) 
Area 1988 1989 1990 1991 1992 1993 

1.11 

XIV 
TOTAL 2736 1578 724 974 5101 266 

WRECKFISH polypflon americanvs) 
Area 1988 1989 1990 199'1 1992 1993 
It11 

XI 
XI1 
XIV 

TOTAL 396 519 389 374 521 311 







Figure 6.1.1 Nephrops Functional Units and Management Aress. 
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Table 6.4.1 Blue Whiting adult distribution. 



Table 6.4.2 Fishing areas for the various fisheries on the blue whiting stock. 





REPORT TO THE EUROPEAN COMMISSION 

Evaluation of the North Sea Plaice Box Background 

Following a request from the European Commission 
ACFM initiated a Study Group on the North Sea Plaice 
Box, which met at the Danish Institute for Fisheries and 
Marine Research from 11-15 April 1994 to 

a) investigate appropriate modifications to the plaice 
box; 

b) quanta the expected short- and long-term effects of 
such modifications on both yield and biomass for 
plaice and all other relevant species; 

c) identa possible additional regulations associated with 
the "plaice box". 

There were no new data available which suggest that 
modification of the area would be appropriate and only 
modifications in the period during which the closure of the 
box is enforced were considered. 

It has not been possible to quantify the short-term effects, 
because the regulations affect the relative size of the differ- 
ent fleets in the area and the developments in these fleets 
are unpredictable. 

The analyses were restricted to plaice and sole. The only 
other relevant species which may be significantly affected 
by the plaice box is cod, but this species has recently been 
subjected to extensive analyses by the North Sea Cod Task 
Force and therefore no new analyses were carried out for 
this species. 

The evaluation included a detailed description of the de- 
velopment in the fleets operating in the area, an analysis of 
available data which might sigmfy any changes in sur- 
vival, and a simulation shldy to assess the effects of a lim- 
ited number of scenarios. 

In 1987, ACFM provided advice on measures to improve 
the exploitation pattern of North Sea plaice, based on his- 
torical information on the distribution of juvenile plaice 
from research vessel surveys and commercial catch-per- 
dt-of-effort data, and on fishing effort. A simulation 
study of the effect of closing an area off the coast of Den- 
mark, Germany and the Netherlands (Figurel),covering 
the major distribution area of undersized plaice to all fish- 
eries exploiting flatfish indicated the following predicted 
gains in recruitment by period of the year: 

Period %gain 
Q1 2 
Q2 10 
4 3  14 
Q4 7 
Q2 + Q3 25 
Total Year 34 

Following discussions with the Dutch fishing industry, 
legislation was introduced in 1989 to establish a "plaice 
box" (EEC Council Regulation No 4193188). The area of 
this box differed slightly from the original one evaluated 
(Figure 2), but the differences were not expected to affect 
sigruficantly the conclusions obtained from the simulation 
study. Whereas the original calculations were based on a 
box consisting of entire rectangles, the borders in the 
agreed box were adjusted to take account of more detailed 
information on the distribution of juvenile plaice derived 
from research vessel surveys. 

The box has been enforced during the second and third 
quarter from 1989 onwards. The following conditions 
apply to the box: 

Figure 1 Proposed 'plaice box' in 1987 Figure 2 Agreed 'plaice box' in 1989 

s t  PLAICE BOX 
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I ,  

30 
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1. Fishing is not allowed within 12 miles of the coast by 
vessels exceeding 8 m overall employing beam and 
otter trawls (EEC Council Regulation 3094186); 

2. Fishing is not allowed inside the box by trawlers 
@earn and other) exceeding 300 HP (221 kW) during 
the period 1 April - 30 September. 

3. Fishing by other vessels is permitted provided that 
they are 

a) on an authorized list, do not exceed 300 HP, and do 
not employ beam trawls with a beam length exceeding 
8m; 

b) not on the list but fishing for shrimp; 
c) not on the list, but employing otter trawls with a mesh 

size of 100 mm in the cod-end (even if exceeding 300 
HP), provided that catches of plaice and sole in excess 
of 5% by weight of the total catch on board are dis- 
carded immediately. 

The practical effect of the derogations is that fishing for 
plaice inside the box by exemption fleets has continued. 

In 1994, the period of closure for large beam trawlers has 
been extended to include also the 4th quarter. 

Development in fishing effort. 

Table 1 lists the main fleets fishing for plaice and sole in 
the North Sea in 1991 according to the STCF database. 
The plaice and sole landings are dominated by the >300HP 
beam trawl fleets from the Netherlands, England and Bel- 
gium, which together took 63% and 65%, respectively, of 
the landings. Danish gill-netters have increased substan- 
tially in recent years and were responsible for approxi- 
mately 27% of the Danish landings in 1991. 

The implementation of the plaice box has aEected the way 
in which the different fleets fishing traditionally in the 
area of the plaice box have adapted their fishing effort and 
location of fishing. The large beam trawlers were forced to 
move out, which may have increased the opportunities for 
fishing for smaller vessels belonging to the exemption 
fleets. Also, interference between active and passive gears 
can be expected to have been reduced. Thus, short-term 
losses to the larger beam trawlers may have partly con- 
tributed to increased catches by other fleets. In order to 
assess these changes, detailed information is required on 
the redistribution in fleet effort and this information is not 
yet available for all fleets. 

In 1993, a sample of 25 Dutch beam trawlers was 
equipped with data loggers linked to the navigation system 
on board, which register the fishing position automatically 
every 6 minutes. The results indicate that the large beam 
trawlers are concentrated along the borders of the box 
during the time when the box is closed, suggesting that the 
box is respected by the fleet. Also, this suggests that oppor- 
tunities for fishing are enhanced by the temporal protection 
of the stock inside the box. 

Figure 3 shows the development in the Dutch beam trawl 
effort in the box as well as the total effort by quarter (a) 
and by year @) for the two size categories separately. 

Figure 3. Development in the Dutch beam trawl effort inside 
the plaice box and for the total fleet. 
a) by quarter 
b) by year 

Quanarly Dutch BT effort 
(days absent from pon) 

Dutch beam @awl enon 
(days absent from pon) 

, 
I -- s o n  "0 I i 

I -C ,300 hp in box 1 ~ 
,5000 L... ..................................... - 0 0 0  hp i" box ; 1 ,mml..P . . . . .  :-- ~ I 

These data are based on log book information by statistical 
rectangle. As a consequence, the information on the effort 
inside the box is slightly biased, because effort recorded in 
rectangles which are cut in two parts by the borders of the 
box cannot be properly assigned. In view of the concentra- 
tion along the borders of the box discussed above, it is 
likely that the baseline effort of large beam trawlers as- 
signed to the box during quarter 2 and 3 should actually be 
removed. However, the data clearly indicate that the effort 
of the exemption fleet of smaller beam trawlers in the box 
has more than doubled over the period of five years. The 
increase in the box matches the increase in the total effort 
of this fleet, indicating that effort has remained constant 
outside the box. 

The data also indicate marked increases in the effort of 
large beam trawlers within the box during the 4th quarter 



in most years, which suggest that part of the protection 
offered during the preceding months is nullified. 

Dutch vessels fishing for shrimps have increased their 
effort within the box. 

Data from the large English beam trawlers indicate a sharp 
increase in effort inside the box in the 4th quarter since 
1991, whereas the smaller beamers showed a clear prefer- 
ence for rectangles within the box. 

The Danish gill-net fishery on the west coast of Jutland 
used to be mainly directed towards sole, but since 1987 
there has been a shift towards a combined sole and plaice 
fishery. There has been a general increase in this fishery, 
but particularly the plaice fishery has expanded, because 
the quota could not be filled. Smaller vessels concentrated 
in the box but most of the effort of larger vessels was ex- 
erted outside the box. 

Danish seiners exhibit an overall decrease in effort since 
1989, both inside and outside the box, but the relative 
distribution has not changed. 

Indications of improved survival 

As a consequence of the large variation in recruitment, it is 
not possible to investigate the effect of the plaice box di- 
rectly on the basis of the estimated recruitment. It would be 
more appropriate to look for evidence of improved survival 
in the estimates of fishing mortality from virtual popula- 
tion analysis or for trends in catchability. However, the 
analyses carried out failed to show unequivocally that 
patterns had changed since 1989. 

Nevertheless, survey data indicate that the relative ahun- 
dance of plaice in the area of the box compared to the 
abundance outside the area has increased since 1989, when 
the box was implemented. This is true for the fish less than 
3 years old, but much more pronounced for older fish, at 
least for the period 1985-1987. 

Altogether, the available data do not provide ultimate 
proof that sunival has improved. 

Simulation study 

The simulation model used was the same as that used 
during the study in 1987 when the effects of a closed area 
were first evaluated. The model simulates the equilibrium 
situation with fixed distribution patterns of the fish and the 
fishing effort and uses a time step of one quarter and a 
spatial resolution of one statistical rectangle. The data 
entering the model are: 

1. The %-distribution by age group and statistical rectangle 
during the third quarter, based on commercial catch-per- 

unit-of-effort data for the fish older than 3 years (reference 
period: 1970-1986 for plaice; 1974-1977 for sole) and 
survey data for the younger ones (1970-89 for both spe- 
cies); 

2. The standardized effort for 1991 by statistical rectangle 
for three different fleet categories (fleets excluded from the 
plaice box; fleets exempted from the regulations making 
no discards; fleets exempted from the regulations making 
discards) based on the STCF database. 

In order to obtain the standardized effort, a general linear 
model was fitted to the catch rates of all fleets, so that the 
effort could he expressed in terms of Dutch beam trawlers 
> 300 HP. In order to express effort in terms of fishing 
mortality, a catchability coefficient was estimated, so that 
the fishing mortality for the 4 youngest age groups esti- 
mated from the model corresponded to the value estimated 
by virtual population analysis. 

The procedure followed includes the estimation of survi- 
vors from a cohort which are redistributed each quarter 
according to the age-specific distribution pattern. The 
numbers caught in each rectangle by the fishery are calcu- 
lated and separated into discards and marketable fish. 

The evaluation of the existing plaice box is hampered by 
the fact that the borders do not follow the statistical rec- 
tangles, because all data are available only at this level of 
disaggregation. In order to do the simulations, effort data 
pertaining to rectangles which were split by the borders of 
the plaice box were allocated to the adjacent rectangle to 
the west, immediately outside the box. 

Four scenarios were evaluated against the baseline assum- 
ing the present situation of a closed area for large trawlers 
with a mesh size of 80mm during the second and third 
quarter: 

a) No plaice box. In this case, fishing effort from rec- 
tangles crossing the border of the box was not shifted 
to the west. It was assumed that effort from neighbour- 
ing rectangles was not redistributed over the box area, 
because a reliable prediction of such a redistribution is 
impossible. 

b) Plaice box closed during the entire year, with contin- 
ued fishing of all exemption fleets as presently de- 
fined. 

c) As for @) but with continued fishing of the non- 
discarding fleet only. 

d) Plaice box closed during quarters 2, 3 and 4, with 
continued fishing of the exemption fleets as presently 
defined. 

The results are shown in the following text table as per- 
centage change from the baseline: 



PLAICE SOLE However, the effect may have been considerably underes- 
timated, if the effective mesh size in use is lower than 80 

Scenario Yield SSB Yield SSB mm due to the widespread use of blinders and if sole escap- 
(a) -8 -9 -3 -2 ing through meshes of towed gears suffer a signif~cant 
@) 14 17 3 7 mortality. In this case there is an additional positive effect 
(c) 24 29 5 11 of a reduction in escapement mortality as a direct result of 
(a) 11 14 2 7 closing the fishery. 

The estimated 8% decrease in yield of plaice if the box is In recent years there has been a decrease in the growth of 
opened again is much lower than the 25% increase esti- plaice and to a lesser extent in that of sole. This decrease is 
mated in 1987 by the closure. This discrepancy is largely possibly partly due to density-dependent effects. If so, the 
due to the fact that under the current management regula- gains may be smaller than predicted, because the plaice 
tions an exemption is made for a number of fleets. This is box leads to higher densities. However, the causes of this 
illustrated by a comparison of the estimated gain in yield phenomenon are still very uncertain and it is not possible 
when the plaice box is closed for the entire year (c) with to make reliable predictions in this respect. 
the situation without a box (a). The present estimate of a 
32% Merence between these two options is very similar to Management advice 
the increase of 34% estimated in 1987 (cf Background 
Section above; Anon., 1987). The implementation of the plaice box has not had the 

effects predicted in 1987 as a consequence of the deroga- 
In addition, heavy fishing in the fourth quarter appears to tions in the regulations, which have allowed other plaice 
have reduced the protection provided during quarters 2 and fisheries to develop or continue at the cost of the large 
3. This effect is illustrated by comparing the 14% predicted beam trawlers. 
for option @)with the 10% gain estimated in 1987. 

There is no basis for changing the borders of the box, al- 
Since the predicted effect of the plaice box under the pres- though ACFM notes that a proper evaluation of the effects 
ent regime is less than lo%, it is not sqr is ing  that there is somewhat hampered by the fact that the borders do not 
are no clear signs of improved survival in either the as- follow statistical rectangles. 
sessment or the survey data, because such small differences 
will be masked by the variations inherent in the data. A closure of the box during the entire year for all fleets 

that produce discards would maximize the protection of 
The effect of the present plaice box compared to the situa- juvenile flatfish and prevent the development of fisheries 
tion without a plaice box (a) indicates a marginal gain in which reduce the beneficial effects of the box. 
yield of 3% for sole. Further extensions in time and exclu- 
sion of the discard fleets suggests that a further 5% gain is 
possible. The total of 8% compared to (a) is close to the 
11% estimated previously Wjnsdorp & van Beek, 1991). 

Table 1. List of fleets fishing for flatfish in 1991 from the STCF database used to constmct a spatial distribution pattern of 
standardized effort for three categories: d - fleets making discards; n -fleets with no discards; e - fleets not allowed to fish in 
the box during quarter 2 and 3. 

Nation Fleet Mesh size Effort unit %of total catch Categoq 
(effective) plaice sole 

NED 
BEL 
NED 
BEL 
FRA 
ENG 
NED 
ENG 
BEL 
DEN 
DEN 
DEN 
SCO 
DEN 
ENG 
SCO 
DEN 

Beam trawl >300 HP 
Beam trawl >300 HP 
Beam trawl <300 HP 
Beam trawl <300 HP 
Beam trawl <300 HP 

Beam trawl all 
Otter trawl 
Otter trawl 
Otter trawl 

Trawl 0-50 GRT 
Trawl 51-100 GRT 

Trawl >I00 GRT 
Light trawl 

Gill-net 
Seine 
Seine 

Danish seine 

days from port 
hrs fishing 

days from port 
hrs fishing 

hours 
N of hauls 

days from port 
nr of hauls 
hrs fishing 
days absent 
days absent 
days absent 
hrs fishing 
days absent 
nr of hauls 
hrs fishing 
days absent 
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REPORT TO THE INTERNATIONAL 
BALTIC SEA FISHERY 

COMMISSION 

1. GENERAL ADVICE TO THE 
INTERNATIONAL BALTIC 
SEA FISHERY COMMISSION 

1.1 Nominal Catches in the Baltic 
Area 

Officially reported catches in the Baltic are given 
in Tables 1.1.1-1.1.5. These are the catches 
officially reported to ICES by national statistical 
offices for publication in the ICES Fishery 
Statistics. 

In the assessments, the working groups try to 
estimate discards and slipped fish, landings which 
are not officially reported, and the composition of 
by-catches. These amounts are included in the 
estimates of total catch for each stock and are used 
in the assessments; thus, they appear in the tables 
and figures produced by working groups. These 

estimates vary considerably between different 
stocks and fisheries, being negligible in some 
cases and constituting important pans 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 
figures are reported by the larger Divisions IIIb, 
c, and d. 

The trends in Tables 1.1.1-1.1.5 may not, 
therefore, correspond with those on which 
assessments have been based, and are presented 
for information only, without any comment from 
ACFM. 

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

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



2. BALTIC PELAGIC STOCKS 

2.1 Overview 

The spring-spawning stock of herring in Sub-divisions 22- 
24 and Division IIIa mixes with the North Sea herring 
stocks in the northeastern North Sea and Skagerrak during 
the feeding period. This stock is probably exploited at a 
higher level than other stocks in the Baltic area, hut 
problems in separating catches from the considerably larger 
North Sea stock and uncertain catch statistics makes a 
reliable assessment impossible. 

For other pelagic stocks in the Baltic (herring in Sub- 
divisions 25-32 includine the Gulf of Riga: swat in Sub- 
divisions 22-32) the situation is characterized by: 

1. Low to medium exploitation 

Certain stocks (herring in Sub-divisions 30 and 
31) are exploited at such low levels that fishing 
mortality is insignificant compared with natural 
mortality. Other stocks seem to be exploited at 
low to medium levels (sprat in Sub-divisions 22- 
32, herring in Sub-divisions 25-29,32). The stocks 
are increasingly heing exploited in mixed 
industrial fisheries targeting both sprat and 
herring. 

2. Stock sizes above historical average levels 

The small cod stock has resulted in low predation 
mortalities on the pelagic stocks in the Baltic. 
This, combined with the low exploitation rates, 
has resulted in these stocks heing at levels above 
historical averages. 

3. Uncertainties and revisions of assessments and forecasts 

The low fishing mortality on herring in Sub- 
divisions 30 and 31 makes an assessment based on 
an analysis of catch data unreliable. For other 
stocks (herring in Sub-divisions 25-29,32 and 
sprat in Sub-divisions 25-32) the acoustic surveys 
in recent years have given inconsistent results. 

The survey in 1991 resulted in high estimates 
which seemed unreasonable in relation to 
information from catch data, while the estimates 
in 1992 and 1993 have been rejected for technical 
reasons. 

The assessments of the sprat and herring stocks in the Main 
Basin have been revised in the light of new and lower 
estimates of the predation mortality by cod. These 
estimates are based on multispecies assessment models 
which take the lower abundance of predator stocks into 
consideration. This has led to considerably lower estimates 
of stock size for especially sprat and herring in the Main 
Basin than those presented last year. 

However, none of these uncertaintieslrevisions are of such 
a character or extent to invalidate the general picture of the 
state of these stocks as stated in points 1 and 2 above. 

The general assessment of the state of these stocks is 
therefore that they are well within safe biological limits 
and exploited at low to intermediate levels of fishing 
mortality. 

The forecasts that can be made for these stocks have 
varying degrees of certainty and must in some cases be 
considered as rough indications only. 

Given the stock situation, the character of the fisheries and 
the uncertainties in the forecasts, ACFM considers it 
prudent to take a common and precautionary approach to 
stock management for these stocks while at the same time 
allowing for a gradual increase in exploitation. It is 
suggested that this should he implemented by setting for 
1995 for each relevant stock a TAC consistent with a 40% 
increase in fishing mortality and to implement that TAC 
also in 1996. For herring in Sub-division 31, a doubling of 
fishing mortality is considered to he within safe biological 
limits. The stock situation is not expected to change to 
such an extent in the short term that new management 
advice or measures are needed. 



2.2 Herring 

Catches of herring by Sub-division of the Baltic in 1992 
and 1993 are given in Table 2.2.1 

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

Catch data for Division IIIa and Sub-divisions 22-24 
(Table 2.2.2): 

- 
Year Rec. ACFM 

TAC' catch of stock' - . - . . . -. . . . . - . - . - . . . . . . . . - . . - . . . . . . , . . . . . . . .- - . - . . . . . . . . - . . . -. . . .. . . . -. . . . - - . . 
1987 175 

1994 130-180 
(Weights in '000 t). '~ncludine North Sea. - - 
2)~pring-spawners in IIIa and 22-24 

Details by fleet, stock, and area are provided in Table 
2.2.3. 

Historical development of the fishery : After a period 
of high landings in the early 1980s the landings in 1993 
have decreased to the long-term average. 

landings of the stock (all areas) 

Mean = 172 

State of Stock: The state of the stock is uncertain as the 
information available provides confiict'mg evidence. 
Indications are, however, that the stock is well inside safe 
biological limits and that the spawning stock biomass has 
increased and the fishing mortality decreased since the 
late 1970s. 

Forecast for 1995: Due to the uncertainties in the data 
sources it is not possible to provide a reliable catch 
forecast. 

Management Advice: If a precautionary TAC is 
required, ACFM advises that it should not exceed recent 
catch levels. 

Special Comments: In Division IIIa this stock is 
exploited in fisheries which also exploit the North Sea 
stock. An increase in this fishery may hamper recovery 
of the North Sea stock which is considered to be close to 
the minimum biologically acceptable level (see Section 
3.1.2). This should be taken into consideration when a 
precautionary TAC is to be set for Division IIIa. 

Data and Assessment: Catch at age data are uncertain 
due to undersampling of landings, particularly in 
Division IIIa, and to problems with stock separation in 
the historical data. Data from acoustic and bottom trawl 
surveys do not signal the same development as the catch 
data. The analytical assessment may indicate major trends 
but it is considered too unreliable as a basis for forecasts. 

Source of Information : Report of the Herring 
Assessment Working Group for the Area South of 62"N, 
March 1994. (C.M. 1994/Assess:13). 



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

Catch data (Table 2.2.4): 

---A ~--... ---~.--~-%~&.~ -m 

Year Rec .4Cb+l 
TAC Catch . . . . . . . . . . . . . . . . . . . . . . , . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1987 252 

1994 
(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 three years they have been at a 
level somewhat higher than 200,000 t. 

State of stock: The declining trend in stock size from 
1974-1989 has halted and the stock has since increased in 
1992-1993. A further increase is predicted for 1994. 

Fishing mortality has decreased since 1986 and is now at 
the same level as prior to the "cod outburst". The influence 
of cod predation on the natural mortality of herring appears 
now to be insignificant. 

Year classes 1988-1993 are all below the long-term average 
with the exception of the 1989 year class, which is well 
above average. 

Forecast for 1995: 
Assuming F(94)=0.18, Basis: F94=F93, Catch(94)=259, 
SSB(94)=1592. 

B l.OF(93) 0.18 1740 290 290 1903 
C 1.2F(93) 0.22 1721 343 343 1835 
D 1.4F(93) 0.25 1702 394 394 1770 

(Weights in '000 t) 

The spawning stock will increase in all the above 
predictions. 

Management advice: This stock is well within safe 
biological limits. It is being exploited at a low level of 
fishing mortality and the long-term yield could be raised by 
increasing fishing mortality. A 40% increase in fishing 
mortality is considered to be within safe biological limits. 
The catch corresponding to this level is 394,000 t, and this 
could be taken in both 1995 and 1996. 

Data and assessment: Increased imprecision in catch 
information has been caused by insufficient sampling of an 
expanding fishery for industrial purposes. Assessment 
tuned with acoustic stock estimates from 1982-1991. S w e y  
results from both 1992 and 1993 not usable. A further 
decrease in mean weights at age in the catch was reported 
for 1993. 

Source of information: Report of the Working Group on 
the Assessment of Pelagic Stocks in the Baltic, April 1994 
(C.M. 1994IAssess: 18). 

Details given in Table 2.2.5. 

landings - 
Mean 284 

Fishing noeality (age 3-8) 
Mean = 0.23 

0.4 

0.3 

u, 0.2 

0.1 

Recruitment (age 1) 
Mean = 32 

Spawning stock biomass 
Mean = 1443 



2.2.3 Herring in Sub-division 30, Bothnian 
Sea 

Forecast for 1995: 
Assuming F(94) = 0.11, Basis: F(94) = F(93), 

Catch data (Table 2.2.1): 

-- "- 

Year Rec Catch 
TAC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . 

1987 25 

Historical development of the fishery: Landings increased 
from 1991 to 1993. 

State of stock: SSB increased from 1987 to 1991 and has 
subsequently levelled off at a record high level. 

Fishing mortality is at the lowest level since 1973. 

Year class strength in recent years has been well above 
average with the highest on record in 1992. 

Details given in Table 2.2.6. 

Landings 
Mean = 25 

40 

- 30 
8 20 
P 

10 

0 
I973 1976 1979 1982 1985 1988 1931 

Fwhmg mortality (age 2-6) 
Mean = 0.15 

0.25 
0.2 

14 
0.15 
0.1 

F(93) -- 
(Weights in '000 t) 

In all the above predictions the spawning stock will 
increase to the highest obsewed level. 

Management advice: The stock is well within safe 
biological limits and is currently being exploited at a low 
level of fishing mortality. A 40% increase in fishing 
mortality is considered to be within safe biological limits. 
The catch corresponding to this level is 73,000 t, and this 
could be taken in both 1995 and 1996. 

Data and assessment: Assessment tuned using effort data. 

Source of information: Report of the Working Group on 
the Assessment of Pelagic Stocks in the Baltic, April 1994 
(C.M.l994/Assess:l8). 

Recmitll~nt (age I) 

Spawning stockbiomss 

Mean = 150 

8 g%LzLL loo 0 

1973 1976 1979 1982 1985 1988 1991 



2.2.4 Herring in Sub-division 31, Bothnian 
Bay 

Catch data (Table 2.2.1): 

Year Rec ACFM 
TAC Catch . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1987 9 8.1 

1994 
(Weights in '000 t) 

Historical development of the fishery: Landings during 
the last 10 years have fluctuated without trend.. 

State of stock: The assessment of this stock is very 
uncertain and the actual level of SSB and fishing mortality 
is not known. The stock is considered to be almost 
unexploited. 

Details given in Table 2.2.7. 

Jandings 
Mean = 7.6 

Forecast for 1995: 
Assuming F(94) = 0.032, Basis: F(94) = F(93), 

B 1.5 0.048 301 14.1 14.1 309 
F(93) 

C 2.0 0.064 301 18.4 18.4 304 
F(93) 

* 

(Weights in '000 t) 

All the above predictions result in a further increase in 
SSB. 

Management advice: The stock is hardly exploited and 
ACFM considers that a doubling of fishing mortality 
would be within safe biological limits. The catch 
corresponding to this level is 18,400 t and this could be 
taken in 1995 and 1996. 

Data and assessment: Assessment tuned using effort data. 

Source of information: Report of the Working Group on 
the Assessment of Pelagic Stocks in the Baltic, April 1994 
(C.M.l994/Assess:l8). 

Fishing mrtahty (age 2-9 
Mean = 0.037 

R e c b n t  (age 1) 
Mean = 1660 

Spawning stock b i o m s  

3 0 0 ~  Mean = 185 



2.3 Sprat Forecast for 1995: 
Assuming F(94) = 0.14, Basis: F(94) = F(93), Catch(94) 

2.3.1 Sprat in Sub-divisions 22-32 

Catch data (Table 2.3.1 - 2.3.2): 

1994 700 
(Weights in '000 t) 

Historical development of the fishery: Landings increased 
from 1983 to 1993. The increase in landings in 1992 and 
1993 was due to the development of a sprat-directed 
industrial fishery. The catches in this fishery consist mainly 
of sprat (about 70%) and herring (about 30%). 

State of stock: SSB has increased and is at its highest 
historical level. Fishing mortality is at a low level. Year 
classes from 1988-1992 average, the 1993 year class 
estimated to be poor. 

Details given in Table 2.3.3. 

Landings 

Mean = 111 
250 T, 

Fishing mrtaky (age 3-5) 

0 . 4 ~  Mean = 0.22 

B l.OF(93) 0.13 1079 150 150 1027 
C 1.2F(93) 0.16 1070 177 177 994 

D -. 1.4F(93) 0.19 1057 205 205 963 - 
(Weights in '000 t) 

In all the above predictions the spawning stock will remain 
at high levels. 

Management advice: This stock is well within safe 
biological limits and is exploited at a low level of fishing 
mortality. A 40% increase in fishing mortality is 
considered to be within safe biological limits. The 
corresponding catch is 205,000 t, and this catch could be 
taken in both 1995 and 1996. 

Special comments: The present assessment differs 
substantially from the assessment made last year (see 
Overview Section 2). 

Data and assessment: Assessment tuned using acoustic 
stock estimates. Effect of predation by cod on natural 
mortality now negligible. About 50% of the catches were 
not sampled for age. The species composition of industrial 
catches is only approximate. 

Source of information: Report of the Working Group on 
the Assessment of Pelagic Stocks in the Baltic, April 1994 
(C.M.l994/Assess:18). 

RecmiWnt (age 1) 

Mean = 55 

Spawning stock biomass 

l5O0i 

Mean = 540 





3 BALTIC DEMERSAL STOCKS 

3.1 Cod 

3.1.1 Overview 

Development in Stocks and Fisheries: Unusually strong 
year classes in 1976, 1979 and 1980 made the basis for an 
increasing cod stock and an expanding fishery. Catch levels 
more than doubled and the fishery attracted vessels from 
other Baltic fisheries and also from fleets normally operat- 
ing outside the Baltic. Landings have in almost all years 
been far above the levels recommended by ACFM. The 
decline in stock size and landings started around 1984 and 
has continued since. Fleet capacity and fishing effort have 
not been reduced at the same rate and in fact the fishing 
mortality has increased. 

Due to low recruitment and the continued high fishing 
effort the stocks declined to record low levels in the begin- 
ning of the 1990s. 

Management: The 1976-1994 suite of TAC recommenda- 
tions, agreed TACs and annual landings are given in the 
Figure below. 

As in previous reports, ACFM recommends that the two 
cod stocks in the Baltic should be managed separately. 

Environmental factors: Cod reproduction is dependent on 
suitable environmental conditions and needs certain mini- 
mum levels of salinity and oxygen concentration for the 
fertilisation and survival of the eggs. The unusually long 
period with hardly any intlux of North Sea water from 
1983-1991 coincided with low recruitment for the cod. The 
improved environment now allows the possibility of im- 
proved recruitment but does not ensure it. 

Assessment Data: 

Catch data 

The officially-reported catches are given in Tables 3.1.1- 
3.1.4. 

In its 1993 report ACFM expressed great concern over the 
quality of the catch and effort data from a number of impor- 
tant fisheries. It was pointed out that under-reporting as 
well as misreporting had increased dramatically in recent 
years. ACFM then stressed that the immediate consequence 
of this is that ACFM will be unable to provide reliable esti- 
mates of current stock sizes and forecasts of future catch 
levels. Trends in stock size and the overall state of the stock 
can sometimes be evaluated from research vessels surveys, 
but such information alone is not suflkieut to give the 
short-term TAC advice usually requested. 

Catch data from the cod fisheries in the Baltic are unre- 
liable for 1992 and 1993 as a result of under- and misre- 
porting. 

Catch per unit effort (CPUE) 

Catch-per-unit effort is conventionally the most valuable 
abundance index for demersal stocks used for calibrating 
the catch analyses (WA). The deterioration in the quality 
of catch data also make CPUE data of limited value. 

Biolo~ical data from catches 

Intensified collaboration between laboratories around the 
Baltic is recommended in order to improve and standardize 
the age reading of cod. 

Survev data 

Information on CPUE by age groups from research vessel 
surveys becomes increasingly important as catch informa- 
tion deteriorates. 



3.1.2 Cod in  Sub-divis ions 22 and 24 Fishine mortality was high at least up to 1992, viz. 3-4 
times the level corresponding to F,,. There are, however, 

Catch data (Tables 3.1.2 and 3.1.3): indications that fishing mortality has been decreasing since 
1992. 

Recent rarultment is characterized hy a series of helow 
'>... averape year classes: they were very low from 1986 to -- 

3 - .  . . " 
1990, whereas the 1991 and 1962 year classes are 

28 
estimated to be stronger, but still below average. 

18 
1990 8 17 
1991 11 15 
1992 LPL 15 
1993 LPL 18 
1994 22 

(Weights in '000 t) '~ncluded in TAC for total Baltic. 

Historical Development of the Fishery: The landings 
have varied between 40,000 and 50,000 t during the period 
1965-1985. They thereafter decreased and have remained 
below 20,000 t for the last five years, although the precise 
level is uncertain for 1992 and 1993 due to incomplete 
reporting of landings. Discarding of young cod occurs and 
can be significant when a large year class enters the 
fishery. 

State of stock: Both Total Stock and Svawnine Stock size 
have been declining from levels around 90,000 and 45,000 
t to about 30,000 and 15,000 t, respectively. Their present 
levels are uncertain. 

Landings 
Mean = 37 

-- 

[Uncertain I 

Fishing noltality (age 3-6) 

Lr, 

1970 1972 1976 1979 1982 1985 19% 1991 

The situation is, in summary, that the exact level of the 
stock is uncertain but that some indications of improvement 
- lower fishing mortality and higher recruitment compared 
with two years ago - are emerging. 

Details given in Table 3.1.5 

Forecast: Not available 

Management advice for 1994: ACFM has no basis for 
changing its advice concerning the 1994 catch. 

Management advice for 1995: ACFM recommends as a 
precautionary measure that the effort in 1995 should 
not he increased above its 1994 level. 

Recruitmmt (age 1) 

Mean = 70 

; loo .- - 
50 

0 

Spawning s tockbioms  

Mean = 33 

0 



Special comments: Uncertainties in the data make the 
estimates of stock size and exploitation level for the last 
three years very variable and therefore not useful as a basis 
for catch predictions. 

There are indications that the stock is developing in a 
positive direction. As it is not possible to provide a catch 
prediction the standard form of advice would he to advise a 
precautionary TAC based on recent catch levels. This 
approach is, however, not practical due to the lack of 
knowledge about actual catches and is also not appropriate 
in a situation where the stock situation is improving. In the 
absence of these options ACFM therefore advises that 
effort levels should be kept constant to prevent the recent 
lower levels of fishing mortality from increasing and thus 
hampering a full recovery of the stock on the basis of 
recent improved recruitment. 

Data and assessment: The data from the commercial 
fisheries (information on catchesllandings and effort) in 
both 1992 and 1993 are regarded as highly uncertain. The 
results from the catch analyses, tuned by abundance indices 
from trawl surveys, become imprecise for the most recent 
years. Also the data on age distribution and mean weights 
at age are imprecise (and could be biased), thereby adding 
to the uncertainty. Year class strengths are estimated from 
young fish surveys. 

Source of information: Report of the Working Group on 
the Assessment of Demersal Stocks in the Baltic, April 
1994 (C.M. 1994lAssess:17) and reanalysis of catch data 
carried out by ACFM. 



3.1.3 Cod in Sub-divisions 25-32 Details given in Table 3.1.6. 

Catch data (Tables 3.1.2 and 3.1.4): Forecast: Not available. 

- .... ----------""",-,"%""- 

Year Rec Agreed ACFM hlanagement advice for 1994: ACFkl has no bash tin 

TAC TAC? 
changing its advice concerning the 1994 catch. 

catch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . , . . . . , . . , . . . . , . . , , . . . . . , , . . , . . . . . . . -." 
Ll I 

1988 150 194 
Management advice for 1995: ACFM considers this 

1989 179 220 179 
stock to be in a depleted state and recommends no 

1990 129 210 154 
fishing in 1995. 

1991 122 171 122 
1992 LPL 100 55 

Special comments: It is not possible for ACFM to provide 

1993 I 40 40 
management advice based on precise estimates of stock size 

1994 25 60 
due to the large uncertainties in the catch data for 1992 and 
1993. Due to the recruitment of the 1991 year class the 

(Weights in '000 t) "NO fishing.  or total Baltic. stock size may have increased somewhat from its minimum 

Historical Development of the Fishery: The landings 
increased in the late 1970s from about 150,000 t to around 
350,000 t in the early 1980s, but decreased thereafter. The 
level of landings in 1992 and 1993 is not precisely known 
due to incomplete reporting. The likely ranges are thought 
to be 55,000 - 80,000 t in 1992 and 25,000 - 50,000 t in 
1993. 

State of stock: Soawnine Stock size has been declining 
from a high level during 1980-1983 to a record low level in 
recent years. The pronounced uncertainties in reported 
landings for the last few years have caused the estimates of 
present stock levels to be imprecise. 

Fishing mortalities have been high and, at least up to 1992, 
increasing. They are at a level about three times the F,, 
reference point. 

Recruitment (at age 2) has been below the long-term 
average and decreased after the 1985 year class. Both the 
1989 and 1990 year classes are very small (i.e. 15% and 
25% of the average). The 1991 recruits are more 
numerous (about 50% of the average). The first estimate 
obtained for the 1992 year class indicates a strength about 
30% of the average. 

Landings 

400 
Mean = 217 

- 3C0 
8 203 
0 

1CO 

0 

Fishing moltality (age 4-7) 

Mean 0.94 

level. The very high fishing mortalities indicated at 
present, however, may hamper a rebuilding of the 
spawning stock. Last time ACFM was able to provide 
advice based on sufficient information the stock was in a 
depleted state. In view of the poor quality of the 
information added since, ACFM has no basis for a revision 
of its position conceming the state of the stock and advises 
a very cautionary approach in the management of it. 

Catch rates were reported to be good during the first 
months of 1994. These catches were dominated by the 1991 
year class. The data available on these catches have not 
been sufficient to enable ACFM fully to explain the 
observed increase. 

Data and assessment: The information on catches, 
landings and effort from the commercial fisheries in both 
1992 and 1993 is regarded as highly unreliable. The results 
from the catch analyses, tuned by abundance indices from 
trawl surveys, therefore become imprecise for the most 
recent years. Year class strength is estimated from surveys. 

Source of information: Report of the Working Group on 
the Assessment of Demersal Stocks in the Baltic, April 
1994 (C.M. 1994/Assess:17). 

Rec~uitment (age 2) 

Mean = 340 
n 

Spawning stockbiomass 

Mean = 467 



3.1.4 Selection properties of cod trawls 

Reply to a Swedish request for an evaluation of experi- 
ments on the introduction of square mesh panels in the 
cod-end of cod trawls. 

Experiments were performed in 1993 in order to improve 
selectivity in cod trawls by means of selection windows. 
The idea is that selection can be improved by incorporating 
a small window about (5.2 x 0.75 m) along the side of the 
cod-end. The meshes used were not genuine square meshes 
but diamond meshes kept open by a special mounting 
technique and by having the net material coated with plas- 
tic. The window is easy and inexpensive to install and does 
not affect fishing effectiveness or bebaviour of the trawl. 
The selection window has been tested both in controlled 
experiments and by the commercial fishing fleet. The re- 
sults obtained so far show that the window substantially 

3.2 Flatfish stocks in the Baltic 

3.2.1 Flounder 

The total catch of flounder has remained stable for about 20 
years although area changes have occurred. During recent 
years the catch has decreased slightly in the eastern Baltic 
(Table 3.2.1) in Sub-divisions 26 and 28, where most of the 
catches are taken in a directed flounder fishery and as by- 
catches in the cod fishery. In the western Baltic flounder 
catches consist mostly of by-catches in the cod fishery. In 
1993 a large increase in landings was observed in Sub- 
division 25. Because of the decreasing importance of cod, 
there has been a growing interest in developing the 
flounder-fishery in some areas. 

The data base for most of the flounder stocks is incomplete 
and it has not been possible to cany out an assessment for 
any of the stocks. Data on discards are lacking in most 
areas and data on effort and CPUE are minimal. Very few 
indices of recruitment are available. 

3.2.2 Plaice 

improves the selection properties: selection factor about 
3.7 and a narrow selection range of 2.6 cm. The test by the 
commercial fleet supports the results and no negative im- 
pacts on efficiency or in handling were reported. The 
wearing of the window material was insignificant after two 
months' fishing. 

Experiments are being continued to document the selectiv- 
ity properties further and to determine the mesh size 
equivalent to a 35 or 37 cm minimum landing size of cod. 

ACFM is aware of the need for further documentation of 
the properties of the selection window and is also aware 
that the method presented may not be the final solution. If 
the further results confirm that the new experimental win- 
dow is as successful in preventing young cod from being 
caught as the increase in mesh size to 120 mm (diamond 
mesh) recommended by ACFM in 1993 then the selection 
window can be used as an alternative. 

3.2.3 Dab 

The total catches of dab have been rather stable in the last 
ten years and about 90% of the catches are taken in the 
western Baltic in Sub-divisions 22 and 24 (Table 3.2.3). 

3.2.4 Turbot 

The total catches of turbot in the Baltic have been 
increasing since 1984 and reached their highest level in 
1993 (Table 3.2.4). There are indications that a directed 
turbot gill-net fishery is developing in Sub-division 25. 

3.2.5 Brill 

Data on landings of brill are given in Table 3.2.5. There are 
gaps in the information and thus the total catch figures are 
preliminary. 

Sub-divisions 22 and 24 are the important areas for the 
plaice fishery in the Baltic. The total catches of plaice 
(Table 3.2.2) were high in the 1970s and a decrease in 
catches was observed at the beginning of the 1980s. Since 
then catches have been at a lower level and in 1993 they 
were the lowest on record. 





4 BALTIC SALMON AND TROUT 
STOCKS 

Salmon stocks 

Naturally reproducing salmon stocks exist in about 30 riv- 
ers in the Baltic area. A rough estimate of the smolt run in 
1993 suggests that approximately 0.5 million wild smolts 
migrated. Many rivers have been dammed and spawning 
and nursery areas have disappeared. To compensate, hatch- 
eries have been built on these rivers and reared stocks are 
released. Normally these fish feed in the sea and migrate to 
rivers as spawners where they are taken and used as hrood- 
stock. 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 using some spawning fish returning from the sea. A total 
of 6.1 million hatchery-reared smolts were released in a 
number of river mouths and coastal release sites in 1993. 

While feeding in the sea, salmon are caught by drift nets 
and long lines while, during the spawning run, they are 
caught along the coast by trap nets. In the river mouths set 
gills nets are used and there is an angling fishery in the 
rivers. The offshore fishery and most of the coastal fisheries 
exploit both wild and reared salmon. Wild salmon cannot 
easily be distinguished from reared fish and therefore it is 
only possible to exploit reared fish separately during the 
homing migration when salmon approach their release sites 
near river mouths. 

Status of stocks 

Since 1974 there has been fry mortality (10-30%) associated 
with the M74 syndrome. This was first observed in Swedish 
and later in Finnish hatcheries. In 1992 a remarkable in- 
crease in moltality was observed (70-90%) and mortalities 
are currently at that level. 

Wild salmon stocks have been well below optimal levels 
and recent low parr densities suggest that there will be a 
severe decline in smolt runs in 1995 and onwards. This is 
thought to be the result of M74 affecting the wild stocks. 

Reared smolt production has not decreased in 1994 but will 
decrease in Sweden in 1995 and onwards where the M74 
syndrome has affected hatchery production. 

Management 

To safeguard wild stocks the offshore and coastal fisheries 
should be closed in 1995 and reared fish should be har- 
vested close to their points of release. Smolt releases should 
be restricted to those rivers where they can he harvested 
without interacting with wild stocks. All hatchery-reared 
smolts should be finclipped and subsequently no salmon 
without finclips should be landed. 

Sea Trout 

Most of the sea trout stocks in the Baltic make short migra- 
tions into coastal waters but the Polish stocks and some 
Swedish stocks in the Main Basin area migrate into the 
offshore area. 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 lining. 

Status of stocks 

Naturally reproducing sea trout stocks exist in at least 250 
rivers or brooks. Stocks in at least 24 rivers are in good 
condition with parr densities at optimal levels. However, 
knowledge of the remaining stocks is scarce and many of 
the stocks are thought to be in poor condition. A rough 
estimate ofthe wild smolt production is around 0.5 million 
smolts taking into account that there are a number of stocks 
that have not been surveyed. 

Hatchery-reared smolt production in 1993 was about 3 
million and much of the sea trout catch is based on smolt 
releases. Sea trout stocks do not seem to be affected by M74. 

Management 

Sea trout stocks feeding in coastal waters are exploited in 
local fisheries and should be managed on a national or local 
basis. The stocks entering the offshore areas would benefit 
from restrictions to salmon fisheries. 



4.2 Salmon catch. This makes the management of the fishery difficult 
as wild fish cannot easily he distinmished from reared fish - 
and are taken in most of the fisheries that exploit the reared 4'2'1 Salmon in the Basin and the stocks. The only fisheries that do not exploit wild salmon 

of Bothnia (Sub-divisions 24-31) are those in the mouths of rivers which support no wild 

Catch data (Table 4.2.1): 
stocks, 

-. - There has been a single TAC in operation for all the marine 
1 ALS - fisheries for salmon since 1991. Until 1992 the TAC was 
Year Rez TAC Agreed TAC .......................................................................................................................... expressed in weight and subsequently it  has b z n  expressed 

'000 t '000 fish '000 t '000 fivh in numbers of fish. 
1987 

Landings ..--- 
Year Coast & rlvers Offshorz 'l'oral .............................................................................................................................. 

'000 t '000 1 '000 t '000 fisl1 

1988 0.47 2.43 2.90 791 
1989 0.73 3.27 4.00 1049 
1990 1.43 3.65 5.07 1131 
1991 1.14 3.00 4.15 776 
1992 1.35 2.66 4.01 726 
1993' 0.96 2.55 3.51 659 

1) Preliminary data. 2) TAC much below present levels 
3) Equivalent to 2.25-2.70 thousand t. 

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. However, the pro- 
portion of the total catch taken by the coastal and river 
fisheries has increased in recent years. 

State of stocks: Salmon smolt production in the Gulf of 
Bothnia and Baltic Main Basin are shown below (in mil- 
lions): 

1) Preliminary data 2) Wild smolt production estimated 
annually only for rivers Tomionjoki and Simojoki; the 
total production is therefore a rough estimate. 

Wild stocks: Wild salmon stocks have been well below 
optimal levels for many years. It is now feared that M74 is 
affecting the wild spawning stocks in Swedish and Finnish 
rivers thereby causing a severe decline in numbers of wild 
parr. 

Although limited data are available, wild salmon in Latvian 
rivers do not appear to he depleted. This may he because 
they are not as heavily exploited in coastal fisheries and 
because they may not have been affected by M74. 

Historical development of the fishery: The management Reared stocks: Production of reared salmon smolts has 
objective for Baltic salmon fisheries as stated by the Inter- fluctuated around 5 million for at least the last 10 years. 
national Baltic Sea Fishery Commission is to safeguard However, the presence of M74 in broodstock is now affect- 
wild salmon stocks. However, the wild salmon popula- ing production in Swedish hatcheries. Reared production in 
tions are at extremely low levels, and in recent Years, other countries has not been reduced as yet. 
reared fish have probably constituted more than 90% of the 

Iandings 

Mean = 3.03 



Forecast for 1995: Wild stocks: Surveys of juvenile 
salmon in streams and rivers around the Baltic show that 
the wild smolt runs will increase to 645,000 in 1994. This 
is the highest number for at least 10 years but it is still only 
a very small proportion of the optimum production. The 
numbers of parr, however, are currently extremely low and 
future smolt nrns in these areas are expected to be greatly 
reduced. It is estimated that the 1995 run of smolts will be 
265,000. This will result in a significant reduction in 
returns of adult wild salmon from 1996. 

Reared stocks: The forecast production of reared smolts in 
1994 is 4.49 million. Reared production in some areas is 
affected by M74 and is therefore likely to he low for at 
least the next 2-3 years. This will result in a reduction in 
stocks of reared adult salmon from 1996. 

Management Advice: In order to safeguard the wild 
stocks, the offshore and coastal fisheries should be closed 
in 1995. If fishing is permitted the catch should be as close 
to zero as possible. 

Reared fish should he harvested close to their points of 
release where this can be achieved without taking wild fish 
(i.e. in the mouths of rivers which support no wild stocks 
and at certain coastal release sites). 

Special comments: In 1993, ACFM indicated that "if 
reproduction andlor survival of wild smolts is shown to be 
seriously affected by M74, a ban on all fishing for wild 
salmon may be required". Data presented in 1994 indicate 
that runs of wild salmon smolts in Swedish and Finnish 
rivers will fall to critically low levels from 1995, possibly 
as a result of M74. Thus, in order to realise the manage- 
ment objective of safeguarding the wild salmon stocks in 
the Baltic, major changes in policy will have to he adopted. 
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. 

If wild fish are to be protected, it will not he possible to 
exploit reared fish in the offshore or coastal fisheries. To 
safeguard the genetic integrity of the wild stocks it will 
also be necessary to ensure that reared fish do not enter 
rivers where there are existing wild stocks. 

Consequently: 

Reared smolt releases should be restricted to rivers 
where they can be recaptured and where their ex- 
ploitation will not affect wild salmon stocks. 

The areas where exploitation of reared stocks is 
allowed should be delimited and should be de- 
signed to ensure that there is no exploitation of 
wild stocks. 

All reared smolts released should be finclipped to 
allow their identification in fisheries. 

No salmon without finclips should he landed. 

More information is required on wild stocks in Latvian 
rivers. If it can be confirmed that spawning and nursery 
areas are being well utilised and that wild smolt runs are 
close to optimal levels, a fishery of 16,000 fish could he 
permitted within the Gulf of Riga to exploit fish returning 
to local rivers. 

Data and assessment: Estimates of wild smolt production 
are available for each region, hut many estimates are based 
on limited sumeys. 

Source of information: Report of the Baltic Salmon and 
Trout Assessment Working Group, April 1994 (C.M. 
19941Assess: 15). 



4.2.2 Salmon in the Gulf of Finland (Sub- 
division 32) 

Catch: The catches in the coastal and river fisheries 
increased up to 1990 and have remained around 400 t since 
then. Catches in the offshore fishery have declined since 
the late 1980s and have been between 110 and 190 t during 
the 1990s (See Table 4.2.1). 

TAC: - 
Year Rec TAC Agreed TAC . . . . . . . . . .. . . . .. . ... . . . . .. . . . . . . .. .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . ,. . . ,, . . , . . ,,, , . . 

'OW fish '000 1 '000 fish 
1987 

1993' - 0.38 0.13 0.51 99 
1) Preliminarv data. 2) Reared stock onlv: eanivalent to ,, 
600 t. 3) Reared stock only; equivalent to 400 t. 

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. This fishery expanded and a coastal trap net 
fishery developed with the growth of smolt rearing 
programmes in Finland in the 1980s. The management 
objective in this region is currently the same as for the 
remainder of the Baltic, to safeguard wild stocks. 

A TAC of 430 t was introduced for 1991 and 1992. In 
1993 and 1994, the TACs were expressed in numbers 
rather than weight and were 109 and 120 thousand fish 
respectively. The latter figure was approximately twice the 
recommended figure. 

State of stocks: Salmon smolt production in the Gulf of 
Finland is shown below (in thousands): 

1988 15 569 584 
1989 15 432 447 
1990 15 573 588 
1991 15 501 516 
1992 15 415 430 
1993 15 424 439 
1994 -- 15 370' 385l 

1) Preliminary data. 2) Assumed. 

Wild stocks: There are thought to be wild salmon stocks in 
six rivers in the Gulf of Finland, hut information on these 
is very limited. Production of wild smolts in the 1980s 
was assumed to be about 15,000. 

Reared stocks: Hatchery production in the Finnish smolt 
rearing programme is stable at around 400,000 fish per 
annum. This production is supported by hatchery 
broodstock and is not expected to he affected by M74 in 
the short term. 

Forecast for 1995: Wild stocks: Only one river was 
surveyed in 1993 and no O +  parr were found. It is 
possible that wild stocks are very severely depleted and 
some may even be extinct. 

Reared stocks: Hatchery-reared smolt production is 
expected to remain at around 400,000. 

Management advice: To safeguard the wild stocks, the 
offshore and coastal fisheries should be closed in 1995. If 
fishing is permitted the catch should be as close to zero as 
possible. Reared fish should he harvested close to their 
points of release in river mouths and at coastal release sites. 

Special comments: From the available evidence it is 
uncertain whether there are any wild stocks remaining in 

Landings the Gulf of Finland. Surveys should be undertaken to 

Mean = 0.25 determine the status of wild stocks in this region and to 
investigate their patterns of migration and exploitation. If 

0.8 all wild stocks are shown to he extinct the fisheries need no 
0.6 longer he constrained by the management objective of 
0.4 safeguarding wild stocks. 

- 0.2 
0 Source of information: Report of the Baltic Salmon and 

1972 1975 1978 1981 1984 1987 1990 1993 Trout Assessment Working Group, April 1994 (C.M. 
1994IAssess: 15). 



4.3 Sea Trout 

Catch data: Catches of sea trout have increased over the 
past seven years, particularly in the Baltic Main Basin (See 
Table 4.3.1) 

1993' 897 240 718 1855 
(Weights in t) 1) Preliminary data. 

Description of fishery: The International Baltic Sea 
Fishery Commission has not stated a management objective 
for sea trout stocks in the Baltic. 

Sea trout stocks in the Baltic exhibit two types of migration 
pattern. Most of the stocks only migrate into coastal 
waters, but some, particularly those from Poland and 
southern Sweden, move further into offshore areas. The 
fish that migrate only short distances are mainly exploited 
in coastal and river fisheries, while those that migrate 
offshore are also taken as a by-catch in the offshore salmon 
fishery. 

The pattern of exploitation therefore varies between stocks. 
In the Bothnian Bay, the stocks are mainly caught in gill 
nets set for whitefish. This fishery uses nets with small 
mesh sizes which take small (young) sea trout, often in 
large numbers. In Sub-divisions 28, 29, 30 and 32, sea 
trout are mainly taken in directed fisheries using anchored 
floating nets or trap-nets. The stocks that migrate into the 

Landings 
Mean = 0.83 

offshore areas in the Main Basin are, like the salmon, 
exposed to all fisheries. 

Status of stocks: Currently at least 250 rivers in the Baltic 
support natural stocks of sea trout. There are no estimates 
of the number of sea trout that previously existed or of the 
current levels of natural smolt production. However, 
stocks in at least 24 rivers are thought to be in good 
condition with nursery areas well utilised. Many of the 
remaining stocks are thought to be in poor condition and 
some of these stocks are enhanced by releases of fry and 
parr. Compensatory releases of smolts are also made in 
several of the main rivers used for hydroelectric power 
generation. 

Sea trout stocks do not seem to be affected by M74 

Forecast for 1995: 

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. 

The stocks moving into offshore areas would benefit from 
any restriction to the salmon fisheries. 

Special comments: Management of sea trout stocks in the 
Baltic is complicated by the lack of data on their current 
status. Information is also required on patterns of 
migration of individual stocks. If sea trout stocking 
programmes expand, wild stocks could face similar 
problems to the salmon. 

Source of information: Report of the Baltic Salmon and 
Trout Assessment Working Group, April 1994 (C.M. 
1994IAssess: 15). 



4.4 Information on M74 

Description of M74 

M74 is a syndrome which causes severe mortality in the 
early life stages of Baltic salmon. The 'M' stands for the 
Swedish word 'MiljBn', meaning environment, and the 
'74' for the year when the syndrome was first observed. 
Behavioural disorders, characterised by 'wiggling 
hehaviour' have been observed in both male and female 
adult salmon broodstock in the Baltic. Offspring from 
females exhibiting this hehaviour are nearly always affected 
by M74; furthemore, one study has shown that the 
offspring of over 70% of apparently 'normal' females were 
also affected. 

tolerance of the stocks to M74 thus indicating the influence 
of genetic factors. However, no genetic link with M74 has 
yet been demonstrated. 

Prey species: Sprat is one of the main food items of 
salmon in the Baltic and there has been a significant 
positive correlation between the incidence of M74 and the 
size of the spawning stock of Baltic sprat. Herring also 
constitute a major part of the diet. Growth of Baltic 
herring has been reduced since the late 1980s. Thus, if 
salmon select prey of a particular size, the mean age of the 
herring in their diet may be 1-2 years older than 
previously. As concentrations of organochlorine 
contaminants in fish species increase with age, this could 
have resulted in an increase in the uptake of contaminants 
(e.g. DDT and PCBs) in the salmon. 

The first signs of M74 in yolk sac fry are usually observed 
2.3 weeks after hatching when about two.thirds of the volk Ca~tenoids:  Uptake of the carotenoid astaxanthin has - 
sac has been absorbed. Compared with yolk sac decreased in recent Years. This is shown by the paler flesh 

fry, those affected by M74 reveal the following symptoms: colou' of these fish. Primary production of astaxanthin 
occurs in phytoplankton and is transferred by crustaceans . lethargy and weak avoidance reactions (swimming eaten by herring and sprat to salmon. Astaxanthin acts as 

movements are short, uncoordmated rushes provitamin A in salmon and is essential for the growth and 

leading to quick exhaustion); survival of fry. 

the yolk sac fry are greyish in colour; Milder winters in recent years: The occurrence of mild 
winters between 1988 and 1992 has resulted in higher . fragility of blood vessels is seen as haemorrhages average winter temperature of sea water in the southern 

@rimarily in the heart region) and precipitates in Main Basin. This is correlated with the occurrence of 

the yolk sac close to fat droplets; M74. This may be because at temperatures above 3'12, 
salmon may be expected to have a comparatively high food 

the yolk sac may be swollen and exophthalmus is intake and the transfer of lipophilic contaminants from 
observed, indicating osmoregulatory disturbances; "!'Iat may be increased. 

the hepatocytes show increased vacuolisation and 
lower glycogen content compared to normally 
developing fry; 

the hepatic cytochrome P450-dependent 7- 
ethoxyresorufm-0-deethylase (EROD) activity is 
very high. 

Nearly all the fry in an affected family normally die within 
3-5 days. 

Possible causes of M74 

ACFM considered the available information on factors 
which may he involved in causing M74: 

Infectious agents: There are no indications that infectious 
agents are involved in the etiology of the M74 syndrome. 

Rearing environment: There are no indications that 
hatchery rearing environments or rearing practices (e.g. 
chemical treatments) cause or exacerbate the M74 
syndrome. 

Genetic factors: It is possible that the different mortality 
rates observed in different hatcheries could reflect different 

Chemical contaminants: There are some indications of 
links h e w n  offspring mortality and the concentrations of 
several organochloriue compounds (PCBs, DDT, PAHs, 
polychlorinated dioxins and dibenzofnrans (PCDDIPCDF)) 
in the parent fish. Significant correlations have been found 
between concentrations of chlordane and toxaphene in the 
muscle tissue of spawning females and mortality of 
offspring in early stages. Dioxins and polychlorinated 
diphenyl ethers (PCDEs) contribute to the toxic load in 
salmon when calculated by toxic equivalency loading but 
insufficient data are available to show a link with M74. 
Polychlorinated naphthalenes (PCNs) have been detected in 
somewhat higher concentrations in females affected by 
M74 than in females with viable offspring. Concentrations 
of heavy metals are now low in the Baltic and are thus 
unlikely to contribute significantly to the M74 syndrome. 

Other factors: In recent decades the Baltic Sea has been 
heavily influenced by natural and anthropogenic factors 
which have considerably changed the structure and function 
of its ecosystem. Many of these changes have been on a 
large scale and include both biotic and abiotic changes (e.g. 
water quality, water temperature, food web structure) 
which may directly or indirectly affect the reproduction of 
fish. 



Conclusion: There was a dramatic increase in mortal~ties Impact of M74 on stocks 
attributed to M74 in 1992, and they have remained at a 
high level since that time. The first year classes of reared The impact of M74 on the wild and reared stocks of salmon 
salmon which produced offspring with high levels of M74 and sea trout in the Baltic has been discussed in Sections 
emigrated as smolts in 1988. All subsequent year classes 4.2 and 4.3 of this report. 
appear to have been affected. Although no clear 
conclusions can be drawn about the causes of M74 at Source of information: Report of the Study Group on 
present, it appears likely that it is related to the marked Occurrence of M74 in Fish Stocks, March 1994 (ICES 
environmental changes that have been ohsewed in the C.M. 1994/ENV:9). 
Baltic since 1988. It appears that the syndrome may he 
mediated through the diet and that chemical contaminants 
may play a major role. 



5. SEALS IN THE BALTIC 

5.1 Harbour seals 

The numbers of harhour seals in the Baltic are undoubtedly 
very much lower than they were at the beginning of the 
century. There are two apparently distinct populations of 
harhour seals in the Baltic. The population in ICES Divi- 
sion IIld, approximately equivalent to Sob-divisions 24-32 
is small and genetically distinct. This population was not 
affected by the 1988 epizootic. The population in ICES 
Divisions IIIh and c, approximately equivalent to Sub- 
divisions 23 and 22 respectively suffered 60% mortality 
during the 1988 epizootic and this population has not re- 
covered from the effects of the 1988 phocine distemper 
epidemic. Levels of contaminants in all Baltic harbour seals 
are relatively high and there is a by-catch of harbour seals 
in the drift net fisheries for salmon. Although the official 
statistics suggest that only a few animals are killed each 
year, these by-catches might be a siaificant factor in 
slowing down the recovery of the numerically small Baltic 
population. 

5.2 Ringed seals 

There is considerable uncertainty about the total number of 
ringed seals in the Baltic because no information has been 
available for the Gulf of Finland, which holds an appre- 
ciable part of the population, since 1984. However, an 
aerial survey of the Gulfs of Finland and Riga is scheduled 
for April 1994. Regular aerial surveys of ringed seals in 
the Bay of Bothnia coinmenced in 1984. These suggest that 
numbers have increased, although this may be the result of 
immigration by seals from the Gulf of Finland in response 
to the greatly reduced ice cover during the last five win- 
ters. At present, there are about 3,000 animals in the Bay 
of Bothnia. It has been estimated that there may have been 
at least 300,000 ringed seals in the Baltic at the beginning 
of the century from catch statistics and an estimate of 
population size in the 1970s. This analysis needs to he 
repeated with a wider range of demographic parameter 
values to provide an estimate of the range of initial popu- 
lation sizes which are consistent with the catch history and 
recent survey results. Nevertheless, it is clear that the pres 

ent population represents only a small fraction of the his- 
toric level. Until the 1960s, hunting was the major cause of 
the marked decline in the numbers of ringed seals in the 
Baltic. However, the decline continued after hunting pres- 
sure was reduced, due to reduced population fecundity 
which may have been caused by pollution. 

There is a by-catch of ringed seals in the fixed-net fishery 
for salmon. This mortality appears to be low (c 1 %  per 
a ~ u m ) ,  but its impact on the recovery of the population 
should be evaluated. 

High levels of contaminants were found in Baltic ringed 
seals in the 1960s and 1970s. In addition, a large propor- 
tion of the adult females had uterine occlusions, resulting 
in reduced fecundity (when only one horn was occluded) or 
sterility (when both horns were occluded). There are signs 
that the level of DDT and PCBs in the blubber of ringed 
seals are decreasing and there has also been a reduction in 
the incidence of uterine occlusions. The proportion of 
young (ages 1-4) animals taken during the spring hunt for 
scientific sampling has started to increase, which provides 
indirect evidence of an increase in population fertility. 

5.3 Grey seals 

1,300 pups were counted at colonies in Estonia in 1992. 
The historic population was undoubtedly much larger. A 
figure of 100,000 has been proposed in the literature hut 
the basis for this is unclear. However, catch statistics are 
available and an estimate of numbers at the beginning of 
the century could be back-calculated. 

The reported by-catch for the last three years has averaged 
90 animals. This represents an annual mortality of 2-3%. 

High pollution levels were found in Baltic grey seals in the 
1960s and 1970s. Uterine occlusions were also common, 
although the incidence was only about half that recorded 
for ringed seals. There has been a reduction in the levels of 
DDT in grey seal blubber, but PCB levels have not 
changed significantly. PCB levels in grey seals may have 
remained relatively high if there has been a shift in the diet 
of the seals from white fish to fatty fish in response to 
recent changes in prey availability. 



Table 1.1.1 Nominal fish catches in the Baltic from 1973-1993 (in '000 t). Anadromous species, 
except salmon, not included. (Data as officially reported to ICES.) 

-- 

Year Species Total 

Cod Herring Sprat Flatfish Salmon Freshwaterspecies Others 

1 Preliminary. 



Table 1.1.2 Nominal catch (tonnes) of HERRING in Divisions IIIb,c,d, 1963-1993. (Data as officially reported 
to ICES.) 

Year Denmark 

14,991 

29,329 

20,058 

22,950 

23,550 

21,516 

18,508 

16,682 

23,087 

16,081 

24,834 

19,509 

18,295 

23,087 

25,467 

26,620 

33,761 

29,350 

28,424 

40,289 

32,657 

32,272 

27,847 

21,598 

23,283 

29,950 

26,654 

16.237 

Finland 

48,632 

34,904 

44,916 

41,141 

42,931 

58,700 

56,252 

51,205 

57,188 

53,758 

67,071 

73,066 

69,581 

75,581 

78,051 

89,792 

83,130 

74,852 

65,389 

73,501 

83,679 

86,545 

88,702 

83,800 

82,5223 

9 2 , 8 ~ 4 ~  

81,1223 

66.078~ 

German 
Dem.Rep. 

10,900 

7,600 

11,300 

18,600 

42,900 

39,300 

19,100 

38,000 

41,800 

58,100 

65,605 

70,855 

71,726 

58,077 

62,450 

46,261 

50,241 

59,187 

56,643 

50,868 

51,991 

50,073 

51,607 

53,061 

50,037 

53,539 

54,828 

40,187 

Germany, 
Fed.Rep. 

16,588 

16,355 

14,971 

18,252 

23,546 

16,367 

15,116 

18,392 

16,509 

10,793 

8,779 

9,446 

10,147 

6,573 

7,660 

7,808 

7,786 

9,873 

9,124 

8,928 

9,273 

8,166 

9,079 

9,382 

6,199 

5,699 

5,777 

5,152 

Poland 

28,370 

19,160 

20,724 

27,743 

32,143 

41,186 

37,085 

46,018 

43,022 

45,343 

51,213 

55,957 

68,533 

63,850 

60,212 

63,850 

79,168 

68,614 

64,005 

76,329 

82,329 

78,326 

85,865 

77,109 

60,616 

60,624 

58,328 

60,919 

Sweden 

27,691 

31,297 

31,082' 

30,511 

36,900 

53,256 

30,167 

3 1,757 

32,351 

41,721 

59,546 

60,352 

62,791 

41,841 

52,871 

54,629 

86,078 

92,923 

84,500 

92,675 

86,561 

65,519 

57,554 

39,909 

36,446 

41,828 

65,032 

55.174 

USSR 

78,580' 

84,956 

83,265 

92,112 

108,154 

124,627 

118,974 

110,040 

120,728 

118,860 

127,124 

117,896 

113,684 

124,479 

126,000 

130,642 

118,655 

118,074 

110,782 

99,175 

112,370 

105,577 

110,783 

115,665 

113,844 

122,849 

121,784 

116.478 

Total 

225,752 

223,601 

226,216 

251,309 

310,124 

354,952 

295,202 

312,094 

334,685 

344,656 

404,172 

407,081 

414,757 

393,488 

412,711 

419,602 

458,819 

452,873 

418,867 

441,765 

458,860 

426,478 

431,437 

400,524 

372,947 

407,313 

413,525 

360.225 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden Russia Total 

1991 23,995 27,034~ 51,546~ 16,022 33,270 6,468' 45,991 59,176 31,755 ~ 9 5 , 2 5 7 ~  
1992 33,855 29,556 72,1713 17,746 25,965 n/a 52,864 75,907 27,979 336,043~ 
1993 34,945 32,982 77,3533 20.143 21,949 n/a 50.833 86.497 23.545 3 4 ~ ~ 2 4 7 ~  

1 Including Division IIIa. 
' ~ a r ~ e  quantity of herring used for industrial purposes is included with "Unsorted and Unidentified Fish". 
3 Includes some b catch of sprat. z- 4 ~ s  reported by stonian authorities; 32,683 t reported by Russian authorities. 
5 ~ s  reported by Lithuanian authorities; 6,456 t reported by Russian authorities. 
'~reliminarv - - .-------- ~~- 

n/a = not available, 



Table 1.1.3 Nominal catch (tonnes) of SPRAT in Divisions IIIb,c,d, 1963-1993. (Data as officially reported to 
ICES.) 

Year Denmark Finland German Germany, Poland Sweden USSR Total 
Dem.Reo. Fed.Reo. 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden Russia Total 

1991 21,781 14,124~ 99' 736 17,996~ 3,569 23,200 8,328 20,736 110,569~ 
1992 28,210 4,140 893' 608 17,388 n/a 30,126 53,558 9,851 144,774~ 
1993 27,435 5,763 206' 8,267 12,553 n/a 33,701 92,416 10,745 191,086~ 

I 
2 
Including Division IIIa. 
Some by-catch of sprat included in herring. 

3 ~ s  4 repoaed by Estonian authorities; 17,893 t reported by Russian authorities. 
As reported by Latvian authorities; 17,672 t reported by Russian authorities. 



Table 1.1.4 Nominal catch (tonnes) of COD in Divisions IIIb,c,d, 1963-1993. @ata as officially 
reported to ICES.) 

Year Denmark Faroe Finland German Germany Poland Sweden USSR Total 
Islands Dem.Rep Fed.Rep. 

Year Denmark Estonia Faroe Finland Germany Latvia Lithuania Poland Sweden Russia Total 
Islands 

1991 50,640 1,805~ 2,992 1,662 8,637 2,627 1,849 25,748 39,552 3,196 138,708~ 
1992 30,418 1,369 593 460 6,668 1,250 nla 13,314 16,244 404 70,720; 
1993 10.919 70 558 203 5.127 1.333 nla 8.909 12.201 483 39,803 

1 
2 
Including Division IIIa. 

3 
Includes catches from United Kingdom (England & Wales) of 2,901 t. 
As reported by Estonian authorities; 1,812 t reported by Russian authorities. 

4~reliminary. 
nla = not available. 



Table 1.1.5 Nominal catch (tonnes) of FLATFISH in Divisions IIIb,c,d, 1963-1993. (Data as officially reported 
to ICES.) 

Year Denmark Finland German 
Dem.Rep. 

3,390 

4,600 

2,300 

2,900 

3,400 

3,600 

2,800 

2,200 

2,500 

3,200 

3,419 

2,390 

2,172 

2,801 

3,378 

4,034 

4,396 

3,286 

3,031 

3,608 

3,957 

3,173 

4,290 

3,480 

2,457 

3,227 

3,822 

1,722 

Germany, 
Fed.Rep. 

794 

905 

899 

647 

786 

769 

681 

606 

553 

542 

655 

628 

937 

836 

960 

1,106 

665 

460 

704 

543 

751 

662 

542 

494 

757 

759 

644 

820 

Poland Sweden USSR Total 

Year Denmark Estonia Finland Germany Latvia Poland Sweden Russia Total 

1991 5,583 24x3 76 3,055 4 4 9  4,009 224 317~  13,957~ 

1 Including Division IIIa. 
' ~ x c l u d i n ~  subsistence fisheries. 
3 ~ s  reported by Estonian authorities; 236 t reported by Russian authorities. 
4 As reported by Latvian authorities; 466 t reported by Russian authorities. 



Table 2.2.1 Catches of herring ('000 t) in  the Baltic by country and sub-division, 1992 
and 1993. 

Year and Total Sub-division 
country catch 22 23 24 25 26 27 28 29 30 31 32 

1992 
Denmark 
Estonia 
Finland 
Germany 
Latvia 
Lithuania 
Poland 
Russia 
Sweden 71.08 1.7 22.3 19.5 1.2 18.1 3.3 0.8 3.7 0.4 
Total 341.3 13.5 4.5 66.7 49.8 32 18.2 45.4 26.1 39.3 7.3 38.4 

1993 
Denmark 49.8 14.6 3.3 23.0 8.9 
Estonia 32.7 9.6 4.9 18.2 
Finland 75.4 0.05 0.7 22.5 36.2 7.5 8.4 
Germany 11.0 2.1 8.9 
Latvia 25.4 0.7 0.04 24.7 
Lithuania 3.0 3.0 
Poland 41.1 25.9 15.2 
Russia 21.6 10.6 3.5 7.5 
Sweden 87.2 0.7 16.2 16.7 8.6 20.9 20.2 3.5 0.4 
Total 347.1 16.7 4.0 48.1 51.4 38.1 24.5 55.1 27.4 39.7 7.9 34.1 

Lithuania 1993: Assumed value. 



Table 2.2.2 HERRING in Division llla and Sub. Division 22-24. 1985 - 1993 
Landings in thousands of tonnes. 
(Data provided by Working Group members 1993). 

Grand Total 349.0 307.5 336.2 432.4 286.4 279.9 257.8 311.4 294.9 

* Preliminary data. 



Table 2.2.3 Herring in Sub-divisions 22-24 and Division IUa 

Year 1987 1988 1989 1990 1991 1992 1993 1994 

NORTH SEA 

CATCH 

Baltic-Div.IIla-type spring spawners 14 23 20 8 8 8 9 

TAC DIVISION IlIa  
Pred. catch of autumn spawners 96 153 

112' 99' 84' 67 91 90 93-113 5 Recommended spring spawners 

Recammended mixed clupeoids 80 80 80 60 0 0 0% 

Agreed herring TAC (spr. & aut. spawn.) 138 138 138 120 104.5 124 165 148 

Agreed mixed clupeoid TAC 80 80 80 65 50 50 45 43 

CATCH 
National landings3 234 333 192 202 188 227 214 

Catch as used by ACFM 220 330 162 195 191 227 214 

CATCH BY FLEETISTOCK 

Autumn spawners landed for human con. 26 47 44 

Autumn spawners in mixed clupeoid fish. Not available 13 23 25 

Autumn spawners in other ind. landings 38 82 63 

Autumn spawners total 161 201 91 774 77 152 132 

Spring spawners landed far human con. 68 53 68 

Spring spawners in mixed clupeoid fishery Not available 5 2 1 

Spring spawners in other ind. landings Not available 40 20 12 

Spring spawners total 59 129 71 118' 114 75 81 

TAC SUB-DIVISIONS 22-24 
Recommended TAC 97 90 64 87 80 57-68 5 

Agreed TAC Sub-divisions 22-29 and 32 399 399 399 399 402 402 560 560 

(Agreed TAC Sub-divisions 30 and 31 91 91 91 84 84 84 90 90) 

CATCH 
National landings 102 99 95 78 70 85 81 

Catch as used by ACFM 102 99 95 78 70 85 81 

SUB-DIVISIONS 22-24 AND DIVISION lIIa SPRING SPAWNERS 
Total catch as used by ACFM 175 251 186 204~ 192 168 171 

' ~ d u l t  herring fishery in Division IIIa only. '~ubstantial reduction. 'AS reported by Working Group members. Pstimated. 5130-180 for 
spring spawners in all areas. Weights in '000 



Table 2.2.4 Catches of HERRING, Sub-divisions 25-29 (including Gulf of Riga) and 32. Catches as reported to the Working 
Group ('000 t). 

Countrv 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Denmark 

Estonia 

Finland 

Germany 

Latvia 

Lithuania 

Poland 

Russia 

Sweden 

11.9 13.9 19.4 10.6 14.1 15.3 10.5 6.5 7.6 3.9 4.2 10.8 7.3 4.6 6.8 8.1 8.9 

32.7 29.7 32.7 

33.7 38.3 40.4 44.0 42.5 47.5 59.1 54.1 54.2 49.4 50.4 58.1 50.0 26.9 18.1 30.0 31.6 

0.0 0.1 0.0 0.0 1.0 1.3 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

33.3 25.8 25.4 

6.5 4.6 nla 

57.2 61.3 70.4 58.3 51.2 63.0 67.1 65.8 72.8 67.8 55.5 57.2 51.8 52.3 47.1 39.2 41.1 

137.0 130.6 118.1 118.0 110.2 99.2 84.6 105.6 110.8 115.7 113.8 122.8 121.8 116.2 31.9 29.5 21.6 

48.7 55.4 71.3 72.5 72.9 83.8 78.6 56.9 42.5 29.7 25.4 33.4 55.4 44.2 36.5 43.0 66.4 

Total 313.7 305.2 323.1 304.4 294.0 311.1 302.0 289.9 289.5 268.3 251.9 286.3 289.9 244.2 212.8 209.9 227.6 

Table 2 .2 .5  Herring in Sub-divisions 25-29  (incl. Gulf of Riga) and 32. Weights in '000 t and numbers 
in billions. 

"ear I Recr~irmenr  Age 1 Spawning Stoclc Biomass Landings Fishing Mortal~ry Age 3 -8  
1974 1 2 9  2 1 4 2  3 1 0  0 . 1 5  
1 9 7 5  
1 9 7 6  
1 9 7 7  
1 9 7 8  
1 9 7 9  
1 9 8 0  
1 9 8 1  
1 9 8 2  
1 9 8 3  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1 9 8 7  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1 9 9 2  
1 9 9 3  

Averaae 



Table 2.2.6 Herring in Sub-division 30, Bothnia Sea. Weights in '000 t , and numbers in millions. 

Table 2.2.7 Herring in Sub-division 31, Bothnian Bay. Weights in '000 t, and numbers in millions. 

Year 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Average 

Recruitment Age 1 Spawning Stock Biomass Landings Fishing Mortality 2-6 
1924 124 23 0.17 
2359 128 20 0.15 
1678 131 16 0.1 1 
3244 130 22 0.15 
1185 121 26 0.19 
762 122 25 0.18 
476 108 19 0.1 1 
1380 98 20 0.18 
1129 93 14 0.13 
191 8 8 1 18 0.21 
2362 88 19 0.18 
3909 102 26 0.23 
3346 114 26 0.20 
1327 134 26 0.20 
2501 152 25 0.15 
1360 143 28 0.15 
6008 180 29 0.13 
6778 236 3 1 0.10 
3919 284 26 0.09 
6037 296 39 0.12 
8679 286 40 0.1 1 

2966 150 25 0.15 

Year 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Average 

Recruitment Age 7 Spawning Stock Biomass Landings Fishing Mortality Age 2-6 
1358 168 4 0.02 
1438 187 6 0.03 
866 173 6 0.03 

2291 176 9 0.05 
560 146 7 0.05 
366 186 10 0.05 
756 147 7 0.04 

2621 123 10 0.06 
1005 115 8 0.05 
918 141 9 0.05 

3301 133 8 0.05 
2344 148 9 0.04 
1346 208 9 0.04 
1229 222 9 0.03 
1522 214 8 0.03 
799 249 9 0.04 

4158 229 4 0.02 
245 1 212 8 0.03 
1419 251 7 0.02 
1784 21 1 7 0.02 
2327 249 8 0.03 

1660 185 8 0.04 



Table 2.3.1 Sprat catches in Sub-divisions 22-32. Data supplied by Working Group members. 

Year Sub-divisions 22-32 Total 

Denmark Finland German Dem. Germany Poland Sweden USSR 
Rep. Fed. Rep. 

1977 7,167 6,702 17,241 766 38,764 428 109,721 180,792 
1978 10,815 6,052 13,710 784 24,692 800 75,521 132,382 
1979 5,549 7,125 4,018 691 12,395 2,226 45,062 77,066 
1980 4,738 6,191 141 541 12,735 2,834 31,359 58,089 
1981 8,359 5,952 78 564 8,891 1,550 23,881 49,275 
1982 6,662 4,537 1,022 632 14,209 2,750 18,866 48,678 
1983 6,202 3,375 2,692 619 7,088 3,639 13,725 37,340 
1984 3,179 2,400 2,761 663 9,254 8,397 25,891 52,545 
1985 4,148 2,911 1,950 879 18,483 7,111 34,003 69,485 
1986 5,954 3,235 2,514 473 23,653 3,469 36,484 75,782 
1987 2,593 2,817 1,307 1,125 32,003 3,453 44,888 88,186 
1988 1,972 3,025 1,234 330 22,236 7,345 44,181 80,323 
1989 5,239 2,752 1,166 565 18,648 3,450 53,996 85,816 
1990 801 2,734 518 789 13,296 7,478 60,002 85,638 
1991 9,994 1,642 - 706 22,501 8,666 59,677' 103,186 

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Russia Sweden Total 

1 Sum of catches by Estonia, Latvia, Lithuania and Russia. 
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Table 2.3.3 Sprat in Sub-divisions 22-32. Weights in '000 t and numbers in billions. 

Year 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Recruitment Age 1 Spawning Stock Biomass Landings Fishing Mortality Age 3-5 
5 1 879 242 0.32 
23 777 201 0.33 

205 551 195 0.31 
50 869 21 1 0.28 
18 73 1 132 0.28 
43 408 78 0.21 
24 221 58 0.25 
59 159 47 0.15 
37 193 49 0.26 
144 249 37 0.12 
69 473 53 0.17 
39 545 69 0.17 
16 491 75 0.21 
42 382 88 0.25 
12 361 80 0.23 
52 376 86 0.23 
47 535 86 0.12 
53 688 103 0.14 
57 886 142 0.19 
55 1025 178 0.13 

Average I 55 540 111 0.22 
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Table 3.1.2 Total catch (t) (officially recorded) of COD in Sub-divisions 22-32 by sub-division and country. 

Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993' 

Denmark 

22 23 24 25-28 

17,717 - 7,928 34,072 
21,400 - 9,195 35,455 
18,300 - 7,482 32,028 
15,981 - 7,500 39,043 
19,764 712 9,682 47,412 
17,726 1,166 10,213 44,400 
12,641 1,177 6,527 30,266 
16,093 2,029 7,232 34,350 
16,033 2,425 7,367 49,704 
15,502 1,473 7,152 68,521 
11,669 1,638 7,469 71,151 
14,100 1,257 7,861 84,406 
13,867 1,703 8,042 90,089 
15,563 1,076 7,461 83,527 
8,914 748 7,281 81,521 
7,990 1,503 5,470 68,881 
5,680 1,121 7,505 60,436 
3,422 636 4,637 57,240 
3,235 722 5,349 47,394 
5,536 1,431 3,847 39,792 
7,567 2,449 2,379 18,025 
4,901 1,001 3,765 2,040 

German Democratic Republic 

22 24 25 26 27 28 29 

4,560 5,105 1,950 2,072 - 33 
4,004 4,370 4,065 1,912 - 57 
3,028 5,431 1,469 996 - 52 
3,471 2,571 3,320 5,250 50 60 20 
1,292 3,290 800 3,150 10 10 

977 2,471 324 5,996 73 1,119 7 
1,619 5,466 414 1,714 1 131 
1,024 6,570 54 1,301 1 46 1 

880 4,700 5 1,818 3 
1,743 9,916 2 1,275 
1,908 8,707 728 - 25 
1,441 7,656 - 1,402 - 22 
1,851 6,242 - 1,793 
1,508 3,870 - 1,215 

825 2,173 1 180 
504 4,392 1 217 
330 4,302 1 1 
217 1,927 3 
129~ 1,500' + 

Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993' 

Faroe 
Islands 

25-28 

3,850 
1,250 
2,765 
4,300 
6,065 
6,334 
5,890 
4,596 
5,567 
6,915 
4,520 
3,558 
2,611 

605 

Federal Republic of Germany 

22 24 25 26 27 28 

10,531 1,782 3,193 10 - 
12,833 900 9,100 5,200 - 673 
9,998 395 5,242 5,769 - 820 

12,415 497 8,809 1,975 - 1,184 
12,312 581 7,526 4,490 - 1,717 
10,807 879 3,649 13,803 - 1,668 
9,972 880 2,178 1,793 - 299 
8,910 688 7,616 2,149 - 12 
5,968 689 10,985 673 - 92 
9,095 2,165 7,021 . . 

7,394 666 13,069 662 - 69 
8,937 323 14,179 1,599 - 116 

11,340 208 21,948 7,926 - 609 
4,992 531 12,733 11,572 - 1,970 
2,236 666 10,545 8,399 - 576 
3,611 645 7,757 5,009 - 1,794 
3,670 547 11,321 2,577 - 180 
2,099 399 12,201 640 - 3 
1,997 1,057 3,232 1,427 - 32 
1,648 1,231 5,419 1,114 8 23 
2,320 1,336 2,187 586 - 20 
2,690 1,456 393 96 - 

Finland 

25-28 29 30' 31 32 

76 
95 

160 
270 8 - 20 
81 24 - 182 
85 26 - 199 

249 323 6 859 
707 518 16 1,697 

2,163 880 45 2,874 
3,036 684 11 1,950 
4,557 1,368 42 2,159 
5,322 2,013 36 1,556 
5,433 2,741 7 1,177 
4,646 1,706 7 865 
3,571 1,306 2 754 
1,389 1,143 2 473 

614 998 1,257 1 34 
392 603 1,097 1 161 
833 187 685 - 26 

1,061 228 404 - 18 
253 48 174 - 10 
64 11 143 2 10 



Tnhle 3.1.2 fcont'd) 

year 1 Poland I Sweden 

Year USSR I Total 

Year I Estonia I Latvia I Lithuania I Russia 

combined. 4~oland: some catches'from Sub-division 24 included. 5~ncludes landings from October 
December 1990. 

178 

1993' 1 61 8 - 11 761 572 -1 605 - 892 - 
'~rovisional.~inland: 1972-1974. Sub-divisions combined. J~weden: 1972-1974. Sub-divisions 



Table 3.1.3 Total catch (t) (officially recorded) of COD in Sub-divisions 22, 23, and 24. 

1 Provisional data. 
2 Includes landings from October-December 1990 in the former GDR. 

Total 

22 23 24 22 + 24 

27,867 - 7,007 44,874 
27,864 - 14,587 42,451 
28,875 - 15,193 44,068 
32,911 - 18,970 51,881 
29,082 - 13,169 42,251 
31,363 - 12,596 43,959 
32,119 - 14,504 46,623 
32,808 - 16,092 48,900 
38,237 - 16,120 54,357 
31,326 - 15,245 46,571 
31,867 - 12,500 44,367 
33,368 712 15,353 48,721 
29,510 1,716 15,079 44,589 
24,232 1,777 14,603 38,835 
26,027 2,729 16,290 42,317 
22,881 3,725 15,366 38,247 
26,340 2,373 24,933 51,273 
20,971 1,778 24,775 45,746 
24,478 1,377 22,750 47,228 
27,058 1,931 20,506 47,564 
22,063 1,339 16,757 38,820 
11,975 975 13,742 25,717 
12,105 1,640 14,281 26,926 
9,680 1,276 18,203 27,883 
5,738 828 11,637 17,689 
5,361 842 11,577 16,938 
7,184 1,663 7,846 15,030 
9,887 2,739 5,370 15,257 
7,591 1,275 6,896 14,487 

Year 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993' 

Denmark Gennan 
Dem.Rep 

22 + 24 

9,705 
8,393 

10,007 
12,360 
7,519 
7,996 
8,007 
9,665 
8,374 
8,459 
6,042 
4,582 
3,448 
7,085 
7,594 
5,580 

11,659 
10,615 
9,097 
8,093 
5,378 
2,998 
4,896 
4,632 
2,145 
1,629' 

23 

712 
1,166 
1,177 
2,029 
2,425 
1,473 
1,638 
1,257 
1,703 
1,076 

748 
1,503 
1,121 

636 
722 

1,431 
2,449 
1,001 

22 + 24 

19,457 
20,500 
19,181 
22,593 
20,602 
20,085 
23,715 
25,645 
30,595 
25,782 
23,481 
29,446 
27,939 
19,168 
23,325 
23,400 
22,654 
19,138 
21,961 
21,909 
23,024 
16,195 
13,460 
13,185 
8,059 
8,584 
9,383 
9,946 
8,666 

Gemany, 
Fed.Rep. 

22 + 24 

13,350 
11,448 
12,884 
14,815 
12,717 
14,589 
13,482 
12,313 
13,733 
10,393 
12,912 
12,893 
11,686 
10,852 
9,598 
6,652 

11,260 
8,060 
9,260 

11,548 
5,523 
2,902 
4,256 
4,217 
2,498 
3,054 
2,879 
3,656 
4,146 

Sweden 

23 

550 
600 
700 

1,300 
900 
140 
120 
228 
263 
227 
137 
155 
192 
120 
232 
290 
274 

24 

2,182 
2,110 
1,996 
2,113 
1,413 
1,289 
1,419 
1,277 
1,655 
1,937 
1,932 
1,800 
1,516 
1,730 
1,800 
2,610 
5,700 
7,933 
6,910 
6,014 
4,895 
3,622 
4,314 
5,849 
4,987 
3,671 
2,768 
1,655 
1,675 
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Table 3.1.5 Cod in Sub-divisions 22 and 24. Weights in '000 t and numbers in 
millions. 

Recruitment Spawning Stock Fishing Mortality 

Year 
1970 

Age 1 Biomass Landings Age 3-6 
139 37 44 0.93 

I 
Average I 7 1 33 37 1 .I 1 

*From surveys. 



1993 1 173* 68 40 1.28 
Average I 348 467 217 0.94 

Table 3.1.6 Cod in Sub-divisions 25-32. Weights in '000t and 
numbers in millions. 

'From surveys 

Year 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Recruitment Spawning Stock Fishing Mortality 

Age 2 Biomass Landings Age 4-7 
472 342 148 0.83 
281 426 195 0.69 
281 424 203 0.92 
462 399 165 0.84 
784 488 154 0.54 
567 727 228 0.50 
402 828 346 0.74 
656 780 326 0.81 
652 806 314 0.74 
433 783 329 0.71 
280 759 395 0.91 
227 61 6 316 0.77 
244 45 1 252 1.13 
330 372 217 0.96 
202 354 194 0.88 
113 284 179 1.17 
104 21 6 154 1.31 
48 146 122 1.52 
8 1 72 55 1.54 
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Table 3.2.3 Total catch of DAB in the Baltic by sub-division and country (in tomes). (There are some gaps in the informa- 
tion.The "Total", therefore, is preliminary). 

1 Includes 1990 also landings from Oct-Dee. 
2 For the years 1970-1981 and 1990 catches in Sub-divisions 25-30 are included in Sub-division 24. 
3 United Germany. 
'~rovisional. 

Year Denmark 

22 24(+25) 

1970 845 20 
1971 911 26 
1972 1,110 30 
1973 1,087 58 
1974 1,178 51 
1975 1,273 74 
1976 1,238 60 
1977 889 32 
1978 928 51 
1979 1,413 50 
1980 1,593 21 
1981 1,601 32 
1982 1,863 50 
1983 1,920 42 
1984 1,796 65 
1985 1,593 58 
1986 1,655 85 
1987 1,706 93 
1988 1,846 75 
1989 1,722 48 
1990 1,743 146 
1991 1,731 95 
1992 1,406 81 
1993~ 996 155 

Fed.Rep. 
of Germany 

22 24 

74 - 
64 - 
63 - 

118 - 
118 - 
131 - 
114 - 
89 - 

128 4 
123 1 
101 + 
164 + 
182 4 
198 - 
175 2 
187 2 
185 1 
276 4 
281 1 
218 1 
252 1 
340 5 
409 6 
556 10 

~erman' 
Dem.Rep. 

22 24 

11 - 
10 - 
9 - 

18 - 
18 - 
20 - 
17 - 
13 - 
19 14 
18 25 
15 25 
24 39 
46 38 
46 28 
30 47 
52 51 
36 35 
14 87 
22 91 
26 19 
14 11 
- - 
- - 
- - 

swedenz 

23 24 25 27 28 29 30 
+ - 
+ - 

2 3 - - - -  - 
3 0 - - - -  - 
34 - - - - - 
32 - - - - - 
27 - - - - - 
25 - - - - - 

- . . - - -  

9 - - - -  - 
3 - - - - - 
5 - - - -  - 
6 5 8 6 - 1 

24 20 32 22 - 2 
4 3 5 4 - 1 
3 3 5 3 - 1 
1 1 1 1 - - 
1 1 1 1 - - 
1 1  1 1  - - 
1 1 2 1 - - 
8 - - - - - 
I - - - -  - 
+ 1 1 + 4 - 

7 1 1 - + 1 - 

Total 

22 23 24 25 27 28 29 30 22-28 

930 2 0 - - - - -  950 
985 2 6 - - . -  - 1,011 

1,182 5 3 - - - -  - 1,235 
1,223 8 8 - - - -  - 1,311 
1,314 85 - - - - - 1,399 
1,424 106 - - - - - 1,530 
1,369 8 7 - - . -  - 1,456 

991 5 7 - - - -  - 1,048 
1,075 6 9 - - - -  - 1,144 
1,554 8 5 - - - -  - 1,639 
1,709 49 - - - - - 1,758 
1,789 7 6 - - - -  - 1,865 
2,001 98 5 8 6 - 1 2,209 
2,164 94 20 32 22 - 2 2,334 
2,001 118 3 5 4 - 1 2,132 
1,832 114 3 5 3 - 11,958  
1,876 122 1 1 1 - - 2,001 
1,996 185 1 1 1 - - 2,184 
2,149 168 1 1 1 - - 2,320 
1,966 69 1 2 1 - - 2,039 
2,009 166 - - - - - 2,175 
2,071 101 - - - - - 2,172 
1,406 87 1 1 + 1 + 1,496 
1,552 7 166 1 - + 1 - 1,727 
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Table3.2.5 Total landings of BRILL (in tomes). (There are some gaps in the information. The 
"Total", therefore, is preliminary.) 

Year Sub-division 22 23 Total Sub-divisions 24-28 Total Sub-divisions 22-28 

Denmark Fed.Rep. Denmark Denmark Sweden Total 
of Germany 
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REPORT TO THE NORTH ATLANTIC 
SALMON CONSERVATION ORGANI- 
ZATION COUNCIL 

Sources of information: Reports of the Working Group 
on North Atlantic Salmon, April 1994 (ICES, Doc. 
C.M. 19941 Assess:16) and the Study Group on 
Interactions of Wild, Ranched (Enhanced) and Reared 
Salmon, April 1994 (ICES, Doc C.M. 1994lM:3) 

The following report is laid out in the format of the 
questions from NASCO to ICES (Appendix 1). 

1. EVENTS OF THE 1993 FISHERIES AND THE 
STATUS OF STOCKS BY COMMISSION 
AREAS 

1.1 Overvietv of catches in the North Atlantic 

1.1.1 Nominal catches of salmon in the North Atlantic 

Nominal catches of salmon by country in the North 
Atlantic for 1960-93 are shown in Table 1.1.1 and 
catches by NASCO Commission Areas for 1988-93 are 
summarised below (in tomes). 

Area 1988 1989 1990 1991 1992 1993 
NEAC 5507 4412 3748 2936 3361 3195 
NAC 1314 1143 915 713 525 369 
WGC 897 338 275 476 232 
Total 7718 5893 4938 4125 4118 3564 

Figures for 1993 are provisional, but it appears likely 
that the fmal data will still show a decrease from 1992. 
This is the sixth year in which the total catch has 
decreased from the previous year. Management plans in 
several countries have reduced fishing effort and this 
accounts for some of the decline in catches. However, a 
greater decline in the catch of wild fish may be mask& 
by the inclusion of fish farm escapees and ranched fish 
in the statistics. 

1.1.2 Unreported catches 

The total unreported catch within NASCO Commission 
Areas in 1993 was estimated to be 1644t, a decrease of 
26% compared with the 1988-92 five-year mean of 
2212t. Estimates for 1988-1993 by Commission area are 
given below (in tomes): 

Area 1988 1989 1990 1991 1992 1993 
NEAC 3087 2103 1779 1555 1825 1471 
NAC 161 174 111 127 137 161 
WGC NIA NIA NIA NIA NIA 12 
Inter- - 180- 25- 25- 25- 
national 359 100 100 100 
waters 

Many of the national estimates are based upon the level 
of declared catches, and thus the total unreported catch 
tends to vary in line with the nominal catch figures. 

1.2 Fisheries and stocks in the North-East Atlantic 
Commission (NEAC) Area 

1.2.1 Fishery at Faroes 

Gear and effort: In accordance with the agreement 
between the Faroese Salmon Fishermen's Association 
and the North Atlantic Salmon Fund, commercial fishing 
for salmon in Faroese territorial waters was suspended 
for the years 1994 to 1996. 

A research fishery for salmon took place in the Faroes 
area in the 1992193 season and the gear used was the 
same as in previous seasons. One research vessel fished a 
total of 39 sets on 3 trips during the season. There has 
been a progressive decline in the number of vessels 
operating in the fishery since 1981 (Figure 1.2.1). 

Catch: The total catch in the research fishery in the 
1992193 season was 22 t, and the preliminary catch for 
the calendar year 1993 was 21 t excluding fish that were 
tagged and released (Table 1.1.1, Figure 1.2.1). The 
proportion of fish less than 60 cm (that would normally 
have been discarded) was 9.4 %, which is within the 
range observed since the 1982183 season. 

CPUE (Catch per unit effort): The average CPUE 
was the highest recorded since the 1981182 season 
(Figure 1.2.2). However, it is difficult to compare this 
with other years as only one boat was fishing in the last 
two seasons. The high incidence of farmed fish in the 
fishery will also have affected the CPUE. 

Composition of catch: Marked differences were 
observed in the river and sea age composition and size 
distribution of catches between the autumn and spring in 
the 1992193 season. This suggests that different stocks 
were being exploited at these times, with stocks from 
more southerly areas probably being taken in the 
autumn. The incidence of reared fish is discussed in 
Section 4. 

Origin of the catch: External tags (ext.) and CWTs 
were recovered from countries regularly represented in 
the tag recovery programmes in the past, namely: 
Nonvay (58 ext.), Sweden (7 ext.), Ireland (12 CWT) 
and UK (England and Wales) (2 CWT). 

A total of 3667 salmon have been tagged and released in 
the open sea to the north of the Faroe Islands in the 
1992193 and 1993194 seasons. After one fishing season 
(i.e. 1993), 51 recaptures have been reported by 
commercial fishermen and anglers in homewater 
fisheries as shown below: 



Country No. Recaptures % 
N o w  3 1 61 
Sweden 3 6 
Scotland 8 16 
England 1 2 
Ireland 3 6 
Iceland 1 2 
Spain 1 2 

Denmark 2 4 
Canada 1 2 

No. released 1991192: 3050 
1992193: 617 

The pattern of recaptures confirms earlier information 
that the majority of the salmon in the Faroes area 
originate from Norway. It appears that the recapture rate 
for farmed fish may be considerably lower than for wild 

usual, and there were observations of substantial 
numbers of fish entering rivers after the end of the 
fishing seasons in some countries. (Unreported catches 
in the NEAC Area are discussed in Section 1.1) 

CPUE: CPUE data were available for a limited 
number of fisherieslcountries. CPUE in rod fisheries in 
France and Finland were higher in 1992 and 1993 tban 
in previous years and a similar pattern has been evident 
for the River Bush (UK, N. Ireland). Fimish catch rates 
have benefited from the closure of the Norwegian coastal 
fisheries while the Bush has been supplemented by 
ranching. CPUE data were also available for regional 
net fisheries in UK (England and Wales) and showed an 
improvement in catch rates in 1993 after a steady decline 
from 1988-92. Long-term CPUE data for net fisheries 
in UK (Scotland) suggest that catch rates increased from 
1950-70 hut have declined since. 

fish. 
Composition of catch: Finland, Russia and Sweden 

Exploitation rates: Exploitation rates in the Faroes reported decreases in the proportions of grilse in their 

fishery on 1SW fish from monitored stocks in Norway catches. Elsewhere, however, there was a perception 

and Sweden and on both 1SW and 2SW fish from that the grilse component of catches was increasing. 

monitored stocks in UK and Ireland were very low in the 
3 seasons prior to the suspension of commercial fishing Origin of catch: Table 1.2.1 indicates the estimated 

and have been less than 1% in the 2 seasons since. origin (in %) of the 1992 catch in each country. 

Exploitation rates on 2SW fish from Norwegian and Percentages can only be estimated where countries have 

Swedish monitored stocks (shown below) have been suitable monitoring programmes. Where catches are 

below 10% since the suspension of commercial fishing. known to occur but percentages could not be estimated 
thev are indicated bv a '+'. The results. althoueh verv - 

Country River approximate, confirm that there are exchanges between 
Mean exploitation rate (%' fisheries in most adjacent countries, particularly Ireland 

1987'88- .nnn,n. ~11~'~~2, and the countries of the UK. The table also shows 
I Y Y U l Y l  l Y Y L I Y >  estimates of the proportions of the catches in 1992 that 

Norway Drammen 25 1 
5 

were of ranched and farmed origin (see also Section 4). 
Imsa (Wild) 7 
Imsa (Hatchery) 21 3 

8 
Exploitation rates: Exploitation rates for monitored 

Sweden Lagen 15 stocks in homewater fisheries in the NEAC area in 1993 
were generally within the ranges observed between 1988 

Biological data: Preliminary from the and 1992 and less than the means for that period (Table 
caught in the 1.2.2). The main exceptions were the Itchen (UK, 

that the most important items in the diet were hyperiid England & Wales, and Ponov (Russia,. where net - . . . . 
amphipods of the genus Parathemisto and Eupbausiids. exploitation rates were greatly in 1993, and the 
The fishes were mainly lantern fishes and Maurolicus sp. Imsa and Lagan, where exploitation rates on lSW 

1.2.2 Homewater fisheries in the NEAC Area 

Gear and effort: Restrictions on rod fishing methods 
were introduced in two districts in UK (Scotland) in 
1993. Decreases in effort in net fisheries were reported 
in Ireland, Sweden and UK (England and Wales) and 
UK (N. Ireland). Increases in rod fishing effort were 
reported in Finland and France. 

Catch: In general, catches in the North-East Atlantic 
Area in 1993 were lower than in 1992, although 
increases were recorded in a few countries (Iceland, 
Sweden and UK (England and Wales)) (Table 1.1.1). 
Catches in Iceland continue to reflect the increasing 
importance of ranched fish. In a number of areas grilse 
were reported to have appeared in fisheries later tban 

hatchery fish were the highest for at least five years. 

1.2.3 Status of stocks in the NEAC Area 

Short-term: 1993 

Comparison of recruitment and escapement indices for 
1993 from monitored rivers in the NEAC area gave 
variable results. In Russia, 1993 seemed to he an 
average year in terms of adult returns. In Scandinavia 
and western Europe, smolt output seemed to be 
relatively poor (in all but one case output was below the 
long-term average), while adult counts were fairly high, 
some rivers being close to or at the maximum level on 
record. There were, however, some notable exceptions, 
with counts on 3 rivers being near the minimum 



recorded. In addition, it must be noted that the good 1.3 Fisheries in the North American Commission 
returns appeared to be mainly attributable to the 1SW (NAC) Area 
fraction of the stocks. If survival at sea does not increase 
significantly, the low levels of smolt production 1.3.1 Fisheries in NAC Area 
observed in 1993 will have a negative impact on grilse 
returns in 1994 and on returns of 2SW salmon in 1995. Canada 

Indices of marine survival for wild 1SW fish, before 
exploitation in coastal waters, were higher in 1993 than 
in 1992 in 3 out of 4 cases, while falling within the 
range of values observed in the past. Information on 
salmon of hatchery origin confirmed the general 
improvement of sea survival of ISW fish. When 
compared with previous years' data, return rates of 2SW 
salmon showed variable results depending on the river 
and on the origin of the fish (wild or reared); average 
return rates remained low. 

Long-term trends 

Smolt counts in Scandinavian and West European stocks 
do not seem to have followed any common trend over 
the past 5 and 10 years. However, except in Russia, 
adult returns have tended to improve in rivers for which 
counts are available. Sea survival of 1SW fish has 
decreased over the last decade, but this was probably 
outweighed by a reduction in exploitation rates in coastal 
waters. No common trend can he detected for survival at 
sea of 2SW salmon. 

Optimum spawning levels 

The use of optimum salmon spawning stock levels in the 
north-east Atlantic would he a valuable tool in assessing 
the status of stocks and ensuring that quotas can be set at 
a level which will allow sdicient spawning escapement 
to maximise smolt production. There is also a need to 
develop regional estimates of spawning stocks in the 
north-east Atlantic for use in stock assessments. 

1.2.4 Data deficiencies and research needs for the 
NEAC Area 

ACFM identified three areas where there was a 
particular need for work in the NEAC Area in the next 
year: 

effort should be made to improve the methods 
used to estimate unreported catches; 

provisional optimal spawning levels should be 
developed for appropriate monitored rivers, (at 
least one river per country) and historical and 
current attainment with respect to these spawning 
targets should be assessed; 

work should be carried out to develop models for 
use in the provision of catch advice in relation to 
stock abundance for European stocks. 

Gear and effort: The moratorium on the commercial 
fishery in Newfoundland continued in 1993. Quotas 
were reduced in commercial fisheries in parts of 
Labrador and Quebec. Quotas and daily catch limits 
werz also reduced in rod fisheries and some rivers were 
closed to rod exploitation for all or part of the season. 
Further details of the 1993 management restrictions are 
given in Appendix 2. There were no changes in gear 
used in Canada. 

Catch: The total salmon landings for Canada in 1993 
were 367t, which was the lowest recorded since 1960 
(Table 1.1.1). The landings of small and large salmon 
were 36% and 44% of the previous 5 year averages 
respectively. The decline in catches from 1593 t in 1987 
has been influenced by the closure of fisheries in SFAs 
3-14A in 1992 and the general decline in population 
size. Figure 1.3.1 shows the 1993 rod catches in each 
SFA as a percentage of the quota. Recreational catches 
of both small and large fish have generally decreased or 
remained stable. Unreported catches are discussed in 
Section 1.2. 

Composition and origin of catch: Only salmon of 
Canadian and USA origin were recorded in Canadian 
catches in 1993. CWTs were recovered from 1SW 
salmon from USA (7) and Canada (2) in Labrador (31 % 
of the catch was scanned). Only one Carlin tag from a 
Maine-origin salmon was reported from Canada in 1993. 
Catches of farmed fish are discussed in Section 4. 

USA 

Gear and effort: There were no changes in gear used 
in 1993. In 1993 the season limit in boundary waters 
with Canada was made consistent with all other Maine 
waters (i.e. 1 fishlanglerlseason). 

Catch: The total harvest of 152 salmon in the Maine 
sport fishery in 1993 was 21% lower than in 1992 and 
58% lower than the 1988-92 average. The decrease was 
attributed to reduced runs and restrictive management 
measures. 

Composition and origin of catch: All salmon caught 
were of local origin and no salmon of farmed origin are 
known to have been taken. 

Exploitation rates: The average exploitation on 
combined age classes in the Penobscot River in 1993 was 
7.4%, which was approximately equal to that in 1992. 



France (Islands of St. Pierre and Miquelon) 

The catch of salmon for the Islands of St. Pierre and 
Miquelon in 1993 was 1.8 t, which was similar to 
previous years. 

1.3.2 Status of stocks in the NAC Area 

Stock abundance and stock status were quite variable 
within the NAC Area. Populations of small and large 
salmon (mostly measured as returns to rivers) were lower 
than in 1992 for most stocks in New Bmnswick, Nova 
Scotia, Quebec Zones Q1-8, Q10 and Ql l ,  Labrador 
(SEA 1,2) and Maine. Increased population sizes were 
obsewed in Newfoundland SFA 3-5, 14A, Labrador SFA 
14B and Quebec Q9. Population sizes were similar to 
1992 in Newfoundland SEA 6-13 and in the Mirarnichi R 
(large salmon only). 

Although the population sizes have increased in many 
northern Newfoundland rivers in 1992 and 1993, they 
are still lower than obsemed in years prior to the 
moratorium. Generally, the population sizes of large and 
small salmon in rivers in Canada and USA were lower 
than expected given that 1993 is the second year of the 
closure of the Newfoundland commercial fisheries. There 
is evidence that the marine sunival rates have been 
unusually low for the past several years which may have 
off-set the reduction in fishing mortality. 

Estimates of egg deposition were provided for 20 rivers 
in Canada and 3 rivers in Maine for which targets are 
available (Figure 1.3.2). Of the Canadian rivers 55% 
(12) had less than 75% of their target spawning levels 
and 35% of the rivers exceeded their target levels. The 
other 10% of the rivers were between 75 and 100% of the 
target. All of the Maine rivers had less than 20% of their 
target spawning levels. USA salmon production remains 
hatchery dependent. Data from the Penobscot reveal a 
progressive decline in marine sunival for MSW fish 
(Figure 1.3.3). The salmon stocks in SFAS 1, 2, 19-23 
and Maine appear to be at very low levels and ACFM 
recommends that fishing mortalities on these stocks 
should be kept as low as possible. 

1.3.3 Data deficiencies and research needs for the 
NAC Area 

1.4 Rishery in the West Greenland Commission 
(WGC) Area 

1.4.1 Fishery at West Greenland 

In accordance with the agreement between the 
Organisation of Hunters and Fishermen in Greenland 
and the North Atlantic Salmon Fund, all fishing for 
salmon in Greenland territorial waters was suspended for 
the two years 1993 and 1994. The agreement allowed for 
a small subsistence harvest of 12 t each year. Salmon 
caught in the subsistence fishery could not be sold to 
factories, marketing associations or for export. 

No information is available on the 1993 harvest either for 
the actual catch or the catch composition. 

1.4.2 Status of stocks in the WGC Area 

The salmon caught in the West Greenland Area are non- 
maturing 1SW salmon or older fish, all of which would 
return to homewaters in Europe or North America as 
MSW fish if they sunived. The most abundant European 
stocks in West Greenland are thought to originate from 
the UK and Ireland. The MSW component of most of 
these stocks has declined in recent years. Similar declines 
in abundance have been noted in many North American 
stocks that contribute to the West Greenland fishery. 
Thus the overall status of the stocks and stock 
components contributing to the West Greenland fishery 
remains poor. (See Sections 1.2.3, 1.3.3 and 3.4 for 
information on stocks contributing to the fishery) 

1.4.3 Data deficiencies and research needs for the 
WGC Area 

Until 1992, a sampling programme was conducted in the 
West Greenland commercial fishery in order to provide 
data on the stocks in the area. With the suspension of 
commercial fishing sampling became impossible. 

ACFM therefore identified the need for: 

a research programme including experimental 
fishing should be undertaken at West Greenland to 
provide up-to-date information on the parameters 
necessary to assess the stocks in the area. 

ACFM identified the need for: 
2. EVALUATION OF EFFECTS OF NEW 

spawning targets for North American stocks to be MANAGEMENT MEASURES ON STOCKS 
further refined as additional information on sea age AND FISHERIES. 
composition of spawners becomes available and as 
further understanding of life history strategies is 2.1 Quota management measures and closures 

gained. implemented after 1991 in the Canadian 
commercial salmon fisheries 



Effects on Canadian Stocks and Fisheries 

ACFM evaluated the effects of the management measures 
taken in coastal waters of insular Newfoundland by 
estimating the total returns of salmon to the area and 
estimating the increased numbers of salmon that returned 
as a result of the management measures. These estimates 
are snmmarised below: 

Year Angling Total Increase in returns 
catch returns Small Large 

salmon salmon 

The management changes resulted in an increase in the 
proportion of large salmon from 6% (1987-91) to 9% 
(1992-93) as evident from counts of salmon at fish 
counting facilities. 

In Labrador, the small reductions in effort in 1992 are 
unlikely to have significantly reduced the exploitation 
rate of salmon in the commercial fisheries. Since the 
quotas were not attained in either 1992 or 1993, this 
quota measure did not put any restrictions on the fishery 
and did not affect returns to rivers. However, the 
combined licensed effort reduction in 1992 and 1993 was 
60% of the 1991 licensed effort, which should have 
reduced the commercial exploitation on Labrador salmon 
stocks and may have resulted in a doubling of the 
returns of small and large salmon to rivers in SEA 2 and 
14B. 

In zones 4 7  and Q8, the commercial exploitation rate in 
1990-1992 was calculated to be 3-4% for small salmon 
and 26-33% for large salmon. The reductions in quota of 
98% in 1993 may have resulted in 96 to 187 small 
salmon and 967 to 1711 large salmon not being caught 
assuming that the same exploitation rates as in 1990-92 
would have applied in 1993 with no management 
change. 

Although the Newfoundland and Labrador commercial 
salmon fisheries used to harvest small and large salmon 
with origins in Nova Scotia, New Bmnswick, and 
Quibec, the increase in returns to these provinces cannot 
be quantified. 

and Connecticut river-origin salmon in Labrador, similar 
reductions in the harvest of these stocks would have been 
expected. 

2.2 Effects of the suspension of commercial fishing 
activity at Faroes 

Assuming that monitored stocks have been relatively 
stable over the past four years, the suspension of 
commercial fishing at Faroes should have reduced 
exploitation in the Faroes fishery to about 10% of the 
levels in the previous three seasons. In practice, there 
was a significant reduction in the exploitation rate on 
2SW fish from R. Imsa and R. Lagan from a mean of 
18% in the 1988189 to 1990191 seasons to 5% in the 
1991192 and 1992193 seasons (see Section 1.2.1). In 
most years, exploitation rates on both 1SW and 2SW fish 
from UK and Ireland have been very low and the effects 
of the buy-out are therefore difficult to detect. 

The estimated reduction in returns to all homewaters that 
might have been expected in 1993 if the full quota in 
Faroese waters (550 t) had been taken in the 1991192 and 
1992193 seasons were as follows: 

Agelorigin Estimated reduction in returns 
if quota had been taken 

Wild 1SW 9,000 
Wild 2SW 48,000 
Wild 2SW+ 38,000 

In addition, the fishery would have taken an extra 94,000 
fish of farmed origin in these two seasons. It is not 
possible to project the return rates to home waters for 
these fish. 

The expected increases in total returns to all homewaters 
and in stock in Scandinavia, Finland and Russia in 1993 
resulting from the reduction in Faroese catches in the 
1991192 and 1992193 seasons compared with the period 
1988189 to 1990191 were as follows: 

Age1 Increase in Estimated increase in 
Origin total stocks in Scandinavia, 

returns Finland and Russia 
Number YO 

Wild 1SW 2,000 1.200-1.600 4 %  
Wild MSW 47;000 28;200-37,600 11-21% 

l-he moratoria on the commercial cod fishery in Canada In addition, about 37,000 fewer fish of farmed origin are 

in 1992 and 1993 would have reduced the by-catch of estimated to have been taken in each season. It is not 

salmon. known how many of these would have returned to 
homewaters. 

Effects on USA stocks 
The above increases will have been hidden within the 

A C ~  estimated the effects of the 1992 salmon fishery annual variation of catches in these countries. 
moratorium in Canada upon Maine stocks by estimating 
the average harvest during the base period 1984-1989 in Catches for Ireland, Scotland (large salmon) and ~ u s s i a  

the SEAS affected. On this basis it was estimated that the (2SW salmon) in 1992 and 1993 were not significantly 
harvest of Maine-origin salmon in Canada was reduced greater than those in 1987-1991. 
by 67%. Given the documented presence of Memmack 



3. ADVICE WITH RESPECT TO THE FISHERY 
I N  THE WEST GREENLAND COMMISSION 
AREA 

3.1 Continue development of the model used in 
providing advice on catch quotas in relation to 
stock abundance 

Models of North American stocks 

ACFM has previously provided catch advice based upon 
a prediction of the pre-fishery abundance using thermal 
habitat as the independent variable. The time series of 
thermal habitat data and revised pre-fishery abundance 
estimates (see Section 3.3) were used to examine further 
relationships that could be employed to predict pre- 
fishery abundance in 1994. A number of relationships 
between habitat and pre-fishery abundance estimates 
were tested but those with March values of habitat proved 
the best and were similar to the results provided in 1993. 

Although the relationship with thermal habitat is 
considered to be statistically sound, efforts were made to 
improve the predictive models. Relationships between 
pre-fishery abundance of non-maturing 1SW salmon and 
a combination of wind and thermal habitat variables were 
therefore examined. The best of the new relationships 
tested was based upon wind speed in an area to the south 
west of Greenland in December (year 1) combined with 
thermal habitat in March (in year 2). 

The forecasts of pre-fishery abundance by these models 
were not in good agreement, and ACFM therefore 
considered information on the maturing 1SW component 
of the stock in 1993 as an independent means of 
evaluating the two approaches. The preashery 
abundance for all North American non-maturing 1SW 
fish was shown to be correlated to the grilse returns in 
some SFAs in Canada. This relationship could therefore 
be used to estimate the pre-fishery abundance of non- 
maturing ISW fish in 1993 from the grilse returns in the 
same year. This estimate of pre-fishery abundance was 
in good agreement with the forecast from the thermal 
habitat model but not from the model based on wind and 
thermal habitat model. ACFM therefore considers the 
thermal habitat model used in 1993 to be more 
supportable. 

Models of European stocks 

ACFM reviewed work in progress towards the 
development of European models for the provision of 
catch advice. A number of studies of European stocks 
have revealed similar correlations between stock 
abundance and environmental conditions to those 
currently used for North American stocks. ACFM 
therefore recommends that work should carried out to 
develop models for use in the provision of catch advice in 
relation to stock abundance for European stocks. 

3.2 Estimate the pre-fishery abundance of non- 
maturing ISW salmon at the time of the fishery 

ACFM updated the databases used in the North 
American nm-reconstrnction model to derive revised 
estimates of pre-fishery abundance for 1974-92. 
Although the exact emor bounds for the estimates of pre- 
fishery abundance are unknown, minimum and 
maximum values of catch and return data have been 
estimated and give minimum and maximum estimates of 
the pre-fishery abundance (Figure 3.2.1). The new 
estimates are slightly lower than reported in 1993, but 
the differences are minor and become smaller in more 
recent years. The new pre-fishery abundance estimate 
(mid-point of range) for 1992 was the lowest in the 19 
year time series with a range between 120 and 224 
thousand salmon; the upper value of this range was less 
than the lower bound for 1991. These results suggest a 
continuing downward trend in pre-fishery abundance for 
North American MSW stocks. 

The thermal habitat model presented in 1993 was used to 
forecast the pre-fishery abundance of non-maturing ISW 
salmon for 1993 and 1994: 

Year Pre-fishery 
abundance 

forecast 
1993 243,043 

3.3 Provide catch options with an assessment of 
risks relative to the management objective of 
achieving various levels of target spawning 
escapement 

The goal in Atlantic salmon management is to ensure 
that there are adequate numbers of spawners in each 
river. In mixed stock fisheries this may be difficult 
owing to varying migration patterns and exploitation 
rates experienced by individual stocks. Nonetheless, a 
composite spawning target of 193,741 2SW salmon has 
been defined for North America by summing the 
spawning targets of Salmon Fishing Areas and Zones in 
Canada and river basins within the USA. 

To achieve this spawning target, a resenre of fish must be 
set aside prior to fishery allocation in order to allow for 
natural mortality in the intewening months between the 
fishery and spawning migration. Thus, 216,270 (i.e. 
193,74l/exp*(-.01*ll)) fish must be resewed before the 
fishery to ensure achievement of the target after allowing 
for natural mortality. 

This reserve is subtracted from the appropriate forecast of 
the pre-fishery abundance to give the harvestable surplus 
of North American non-maturing 1SW fish. This 
surplus may be taken at West Greenland as ISW fish or 
in Canada as ISW fish in the same year or 2SW fish in 



fish in the following year. In the latter case, natural 
mortality will reduce the numbers of fish that may be 
harvested. 

The proportion of the allowable harvest of North 
American fish to be allocated to West Greenland (F(NA,) 
must be set by managers. This then allows the number 
of North American fish which may be caught at West 
Greenland to be calculated. This can then be converted 
to a total catch quota in tomes by converting the 
numbers to weights and adding the catch of European 
fish and of fish older than ISW that are expected to be 
taken at the same time. The formulae for this process 
are given in Appendix 3. 

Estimates of the parameters used in the assessment 
(PropNA, WTlSWNA, WTlSWE and ACF) (see 
Appendix 3) were obtained by simple exponential 
smoothing of the observed 1978-92 values, as no new 
data were available for 1993. These estimates are given 
below: 

Parameter Forecast 
for 1993 

PropNA 0.540 
WTlSWNA 2.525 
WTlSWE 2.660 
ACF 1.121 

The probability density function of this forecast was 
estimated and is shown as a cumulative function below: 

Cumulative 
Density Forecast 

The probability density function of the pre-fishery 
abundance forecast (Section 3.2) gives the probability of 
the true stock abundance being lower than the value 
selected. For example there is a 35 % chance that the pre- 
fishery abundance will not exceed 225,000 fish. The 
probability level also provides a measure of the chance 
of reaching escapement targets assuming fishery 
allocations are taken without error. The probability 
levels associated with certain reference points can be 
classified into broad categories termed "risk neutral", 
"risk averse", and "risk prone". The mid-point estimate 

of the forecast represents a reference point at which there 
is a 50% chance that the true abundance is lower thw 
required to achieve the spawning target. This level is 
termed the "risk neutral" forecast. Likewise, the forecast 
value at the 25th percentile, or the value with a 25% 
chance that the abundance is lower, is the "risk averse" 
forecast. The forecast value at the 75th percentile, or the 
value with a 75% chance that the abundance is lower, is 
the "risk prone" forecast. ACFM considers that it is 
important to proceed cautiously hy using the mid ta 
lower part of the range of predicted abundance levels for 
management decisions. 

In Table 3.3.1, the West Greenla~~d quota is computed 
for a range of pre-fishery abundance values between 
interquartile limits of the probability density function 
and for different values of F,,. For the mid-point 
estimate level (i.e. 50% level), the quota options range 
from 0 to 344t. 

ACFM notes that the risk neutral approach only ensures 
that there is a 50% chance that the spawning escapement 
in North America will exceed the target level for all 
rivers combined. Even if this overall target is achieved, 
it is likely that some stocks will fail to meet their 
individual target spawner requirements while others will 
exceed target levels (Figure 1.3.2). This may result from 
random variation between years or from systematic 
differences in the patterns of exploitation on fish from 
different rivers or regions. In the fatter case, adoption 
of a risk-neutral approach may result in some stocks 
failing to meet target levels over an extended period. 
This would be likely to result in the long-term decline in 
those stocks. If the objective is to meet the spawning 
target in every river, then the 50% level will not be 
adequate and some lower value should be chosen. 

The assessment models used for the provision of catch 
advice are based almost entirely upon data for North 
American stocks. While it is believed that European 
stocks are generally less vulnerable to the West 
Greenland fishery than North American stocks, there has 
been evidence of a more rapid decline in these stocks, in 
the West Greenland area at least, than the North 
American stock. ACFM therefore emphasised the 
importance of developing similar assessment methods for 
the stocks in the North-East Atlantic area. 

3.4 Describe which stocks make the greatest 
numerical contributions of salmon to the fishery 

Within North America and Europe, there are large 
numbers of salmon rivers which produce MSW salmon 
that may contribute to the West Greenland fishery. 
However, it is not possible to determine the absolute or 
relative contribution of each stock to the fishery in the 
absence of stock identification information for West 
Greenland nor accurate return information for all stocks. 
This information could not be obtained without a very 
extensive research programme. 



In recent years, estimates based on the smolt age 
composition of catches suggest that approximately 10% 
of the catch of North American fish at West Greenland 
comes from United States rivers and hatcheries and one 
Canadian hatchery (Mactaquac); about 75% come from 
Southern stocks (SFA5-23, Q1-7, and Q10); and about 
15% come from Northern stocks (Q8-9, Q l l ,  SFA1-4). 

Crude examination of river age distributions of European 
salmon in the West Greenland fishery suggests that wild 
stocks in northern Norway, Finland and Russia are 
relatively poorly represented in comparison with stocks 
from UK, Ireland and southern Europe. 

3.5 Evaluate the relationship between spawning 
escapement and subsequent pre-fishery 
abundance 

Published studies on monitored stocks in the North 
Atlantic have demonstrated stock and recruitment 
relationships for Atlantic salmon. These relationships 
indicate that, below optimal spawning stock levels, 
reducing the number of spawners would be expected to 
decrease the production of smolts. However, increasing 
the number of spawners above these levels will not 
improve smolt production. 

The relationships established between pre-fishery 
abundance and various environmental parameters suggest 
that environmental conditions influence the survival of 
salmon during the first year in the sea (i.e. smolt 
production to pre-fishery abundance). These 
relationships have been established assuming that natural 
mortality after the first year in the sea is relatively low 
and stable. It is apparent that the environmental 
influences may mask the relationship between spawning 
escaDement and  re-fishem abundance. This will make 
it difficult to demonstrate these effects, although they are 
most likely to become apparent at low stock levels. 

4. IMPACTS OF FISH FARM ESCAPEES AND 
SEA-RANCHED FISH 

4.1 Evaluate the abundance of fish farm escapees 
and sea-ranched fish in fisheries and rivers 

4.1.1 Faroes fishery 

Scale samples collected at Faroes have been examined to 
estimate the proportion of the catch that was of farmed 
origin: 

Season % farmed 
1982183 1 

It appears that the occurrence of escapees in the Faroes 
fishery has paralleled trends in production of farmed 
salmon, being low in the early 1980's and pealdng 
during the early 1990's. 

4.1.2 West Greenland fishery 

The proportion of escaped farmed Atlantic salmon at the 
feeding grounds at West Greenland was estimated to be 
1.1% in 1991 and 1.4% in 1992. 

4.1.3 Homewater fisheries and rivers in the NEAC 
Area 

Ranched fish have comprised between 70 and 75% of the 
catch in Iceland for the past three years and in Sweden 
between 35 and 50% of the catch has been made up of 
released fish that are not expected to contribute to 
natural spawning stocks. 

The proportion of farm escapees in homewater fisheries 
is greatest in areas where there are large numbers of 
salmon farms (e.g. Norway and west coast of UK 
(Scotland)). In Norway, the occurrence of farmed 
salmon in catches in coastal fisheries in 1993 (47 %) was 
comparable to that in previous seasons, while a 20% 
contribution to catches in fjord fisheries was comparable 
to that in 1992 hut higher than the 1989-1991 average 
(13%). Data from 1993 from UK (Scotland) were 
similar to previous years, with highest proportions of 
farmed fish being reported in catches in the north and 
west coastal fisheries (20-37%) and much lower 
proportions being seen in the larger east coast fisheries 
and in the south-west (0-3%). These data reflect the 
geographical location and extent of salmon farming in 
those countries. 

Farmed salmon are believed to occur in most other 
countries in the north-east Atlantic, but contributions to 
fisheries are thought to be low (Table 1.2.1). There have 
been no records of farmed fish in catches in France, 
Russia and UK (England and Wales). In Ireland less than 
2% of catches were estimated to be of farm origin 
although this may be an underestimate. 

Data on the contribution of farmed salmon to spawning 
stocks in the NEAC Area were available from Noway, 
UK (Scotland) and UK (N. Ireland). In Norway, 
sampling of rod catches and broodstock in numerous 
rivers indicated that in 1993 about 4% of rod catches and 
21 % of broodstock comprised farmed salmon. Both 
figures are lower than previously observed. In UK (N 
Ireland) 0.5% of fish entering the River Bush were of 
farm origin. No new data are available on the incidence 
of fish farm escapees or their progeny in freshwater in 
UK (Scotland), but it is likely that these fish contribute 
to spawning populations in some rivers on the west coast 
in particular. 



4.1.4 Homewater fisheries and rivers in NAC Area 

Salmon returning to the Mactaquac hatchery on the Saint 
John River (SPA 23) were monitored in 1990, 
subsequent to a purported loss of 16000-20000 fish from 
sea-cages. There were 221 fish identified as being of sea- 
cage origin, based on scale patterns and fin conditions, 
out of a total of 3919 large fish counted at the fishway, 
approximately 6 % of the return. 

The incidence of farm fish in the Magaguadavic River, 
Canada (SFA 23) since 1992 is shown below: 

Year ISW % MSW %fa rm 
farm origin 
oripin 

1992 238 35 201 3 1 
1993 208 46 177 29 

4.2 Evaluate the genetic, disease and parasite, 
ecological and environmental impacts of fish 
farm escapees and ranched fish on wild stocks 

4.2.1 Genetic impacts 

Enhanced, ranched and farmed salmoll have the potential 
to interact genetically with wild fish altering the natural 
balance of genetic population structure through the 
following mechanisms: 

. relaxation of competition/selection; . inadvertent or passive selection; 
• selective breeding; . genetic drift; . transfer of non-local stocks. 

These factors will be further affected by the number of 
fish released or escaping into the wild, the stage at which 
they enter the wild and their relative fitness. The factors 
would normally be expected to reduce fitness, and it has 
generally been observed that cultured fish are 
reproductively inferior. Although this will tend to reduce 
the impact on wild stocks, short-term adverse effects may 
still result from single interactions. Repeated 
interactions in succeeding generations will complicate 
the assessment of the effects. 

Genetically modified salmon may become available for 
use in aqnaculture in the future. The full implications for 
wild salmon stocks will need to be assessed. The use of 
triploid stocks in salmon rearing would reduce 
possibilities for genetic interaction with wild fish. 

4.2.2 Disease and parasite impacts 

Most of the disease organisms present in farmed salmon 
are also present among wild fish. However, the 
aquaculture industry has been responsible for introducing 
diseases and parasites into some areas with serious 
detrimental effect on wild stocks. Examples include the 

introduction of Gyrodactylus salaris and furunculosis 
into Norway. Although wild fish are thought to be more 
likely to act as a reservoir of diseases for farmed fish than 
vice versa, the high frequency of diseases on farms and 
the concentrations of pathogens have the potential to 
cause outbreaks of diseases in wild fish populations. 

Insufficient information is available to assess the risks of 
diseaselparasite interactions. 

4.2.3 Ecological and environmental impacts 

Reared fish may cause the following ecological and 
environmental impacts on wild stocks: 

predator attraction and increased predation rates 
where reared or ranched fish are present among 
wild fish; 

inadvertent harvesting of wild fish among ranched 
salmon where groups occur together near the 
harvesting site; 

local degradation of natural freshwater habitat 
caused by effluent from freshwater rearing units. 

These mechanisms have not been widely explored. Some 
effects may extend to other species and may be to the 
detriment of the genetic population structure in both 
species. 

4.3 Evaluate the impacts of current hatchery 
practices on wild stocks 

With the information available ACFM were not in a 
position to assess the impacts of current hatchery 
practices on wild stocks. 

5. EVALUATE GRILSIFICATION MECHAN- 
ISMS AND ASSESS THE IMPACT THAT 
GRILSWICATION MAY HAVE ON STOCK 
ABUNDANCE AND FUTURE SPAWNING 
REQUIREMENTS 

ACFM considered the differing trends that may be 
observed in the proportion of stocks that mature as ISW 
fish. No trend was evident in the proportion of grilse in 
returns from the River Figgjio (Norway) (1965-91). In 
the North Esk (UK, Scotland) the proportion of grilse in 
catches has increased from about 25% in 1952 to about 
60% in 1992, while in the Bush (UK, N. Ireland) the 
proportion of grilse has decreased during the period 
1974-91. 

In Iceland short-term changes in grilselsalmon ratios 
could be explained by changes in marine conditions. 
Climatic changes also appeared to be responsible for 
long-term changes in the sea-age composition of 
Icelandic stocks examined, although stocks from 
different areas were differently affected. 



The annual variation in early maturation for a hatchery- 
dependent stock (Penobscot River, USA) was 
investigated by comparing scale circuli patterns. In a 
cohort, the fish with the fastest growth rates tended to 
return as grilse. It was also found that the maturation 
fraction was significantly and positively correlated with 
late summer growth, suggesting that growth during this 
season is central to the determination of the proportion 
of a smolt class that matures as grilse. 

6. EVALUATE EVIDENCE FOR RECRUIT- 
MENT OVER-FISHING OCCURRTNG ON 
ATLANTIC SALMON POPULATIONS 

The level of recmitment to the fishery each year is 
dependent on the environmental and ecological 
conditions experienced by the young fish behveen the 
time they are spawned and when they become available 
to the fishery. Since these conditions are variable, 
recruitment is also variable and does not appear to be 
simply proportional to the size of the parent stock. There 
must, nevertheless, be a level of spawning stock below 
which recruitment will be affected as a result of low egg 
production. The likelihood that the stock will fall below 
this level depends on both natural and fishing mortality. 
Stocks that have been reduced below this level by fishing 
are said to be suffering from 'recruitment overfishing'. 

Whereas time-series of stock and recmitment data are 
available for some salmon stocks the levels of fishing 
mortality are not generally known. Without these values 
it is not possible to assess the impacts of fishing mortality 
on the spawning stocks. 

ACFM therefore considered evidence from a number of 
salmon stocks for cohorts of spawners failing to replace 
themselves in succeeding generations as a result of 
fishing. While, this may occur at any level of spawning 
escapement, it is only likely to he a matter of concern 
when this replacement failure occurs with some 
regularity. Overfishing of this form may be considered 
by examinimg spawner to spawner relationships on both 
a regional basis and for individual rivers. Spawner to 
spawner relationships were derived in two ways, by 
estimating the number of spawners of a given sea-age 
either producing or produced by the spawner cohort of 
the same sea-age in each year. The results are 
summarised in Table 6.1. 

Several distinct patterns were readily apparent for the 
individual stocks. In most instances spawner to spawner 
relationships for grilse were stable with about a 50:50 
split between points above and below the replacement 
line. This pattern held even in stocks where MSW 
spawners were consistently below target levels. For 
example, grilse spawners exceeded replacement in 10 of 
23 years for the North Esk (UK (Scotland)) (Figure 6.1) 
whereas 3SW spawners were below replacement in 18 of 
22 years. Incontrast, spawner recruits for the Nordura 
River stock (Iceland), which is fished only in the river, 
were evenly distributed around the replacement line for 
both grilse and MSW salmon (Figure 6.2). This was 
also the pattern seen for many North American stocks 
such as the River de la T ~ i t e  (Figure 6.3). 

7. EVALUATE THE PROSPECTS OF 
DEVELOPING PREDICTJVE MODELS OF 
ANNUAL MIGRATION AND DISTRIBUTION 
OF ATLANTIC SALMON STOCK 
COMPLEXES 

ACFM considered an Atlantic salmon migration model 
intended to explore the relative role that different factors 
play in migration. The model simulates the movement 
of individual fish through sea surface temperature and 
surface current fields of the North Atlantic. 

The initial results from the model were encouraging with 
the simulated distribution of fish originating in North 
America heing in general agreement with known data 
from marine surveys and fisheries (Figure 7.1). 

The model as it is presently formulated can be used to 
evaluate the role of temperature and currents in defining 
the transoceanic migration of Atlantic salmon. 
However, it can only deal with the directed movement of 
salmon related to other cues, such as geomagnetic or 
celestial cues, by empirically matching the model output 
with validation data. The geomagnetic field of the earth, 
in terms of its properties such as field strength and 
declination, are known to produce gradients across the 
North Atlantic. If these properties of the field can be 
detected by Atlantic salmon, much of the directed 
movement of the migration could he explained. The 
model could be modified to allow salmon to orient to 
geomagnetic field, however, this orientation would have 
to be parameterized in an arbitrary fashion. 

Only the 2SW stocks in the Gulf Region (Canada) have 
tended to be above replacement level. This result 8. EVALUATE THE RESULTS OF THE 

suggests that these stocks should have an ability to RESEARCH PROGRAMME AT FAROES 

increase rapidly should environmental conditions become 
favourable. Stocks in most other areas appear to be Information derived from the fishing 
replacing themselves, even when they are below target pr0gnmme at is presented in 1'2'1' 
levels. However, 2SW stocks in Labrador have been 
below replacement level throughout the period 
suggesting that they are being seriously overfished. 



9. PROVIDE A COMPILATION OF 
MICROTAG, FINCLIP AND EXTERNAL 
TAG RELEASES BY MEMBER COUNTRIES 
IN 1993 

Records of tags releases and finclip data were compiled 
as a separate report. In excess of 1.64 million CWTs 
and 0.21 million external tags were applied to Atlantic 
salmon in 1993. In addition, 1.77 million salmon were 
finclipped, 1.73 million with adipose finclips only. 

The compilation of tag releases in 1993 has been issued 
as CM 1994/M:28. 
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Table 1.2.2 Exploitation rates in homewater fisheries in the NEAC area for 1988-92 (mean) 
and 1993. 

Country River Wild/ Sea Method Exploitation rate (%) 
Hatchery age 1988-92 1 1993 

Iceland Ellidaar W 1 rod 43 41 

Ireland Bunishoole H all total 69 59 

Norway 

Russia 

Sweden 

Imsa W 1 total 51 48 
2 total 69 80 

Ponoy W all total 47 10 
Kola WM a11 total 77 79 
Tuloma W all total 49 39 

Lagan H 1 total 79 94 
2 total 89 82 

UK (England & Wales) Dee W all rod 12 12 
Itchen W all net 17 0 

all rod 42 42 
Test W all rod 3 1 33 

UK (Northern Ireland) Bush W 1 net 67 41 
2 net 42 12 

UK (Scotland) N.Esk W 1 river net 27 25 
2 river net 28 19 



Table 3.3.1 Quota options (in tonnes) for 1994 at West Greenland based on regression forecasts 
of fishery abundance. The probability levels refer to the pre-fishery abundance 
levels derived from the probability density function. 

Probability Proportion of allowable harvest allocated to West Greenland (Fna) 

level 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

25 0 0 0 0 0 0 0 0 0 0 0 
30 0 0 0 0 0 0 0 0 0 0 0 
35 0 5 9 14 19 23 28 33 38 42 47 
40 0 14 28 41 55 69 83 97 111 124 138 
45 0 25 50 76 101 126 151 177 202 227 252 
50 0 34 69 103 137 172 206 241 275 309 344 
55 0 43 87 130 174 217 261 304 348 391 435 
60 0 55 110 165 220 275 329 384 439 494 549 
65 0 64 128 192 256 320 384 448 512 576 640 
70 0 75 151 226 302 377 453 528 604 679 754 
75 0 87 174 261 347 434 521 608 695 782 869 

Spawning Target = 193,741 

Proportion of target = 1 .OO 
Prop NA = 0.540 

WTlSWNA= 2.525 
WT 1 SWE = 2.660 

ACF= 1.121 
M = 0.01 



Table 6.1 Summary of spawner-recruit (resultant spawners) analyses for individual and composite stocks in North 
America and Europe. Analyses types refer to tracking of offspring from a spawning year class (forward) or estimation of 
the number of spawners contributing to the spawnersin year i (backward). Probabilities are exact binomial probabilities 
under the null hypothesis: p = 0.5. 

Replacement line 
Reeion River Analvsis Years Sea- Number Number Number Prob. - 

type age above below below in P s  No. 
repline repline last 5 yrs above 

NORTH AMERICA 

Labrador Composite Back 1983-93 2SW 0 11 5 0 
Newfoundland Composite Back 1982-93 2SW 6 6 4 0.613 
Quebec Composite Back 1982-93 2SW 6 6 1 0.619 
Gulf 
Scotia-Fundy 
Quebec 
Quebec 
Newfoundland 
Newfoundland 
Newfoundland 
Newfoundland 
Newfoundland 

Composite 
Composite 
R. de la Trinite 
R. de la Trinitk 
Gander R. 
Come R. 
Middle Brook 
Biscay Bay R. 
Humber R. 

Back 
Back 
Forward 
Forward 
Forward 
Forward 
Forward 
Fonvard 
Back 

EUROPE 

Iceland R. Nordura Forward 1962-88 ISW 15 12 2 0.779 
Iceland R Nordura Forward 1962-87 MSW 14 12 2 0.721 
Scotland 
Scotland 
Scotland 
France 
Finland 
Finland 
Finland 
Finland 
Russia 
Russia 

R. North Esk 
R. North Esk 
R. North Esk 
R. Scar@ 
R. Teno 
R. Teno 
R. Teno 
R. Teno 
R. Tuloma 
R. Tuloma 

Fonvard 
Forward 
Forward 
Back 
Forward 
Forward 
Fonvard 
Forward 
Forward 
Forward 

1963-85 ISW 
1963-85 2SW 
1963-84 3SW 
1970-93 MSW 
1979-85 1SW 
1979-84 2SW 
1979-83 3SW 
1979-82 4SW 
1982-84 1SW 
1982-84 MSW 



Figure 1.2.1 Nominal catch of salmon and number of fishing vessels at Faores for the 
fishing seasons 198111982 to 199211993. 

200 -- 
100 -- 

1981 182 1983184 1985186 1987188 1989190 1991192 

Fishing season 

/-cacti --*-.vesselsJ 

Figure 1.2.2 Catch per unit of effort (1000 hooks) inside the Faores EEZ for the fishing 
seasons 198111982 to 199211993, 



Figure 1.3.1 Retained catch expressed as a percentage of quotas for the 
recreational fishery in Newfoundland-Labrador by SFA. Quotas (numbers) 

shown in parenthesis for each SFA. 
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Figure 1.3.3 Return rates ofhatchery smolts to homewaters as 1SW and MSW salmon for the 
Penobscot River (USA) (3 yr running mean) 
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Figure 3.2.1 Estimated pre-fishery abundance of non-maturing ISW 
salmon from North America (1974-92) (solid line) with maximum and 

minimum estimates (dashed lines). 
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Figure 6.1 Comparison of spawners in year i (x-axis) with cumulative spawners produced 
(y-axis) for ISW, 2SW and 3SW salmon in North Esk, Scotland. Years 
represent the year of the spawner. Diagonal line represents replacement of the 
spawners. 
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Figure 6.2 Comparison of spawners in year i (x-axis) with cumulative spawners 
produced in year i+5 for 1 SW salmon and year i+6 for 2SW (y-axes) in the 
Nordura River, western Iceland. Years represent the year of the spawner. 
Diagonal line represents replacement of the spawners. 
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Figure 6.3 Comparison of spawners in year i (x-axis) with cumulative spawners produced 
(y-axis) for 1 SW and 2SW salmon in the River de la Trinite. Years represent 
the year of the spawner. Diagonal line represents replacement of the spawners. 
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Figure 7.1 Distribution of southern North American stocks during 1SW summer from 
migration model. Dot size increases with larger numbers of fish. 
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APPENDIX 1 

DECISION OF THE COUNCIL OF NASCO TO REQUEST SCIENTIFIC ADVICE FROM ICES 

1. With respect to Atlantic salmon in each Commission area, where relevant: 

a) describe the events of the 1993 fisheries with respect to catches (including unreported catches) gear, 
effort, composition and origin of the catch and rates of exploitation; 

b) describe the status of the stocks occurring in the Commission area and, where possible, evaluate 
escapement against targets; 

C) spec@ data deficiencies and research needs. 

2. Evaluate the following management measures on the stocks and fisheries occnning in the respective 
Commission areas: 

a) quota management measures and closures implemented after 1991 in the Canadian commercial salmon 
fisheries; 

b) the suspension of commercial fishing activity at Faroes; 

3. With respect to the fishery in the West Greenland Commission area: 

a) continue development of the model used in providing advice on catch quotas in relation to stock 
abundance; 

h) estimate the pre-fishery abundance of non-maturing 1SW salmon at the time of the fishery; 

c) provide catch options with a assessment of risks relative to the management objective of achieving 
various levels of target spawning escapement; 

d) describe which stocks make the greatest numerical contributions of salmon to the fishery; 

e) evaluate the relationship between spawning escapement and subsequent prefishery abundance. 

4. Evaluate the abundance of fish farm escapees and sea-ranched fish in fisheries and rivers and the genetic, 
disease and parasite, ecological and environmental impacts of these fish on the wild stocks and any impacts 
from current hatchery practices. 

5.  Evaluate grilsification mechanisms and assess the impact that grilsification may have on stock abundance 
and future spawning requirements. 

6 .  Evaluate evidence for recruitment overfishing occurring on Atlantic salmon populations. 

7. Evaluate the prospects of developing predictive models of annual migration and distribution of Atlantic 
salmon stock complexes. 

8. Evaluate the results of the research programme at Faroes. 

9. With respect to Atlantic salmon in the NASCO area, provide a compilation of microtag of microtag, finclip 
and external tag releases by ICES Member Countries in 1993. 



APPENDIX 2 

NEW MANAGEMENT MEASURES FOR CANADIAN COMMERCIAI, FISHERIES IN 1993 

1) The 5-year moratorium which was placed on the commercial fishery in insular Newfoundland in 1992 
continued. Fishing was permitted in Labrador, Salmon Fishing Areas (SFA) 1, 2 and 14B. Quotas in SFAs 
2 and 14B were reduced from those of 1992 by 90 t in SFA 2 and 5 t in SFA 14B. Quotas for the New- 
foundland and Labrador commercial fishery for 1993 and previous years are shown below: 

Year SFA I* SFA2 SFA2 SFA2 SFA 14B 
North South Total 

1990 80 200 50+10** 

* allowance catch; an estimate of expected catch and not a limitation on allowable harvest 
**The 1990 quota of 50 t was for all of SFA 14; there was also a supplementary quota of 10 t for SFA 14B. 

A voluntary conunercial salmon/charr license buy-back program was implemented for fishermen in SFA 1. 
Fishermen were allowed to apply for the buy-back until October 31, 1993, but the value of catch taken 
during 1993 was to be subtracted from their compensation. 

2) In Quebec the commercial fishery in areas 4 7  and most of Q8 was closed in 1993. The quota in Q8 was 
reduced to 150 salmon for the remaining 4 fishermen. In area Q9, the number of fishermen and quota were 
slightly reduced; 90 fishermen had a combined quota of 15,175 salmon. 

The following were new management measures for recreational fisheries in 1993: 

1) While the seasonal hag limit for the recreational fishery of Newfoundland-Labrador, Nova Scotia, and New 
Bmnswick remained at 8 fish (SEAS 1-16, and 18-23) and in Prince Edward Island at 7 fish (SFA 17), the 
daily limit was reduced from 2 to 1 fish in Newfoundland and Labrador. Most rivers of the inner Bay of 
Fundy (SFA 22 and pans of SFA 23) were not opened to recreational fishing for conservation reasons. As a 
result of low returns to many rivers in Atlantic Canada in 1993, some rivers were closed to exploitation for 
either the whole or pan of the season. As in previous years, large salmon could be retained as part of sea- 
sonal and daily limits only in Labrador (SFAs l, 2, and 14B) and in Quebec (Ql-Q11). 

2) Quotas continued in the recreational fishery of Newfoundland and Labrador and these were generally 
increased from 1992. These quotas were subdivided into early and late seasons and as the quota for each 
time period within each SFA was reached, the retention of salmon in the recreational fishery was not 
permitted for all rivers of that SFA; only hook-and-release fishing was allowed thereafter. Some rivers of 
SFAs 11, 13 and 14 were managed by individual river quotas. 



APPENDIX 3 

COMPUTATION OF CATCH ADVICE FOR WEST GREENLAND 

The North American Spawning Target (SpT) for 2SW salmon has been set at 193,741 fish 

This number must be divided by the survival rate for the fish from the time of the West Greenland fishery to their 
return of the fish to home waters (11 months) to give the Spawning Target Reserve (SpR). Thus: 

Eq. 1. SpR = SpT * (exp(1 l*M) (where M = 0.01) 

The Maximum Allowable Harvest (MAH) may he defined as the number of non-maturing 1SW fish that are 
available for harvest. This number is calculated by subtracting the Spawning Target Reserve from the pre-fishery 
abundance (PFA). 

Eq. 2. MAH = PEA - SpR 

To provide catch advice for West Greenland it is then necessary to decide on the proportion of the MAH to be 
allocated to Greenland (f,,). The allowable harvest of North American non-maturing 1SW salmon at West 
Greenland (NAlSW) may then be defined as 

Eq. 3. NAISW = f  ,, * MAH 

The estimated numbei of European salmon that will be caught at West Greenland (ElSW) will depend upon the 
harvest of North American fish and the proportion of the fish in the West Greenland fishery that originate from 
North America [PropNA]. Because there are no samples for 1993, simple exponential smoothing of the observed 
1978-1992 values of PropNA is used to generate a forecast for 1994. Thus 

Eq. 4. ElSW = (NAlSW I PropNA) - NAlSW 

To convert the numbers of North American and European ISW salmon into total catch at West Greenland in 
metric tonnes it is necessary to incorporate the mean weights of salmon for North America [WTISWNA] and 
Europe [WTISWE] and an adjustment for the age composition of the catch [ACF]. The quota (in tomes) at 
Greenland is then estimated as 

Eq. 5. Quota = (NAlSW * WTISWNA + EISW * WTlSWE) * ACE11000 

where 
WTlSWNA = mean weight (kg) of North American salmon at Greenland, the 1994 value was 

forecasted as described below 

WTlSWE = mean weight (kg) of European salmon at Greenland, the 1994 value was forecasted as 
hescribed below 

ACF = age correction factor for multi-sea winter salmon at Greenland based on the total 
weight of salmon caught divided by the weight of 1SW salmon. 

Mean weights by continent [WTISWNA, WTISWE] and the age correction factor [ACE] for 1994 were forecasted 
from the 1978-1992 observations. The exponentially smoothed values were based on estimation of an optimal 
smoothing coefficient and are given in Section 3.3 


