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10 PLAICE IN DIVISJON IIIA 

10.1 Thef"IShery 

10.1.1 ACFM advice applicable to 1998 

ACFM recommended that fishing mortality should not be allowed to increase above the present levet in order to 
maintain a high probability of keeping SSB above the historicallevel. 

10.1.2 Management applicable to 1997 and 1998 

The 1996 and 1997 TACs were 14,000 tonnes (11,200 t in Skattegat and 2,800 t in Kattegat). The same TAC has been 
implemented since 1992. 

10.1.3 Landings in 1997 

A directed plaice fishery is carried out by otter trawl, seine and gill-net with some beam trawlers being introduced in 
recent years. However. most of the catches are taken in mixed human consumption fisheries. A considerable number of 
vessels have been taken out of the fisheries in recent years (ICES CM J996/Assess:6). The landing of plaice amounted 
to 10,149 tons in 1997 as compared to 10,121 tons in 1996. The fishery is dominated by Denmark with Danish catches 
accounting for more than 90% of the total. The annua! landings, available since 1972, are given by country and 
separated on Kattegat and Skagerrak in Table 10.1.3 and Figure 10.7.1. In the start ofthis period, catches were mostly 
provided by Kattegat bul from the mid-1970s, Skagerrak have supplied the major proportion of the catch. In 1997, about 
75% of the catches were laken in Skagerrak (Figure 10.6.1.). 

The landing data for 1983-1988 are considered uncertain and have been adjusted on the assumption that mis-reporting 
was a serious source of bias (ICES CM 1991/Asscss: 9). In recent years no strong incentive has existed to omit the 
reporting of plaice catches and these are therefore considered reliable. 

10.2 Natnral mortality, Matnrity, Age Compositions and Mean Weigbt at Age 

As in previous years catch at age and mean weight at age information are provided by Denmark only. The total 
international catch was therefore broken down by quarter and landing harbours for Kattegat and Skagerrak separately. 
On the basis of a new perception of the sorling process in landings at the fish market, a different key has been used to 
derive the distribution of fish length from market size categories. The age-length key used in this year's assessment is 
the same as in last year's assessment. The catch-at-age and the mean weight at age are presented in Figure 10.2.1 and in 
Tables 10.2.1 and 10.2.2. Weight at age in the stock was assumed equal to that of the catch. 

A natura! mortality of O.l per year was assumed for all years and ages. A knife-edge maturity distribution was employed: 
age group 2 was assumed to be immature whereas all age 3 and older plaice were assumed mature. 

10.3 Catch, E!Tort and Research Vessel Data 

Three Danish fleets, i.e., trawl, gill-net and seine, are available for tuning. The age dis-aggregated indices were derived 
by merging logbook statistics supplying catch weight per market category with the age distribution within these 
categories available from the market sampling. In last year's assessment, the tuning tleets were designed with regards to 
two selection criteria. First, only fishing trips where plaice was the most valuable component of the catch were retained. 
Second, the tuning fleets on1y included the vessels ranging between 10 and 20 GRT. However, these two selection 
criteria drarnatically shorten the sel of data available, and may in addition potentially bias the CPUE estimates (ICES 
1998). As a resu1t, new criteria were used this year to configure the tuning fleets. Thus, all the fishing trips during which 
plaice was caught were included, while the effect of size determined differences in fishing power was reduced by 
standardising fishing effort in each vessel. The following multip1icative model was used: 
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where E, E0 and L respectively refer to as standardised fishing effort, number of days fishing and vesse1 1ength. The 
parameter a is estimated for all the commercia1 fleets as the slope of the regression between the log-CPUEo (calculated 
as the ratio between landings and the number of days fishing) and the log-vessel length. a has been estimated to -1.63,-
1.09, -0.69 for gill-netters, trawlers and seiners respectively. These negative values indicate that, within the present fleet 
configuration, the biggest fishing vessels are the less efficient, with regards to plaice landings. The tuning information is 
provided in Table 10.3.1. 

illTS survey data for Kattegat and Skagerrak for the first quarter were provided by Sweden for the period 1992 to 1998, 
as numbers-per-age on a hau! by hau! basis. Stock abundance indices and their associated CVs are given in Table 10.3.2. 
The highest precision of the estimates are found for the ages 4-6 which are estimated with a precision of approximately 
30%. 

l 0-4 Catch at Age Analysis 

Tuning was cartied out by using the CPUE information from the three commercial fleets and the survey indices. The 
survey indices were shifted from February to the preceding December to allow for a full use of the available data. The 
catch information used for the VPA were restricted to the ages 2-11 + as age l plaicc never accounted for more than l% 
of the total catch number. Very few plaices aged 7-9 were caught duting the survey and these ages were removed from 
the IBTS tuning fleet before running the VPA. The tuning settings used last year were maintained but no tapered time 
was applied over the 10 year tuning period. The tuning settings and diagnostics are given in Tab le 10.4. l. The VPA 
results are given in Tables 10.4.2.-10.4.3. 

Since new definitions have been made of the tuning fleets, a first exploratory run has been carried out to compare the 
outcomes of last year's and this year's assessments for the period 1987-1996. Figure 10.4.1. indicates that only little 
difference could be found between thcse two assessments. 

Consider this year's assessment. Plots of the log catchability residuals (Figure 10.4.2.) show little trend over time, 
except for the Argos survey and the gill-net fleet at the oldest ages. These apparent trends are essentially generated by a 
strong year cffect in 1996 for both fleets. Retrospective VPA runs are carried back to 1995 (Figure 10.4.3.). Only small 
differences are observed in the retrospective pattern of recruitment and SSB. However, there are differences in the F 
estimated in 1996. This observation bears out some of the results of the log-residuals analysis, which suggest that a 
strong year effect may exist in 1996. 

This feature is not due to the new configuration of the tuning fl.eets, since Figure l 0.4.1. indicates that both of the 
assessments carried out this year and last year are consistent. Figure 10.2.1. shows that in most years, including 1992-
1995 and 1997, the peak of the catch at age distribution is reached at age 5. However, in 1996, the peak of this 
distribution is achieved at age 4. The fraction of catch at age 5-7 is Jowcr in 1996 than in 1993-1995 and 1997. 

The year effect in 1996 may then be interpreted as follows. Consider the retrospective analysis backdating from 1996. In 
1996, the catches at age 5-7 are relatively low (peak of the distribution at age 4) and high fishing mortality levels are 
associated to these ages. Consider the retrospective analysis backdating from 1997. In 1997, the catch at age distribution 
peaks at age 5 like in previous years (except 1996). This different distribution affects the calculation of fishing mortality 
in 1997, but also in the previous years including 1996. Thus, the fishing mortality in 1996 is decreased to betler fit the 
model. However, the high residuals calculated for 1996 indicatc that this new estirnation is uncertain (Figure 10.4.2.). 

Despite the year effect in 1996, which is documented above, the overall assessment appears reasonable, for four reasons. 
First, the coefficients of variation (C. V.) on the catchabilities of the commercial fleets are alllower than 50% for the age 
range 4-9 for the commercial fleets, even if C. Vs. are somewhat higher for the IBTS survey (Table 10.4.1.). Second, for 
all ages, the estimation of survivors differed only slightly between fleets, including the Argos survey. Third, Figure 
10.4.4. indicates that a linear regression describes reasonably well the variations of the log CPUE against the log VPA. 
Foutth and finally, Figure 10.4.3. shows that the uncertainty on fishing mortality in 1996 does not affect much the 
estimation of SSB. 

The fishing mortality (age 4-8) estimated for 1997 in found at 0.74, which is above the value in 1996 (0.51). The 
exploitation pattern increases up to age 8 from wherc on F remains at a constant leve l. 
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10.5 Recruitment estimates 

The abundance indices from the IBTS surveys in Kattegat and Skagerrak are given in Table 10.3.2. The time series is 
short but may indicate that the 1997 year class is wel! above average. However, the coefficients of variation ca1cu1ated 
in 1998 were much higher than in previous years, mak:ing estimations uncertain. Due to the short time span available, no 
RCT3 analysis was carried out. Recruitment estimates are provided by the XSA for the period 1987-1995. Recruitment 
in 1996 and 1997 were replaced by the geometric mean of 47,176, calculated over the period 1987-1995. 

10.6 Long-tenn trends 

The long-term trends in the fisheries are presented in Table 10.6.1. and Figure 10.6.1. 

In the 1970s, catches fluctuated between 14,000 and 27,000 t. Since then the catches have declined to the present range 
of 9,000-12,000 t. The fishing mortality has remained at a rather stable leve! of 0.7-0.9 over the period of assessment, 
with extreme values only observed in 1988 and 1996. SSB has decreased between 1987 and 1989 and has remained 
stable in the range 35,00(}..55,000 t since 1990. Recruitment has fluctuated between 30 and 75 million per year without 
notable trend. 

10.7 Short-tenn forecast 

The inputs used for the predictions are given in Table 10.7.1. Stock sizes for age 3 and above are taken from the 
estimated number of survivors from the XSA. The age 2 recruitment in 1998, 1999 and 2000 is laken as the geometric 
average over the 1987-1995 period. The mean weight at age are taken as the average for the years 1987-1997. The 
exploitation pattern in the prognosis are based on the non-scaled average exploitation pattem over the period 1995-
1997. 

The status quo predictions result in catches of 10,900 and 11,000 t in 1998 and 1999. respectively (Table 10.7.2.). The 
status quo estimate of SSB remains in the range 36,00(}..37,000 tover the 1998-2000 period. The short- and long-term 
yield and SSB are shown in Figure 10.9.1. 

The inputs of the sensitivity analysis are given in Table 10.7.3. Figure 10.7.2. shows the sensitivity and the sources of 
variations connected to the various input parameters for the status quo catch predictions. The 1999 yield is found most 
sensitive to the fishing mortalities in 1999 and 1998. These fishing mortalities also contribute to 82% of the variance of 
the yield. The SSB at the start of 2000 is essentially shared between recruitment in 1999 (37% ), the abundance of the 
age 2 class (25%) and fishing mortality in 1999 (22%). The contribution of recent year classes to the yield in 1999 and 
SSB in 2000 for status quo short-term forecast are shown in Table 10.7.4. 

Figure 10.7.3. shows the probability profiles for 1999 yield and the 1999 SSB under the status quo projection. The plots 
show that a catch level similar to that of 1997 may be achieved with a fishing mortality below F.naru.r quo and that it is 
unlikely (probability lower than 5%) that the SSB fall below the historical minimum SSB found at 23,000 t. 

10.8 Medium-tenn projections 

Several density-dependent functions (recruitment autocorrelation, Beverton and Holt, Ricker and Shepherd) were fitted 
to the stock and recruitrnent data (Figure 10.8.1.). There were only few data, particularly at low lcvels of SSB, to justify 
the selection of one or the other curve. Moreover, no clear trend could be identified at high SSB lcvcls. As a result, it 
has been decided to describe the stock and recruitment data with the Butterworth and Berg model (Figure 10.8.2.a). In 
this model, recruitment increases linearly from the origin to the minimum historical SSB value, where it reaches the 
geometric mean calculated over 1987-1995, and then remains constant to that leve!. 

A medium term projection, using status quo fishing mortality, has been run over the period 1998-2007, by using the 
program WGTerrnB.,, which is adapted from the WGTERMA program. The outcomes of the medium-term projection 
have been reported in Figures 10.8.2.c-d. Resu1ts suggest that SSB, recruitment and yield would be stable if the stock 
was exploited with the status quo exploitation pattern over the next l O years. 
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10.9 Long-term considerations 

The input data are given in Table 10.9.1. and the outputs are summarised in Table 10.9.2. and Figure 10.9.1. Figure 
10.9.2 gives the stock recruitment plot. 

10.10 Biological Reference Points 

Biological references were computed with the PA software provided by the CEFAS laboratory. All the reference points 
have been represented in Figure l O.l O.l. The stock and recruitment data were examined, to define candidates for B1im• 

Bpa, F1.,., and F pa· All the historical SSB values are grouped in a narrow window of observation (23,000-40,000 t) and 
no clear pattern in recruitment could be detected. 

As a result of (i) the stock not being currently at a low leve! and, (ii) the moderate inter-annua! variability in SSB, Bpa 
has been calculated by rounding up B~o.., so that B,. = 24,000 tonnes, and no Blim was determined. Table 10.8.1. does 
not allow the selection of a particular F1irn, since the probability of the biomass to fall below B"' is very low (< l%) for a 
wide range ofF (0.0-0.8). The WG recommended that Flim should be set to F""" = 0.80. F". is !hen derived from the 
standard equation: 

Fpa = F1im e-1.645 ev, where CV= 0.2. 

The value of F pa recommended by the WG is then 0.58. Figure 10.1 0.2. indicates that in the historical times series, 
fishing mortality has been above F ,, in all bul one year, whereas the SSB has, by construction, been under B,, only once. 

10.11 Comments on the assessment 

Compared to last year's assessment, a new selection criterion was used this year to configure the tuning fleets (i.e., trips 
are included when plaiee is eaught) and fishing effort has been standardised in relation to the vesscl length. However, 
only little difference could be identified between this year's and last year's assessments, over the period 1987-1996. It is 
suggcsted that the present tuning fleet configuration and effort standardisation procedure should be used next year. 

Like last year, the estimated fishing mortality of e.a. 0.70 ealculated in I1Ia is higher than the one estimated in division 
IV (e.a. 0.40). The diffcrenee may be caused by older, mature, plaiee emigrating from the Skagerrak to the North Sea for 
spawning (Uimestrand 1989; Stæhr and Støttrup 1991). When not specifieally aecounting for migrations (by adding the 
rate of migration to the natura! mortality) the VPA calculation will overestimate the fishing mortality. Inter-annua! 
variability in the migration rate might be one explanation for the low leve! of adults in 1996, which eaused a year effeet 
in some of the log residuals and in the retrospective analysis (see Section 10.4). The existenee of spawning migrations 
may also contribute the apparent absence of density-dependence for this stock. 
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Table 10.1.3. Plaice landings from the Kattegat and Skagerrak (tonnes) 1972-1996. Official figures, excluding misreported landings in the period 1983-
1988 

Year Denmark Sweden Germany Belgium Norway Total 
Kattegat Skagerrak Kattegat Skagerrak Kattegat Skagerrak Skagerrak Skagerrak Kattegat Skagerrak Div. Ula 

1972 15,504 5,095 348 70 15,852 5,165 21 ,017 
1973 10,021 3,871 231 80 10,252 3,951 14,203 
1974 11 ,401 3,429 255 70 11,656 3,499 15,155 
1975 1 O, 158 4,888 369 77 10,527 4,965 15,492 
1976 9,487 9,251 271 81 9,758 9,332 19,090 
1977 11,611 12,855 300 142 11,911 12,997 24,908 
1978 12,685 13,383 368 94 13,053 13,477 26,530 
1979 9,721 11,045 281 105 10,002 11,150 21,152 
1980 5,582 9,514 289 92 5,871 9,606 15,477 
1981 3,803 8,115 232 123 4,035 8,238 12,273 
1982 2,717 7,789 201 140 2,918 7,929 10,847 
1983 3,280 6,828 291 170 133 14 3,571 7,145 1 O, 716 
1984 3,252 7,560 323 356 32 27 22 3,607 7,965 11,572 
1985 2,979 9,646 403 296 4 136 18 3,386 10,096 13,482 
1986 2,468 10,653 170 215 505 24 2,638 11,397 14,035 
1987 2,868 11,370 283 222 104 907 25 3,255 12,524 15,779 
1988 1,818 9,781 210 281 3 716 41 2,031 10,819 12,850 
1989 1,596 5,387 135 320 4 o 230 33 1,735 5,970 7,705 

1990 1,831 8,726 201 777 2 1 471 69 2,034 10,044 12,078 
1991 1,756 5,849 267 472 6 4 315 68 2,029 6,708 8,737 
1992 2,071 8,522 208 381 537 107 2,279 9,547 11,826 
1993 1,289 9,128 287 175 339 78 1,576 9,720 11,296 
1994 1,553 8,790 315 227 4 33 325 65 1,872 9,440 11,312 
1995 1,555 8,479 132 338 6 42 302 76 1,693 9,237 10,930 
1996 2,336 7,256 195 198 11 19 o 105 2,542 7,578 10,120 

1997 2,198 7,307 261 251 25 15 o 93 2,484 7,665 1 O, 149 

~ 
O:IAdiu\W gr~p.s\W gnssk\Rcports\ 19')9\T-1 O 13.Doc 
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Table 10.2.1. Catch in numbers ('000) 

2 3 4 5 6 7 8 9 10 11+ 
1987 673 4405 12594 17644 10129 2076 376 247 130 200 

1988 101 3059 12038 13776 6855 2743 946 322 136 157 

1989 1009 3829 7068 6225 2695 1165 547 253 135 235 

1990 3189 8773 8601 9676 3208 978 480 348 155 273 

1991 2316 8648 9637 4692 2911 897 307 157 87 137 

1992 887 3802 11652 17302 4269 1025 294 113 27 113 

1993 1003 3465 10091 13252 6893 1650 374 103 46 66 

1994 1382 6894 8019 9877 8013 2772 445 111 38 54 

1995 455 2318 6717 11718 6730 5009 867 139 66 52 

1996 4399 5197 7736 5126 4610 1758 1314 146 22 44 

1997 501 4511 6281 9417 5085 3063 1365 847 113 35 

Table 10.2.2. Mean weight in Catch (kg) 

2 3 4 5 6 7 8 9 JO Il+ 
1987 0.322 0.281 0.282 0.293 0.363 0.528 0.709 0.904 1.03 1.084 
1988 0.252 0.267 0.269 0.29 0.35 0.475 0.567 0.756 0.833 1192 
1989 0.274 0.263 0.282 0.32 0.376 0.466 0.635 0.741 0.825 1.003 
1990 0.292 0.289 0.294 0.337 0.397 0.499 0.685 0.776 0.951 115 
1991 0.263 0.27 0.259 0.274 0.365 0.492 0.584 0.67 0.882 1.08 
1992 0.309 0.31 0.272 0.28 0.336 0.501 0.646 0.817 0.804 0.976 
1993 0.267 0.271 0.271 0.294 0.338 0.441 0.567 0.711 0.801 1.167 
1994 0.275 0.263 0.272 0.289 0.33 0.381 0.517 0.658 0.767 0.977 
1995 0.263 0.301 0.303 0.289 0.328 0.368 0.499 0.737 0.752 1.022 
1996 0.266 0.268 0.294 0.384 0.399 0.436 0.43 0.561 0.87 0.957 
1997 0.3 0.294 0.282 0.299 0.341 0.41 0.465 0.445 0.53 0.752 
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Table 10.3.1. Tuning fleets used for the plaice in IIIa 

Plaice ;n the Kattegat and Skagerrak (Fishing Area llla) 
104 

ARGOS: Argos. 1st Q (IBTS) 
1991 1997 

1 0.99 
6 

4.17 9.29 6.44 1.62 0.38 0.08 
6.5 6.02 5.78 5.11 2.03 0.22 
8.5 6.46 1.89 1.09 1.19 0.25 

4.48 10.4 4.2 1.13 0.85 0.4 
17.05 13.35 4.9 1.54 0.46 0.13 

6.86 12.9 3.26 1.14 0.12 0.04 
8.06 8 4.24 1.46 0.32 0.12 

FL TO?: Danish gill-netters 
1987 1997 

1 o 
2 11 

7951 20592.3 169059.2 650915.7 1071313 803164.5 286784.3 58777.3 33990.7 18818.4 24876.8 

5840 27481 A 168503.6 529n1.3 606818.1 410015.6 309311.4 133999.9 55392.7 19491.5 23976.7 

5498 19018.4 63446.8 175205.5 186617.2 129660.6 111414.7 85514 44763.5 24563.5 43810.2 

6356 64640.5 246879.5 272983.5 362431.8 157274.3 62093.7 42382.9 38229.8 20604.3 41000.9 
4956 43901.1 181507.1 242270.8 148621.9 168825.7 68492 32399.3 14923.2 11663.1 17808.8 
6539 67456.2 350654.7 854331.1 1065380 260668.7 108795.4 39020.5 18754.9 5675.4 21064 
7438 4645.8 80410.5 339540 652443.1 591403.6 199281.6 42122.4 12860 3774.2 2596.8 

17152 93331.6 788950.1 992743.9 1280086 1145581 443000.3 78442.7 26304.2 7858.6 14155.4 
14671 98335.2 320239 744931.3 1661991 911911.5 979461.7 185417.9 30434.1 13975.7 10309.3 
13869 456628.1 632570.9 858288.4 762350.3 711939.5 291166.6 215021.6 22193.1 3298.1 8388.2 
11050 67268.4 468038.5 544401.2 912160.6 684170.5 509591 271093.8 101873.8 19323.2 7745.1 

FLT08: Danish trav.ters 
1987 1997 

1 o 
2 11 

51099 255914.6 1177661 2468347 2379126 1046122 215077.7 50415 32514 24419.7 37437.7 
39570 109743.1 839066.1 1906117 1819047 700988.1 226895.2 75480.6 23885.3 20953 22426.2 
43495 434755.3 927354.5 1291748 1026225 456677.9 165557 71803 37576.1 18120.9 35818.8 
49039 1192734 2311097 2020630 2065160 631904.4 200415.8 85590.4 45586.3 22634 42974.6 
46159 678539.1 2459249 2424238 1085399 580774.1 151469.9 52785.8 31364.1 18474.6 27440.7 
42806 324053.8 1244765 2463167 3594631 910595.2 232057.5 62318.1 14226.3 3014.4 12454 
36726 172192 866646 2265364 2200206 1312213 455227.1 82231.2 15921.3 12070.9 15308.8 
35880 506609 1815439 1886714 2177012 1785146 732728.8 113302.5 17908.9 12336.2 11983.1 
32014 290272.8 791717 7 1217689 2119319 1052643 706431.7 144495.7 23084.1 11096.1 8823 
34013 1130523 1432920 1503021 1053244 772862 329651.2 235696.1 24500.8 4352 9874.4 
31464 166014.2 1234787 1637715 1843447 841072.5 352323.7 143468.1 96236.5 15808.9 6255.1 

FLT12' Danish se~ners 

1987 1997 
1 o 

2 11 
12972 97425.8 1157332 4050596 5227390 2536790 426009.3 72397.8 40924.6 20943.5 22943.2 
9858 467266.8 1343996 3116463 3368963 1446989 521282.5 158464.1 47106.1 16430.8 19005.8 

12387 336976.6 1483241 3030013 2733969 1193297 477611.7 171227.1 76748.9 33562.5 39868.4 
11935 1117969 3542256 3431384 3748325 1097119 299715.7 116327.5 81119 32921.9 60674.3 
10467 522163.3 2426848 3289407 1838074 1057052 265605.5 88516.4 42174.3 17972.1 28586.9 
10157 106266.7 791895.1 4199036 6819566 1725235 324760.3 77399.8 27069.6 4686.3 17868.1 
8479 139121 509252.6 1721085 2800822 1649545 413535.4 89600.8 21957.5 5718.1 3978.3 
8128 336892.3 1620907 1883228 2514844 1977352 552285.4 69992.5 19936.8 4536.3 4288.3 
7682 209822 589870.6 1348638 2282155 1664669 1118605 153080.6 23915.4 11390.9 6384.1 
7054 997065.7 1363113 1878662 980781.5 913660.5 327088.5 230807 22761.6 3018.6 6501.7 
6306 165538.1 1193766 1794123 2572264 1359436 909633.7 392850.4 278160.3 26735.9 5420.2 
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Table 10.3.2. Mean nos. per haul and CVs for Argos IBIS survey in first quarter 

Abundance indices provided as the mean number per haul 

v .... t#lauls age 1 ... , ... , age 4 age5 age 6 age 7 age8 .... 
1992 45 000 4.17 929 6.44 1.62 038 0.08 002 000 
1993 45 035 6.50 6.02 578 5.11 2.03 022 004 000 
1994 48 033 8.50 6.48 1.89 109 1.19 0.25 0.04 0.02 
1995 48 0.29 4.48 10.40 4 20 1.13 0.85 040 0.00 0.00 
1996 48 0.00 17.05 13.35 490 1.54 0.48 o 13 008 0.00 
1997 48 0.13 686 12.90 326 1.14 0.12 OM 0.10 o 02 
1998 45 0.63 8.00 8.00 424 1.48 0.32 012 002 o 07 

CV of the survey abundance 

Year #hauls oge1 age 2 age 3 .... age5 .... age 7 age8 .... 
1992 45 74 27 14 16 20 38 100 
1993 45 49 33 14 14 17 40 348 1663 
1994 48 28 24 14 13 17 19 23 54 69 
1995 48 56 40 24 20 17 20 21 
1996 48 39 33 24 22 22 24 29 
1997 46 æ 25 34 23 22 33 65 26 35 
1998 45 333 163 150 138 116 123 152 495 305 
Meen 45 104 57 42 35 32 40 00 395 13E 

CV by age for the Argos survey in IlJa 

-~ .. -> 
(.) 

500 

120 

100 

80 

60 

40 

20 

o 
age 1 age 2 age 3 age4 

Age 

age 5 

age 104- Total 
000 22.00 
005 26.10 
0.03 19.82 
000 21.75 
o 01 37.52 
0.06 24.65 
000 22.93 

age 10+ Total 
28 

1439 12 
29 14 

21 
46 32 
45 27 

121 
300 36 

age 6 age 7 



Table 10.4.1. Plaice in Illa, Diagnostics from the XSA run 

Lowestoft VPA Vers~on 3.1 

9110/1998 15:28 

Extended Survivors Analys~s 

Pla1ce Ula VPA data 1998WG ANON COMBSE PLUSGROUP 

CPUE data from f1le C:\Paul\lnput\PLE3AFLTXT 

Catch data for 11 years. 1987 to 1997. Ages 2 to 11 

Fleet 
year 

ARGOS Argos 1& Q 

FL T07: Danish gill-n 1987 
FL T08 Danish trawle 1987 
FLT12· Damsh se1ner 1987 

Time series we1ghts 

Tapered time wetghtlng apphed 
Power"' O over 10 years 

Gatchabtllty analysts 

Fir Last 

'"" 1991 
1997 
1997 
1997 

First 
age 

1997 
2 
2 
2 

Catchability dependent on stock size for ages < 3 

Regress1on type "' C 
Mm1mum of 5 pomts used for regression 

Last 
age 

1 
10 
10 
10 

Survivor estJmates shrunk to the populat1on mean for ages < 3 

Catchab1l1ty Independent of age for ages >= 8 

Terminal population esbmation: 

Survivor estJmates shiUlk towards the mean F 
of the final 5 years or the 5 oldest ages 

S.E of the mean to whiCh the estimates are :shrunk = 500 

Mimmum standard error for population 
estimates denved from each fleet = 300 

Prior we1ght1ng oot applied 

Tumng converged after 28 iterations 

Regreæon we1ghts 

Fishing martallt1es 
Age 1988 1988 1900 

2 0.003 0_016 0_047 
3 0_111 0.145 0.17 

' 0.665 o 355 0.49 
5 1.341 o 777 1.038 
6 1.432 o 942 1.104 
7 1.176 o 913 0.988 
B 0_995 0.682 1.138 
9 o 644 0.701 1 162 
10 115 0.953 1.164 

1991 

0.048 
0.154 
0.255 
0.48 
0.931 
0_977 
0.88 
1.454 
0_934 

Alpha 

6 
o 
o 
o 

1992 

0.02 
0.094 
0.286 
0.86 
0_007 
0_912 
0_916 
o 853 
o 976 

Beta 

0.99 

1993 1994 

0.027 0_033 
0_091 o 235 
0_342 o 281 
o 537 0.582 
0_917 0644 
1 192 11 
o 918 1 152 
0_868 069 
o 931 0.83 

1995 1900 1997 

0_01 0069 0013 
0065 o 132 0_085 
0335 0.285 0.21 
o 741 0_409 0.585 
0.904 o 649 o S07 
o 91l1 0.552 1.112 
1 181 0.66 o 999 
1 374 o 545 1 008 
1 023 o 726 0.006 
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Table 10.4.1 (Cont'd) 

XSA populatioo numbers (Thousands) 

AGE 
YEAR 2 3 4 5 6 7 8 9 10 

1988 3 31E+D4 3 07E+04 2.00E+04 1.96E+04 9 47E+03 4. 17E-..Q3 1.58E+03 5.94E+02 2.09E+02 
1989 6.62E+D4 2 98Et·04 2.48E+04 1.21E+04 4 64E+03 2.05Et03 1 16E+03 5.28E+02 2.31E+02 
1990 7 36E+D4 5.89Et04 2.33E+04 1.58E+04 5.04E+03 1 64E-t03 7.43E+02 5.32E+02 2.37E+02 
1991 5 16E+D4 6 36E+04 4 :0Et04 1.29E+04 5.05E+03 1 51E+03 5.52E+02 2.15E+02 1.51E+02 
1992 4 70E+04 4 45E+04 4.93E-t04 3. 15E+04 7.24E+03 1 80E+03 5 15E+02 2.07Et·02 4 56E+01 
1993 3.94E+04 4 17E~04 3.66E+D4 3 35E+04 1.21E-~o04 2.49E+03 6.54E+02 1 87E+02 7 98E+01 
1994 4 42E+04 3 47E+04 3.44E+04 2.35E+04 1. 77E+04 4.37E+03 6.84E+02 2.36E+02 7 08E+01 
1995 4.92E+04 3 87E+04 2.48E+04 2.35E+04 1.19E+04 8 42E+03 1.32Eo~-03 1 96E+02 1 OBE+02 
1996 6.93E+04 4 41E+04 3_28E+04 1.61E+04 1.01E+04 4 36E+03 2 86E+03 3 65E+02 4 48E+D1 
1997 4_01E+D4 5.85E+04 3 49E+04 2 23E+04 9 65E+03 4.80E+03 2 27E+03 1 34E+03 1 92E+02 

Estimated population abundance at 1st Jan 1998 

O.OOE+OO 3 58E+04 4.86E+04 2 56E+04 1. 13E+04 3 9JE+03 1.43E+03 7.57E+02 4.03E+02 

Taper we!ghted geometri c mean r.l the VPA populat1ons 

4 97E+04 4 31E+04 3.22E+04 2 00E+04 8 52E+03 3 06E+03 1 04E+D3 3.54E+02 1_15E+02 

Standard error of the \NeiQhted Log(VPA populatlons) 

o 265 o 2699 o 2593 

Log catchab1l1ty residuals 

Fleet ARGOS Argos 1& Q 

Age 1988 1989 1990 
2 99.99 99 99 9999 
3 99.99 99 99 99.99 
4 99.99 99 99 99 99 
5 99.99 99 99 99 99 
6 99.99 99.99 9999 
7 No data for this fleet at th1s age 
a No data for th1s fleet atthis age 
9 No data for th1s fleet al th1s age 
10 No data for !his fleet at lh1s age 

Mean log catchab1hty and standard error of ages Wlth catchabll1ty 
lndep:ndent of year el ass s!rength and constant w r t time 

o 3474 

1991 
-0.04 
0.15 
-0.24 
0.07 
0.2 

Age 
Mean Log q 
S_E(Log q) 

3 4 5 6 
-9 0908 -9 6425 -9 9273 -~0 2307 
C.408 C 4494 O 5108 O 7458 

Regress1on stat1stlcs 

Ages with q dependent on year class strength 

04436 o 5724 o 603 o 6513 

1992 1993 1994 1995 
-0.36 -011 0.2 03 
0.34 -0.72 o 41 028 
085 -0 34 -0 3 O 39 
123 0.31 0.38 -008 
089 046 0.27 -0 19 

Age Slope t-value lntercept RSquare No Pts Reg s.e Mean Log q 

2 0.89 0_214 8.69 0.44 7 0.23 -8_44 

Ages Wllh q mdependent of year class strength and constant w r t. time 

0_6514 

1995 
-0.03 
-0 19 
-0.24 
-1.37 
-1.47 

1997 
005 
-0 26 
-0.12 
-0.54 
-0 16 



Table 10.4.1 (Cont'd) 

tv,e Slope t-value lntercept RSquare 

3 163 -0.473 8.05 0.1 
4 o 74 0.394 986 0.32 
5 0.41 1.645 998 0.61 
6 1.32 -0 295 1056 0.14 

ReeL Fl TO?· Danish gill-n 

Age 1987 
2 9999 
3 99.99 
4 9999 
5 99 99 
6 99.99 
7 99.99 
a 99.99 
9 9999 
10 9999 

Age 1988 1989 1900 1991 
2 0.27 -0.58 -0.13 o 16 
3 03 -0 57 -0 02 -0.17 
4 083 -0.31 0.11 -0 52 
5 0.65 -0.22 0.15 -0_54 
6 o 49 -000 -0.05 o 19 

0.51 o 15 -0.33 o 1 
8 o 42 02 -0_01 017 
9 045 035 0.23 0.56 
10 o 57 069 043 046 

Mean log catchatllhty and standard error ei ages with catchability 
independent of year dass strength and Ct'lnstant w.r l time 

No Pts Reg s.e Meana 

7 0.71 -9_00 
7 0.36 -9.64 
7 03 -9_93 
7 1.07 -10 23 

1992 1993 1994 1995 
o 32 -0 91 0.06 005 
054 -1 o 71 -0.23 
039 -0.34 -0 07 o 15 
o 43 -0.39 -018 0.31 
001 o 16 -0.51 -007 
008 035 -0 29 -0.04 
o 16 -0 13 -0.3 o æ 
o 31 -008 -0.52 o 25 
0.68 -044 -046 -0.07 

Age 3 4 5 6 7 8 9 10 
Mean Log q 
S E(Log q) 

-7.1678 -6.1318 -52529 -4.7206 -4.3014 -41508 -4.1508 -41508 
o 5218 0.4003 0.3765 o 2652 0.3613 0.3158 o 4905 o 5338 

Regress1on stat1st1cs 

Ages with q depencent on year c lass strength 

Age Slepe t-value lntercept RSquare No Pts Reg s.e Mean Log q 

2 o 51 0.841 9.86 0.27 10 046 -894 

Ages w1th q Independent of year class strength and constant w r.t t1me. 

Age Slepe t-value lntercept RSquare No Pts Reg s.e MeanQ 

3 1.04 -0 052 7.01 02 10 058 -7.17 
4 1.72 -0.795 308 o 13 10 07 -6 13 
5 0.76 0.873 638 062 10 0.29 -5.25 
6 1.24 -0956 3.7 0.67 10 0.33 -4.72 
7 1.07 -0.3 404 069 10 0.41 -4.3 
8 1.15 -0.743 3.72 0.75 10 o 37 -4 15 
9 108 -0.268 399 061 10 056 -4.12 
10 07 1.801 4.25 0.82 10 033 ·4.04 

1996 1997 
054 0.21 
0.41 003 
004 -0 28 
-018 -002 
-0 21 0.00 
-0 73 02 
-0.71 012 
-0.97 -0.29 
-0 7 -0 06 
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Table 10.4.1 (Cont'd) 

Fleet . FL roa Damsh trawle 

Age 1987 
2 99.99 
3 99.99 
4 99.99 
5 99 99 
6 99.99 
7 9999 
8 9999 
9 99.99 
10 99.99 

Age 1988 1989 1900 1991 
2 -0.1 -0.28 -0 03 0.13 
3 -0.12 -0.07 000 0.1 
4 0.38 -0.19 0.26 -0.26 
5 0.28 -0.14 0.29 -034 
6 -011 -0.11 o. æ -0 02 
7 -0.55 -0.36 -0.03 -018 
8 -0.66 -064 0.00 -0 17 
9 -0.9 -0 49 -0.23 o 47 
10 0.14 -0.28 -0.12 o 1 

Mean log catchab1hty and standard error of ages Wlth catchability 
Independent of year el ass strength and constant w r t t1me 

Age 
Mean log q 
S E(log q) 

Regression stat1st1cs 

3 
-7 0572 
o 2918 

4 
-63177 
0.2156 

Ages Wlth q dependent on year class strength 

Age Slope t-value 

2 0.4 2 972 

5 
-5.696 
o 2573 

lntercept 

9.88 

6 
-5 5056 
o 1271 

RSquare 

o 75 

Ages with q independent of year el ass strength and constant w.r t time 

Age 

3 
4 
5 
6 
7 
8 
9 
10 

Fleet FLT12: Dan1sh seiner 

Age 
2 
3 

Slope 

1.æ 
203 
085 
099 
1 
1 42 
1.34 
1.1 

1987 
9999 
99.99 

t-value lntercept RSquare 

-0 185 6 78 o 43 
·2 173 215 036 
0.683 6 32 o 73 
o 112 555 o 93 
o 546 065 
-1 216 498 o 52 
-1111 5 67 058 
-0.498 5 51 o 76 

1992 
-0 05 
-0.18 
-0.25 
0.21 
o 16 
O. 12 
0.15 
-0.44 
-0.43 

7 
-5 4642 
0.4155 

No Pts 

10 

No Pts 

10 
10 
10 
10 
10 
10 
10 
10 

1993 
-006 
-033 
0.14 
-033 
0.15 
074 
0.34 
-0 00 
o 53 

8 
-5.555 
o 4485 

Reg s.e 

o 16 

Reg s.e 

o 33 
o 37 
023 
o 13 
044 
062 
o 59 
039 

1994 
o 26 
069 
o 02 
0.06 
-0.02 
064 
0.74 
-024 
066 

9 
-5.555 
0.4805 

1995 
-0.02 
-0.22 
0.05 
0.21 
o æ 
o 01 
045 
06 
o 32 

10 
-5 555 
0.3556 

Mean Log q 

-8 47 

MeanQ 

-7 00 
-6.32 
-57 
-5.51 
-5.46 
-5 55 
-5 72 
-5.45 

1996 1997 
o 16 -0.03 
0.22 -0.16 
-011 -0.04 
-031 0.07 
-0.24 004 
-034 -0.05 
-011 -0.16 
-0 37 0.01 
0.08 0.1 



Table 10.4.1 (Cont'd) 

4 99.99 
5 9999 
6 9999 
7 9999 
8 99.99 
9 99.99 
10 99.99 

Age 1988 1989 1990 1991 
2 0.57 -0 48 0.22 0.17 
3 0_31 o 22 0.46 0_13 
4 053 0.18 046 -0.21 
5 o 42 0.23 0.43 -0.19 
6 o æ 0.16 o 1 o 12 
7 -0.21 0.08 -0.00 -0.01 
8 -0 32 -0.3 -0.01 O.D< 
9 -062 -0.3 -002 o 47 
10 -0.5 -019 -0.12 -0.23 

Mean log catchab1hty and standard error of ages 'Mth catchab1hty 
independent of year el ass stre11gth and constant w_ r t time 

1992 1993 
-0.76 -0.29 
-063 -083 
-0.02 -04 
0.43 -046 
o 29 -01 
0.02 0.23 
o 02 0.11 
-0 14 -000 
-0.33 -0.53 

Age 3 
-5.6187 
05001 

4 5 6 7 8 
Mean Log q 
S E(log q) 

-4 5785 -3 8339 -3 5604 -3 5888 -3 771 
0.3022 0.3942 0.2425 o 3214 o 2982 

Regression stat1st1cs 

Ages with q dependent on year class strength 

Age Slepe t-value lntercept RSquare No Pts Reg se 

2 065 0.604 843 0.27 10 0.46 

Ages with q independent of year el ass strength and constant w.r t. time 

Age Slope 1-value lnteræpt RSquare No Pts Reg s.e 

3 11 -0 141 51 0.19 10 osa 
4 3.22 -2 075 -8_29 0.1 10 083 
5 109 -0_209 3 28 04 10 0.46 
6 154 -2 346 0.62 0.71 10 0.3 
7 101 -0 045 3.55 0.76 10 0.34 
a 1 01 -0.042 375 0.8 10 0.32 
9 086 052 411 o 71 10 044 
10 08 1 617 4.17 o 89 10 o 24 

Terminal year survivor and F sum manes 

Age 2 Gatct1abtlity dependent on age and year class strength 

Yearclass"' 1995 

Ree< '"' Ext V" N Scaled 

'' 'e Ratio Weights 
ARGOS_ Argos 1& Q 37466 0.3 o o 1 
FL T07· Damsh gtll-n 44184 0.486 o o 0_087 
FL T08 Damst1 trawte 34678 0.3 o o o 228 
FL T12· Danish setner 35592 0.486 o o 0_087 

P shnnkage mean 43072 0.27 0.286 

1994 
0.2 
0.62 
-0 24 
-0.18 
-0.38 
-o. æ 
-0.04 
-0.43 
-0.54 

9 
-3.771 
0.4963 

1995 
-019 
-056 
-0.16 
-0.15 
0.02 
002 
o 15 
0.28 
-0.01 

10 
-3 771 
0.4222 

Mean Log q 

-7 15 

Meana 

-5 62 
-4.58 
-3 63 
-3.56 
-3.59 
-3.77 
-3.83 
-4_03 

Estimated 
F 

0.228 0.013 
0_011 
0014 
0_013 

0011 

1996 1997 
056 --0_01 
03 -0_02 
-005 -008 
-0.67 o 15 
-0.45 O. 18 
-0.65 0.63 
-0 34 o 67 
-0.65 0.9 
-0.49 0.45 
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Table 10.4.1 (Cont'd) 

F shrinkage mean 14696 0.5 0.083 0032 

We~ghled predicl:ion : 

Surv~vors lot Ext N V"' F 
at end of year '' " Ratio 

35787 0.14 013 6 0888 0013 

Age 3 Catchability constant w r.t time and dependent on age 

Year class = 1994 

Fleet lot Ext V"' N Sea led Est1mated 
o.e " RatiO We1ghts F 

ARGOS: Argos 1~0 43859 0.247 0.11 044 2 o 289 0.093 
FL TD7 Damsh g1ll-n 63848 o 389 o 255 0.66 2 o 118 o 065 
FL T08 Damsl1 trawle 48608 o 214 0.161 o 75 2 o 389 0.085 
Fl T12 Damsh se1ner 62051 0.38 0.291 0.77 2 O. 124 0.067 

F shrinkage mean 32592 0.5 009 o 124 

Weighted predict1on 

SUNIVOfS lot E't N V"' F 
at end of year " " Ratio 

48639 0.13 009 9 0.672 0.085 

Age 4 Catd1ab111ty constant w r t lime and dependent on age 

Year class = 1993 

Fleet lot "'' Vac N Sea led Estimated 

" " Rat1o We1ghts F 
ARGOS Argos 1~0 27724 022 o 16 0.73 3 0.225 0.195 
FL TO?· Danish gill-n 25212 0.275 0.196 071 3 o 148 o 213 
FL TOB Damsh trawle 26832 o 175 0092 047 3 o 364 o 201 
FLT12' Damsh seiner 24843 o 237 o 118 05 3 o 203 o 216 

F shrinkage mean 16663 0.5 006 0306 

Weighted predict1on 

SUNIVDrS let "'' N Vac F 
at end of year >.e " Rat1o 

25626 011 000 13 0.591 o 21 

Age 5 Catchablllty constant w r t t1me and dependent on age 

Year class = 1992 

Fleet lot "'' vac N Scaled Estimated ,. ,. RatiO We1ghts F 
ARGOS Argos 1"0 12015 o 214 o 153 o 71 4 o 172 o 557 
FL T07 Danish gil I-n 11019 o 229 o 054 024 4 O. 172 o 595 
FL T08 Danish trawle 11360 o 153 o 1 0.66 4 0.374 0.581 
FL T12. Damsh se1ner 11072 0.208 o 137 066 4 o 204 o 593 

F shnnkage mean 10241 0.5 0.078 o 628 

We1ghted pred1ct1on 

Survivors lot Ext N var F 
at end of year se s.e Ratio 
11259 o 1 005 17 0.9:11 0.585 
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Table 10.4.1 (Cont'd) 

Age 6 Catchability constant w.r.t. time and dependent on age 

Year class = 1991 

Fleet lnt Ext Var N Scaled Estimated 
s.e s.e Ratio Weights F 

ARGOS: Argos 1st Q 3779 0.219 0.237 1.08 5 0.112 0.824 
FLT07: Danish gill-n 4012 0.197 0.146 0.74 5 0.216 0.791 
FL TOB: Danish trawle 4005 0.146 0.144 0.99 5 0.338 0.792 
FLT12: Danish seiner 3734 0.183 0.178 0.97 5 0.239 0.831 

F shrinkage mean 3806 0.5 0.095 0.82 

Weighted predtction : 

Survivors lnt Ext N Var F 
at end of year s.e s.e Ratio 

3896 0.09 0.07 21 0.756 0.807 

Age 7 Catchability constant w.r.t. time and dependent on age 

Year class = 1990 

Fleet In! Ext Var N Scaled Estimated 
s.e s.e Ratio Weights F 

ARGOS: Argos 1st Q 790 0.225 0.218 0.97 5 0.065 1.545 
FLT07: Danish gill·n 1448 0.197 0.127 0.64 6 0.231 1.103 
FLT08: Danish traw1e 1307 0.161 0.074 0.46 6 0.271 1.172 
FLT12: Danish seiner 1530 0.187 0.239 1.28 6 0264 1.066 

F shrinkage mean 1830 05 0.168 0.952 

Weighted prediction . 

Survivors In! Ext N Var F 
at end of year s.e s.e Ratio 

1428 0.12 0.08 24 0.698 1.112 

Age 8 Catchability constant w.r.t. time and dependent on age 

Year class = 1989 

Fleet lnt Ex! Var N Sea led Estimated 
s.e s.e Ratio Weights F 

ARGOS: Argos 1st Q 747 0.222 0.122 0_55 5 0.035 1.007 
FLT07: Danish gill~n 672 0.198 0.144 0.73 7 0.27 1.076 
FLTOB: Danish traw1e 690 0.187 0.069 0.37 7 0.22 1 059 
FLT12: Danish seiner 879 0.185 0.234 1.26 7 0.309 0.907 

F shrinkage mean 792 0.5 0.166 0.971 

Weighted prediction: 

Survivors lnt Ext N Var F 
at end of year s.e s.e Ratio 
757 0.12 0.08 27 0.638 0.999 

Age 9 Catchability constant w.r.t. time and age (fixed at the va ILJe for age) 8 

Year class = 1988 

Fleet In! Ex! Var N Scaled Estimated 
s.e s.e Ratio Weights F 

ARGOS: Argos 1st Q 610 0.305 0.171 0.56 4 0.013 0.842 
FL T07: Danish gill-n 261 0.217 0.101 047 8 0.249 1407 
FL TOB: Danish traw1e 383 0.227_ JJW9 __Q.17. 8 0.218 1.132 
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Table 10.4.1 (Cont'd) 

FL T12: Danish seiner 436 0.204 0.205 8 0.269 1.047 

F shrinkage mean 582 0.5 0.251 0.869 

Weighted prediction ; 

Survivors lnt Ext N Var F 
at end of year s.e s.e Ratio 

403 0.16 0.08 29 0.545 1.098 

Age 10 Catchability constant w.r.t. time and age (fixed at the value for age) 8 

Year class = 1987 

Fleet lnt Ext Var N Scaled Estimated 
s.e s.e Ratio Weights F 

ARGOS: Argos 1st Q 89 0.424 0.363 085 3 0.002 0.79 
FLT07: Danish gill-n 49 0.279 0.155 0.56 9 0.198 1.157 
FLT08: Danish trawle 69 0.263 0.087 0.33 9 0.282 0.942 
FLT12: Danish seiner 74 0.258 0.153 0.59 9 0.253 0.899 

F shrinkage mean 71 0.5 0.265 0.925 

Weighted prediction : 

Survivors lnt Ext N Var F 
at end of year s.e s.e Ratio 

66 0.17 0.06 31 0.371 0.966 
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Table 10.4.2. Plaice in IIIa. Fishing mortalities from the VPA 
Run tiUe: Plaice llla VP Adm. 1998 WG ANON COMEISEX PlUSGAOUP 

Al11/1011!196 23:22 

Termlrøl Fsderhrad using XSA (Wilh F shrinkage) 

Table 8 Flshlng morlallty (F) at • 
1987 

0.0207 

0.1492 
0.4767 

1.0199 

1.1972 

0.8116 

0.4715 

0.7529 

" '·"" '·"" O FBAR 4-8 0.7954 

"" "" ,". "" '"' "" '"' 1995 ,". 1997 FBAR 95-

'·""" 0.0162 0.0466 '·""" '·"' 0.0272 '·""" 0.0096 Q_(l6g1 00132 0.0307 

0.1108 0.145 0.1702 0.1543 0.0942 0.0914 0.2346 0.000 0.1324 ""'' '·"" 
"'" '·"" 0.4901 0.2552 '""' 0.3422 02807 '·"' 0.2847 """ 0.2764 

' ',.,. 0.7765 Ul376 '·"""' "·" '·"' 0.5822 0.7411 '·""" "·""" 0.5785 

' 1.4322 0.9421 1.1045 0.9312 0.9672 0.9168 , .... '·"" 0.6491 08072 0.7867 

' 1.1764 0.9132 '""' 0.9768 0.9122 1.1923 1.1002 0.9811 o 5516 1.111 0.6815 

' 0.9951 06818 1.1378 0.8799 0.9159 09183 11518 1.1806 ...... "'" 0.9466 

'·""" 0.7011 1.1621 ' ""' 0.8520 ""' o"""' 1.3742 '·"" '""' 1.0057 

" 1.1504 '·"" 1.1645 '·"" 0.9758 0.9309 '·""' '<= 0.7264 0.9003 0.9053 

1.1504 '·""' 1.1645 '"" 0.9758 """' '·"""' umo 0.7264 '·"" o FBAR 4-8 1.122 O.m< 0.9517 0.7047 0.7882 0.7813 0.7SHI 0.8283 0.511 0.7425 
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Table 10.4.3. Plaice in IlJa. Estimated populalion abundance from lhe VPA 

Tåje10 Std<""""" 8CJ' (sa; d \'Ø) ,."_.,..-3 
YEI'fl ""' 
/ff 

2 34lll2 
3 :D$19 

4 >ll16 
5 "'"' 6 1!'<$ 
7 :ml 
8 K61 
9 "" 10 2ll 

'9' 363 
o lO[ />L 1530'4 

Tetie10 Sa:i< f'Ul't:a-a aJ9 (sat d ~) N.nt:BS'1rt* -3 
YEI'fl ""' ""' 19D 1991 19;12 ""' 1004 ""' HE 1917 ""' GÆIT87-f6 .MIBTBl-95 

/ff 
2 :mil """' 7E3 """ 41Q!5 :ro31 «<> <ll173 ( 89273 h= ? l o l """' """" 3 :nm """ E1ml EOO!l 44467 41Jæ 34ffi1 :Jl715 

=~'El 
.",., 41773 

4 """' 2<1841 = """ 49Dl 3ffi10 

_, 
24ffE 321:11 :m;4 

5 K614 12119 157S4 12934 31"" 3:1131 = zm; 
"'"' 22343 

21CB2 2ZR5 
6 - """ """ SHJ J2o<) 12J74 17734 11fm 10100 "'" 112'!l - ""' 7 416l """ 16:11 1512 "'" ""' .ml - .ml """ :m; - 3375 
8 1578 1163 7<l "" 515 ffi4 "" 1315 æE zm 1428 86l 917 
9 "" "" "" 215 2J7 187 2:11 1!E 3D 13:11 7S1 316 364 

10 :m 231 237 151 46 ro 71 1æ 45 192 "" 131 152 

'9' Zll :Jl9 413 2:11 "" 114 100 ffi æ æ æ 
o 10[/>L 12il46 141977 """' 1!1l18l 1E!Z318 ,am; '""" 158BJ 1a:J081 174151 12l!B2 

( ) Overwritten by GM mean 
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Table 10.6.1. Plaice in IIIa. Historical trends in SSB, recruitment and F-bar 

Run !itle: 1998WG ANON COMBSEX 

At 911011998 15:30 

Table 16 Summary (without SOP correction) 

RECRUITS TOTALBIO TOTSPBIO LANDINGS YIELDISSB FBAR 4-8 
Age2 

1987 34602 48318 37176 15779 0.4244 0.7954 
1988 33058 36311 27980 12850 0.4592 1.122 
1989 66192 41281 23144 7705 0.3329 0.7338 
1990 73623 55141 33644 12078 0.359 0.9517 
1991 51567 49365 35802 8737 0.244 0.7047 
1992 47025 54611 40080 11826 0.2951 0.7882 
1993 39361 47470 36961 11296 0.3056 0.7813 
1994 44240 45626 33461 11312 0.3381 0.7519 
1995 49173 46873 33940 10930 0.322 0.8283 
1996 69273• 53559 35132 10121 0.2881 0.511 
1997 40078. 52806 40783 10149 0.2489 0.7425 

Arith. 
Mean 49836 48306 34373 11162 0.3289 0.7919 
O Units (Thousands) (Tonnes) (Tonnes) (Tonnes) 

(•) replaced by the geometnc mean of 47176, calculated over 1987-1995 
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Table 10.7.1 
The SAS System 

Plaice in the Kattegat and Skagerrak (Fishing Area Illa) 

Prediction with management option table: Input data 

Year: 1998 

stock Natura l Maturity Prop.of F Prep. of M Weight 
Age size mor tal ity og i ve bef.spaw. bef.spaw. in stock 

2 47176.000 o. 1000 0.0000 0.0000 0.0000 0.280 
3 42127.000 0.1000 1 .0000 0.0000 0.0000 0.280 
4 33125.000 0.1000 1.0000 0.0000 0.0000 0.280 
5 25625.000 0.1000 1 .0000 0.0000 0.0000 0.304 
6 11260.000 o. 1000 1 .0000 0.0000 0.0000 0.357 
7 3896.000 o. 1000 1.0000 0.0000 0.0000 0.454 
8 1428.000 0.1000 1.0000 0.0000 0.0000 0.573 
9 757.000 0.1000 1.0000 0.0000 0.0000 0.707 

10 403.000 0.1000 1.0000 0.0000 0.0000 0.822 
11+ 86.000 o. 1000 1.0000 0.0000 0.0000 1.033 

unit Thousands . . . . Ki lograms 

Year: 1999 

Recruit- Natura l Maturity Prop.of F Prop.of M Weight 
Age ment mort al i ty og i ve bef.spaw. bef.spaw. in stock: 

2 47176.000 0.1000 0.0000 0.0000 0.0000 0.280 
3 o. 1000 1.0000 0.0000 0.0000 0.280 
4 o. 1000 1.0000 0.0000 0.0000 0.280 
5 0.1000 1.0000 0.0000 0.0000 0.304 
6 0.1000 1.0000 0.0000 0.0000 0.357 
7 o. 1000 1.0000 0.0000 0.0000 0.454 
8 0.1000 1.0000 0.0000 0.0000 0.573 
9 0.1000 1.0000 0.0000 0.0000 0.707 

10 0.1000 1.0000 0.0000 0.0000 0.822 
11+ 0.1000 1.0000 0.0000 0.0000 1.033 

Unit Thousands . . . . Ki Lograms 

Year: 2000 

Recruit- Natura l Mat ur i ty Prop.of F Prop.of M Weight 
Age ment mortality og i ve bef .spaw. bef .spaw. in stock 

2 47176.000 0.1000 0.0000 0.0000 0.0000 0.280 
3 0.1000 1. 0000 0.0000 0.0000 0.280 
4 0.1000 1.0000 0.0000 0.0000 0.280 
5 o .1000 1.0000 0.0000 0.0000 0.304 
6 0.1000 1.0000 0.0000 0.0000 0.357 
7 o .1000 1.0000 0.0000 0.0000 0.454 
8 o .1000 1.0000 0.0000 0.0000 0.573 
9 0.1000 1.0000 0.0000 0.0000 0.707 

10 0.1000 1.0000 0.0000 0.0000 0.822 
11+ 0.1000 1.0000 0.0000 0.0000 1.033 

Unit Thousands . . Ki log rams 

Notes: Run name HANPAM02 
Date and time: 130CT98:13:40 
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13:38 Tuesday, October 13, 1998. 

Exploit. Weight 
pattern in catch 

0.0307 0.280 
0.0940 0.280 
0.2764 0.280 
0.5785 0.304 
o. 7867 0.357 
0.8815 0.454 
0.9466 0.573 
1.0057 0.707 
0.9053 0.822 
0.9053 1.033 

. Ki lograms 

Exploit. Wei gl'lt 
pattern in catch 

0.0307 0.280 
0.0940 0.280 
0.2764 0.280 
0.5785 0.304 
0.7867 0.357 
0.8815 0.454 
0.9466 0.573 
1.0057 0.707 
0.9053 0.822 
0.9053 1.033 

. Ki lograms 

Exploit. weight 
pattern in catch 

o .0307 0.280 
0.0940 o. 280 
0.2764 0.280 
0.5785 0.304 
0.7867 0.357 
0.8815 0.454 
0.9466 0.573 
1.0057 0.707 
0.9053 0.822 
0.9053 1.033 

. Ki log rams 



Ta ble 10. 7.2 

___ ; System 13:38 Tuesday, October 13, 1998 
Plaice in the Kattegat and Skagerrak {Fishing Area IIIa) 

Prediction with management option table 

Year: 1998 Year: 1999 Year: 2000 

F Reference Stock Sp.stock Catch in F Reference Stock Sp. stock. Catch in Stock Sp.stock 
Factor F biomass biomass weight Factor F biomass bi omass weight biomass biomass 

1.0000 0.6939 49642 36420 10935 0.0000 0.0000 49765 36543 o 62004 48782 
o. 1000 0.0694 36543 1404 60434 47212 
0.2000 o. 1388 36543 2729 58958 45735 
0.3000 0.2082 36543 3980 57567 44345 
0.4000 0.2776 36543 5162 56258 43036 
0.5000 0.3470 36543 6279 55023 41801 
0.6000 0.4164 36543 7337 53858 40636 
0.7000 0.4858 36543 8340 52758 39535 
0.8000 0.5552 36543 9290 51718 38496 
0.9000 0.6245 36543 10191 50735 37512 
1.0000 0.6939 36543 11047 49804 36582 
1. 1000 0.7633 36543 11861 48922 35700 
1.2000 0.8327 36543 12635 48086 34864 
1.3000 0.9021 36543 13372 47293 34071 
1.4000 0.9715 36543 14074 46540 33318 
1.5000 1.0409 36543 14743 45824 32602 
1 .6000 1.1103 36543 15382 45143 31921 

' 
. . Tonnes Tonnes Tonnes . - Tonnes Tonnes Tonnes Tonnes Tonnes 

Notes: Run name MANPAM02 
Date and time 130CT98:13:40 
Computation of ref. F: Simple mean, age 4 · 8 
Basis for 1998 F factors 
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Table lO. 7.3. Input to sensitivity analysis, Plaice in Illa 

11 1998 3 
o o 

'N1' 47176 o 'M1' o o 
'N2' 47176 0.27 'M2' 0.1 0.1 
'N3' 35787 0.14 'M3' 0.1 0.1 
'N4' 48639 0.13 'M4' 0.1 0.1 
'NS' 2S626 0.11 'MS' 0.1 0.1 
'N6' 11259 0.1 'M6' 0.1 0.1 
'N7' 389S 0.09 'M7' 0.1 0.1 
'NS' 1428 0.12 'MB' 0.1 0.1 
'N9' 756 0.12 'M9' 0.1 0.1 
'N10' 403 0.16 'M10' 0.1 0.1 
'N11' BS 0.17 'M11' 0.1 0.1 
'sH1' o o 'MT1' o o 
'sH2' 0.031 1.27 'MT2' o 0.1 
'sH3' 0.094 0.64 'MT3' 0.1 
'sH4' 0.276 0.33 'MT4' o 
'sHS' O.S78 0.07 'MTS' o 
'sH6' 0.787 0.09 'MT6' o 
'sH7' 0.882 0.17 'MT?' 1 o 
'sHB' 0.947 0.05 'MTB' 1 o 
'sH9' 1.006 0.22 'MT9' 1 o 
'sH10' 0.90S 0.07 'MT10' 1 o 
'sH 11' 0.905 0.07 'MT11' 1 o 
'WH1' o o 'R99' 47176 0.27 
'WH2' 0.276 0.07 'R**' 47176 0.27 
'WH3' 0.28 0.06 'HF98' 1 0.24 
'WH4' 0.28 0.05 'HF99' 0.24 
'WH5' 0.306 0.11 'HF**' 0.24 
'WH6' 0.356 0.08 'K98' 0.1 
'WH7' 0.447 0.11 'K99' 0.1 
'WHB' O.S59 0.15 'K**' 0.1 
'WH9' 0.687 0.16 
'WH10' 0.802 0.14 
'WH11' 1.028 0.13 
'WS1' o o 
'WS2' 0.276 0.07 
'WS3' 0.28 0.06 
'WS4' 0.28 O.OS 
'WSS' 0.306 0.11 
'WS6' 0.356 0.08 
'WS7' 0.447 0.11 
'WSS' 0.5S9 0.1S 
'WS9' 0.687 0.16 
'WS10' 0.802 0.14 
'WS11' 1.028 o 13 

plaice 
Kattegat and Skagerr 

1 
1 11 1 

H.cons. 
4 8 
1987 1997 
Stock numbers 1n 1998 are VPA survivors. 

·1 
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Ta ble 10.7.4. Plaice lilla) 
Stock numbers of recruits and their source for recent year classes used in 

predictions, and the relative (%1 contributions to landings and SSB (by weight) of these year classes 

Year-dass 1993 1994 1995 1996 1997 

Stock No. (thousands) 49173 47176 47176 47176 47176 
of 2 year-aids 
Source VPA GM GM GM GM 

Status Quo F: 

%in 1998 l an dings 29.9 19.5 9.2 3.5 
%in 1999 21.9 26.3 20.3 9.0 3.4 

%in 1998 SSB 21.4 25.5 32.4 0.0 
%in 1999 SSB 12.7 18.9 26.6 31.7 0.0 
%in 2000 SSB 6.6 1 1.3 19.8 26.1 31.7 

GM : geometric mean recruitment 

Plaice lilla) : Year-class % contribution to 

a l 1999 landings bl 2000 SSB 

1994 

1995 
1996 

1993 

1994 

1995 



Table 10.8.1. Kattegat and Skagerr plaice 

BIOMASS 

WGNSSK 
B1oss (lowest observed SSB) 

B.., 

Bpa 
MBAL 

SGPAFM 
B~m 

B,. 

= 

= 

= 
= 

Special comments regarding SSB 

FISHING MORTALITY 

Starus quo Fbar (4-8) = 0.69 

F range from the historie series 
SSB range from the historical series 

23,144 t 

23.144 t 

24,000 t 

(Average 95-97) 

0.51 
23144 

•• A LOWESS smoother with a span of 0,5 was used. 
Stock recruit data were tog-transformed 

to 
to 

A point represeriting the origin was included in the stock recruit data. 

Special comments regarding F 
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: precautionary reference points 

Lowest observed SSB 

112 
40080 

=Floss 
=flim e-1.645*SE 



Table 10.9.1 

The SAS System 
Plaice in the Kattegat and Skagerrak (Fishing Area l lia) 

Yield per recruit: Input data 

Recruit- Natura l Maturity Prop.of F Prop.of 14 weight 
Age ment mortal i ty og i ve bef .spaw. bef.spaw. in stock 

2 1.000 o. 1000 0.0000 0.0000 0.0000 0.280 
3 o. 1000 1.0000 0.0000 0.0000 0.280 
4 o. 1000 1.0000 0.0000 0.0000 0.280 
5 0.1000 1.0000 0.0000 0.0000 0.304 
6 . o. 1000 1 .0000 0.0000 0.0000 0.357 
7 o. 1000 1 .0000 0.0000 0.0000 0.454 
8 o. 1000 1.0000 0.0000 0.0000 0.573 
9 o. 1000 1.0000 0.0000 0.0000 0.707 

10 o. 1000 1.0000 0.0000 0.0000 0.822 
1 1+ o. 1000 1.0000 0.0000 0.0000 1.033 

Unit Nl.llbers . - - - Ki lograms 

Notes: Run name YLDPAM03 
Date and time: 140CT98: 18:33 

18:32 Wednesday, October 14, 1998 

Exploit. Weight 
pattern in catch 

0.0307 0.280 
0.0940 0.280 
0.2764 0.280 
0.5785 0.304 
0.7867 0.357 
0.8815 0.454 
0.9466 0.573 
1.0057 0.707 
0.9053 0.822 
0.9053 1.033 

- Ki Lograms 
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Table 10.9.2 

The SAS System 
Plalce in the Kattegat and Skagerrak (Fishing Area l lia) 

Yield per recruit: Summary table 

1 January 

F Reference Catch in 
Factor F fllJibers 

0.0000 0.0000 0.000 
0.0500 0.0347 0.234 
0.1000 0.0694 0.357 
0.1500 0.1041 0.434 
0.2000 o. 1388 0.486 
0.2500 0.1735 0.525 
0.3000 0.2082 0.554 
0.3500 0.2429 0.578 
0.4000 0.2776 0.597 
0.4500 0.3123 0.613 
0.5000 0.3470 0.627 
0.5500 0.3817 0.639 
0.6000 0.4164 0.649 
0.6500 0.4511 0.658 
o. 7000 0.4858 0.667 
o. 7500 0.5205 0.674 
0.8000 0.5552 0.681 
0.8500 0.5898 0.687 
0.9000 0.6245 0.693 
0.9500 0.6592 0.698 
1.0000 0.6939 o. 703 
, .0500 0.7286 0.708 
1.1000 0.7633 o. 712 
1., 500 0.7980 0.716 
1.2000 0.8327 o. 720 
1.2500 0.8674 o. 724 
1.3000 0.9021 0.727 
1.3500 0.9368 o. 730 
1.4000 0.9715 0.734 
1.4500 1.0062 0.737 
1.5000 1.0409 0.739 
1.5500 1.0756 0.742 
1.6000 1.1103 o. 745 
, .6500 1.1450 0.747 
1. 7000 1.1797 o. 750 
1. 7500 1.2144 o. 752 
1.8000 , .2491 o. 754 
1.8500 1.2838 o. 756 
1.9000 1.3185 o. 758 
1.9500 1.3532 o. 760 
2.0000 1.3879 o. 762 

. Nl.llbers 

Notes: Run name 
Date and time 
Computation of ref. F: 
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F-0.1 factor 
F-max factor 
F-0.1 reference F 
F-max reference F 
Recrui tment 

Catch in Stock. 
weight size 

0.000 10.508 
166.762 8.173 
232.063 6.941 
259.201 6.177 
269.616 5.655 
272.168 5.273 
270.955 4.980 
268.005 4. 747 
264.358 4.557 
260.552 4.398 
256.862 4.262 
253.421 4.145 
250.284 4.042 
247.462 3.951 
244.946 3.870 
242.715 3.796 
240.745 3.729 
239.008 3.668 
237.480 3.612 
236.136 3.560 
234.956 3.511 
233.921 3.466 
233.012 3.424 
232.216 3.384 
231.518 3.347 
230.909 3.31, 
230.376 3.278 
229.913 3.246 
229.510 3.216 
229.162 3.187 
228.862 3.159 
228.606 3.133 
228.388 3.108 
228.204 3.083 
228.051 3.060 
227.926 3.038 
227.826 3.016 
227.748 2.995 
227.690 2.975 
227.651 2.955 
227.628 2.937 

Grams NUTiJers 

YLOPAM03 
140CT98: 18:33 

Stock 
biomass 

6949.984 
4682.284 
3538.652 
2864.124 
2426.966 
2124.906 
1906.126 
1741.751 
1614.536 
1513.616 
1431.854 
1364.395 
1307.844 
1259.766 
1218.378 
1182.351 
1150.677 
1122.579 
1097.454 
1074.822 
1054.303 
1035.588 
1018.426 
1002.613 
987.975 
974.371 
961.680 
949.800 
938.645 
928.139 
918.218 
908.827 
899.916 
891 .443 
883.370 
875.664 
868.296 
861.239 
854.470 
847.967 
841.713 

Grams 

Simple mean, age 4 - 8 
0.1240 
0.2530 
0.0860 
0.1756 
Single recruit 

Sp.stock .Sp.stock 
size biomass 

9.508 6669.711 
7.173 4402.011 
5.941 3258.380 
5.177 2583.852 
4.655 2146.693 
4.273 1844.633 
3.980 1625.853 
3.747 1461.478 
3.557 1334.263 
3.398 1233.344 
3.262 1151.581 
3.145 1084.122 
3.042 1027.571 
2.951 979.493 
2.870 938.105 
2.796 902.078 
2.729 870.404 
2.668 842.307 
2.612 817.181 
2.560 794.549 
2. 51, 774.030 
2.466 755.315 
2.424 738.154 
2.384 722.340 
2.347 707.702 
2.311 694.098 
2.278 681.407 
2.246 669.528 
2.216 658.372 
2.187 647.866 
2.159 637.946 
2.133 628.554 
2.108 619.643 
2.083 611.170 
2.060 603.097 
2.038 595.392 
2.016 588.023 
1.995 580.966 
, .975 574.197 
1.955 567.695 
1.937 561.440 

Nl.IOOers Grams 

18:32 Wednesday, October 14, 1998 · 

Spawning time 

Sp.stoclc. sp.stock 
size biomass 

9.508 6669.711 
7.173 4402.011 
5.941 3258.380 
5.177 2583.852 
4.655 2146.693 
4.273 1844.633 
3.980 1625.853 
3.747 1461.478 
3.557 1334.263 
3.398 1233.344 
3.262 1151.581 
3.145 1084.122 
3.042 1027.571 
2.951 979.493 
2.870 938.105 
2.796 902.078 
2.729 870.404 
2.668 842.307 
2.612 817.181 
2.560 794.549 
2.511 774.030 
2.466 755.315 
2.424 738.154 
2.384 722.340 
2.347 707.702 
2.311 694.098 
2.278 681.407 
2.246 669.528 
2.216 658.372 
2.187 647.866 
2.159 637.946 
2.133 628.554 
2.108 619.643 
2.083 611.170 
2.060 603.097 
2.038 595.392 
2.016 588.023 
1.995 580.966 
1.975 574.197 
, .955 567.695 
, .937 561.440 

Nllfbers Grams 



Figure 10.2.1. Distribution of catch in numbers (%)by age and by year 
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Figure 10.4.1. Assessments carried out in 1997 and 1998 on period 1987-1996 
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Figure 10.4.2. XSA log residuals by fleet and age 
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Figure 10.4.3. Retrospective analysis 
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Figure 10.4.4. Log-CPUE versus Log-VP A by age for ARGOS survey 
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Figu.-e 10.4.4. (cont.) Log-CPUE versus Log-VP A by age for the seine fleet 
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Figm·e 10.4.4. (cont.) Log-CPUE versus Log-VP A by age for the gill-nel Oeet 
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"' Figure 10.4.4. (cont.) Log-CPUE versus Log-VP A by age for the trawl Oeet 
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Figure 10.6.1 

Fish Stock Summary 
Plaice in the Kattegat and Skagerrak (Fishing Area IIIa) 

13-10-1998 

Yield and fishing mortality 
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Figure 10.7.1 

Fish Stock Summary 
Plaice in the Kattegat and Skagerrak (Fishing Area llia) 

13-10-1998 

Yield and fishing mortality Spawning stock and recruitment 
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Figure 10.7.2 plaice,Kallegal and Skagerr. Sensi liv i ly analysis of shorl term forecasl. 
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Figure 10.7.3 plaice,Kattegat and Skagerr. Probabil i ty profil es far short term forecast. 
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Figure l 0.8.1. Description ofthe stock and recruitment (Plaice llla) with 4 traditional density-dependent functions 
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Figure 10.8.2. Stock recruitment relationship (a) and outcomes of the medium-term projections (yield (b); recruitment (c); SSB (d)). (Butterworth and Berg). 
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Figure 10.10.1. Representation of the potential biological reference points and of their 
associated percentiles. 
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Figure 10.10.2. liTa Plaice. Relationship between precautionary reference points and 
the historical pattern of SSB anf fishing mortality. 
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11 PLAICE IN DIVISION VIID 

11.1 The lishery 

Plaice is caught all year in mixed fishery with sole by Belgian and UK offshore beam trawlers and French inshore 
trawlers. It's also a seasonal target in winter for same French offshore atter trawlers 

11.1.1 ICES advice applicable to 1998 

ACFM considered the stock was outside safe biologicallimits !aking in account the record levet of the fishing mortality 
and the fact that the SSB was expected to fall in the medium term below the lowest observed. A reduction by 30% of the 
F was advised corresponding to a landing of 4,300 t in V !Id. 

11.1.2 Management applicable to 1998 

There is no separate TAC for Vlld plaice which at present is managed together with area VIte. The TAC was set to 
5,700 t in 1998 (TAC,.7 = 7,000 t, of which V!Id contributed to 4,300 t). Technical conservation measures including 
minimum mesh size of 80 mm and minimal landing size of 25 cm are in force. 

11.1.3 Trends in landings 

Landings data reported to ICES are shown in Table 11.1.1 together with the totallandings estimated by the Working 
Group. The unallocated landings are mainly due to discrepancies between the officially reported figures and those 
available to WG memhers. No correction was made for SOP discrepancies which are very low since 1992. The trend in 
landings is shown in Figure Il. I.l. Landings peaked at 10,400 t in 1988 and have declined by nearly half since then to 
6,307 t in 1997 witch is a little over the 5,600 t predicted in last year's assessment. France contributes 57.3% of the 
officiallandings in 1997 followed by Belgium (22.2%) and UK (20.6%). 

11.2 Natoral mortality, rnaturity, age compositions and mean weight at age 

The natural mortality was assumed constant over ages and years at 0.10 as for the North Sea (Table 11.2.1). The 
maturity ogive used is similar to that for VI!e plaice and is the same for all years, it is shown in Table 11.2.1. Age 
compositions for 1980-97 were available for the UK and for 1981-97 for Belgium. France provided age compositions 
since 1989 however, levels of sampling prior to 1985 werc poor and those data are considered to be less reliab1c. 

Quarterly catch weights were available from UK sincc 1980 and from Belgium since 1986. French catch weights have 
been collected since l 989. 

The age-composition data and the mean weight at age in the catch are shown in Tables 11.2.2 and 11.2.3. In 1997 
international landings covered by sampling schemes represented 96% of the totallandings. Stock weights at the 1st of 
January were calculated from a smoothed curve of catch weights (Table 11.2.4). Data before 1997 were not revised. The 
data do not include discards that are not sampled for this stock although they are probably quite substantial. 

11.3 Catch, effort and research vessel data 

Commercial effort and CPUE data were available from four commcrcial fl.eets covering inshore and offshore trawlers. 
The two French fleets INSHORE TRA WL and OFFSHORE TRA WL used in previous assessments were grouped this 
year into FRENCH TRA WLERS because it was not possible to continue to distinguish them on the same basis due to a 
new statistical database. All fleets show a steep decline in CPUE from 1988/89 to 1995/96 and an increase in 1997. 
Effort has increased in all fleets since 1983 to 1989 and remained thereafter at a high leve!. Trends in effort and CPUE 
are shown in Table 11.3.2 and Figure 11.3.1 (see also overview Section 2.3). 

Effort and age compositions were available for three commercial flcets. For FRENCH TRA WLERS we calculated. the 
tleet age composition since 1993 (befare this date the age compositions were derived from the total French age 
composition). Survey data were obtained since 1988 from two traw1 surveys covering most of Vlld. These were the 
English beam trawl survey in August (Table 11.3.3) and French otter trawl ground fish survey in October. Recruit 
survey estimates for O and 1-gp fish were also available from coastal research surveys in Vlld, the English and French 
YFS (Table 11.3.4). 
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All these data (including age l) were used to tune the VPA. The range of ages and years used in each fleet is shown in 
the input file for tuning (Table 11.3.1). 

11.4 Catcb at age analysis 

As for last year the analysis was canied out with XSA. A number of trial runs were made to se leet the most appropriate 
model for the data and a multi stage process was used to select the final tuning options: 

l. Input data: a separable VPA was made to check the input data (Table 11.4.1 ). Residuals are lower since 1989 when 
France began to provide age cornpositions. High residuals in the recent years occur only for the recruits (age 112) 
and for ages above lO. Age lO and above were combined as a plus group. 

2. Trends in catchability were examined for residual trends by fleet. As in 97WG the English BTS was limited to age 6 
and French GFS to age 5. Trends were examined from exploratory runs using XSA where each fleet was weighted 
separately to l. We noticed big residuals and a change in the trend for age l in the UK INSHORE TRA WL 
METIER before 1990 and big residual for age l in French GFS so these ages were therefore removed. 

3. Choice of age to be treated as recruits: an exploratory run was made with all ages below 8 (default) treated as 
recruits (all other options accepted also by defaults). Examination of the regression statistics showed that for all 
fleets no slopes were signiticantly different from 1.0. Nevertheless for the youngest ages high t-values were noticed 
for age l in UK BTS and for age 2 in French GFS. 

Because we have surveys data in the tuning file it's recommended that the first age (age l) is treated as recruit to 
improve the model even if t-values are not significant For age 2 the two options age l and age < = 2 treated as 
recruit were tested. The results were conflicting, age l giving hetter results for commercial fleets and age < :;;; 2 for 
the surveys but the differcnces were very low. There was no clear statistical reasons to treat age 2 as recruit and the 
simpler linear model war;;; chosen for this age. This was different from last year where age 2 was also treated as 
recruits. 

As the data were relatively poor before 1989 (as shown in the separable VPA) this period was down weighted using 
a tricubic weight over 15 years over the whole time period (as in 97WG). 

4. Choice of age for which catchability can be assumed to be constant: from the previous trial run where catchability 
depends on year class strength for ages l and is not dependant of age until 8 (default). the pattems of q with age were 
examined for each fleet. In most fleets, q showed a slight decline with age from a peak at age 3 or 4 and catchability 
become constant at age 7. Age 7 was therefore taken as an acceptable value (as in 97WG). 

5. Survival estimates were shrunk towards the mean F of the final 5 years or the 3 oldest ages in the final run (as in 
97WG). 

6. Final! y age l and 2 in BELGIAN BEAM TRA WL were also removed because they showed high va lue of S.E. in 
mean Log Q. 

7. Retrospective analysis was carried out using final XSA options and shrinking to SEs of 0.3, 0.5 and 0.7 were 
examined (Figure 11.4.2). A general pattem of overestimating the F in the tenninal years was noted. Leve! of 
shrinkage does not have a big effect and as last year a value of 0.5 was chosen. 

8. Catchability residuals of the fleets from final XSA are presented in Figure ll.4.l. The relationship between Ln 
CPUE index at each age for all fleets and the VPA are shown in tigures ll.4.3.a-g. 

The following table summarise the changes from last year assessment, others parameters are the same: 
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97WG 98WG 

Tuning fleets FRENCH INSHORE TRAWL Replaced by a new fleet FRENCH 
TRAWL 

lncluding inshore and offshore boats 
Excluding Age l in UK INSHORE Age l in UK !NS HORE TRA WL 
ages!fleets TRAWL Age l in FRENCH GFS 

Ages l and 2 in BELGIAN BEAM 
TRAWL 

Recruit age l and 2 l 

The tuning fleets, input parameters and output from the final run are shown in Tables 11.4.2. Fishing mortality and stock 
numbers are given in Tab les 11.4.3 and 11.4.4 respectively. The weights of timing fleets and shrinkers are presented in 
Figure 1!.4.4. 

11.5 Recruit estimates 

Research vessel survey indices of O, l and 2 year olds were available and are shown in Table 11.3.4. These survey data 
were already used in XSA together with !hose of the three commercial fleets but additional data was available for O 
groups and for 1998 surveys. 

RCT3 was used to predict recruitment at age l and age 2 in 1998, and the input file using O and l group indices is 
presented in Table 1!.5.!. Figure 1!.5.1 presents the survey indices compared with the VPA numbers (year class 1981 
to 1994). RTC3 resulls are shown in Table 1!.5.2 and Table 1!.5.3 and can be compared to those of XSA in the table 
below: 

RCT3 XSA 
Year-Class Age in 1998 Weighted Var (age*I0-3) 

average Ratio 
(age*I0-3) 

1995 3 12978 
1996 2 25642 !.27 13022 
1997 l 22612 .87 -

. 

For the !995 year class the XSA estimation was acceptcd. For the 1996 year class results show big differences between 
XSA and RCT3 and the higher estimatc from the surveys was preferred to XSA which is mainly driven by the FRENCH 
TRA WL. This choice is guided by indications of an over average year class given by four of the six surveys indices and 
information coming from a small scale survey in the Bay of Seine and from fishermcn. For the 1997- year class the 
estimate of RCT3 was used and for 1999 and 2000 the GM80-95 of 24 millions. 

11.6 Historical Stock Trends 

Trends in fishing mortality, SSB and recruitment are shown in Table 1!.6.1 and Figure !I.l. l. Fishing mortality shows 
big variations in recent years, increasing steeply in 1991 and fluctuates after. This recent trend in F can be explained by 
the evolution of the effort made by the various fleets (see overview Section 2.3). SSB increased rapidly in 1987 
following recruitment of the strong 1985 year class. Since 1990 it has declined steeply untill992 and now is at a plateau 
near 9,000 t. Apart from three slightly above average year classes (1991, 1994 and 1996), recruitment has been close to 
the GM leve! of 24 million of l yr olds since 1989. This pattern looks different from last year assessment where for the 
last period estimation ofF were higher and the trend of the SSB declining rapidly (see part li. li). 

11.7 Short term forecast 

The input data for the catch forecasts are given in Table 11.7.!. Stock numbers in 1998 were taken from the VPA for 
age 3 and older, RCT3 at age l and 2 and the GM of 24 ntillion was used for age l in 1999 and 2000. The exploitation 
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pattem was the mean of the period 1994-96. Catch and stock weights at age were the mean for the period 1995-97 and 
proportions of M and F before spawning were sel to zero. The results of the status quo catch prediction are given in 
Table 11.7.3 and Figure 11.7.1. The predicted catch in 1998 is estimated to be 6,500 l with a SSB of 10,100 t for the 
same year. This compares with a figure of 5,600 t forecast for the catch and 6,200 t for the SSB made last year. 
Continuing with the same leve] ofF implies a stability in catch with 6,500 t in 1999 and a predicted SSB to 10,500 t in 
1999 and 10,800 t in 2000. Adetai1ed prediction output by age is shown in Table 11.7.4. 

Figure 11.7.2 shows the contribution of different year classes to 1andings in 1999 and SSB in 2000 under status quo 
assumptions. 

The results of sensitivity analysis of the status quo catch prediction are shown in Figures 11.7.3 and 11.7.4. The input 
data are included in Table 11.7.2. 

Figure 11.7.3 shows that the yield in 1999 and the SSB in 2000 are very dependant of the fishing mortality in 1999 and 
1998. In the same Figure is shown the proportion of total variance of the estimated yields and spawning biomass 
contributed by the input parameters. For yield in 1999 and SSB 2000, most of the variance is contributed by the leve! of 
fishing mortality in 1998 and 1999. 

Figure 11.7.4 shows probability profiles for yields in 1999 and spawning biomass in 2000. For SSB there is a very low 
probability that the SSB fall be1ow the lowest observed valuc by 2000. 

11.8 Medium term predictions 

Figure 11.8.1 presents the results of several models used to fit SSB and recruitment. Because there is no clear evidence 
to choose one of these models, the Butterworth Berg model was therefore chosen by the Worklng Group like for most 
others flatfish stocks. 

A medium term prediction (lO years) was carried out assuming that recruitment is fitted with a Butterworth Berg model. 
One run of 500 simulations was carried out for the status quo (F = l.O*F97). Results in Figure 11.8.2 show the 5, 10, 20, 
50 and 95 percentiles for yield, recruitment and SSB. These figures indicate a stability in all !hese parameters for the 
medium-term period. Hence with a 95% probability, the yield will be between 5,000 t and 9,000 l and the corresponding 
SSB between 9,000 t and 15,000 t. 

11.9 Long term considerations 

A stock-recruitment scatter plot is shown in Figure !I.l O.l. The current F (0.47) is below the value of F"""' (0.52). The 
yield perrecruit input values are given in Tab1e 11.9.1 and the output summary in Table 11.9.2. The YPR and SSB/R 
curves are shown in Figure 11.7.1. 

11.10 Biological reference points 

There is no clear pattern in stock recruitment data but lowest recruitment was observcd at lowcst biomass and Blim was 
dcfincd as B1oss;;;: 5,600 t. 

. l 645•0 The proposed B.,. was den ved as B,. = B,;m e · where 1i = 0.2 and B,, was set to 7,800 t. 

Tab1e 11.10.3 presents candidates for the precautionary reference points and the probabi1ity SSB< B.,. in 2007 resu1ting 
from the PA software. 

The probability of SSB < B.,. rises sharp1y between F values of 0.5 and 0.6. Therefore the Working Group suggest 
F = 0.5 as a candidate for F .,. 

11.11 Comments on the assessment 

The methodo1ogy used this year was very similar to last year and XSA was used again. As said before (part 11.3) the 
major difference appears this year in the tuning fleets where it was necessary to merge INSHORE and OFFSHORE 
FRENCH TRA WL in a new trawl fleet. 
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If we compare with last year's assessment some important changes appear in the trend of this stock. The lower 
estimation of the F in recent years gi ve a more optimistic view of the situation of this stock, the current F is now 
estimated to be below Fmoo· and the SSB will be expected to increase slighlly on the short term until 11,000 t in 2000. 
The above average 1996 year class will also contribute to maintain the SSB. However, the calculation ofF m«i is not very 
precise because of the small number of data points available and the result should be treated with caution. The reasons 
of the changing in the view of this stock since last year are not clear and are related to the tendency of a big 
overestimation of the F in the final years as shown by retrospective. 
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Table 11.1.1.- Plaice in Division V!Id. Nominallandings (tonnes) as officially reponed to ICES, 1976-1997. 

Year Belginrn Denmark France UK Others Total Un- Total as 
(E+W) report ed allocated used by 

WG 
1976 147 l 1,439 376 1,963 1,963 
1977 149 81 2 1,714 302 2,246 2,246 
1978 161 1562 1,810 349 2,476 2,476 
1979 217 282 2,094 278 2,617 2,617 
1980 435 1122 2,905 304 3.756 -l, 106 2,650 
1981 815 3,431 489 4.735 34 4,769 
1982 738 3,504 541 22 4,805 60 4,865 
1983 1,013 3,119 548 4,680 363 5,043 
1984 947 2,844 640 4,431 730 5,161 
1985 l, 148 3,943 866 5,957 65 6,022 
1986 1,158 3,288 828 4882 5,762 1,072 6,834 
1987 1,807 4,768 1,292 7,867 499 8,366 
1988 2,165 5,6882 1,250 9,103 1,317 10,420 
1989 2,019 + 3,265 13 1,383 6,667 2,091 8,758 
1990 2,149 4.17013 1,479 7,798 1,249 9,047 
1991 2,265 3,60613 1,566 7,437 376 7,813 
1992 1,560 l 3,0993 1,553 19 6,232 105 6,337 
1993 0,877 +' 2,7923 1,075 27 4,771 560 5,331 
1994 1,418 + 3,1993 993 23 5.633 488 6,121 
1995 l, !57 2,598' 796 18 4,569 561 5,130 
1996 l, 112 2,631 3 856 + 4,599 794 5.393 
1997 l, 161 3.002" 1,078 + 5,241 1,066 6.307 

1Estimated by the Working Group from combined Division Vlld+e. 
2lncludes Division Vlle. 
3Provisional. 
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Table 11.2.1.- Plaice in Division VIId. Natural mortality and proportion mature. 

l Age l Nat Mor Mat. 
1-----1-------- --------
1 l l .100 .000 
l 2 l .100 .150 

l 3 l .100 .530 

l 4 l .100 .960 

l 5 l .100 1.000 
l 6 l .100 1.000 

l 7 l .100 1.000 

l 8 l .100 1.000 
l 9 l .100 1.000 

l 10+1 .100 1.000 

Table 11.2.2.- Plaice in Division VIId. Catch numbers at age. 

o 

o 

Table l 
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Table l 
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l, 

2' 
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542 

Catch numbers at age Numbers*10**-3 

19801 19811 1982, 1983, 1984, 

53, 

2644, 

14511 
54 o l 
4901 

75, 

45, 
44, 

4, 
1031 

5449, 
26501 
100, 

16, 

2446, 

67951 

23 98 l 

2 90 l 

159, 
Sl, 
42, 

56, 

2001 

124531 
47691 

94, 

265, 
13 93 l 

6 909' 
33 02' 

762, 

2061 

96, 
62, 

21, 

88, 

13104, 
4865, 

92, 

92, 

303 o l 
3199 l 

59081 
931 l 

2261 
92, 

1221 

4' 
101, 

13705, 
5043, 

90, 

Catch numbers at age Numbers*10**-3 

35 O 1 

18711 
7310, 

2814, 

18741 
53 3 l 

2361 

1011 
34, 

100, 

15223 l 

5161, 
86, 

1988, 19891 19901 1991, 1992, 

16' 

5011, 
18813, 

4900, 

1118, 
541, 
4391 
127, 

105. 
174, 

31244. 
10420, 

92, 

8261 
3638, 
7227, 
9453, 

26721 

5881 
2881 
179, 

81, 

1971 

251491 
8758, 

93, 

16321 
2627, 

8746, 
5983, 

3603, 
801, 
243, 
2 03 l 

178, 
231, 

24247, 

9047 l 

98, 

1542, 

5860, 
5445, 

45241 
2437, 
16 81, 

2861 

12 o l 
113, 
1251 

22133 l 

7813 l 

96, 

1665, 
6193, 
44-501 
17251 
1187, 
1044, 

6 98 l 

2 00 l 

1161 
118 l 

17396 l 

6337. 

98, 

1985, 

1421 ' 
5714, 
6195, 

4883, 

413 l 

612, 

1641 
99, 

139, 

50, 

18411. 
6022, 

92, 

19931 

740, 

76061 
3817, 

12591 
5421 
4681 
3341 

287, 
102, 
152, 

153071 

5331, 

99, 

1986, 

6791 

4884 l 

7034, 
36631 

1458, 
562, 
254, 

69, 
19, 
34, 

186561 
6834, 

100. 

1994, 

1242, 
3633, 

6968 l 

31111 
8501 
419, 

312' 
2671 
2751 
312. 

17389, 
6121, 

99, 

1987, 

25, 
84 99, 
7508, 
34721 

12571 
43 o l 
44 2. 
154, 
1051 

77, 

21969, 

8366, 
98, 

1995, 

2592 l 

434 o l 
293 3 l 

2928. 
92 2 l 

22 8 l 

277, 
225, 

1221 
258, 

14825, 

5130, 
98, 

19961 

1119' 
4847 l 

3606, 
1547, 
143 6. 

488, 

1791 
176, 
165, 

347' 
13910, 

5393, 

1021 

1997, 

5501 
42461 
71891 
3434, 
1080 l 

7521 

464, 

199, 
1141 

306, 

18334, 

6307, 

97' 



Tab1e 11.2.3.- Plaice in Division VIId. Catch weights at age. 

o 

o 

Table 2 
YEAR, 

AGE 
l, 

2, 
3, 

4, 

5, 

6' 

7' 
8, 

9, 
+gp, 

SOPCOFAC, 

Table 2 
YEAR, 

AGE 
l, 
2, 

3, 

4, 
5, 
6, 

7, 

8' 

9' 
+gp, 

SOPCOFAC, 

Catch weights at age (kg) 
1980, 1981, 1982, 1983, 

.3090, 

.3120, 

.4990' 

.6270, 

. 7870, 

1.1390, 

1.1790, 

l. 2 930' 
1.4750, 

l. 5572 l 

.9995, 

.2390, 

-2990, 
.3730, 

.4640, 

.7120, 

.8700, 

. 8630' 

.8970, 

.9920' 
1.1736, 

. 9353' 

.2450, 

.2710, 

.3530, 

.4310, 

.6400, 

.7950, 
1.1530, 

l. 0670' 

1.5040, 

1.3552, 
.9208, 

Catch weights at age (kg) 

.2660' 

. 2 960' 

.3490, 

.4200, 

.5420' 

. 8220 l 

.9530, 

1.1440, 

.9430, 

1.5907, 

.9003, 

1988, 1989, 1990, 1991, 

. 292 o' 

. 268 o l 

.3210, 

.4320, 

. 5600, 

. 6570' 

.7700, 

.9080, 
1.2180, 

1.3280, 

.9224, 

-2010, 
.2680, 

.3210, 

.3700, 

.4730, 

. 648 o l 

.8370, 

.9070, 
1.2040, 

1.5195, 

. 9313' 

.2010, 

.2560, 

.3260, 

.3780, 

.4830, 

.6100, 

.7810, 

. 9630' 
1.1590, 
1.30991 

.97951 

.2250, 

.2770, 

. 31101 

. 3 900' 

.4540, 

.5560, 

. 7450, 
1.0870, 

. 9240, 

1.6015, 
.9625, 

1984, 

.2330, 

.2950, 

.3360, 

.4020, 

. 5080 ( 

.6890, 

.7030, 

.9450, 
1.0280, 
1.4269, 

.8632, 

1992, 

.1820, 

.2770, 

.3520, 

. 4290 l 

.50901 

.58501 

. 7010 l 

.8370, 

.8500, 
1.1947, 

.9846, 

1985, 

.2540, 

.2780, 

.3010, 

.4270, 

. 5020, 

. 5700, 

.5570, 
1.0810, 

.8490, 
1.4209, 

.9239, 

1993, 

.2200, 

.27201 

.3360, 

.4320, 

. 5070, 

.5910, 

. 7410. 

.8200, 

.9340, 
1.1555, 

. 9940, 

1986, 

.2260, 

.3060, 

.3310, 

.4060, 

. 546 o l 

.4860, 

.6290, 

. 8710, 

1.4460, 
1.5789, 
1.0001, 

1994, 

. 243 o l 

.2700, 

.28801 

.3560, 

.4660, 

.5760, 

.6860, 

.9280, 

.9690, 

1.2866, 
.9930, 

Tab1e 11.2.4.- Plaice in Division VIId, Stock weights at age. 

Table 3 
YEAR, 

AGE 
l, 

2' 

3' 
4, 

5, 

6' 

7, 

8' 
9, 

•gp, 

Table 3 
YEAR, 

AGE 
l, 

2, 

3' 
4, 
5, 
6, 
7, 

8, 

9, 

+gp, 

Stock weighta at age (kg) 
1980, 1981, 1982, 1983, 

.1710, 

.3320, 

. 4820' 

. 6220, 

.7510, 

.8700, 

. 9770 l 

1.0740, 

1.1610, 
1.3392, 

.1100, 

.2160, 

.3170, 

. 4140, 

.5050, 

.59401 

.6770, 

.7560, 

.8300, 

1.04191 

.1050, 

.2080, 

. 3080 l 

. 4060, 

.5020, 

.5960, 

.6870, 

.7760, 

.8620, 
1.1184 l 

Stock weighta at age (kg) 

.09701 

.1920 l 

.28601 

. 3790 l 

. 4700. 

. 5600' 

.6480, 

. 7350 l 

. 8210' 
1.1688, 

1988, 1989, 1990, 19911 

. 084 o l 

.168 o l 

.2540, 

.3400, 

.4270 l 

. 5140 l 

. 6030' 

. 6920. 

.7830, 

. 9519' 

. 0790, 

.16201 

. 2500 l 

. 342 o l 

. 4390 l 

. 54101 

. 6480' 

. 7590' 

.8740, 

l. 2112' 

.0850, 

.17201 

. 262 o l 

.3550, 

.45101 

.54901 

.65101 

.7550, 

.86201 
1.12471 

.0650, 

.1410, 

.2270, 

.3240, 

.4320, 

.5500, 

.6790, 

.8190, 

.9690' 
1.4036, 

1984, 

.0820, 

.164 o l 

.24801 

. 33 3 o, 

.4200, 

.5070, 

. 5960, 

.6860, 

. 7770, 
1.0858, 

1992, 

.0880, 

.17701 

.2680, 

. 3610, 

.4560, 

.5520, 

.6510, 

. 7510 l 

. 853 o' 
1.11581 

1985, 

.0840, 

.1710, 

.2590, 

. 3480, 

.4400' 

.5330, 

.6280, 

.7250, 

.8240, 

1.2060, 

19931 

.1080, 

.21401 

.3150, 

.4140, 

.5090, 

.6010, 

.6900, 

.7760, 

.8580, 

1.0384, 

1986, 

.1010, 

. 2 050' 

.3110, 

. 4200' 

. 5320' 

.6460, 

. 763 o' 

.8820, 
1.0040, 
1.3126, 

1994, 

.1650, 

.2150, 

.27401 

. 3440, 

.4220, 

.5110, 

.6090, 

.7160, 

. 8340, 

1.1472, 

19871 

.25101 

.28201 

.3600, 

.47701 

.5770, 

.7830, 

.7350, 
1.1420, 
1.2680, 
1.5148, 

.9757, 

1995, 

.2180, 

.2710, 

. 3130, 

.39001 

.4850, 

.6880, 

.61201 

. 806 o l 
1.15001 
l. 29771 

.98071 

19871 

.1220 l 

. 24 20 l 

.3610, 

. 4790, 

. 5960, 

. 7120, 

. 826 o l 

. 9390' 
1.0510, 
1.3055, 

1995, 

. 0580' 

.1720, 

.2840, 

. 3 960 l 

.5060, 

.6150, 

. 7230 l 

.8300, 

. 9350' 

1.1891, 

1996, 

.2210, 

.30001 

. 2 900 l 

. 3 96 o l 

.4750 l 

. 643 o l 

.7640, 

. 9340 . 

l. 0570' 
1.3124, 
1.0201, 

19961 

.1780, 

.2380, 

.3070, 

.3850, 

.4730, 

. 56 90 l 

.6750, 

.79001 

.9150, 
1.22331 

1997, 

.1990, 

. 2520, 

. 2980, 

. 3320, 

.4420, 

.57701 

.8010, 

.8940, 
1.0550, 
1.3948, 

. 9748' 

1997, 

.1020, 

.1810, 

.2610, 

.3430, 

.4280, 

.5140, 

. 6030' 

. 6 930' 

.7850, 
1.0245, 
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Table 11.3.1.- Plaice in VIId. Tuning input file. 

VIID PLAICB,B!!:L,UK+P'llANCJI! 80-37 [:rev, 23/9/98-AT] 

'"' UX INSHORE TRAWL Mflt'I:S:R dO traw1 lands, all trawl age c:0111p01 tle•t effort [rav: 23/7/!~9-SR] 
1985 1997 
l l o l 

' " 2s2o 618.3 419.7 221.1 lB.B o.a o. o o. o u. o o. o o. o o.o o.o o.a o.a 
1804 231.9 300.2 132.9 51.6 6.5 4.7 2.9 o. o o. o o. o o. o o.c o.a o.a 
2556 t56.o B0.2 153.2 ts.o 2s.1 s.c 6.3 4.3 o. o o. o o. o o.a o.s o.a 
2500 392.fo BSLl Ul. l 57.8 30.1 U. l 2.8 4.0 5.2 0.8 1.1 O.l 0.3 0.3 
21n n.t 4:21.7 465.4 97.1 u.J u. o s.s 1.2 6.2 o. o o.:.. 0.1 o.a 2.4 
lOH 34.3. 92.1 52.6 56,9 18.0 7.5 5.5 3.6 3.1 2.3 1.1 0.4 0.3 1.3 
2349 240.2 229.7 166.6 76,6 64.9 10.7 4.3 2.1 1.3 0.3 0.7 0.9 O.l 1.4 
2527 298.0 225.5 140.4 77.8 55,3 U.2 U.6 2.9 2., l.S 1.1 1.6 1.7 1.0 
2503 309.3 191.4 66.6 40.5 30.1 21.5 25.1 8.5 3.8 3.0 2.5 1.2 1.1 2.4 
2635 116.0 Ho.2 99.7 37.8 21.0 11.0 8.1 11.1 3.5 3.9 1.9 L9 o.a 2.3 
1531 124.1 70.7 54.~ 23.5 a.5 5.0 5.5 3.9 6.8 l.S 1.0 O.l 1.0 0.5 
1659 214.4 63.8 16.9 19.1 10.0 2.5 3.1 2.s 2.s 3.5 1.1 o.4 o.4 o.a 
:~oH 317.1 223.8 20.4 1.1 10.2 a.o 4.9 2.8 4.o La t.l 1.2 o.3 3.2 
ULG!Nl P.BAM TRAWL( BP corr) 1 all geara age oomp (rev: U/9/9a-WV] 
11a1 1997 
l l o l 

' " 24.4 2a5.9 1126.5 593.3 57.3 21.~ 8,3 7.1 13.3 14.1 3.0 11.7 1.3 13.4 10.3 
29.9 147.9 1065.4 5a9.2 197.2 55,1 21.1 6.5 4.6 4.0 5.9 2.4 1.9 l.S 4.7 
26.4 476.7 654.3 1394.5 165.0 52.2 23.0 3l.ii 1.3 1.4 3.6 3.1 0.4 1.4 12.2 
35.4 92.0 1570.4 712.1 467.5 134.3 61.0 39,3 5,4 LB 5.0 4.6 2.4 Ll 3.1 
33.4 557.2 1125.3 1115.1 93.9 117.2 52.9 31.9 5,3 6.1 0,7 ·O.l O.l 4.3 5.0 
30.9 700.6 1141.9 667.9 269.9 145.9 60.3 11.3 5.6 6.4 O.l O.l O.l 3.6 O.l 
49.3 1944.9 1639.7 999.0 343.1 92.7 154.5 41.1 29.0 14.1 1.1 10.1 0.7 O.l 2.0 
49.9 773,0 4264.6 1301.9 237.1 109.9 113.2 35.9 25.4 24.0 10.4 0.3 0.1 O.l 4.9 
43.9 73.6 1733.7 2~50.5 973.4 212.9 113.1 61.1 21.7 O.l 9.8 14.6 9.0 O.l O.l 
39.5 372.1 26Q7.5 1942.8 1007.0 184.9 43.9 50.5 13.1 U.O 11.1 10.0 ~-l 4.0 O.l 
32.9 595.4 1691.2 1HL-t 1099.5 699.4 136.9 36.0 59.9 1.1 3.3 2.4 t.s o.~ 1.s 
30.9 999.9 1031.7 403.8 277.6 29~.1 159.7 59.2 60.7 6.7 4.7 1.4 o. o 0.0 1.0 
28.2 499.8 694.2 274.3 197.6 121.6 74.7 62.13 10.6 19.3 27.9 0.0 0.0 0.0 0.0 
32.8 424.6 1259.2 1426.5 269.0 132.6 109.5 75.5 90.0 37.6 33.4 20.6 7.5 0.0 12.5 
31.7 39.8 591.9 925.2 396.5 92.0 140.1 132.6 26.1 0.7 o. o o. o 4.2 o. o 9.6 
32.6 259.3 699.3 541.5 503.7 13?.6 46.4 49.9 313.4 44.4 22.7 10.6 o. o 0.2 4.5 
39.7 0.0 297.3 931.9 570.2 295.? 143.7 37.3 27.7 11.2 S.7 3.2 9.1 9.1 1.1 
FR.BNCH TMWLERS (EJIFORT H*II:W*10-4), 1989-92 DBRIIISBD, 1993·97 TRU"E AGE COMPOSITION [rev: 9/9/99-AT) 
1989 1997 
l l o l 

' " 6983 289.2 1190.1 1625.~ 1643.2 466.2 73.5 34.2 "34.1 19.3 16.1 7.0 9.9 5.5 1-2 5.4 
8395 606.6 698.2 1976.1 1299.5 729.3 153.7 42.6 33.1 46.5 14.4 12.9 1.9 2.7 2.9 1.0 
10505 597.6 1905.6 1201.9 1135.5 412.3 263.3 59.6 :H.6 19.0 19.6 7.7 4.9 1.6 0.4 3.8 
976~ 726.5 1792.2 1075.5 291.9 239.7 221.4 144.6 30.1 19.2 U.1 6.0 2.9 1.2 1.1 1.4 
10331 225.0 2243.6 1134.2 279.3 59.3 76.3 51.6 !4.5 15.0 5.0 2.6 1.9 0.7 0.4 0.4 
10~95 410.6 1139.0 2455.4 536.6 190.7 H.l 50.9 50.1 32.? 25.? 6.5 4.2 2.7 0.4 2.9 
10300 962.4 1399.2 71?.9 583.7 91.6 18.4 17.6 25.0 20.1 25.2 7.5 9.3 4.6 4.7 3.9 
12094 433.9 1195.4 1311.9 360.7 322.2 99.1 43.3 33.5 34.4 36.1 17.7 2.5 1.6 9.5 4.5 
10915 190.1 1418.3 3571.0 1162.9 139.4 167.7 e5.3 49.6 21.6 27.5 H.l 9.1 2.4 a.a 2.6 
IJK BRA)ol TRAWL SUJlV!ilY, ':r\.le .o.ge 6 [r .. v: 23/7/99-SR] 
1999 1997 
11.5.75 

' ' 1.0 26.5 31.3 43.8 ?.O 4.6 l.S 
1.0 2.3 12.1 16.6 19.9 3.3 l.S 
1.0 5.2 4.9 5.9 6.7 7.5 1.9 
1.0 11.9 9-1 7.0 5.3 5.4 3.2 
1.0 16.5 12.5 4-2 4.2 5.6 4.9 
1.0 3.2 13.4 5.0 1.7 l-9 1.6 
1.0 9.3 7.5 9.2 5.6 1.9 0.9 
1.0 11.3 4-1 3.0 3.? l.S 0.6 
1.0 13.2 11.9 1.3 0.7 1.3 0.9 
1.0 33.1 13.5 4.2 0.6 0.3 0.3 
French GFS [cp tien 2[, tru., a.g .. 5 [rev: 21/9/99-AT] 
1988 1997 
l 1 . 75 l 

' ' LO 17.6 ,_, '-' o.' 
LO '-' ,_, '-' '-' 
'·o o.' '"' '-' '-' 
'-' '-' o.< '-' '-' 
'-' u '-' o.' o.' 
LO 5. 4 LO o .• O.> 
LO '-' ,_, '-' ,_, 
LO '-' '-' '-' '-' 
LO '-' o •• o.' '-' 
LO ,_. '-' '-' '.' English "' [new 1nd1<:es] [rev: :23/7/99-SR] 
1991 1997 

' ' . ' . " 
' ' LO o .• 
LO ,_, 
LO '-' 
LO ,_, 
LO '-' 
LO '"' LO ' .. 
LO '"' LO '-' 
LO o.• 
LO o.' 
LO '-' 
LO o.' 
LO o .• 
'-' '-' 
l. O u 
LO O.< 
F:ren<:h "' [rev: 9/9/99-AT] 
1997 1H7 

' ' . ' -" 
' ' LO o.' 
LO o.' 
LO o.' 
LO o •• 
LO o .• 
LO '-' 
LO o .• 
L L ' L L o 
LO '-' 
LO O.B 
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Table 11.3.2 

Plaice in Division Vlld. Catch per unit effort 

Unned Kingdom Belgium France 

Year Beam trawl lnshore trawl Beam trawl atter traw1 

(kg/hr) (kglday) (Kg/hr) (l<g/(hr'l<w"10-4)) 

1980 24.4 

1981 31.2 

1982 24.5 

1983 21.6 36.2 

1984 18.5 25.9 

1985 19.9 165.3 31.8 

1986 27.7 147.4 34.9 

1987 15.5 178.7 33.7 

1988 8.9 212.8 40.7 

1989 17.6 157.4 42.8 272.6 

1990 17.4 117.4 48.8 239.0 

1991 18.3 123.0 45.5 192.7 

1992 14.2 129.7 34.9 166.3 

1993 11.9 105.0 24.2 129.8 

1994 11.1 98.2 32.4 146.7 

1995 9.3 76.4 25.7 117.7 

1996 10.0 86.8 26.2 119.7 

1997 13.9 103.2 21.2 183.8 

Plaice in Division Vlld. Effort data 

United Kingdom Belgium France 

Year Beam trawl(1) lnshore trawl Beam trawl(1) aner trawl(1) 

("000 hr) ('000 days) ('000 hr) hr'kw'1 0-4 

1980 29.8 

1981 24.4 

1982 29.8 

1983 2.9 26.4 

1984 2.3 35.4 

1985 7.9 2.520 33.4 6997 

1986 7.3 1.804 30.8 8480 

1987 24.3 2.556 49.3 6609 

1988 19.7 2.500 48.9 7006 

1989 24.6 2.131 43.8 6983 

1990 32.8 1.094 38.5 8395 

1991 29.5 2.349 32.8 10505 

1992 35.0 2.527 30.9 9766 

1993 29.2 2.503 28.2 10331 

1994 26.8 2.635 32.8 10685 

1995 28.1 1.531 31.7 10300 

1996 37.1 1.659 32.6 12084 

1997 36.0 2.024 39.7 10915 

1. Corrected for HP 
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---------------

Tab le 11.3.3.- Plaice in Division VIId. Bnglish beam trawl survey numbers por hr raised to 

Om bo am trawl equivalent (mean no/rectangle, ave rage across reetangles) . 

Age l 2 3 4 s 6 7 8 9 10+ l+ 3+ 

1968 26.5 31.3 43.8 7.0 4.6 l .s 0.8 o .7 0.6 1.2 117.9 60.1 

1989! 2.3 12.1 16.6 19.9 3.3 l .s 1.3 o .S 0.3 1.7 59.6 4S . 2 

1990: S.2 4 . 9 S.8 6.7 7.S 1.8 0.7 1.0 0.8 0.4 34.5 24.5 

19911 11.8 9.1 7.0 5.3 5.4 3 .2 1.2 1.0 O.l 1.2 45.2 24.4 
-----

1992 16.5 12.5 4.2 4.2 5.6 4. 9 3.4 0.7 o.s 0.7 53.2 24. l 
---···--· --~--------

1993 3.2 13 .4 5.0 1.7 1.9 1.6 2.0 2 . 8 0.4 0.6 32 . 6 lS . ' ------
1994 8 .3 7.5 9. 2 5.6 1.9 o .8 0.9 1.8 1.2 0.8 38.0 22 .2 

1995 11 .3 4.1 3.0 3.7 l.S o . 6 0.6 1.3 0.8 0.8 27.6 12 .3 

1996 13 .2 11.9 1.3 0.7 1.3 0.9 0.4 0.3 0.4 2 .B 3 3 . 3 B .l 

1997 33 .l 13.5 4.2 0.6 0.3 0.3 0.2 o .2 0.2 l .9 54.6 8 .o 
1998 11 .4 27.3 7.0 3.1 0.3 0.2 0.2 O.l 1.0 l . a 51.6 11.9 

Tab le 11.3.4.- Plaice in division VIId. surve y indices o< recruitment 

Eng l ish YFS Bnglish BTS French YFS F'rench CGFS 

Year o gp l gp l gp 2 gp 3 gp o gp l gp o gp l gp 2 gp 

c lass 
------------ -- --- - . :- ---- -

1980 o . 36 l .12 0.04 
-

1981 3 . 4 o .4S 5. 31 o .25 -
1982 2 -s l. 14 l. 49 o .04 

1983 14. s o . 73 2.42 - -
1964· 6 . 3 l . 71 - - -
1985! 10.9 2 . OB 43 . 7S - - -
1986i 20.1 2 .38 31 . 33 16 . 63 - o. 94 - 26 .46 

-- --

1987 22 . 3 l . 61 26 .47 12 . 13 5 . 76 4 .44 0.82 - lO .33 8.79 
----- --------

1968 13 . a l .47 2 . 31 4 . 66 6 . " l .11 o . 22 o . 19 4.08 l . 27 

1989 3 . 7 a . 76 S. 16 9 . 06 4 .19 2 . 38 o . 40 o . 16 3 .95 o . 91 

1990 6 . 5 o .64 11 .7S 12 . 54 4.96 l. 04 o .39 0.16 l .95 6 .OS 

1991 2 . 7 l .4S 16 .53 13.4 9 .17 3.02 l .36 o .15 33 .61 6 . 79 
-- --

19921 4.3 o .85 3 .22 7.46 3. 00 2 .19 o .45 0.96 11 .68 3 .45 
- t- --- -- -- ------ ---

1993 7.6 0.63 B .33 4.06 1.3 o .88 1.12 2 . 41 9 . a2 4 .32 

1994; 17.2 3.27 11 . 32 11.9 4.2 3 .9S o .9S 7 .39 5 . 07 4 .59 

-----·i-:fH- 12.0 1.42 13.2 13.5 7.0 6 . 72 o . 33' o . 77 6 .84 B .57 

2.5 0.42 33.1 27.3 2.95 o . 91 21 .13 37 .56 

1997 2.4 11.4 l. 36 9 . B3 
- ----

1998 
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Table 11.4 .. - Plaice in Division VIId. Separable VPA. 

Title 1070 PLAICE 1998 WG,l-15+,80-9"1,SEXES COMB (rev: 9/9/98-AT] 
At 10/09/1998 12:07 
Separable analysis 
f~om 1980 to 1997 on ages l to 14 
with Terminal F of .500 on aqe 3 and TerminalS of .100 
Initial sum of squaced residuals was 515.959 and 
final sum of squared residuals is 287.199 after 79 iterations 

Matrix of Residuals 
Years, 1980/81,19Bl/82,1982/B3,1983/B4,1984/85,1985/86,1986/81, 
Ag es 
1/ 2, 
2/ 3, 
3/ 4. 
4 l 5, 
5/ 6, 
6/ 7, 
1 l 8, 
8/ 9, 
9/lO, 

10/11, 
11/12, 
12/13, 
13/H, 

TOT 
wrs , 

-2.030, 
-.471, 
-. 486, 

• 4 72' 
. 967, 
.515, 
. 288, 

-.112, 
-2.338, 

1.447, 
-1.413, 

.460, 
-.262, 

. 015, 

. 001, 

-3.092, 
-1.048, 

. 225, 

. 4 90, 
-. 300, 

.170, 
-.431, 

. 361, 

. 690, 

.614, 
-.168, 
1.640, 

.211, 

.011, 

.001, 

-1.252, 
-1.034, 
--541, 

. 4 04. 

. 367. 

.269, 
-.682, 
2. 206, 

. 288, 
--104, 
-.013, 

.278, 
-. J90, 

.010, 

. 001, 

-1.304, 
-.580, 
-.053, 

. 824, 

. 265, 
-.027, 

. 015, 
1.299, 

-l. 602, 
-. 392, 
-. 014, 

. 435, 
-1.065, 

. 008, 

.001, 

-1.931, 
-1.189, 
-.722, 

.634, 
-.124, 

.272, 

.061, 
-1.220, 
-.139, 
1.601, 
4.198, 
4. 18 5, 
-. 826, 

.007, 

. 001, 

-2.499, 
-. 535, 
-.292, 

. 21 B, 
-1.296, 

. 197, 

.218, 

. 970, 
1.341, 
4. 5 93. 
2. 216, 
-. 683, 

-4.912, 
.005, 
.001, 

-.899, 
-.153, 

. 515, 

. 716, 

. 869, 

.162, 

. 534, 
-. 476, 
-.~51, 

l. 962. 
-5.655, 
-3.054, 
-3.208, 

. 003, 

. 001, 

Years, 
Aqes 
l/ 2, 
21 3, 
3/ 4, 
4/ 5, 
5( 6, 
6( 7, 
1( 8, 

1987/88,1988(89,1989(90,1990/91,1991/92,1992/93,1993/94,1994/95,1995/96,1996/97, 

8 ( 9, 
9(10, 

10/11, 
11112, 
12/13, 
1]/14., 

TOT 
WTS , 

-3.887, 
-. "18 o, 
-. 04 9. 

. 502, 

. 235, 
-. 318 l 
1.043, 

.090, 
-.158, 
-. 269, 

-1.428, 
2. 970, 

.246, 

.000, 

.001, 

Fishing Mortalities (F) 
198 o. 

F-values, .2"131, 

-3.979, 
-. 356, 

.195, 
-. 030, 

. 050, 

.359, 

. 720, 

.185, 

. 2 98, 
l. 047, 
-.450, 

-1 . 2 7 5. 
-1.119, 
-. 001, 

. 001, 

1981, 
. 44.45, 

.189, -.206, 
-1.025, -1.177, 
-.481, 

. 158. 

. 469, 

.488, 

.050, 
-. 381, 
-. 298, 
-. 382, 
-.314, 

. 911, 

. 65 4. 
-.002, 

. 001, 

1982, 
-4833, 

-. 34 3, 
-.240, 
-. 297, 

. 325, 

.100, 
-.109, 

.656, 

.710, 

.658, 
. 22 5. 

2.335, 
-.002, 

. 00 l, 

198 3, 
. 4213 3, 

F-values, 
198 8, 

.5412, 
1989, 1990, 1991, 

.6771, .80J6, .1116, 

14, 

Selection-at-age (S) 
l, 2' 3, 4, 

-.325, 
-.138, 

.200, 

.242, 
- .191, 

. l 81, 
-.242, 
-. 656, 

. 364, 

. 04 2, 
-. 273, 
-.087, 
-. 141, 
-.002, 

. 00 l, 

198 4. 
. 6931, 

-.606, 
-.022, 

. 2 4 o. 
-.030, 
-. 231, 

.302, 

. 14 13, 
- .160, 

.148, 
-.910, 
-.466, 
-. 1 3 5 • 
-. 370, 
-.001, 
1.000, 

-.059, 
. 241, 

- .121, 
-.090, 
-.212, 

. 239, 

.150, 
- .120, 
-.300, 
-. 4 64 l 

. 038 l 
-.449, 

.110, 
-. 00 l t 

l.UOO, 

1985, 1986, 
.4555, .338"1, 

l 992, 1993, 
. 6006, .1062, 

1994, 
. 5219, 

5, 6, 7, 

-.218, 
-. 14 7. 

,004, 
. 1 o 6 • 
. 302, 

-. 2fl6, 
-. 211, 

. 087, 

. 2 7 O, 

. 77 4, 

.246, 
-. 2 3 9' 

. o 92. 
-.001, 
1.000, 

1987, 
. 4 6 91, 

. 659, 

.116, 

.091, 
-.006, 
-.083, 
-. 178, 

.127, 
-.lO 9, 
-.55 7, 
-.128, 
-. 219, 

. 9213, 

. 092, 
-. 001, 
1.000, 

1995, 1996, 
.3945, .3781, 

6, 9' 

. 236, 
--192, 
-. 223, 
-. 07 z, 

.224., 
-. 073, 
-. 137, 

. 313' 

. 4 57, 

. 718, 

. 3 99, 
-.L?: l' 
-. 529, 

. 000, 
l. 000, 

1997, 
.5000, 

10, 

TOT, 

.010, 
-. 013, 
-.012, 
-. 007, 

. 000, 

.008, 

. 013' 

. 01 3, 

. 009, 

. 002, 
-.oos, 
-.010, 
-.01.~, 

-15.1386, 

11, 12, 

S-values, 
.7000, 

.1395, .6162, 1.0000, .9772, .1131, .5647, .5290, .5410, .5024, .5572, .5368, .4110, 

Run title: 1070 PLAICE 1998 WG,l-15+,80-97,SEXES CCJMB [rev: 9/9/98-AT] 

At 10/09/1998 12:07 

Tr:-adit.ional VJ.ld. Te~minal population.s from weif}hted Scp<.~r-<.~ble pupulations 

Fishing murtc~lity residuals 
YEAR, 1980, 19131, 
1\GF. 

l, 
2, 
3, 

4' 
5, 
6, 
l, 

a' 
9, 

10, 
11, 
12, 
13, 
14, 

Fishing morta1ity 
YF.AR, 
AGE 

l, 
2, 
.l' 
1, 
5' 
6, 
7' 
6, 
9, 

10, 
11, 
12, 
13, 
14' 

o 3 59, 
. o 190, 
. 00 97. 
. 07 8 13, 
. 34 6 4 l 
. 1541, 
. l ~2 9, 
. OS 7 O, 

-.1133, 
-2101, 

-.0654., 
.0690, 

-.0173, 
-.0001, 

residuals 
1988, 

-.0749, 
-.1672, 

. l o 98, 

. l 0"1 3. 

.0775, 

. 0601, 

. l 7 8 5, 

. 0612, 

. 0533, 

.3046, 

.0097, 
-.1436, 
-.1969, 
--2009, 

-. 0601, 
18 33' 

• 2 679' 
. 3602, 

-.06Ztj, 
. 0614 t 
.0816, 
.1592, 
.1612, 
.2201, 

-.09~9. 

• 3 7 65, 
. 0002, 
.0362, 

198 9, 

-.0425, 
-.2897, 
-.2468, 

. 0500, 

. 2 4 :;> 4. 

. 0853, 
-.0572, 
-.0~58, 

. 0156, 
-.03139, 
-.0702, 

. 2 72 3, 

. l 72 8 l 
-.2983, 

19A2, 

-. OS6J, 
-.1944, 

. 0062 • 

. 342 9 • 

. \ B;::> B, 

.021'), 

.0250, 

.4.298, 

. 0742, 
-.0119, 

. 0250, 
-.08U, 
-.0754., 
-.0732, 

19 90, 

-.0209, 
-. 3361, 
-.1408, 
-.1098, 
-.0464, 

. 02 8 3, 
-. l 067. 
-.1152, 

.1063, 
• 2 690, 
. 1613, 
. 0300, 

-. 0')~9. 
-. 0659, 

198 3, 

-. 05-'iO, 
-.1382, 

. 0155, 

.4847, 

. 16137 l 

. 038 B, 
-.0413, 

. ::1132, 
-. 1411, 

.0047, 

.0066, 

.f1287, 
-.1018, 
-. 0326, 

1991, 

-.0294, 
-.Of166, 

. o 3 39 • 

. 07 4 A, 

. 0200, 

.1110, 
-. 0956, 
-.1559, 
-.0939, 
-.1181, 
-.0389, 
-.0818, 
-. 0437, 
-.4666, 

198 4. 

-. 0321, 
-. 3554, 
-.1230, 

.1027, 

.1877, 

. 1369, 

.1008, 
~.0917, 

-.0517, 
. 3214. 
. 2611, 
. o 18 4, 

-.0832, 
. 154 4, 

1992, 

-.0275, 
-.0203, 

.1102, 
-. 0951, 

0~31, 

. 1141, 

.0502, 
-.0365, 

. 0196, 
-.1853, 
- .14'19, 

. 0529, 
-.0593, 
-.0183, 

198 ~, 

-. 0586, 
.0002, 
.1196, 
.3900, 

-.1386, 
. 2 2 l l. 
. 02 98 • 
. 071 -'-· 
. 4 57 3, 

-.0139, 
-.1444, 
-.2173, 
-.1959, 

. 2 419 t 

19 93, 

-.0070, 
.0703, 
0194, 

-.0044, 
064 5' 

. 021 8, 

.0122, 

. 0063, 

.0048, 
-.0182, 

. 0012, 
-.0424, 

.0182, 

. 0270, 

l~Hl6, 

-. o 3 '>4' 
-. 0195, 

. 3 3 4 o, 

. 3713, 

. :1029, 

. 2 511). 

. 1')13 5, 
-.0269, 
-.0854, 

.0015, 
-.1818, 
-.1615, 
-.1457, 

. 2445, 

1994, 

-.01.~5. 

-.0301, 
.OHiB, 
.0431, 
. 04 o~, 

-.0171, 
-.0398, 
-.0272, 

.0504, 

.1428, 

. 1561 • 
-. 0086, 

.0507, 
- .10'1"1, 

1987, 

-. 06 4 Ei' 
-.1379, 

. o_~ 17, 

. 2 821' 

. l] ]8' 

. 0202 • 

. 412 A, 

.0599, 

.0981, 
-. 0505, 
-. 219"1 l 

. 3114' 
-.0641, 

.0022, 

1995, 

. 033 9, 

. 0020, 

.0206, 

.0178, 
-.0275, 
-.0412, 

.0576, 

.0254, 
-.0393, 
-.0158, 
-.0589, 

.069.3, 

.0416, 

. 04!12, 

19 96' 

.0098, 
-.0426, 
-.0455, 
-.0127, 

.0214, 
-.0060, 
-.0103, 

.0366, 

.0567, 

. 0907, 

.0103, 
-. 0251, 
-. 0146, 

. 0497 • 

1997, 

. 0000, 
-.0235, 
-.0083, 

.0469, 

.0146, 
-.0421, 

.0128, 

. 02513, 
-.0.139, 
-.0477, 
-. 0'191, 
-. 0753, 
-.009!1, 
-.0476, 

wrs, 

.172, 
. 4 58, 
. 735. 
. 1 13 8, 
. 4 8 O, 

1. uuu, 
. sen, 
. 316, 
.285, 
. 1 90. 
. 128, 
. 15 s, 
.156, 

13, 

.4.~01, 
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Table 11.4.2.- Plaice in Division VIId. Tuning diagnostics. 

Lowestoft VPA Version 3.1 

8-0ct-96 15:00:49 

Extended Survivors Analysis 

Plaice in VIId (run: XSAATT03/X03) 

CPUE data from f~le /users/f~sh/~fad/ifapwork/wgnssk/ple_eche/FLEET.X03 

Catch data for 18 years. 1980 to 1997. Ages 1 to 10. 

Fleet, First, Last, First, Last, Alpha, 

' year, year, age age 
FLT01: UK INSHORE TR, 1985, 1997, 2, 9, .000, 
FLT02: BELGIAN BEAM , 1981, 1997, 4, 9, .000, 
FLT03: FRENCH TRAWLE, 1989, 1997, l, 9, .000, 
FLT04: UK BEAM TRAWL, 1968, 1997, l, 6, .500, 
FLT05: French GFS (o, 1988, 1997, 2, 5, .750, 
FLT06: English YFS (, 1981, 1997, l, l, .500, 
FLT07: French YFS [r, 1987,. 1997, l, l, .500, 

Time series weights : 

Tapered time weighting applied 
Power = 3 over 15 years 

Catchability analysis : 

Catchability dependent on stock size for ages < 2 

Regression type = c 
Minimum of 5 points used for regression 

Beta 

l. 000 
1.000 
l. 000 

.750 
l. 000 

.750 

.750 

Survivor estirnates shrunk to the population mean for ages < 2 

Catchability independent of age for ages >= 7 

Terminal population estimation 

Survivor estimates shrunk towards the mean F 
of the final 5 years or the 3 oldest ages. 

S.E. of the mean to which the estimates are shrunk = .500 

Minimum standard error for population 
estimates derived from each fleet = .300 

Prior weighting not applied 

Tuning had not converged after 30 iterations 

Total absolute residual between iterations 
29 and 30 .00115 

Final year F values 
Age l' 2, 3, 4, 5' 6, 7' 
Iteration 29, .0394, . 2710, . 5252, . 9090, .7564, .5001, .4708, 
Iteration 30, .0394, . 2710, . 5251, .9089, . 7562, .5000, . 4 706, 

Regression weights 
.482, .610, .725, . 820, .893, .944, . 976, .993, . 999, 

Fishing rnortalities 
Age, 1988, 198 9, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

l, .001, .054, .094, . 074, .062, .057, . 071, .092, .055, 
2, .204, .172, .217, . 496, .415, .388, . 379, .332, .223, 
3, .652, . 446, . 689, .807, .773, .432, .653, . 530, .449, 
4' .645, .714, .722, . 836, .570, .453, .667, . 558,. .523, 
5, .527, .790, .578, . 648, .477, . 311, .558, .372, .519, 
6, . 401, .517, .508, . 516, .565, .309, .373, . 251, .305, 
7' . 44 6, . 343, .370, .303, .371, . 313, .311, .401, .284, 
8' .423, .292, .384, .280, . 319, .229, .392, .343, . 425, 
9, .447, . 463, .467, .340, . 423, .238, .318, .278, . 403, 

8, 
. 5168, 
.5165, 

1.000 

1997 

.039 

.271 

. 525 

. 909 

.756 

.500 

.471 

.517 

.476 

9 
.4760 
.4757 



Tab le ll.4.2.cont. Plaice in Division VIId. Tun ing diagnostics. 

XSA population numbers {Thousands) 

AGE 
YEAR l, 2, 3, 4' 5, 6, 7, 8, '· 1988 2. 68E.+04' 2 . 86E+04, 4 .13E+04 r 1.08E+04, 2.87E+03, l. 72E+03, 1.28E+03, 3.87E+02, 3.06E+02, 
1989 1.6SE+04, 2.42E+04, 2.11E+04, 1.95E-t04, 5.15E+03, l. 53E+03, l. 04E+03, 7.42E+02, 2.30E+02, 
1990 l. 91E+04, 1.42E+04, 1.85E+04, 1.22E+04, 8.63E+03, 2 .11E+03, 8.27E+02, 6.69E+02, 5.01E+02, 
1991 2.28E+04., 1.58E+04, 1.03E+04, a. 39E+03, 5.37E+03, 4.38E+03, 1.15E+03, 5.17E+02, 4.12E+02, 
1992 2.93E+04, 1. 92E+04, 8. 69E.+03, 4.17E+03, 3.29E+03, 2. 54E>~03, 2.37E+03, 7.69E+02, 3.54E+02, 
1993 1.42E+04, 2.49E+04, 1.14E"+04, 3.63E+03, 2 .13E.+03, 1.85E+03, l. 31E+03, 1.4BE+03, 5.06E+02, 
1994. l. 91E+04, l. 21E+04., 1.53E+04., 6. 72E+03, 2.09E+03, l. 4 2E+03, 1.23E+03, 8.65E+02, 1,06E+03, 
1995 3.10E+04, l. 61E+04., 7. 4.9E+03, 7. 20E+03, 3.12E+03, 1.08E+03, 8.82E+02, B. 14.E+02, 5.29E+02, 
1996 2.20E+04, 2.55E+04, 1.05E+04, 3. 99E+03, 3.73E+03, 1.95E+03, 7. 61E+02, 5.35E+02, 5.23E+02, 
1997 1.50E+04, l.BBE+04, 1.85E+04, 6.05E+03, 2.14E+03, 2.01E+03, 1.30E+03, 5.19E+02, 3.17E+02, 

Estimated population abundance at 1st Jan 1998 

.OOE+OO, 1.30E+04, 1.30E+04, 9.90E+03, 2.20E+03, 9.09E+02, 1.10E+03, 7.35E+02, 2.BOE+02, 

Taper weighted geometric mean of the VPA populations: 

2.1BE+04, 1.98E+04., 1.36E+04, 6.71Et03, 3.31E+03, 1.89E+03, 1.12E+03, 6.71E+02, 4.21E+02, 

Standard error of the weighted Log(VPA populations) 

.3338, .3482, • 4471, .4902, . 4433, .3703, .3432, 

Log catchability residuals. 

Fleet FLTOl: UK INSHORE TR 

Age 1981, 1982, 1983, 1984, 1985, 198 6, 1987 
l No data for this f1eet at this age 
2 99. 99, 99.99, 99' 99, 99. 99, .82, -.03, -.44 
3 99.99, 99.99, 99.99, 99. 99, .57, .60, .24 
4 99.99, 99. 99, 99.99, 99.99, . 64 l . 63, .53 
5 99.99, 99. 99, 99.99, 99. 99, -. 60, .39, .07 
6 99. 99, 99. 99, 99. 99, 99. 99, 99. 99, -.84, -.10 
7 99 .99, 99. 99, 99.99, 99. 99, 99. 99, -.33, -.55 
8 99. 99, 99 .99, 99. 99, 99. 99, 99. 99, -.11, .11 
9 99. 99, 99. 99, 99. 99, 99. 99, l. 68, 99.99, .39 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
l No data for this fleet at this age 
2 .06, -1.72, -.82, .39, . 30, . 07' .17, . 06, .26, 
3 .29, -.33, -.30, .49, .55, -.08, -.04, - .06, -. 62, 
4 -.05, . 75, -.30, .52, . 86, . 21, .04, -.14, -.82, 
5 .39, . 60, .13, .16, .52, .23, . 25, - .17, -.57, 
6 . 24, .89, . 40, .19, .53, .13, .01, - .14, -. 62, 
7 .02, . 64, . 62, -.15, .50, . 36, .13, - .18, -. 8 6' 
8 -. 41, - .29, .52, -.28, . 49, .35, -.13, - .03, -.22, 
9 . 19, -.56, . 43, -.74, -.30, .34, .33, .03, -. 42, 

Mean log catchabi1ity and standard error of ages with catchability 
independent of year class strength and constant w.r.t. time 

.4061, 

1997 

.54 
-.10 

-l. 08 
-l. 02 

-.74 
-.34 

.11 

.02 

Age , 
Mean Log q, 
S.E (Log q), 

2' 
-12.0512, 

'6105, 

3, 
-11.6340, 

. 3801, 

4' 
-11.7653, 

.6465, 

5, 
-11.8258, 

. 514.2, 

6' 
-11.8738, 

. 5023, 
-12. :J913' 

.4.387, 

8' 
-12.0913, 

.3188, 

Regression statistics 

Ages with q independent of year class strength and constant w.r.t. time. 

Age, Slope ' t-value ' Intercept, RSquare, No Pts, Reg s.e, Mean Q 

2, 1.38, -. 426, 12.87, .15, 13, . 89, -12.05, 
3, 1.07, -.198, 11. 78, .55, 13, .43, -11.63, 
4, . 79, . 554, 11.14. .49, 13, . 53, -11.77, 
5, . 76, .743, 10. 94, .58, 13, .40, -11.83, 
6, .84, .390, 11.16, .44, 12, . 44, -11.87, 
7' .58, 1.450, 9. 99, .63, 12, .27, -12.09, 
8' . 71, 1.435, 10.47, . 78. 12, . 21, -12.06, 
9, . 75, .845, lO. 62, . 63, 12, . 35. -12.11, 

. 5374, 

' -12.0913, 
. 4.5 71, 

549 



Table l l. 4. 2. cont. Plaice in Division VIId. Tuning diagnostics. 

Fleet FLT02: BELG IAN BEAM 

Age 1981, 1982, 1983, 1984, 1985, 198 6, 1987 
l No data for this fleet at this age 
2 No data for this fleet at this age 
3 No data for this fleet at this age 
4 99. 99, 99.99, .42, .06, . 05, -.22, -.30 
5 99.99, 99. 99, -.31, . 06, -1.20, -.42, -.55 
6 99.99, 99. 99, -.01, .25, .40, .13, -1.05 
7 99.99, 99. 99, -. 66, . 65, • lO~ -.01, .53 
8 99. 99, 99. 99, 1.02, -. 45, . 99, -.98, -.37 
9 99. 99, 99. 99, . 65, -.20, -1.57, .06, -.08 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997 
l No data for this fleet at this age 
2 No data for this fleet at this age 
3 No data for this fleet at this age 
4 -. 43, -.06, .12, .18, -.22, -. 43, .55, .03, .04, .14 
5 -. 79, .26, -.19, . 56, -.34, - .23, .06, .00, .lO, .69 
6 -. 73, .21, -.13, .64, . 36, - .19, .04, - .19, -.27, .36 
7 -.26, .00, -.57, -.09, -.11, -. 21, .08, . 74, -.30, .18 
8 -.23, -.30, -.21, -.18, -.02, -.54, .lO, .26, .19, -.23 
9 -.33, -.08, -1.23, . 57' . 85, -1.25, .03, -. 49, -.06, -.05 

Mean log catchability and standard er ror of ages with catchability 
independent of year el ass strength and constant w.r.t. time 

Age • 4, 5, 6, 7. 8. 9 
Mean Log q, -5.2293, -5.2922, -5.6709, -5.7918, -5.7918, -5.7918, 
S.E(Log q), .2939, . 4383, . 4172, .3691, .3444, .7061, 

Regress ion statistics ' Ag es with q independent of year el ass strength and constant w.r.t. time. 

Age, Slope . t-value . Intercept, RSquare, No Pts, Reg s. e, Mean Q 

4, .89, . 592, 5. 64, .79, 15, .27, -5.23, 
5, . 97, .093, 5.39, . 52, 15, .45, -5.29, 
6, . 64, 1.534, 6.34, . 72, 15, .25, -5.67, 
7, 1.10, -.236, 5. 66, . 42, 15 • .43, -5.79, 
8, 1.20, -.567, 5.79, .54, 15, .40, -5.91, 
9, 1.26, -.448, 5.98, '29, 15, . 89, -5.99, 

E'leet E'LT03: E'RENCH TRAWLE 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
l 99. 99, .20, . 38, .06, -.04, - .01, .01, -.02, -.17, 
2 99. 99, -.14, -.30, . 50, . 28, .18, .18, .12, -.71, 
3 99. 99, -.13, . 06, .02, .14, -.28, .26, -.27, -.20, 
4 99. 99, .26, .30, .37' -. 33, -. 35. -. 24. -. 24, -. 31, 
5 99. 99, .85, . 51, .22, .16, -. 95, .34, -. 8 5, '14, 
6 99. 99, .34, .57, .16, . 62, -.29, -.03, -1.20, -.24, 
7 99. 99, .07, .34, .08, . 36, -.16' -.14. -. 80, .04, 
8 99.99, . 38, . 31, .00, - .11, -. 72, .23, -. 39, .20, 
9 99. 99, l. 06, .97, -.06, .21, -. 48, -.44, -.21, .24, 

Mean log catchability and standard error of ages with catchability 
independent of year class strength and constant w.r.t. time 

1997 
-.23 
-.11 

. 37 

. 72 

.06 

.44 

.37 

.77 

.41 

Age , 
Mean Log q, 
S.E(Logql, 

2. 
-l::.. 5923, 

'3695. 

3, 
-ll' 0155, 

.2473, 

'. -11.2022, 
• 4071, 

5. 
-11.694 9, 

. 5864, 

6, 
-11.9332, 

, 5941 r 

7. 
-:2.1179, 

. 3830 • 

8. 
-12.1179, 

• 4 620' 

Regression statistics 

Ages with q dependent on year class strength 

Age, Slepe , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 

l, . 56, l. 742, 11. 66, . 73, 9, .19, -13.01, 

Ages with q independent of year class strength and constant w.r.t. time. 

Age, Slepe . t-value . Intercept, RSquare, No Pts, Reg s.e, Mean Q 

2, 2. 45, -1.159, 14.17, .10, 9. .88, -11.59, 
3, . 7 4, l. 443, 10. 61, . 84' 9, .17, -11.02, 
4. .70, 1.537, lO. 48, .82, 9, .26, -11.20, 
5, .62, l. 375, lO .35, . 69, 9, .34, -11.69, 
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6, . 53, l. 832, 9. 86, . 71, 9, . 27, -11.94, 
7, .70, 1.038, lO. 58, . 66, 9, .27, -12.12, 
8, ****** ' -2.796, ****** ' 

.00, 9, ****** ' -12.06, 
9, 5.21, -2.055, 36.56, . 04, 9, 2.28, -11.99, 

Fleet FLT04: UK BEAM TRAWL 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
l .62, -1.15, -.51, . 06, .12, -. 69, -.09, -.27, .20, 
2 .67, - .14, -.48, .21, .28, .07, .21, -. 71, -.17, 
3 1.01, .58, - .19, . 65, .30, -.02, .44, -.04, -1.26, 
4 .34, .84, .22, . 44, . 74, -.10, . 61, . 06, -l. 04, 

5 . 89, .14, .31, . 50, .92, .17, .34, -. 41, -. 64, 
6 . 31, .49, .35, .20, 1.20, .24, -.15, -.24, -.39, 
7 No data for this fleet at this age 
8 No data for this fleet at this age 
9 No data for this fleet at this age 

Mean log catchability and standard error of ages with catchability 
independent of year class strength and constant w.r.t. time 

Age , 
Mean Log q, 
S.E(Log q), 

2' 
-7.2963, 

.3954, 

Regression statistics 

3, 
-7.3874, 

.6673, 

4, 
-7.2204, 

. 7770, 

Ages with q dependent on year class strength 

5, 
-6.9345, 

.7433, 

6 
-7,0381, 

.7183, 

Age, Slope 1 t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 

l, . 93, .067, 7.69, .13, lO, . 77, -7.53, 

1997 
l. 43 

.29 
-.61 

-l. 37 
-l. 40 
-l. 40 

Ages with q independent of year class strength and constant w.r.t. time. 

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 

2, 
3, 
4, 
5, 
6, 

Fleet 

Age 
l 
2 
3 
4 
5 
6 
7 
8 
9 

. 78, .533, 7.87, . 47, 

.72, .700, 7. 97' .50, 

.61, 1.167, 7. 84' .58, 

. 69, . 746, 7 .30, .47' 

. 70, . 610, 7 .20, .38, 

FLT05: French GFS [o 

1988, 1989, 1990, 1991, 1992, 
No data for this fleet at this age 

1.15, . 43, -1.11, -1.37, .04, 
.92, .11, . 29, -.77, -. 41, 
. 88' -.08, . 64, -.83, -.37, 

l. 22, -.93, .93, -. 41, -. 76, 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 

10, .32, -7.30, 
lO, .50, -7. 39, 
lO, .46, -7 .22, 
lO, . 53, -6.93, 
lO, .52, -7.04, 

1993, 1994, 1995, 1996, 

.27' .18, . 28, -.39, 

. 41, -. 49, . 63, -1.10, 

.36, -. 35' . 58, -.36, 

.22, . 46, -.10, -.15, 

Mean log catchability and standard error of ages with catchability 
independent of year class strength and constant w.r.~. time 

Age , 
Mean Log q, 
S.E(Log q), 

2' 
-8.2821, 

.7427, 

Regression statistics : 

3, 
-8.5951, 

. 7150, 
'· -8.9934, 

. 5286, 

5 
-9.1395, 

. 6150, 

Ages with q independent of year class strength and constant w.r.t. time. 

Age, Slope t-value ' Intercept, RSquare, No Pts, Reg s.e, Mean Q 

2, .51, .980, 9.04, .39, lO, . 38, -8.28, 
3, . 62, l. 098' 8. 94, .56, lO, . 44, -8. 60, 

'· . 81, . 589, 8.96, . 60, 10, . 45, -8. 99, 
5, l. 08, -. 145, 9.22, . 32, 10, . 71, -9. 14, 

1997 

.77 

.84 
-.04 
-.08 
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Fleet 

Age 
l 
2 
3 
4 
5 
6 
7 
8 
9 

Age 
l 
2 
3 
4 
5 
6 
7 
8 
9 

FLT06: English YFS [ 

1981, 1982, 1983, 1984, 1985, 1986, 
99.99, 99.99, .03, -.52, -.04, -.58, 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this f1eet at this age 
No data for this f1eet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 

1988, 1989, 1990, 1991, 1992, 
.03, .49, -.11, -.51, -.08, 

No data for this fleet at this age 
No data for this fleet at this age 
No data for this f1eet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this f1eet at this age 
No data for this fleet at this age 
No data for this fleet at this age 

1993, 
.26, 

Regressian statistics 

Ages with q dependent on year class strength 

1987 
.17 

1994, 
-.12, 

1995, 
.47, 

1996, 
.15, 

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 

l, 

E'1eet 

Age 
l 
2 
3 
4 
5 
6 
7 
8 
9 

Age 
l 
2 
3 
4 
5 
6 
7 
8 
9 

. 75 l . 659, 9. 83, . 49, 

FLT07: French YFS [r 

1981, 1982, 1983, 1984, 1985, 
99.99, 99.99, 99.99, 99.99, 99.99, 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data far this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data far this fleet at this age 

15, 

1986, 
99. 99, 

1988, 1989, 1990, 1991, 1992, 1993, 
.00, -.92, -.32, -.51, .53, -.04, 

No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 
No data for this fleet at this age 

Regression statistics 

Ages with q dependent on year c1ass strength 

.37, -9' 77' 

1987 
-.04 

1994, 
. 71, 

1995, 1996, 
.15, -.78, 

Age, Slepe , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 

l' l. 04, -.049, lO' 36, . 19, 11, .63, -10.35, 
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Tab le l l. 4. 2 .cont. Plaice in Division VIId. Tuning diagnostics. 

Terminal year survivor and F surnmaries : 

Age l Catchability dependent on age and year class strength 

Year class ~ 1996 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estirnated 
Survivors, s.e, s.e, Ratio, 

' 
Weights, r 

FLTOl: UK INSHORE TR, 1., . 000, .000, .00, O, . 000, .000 
FLT02: BELG IAN BEAM 1., . 000, . 000, . 00, O, .000, .ooo 
FLT03: FRENCH TRAWLE, 10397., .300, .ooo, .00, l, .342, .049 
FLT04: UK BEAM TRAWL, 54305., . 907, .000, .00, l, .037' .010 
FLTOS: French GFS [o, 1., .000, .000, .o o, o, .ooo, .000 
FLT06: English YFS [, 8675., .437, .000, .o o, l, . 161, .059 
FLT07: French YFS [r, 27041., . 682, .000, .00, l' .066, .019 

p shrinkage mean 19828., .35,,., .264, .026 

F shrinkage mean 7517., . 50,,,, .128, .067 

Weighted prediction 

Survivors, Int, Ext, N, Var, r 
at end of year, 5 .e, 5.e, ' 

Ratio, 
13022. l .18, .22, 6, 1.253, .039 

Age 2 Catchabi1ity con5tant w.r.t. time and dependent on age 

Year c1a55 ~ 1995 

F1eet, Estimated, Int, Ext, Var, N, Sca1ed, E:5timated 
Survivors, s.e, 5 .e, Ratio, ' 

Weights, F 
FLT01: UK INSHORE TR, 22167., . 643, . 000, .00, l, .osa, .167 
FLT02: BE:LGIAN BEAM ' 1., .000, . 000, .00, O, .000, .ooo 
FLT03: FRENCH TRAWLE, 11227., .238, .027, .11, 2, . 409, .307 
FLT04: UK BEAM TRAWL, 17004., . 372, .037, .10, 2, . l 71, .213 
FLTOS: French GFS [o, 27913., . 785, .000, .o o, l' . 039, .135 
FLT06: Engli5h YFS [, 15149., .387, .000, .o o, l' .152, .236 
FLT07: French YFS [r, 5932., . 716, . 000, . 00, l, .044, .519 

F shrinkage rnean 9692., . 50,,,, .126, .348 

Weighted prediction 

Survivors, Int, Ext, N, var, F 
at end of year, s.e, s .e, Ratio, 

12978., . 16, .11, 9, .732, .271 

Age 3 Catchability con5tant w.r.t. time and dependent on age 

Year cla5s ~ 1994 

Fleet, Estirnated, Int, Ext, var, N, Sea led, E:stirnated 
survivors, s.e, s.e, Ratio, Weights, F 

FLT01: UK INSHORE TR, 9777., . 341, .152, .45, 2, .148, .530 
FLT02: BELG IAN BEAM ' 1., .000, .000, .O OI O, . 000, .000 
FLT03: FRENCH TRAWLE, 9989., .189, . 292, 1.55, 3, .441, .522 
FLT04: UK BEAM TRAWL, 7315., . 331, .133, .40, 3' .139, .660 
FLT05: French GFS [o, 13598. l .548, .609, 1.11, 2, . 055, .407 
FLT06: English YFS [, 15841.' . 4 44 l .000, .00, l' . 067' .359 
FLT07: French YFS Ir, 11479. l . 696, . 000, . o o, l, .027, . 467 

F shrinkage mean 8911., . 50, l,' .122, .570 

Weighted prediction 

Survivors, Int, Ext, N, var, F 
at end of year, s.e, s.e, ' Ratio, 

9902. l .13, .11, 13, .814, .525 
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Age 4 Catchability constant w.r.t. time and dependent on age 

Year el ass = 1993 

Fleet, Estimated, Int, Ext, var, N, Scaled, Estim.ated 
Survivors, s.e, s. e, Ratio, Weights, F 

FLTOl: UK INSHORE TR, 1148. l . 315, .256, . 81, 3, .116, 1.347 
FLT02: BELGIAN BEAM ' 2537.' . 309, .000, .o o, l, .168, .828 
FLT03: FRENCH TRAWLE, 2541.. .181, .211, 1.16, 4, .322, .827 
FLT04: UK BEAM TRAWL, 872. l . 324, .235, . 73, 4, . 096, l. 557 
FLT05: French GFS [o, 1760. l .408, .337, . 83, 3, .081, 1.050 
FLT06: English YFS [, 1957., .395, .000, .00, l, .044, .982 
FLT07: French YFS [r, 4500., .710, .000, .00, l, .014, . 546 

F shrinkage mean 4389., . 50,,, l .159, .556 

Weighted prediction 

Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s. e, Ratio, 

2205 .. .13, .14, 18, 1.107 l .909 

Age 5 Catchability constant w.r. t. time and dependent on age 

Year class = 1992 

Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated 

' Survivors, s.e, s.e, Ratio, 
' 

Weights, F 
FLT01: UK INSHORE TR, 492., . 303, .269, .89, 4. .142, 1.128 
FLT02: BELG IAN BEAM ' 1252.' . 266, .318, 1.20, 2, .208, .599 
FLT03: FRENCH TRAWLE, 807.' .192, . 091, -4 7, 5, .258, .821 
FLT04: UK BEAM TRAWL, 474., .347, . 346, 1.00, 5, .092, 1.153 
FLT05: French GFS [o, 836.' . 371, .175, -4 7, 4. .100, .802 
FLT06: English YFS [, 1184.' . 398, .000, -00, l, .027, .625 
FLT07: French YFS [r, 870. l . 706, .000, . 00, l, -009, .780 

F shrinkage mean 1814 .. . 50,,', - 163, .449 

Weighted prediction 

Survivors, Int, Ext, N, Var, F 
at end of year, s .e, s.e, Ratio, 

909., .13, .12, 23, .951, .756 

Age 6 Catchabili ty constant w.r.t. time and dependent on age 

Year class = 1991 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
Survivors, s.e, s .e, Ratio, weights, F 

FLT01: UK INSHORE TR, 663 .. .298, .142, .48, 5, .176, .732 
FLT02: BELG IAN BEAM ' 1341., .247, .106, .43, 3' '264, .428 
FLT03: FRENCH TRAWLE, 1286., .222, .107, .48, 6, . 221, .442 
FLT04: UK BEAM TRAWL, 580., -374, .308, .82, 6, .100, .804 
FLTOS: French GFS [o, 1226 .• . 380, .225, -59, 4' .068, .460 
FLT06: English YFS [, 1021., . 411, .000, . 00, l, . 015 • . 531 
FLT07: French YFS [r, 1881., -774 l .000, .00, l, .004, .322 

F shrinkage mean 1642., . 50,,,, . 151, .362 

Weighted prediction 

Survivors, Int, Ext, N, var, F 
at end of year, s .e, s.e, ' Ratio, 

1103. l .13, . 09, 27. . 706, .500 
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Age 1 Catchability constant w.r.t. time and dependent on age 

Year el ass ~ 1990 

E'leet, 

' FLT01: UK INSHORE TR, 
FLT02: BELGIAN BEAM ' FLT03: FRENCH TRAWLE, 
FLT04: UK BEAM TRAWL, 
FLTOS: French GFS [o, 
FLT06: English YFS [, 
FLT07: French YFS [r, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

735., 

Int, 
s.e, 
. 12. 

Estimated, 
Survivors, 

533., 
816. l 

738. l 

647. l 

651 .• 
442., 
441., 

1102 .• 

Ext, 
s.e, 
.07, 

Int, 
s .e, 

.266, 

.218, 

.214, 

.361, 

.384, 

.446, 

. 757, 

. 50,,, l 

N, 

30, 

Var, 
Ratio, 

.564, 

Ext, Var, 
s.e, Ratio, 
.100, .37, 
.155, . 71, 
.160, . 75, 
.163, . 45, 
.131, . 34, 
.000, .00, 
.000, .00, 

F 

.471 

N, Sea! ed, Estimated 
Weights, F 

6, .189, . 604 
4, .295, .432 
7' .266, . 469 
6, .067, . 520 
4, .047, .517 
l, . 010, .692 
l' . 003, .693 

.122, .337 

Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7 

Year class ~ 1989 

Fleet, 

FLT01: UK INSHORE TR, 
FLT02: BELG IAN BEAM 
FLT03: FRENCH TRAWLE, 
FLT04: UK BEAM TRAWL, 
FLT05: French GFS [o, 
FLT06: English YFS [, 
FLT07: French YFS [r, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

280., 

Int, 
s.e, 
.12, 

Estimated, 
Survivors, 

263.' 
220 .• 
323., 
279., 
361., 
251., 
203., 

463 .• 

Ext, 
s.e, 
.08, 

Int, 
s.e, 

.223, 

.195, 

.218, 

.397, 

. 391, 

. 458, 

.804, 

. 50,., l 

N, 

33, 

Var, 
Ratio, 

.664, 

Ext, Var, 
s .e, Ratio, 
.159, . 71, 
.056, .29, 
.220, l. 01, 
.119, .30, 
.254, .65, 
.000, .00, 
.000, .o o, 

F 

.517 

N, Scaled, Estimated 
Weights, F 

7, .266, .543 
5, .320, . 621 
8, . 230, .462 
6, .039, .518 
4' .027, .422 
l, .004, . 562 
l, .001, -659 

.112, .342 

Age 9 Catchabi1ity constant w.r.t. time and age (fixed at the value for age} 7 

Year el ass ~ 1988 

Fleet, 

FLT01: UK INSHORE TR, 
FLT02: BELG IAN BEAM ' FLT03: FRENCH TRAWLE, 
FLT04: UK BE:AM TRAWL, 
FLT05: French GFS [o, 
FLT06: English YFS [. 
FLT07: French YFS [r, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

179., 

Int, 
s .e, 
.12, 

Estimated, 
Survivors, 

166 .• 
215.' 
162. l 

184., 
154. l 

290.' 
71. t 

168., 

Ext, 
s. e, 
. 06, 

Int, 
s .e, 

. 217 l 

.200, 

.225, 

. 38 9, 

.408, 

. 497, 

.998, 

. 50, ", 

N, 

36, 

Var, 
Ratio, 

.488, 

Ext, 
s.e, 
.078, 
.143, 
.175, 
.18 6, 
-236, 
.000, 
.000, 

F 

-476 

Var, N, Sea! ed, Estimated 
Ratio, Weights, F 

. 36, 8, .296, .503 

. 71, 6, .280, .408 

. 78, 9' .235, .513 

.48, 6, .028, . 464 

.58, 4' .021, .533 

.o o, l' .004, -317 

.00, l' .001, .928 

.135, .497 
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Tab1e 11.4.3.- Plaice in Di vis ion VIId. F at age. 

Run title Plaice in VIId (run: XSAATT03/X03) 

At 8-0ct-98 14:51:23 

Terminal Fs derived using XSA (With F shrinkage) 

Tab1e 8 Fishing marta1ity (F) at age 
YEAR, 1980, 1981' 1982' 1983, 1984, 1985' 1986' 1987, 

AGE 
l, .0022, .0013, . 0110, . 0048, .0147, .0050, .01H!, . 0008, 
2. .1674, .1177' .1333' .1504, .1142' . 3104' .2101, .17R8, 
3. .2783, . 7288' .4942, . 4493' .5672, . 5850' .6837, .5062, 
4, . 3299' .8821, .8582, . 9267' . 8017' . 8289' .7329, .7662, 
5, .6158, . 2 639' .6877, .5506, .7657, .2224, .5551, . 5276' 

'· . 4139' . 3 642' .2706, .3919, .6248, .5366, .4693, .2769, 
7, .3979, .4866, .34701 .1665, .8068, .3497, .3941, .7350, 
8, .2531' .7015, l. 8459 l .8736, .2482, .8561, .2165, . 3911' 
9, .3560, .5193, .8252, .4785, .5618, .5595, . 3385 l .5218, 

+gp, .3560, .5193, .82521 .4785, .5618, .5595, . 3 3 85' . 5218 l 

o FBAR 2- '· . 3611, .4713, .48881 .4938, .57471 .4967, .5302, .4511, 
FBAR 3- 6, .4095, .5598, .5777, .5796, .6898, .5432, .6102, .5192, 

Tab le 8 Fishing mortality !Fl at age 
YEAR, 1988, 1989' 1990' 1991' 1992' 1993' 1994, 1995, 1996' 1997, FBAR 95-97 

AGE 
l. .0006, . 053 9' . 093 9' .0738, . 0617' .0565, .0707, .09221 .0551, .0394, . 0622' 
2, . 203 6' .1717' .2165, .49551 . 4153' . 387 6' .3792, . 3323' .2225, . 2710, .2753, 
3, .6518, .4461, .6887, . 8071, .7727, .4319, .6526, . 5300, .4493, . 5251' .5015, 

'· .6450, . 7139, . 7224, . 83 61' .5703, .4533, .6665, .5577, . 5233' . 9089, .6633, 

5. .5273, .7896, .5779, .6480, . 4 766' . 3'..06' .5584, . 3715, .5187, . 7 562, .5488, 

6. . 4013' .5168, .5081, .5165, .5650, .3093, . 3727 l .2507, .3054, .5000, .3520, 

7. . 4463, .3432, .3696, . 3 029' . 3714, .3127, . 3107' .4005, . 2 839 l . 4 7 06' .3850, 

a. . 422 6' . 2923' .3841, .2798, .3193, .2287, . 3 921' . 3431' .4245, . 5165' .4280, 

9. .44721 .4632, . 4671' . 33 9 8' . 4230' .2383, . 317 5 l . 2776' . 403 o, .4757, . 3855' 
+gp, . 4472 l .4632, . 4 671' .33981 . 4230' .2383, . 31751 . 277 6' . 403 o' .4757 . 

o FBAR 2- 6, .4858, . 5276' .54271 . 6606' .5600, .3785, . 52 59' .4084, . 4039' .5922, 
FBAR 3- 6, . 5563' . 6166, . 62 43' . 7019' . 59 62' . 3763, . 562 6' . 427 5 . . 4492 l . 6726, 

Tab1e H.4.4.- Plaice in Di vis ion VIId. N at age. 

•= title Plaice in VIId (run: XSAATT03/X03) 

At 8-0ct-98 14:51:23 

Terminal Fs derived using XSA (With F shrinkage) 

Tab1e lO Stock number at age (start of year) Numbers*10**-3 
YEAR, 19801 1981' 1982, 1983, 1984, 19851 1986, 1987' 

AGE 
l, 25646, 12985, 25482, 20231, 25244, 30093' 61033, 31632, 
2, 18034, 23155, 11734' 22805, 18218, 22509, 27094, 54579, 
3. 62791 13803' 18625, 9292' 17753, 14705, 14932' 19870, 
4, 2020, 4,301, 6026, 10281, 5365, 9110, 7413' 6820, 
5, 1120, 1314' 1611' 2312 l 3 682' 217 8 l 3598' 3223 l 

6, 2331 548' 913 l 733, 1206 l 1549' 1577 l 1869, 
7. 144, 139, 344' 631, 44 8' 584, 820 l 893, 
8, 207, 88, 77. 220, 483, 18::., 373. 500, 
9. 14, 145' 39. 11, 83, 341, 70' 272, 

+gp, 3601 517, 163, 278, 243' 122, 124' 198, 
TOTAL, 54058, 56995, 65016, 66793, 72726, 81372' 117033, 119856, 

Tab le lO Stock nwnber "' age (stdrt of year) Numbers*10**-3 
YEAR, 1988' 1989, ::.990, 19 91' 1992. 1993, 1994 l 1995' 1996' :997, 1998. GMST 80-95 AMST 80-95 

AGE 
l, 26804, 16544, 19140, 22792, 29254, 14153, 19140, 309521 21960, 14969* l o*.' 23979, 25695, 

2. 28598, 24238, 14184, 15766, 19156' 24887, 12102, 16137' 25541, 18806, 13022 ..... ' 20507, 22075, 

3. 41301, 21110' 1847::., 10335, 8692' 11442' 15283, 7494, 10473, 18500, 1297!l, 14010, 15587, 

4. 10837, 194751 12227' 8394, 41721 3 632' 6722' 7201. 3991 l 6047, 9902, 6805, 7750' 

5. 2868, 51451 8630, 5372, 32 92' 2134' 2 088' 3123' 373 o' 2140, 2205, 2820, 3231, 

6. 1721' 1532, 2114' 4381, 2543, 1849, 1416' 1081, 1949' 2009, 909, 1318' 1579' 

7. 1282' 1042' 827' 1151' 23651 1308' 1228, 882, 761, 1300, 1103' 703, 880, 

8, 387, 742' 669, 517, 769, 1476' 865, 814, 535, 519' 735, 398, 523, 

9. 306, 230, 501, 412, 354, 506, 1063' 529' 523' 317, 280, 174, 305, 

+gp, 505, 556, 648, 455, 3 58' 752, 1202' 1116, 1096, 846, 654, 
TOTAL, 114609' 90614, 77410, 69574, 70954, 62138, 61110' 69331, 70560, 65451, .:11788, 

replaced by RCT3 (28979) 
replaced by RCT3 (22612) 
replaced by RCT3 (256421 
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Table 11.5.1.- Plaice in Division Vlld. RCT3 input files. 

70 PLAICE - VPA AGE 1 l indices all *per 100 
7 17 2 

'YEARCLASS' 'VPA' 'eyfsO' 'eyfs1' 'fyfsO' 'fyfs1' 'ebt1' 'fbto' 'fbt1' 
1981 25482 340 45 531 25 -11 -11 -11 
1982 20231 250 114 149 4 -11 -11 -11 
1983 25244 1450 73 242 -11 -11 -11 -11 
1984 30093 630 171 -11 -11 -11 -11 -11 
1985 61033 1090 208 -11 -11 -11 -11 -11 
1986 31632 2010 238 -11 94 -11 -11 -11 
1987 26804 2230 161 444 82 2647 -11 1033 
1988 16544 1300 147 111 22 231 19 408 
1989 19140 370 76 238 40 516 16 395 
1990 22792 650 64 104 39 1175 16 195 
1991 29254 270 145 302 136 1653 15 3361 
1992 14153 430 85 219 45 322 98 1168 
1993 19140 760 83 88 112 833 241 902 
1994 30952 1720 327 395 95 1132 739 507 
1995 -11 1200 142 672 33 1320 77 684 
1996 -11 250 42 295 91 3310 2113 3756 
1997 -11 240 -11 136 -11 1140 983 -11 

70 PLAICE - VPA AGE 2 l indices all * per 100 
7 17 2 

'YEARCLASS' 'VP A' 'eyfsO' 'eyfs1' 'fyfsO' 'fyfs1' 'ebt1' 'fbto' 'fbt1' 
1981 22805 340 45 531 25 -11 -11 -11 
1982 18218 250 114 149 4 -11 -11 -11 
1983 22509 1450 73 242 -11 -11 -11 -11 
1984 27094 630 171 -11 -11 -11 -11 -11 
1985 54579 1090 208 -11 -11 -11 -11 -11 
1986 28598 2010 238 -11 94 -11 -11 -11 
1987 24238 2230 161 444 82 2647 -11 1033 
1988 14184 1300 147 111 22 231 19 408 
1989 15766 370 76 238 40 516 16 395 
1990 19156 650 64 104 39 1175 16 195 
1991 24887 270 145 302 136 1653 15 3361 
1992 12102 430 85 219 45 322 98 1168 
1993 16137 760 83 88 112 833 241 902 
1994 25541 1720 327 395 95 1132 739 507 
1995 ·11 1200 142 672 33 1320 77 684 
1996 -11 250 42 295 91 3310 2113 3756 
1997 -11 240 -11 136 -11 1140 983 -11 
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Table 11.5.2.- Plaice in Division VIId. RCT3 output. 

Analysis by RCTJ ve.r::J.l of data from file : rct l Ol.csv 
70 PLAICE - VPA AG& l / indice.:; all ~ per 100,, --;, --;,,, 
Data for 7 .surveys over 17 years : 1981 - 1997 
Regression type = C 

Tapered time weighting applied 
power = O over 20 years 
Survey weighting not_ applied 

Final estimates shrunk toward.s mean 
Minimum S .IL for a ny !lurvey taken as . 20 
Minimum of 5 point.s used for regresslon 
~orecast/Hindca~t variance correction used. 

Yearclass ~ 1994 

I-----------Regression----------1 1-----------Prediction---------I 

Survey/ Slopa 
Series 

Inter­
cept 

eyfsO 
eyfsl 
tyfso 
fyfsl 
ebtl 
fbtO 
fbtl 

1.70 -1.03 
1.43 3.35 

. 71 6.18 

.68 7.41 

.32 7.7q 
-.46 11.~] 

.85 4.3] 

Yearclass - 1995 

Std Rsquare No. 
Error Pts 

1.27 
.64 
.39 
• 65 
- 1.1 

-" . 81 

-083 
-261 
.283 
.14 y 
.8.14 
- 22 3 
.. 108 

13 
13 
lO 
lO 

7 
6 
7 

Index Predict.ed 
Va lue 

7.15 
5.79 
5.98 
4.56 
7.03 
6.61 
6.23 

Va lue 

11.62 
11.65 
10.43 
10.52 
10.05 
8.50 
9.62 

VPA Mean = 10- 11 

St.d 
Er ror 

1.':)09 
.345 
.480 
-7 90 
.162 

l. 022 
l. 041 

.365 

WAP 
Weiqb.ts 

.010 

.O.l.\ 

.103 
• (1.18 
.593 
. 021 
.022 

. l 78 

I----------- Reg res .si on---------- I I----------- P redir: t.i on--------- I 

survey/ Slope 
Series 

eyfsO 
eyfsl 
fyf::sO 
fyfsl 
ebtl 
fbtO 
fbt.l 

l. 4 s 
l. 22 

_(,fl 

. 6 3 
-40 

l. 03 
1.61 

Inter­
cept 

- 4 9 
1. 2 6 
fi . .lfi 
.,_59 
7. ~2 
5.82 
-.59 

Yecnclass 1996 

Std Rsquare No. 
Error Pts 

1. 08 
.61 
.35 

. " 
- 18 

l. 73 
1. 48 

.105 

.272 

. .154 

.194 

.731 

.032 

.04U 

14 
14 
lt 
11 

Index Predicted 
Vi'! lue 

7.09 
4. ~6 
6- 51 
~- :.::: 
7- 1 9 
1.36 
E>.5.1 

V<Jluc 

10.81 
lO. 33 
10.76 

9.82 
lO- l 7 
l U. JO 

9. 94. 

VPA. Mean ~ 10.12 

Std 
Er ror 

l. 228 
.681 
.461 
. 66 ~ 
. 230 

2.191 
.015 

.356 

WAP 
Weight::s 

.018 

.058 

. 127 

. 0Ei1 

. SlO 

.006 

.008 

. 21/' 

1-----------Reqression----------I I-----------Prediction---------1 

Survey/ S1ope Inter- Std Rsqua:re No. Inrlex Predict.cd Std 
Series ccpt-. Error Pts Va.1ue Va1ue Error 

eyfsO 
eyfsl 
fyfsO 
fyfsl 
ebtl 
fbtU 
fbt.l 

1. 45 
l. 22 

. 68 

. 6 3 
• 4 o 

1.03 
l. 61 

Yearclass 1997 

. 4 9 
1. 26 
6-.16 
., • :, 9 
7. ]/' 
:.,.82 
--.'i g 

1. O fl 

.61 

.3S 

.':)"/ 

. 18 
l. "13 
1 . 4 fl 

.lOS 

. 2 "/ 2 

.354 

.194 
- 7.11 
.032 
.040 

14 
14 
11 
11 

8 

5.53 
3.76 
5.69 
4.52 
8. 11 
7.66 
8.23 

VPA t-fc;Jn = 

8.53 
8.86 

10.21 
Hl. 4 4 
10.':)4 
1 3. (, 9 
12.68 

10- 12 

l. 2 9 9 
.758 
. 4 0"1 
- 6 7 4 
.2Ed 

2- 'l.? 4 
2 . 2 03 

. 356 

WAP 
Weight.'J 

- 018 
-052 
.U2 
.066 
. 415 
.004 
.006 

. 23"1 

I----------- Regression---------- I 1----------- P red i et_ i_or.---------1 

Survey/ Slupe 
Serie.'l 

eyt.::lO 
eyf.<1l 
fyfsO 
fyfsl 
ebt.l 
tbtO 
fbtl 

1.1') 

.68 

.40 
l. 03 

Intet­
cept 

.19 

6.J6 

7. 12 
5.82 

Std Rsquare No. 
Error Pts 

l. 08 

.35 

-lB 
1. 73 

.10':) 

.354 

- 7.11 
. 032 

14 

11 

Index Predicted 
Vil lue 

5.48 

4. 92 

7.04 
6- 8 9 

fl. 4 7 

9' 6 9 

10.12 
12.90 

VPA. Mean ~ lO .12 

Year 
C1a;<:L'J 

19 94 
1995 
19 96 
B~l'l 

558 

Weighted 
Averaqe 

Prcdict.i.on 

25425 
27862 
28979 
22612 

Lo y 
WAP 

10.14 
lO. 24 
l o- 2 7 
10.03 

Int 
Std 

Er ror 

. 15 

.16 

.17 

.u 

Bxt 
Std 

Er rur 

.16 
-og 
• 20 
.lb 

vac 
Re~ L i o 

VPA 

1.11 30953 
.30 

l. :.w 

. "' 

.'->~d 

Er ror 

l - 306 

.414 

.227 
2.(;69 

. .156 

Loq 
VPA 

10. 31 

-017 

.173 

.57":1 

.004 

.233 



Table 11.5.3.- Plaice in Division VIId. RCT3 output. 

AD•lyaia by RCT3 verl.l of data fram fil• :~et_l_Ol.cav 
7D PLAXCK- VPA AOII: 2 / in4icea all • per 100,,,,,,,, 
Data for 7 aQrveya ovor 17 yaara : 1981 - 1997 
R~eaaion type • C 
Tap•r•d t~ w•igbting appliad 
power = O over lO yaara 
Survay vaighting not ~li~ 

rinal estimat•• ahzunk towarda maan 
~ S.li:. for a.oy .u.rv.y tak-n aa .20 
Kiniaum of 5 pointa uaed. for regraaa:ion 

Voraca•t/Bindoaat varia.oca corraction uaed. 

Yaarclaaa = 1994 
1-----------Regraaaion----------I I-----------Pr.diction---------1 

eyfaO 
ay!'al 

fyfaO 

fy!' al 
obtl 

fbtO 

fbtl 

1.98 
1.47 

.71 ... 

.33 

-.u 
.n 

-l.Ol 
3. 041 

6.0f 
6. 61 
7.57 

11.37 
4.31 

Y••~=~••• ~995 

ll:rror 

l.H 
.65 
.38 ... 
.l> 
.53 

.79 

• 09fo 

.274 

.311 

.108 

.856 

.l17 

.143 

Pta Valua 

13 

13 

10 
10 

7 

• 
7 

7.45 
5.79 

5.98 
4.56 
7.03 
6.61 
6.13 

VPA ... an" 

ll..47 

11.55 
lO.:l9 
lO.Sl 

9.90 
S.Jl 
9.46 

9.97 

Std 

ll:rror 

1.480 

.859 

.U7 
l. 016 
.l 55 

1.031 
1. 007 

'384. 

WAP 
Weight• 

'011, 
.033 
.112 
. OJt 
.608 

.023 

.024 

• J.6S 

r-----------Reg~•••ion----------I I-----------Pr~ction---------r 

8urvey/ S1ope Inter-
Se~i•• 

ey'f•O 

eyfa.~ 

fy :l: IlO 

fy hl 
ol>t1 

fbtO 

fbt1 

1.50 
1..30 

·" ·" .39 

l. 08 
1.39 

Year=1•øa 1996 

·" 3.H 
6.26 
6.95 
1.22 
5.46 

• 74 

1..11 

. " 
·" . 71 

·" l. Bl 

1.26 

.1.08 

.l60 
. 384 

. H5 

. 778 

. 028 

.oss 

u 
14 
11 
11 

• 
7 

• 

7.09 
4. 516 

6. Sl 

3.53 
7 .1.9 

4.36 
6.53 

VPA Hean = 

10.69 
1.o.:n 
lO. 60 

9.63 
10.01 
10.1" 

9.78 

9.98 

S<d 

1..261. 
.732 
.445 
.821 

.204 
.2 . .299 

1.547 

.372 

WAP 
Weight• 

.015 

. 046 

.l.Jt 
• 036 

.587 

.005 

.01.0 

.177 

I-----------Regr••aion----------I I-----------Prediction---------I 

Surveyj Sl.ope Inter-
Serie11 

.-yfaO 

.-yfa1 

fyfaO 

fyfal 

abtl. 

fbtO 

fbt1 

1.50 
l. 30 

·" ·" . 39 

l. 08 
1..39 

Yearc1aøa 1.997 

oopt 

.os 
3.7 .. 
6 • .26 

6.95 
7.22 

5.46 
. 7. 

1.11 

.65 

·" .71 

.16 

1..81. 
l..H 

.108 

. .260 

• 384 
.J.t5 
. 778 
. 028 

. oss 

l< 
l< 

11 
11 

• 
7 
8 

5.53 
3.76 
5.69 
t.5l 
8.1.1. 
7.66 
8.23 

S.Jt 
8.64 

10.05 

10.38 
1.0.36 
1.3. 69 
1..2 .1.4 . 

9. 98 

Std 
lii:~~or 

1.334 
.81.4 
.393 
. 834 
.234 

3. 068 

l.. 878 

.016 

.04.2 

'1.81 
.040 

'509 
.003 

.ooe 

.202 

I-----------Regreaaion----------I I-----------P~ediction---------I 

Survey/ Sl.ope Inter-
Ser i•• 

aytaO 
eyfa1 
fy'fiiO 

fyfll1 
... t1 

fbtO 

fbtl 

1.994 

1995 
1.996 
1.997 

1.50 

·" 
. 39 

1.08 

oopt 

.08 

7.22 
5. 46 

Weighted 
Ave~ age 
P~ediction 

21.873 

23881 
.25642 

19451 

1.11 

·" 
.16 

1.81. 

Log 

WAP 

9.99 
10.08 
10.15 

9.88 

.~as 

.384 

.778 

. 028 

In< 
8td 

lii:rror 

.16 

.16 

.l7 

.l. 

11 

• 
7 

5.48 

7. 04 

6. 89 

8.28 

9.54 

9.95 
1.2.87 

VPA lte&D = 9.98 

Kxt 
S<d 

lii:l'rol' 

.l7 

• 09 
.l9 

.1S 

Var 
Ratio 

VPA 

1.16 25542 

.31 

1.27 

.87 

1.341 

'399 

.202 

2 .801. 

.37.2 

""• VPA 

10.1.5 

.162 

.633 

.003 

.1.87 
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Tab1e 11.6.1.- Plaice in Division VIId. Historical stock data. 

Run title : Plaice in VIId (run: XSAATT03/X03) 

At 8-0ct-98 14:51:23 

Table 16 Sununary (without SOP correction) 

Terminal Fa derived using XSA (With F shrinkage) 

RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, YIELD/SSB, FBAR 2- 6' FBAR 3- 6' 
Age l 

1980, 25646, 16562, 5614, 2650, .4720, .3611, .4095, 

1981, 12985, 143 96' 6588, 4769, .7238, .4713, .5598, 

1982, 25482, 15166 l 7621, 4865, .6383, .4888, .5777, 

1983, 20231, 15296, 8207, 5043, .6145, . 4938 l . 5796 l 

1984, 25244, 14332, 7582, 5161, .6807, .5747, .6898, 

1985, 3 0093 l 16066, 8350, 6022, . 7212' . 4 967 l .5432, 

1986 l 61033, 23596, 10403, 6834, .6569 l .5302, .6102, 

1987 l 31632, 32510, 13922, 8366, .6009, .4511, .5192, 

1988, 26804, 25102, 13 6 8 9' 10420 l .7612, .48581 .5563, 

1989, 16544, 22372, 14981, 8758, .5846, .52761 .6166, 

19901 19140, 20503 l 14355, 9047 l . 63 02' .54271 .62431 

1991, 22792, 15743, 111601 7813' . 70011 .66061 . 7019, 

1992, 2 92 54' 15524, 8912, 6337, .7110, .5600, .5962, 

1993, 14153, 17422, 9612 l 53311 .5546, . 3785 l .3763, 

1994 l 19140, 17497, 10067' 6121, .6080 l .52591 .5626' 

1995, 3 0952' 14931, 96621 51301 .5309, .40841 .4275, 

1996 l 219601 20368, 9719, 5393, .5549, .4039, .4492, 

19971 28979(*), 16040, 9267, 63071 -68 06' .5922, .6726, 

Arith. 
Mean 24892, 18524, 9984, 6354, .63471 .49741 . 5596 l 

o Units, ( Thousands ) 1 (Tonnes), (Tonnes) l (Toniles) l 

(*) rct3 eat:imate 
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Table 11.7.1.- Plaice in Division V!Id. Inpuls for predic11 

The SAS System 
Plaice in the Eastern English Channel (Fishing Area VI Id> 

Prediction with management option table: Input data 

Year: 1998 

Stoclc Natura l Maturity Prop.of F Prop.of M Weight 
Age size mortal i ty og i ve bef .spaw. bef.spaw. in stock 

1 22612.000 0.1000 0.0000 0.0000 0.0000 0.113 
2 25642.000 0.1000 0.1500 0.0000 0.0000 0.197 
3 12978.000 0.1000 0.5300 0.0000 0.0000 0.284 
4 9902.000 0.1000 0.9600 0.0000 0.0000 0.375 
5 2205.000 0.1000 1.0000 0.0000 0.0000 0.469 
6 909.000 0.1000 1.0000 0.0000 0.0000 0.566 
7 1103.000 0.1000 1.0000 0.0000 0.0000 0.667 
8 735.000 0.1000 1.0000 0.0000 0.0000 o.n1 
9 280.000 0.1000 1.0000 0.0000 0.0000 0.878 

10+ 654.000 0.1000 1.0000 0.0000 0.0000 1.146 

Unit Thousands . . - - Ki lograms 

Year: 1999 

Recruit· Natura l Maturity Prop.of F Prop.of M Weight 
Age ment IJI()rtal i ty og i ve bef .spaw. bef.spaw. in stoclc 

1 23979.000 0.1000 0.0000 0.0000 0.0000 0.113 
2 0.1000 0.1500 0.0000 0.0000 0.197 
3 0.1000 0.5300 0.0000 0.0000 0.284 
4 0.1000 0.9600 0.0000 0.0000 0.375 
5 0.1000 1.0000 0.0000 0.0000 0.469 
6 0.1000 1.0000 0.0000 0.0000 0.566 
7 o. 1000 1.0000 0.0000 0.0000 0.667 
8 0.1000 1.0000 0.0000 0.0000 o.n1 
9 0.1000 1.0000 0.0000 0.0000 0.878 

10+ 0.1000 1.0000 0.0000 0.0000 1.146 

Unit Thousands . . - - Ki lograms 

Year: 2000 

Recruit- Natura l Maturity Prop.of F Prop.of M Weight 
Age ment mortality ogive bef .spaw. bef .spaw. in stock 

1 23979.000 o. 1000 0.0000 0.0000 0.0000 0.113 
2 0.1000 0.1500 0.0000 0.0000 0.197 
3 0.1000 0.5300 0.0000 0.0000 0.284 
4 0.1000 0.9600 0.0000 0.0000 0.375 
5 0.1000 1.0000 0.0000 0.0000 0.469 
6 0.1000 1.0000 0.0000 0.0000 0.566 
7 0.1000 1.0000 0.0000 0.0000 0.667 
8 0.1000 1.0000 0.0000 0.0000 o.n1 
9 0.1000 1.0000 0.0000 0.0000 0.878 

10+ 0.1000 1.0000 0.0000 0.0000 1.146 

Unit Thousands - . - . Ki lograms 

Notes: Run name MANATT02 
Date and time: 100CT98:17:1S 

16:50 Saturday, OCtober 10, 1998 

Exploit. Weight 
pattern in catch 

0.0622 0.213 
0.2753 0.274 
0.5015 0.300 
0.6633 0.373 
0.5488 0.467 
0.3520 0.636 
0.3850 0.726 
0.4280 0.878 
0.3855 1.087 
0.3855 1.335 

- Kilograms 

ExploH. Weight 
pattern in catch 

0.0622 0.213 
0.2753 0.274 
0.5015 0.300 
0.6633 0.373 
0.5488 0.467 
0.3520 0.636 
0.3850 0.726 
0.4280 0.878 
0.3855 1.087 
0.3855 1.335 

. Ki lograms 

Exploit. Weight 
pattern in catch 

0.0622 0.213 
0.2753 0.274 
0.5015 0.300 
0.6633 0.373 

. 0.5488 0.467 
0.3520 0.636 
0.3850 o. 726 
0.4280 0.878 
0.3855 1.087 
0.3855 1.335 

- Ki lograms 
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Tab1e 11.7.2.- Plaice in Division VIId. 
Input data for catch forecast and linear sensitivity analysis. 

+-------------------++---------------++---------------++--------------~+ 

IPopulations in 199811 Stock weights li Nat .Mortalityll Prop.maturel 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 

l Lab li Valuel CVIILabliValuel CV li LabliValue l cviiLabliValuel ev l 
+----+---------+----++----+-----+----++----+-----+----++----+-----+--:--+ 

IN1 226121 .17IIWS1 l .111 .s4IIM1 .101 .10IIMT1 l .ool . 10 l 

IN2 256421 .19IIWS2 l .201 .18IIM2 .101 .10IIMT2 l .1s1 . 10 l 

IN3 129771 .20 IIWS3 l .281 .o8IIM3 .101 .10IIMT3 l .531 . 10 l 
IN4 99011 .20 IIWS4 l .381 .o7IIM4 .101 .10IIMT4 l . 961 .101 

l NS 22051 .20IIWSS l .471 .08IIMS .101 .10IIMTS l l. 00 l .101 
IN6 9081 .20IIWS6 l .571 .o9IIM6 .101 .10IIMT6 l 1.00 l . 00 l 

IN7 11011 .2o11ws7 l .671 . 09IIM7 .10 l .10IIMT7 l l. 00 l .001 
IN8 7331 .20IIWS8 l .771 . 09IIM8 .10 l .10 li MTB l l. 00 l .ool 

IN9 2781 .2o11ws9 l . 88 l . o9IIM9 . 10 l .1oiiMT9 l l. 00 l .ool 
IN10 6531 .2o11ws1o1 1.151 .o9IIM1o . 10 l .10IIMT10I l. 00 l . 00 l 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 

+---------------++---------------+ 
l HC selectivityl l HC.catch wtl 
+----+-----+----++----+-----+----+ 

ILabliValuel CVIILabliValuel cvl 
+----+-----+----++----+-----+----+ 

lsH1 l . 06 l .s6IIWH1 .211 .061 
lsH2 l . 28 l .30 IIWH2 .271 .091 
lsH3 l . 50 l .19IIWH3 . 30 l . 041 
l sH4 l . 661 .o9IIWH4 .371 . 091 
isHS l .ssl .19IIWHS .471 .OSI 
l sH6 l .351 .1611 WH6 .641 . 091 
isH7 l .381 .17IIWH7 .731 .141 
lsH8 l .431 .1211 WH8 .881 . 071 
isH9 l .381 .19IIWH9 l l. 091 . OSI 
lsH10I . 381 .19IIWH10I l. 331 . 041 
+----+-----+----++----+-----+----+ 

+---------------++---------------+ 

!Year effect M IIHC relative effl 
+----+-----+----++----+-----+----+ 

ILabliValuel cvl ILabliValuel cvl 
+----+-----+----++----+-----+----+ 

IK98 l l.OOI .10IIHF98I l.OOI .231 
IK99 l 1.001 .10IIHF99I 1.001 .231 
IK** l l.OOI .10IIHF**I l.OOI .231 
+----+-----+----++----+-----+----+ 
+------------------ -+ 

IRecruitrnent 
+----+---------+----+ 

ILabll Valuel CV! 
+----+---------+----+ 

IR99 l 
lR** l 

239791 .371 
239791 .371 

+----+---------+----+ 

Proportion F befare spawning= .00 
Proportion M befare spawning= .00 

Stock numbers in 1998 are VPA survivors. 
These are overwritten at Age l Age 2 
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Table 11.7.3.- Plaice in Division Vlld. Prediction with management options, table 

The SAS System 
Plaice in the Eastern English Channel (Fishing Area Vlld) 

Year: 1998 

F Reference Stock 
Factor F biomass 

1.0000 0.4682 18841 

. . Tonnes 

Notes: Run name 
Date and time 
Computation of ref. F 
Basis for 1998 

Prediction with management option table 

sp.stock. Catch in 
biomass weight 

10119 6470 

. 

. 

Tomes Tonnes 

MANATT02 
100CT98:17:15 
Simple mesn, age 2 - 6 
F factors 

F 
Factor 

0.0000 
0.1000 
0.2000 
0.3000 
0.4000 
0.5000 
0.6000 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
1.2000 
1.3000 
1.4000 
1.5000 
1.6000 
1. 7000 
1.8000 
1.9000 
2.0000 

-

Year: 1999 

Reference Stoclc. 
F biomass 

0.0000 18923 
0.0468 
0.0936 
0.1405 
0.1873 
0.2341 
0.2809 
0.3277 
0.3745 
0.4214 
0.4682 
0.5150 
0.5618 
0.6086 
0.6555 
o. 7023 
o. 7491 
0.7959 
0.8427 
0.8895 
0.9364 

. Tomes 

16:50 Saturday, Oetober 10, 1998 

Year: 2000 

Sp.stock Catch in Stock Sp.stock. 
biomass weight biomass biomass 

10544 o 25955 17059 
10544 792 25081 16283 
10544 1548 24248 15544 
10544 2271 23454 14843 
10544 2961 22697 14176 
10544 3621 21975 13542 
10544 4251 21287 12939 
10544 4854 20630 12366 
10544 5431 20003 11821 
10544 5982 19405 11303 
10544 6510 18834 10810 
10544 7015 18288 10341 
10544 7499 17768 9894 
10544 7962 17270 9469 
10544 8406 16794 9065 
10544 8831 16340 8680 
10544 9238 15906 8313 
10544 9629 15490 7964 
10544 10003 15093 7631 
10544 10363 14713 7314 
10544 10707 14349 7012 

Tonnes Tonnes Tonnes Tonnes 
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Ta ble 11. 7.4 

16:50 Saturday, October 10, 1998 c 

Plaice in the Eastern English Channel (Fishing Area Vlld) 

Single option prediction: Detailed tables 

Year: 1998 F-factor: 1.0000 Reference F: 0.4682 1 January Spawning time 

Absolute Catch in Catch 'in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock 
Age F nl.llbers weight size biomass size biomass size biomass 

1 0.0622 1298 276 22612 2548 o o o o 
2 0.2753 5886 1615 25642 5051 3846 758 3846 758 
3 0.5015 4891 1469 12978 3686 6878 1953 6878 1953 
4 0.6633 4594 1712 9902 3710 9506 3562 9506 3562 
5 0.5488 890 416 2205 1034 2205 1034 2205 1034 
6 0.3520 257 164 909 514 909 514 909 514 
7 0.3850 336 244 1103 736 1103 736 1103 736 
8 0.4280 244 215 735 567 735 567 735 567 
9 0.3855 86 93 280 246 280 246 280 246 

10+ 0.3855 200 267 654 749 654 749 654 749 

Total 18683 6470 77020 18841 26117 10119 26117 10119 

Unit . Thousands Tonnes Thousands TOIVleS Thousands Tonnes Thousands Tonnes 

Year: 1999 F-factor: 1.0000 Reference F: 0.4682 l January Spawning time 

Absolute Catch in Catch in Stock Stocl< Sp.stock Sp.stock. Sp.stock Sp.stock: 
Age F nllli>ers weight size biomass size biomass size bi omass 

1 0.0622 1377 293 23979 2702 o o o o 
2 0.2753 4413 1211 19226 3788 2884 568 2884 568 
3 0.5015 6640 1994 17618 5004 9338 2652 9338 2652 
4 0.6633 3299 1230 7112 2665 6827 2558 6827 2558 
5 0.5488 1864 871 4616 2165 4616 2165 4616 2165 
6 0.3520 326 208 1152 652 1152 652 1 152 652 
7 0.3850 176 128 578 386 578 386 578 386 
8 0.4280 226 198 679 524 679 524 679 524 
9 0.3855 132 144 433 381 433 381 433 381 

10+ 0.3855 176 234 575 658 575 658 575 658 

Total 18629 6510 75969 18923 27083 10544 27083 10544 

Unit . Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes 

Year: 2000 F-factor: 1.0000 Reference F: 0.4682 1 January Spawning time 

Absolute Catch in Catch in Stock: Stock Sp.stock Sp.stock Sp.stock Sp.stock 
Age F nl.ll'bers weight size bi omass size biomass size biomass 

1 0.0622 1377 293 23979 2702 o o o o 
2 0.2753 4680 1284 20389 4017 3058 602 3058 602 
3 0.5015 4978 1495 13210 3752 7001 1988 7001 1988 
4 0.6633 4479 1669 9655 3617 9268 3473 9268 3473 
5 0.5488 1338 626 3315 1555 3315 1555 3315 1555 
6 0.3520 683 435 2412 1365 2412 1365 2412 1365 
7 0.3850 224 162 733 489 733 489 733 489 
8 0.4280 118 104 356 275 356 275 356 275 
9 0.3855 122 133 401 352 401 352 401 352 

10+ 0.3855 189 253 620 71 1 620 711 620 71 1 

Total 18190 6453 75070 18834 27166 10810 27166 10810 

Unit . Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes 

Notes: Run name SPRATT01 
Date and time 100CT98:18:47 
Computation of ref. F: Simple mean, age 2 - 6 
Prediction basis F factors 
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Table 11.9.1 

16:50 Saturday, October 10, 1998 
Plaice in the Eastern English Channel (Fishing Area Vlld) 

Yield per recruit: Input data 

Recruit- Natura l Maturity Prop.of F Prop.of M Weight exploi t. Weight 
Age ment 1n0rtal i ty og i ve bef .spaw. bet .spaw. in stock. pattern in catch 

1 1.000 o. 1000 0.0000 0.0000 0.0000 o. 113 0.0622 0.213 
2 o. 1000 o. 1500 0.0000 0.0000 o. 197 0.27';3 0.274 
3 o. 1000 0.5300 0.0000 0.0000 0.284 0.5015 0.300 
4 o. 1000 0.9600 0.0000 0.0000 0.37'; 0.6633 0.373 
5 o. 1000 1.0000 0.0000 0.0000 0.469 0.5488 0.467 
6 o. 1000 1.0000 0.0000 0.0000 0.566 0.3520 0.636 
7 o. 1000 1.0000 0.0000 0.0000 0.667 0.3850 0.726 
8 o. 1000 1.0000 0.0000 0.0000 o. 771 0.4280 0.878 
9 o. 1000 1.0000 0.0000 0.0000 0.878 0.3855 1.087 

10+ o. 1000 1.0000 0.0000 0.0000 1.146 0.3855 1.335 

Unlt Nl.lfbers - - - - Ki lograms - Ki lograms 

Notes: Run name YLDATT02 
Date and time: 100CT98:18:20 
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Table 11.9.2 

Plaice in the Eastern English Channel (fishing Area VIId) 

F Reference Catch in 
Factor F nllltlers 

0.0000 0.0000 0.000 
0.2000 0.0936 0.425 
0.4000 o. 1873 0.583 
0.6000 0.2809 0.664 
0.8000 0.3745 0.712 
1.0000 0.4682 0.743 
1.2000 o. 5618 0.766 
1.4000 0.6555 0.783 
1.6000 o. 7491 0.796 
1.8000 0.8427 0.807 
2.0000 0.9364 0.816 

- - Nllltlers 

Notes: Run name 
Date and time 
Computation of ref. F: 

566 

F·0.1 factor 
F-max factor 
F-0.1 reference F 
F·mex reference F 
Recrui tment 

Yield per recruit: Summary table 

Catch in Stock 
weight size 

0.000 10.508 
273.066 6.263 
302.118 4.688 
292.533 3.892 
278.683 3.420 
267.081 3.109 
258.370 2.889 
252.003 2.724 
247.343 2.596 
243.888 2.492 
241.277 2.405 

Grams Nl..lltlers 

YLOATT02 
100CT98:18:20 

Stoclc. 
biomass 

7496.766 
3250.748 
1877.489 
1276.011 
965.360 
785.696 
672.368 
595.699 
540.759 
499.477 
467.223 

Grams 

Simple mean, age 2 - 6 
0.2212 
0.3939 
0.1036 
o. 1844 
Single recruit 

1 January 

sp. stock Sp.stock 
size biomass 

8.325 7112.198 
4.119 2876.902 
2.580 1513.610 
1.819 921.417 
1.379 619.433 
1.099 447.873 
0.908 342.137 
0.770 272.591 
0.667 224.345 
0.588 189.363 
0.524 163.049 

NuOOers Grams 

16:50 Saturday, October 10, 1998 

Spawning time 

Sp.stock Sp.stock 
size biomass 

8.325 7112.198 
4.119 2876.902 
2.580 1513.610 
1.819 921.417 
1.379 619.433 
1.099 447.873 
0.908 342.137 
0.770 272.591 
0.667 224.345 
0.588 189.363 
0.524 163.049 

NUJDers Grams 
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Table 11.10.3 Plaice in Division Vlld. Pa Softwa,.e out)lut. 
lntroductlon to PA Add-in outputs 

Four sheets of results are included in this workbook: 

RefPts - provides stochastic output 1n the form of a table of reference points and a chart summarising the distributions of some reference points. 

Plots - provides 5 plots: 
A stock recruitment plot with a LOWESS smoother as a possible stock recruitment relationship. Some reference points are also indicated_ 
A plot of YPR and SPR curves with some reference points indicated. 
A plot of historical SSB against Fbar with an equilibrium curve based on the LOWESS stock recruitment relationship. 
A plot of historical yield against Fbar with an equilibrium curve based on the LOWESS stock recruitment relationship. 
A p lot of the time series of stock and recruitment with expected recruits based on the LOWESS stock recruitment relationship. 

PO - gives the value of the reference points during each iteration of the simulation and the percentiles plotted on the chart on RefPts. 

SV- contains the steady state vectors and stock recruitment series used. These can be used as the basis for further runs. 

For estlmation of Glass and Floss: 
A LOWESS smoother with a span of 0.5 was used. 
Stock recruit data were log-transformed 
A point representing the origin was included in the stock recruit data. 

For estimatlon of the stock recruitment relationship used in equlllbrlum calculations: 
A LOWESS smoother with a span of 1 was used. 
Stock recruit data were un-transform ed 
No point representing the origin was included in the stock recruit data. 

Engllsh Channel East Plalce 

Steady state selection averaged over O years. 
FBar averaged from age 2 to 6 

Number of iterations = 1000 

Data source: 
0:\North Sea Oemersal WG 98\PAIFiatFish\Piaice Vlld\PLEVIIO.SEN 
0:\North Sea Oemersal WG 98\PA\FiatFish\Piaice Vlld\PLEVIIO.SUM 

Fishlab DLL used 
FLVB32.0LL built on Aug 18 1998 at 08:57:43 

10/1219811:47 



Table 11.10.3 Continued English Channel East Plaice 

BIOMASS 

WGNSSK 
B,.,. (lowest observed SSB) 

Blim 

Bpa 
MBAL 

SGPAFM 

Bom 

s,. 

Special comments regarding SSB 

FISHING MORTALITY 

= 

= 

= 
= 

= 
= 

5 614 l 

5 614 l 

7 800 l 

5 600 l 

8000 l 

Status quo Fbar (2·6) = 0.47 (Average 95-97) 

Estimata ·i 

F range from the historie series 
SSB range from the historical series 

0.36 
5614 

•• A LOWESS smoother with a span of 0,5 was u sed. 
Stock recruit data were log-transformed 

to 
to 

A point representing the origin was included in the stock recruit data. 

: precautionary reference points 

Sloss e 1.645 SE 

Lowest observed SSB 

0.66 
14980 

Butterworth Berg Stock recruitment model Geo Mean recruitment above Blass 
Special comments regarding F 
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Table 11.10.3 Continued 

1.2 5th,25th,50th,75th and 95th percentiles 

0.8 

IL 0.6 

0.4 

0.2 
-· 

o 
""' 

,_ 
"' Fm~d Fhogh FJ5%SPR '"" 

MBAL o 
Bloss 5614 

7991 8742 10155 9411 
SPR%oMrgin 6.30 6.30 8.45 7.39 
VirginSPR 7.11 7.11 9.63 8.29 
SPRioss 0.36 0.37 0.43 0.42 

Fmax 0.18 0.18 0.15 0.16 
F0.1 0.10 0.10 0.08 0.09 
Flow 0.35 0.35 0.29 0.32 
Fm ed 0.52 0.51 0.42 0.46 
Fhigh 0.68 0.68 0.55 0.60 
F35%SPR 0.11 0.11 0.09 0.10 
Floss 0.54 0.54 0.45 0.48 

14/10/9815: 18111·1 0-3.xlsRe!Pts 
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Figure 1 1 . 1 . 1 Stock summa ry, Plaice ,English Channel 
Catch, Total (tennes) Mean F, Total 
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Figure 11.3.1 

Plaice Vlld Catch per unit effort standardised to mean 
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Figure 11.4.1.- Plaice in Division Vlld. Log q residual per !leet and age (XSA, final Run). 
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Figure 11.4.1.- Plaice in Division Vlld. Log q residual per !leet and age (XSA, final Run). (con!) 
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Figure 11.4.2.- Plaice in Division Vlld. Retrospective analysis with final Run. 
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Figure : 11.4.3a 
PLAICE Vlld 
Log VPA vs. log lndex 
UK INSHORE TRAWL 
Yearrange : 1988-1997 
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Figure : 11.4.3b 
PLAICE Vlld 
log VPA vs. log lndex 
FRENCHYFS 
Yearrange : 1988-1997 
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Figure : 11.4.3c 
PLAICE Vlld 
Log VPA vs. log lndex 
ENGUSHYFS 
Y earrange : 1988-1997 
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Figure : 11.4.3d 
PLAICEVIId 
Log VPA vs.log lndex 
ENGLISH BEAM TRAWL SURVEY 
Yearrange : 1988-1997 
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Figure : 11.4.3e 
PLAlCE Vlld 
Log VPA vs. log lndex 
FRENCHGFS 
Yearrange: 1988-1997 
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Figure : 11.4.3f 
PLAICE Vlld 
Log VPA vs. log lndex 
FRENCH TRAWL 
Yearrange: 1988-1997 
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Figure : 11.4.3g 
PLAJCE Vlld 
Log VPA vs. log lndex 
BELGIAN BEAM TRAWL 
Yearrange: 1988-1997 
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Figure 11.4.4.- Plaice in Division Vlld. Weights of tun ing categories in final assessment. 
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Flgure 11.5.1.- Plalce In Division Vlld. LN (Survey index) versus LN (VPA-N) 
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Figure 11.7.1.· Plaice in Division Vlld 
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"' Table 11.7.2 Plalce in Vlld 
Stock numbers of recrults and thelr source for recent year classes used In 
predictions, and the relative(%) contrlbutions to landlngs and SSB (by welght) of !hese year classes 

Year·class 1994 1995 1996 1997 1998 

S1ock No. (1l1ousands) 30952 21960 28979 22612 23979 
of 1 year·olds 
Source VPA VPA RCT3 RCT3 GM 

Status Quo F: 
%in 1998 landings 26.5 22.7 25.0 4.3 

. %in 1999 13.4 18.9 30.6 18.6 4.5 

%In 1998 SSB 35.2 19.3 7.5 0.0 
%in 1999 SSB 20.5 24.3 25.2 5.4 0.0 
%in 2000 SSB 12.6 14.4 32.1 18.4 5.6 

GM : geometric mean recruitment 

Plalce in Vlld : Year-class% contribution to 

a) 1999 landings b) 2000 SSB 

l 
1994 

1995 

1995 

1996 
1996 

F-1172.xls 



..,. 
00 __, 

Figure 11 .7.3 Plaice,English Channel East. Sensitivity analysis of short term forecast. 
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Figure 11 .7.4 Plaice,English Channel East. Probability profiles for short term forecast. 
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Figure 11.8.1.- Plaice in Vlld. Different recruitment model. 
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Fig u re 11.8.2.- Plaice in VIID. Medium term projections showing 5, 1 O, 20, 50 and 95 percentiles from Butterworth Berg Stock recruitment model. 
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<igure 11.10.1 

English Channel Plaice: Stock and Recruitment 
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12 NORWAY POUT IN SUB-AREA IV AND DIVISION HIA 

12.1 The fishery 

12.1.1 ICES advice applicable to 1998 

There is no management objective sel for this stock. With historical and present fishing mortality levels the status of the 
stock is mainly determined by natural processes and less by the fishery. The ACFM advice and assessment conclusion 
for 1997 and 1998 was that the stock can sustain current fishing mortahty. However, there is a need to ensure that the 
stock remains high enough to provide food for a variety of predator species. It may therefore be relevant to formulate 
reference points based on biomass or total mortahty rather than on fishing mortahty. 

Conventional single species reference points and standard deterministic catch forecasts are inappropriate because of 
high natura! mortality. 

12.1.2 Management applicable to 1997 and 1998 

In 1997 and 1998 the TAC for Norway poul was set to 220,000 t. 

12.1.3 Catch trends 

Annual!andings (1957-1997) as provided by Working Group members are shown in Table 12.1.1. The totallandings in 
1997 were 200,000 t which is approximately a 20% increase from the lower leve! in 1996 at 166,000 t. The high total 
landings in 1995 of 241,000 t and also in 1997 are above the !ong term average of 187,000 t (1985-1997). This is 
probably based on the strong 1994 and 1996 year classes which in 1995 and 1997 were fished as 1-groups. Also the 
cffort increased about 20% from 1996 to 1997 whilc the catch per unit of effort (CPUE) remained at the same leve! in 
the period 1995-97. The decline in the catches !Tom 1995 to 1996 was mainly due to a reduction in Danish catches in 
1996, but in 1997 the Danish catches increased again. The long term average of total landings of 187,000 t for the 
period 1985-1997 is lower than that for the period 1968-1984 with a long term average of 387,000 t. A plot of total 
yield is shown in Figure 12.6.1A. 

The landings by month and country are shown in Table 12.1.2. The seasonal distribution of the landings in 1997 were 
the same as in recent years. The Danish landings decreased in the second quarter of the year, while the Norwegian 
landings were more evenly distributed over the year. ' 

12.2 Natura! Mortality, Maturity, Age Composition and Mean Weight at Age 

Age compositions were available from Norway and Denmark, Table 12.2.1. Mean weight at age in the catch was 
estimated as a weighted average of Danish and Norwegian data, Table 12.2.2. The mean weights at age in the catches 
are very variable between years and seasons, and also between countries, for the same age groups in the same year. For 
1990 only nominallandings were available. Catch and wcight at age data available wcre modelled in the same way as in 
previous years (estimation method given in ICES 1997a) but the model is now based on tixcd estimates from the 1996 
assessment. Table 12.2.2 include data from 1983 to 1998 and data from the period 1974-1982 are assumed to be the 
same as for 1983. The same mean weight at age in the stock, maturity ogivc and natural mortality are used for all years, 
Table 12.2.3. The natura! mortality is set to 0.4 for all age groups in all seasons which results in an annua! natura! 
mortality of 1.6 for all age groups (see background description for this in ICES 1987a5) which also is at the same leve! 
of the MSVPA estimate ofM for Norway poul (ICES 1997a). 

The natural mortalities from the MSVPA have not been used in the present assessment for several reasons. Firstly, the 
MSVPA estimates are only available for age groups 0-3. As nearly no Norway poul above the age 4-5 years is observed 
in the stock the natura! mortality for the older age groups seems to be relatively high. Secondly, the MSVPA do not 
estimate quarterly natural mortalities. High variation in the natural mortality for Norway pout over the year must be 
expected as the mortality is highly dependent on the predation pressure from several predators, especially saithe. The 
migration patterns of the saithe in the North Sea and in Skagerrak, and the variation in overlap in distribution between 
Norway pout and saithe, are not well known which makes the MSVPA estimate of natura! mortality for Norway pout 
rather uncertain. Further analyses has to made to determine whether presently used natura! mortalities in the Norway 
pout assessment are appropriate. 
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12.3 Catch, Effort and Research Vessel Data 

The assessment uses the combined catch and effort data from the commercial Danish and Norwegian small meshed 
trawler fleets fishing mainly in the northern North Sea. See also Section 1.3.2 for an overview of the available data 
sources. The fishery targets both Norway pout and blue whiting. Previous years reports (ICES 1997a, ICES 1998a) give 
background descriptions of the commercial fishery tuning series used. In 1997 Norwegian effort data were revised as 
described in Sections 13.1.3.\ and 1.3.2 of the 1997 Working Group report (ICES 1998a). More details, and the 
coefficients of the different previous regress ion models used, can be found in two reports of the W orking Gro up on the 
Assessment of Norway Poul and Sandeel (ICES 1994a, ICES 1995a). Tables 12.3.1 and 12.3.2 give CPUE data by 
vessel category for the Danish and Norwegian commercial fleets in the period 1984-97. 

The combined and standardised Danish and Norwegian fishing effort data for commercial vessels targeting Norway pout 
are given in Table 12.3.3. Tuning should ideally be performed on divided national commercial fleets. However, long 
term catch data series back to 1974 divided by the fleets for each country have not been compiled splitting of the 
combined Danish and Norwegian fleet data into two tuning fleets was impossible in the assessment. Historical data 
series for national fleets should be compiled and made available to the Working Group to be used in future assessments. 
Research vessel data: Survey indices series of abundance of Norway pout were available from the IBTS, the EGFS 
(English Ground Fish Survey) and the SGFS (Scottish Ground Fish Survey), Table 12.3.4. 

12.4 Catch-at·Age Analysis 

The SXSA ~easonal El\tended jiurvivors Analysis: Skagen (1993)) was used to estimate quarterly stock numbers and 
fishing mortalities for Norway pout in the North Sea and Skagerrak. For details conceming the SXSA see Skagen 1994. 
The settings of the SXSA was the same this year as in the last year' s assessment. In the SXSA the catchability was 
assumed to be constant within the period 1983-1998. Tuning was performed over the period 1983 to 1998 producing 
logged residual stock numbers and survivor estimates, where the contributions from the various age groups to the 
survivor estim.ates were weighted in proportion to the inverse of their variance. The three surveys and the comrnercial 
flcet were all used in the tuning. In previous years the catch at age in 1990 was extrapolated from the estimated 
catchabilities and stock sizes, under the constraint that the quarterly SOP should be in accordance with observed 
landings. For this year's SXSA the catch at age numbers for 1990 was set as fixed values based on the estimates from 
the 1996 assessment and which are also expected to be used in the coming years assessment. Table 12.4.1 contains the 
options used as well as the estimated stock numbers, fishing mortalities and additional output from the analysis. The log 
residual stock numbers are plotted in Figure 12.4.2. In Figure 12.4.4 the SSQ Residuals are shown. Weighting factors 
for computing survivors of the different tuning fleets are shown in Figure 12.4.3. Retrospective analyses has been done 
for recruitment and SSB as in previous years. The results of the these analyses are shown in Figure 12.4.1. Compiled 
results of the SXSA are shown in Table 12.6.1 and in Figures 12.6.1A and Band 12.6.2. 

The log residual stock numbers are (east variable for 1- and 2-year-old fish as these age groups are the most abundant 
(Figure 12.4.2). There is no apparent trend in the residuals with time. 

Figure 12.4.4 indicates large interannual variations with large SSQ rcsiduals for commercial fishery in 1992 (3'' 
quarter), 1993 (4"' quarter), and 1996 (2 "' and 4'" quarter). The sum of squared residuals for the surveys show 
relatively smaller variations in SSQ compared to the commercial fishery. However. the English Ground Fish Survey 
gives slightly higher residuals with peaks in 1987, '92, and '96. 

The weights in the tuning process in the final run (constant catchability) were evenly distributed over the different CPUE 
series with a general tendency towards most weight given to the CPUE data from the commercial fishery (CF), Figure 
12.4.3. In the 2 "'and 4"' quarter only, the commercial fishery was used in the tuning, white survey weighting was also 
performed for the l~ and 3"' quarter. For several age groups and seasons approximately the same weight were given to 
the IBTS and SGFS surveys as the weight given to the commercial fishery. Higher weight is given to SGFS age 3, 
season 3 compared with EGFS and the commercial fishery. 

The retrospective analyses for recruitrnent and SSB performed as in previous years (Figure 12.4.1) revealed a general 
tendency to overestimate SSB and recruitment values in the last year. In most cases the estimates converged rapidly. but 
the initial high estimates of the large 1991 and 1994 year classes have in general been gradually revised downwards in 
the successive years. However, initially the large 1996 year class was not estimated to be high. Investigations during the 
1995 assessment showed that when the cosine time taper was applied. the tendency to overestimate SSB and recruitment 
was somewhat reduced. Cosine time taper has not been used in this assessment to shrink the estimated values towards 
the mean. 
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Results on catch and age analyses are given in Table 12.4.1 and Figures 12.4.1-12.4.4 and 12.6.1A and B-12.6.2. 

12.5 Recruitment Estimates 

Recruitment estimates are available from the Scottish and English groundfish surveys both perfonned in August (Table 
12.3.4), and as the SXSA performed in 1998 also includes the 1'1 and 2 "' quarter of 1998 (Table 12.4.1), these surveys 
has been included in the VPA based on the assumption that the surveys in August are representative for the stock 
situation on l July. It should be noted that the SGFS recruitment indices from 1998 should be used with caution as a new 
survey design (new vessel and new gear) was introduced in 1998. However, the VPA does not use 0-group indices from 
this survey series any year, and the same levels and trends for the l +-group is observed for the SGFS as for the EGFS 
for which reason the SGFS survey index for the age groups 1-3 was included in the SXSA. 

Both the surveys and the nationallandings indicate that the 1991, 1994 and 1996 year classes of Norway poul were 
strong. The 0-group estimates in the beginning of quarter 3 for these• year classes are 170, 252 and 203 rnillions, 
respectively. Both the catches as 0- and 1-group in the commercial fishery in 1997 and 1998 as well as the survey 
indices from 1997-98 suggest that the 1997 year el ass is very weak. 

12.6 Historical Stock Trends 

Trends in landings, fishing mortality, spawning biomass and rccruitment for the period 1974-1997 are presented in 
Table 12.6.1. These results are also presented in Figures 12.6.1A and B. Historical trends in fishing mortality for 1- and 
2-group are shown in Figure 12.6.2. 

Average fishing mortality for ages 1-2 was at a levet of around 1.0 in the early 1980's up to 1986 but then declined to 
the a levet ofapproximately 0.7 until1994 and then again to a leve! around 0.4 in 1995 to 1997 (Figure 12.6.1). Total 
effort was high in the period 1982-86. The fishery in 1992-98 concentrated on the strong 1991, 1994 and 1996 year 
classes as thefishery mainly is targeting both 1-groups and the 2-groups. 

Spawning stock biomass decreased in the mid 1980s after having reached peaks at above 300,000 t in 1983-84, but has 
since slowly increased again with a smaller drop in 1994 and 1995. The spawning stock biomass has in the period 1996-
98 increased to 250,000--400,000 t which is on the same levet as in 1983-84 (Figure 12.6.1B and Table 12.6.1). 
Reduction in F since 1987 and good year classes in 1991, 1994 and 1996 have resulted in an increase in SSB in the 
years 1989-1998. 

12.7 Short-Term Forecasts 

No forecast is given for this stock. Detenninistic catch forecasts as given for most other stocks are not considered 
appropriate due to the few year classes contributing to the catch, the large dependence of the forecast on the size of year 
classcs which are poorly known and the uncertainty in the forecast arising from variations in natural mortality. 

12.8 Medium-Term Predictions 

For technical reasons no medium term predictions have been performed (see also under comments to the assessment). 

12.9 Long-Term Considerations 

In the 1997 assessment for this stock (ICES CM 1998/Assess:7) SSB/R and Y/R -p1ots were generated for Norway poul 
in order to produce long term projections for the stock using a quarterly based model for the period 1974-1996. 
However, no FmM cou1d be estimated based on the Y/R-plot (Figure 12.8.3). 

12.10 Biological Reference Points 

In 1997 a precautionary limit reference point for SSB was proposed based on the 1owest observed levet of SSB where 
the stock has produced strong year classes. In line with the 1997 proposal, a deterministic reference point for SSB at 
150,000 t is proposed as the B,. for the Norway poul stock. 

An F-based reference point has been estimated based on a 50% quantile plot of SSB/R using mean weights and fishing 
mortalities from the period 1974-1997. This F". = 0.76, which is F'""", represents the exp1oitation levet where the stock 
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has a 50% chance of replacing itself (Figure 12.8.1). The F reference point is independent of the deterministic estimated 
B,,. Current Fis around 0.4. 

Historical observed fishing mortality is plotted against deserved SSB in Figure 12.8.2. 

A major concem is to ensure that the stock remains on a high enough leve] to satisfy both a number of fish predators and 
the fishery. The biomass necessary to support the different predator stocks (especially saithe in the North Sea and 
Skagerrak) at given levels is not known. It is therefore presently impossible to adjust reference points to take account of 
predator-prey effects. However, in general it is more appropriate to formulate reference points based on biomass or of 
total mortality rather than only on fishing mortality. (See also under comments to the assessment). 

12.11 Comments on the Assessment 

The fishing mortalities and the catches vary considerably between years and seasons for both the important age groups 
(Table 12.4.1). Calculating an average fishing mortality for the 1- and 2-group therefore seems reasonable. However, as 
the fishing mortalities vary considerably between years and seasons for both age groups, measurement of a weighted 
average of the two Fs would gi ve a more precise picture. Variation in the exploitation pattem between age groups, years, 
and season can be a result of a) changes in distribution of fishing effort which could have lead to reduction in effort 
targeted at a certain age gro up; b) when the proportion of a certain age gro up is very 1ow in the catches o ne year this 
proportion is estimated with a higher CV. 

It shou1d be noted that there seems to be two levels of the stock-recruitrnent-relationship for the stock (Figure 12.8.1) 
with no periodical and historical trends to explain them. Secondly, the dynamics of the Norway poul stock in the North 
Sea and Skagerrak is main1y driven by the changes in predation morta1ity and not fishery as the natura! mortality is much 
higher than the fishing mortality. This complicates medium term projections. Evaluation of the stock-recruitment 
relationship for this stock and the factors and biological processes affecting it, as well as fisheries interactions should be 
perforrned in order to investigate the possibilities for producing a realistic stock-recruitment-mode1 and rea1istic medium 
term predictions for this stock. 

The reasons for perfonning seasonal VPA are that there are seasonal differences in the fishery and in the fishing pattern 
(and most likely a1so in the natura! mortality). Jf the ratio between F and M varies between seasons, then seasonal and 
annual VP As will produce different results. Comparisons between annual and seasonal assessments were performed for 
Norway poul in 1997 (ICES CM 1998/Assess:?). Here it was shown that the annua! VPA had a tendency to under­
estimate the stock numbers. This indicates that the seasonal VPA is the most adequate for Norway pout. 
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Table 12.1.1 

Year 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 
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Norway pout annuallandings ('000 t) in the North Sea and Division llla, by country, for 1957-1996. (Dala 
provided by Working Group members). 

Denmark 

North Sea 

61.5 

17.2 

20.5 

121.8 

67.4 

10.4 

8.2 

35.2 

169.6 

410.8 

52.5 

142.1 

178.5 

259.6 

215.2 

464.5 

251.2 

244.9 

232.2 

163.4 

219.9 

366.2 

167.5 

256.3 

301.1 

251.9 

163.7 

146.3 

108.3 

79.0 

95.6 

6l.5 

85.0 

146.9 

97.3 

97.9 

138.4 

74.3 

125.8 

Div. Irra 

9.0 

11.6 

2.8 

35.6 

28.5 

38.1 

8.6 

4.0 

2. l 

7.9 

5.4 

12.1 

38.3 

44.7 

7.8 

6.6 

50.3 

36.2 

29.3 

Faroes 

19.6 

32.0 

47.2 

56.8 

51.2 

85.0 

63.6 

64.6 

50.9 

19.7 

21.9 

34.1 

16.6 

15.4 

24.5 

19.1 1 

9.9 

6.6 

4.8 

1.5 

0.8 

0.9 

1.3 

2.6 

2.4 

3.6 

8.9 

7.6 

7.0 

NOlway 

0.2 

7.8 

13.5 

8.1 

27.9 

70.4 

51.0 

35.0 

17.8 

12.9 

40.9 

41.4 

63.5 

79.3 

120.5 

63.0 

!54.2 

218.9 

108.9 

98.3 

80.8 

75.4 

70.2 

51.6 

88.0 

97.3 

83.8 

22.8 

21.5 

34.1 

21.1 

65.3 

77.1 

68.3 

105.5 

76.7 

74.2 

43.1 

47.8 

39.1 

Sweden 

6.8 

2.9 

2.1 

2.3 

+ 

2.9 

0.7 

+ 

+ 

+ 

+ 

O.l 

0.2 

+ 

UK (Scotland) 

0.2 

O.l 

0.9 

13.0 

26.7 

22.7 

17' 3 

4.6 

5.5 

3.0 

0.6 

+ 

+ 

O.l 

O.l 

O.l 

O.l 

+ 

Others 

+ 

+ 

+ 

+ 

0.2 

0.2 

0.2 

0.6 

3.3 

l. O 

1.7 

l. O 

0.3 

+ 

O.l 

+ 

+ 

0.2 

+ 

O.l 

Total 

0.2 

69.3 

30.7 

28.6 

149.7 

137.8 

61.4 

43.2 

53.0 

182.6 

451.8 

113.5 

238.0 

305.3 

444.8 

345.9 

735.8 

559.7 

435.4 

389.9 

270.1 

329.2 

482.7 

238.5 

395.3 

451.4 

393.0 

205.1 

178.4 

149.3 

\09.5 

172.5 

151.6 

192.9 

299.8 

184.2 

182.3 

241.0 

\66.2 

201.3 



Table 12.1.2 Norway Pout, North Sea and Skagerak. 
Nationallandings (t) by month 1993-1997. 
(Data provided by Working Group members). 

Month Denmar1< Norway Total Den mark Norway Total 
1993 1994 

Jan 5.678 2,578 8,256 8,600 3,425 12,025 
Feb 10,871 7,460 18,331 9,579 4,146 13,725 
Mar 6,654 2,558 9,212 4,603 3,478 8,101 
A pr o 4,128 4,128 681 5,126 5,807 
May 79 12,585 12,664 o 4,209 4,209 
Jun 1,419 10,171 11,590 o 5,340 5,340 
Jul 9,646 10,713 20,359 312 9,653 9,965 
Aug 10,686 7,866 18,552 4,763 13,524 18,287 
Sep 12,609 7,358 19,967 13,697 8,629 22,326 
O et 20,741 4,168 24,909 17,750 8,435 26,185 
Nov 10,650 3,995 14,645 21,538 4,706 26,244 
Dec 8,296 3,092 11 ,388 16,335 3,501 19,836 
Total 97,329 76,672 174,001 97,858 74,192 172,050 

Month Denmar1< Norway Total Denmar1< Norway Total 
1995 1996 

Jan 6,501 1,195 7,696 3,246 458 3,704 
Feb 6,501 8,966 15,467 3,307 3,304 6,611 
Mar 8,345 5,360 13,705 3,390 6,842 10,232 
A pr 3,448 2,646 6,074 1,675 1,802 3,477 
May 6,695 5,326 12,021 1 '118 1,351 2,469 
Jun 7,191 2,667 9,858 153 1,128 1,281 
Jul 19,833 1,671 21,504 1 '134 6,739 7,873 
Aug 11,620 471 12,091 7,192 9,053 16,245 
Sep 32,529 3,648 36,177 17,861 11,674 29,535 
O et 39,772 6,837 46,609 14,475 3,028 17,503 
Nov 31,378 2,578 33,956 14,813 1,361 16,174 
De c 14,675 1,716 16,391 5,893 1,077 6,970 
Total 188,488 43,117 231,605 74,257 47,817 122,074 

Month Denmark Norway Total 
1997 

Jan 6490 1 '151 7,641 
Feb 3344 1,513 4,857 
Mar 1303 1,519 2,822 
A pr 6 2,137 2,143 
May 3319 3,391 6,710 
Jun 2516 2,938 5,454 
Jul 11425 10,351 21,776 
Aug 19890 8091 27,981 
Sep 25934 3,104 29,038 
O et 31713 2,056 33,769 
Nov 10901 1,210 12,111 
De c 6614 1,618 8,232 
Total 123,455 39,079 162,534 

'l IV+llla, (North Sea and Skagerak). 
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Table 12.2.1 NORWAY POUT in the Nonh Sea and Skagerak. Catch in numbers at age by quarter (millions). + represents less 
than half a million. Data for 1990 were estimated within the SXSA program used in the 1996 assessment. 

Year 1978 1979 1980 

Age l 2 3 4 2 3 4 2 3 4 

o o o 304 1,225 o o 997 890 o o 25 660 
l 2,931 l, 181 2,385 1,400 5,231 3,368 4,371 2,219 5,196 2,664 7,942 4,038 
2 1,371 650 786 322 968 256 786 172 1,107 710 2,019 527 
3 93 194 30 6 175 28 50 Il 61 30 19 6 

4+ 4 o o o 3 l o o 2 5 o o 
Age Year 1981 1982 1983 

o o o 78 36,926 o o 156 1,090 o o 446 2,671 
2,245 1,083 1,329 1,048 5,425 3.349 6,773 3,108 4,207 1,826 5,825 4,296 

2 1,705 627 953 304 427 283 444 47 1,297 1,234 1,574 379 
3 77 78 17 3 222 24 64 o 15 10 17 7 

4+ 6 2 o o o o o o o 2 o o 
Age Year 1984 1985 1986 

o o o l 2,231 o o 6 678 o o o 5,572 
l 2,759 2,252 5,290 3,492 2,264 857 1,400 2,991 396 260 l, 186 1,791 
2 1.375 1,165 1,683 734 1,364 145 793 174 1.069 87 245 39 
3 143 269 8 o 192 13 19 o 72 3 6 o 

4+ o o o o l o o o 3 o o o 
Age Year 1987 1988 1989 

o o o 8 227 o o 741 3,146 o o 151 4,854 
l 2,687 1,075 1,627 2.151 249 95 183 632 1,736 678 1,672 1,741 
2 401 60 171 233 700 73 250 405 48 133 266 93 
3 12 o o 5 20 o o o 6 6 5 13 

4+ o o o o o o o o o o o 
Age Year 1990 1991 1992 

o o o 20 993 o o 734 3,486 o o 879 954 
l 1,840 1,780 971 l, 181 1,501 636 1,519 1,048 3,556 1,522 3,457 2,784 
2 584 572 185 116 1,336 404 215 187 1,086 293 389 267 
3 20 19 6 4 93 19 22 18 118 20 l 2 

4+ lO o o o 6 o o o 3 o o o 
Age Year 1993 1994 1995 

o o o 96 l, 175 o o 647 4,238 o o 700 1,692 
l 1,942 813 l, 147 1,050 1.975 372 l ,029 1,148 3,992 1,905 2,545 3,348 
2 699 473 912 445 591 285 421 134 240 256 47 59 
3 15 58 19 2 56 29 71 o 6 32 3 3 

4+ o o o o o o o o o o o o 
Age Year 1996 1997 1998 

• * o o o 724 2,517 o o 109 343 
l 535 560 1043 650 672 99 3,090 1,922 264 233 

2 772 201 1002 333 325 131 372 207 729 259 
3 14 38 37 o 79 119 105 35 53 15 

4+ o o o o o o o o 
9 19 
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Table 12.2.2 Norway pout in North Sea+ Division IIla. Mean weights (grams) at age, by 
quarter, 1983-1998, from Danish and Norwegian catches combined. Data for 
1974 to 1982 are assumed to be the same as 1983. 

Age-Grou11 
Year Otr o l 2 3 4+ 

1983 l .00 7.00 22.00 40.00 56.00 
1983 2 00 15.00 34.00 50.00 56.00 
1983 3 4.00 25.00 43.00 60.00 00 
1983 4 6.00 23.00 42.00 58.00 .00 

1984 .00 6.55 24.04 39.54 00 
1984 2 .00 8.97 22.66 37.00 .00 
1984 3 6.54 17.83 34.28 34.10 .00 
1984 4 6.54 20.22 35.07 46.23 00 

1985 00 7.86 22.70 45.26 41.80 
1985 2 .00 12.56 28.81 43.38 .00 
1985 3 8.37 23.10 36.52 58.99 00 
1985 4 6.23 26.97 40.90 .00 .00 

1986 l 00 6.69 29.74 44.08 82.51 
1986 2 00 14.49 42.92 55.39 .00 
1986 3 .00 28.81 43.39 47.60 00 
1986 4 7.20 26.90 44.00 .00 .00 

1987 l 00 8.13 28.26 52.93 63.09 
1987 2 .00 12.59 31.51 .00 00 
1987 3 5.80 20.16 34.53 .00 00 
1987 4 740 23.36 37.32 46.60 .00 

1988 00 9.23 27.31 38.38 69.48 
1988 2 00 11.61 33.26 .00 .00 
1988 3 9.42 26.54 39.82 00 .00 
1988 4 7.91 30.60 43.31 .00 00 

1989 .00 7.98 26.74 39.95 .00 
1989 2 .00 13.49 28.70 44.39 00 
1989 3 7.48 26.58 35.44 00 .00 
1989 4 6.69 26.76 34.70 46.50 00 

1990 l 00 6.51 25.47 37.72 68.00 
1990 2 00 13.75 25.30 40.35 o 00 
1990 3 6.40 20.29 32.92 39.40 o 00 
1990 4 6.67 28.70 38.90 52.94 0.00 

1991 .00 7.85 20.54 35.43 44.30 
1991 2 00 12.95 28.75 49.87 00 
1991 3 6.06 30.95 44.28 67.25 00 
1991 4 6.64 30.65 43.10 59.37 .00 
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Table 12.2.2 (cont'd) 
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Norway pout in North Sea+ Division Illa. Mean weights (grams) at age, 
by quarter, 1983-1998, from Danish and Norwegian catches combined. 
Data for 197 4 to 1982 are assumed to be the same as 1983. 

Age-Group 
Year Otr O 2 3 4+ 

1992 l .00 8.78 25.73 41.80 43.90 
1992 2 8.00 11.71 31.25 49.49 .00 

1992 3 6.70 26.52 42.42 50.00 00 
1992 4 8.14 27.49 44.14 50.30 .00 

1993 00 9.32 24.94 46.50 .00 
1993 2 .00 14.76 30.58 48.73 .00 
1993 3 4.40 25.03 35.19 55.40 .00 
1993 4 8.14 26.24 36.44 70.80 .00 

1994 .00 8.56 25.91 42.09 .00 
1994 2 00 15.22 29.27 46.88 00 
1994 3 5.40 29.26 38.91 53.95 .00 
1994 4 8.81 31.23 49.59 00 00 

1995 l .00 770 24.69 50.78 00 
1995 2 00 10.99 22.95 37.69 .00 
1995 3 5.01 25.37 33.40 45.56 .00 
1995 4 7.19 24.60 39.57 57.00 00 

1996 .l .00 8.95 2147 37.58 00 
1996 2 00 12 06 25.72 37.94 .00 

1996 3 3.88 27.81 40.90 50.44 00 
1996 4 5.95 28.09 38.81 56.00 .00 

1997 l .00 7.01 23.11 39.11 .00 
1997 2 .00 11.69 26.40 34.47 00 
1997 o 3.61 20.14 31. 13 44 03 .00 , 
1997 4 l 0.18 22.11 32.69 38.62 .00 

1998 .00 8.77 22.28 34.65 42.36 
1998 2 .00 11.34 25.05 32.44 39.95 



Table 12.2.3 Norway pout. Mean weight at age in tbe stock, proportion mature and 
natura! mortality. 

w(g) Matprop M (per 
Age quarter) 

Ql Q2 Q3 Q4 

o 4 6 o 0.4 

7.0 15.0 25.0 23.0 O.l 0.4 

2 22.0 34.0 43.0 42.0 1.0 0.4 

3 40.0 50.0 60.0 58.0 1.0 0.4 

4 56.0 56.0 1.0 0.4 

Tab le 12.3.1 Norway pout. Danish CPUE data (tonnes/day fishing) by 
vessel category for 1983-97. 

Vessel 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
GRT 

51 100 12.53 11. 60 10.83 11.73 20.2 6 14.64 9.68 12.5 6 29.53 20.00 
101-150 21.35 17.98 19.49 20.70 19.83 19.93 18.21 24 .14 26.43 23.72 2 6. 45 39.81 20.67 23.33 
151-200 24.17 20.76 22.97 22.20 23.91 24.06 25. 62 28.22 34.20 27.36 31.43 42.77 32.55 28.42 
201-250 27.82 24.80 25.20 27. 51 30.50 27.43 25.34 29.45 37.50 28.44 40.70 39.60 25.00 34.26 
251-300 26.59 22.86 25.12 25.58 24.03 2 6. lO 21. 87 28.15 31. 90 32.05 37.94 37.91 30.25 32.94 

301- 37.47 26.8 6 26.63 31.10 40.09 28.92 25.91 36.73 41.84 35.10 46.09 59.11 85.38 42. 97 
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Table 12.3.2 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

602 

Days fishing and average GRT of Norwegian vessels fishing for Norway 
pout by quaner. 1982-1998 

Ql Q2 Q3 Q4 

Effon 528 1578 1043 616 

Ave GRT 178.8 142.0 178.0 187.1 

Effon 293 1168 2039 552 

AveGRT 167.6 168.4 159.9 171.7 

Effon 509 1442 1576 315 

Ave GRT 178.5 141.6 161.2 212.4 

Effon 363 417 230 250 

Ave GRT 166.9 169.1 202.8 221.4 

Effon 429 598 195 222 

AveGRT 184.3 148.2 197.4 226.0 

Effon 412 555 208 334 

AveGRT 199.3 170.5 158.4 196.3 

Effon 296 152 73 590 

Ave GRT 216.4 146.5 191. 1 202.9 

Effort 132 586 1054 1687 

Ave GRT 228.5 113.7 192.1 178.7 

Effon 369 2022 1102 1143 

AveGRT 211.0 171.7 193.9 187.6 

Effon 774 820 1013 836 

Ave GRT 196.1 180.0 179.4 187.7 

Effon 847 352 1030 1133 

Ave GRT 206.3 181.3 202.2 199.8 

Effort 475 1045 1129 501 

Ave GRT 227.5 206.6 217.8 219.8 

Effon 436 450 1302 686 

Ave Grt 226.5 223.5 212.0 211.4 

Effon 545 237 155 297 

AveGn 223.6 233.8 221.7 218.1 

Effort 456 136 547 132 

Ave Grt 213.6 219.9 208.3 207.2 

Effort 132 193 601 218 

Ave Grt 202.4 218.9 194.8 182.3 

Effurt 497 272 

Ave-Grt 192.6 216.5 



Table 12.3.3 Combined Danish and Norwegian fisbing effon (standardised) for Norway poul. 

Ql ill QJ. ~ Total 

1987 Norway 441 547 197 355 1539 

Denmark 1169 7 1333 1946 4455 

Total 1610 554 1530 2301 5994 

1988 Norway 316 143 75 617 1151 

Denmark 910 3 464 1957 3334 

Total 1226 146 539 2574 4485 

1989 Norway 146 483 1093 1701 3423 

Denmark 565 76 1323 2009 3973 

Total 711 559 2416 3710 7396 

1990 Norway 408 2001 1165 1188 4762 

Denmark 574 616 446 1167 2803 

Total 982 2617 1611 2355 7565 

1991 Norway 824 833 1027 869 3553 

Denmark 979 18 517 1524 3038 

Total 1803 851 1544 2393 6591 

1992 Norway 901 357 1087 1191 3536 

Denmark 1682 lO l 1213 1264 4260 

Total 2583 458 2300 2455 7796 

1993 Norway 525 1115 1229 547 3416 

Denmark 1210 35 1527 1650 4422 

Total 1735 1150 2756 2197 7838 

1994 Norway 502 514 1447 761 3224 

Denmark 1106 27 452 1283 2868 

Total 1608 541 1899 2044 6092 

1995 Norway 581 256 165 315 1317 

Den mark 685 78 571 1561 2895 

Total 1266 334 736 1876 4212 

1996 Norway Sil !55 604 145 1415 

Denmark 456 116 571 905 2048 

Total 967 271 1175 1050 3463 

1997 Norway 132 193 601 218 1144 

Denmark 321 5 1444 1413 3183 

Total 453 198 2045 1631 4327 

1998 Norway 497 272 769 

Denmark 542 32 574 

Total 1039 304 1343 
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Tablc 12.3.4 Research vessel indices of ahundancc for Norway PouL 

"' ~ Year IBTS/IYPS Pehruary EGPS · August SGPS August 
C lass 

1-group 2-group 3-group 0-group 1-group 2-group 3-group 0-group 1-group 2-group 3-group 

1no 35 6 
1n1 1,556 22 
1972 3,425 li 53 
1n3 4.207 438 
1974 25,626 399 
1975 4,242 2.412 
1976 4,599 385 
1977 4,813 334 
1978 l ,913 l ,215 
1979 2,690 240 

1980 4,081 lill 1,928 346 12 

1981 1,375 557 185 127 9 

1982 3,315 403 6.594 2,609 39 77 8 991 44 22 

1983 2,331 663 9 6,067 1,558 114 0.4 13 490 91 
1984 3,925 R02 58 457 3,605 359 14 2 615 69 9 

1985 2,109 l ,423 71 362 l ,201 307 o 5 636 173 5 

1986 2,043 384 23 285 717 150 80 38 389 54 9 

1987 3,023 469 65 8 552 122 0.9 7 338 23 l 

1988 127 760 13 165 102 134 21 14 38 209 4 

1989 2,079 260 178 1,530 1,274 621 20 2 382 21 14 

1990 1,320 773 46 2,692 917 !58 23 58 206 51 2 

1991 2,497 677 129 l ,509 683 399 6 10 732 42 6 

19n 5,121 902 33 2,885 6,193 1,069 !57 12 1,715 221 24 

1993 2,681 2,644 259 5,699 3,278 l ,715 o 2 580 329 20 

1994 1,868 375 o7 7,764 l ,305 112 7 136 387 106 6 

1995 5,941 785 77 7,546 6,174 387 14 37 2,438 234 21 

1996 912 2,635 234 3,274 1,262 303 2 127 412 321 8 

1997 9,752 1,474 670 l ,103 5,579 364 32 l 2154 130 32 

1998 1006 5343 300 2684 411 248 o 2628 938 1027 5 
--
1Intcrnalional Bottom Trawl Survey, arithmetic mcan calch in no./h in standard area. 
2English groundfish survey, arithmetic mcan catch in no./h, 22 selected rectangles within Roundtish areas 1, 2, and 3. 
3 1982-91 EGPS numbcrs adjusted from Granton trawlto GOV trawl by multiplying by 3.5. 
4Scottish groundfi.sh surVeys, arlthmetic mc:m catch no./h. 

0:\ACF::Vti,WUREPS\WGNSSK\.REPORTS\t 999\'l'-1234.D<>C l ~/\0/9~ 



Tab1e 12.4.1 Seasona1 extended survivors ana1ysis (SXSA) of Norway Pout in 
the North Sea and Skagerak. 

SURVXVORS ANALYSXS OP: Norway pout ~998 

The following parametere were ueed: 

Year range: 1983 - 1998 
Seaaons per year: 4 
The last season in the last year is season 
Youngest age: O; oldest age: 3; (Plus age: 4) 
Reeruitment in season: 3 
Spawning in season: l 

The following flaets wera in~lu~d: 
Fleet l: commercial 
Fleet l: ibts 

Fleet 3: 
Fleet 4: 

egfs 
sgfs 

The following options were used: 

L, Inv. catchability: ' {l: Linear; ' ' Log; 3' Cos. filter) 

'' Indiv. shats: 
(l: Di raet; ,. 

3' Comb. shats: 
(l: Linear; ,, 

4' Fit catches: 
{O: No fit; l' 

5, Eat. unknown 

2 

Us ing 'l 
2 

Log.l 

No SOP corr; 2: SOP corr. 
catches: 

(o: No; L' ,, Weighting 
No 

of 
SOP corr; 2: SOP corr; ) : Sep. ~~ 

rhats: 
(0: Manual) 

7: Weighting of shats: 2 
(0: Manual; l: Linear; 2: Log.) 

8: Handling of the. plus group· 
(1: Dynamic; 2: Extra age group) 

Data -~ input f=m ehe following files: 
Catch '" numbera · canum.qrt 
Weight in catch: weca.qrt 
Weight '" 11tock· we.et.qrt 
Natura! mortalities: natmor.qrt 
Maturity og1.ve: matprop . qrt 
Tun ing data (CPUEI: tun ing x•• 
Weighting for rhats: rweigh.xzsa 

C!at.c::b in numbera in milliona for fl••t: l 

c~rc::ia~ fiahery 

Year 1\18) 1\184 

Season L ' ' AGE 

' 446. 267L 

l 4207 1826. 5825. 4296 2759 

12 97. 1234. 1574. 3 79. l.3 75. 

15. lO. l 7. '· H3 ,. o. '. '. ' . ' . 
SOP 58587. 69964. 216106. 131207. 56790. 

Year 1996 1997 

Sea son 3 ' ME 
o o 5572 

l 396. 260. 1186. 1791 2687. 

2 1069 . B7. 245. "· 401. 

" 3 ' o. 12 .. 3. o o o. L. 

SOP 37889. 7657. 45085. 89993. 33894. 

1985 

' L ' 
L 2231. '. 

2252 5290 34 92. 22 54. 857. 14 o o 
1.l65. ..!.683. 734 . 136-\ 1<5 i 93 . 

269 8. o. 192. " " o. o l ' o. 

56532. 1.52291. ll0942 57464 15509 62489. 

1988 

3 4 L 2 

8 "' 741. 

1075. 1627. 2151. 249. 95. 183 . 

". 171. 233. 700. '4. 250. 

o. o. 5. " . o. o. 
o. o. o. o. o. o. 

15435. 38729. 60847. 22l81. 3559. 21793 

4 

678. 

2 9 91. 

l 74. 

o 
o. 

9201.7. 

4 

3146. 

632 . 

405. 

o. 
o. 

61762. 
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------------------------------------------------------ ---------------------------. 

Table 12.4.1 (Cont'd) 

Catch in nuøb•~a in million& fo~ fl••t• l 
Comm•rei•l fiah•ry 

Year 
Sea son 
AGE 

SOP 

Year 
Sea son 
AGE 

SOP 

Year 
SQason 
AGE 

SOP 

Year 
Season 

SOP 

l 

' 
' 
" 

2 

' 
" 

l 

2 

' 
" 

o 
l 

4• 

1989 

l 

l. 73 6. 

" 
o. 

15379. 

1992 

l 

3556. 

1.086. 

118. 

'. 
64224. 

1995 

l 

3 992. 

240 

' o. 

36942. 

1998 

l 

2 64. 

673. 

133. 

'. 
o. 

13234. 

2 

159. 

1672. 

266. 

5. 

o. 

55066. 

' 
879. 

1522. 3457. 

293. 389. 

2 o. l. 

o. o. 

27973. 114122. 

2 

1905. 

256. 

". 
o. 

28019. 

233 . 

700. 

2545. 

47. 

' o. 

69763 . 

729". 259. 

52. 

9. 

20803. 

". 
19. 

10395. 

4 

4854. 

1741. 

". 
12. 

o. 

82880. 

4 

954. 

2784. 

267. 

2. 

o. 

96177. 

4 

1692. 

3348. 

"-
l. 

o. 

9704 a 

Stock numbera in mi1lionø (at a tart of aoaaon) 

Year 
Saason 
AGE 

o 
l 

2 

' 
" 

1983 

l 

10:1544.. 

13716. 

1.17. 

24793. 

383"'154. 

123383. 

2 

69985 

8l32 

". 
3. 

154290 

454.17. 

4440-

3 6. 

o . 

4 

103059_ 

~5675. 

1.687 . 

11 
o . 

78185. 204184. D043.2. 

1990 

l 

1840. 
584_ 

20. 

10. 

28287. 

1993 

l 

1942. 

699 

". 
o. 

36206. 

1996 

l 

535. 

772. 

14. 
o 

21888. 

1984 

l 

66895. 

13693 

820 

l. 

21204. 

380951.. 

81410. 

S.N 

SSB 
TSN 
TSE 107358~. 13~9700. 1945701. 1280368. 802392 

Year 
Sea son 
AGE 

o 
l 

' 4• 

1986 

l 

25498. 

274 6 

2 91. 

3 9 . 

5625. 

92035. 

' 
16767. 

965. 

136. 

" 

114306. 

11026. 

576. 

". 
15. 

4 

76621. 

642 o. 
185 . 

55. 

10 

1987 

l 

4.6799. 

283 a . 

". 
44 

7653 . 

101321. 

1780. 

572. 

19. 

o. 

39713. 

2 

813 . 

473 . 

". 
o. 

29291. 

560 

201. 

38. 

13366. 

42582. 

8053 

'" 
l. 

20. 

971. 

185. 

'. 
o. 

26156. 

3 

"-
1147. 

9LL 
19. 

o. 

62290. 

724. 

1043 . 

1002 . 

". 
o. 

74631. 

3 

79425 

26700. 

4445-

70. 

o. 

5l069. 11064.0. 

4 

993 . 

1181. 

116-

4. 

o. 

45242. 

4 

1175. 

1050. 

445. 

2. 

o. 

53470. 

4 

2517. 

650. 

333. 

o. 
o 

46194 

4 

53239. 

13566. 

1602 

40. 

o 

68448. 

1991 

l 

1501. 

133 6. 

". '. 
42776. 

1.994 

l 

1975. 

591. 

"-
0. 

34575. 

1997 

l 

672 . 

325. 

79. 
o. 

15320. 

1.985 

l 

33861. 

6215. 

473. 

" 
J.O 12l. 

181296 

40595. 

2 

636. 

404. 

19. 

o. 

20786. 

372. 

285. 

". 
o. 

15373. 

99. 

131. 

119. 

o. 

8708. 

2084.4. 

3063 

160. 

18. 

24 084 

734. 

1.519. 

215. 

22. 
o. 

62518. 

647. 

1029. 

421. 

71. 

o. 

53799. 

109. 

3090 . 

372. 

105. 

o. 

78809. 

57990. 

13 2 70 

1934. 

96 

" 
73303. 

4 

3486. 

1048. 

187. 

18. 

o. 

64380. 

4 

4.238. 

1148. 

134.. 

o. 
o. 

79838. 

4 

343. 

1922. 

207 . 

35. 

o. 

54096 

4 

38867. 
. 7749 . 

648. 

49. 

'-

47320. 

934212 1l80520. 70l066. 394.6l9. 4.25766. 652676. 441454-

29170. 

1573. 

52. 

" 

33252 

18673. 

1005. 

35. 

19 . 

4 

22283. 

11185. 

534. 

23. 

12 

1988 

l 

14751. 

573 7. 

1.67. 

20 

7399 

144348. 

9684. 

3272 . 

96. 
12. 

3 

90617. 

6414. 

2133. 

64. ,_ 

4 

60136. 

4149. 

1225. 

43. 

'-
SSN 
SSB 
TSN 
TSB 

28573. 17891. 126012. 83292. 49773_ 30824. 52984. 34038. 20675. 13066. 99237. 65559. 

252671. 292411 762972. 618348. 396156. 495243. 645158. 414.736. 237279. 262064.. 618387. 510204. 
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Tab1e 12.4.1 (Cont'd) 

Stook oumbera (at atart of ••••an) in milli~• 

Year 
Seaøon 
AClE 

o 
1 

' 
4• 

SSN 

SSB 

TSN 

TSB 

Y a ar 

Sea&on 
AGE 

SSN 

SSB 

TSN 

TSB 

Year 

Sea son 

AGE 

1 

2 

' .. 

l 

4• 

1989 

1 

37735. 

22 64. 

490. 

33. 

6560. 

97651. 

2 

23873. 

1478. 
323. 

". 

40521. 25696. 

3 

101882. 
15447. 

882. 
212. 

1S. 

335379. 425755 

U.8437. 

844340. 

1992 

1 

73071. 

643 o. 
425. 

24. 

14186. 

210966. 
79950. 

67131.3. 

1995 

1 

1(191:;,54 

363 7. 

"' 79 
15038. 

175782 
113637. 

2 

46069 

3421. 
lBB. 

14. 

4%92. 

3 

80082. 

29635. 
2053. 

110. 

'· 

111889. 
917544. 1].56077. 

2 

70168. 
2241. 

241. 

53 . 

86342. 

45476. 
12 92. 

l3S 
36. 

72704. 133281. 

4 

68163. 

8986. 

373. 

138. 
10. 

1990 

1 

41.718. 

4598. 

174. 

". 
9033. 

142285. 
77670. 46578. 

639338. 405106. 

4 

52960. 

17034. 

1.058. 

73 

'· 

71132 
758207. 

4 

573 04 

28400 

828. 

" ,. . 

86644. 

1993 

1 

34719. 
9139. 

490 . 

Sl. 
13153. 

247864. 

44401. 

466597 

1996 

37027. 
16295. 

507. 

"· 
20578 SSN 

SSB 
TSN 

TSB 965974. 1143752. 1545964. 1036925. 

408762. 

539a2. 

642030. 

Year 
SGIOH~an 

AGE 
o 
1 

2 

•• 
SSN 

SSB 
TSN 

TSB 

1999 
1 

9490. 

14481. 

71.6 . 

312 . 

16457. 

371.308. 

6145. 

9110 

436. 

201 

24998 15892. 

431096. 434993. 

Partia~ fiahing mørta~ity for f1aet: l 
C~reia1 fiahery 

Year 
Season 

AGE 
o 
l 

' 
4• 

F ( 1- 2) 

Year 
Season 

AGE 
o 
1 

' .. 

1983 

1 

. 048 

o .121 

.166 

.000 

o. 084 

1986 

l 

.019 

0.601 

0.348 

a. 1.01. 

0.032 

0.201 

o .190 

l.. 807 

0.117 

a. c 19 

l15 
026 

c. aoo 

3 

004 

a .167 

.534 

.757 

351 

o. oao 
a.l39 

.674 

.085 
000 

4 

. 032 

. 224 

a. 311 

l 3 85 

. 2 67 

4 

C.092 

o 40a 

a. 2 38 

0.000 

0.000 

1984 

1 

a. 0 51 

a 129 

0.235 

.o a o 

o. 090 

1987 

l 

0.072 

o .186 

.1_71 

. 028 

26458. 

2604. 

100. 

Sl. 

29213. 

493286. 

2 

21683 

5554. 

317. 

". 

27588. 

531851. 

24382. 

10291. 

328. 

" 

3 

98021. 

16278. 

1277. 

52. 
24. 

115662. 

857048. 

' 
65811.. 

13869. 

3336. 

165. 

23 

832a4. 

763302 

203363 

15885. 

6734 

183 . 

" 

4 

65689. 

10116. 

705. 

30. 

2L 

76563. 

658130. 

4 

4403 6. 

8357. 

1489. 

95. 

1S. 

53993. 

524490. 

4 

135725. 
9794. 

3694 . 

". 
22. 

35050. 226204. 149332. 

734765. 1511464. 1200359. 

2 

.066 

191 

1.144 

0.000 

.128 

2 

o 046 

o. 04 7 

. 000 

.000 

o. 000 

o. 270 

o 580 

0.150 

o. 000 

o .425 

.aoo 

.111 

.2:n 
o. 012 

0.000 

4 

0.052 

0.364 

o .744 

o. 000 

0.000 

o .554 

4 

o. 012 

o .261 

0.696 

0.298 

0.000 

1991 

1 

43220. 

5814. 

377. 
92. 

1.0546. 

175060. 

4'01443. 

4473-43. 

1994 

1 

28556. 

4742. 

63-4. 

" 83 04. 

153736 

34005. 

333641. 

1997 

1 

88919. 

603 2 . 

2203 . 

79. 

11207. 

287527. 

2 4 

1.69870. 113267. 

27742. 

2804. 

177. 

u. 

18076. 

1549. 

103. 

11. 

30739. 189609. 

521236. 1204159. 

l_ 7525 

2695. 

379. 

" 

252330. 

11442. 

1573 . 

230. 

92. 

10872. 

862. 

51. 
7. 

1.25059. 

968809. 

4 

16861.3. 

6828. 
710. 

". 
22. 

20648. 265609. 176268. 

376180. 1376852. 1204121. 

2 

59054. 

3 777. 

1412. 

53. 

21877. 

39504. 

2425. 

349 . 

36. 

l-4576. 

23951. 

1321. 

483 . 

" 
97234. 64296. 64691 

847714. 1087818. 1230330. 

40355. 

721841. 

1985 

0.084 

.302 

.634 

o. 032 

193 

1388 

l 

o 021 

0.159 

0.156 

000 

0.051 

.059 

.106 

o. 000 

0.055 

o. 012 

o. 028 

.000 

.000 

o. 000 

a.D6 

o . 642 

0.275 
o. oao 

a.389 

a. o 10 

a. 035 

o .152 

0.000 

c 000 

' 
o a21 

o 594 

o. 383 

0.000 

.000 

.489 

0.065 

o. 202 

0.490 

o.ooa 
0.000 
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Table 12.4.1 (Cont'd) 

F ( 1- 2) 

Year 

Season 

3 

4• 

F ( l- 2) 

Year 

Sea son 

l 

4• 

F ( l- 2) 

Year 

Season 

l 

•• 
F ( l- 21 

Year 
Sea son 

AGE 
o 
l 

F { 1- 2) 

0.310 

1989 

l 

o. 1157 

0.026 
0.015 
0.000 

0.042 

1992 

l 

o 061 
0.226 

o .397 

0.161 

o .143 

H95 

l 

o. 045 

o. 083 

Ol' 
000 

o . 064 

1998 

l 

o. 034 

o. 067 

' 
0.035 
o .115 

0.023 

0.000 

0.075 

' 
o. 041 

o .109 

.137 

.000 

o. 075 

' 
o. 033 

0.149 
0.173 

o 000 

o 091 

047 

.063 0.035 

.094 o .042 

.036 o. l23 

.049 .O·U 

o .406 

.002 

.140 
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Tab1e 12.4.1 (Cont'd) 
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Tab le 12.4.1 (Cont'd) 

Year 1986 1987 1988 

Seaeon l 3 4 l 2 4 l 3 4 

AGE 

o 
l o .444 o .252 ·l .786 

' o .121 • o .12.8 • -0.105 

l -0 .546 l .570 -0.640 

Year 1989 1990 1.991 

Season l ' 4 l 4 l ' 4 

AGE 

l o. 087 ·O .469 "' 
' -0 .305 o .13 6 ·O .168 

0.842 o . 582 o 9ll 

Ye;ar 1992 1993 1994 

Sea5on 2 4 l 2 4 l 4 

AGE 

• 
l o. 32 9 .430 0.272 

-0 . 020 o . 650 • -0 . 619 

-o .543 l . 225 -0 351 

Year 1.995 1996 1997 

Sea son l 2 3 4 l 4 l 4 

AGE 

o 
l o .065 -o . 73 6 754 

. 351 o .051 o .-168 

o. 2 96 1.090 o .677 

Year 1998 

Season ' AGE 

o 
l o. 731 

2 o. 878 

3 l .019 

Log roaidual stock numb•r {nhat/n) for fl••t: l 

J:GIFS 

Y90lT 1983 1.984 1985 

Season 2 3 4 l 2 4 l 2 4 

AGE 

o. 976 -a . 941 -0 .866 

l -o .786 o. 62 6 o .170 

' -l . 705 -0 .543 o . l;> 

o. 197 

Ye;or 1986 1987 1988 

Sea son l ' l 4 l 4 

AGE 
o ·l .783 ·l. 883 

_, .093 

l -0 "' ·O .959 ·l. 512 

2 o .662 -o .271 -o %1 

l .672 -l .306 o. "3 

Year 1989 1990 1991 

Season l ' 3 4 l 2 3 4 l 3 4 

AGE 

o o . 014 o .616 -0 .SlO 

l o .079 -o .330 -o .716 

2 l. 571 -0 .267 .463 

-0 .608 0.997 -0 .975 

Year 1992 1993 1994 

Season l 2 3 4 l 2 4 4 

AGE 

o .893 . 7 65 o . 731 

l l . 014 117 0.393 

2 l . 198 l . 238 -o . 752 

3 2 102 -l 56' 

610 



Tab1e 12.4.1 (Cont'd) 
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Tab1e 12.4.1 (Cont'd} 
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Table 12.6.1 Trends in Yield, Annua! fishing mortality for 1- and 2-group, SSB (beginning of 
year) and Recruitment (0-group, beginning of Q3) for Norway P out in Norh Sea and 
Skagerrak1 

Year Yield Fonn(1•21 SSB Recruitment 
('000 tonnes) ('000 tonnes) ('000 millions) 

1974 l 735.8 l 1.84 l 171 l 176 
----------~----------r----------r----------r----------

1975 l 559.71 1.2061 2081 212 
----------r----------r----------r----------r----------

1976 l 435.4 l 1.204 l 200 l 198 
~----------r----------r----------r----------r----------1977 l 389.9 l 0.835 l 242 l 102 
----------~----------r----------r----------r----------

1978 l 270.1 l 0.907 l 241 l 201 
r----------,----------r----------r----------r----------

1979 l 329.2 l 1.006 l 198 l 233 
----------r----------r----------r----------r----------

1980 l 482.7 l 1.233 l 332 l 61 r----------r----------r----------r----------r----------1981 1 238.5 1 O. 777 1 278 1 306 r----------r----------r----------r----------r----------1982 l 395.3 l 1.016 l 174 l 238 
----------~----------r----------r----------r----------

1983 l 451.41 0.8191 3831 154 
r----------~----------r----------r----------r----------

1984 l 393.0 l 1.197 l 381 l 79 ----------r----------r----------r----------r----------1985 l 205.1 l 1.126 l 181 l 58 r----------r----------r----------r----------r----------1986 l 178.4 l 1.127 l 921 114 
----------r----------r----------r----------r----------

1987 l 149.3 l 0.823 l 101 l 33 
r----------r----------r----------r----------,----------

1988 l 109.5 l 0.550 l 144 l 91 ----------r----------r----------r----------r----------
1989 l 172.5 l 0.714 l 98 l 102 ----------r----------r----------r----------r----------1990 l 151.61 0.6221 1421 98 

r----------,----------r----------r----------,----------
1991 l 192.91 0.6461 1751 170 

----------,----------r----------,----------r----------
1992 l 299.8 l 0.709 l 211 l 80 r----------r----------r----------r----------r----------1993 l 184.2 l 0.707 l 248 l 66 

----------r----------r----------r----------,----------
1994 l 182.3 l 0.694 l 154 l 252 -----------,----------r----------r----------r----------1995 l 241.0 l 0.334 l 176 l 86 

----------r----------r----------r----------r----------
1996 l 166.2 l 0.303 l 409 l 203 ----------r----------r----------r----------r----------1997 l 201.3 l 0.3661 288 l 22 

1 The estimates before 1983 are based on previous assessment runs which do not include data from the Skagerrak 
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Figure 12.4.1 Retrospective analyses of SSB and Recruitment 

SXSA- Norway pout in the North Sea and Skagerak 
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Figure 12.4.2 Log residual stock numbers per age group divided by tleet and season. 
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Figure 12.4.3 Weighting factors for computing survivors. 
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Figure 12.4.4 SSQ residuals for commercial fishery (by season) and for the survey series. 
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Figure 12.6.18 Historical trends in Spawning Stock Biomass and Recruitment (age O, 3rd 
quarter of the year). 
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Figure 12. 6.2 Historical trends in fishing mortality for 1- and 2-group Norway pout 
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Figure 12.8.1 
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Figure 12.8.2 
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Figure 12.8.3 
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13 SANDEEL 

13.1 Sandeel in Sub-area IV and IDa 

13.1.1 The fishery 

13.1.1.1 ACFM advice applicable to 1997 and 1998 

There is no management objective set for this stock. There is a need to ensurc that the stock remains high enough to 
provide food for a variety of predator species. The ACFM advice for 1997 and 1998 was that the stock can sustain 
current fishing mortality. The fishing mortality should not to be allowed to increase because the consequences of 
removing a larger fraction of the food-biomass for oth~r biota are unknown. 

Conventional single species reference points and standard deterministic catch forecasts are inappropriate because of 
high natural mortality. 

13.1.1.2 Management applicable to 1997 and 1998 

Therc was no TAC for 1997 while a TAC of l million tonnes was sel for 1998. 

13.1.1.3 Catch trends 

The overalllandings of sandeel in the North Sea increased from 835,000 tonnes in 1996 to 1140,000 t in 1997, of which 
66% was landed by the Danish fishery, Table 13.1.1.1. The catch in 1997 is the highest on record, which is caused by 
the large 1-group catches, which also is the highest on rccord~ The same applies to the high catch in the first half of 
1998, that also is due to the strong 1996 year dass at age 2. This is in accordance with the fact that the 1996 year class 
at age zero is the !argest seen since 1983, Figure 13.1.6.1. The landings in IIIa increased from 54,000 tonnes in 1996 to 
82,000 tonnes in 1997. 

Landing statistics are listed in Tables 13.1.1.1- 4. 

The distribution of the fishery by area was slightly changed in 1997 relative to 1996 as the proportion laken in the 
northern North Sea increased from about 45 percent in 1996 to about 51 percent in 1997. Landings increased in both 
areas due to the large 1996 year dass. Figure 13.1.1.2 shows the distribution of catches by quarter and ICES statistical 
rectangle for 1997 and the first half of 1998 based on fishermen's Iogbooks. 

From 1976 and onwards Iandings have tluctuated around a lang-term mean without any particular trend, Figurc 13.1.6.1. 

13.1.2 Natural mortality, rnaturity, age composition, mean weight at age 

Values of natural mortality and rnaturity at age assumed in the assessment were the same as used at previous meetings 
and are given together with weight at age in the stock in Table 13.1.2.1. Natural mortality is an average over years of 
multispecies M's. The mean weight at age in the stock by half-year was constructed as a weighted average of the mean 
weight at age in the catch in the northern and southern North Sea weighted by catch in numbers. 

The catch and weight at age data for the southern and northem North Sea were worked up separately. The catch and 
weight at age data from the northern North Sea were constructed by combining Danish and Norwegian data. Befare 
1996 the Norwegian age composition data were based on Danish ALK's. For 1997 and 1998 the Norwegian age 
compositions are based on sarnples from their own fishery. Catch in numbers and weight at age is given in Tables 
13.1.2.2 and 13.1.2.3. 

Catch numbers and weight at age for the southern North Sea were based on Danish age composition data, Tables 
13.1.2.4 and 13.1.2.5. Weights at age are average values prior to 1987 in the southern North Sea and 1989 for the 
northern North Sea. For both areas the strong 1996 year class can be followed in the catchesin 1996 to 1998 at age O, l 
and 2 respectively. 
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13.1.3 Catcb, effort and researcb vessel data 

13.1.3.1 Calculation of the total international effort in the salideel fisbery 

The data from the south em and northem North Sea were treated as two independent fleets. The fleet fishing in the 
southem North Sea consists almost completely of Danish vessels and the fleet in the northem North Sea being a mixture 
of Danish and Norwegian vessels and a minimal contribution from other countries. Total international standardised 
effort was estimated as described in the WG report from 1996. Input data for !hese calculations are given in the Tables 
13.1.3.1 - 13.1.3.6 and total international effort is given in Tables 13.1.3.4 and 13.1.3.6. 

In 1996, the Norwegian effort series from 1993 onwards were revised. The number of fishing days is now estimated as 
the number of trips of the fleet, which is known from landings reports from sales organisations, multiplied by an estimate 
of the average number of days per trip. The latter is obtained from logbook information from random sarnples of the 
fleet. Norwegian fleet effort used in the assessments is given in Table 13.1.3.6. 

13.1.3.2 Researcb vessel data 

There are no appropriate survey data available for this species. 

13.1.4 Catch-at·age analysis 

The Seasonal XSA (SXSA) developed by Skagen (1993) was used to estimate fishing mortalities and stock numbers at 
age. As in last years assessment, half-yearly fixed weighting factors were applied to the catchabilities in order to down 
weight the influence of older fish and estimates from the second half of the year, both of which were expected to suffer 
from higher sampling variance, Table 13.1 .4.1. 

The assessment was slightly changed compared to last year's assessment. The change is caused by a minor error with the 
plus group, which was set to 4 in the SXSA. However, the implemented program requires that the input file should be 
changed such that the catch at age 4 should be the catch of 4+. This has not previously been done and the program has 
interpreted the catch at age 4 as the plus group. In the present assessment this error has been corrected, but then a new 
problem arose, as the SXSA program would not converge. This was found to be due to problems with the missing age 
composition data in 1990. Due to !hese missing data the age composition of the catch in 1990 has previously been 
estimated in the SXSA program. As recommended by ACFM !hese estimated catches were fixed last year and it was 
these fixed estimates which created the problem. The SXSA was therefore re-run using the option for which the age 
composition in 1990 was re-estimated. The results of this revised assessment were very similar to last year' s assessment. 

In the SXSA catchability was assumed to remain constant over the time period considered (1983-1998). The options 
used (Table 13.1.4.1) were the same as in last years report (except for the fact, that the age composition in catches in 
1990 was re-estimated). The analysis resulted in large log stock number residuals, but did not suggest a trend in 
catchability with time, (Figure 13.1.4.2), thus justifying the constant catchability assumption. A plot of fishing mortality 
versus effort show a high correlation (r2 = 0.77) between effort and average fishing mortality for ages l and 2, Figure 
13.1.4.3. 

Figure 13.1.4.4 shows the relationship between log stock numbcrs and log CPUE by age of the tuning fleets. 

The retrospective analysis, Figure 13.1.4.1, indicates that the SXSA estimates of sandeel SSB converge rapidly and 
show no sign of a consistent bias in the most recent estimates. 

As in last year's assessment the results indicate that fishing mortality has decreased in most recent years. Recruitment in 
1996 is estimated to be the highest on record. Because the weight at age of the 0-group in the stock has been set equalto 
the weight at age in the catch the estimate of total stock biomass in the second half of the year is likely to be an 
overestimate and shou1d hence be treated with caution. 

The stock-recruitment relationship is shown in Figure 13.1.4.5 indicating that there is no relationship between stock and 
recruittnent. This can also be seen from Figure 13.1.6.1 which indicates that a high sandeel year class is followed by a 
low year dass and reverse. 
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13.1.5 Recruitment estimates 

No recruitment estimates from surveys are available. 

13.1.6 Historical stock tren ds 

Average fishing mortality, recruitment at age O and SSB are shown in Table 13.1.6.1 and Figure 13.1.6.1 for the period 
1976 to 1997. 

Fishing mortality has been fluctuating around the long·term average, but appears to have decreased since 1991 to a 
value below the long-term average of0.57. 

Recruitment has been fluctuating with a pattern of alternating strong and weak year classes. The 1996 year class is 
estimated to be the !argest in the time series while the 1997 year class is low. 

The spawning stock biomass has fluctuated around a leve! of l million t. After declining to 485,000 t in 1991 it has been 
increasing in recent years, and the 1997 and early 1998 estimates were the !argest since 1976. 

13.1.7 Stochastic short and median term forecast 

As stated by ACFM, traditional deterministic forccasts are not appropriate because of high natura! mortality and the few 
year classes exploited by the fishery. Instead stock projections were made using the Lowestoft seasonal XSA, contained 
in FishLab, to provide estimates of uncertainty using bootstrap and Monte Carlo simulation. The method was the same 
as presented and described in last year' s report. 

Empirical probability distributions of quantities of interest, numbers at age, fishing mortality and various reference 
points, were obtained by bootstrapping the catch at age data. Future stock size was estimated by projecting forward the 
terntinal population estimates obtained. The advantage of this approach compared to the deterministic XSA is that CV 
of estimated N and F is not underestimated and that the correlation between F and N is included. Recruitment was 
modelled as a time series including autoregression. Uncertainty in growth, selectivity and :natural mortality was included 
by the use of a non-parametric Monte Carlo simulation where observed weights, partial F' s and natural mortality were 
randornly resarnpled from the observed historical values. This procedure was thought to reflect the uncertainty in the 
sandeel stock betler. 

The projection of SSB investigated the probability of SSB remaining above the median of the minimum SSB of 460 
thousand tonnes over a ten years period for different levels ofF by applying multi p Iiers of 0.5, 0.75, 1.0, 1.25 and 1.50. 

The SSB projections are presented in Figure 13.1.7.1. From 1998-2008 SSB declines from a high level due to the 
presence of a strong year class in 1996. For F multipliers less than l the probability of SSB< SSB.,. = 460 thousands 
tonnes (see Section 13.1.8) is less than 12 perccnt for all years 1998-2008 while the probability is larger than 23 percent 
for multipliers greater than 1.25. 

13.1.8 Biological reference points 

Last year, a precautionary limit reference point for SSB was proposed based on the minimum level of SSB observed. 
The deterministic minimum value was not used. Instead it's empirical probability distribution was calculated and the 
median minimum value of 330 thousand tonnes was estimated. Last year this was suggested as Bpa· However, in 
accordance with the guidance of SGP AFM, this value is now proposed as B1;m· The B.,. wa< estimated to 460 thousand 
tonnes, approximately equal to Blim * el.65*0

·
2

• 

Other biological reference points were also calculated, Table 13.1.8.1. Section 13.1.1.1 refers to ACFM's comment that 
conventional single specics reference points are inappropriate because of high natural mortality. For this reason no 
attempts have been made to quantify F.,.. 

Stock recruitment modelling showed no clear indications of a reduction in recruitment at the lower levels of SSB in the 
time series. However, a major concern is to ensure that the stock remains high enough to provide food for a variety of 
predator species. 
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A definition of reference points based on the North Sea assessment assumes that the sandeel stock can be treated as a 
unit stock. Jf sandeel in the Nonh Sea consist of a number of smaller self-sustained sub stocks, the use of a reference 
point for the entire Nonb Sea may be inappropriate. 

13.1.9 Comments on the assessment 

The present assessment is very similar to that of last year, as estimates of SSB and Fin the first half of 1997 on! y deviate 
5 and 6 percent, respectively. 

A problem with the assessment is that the dynamics of the sandeel stock is mainly driven by changes in natura! monality 
as this is about twice fishing monality and is highly variable. Estimates of population size and reference points are very 
different if annua! rather than average Ms from the Multi-Species Working Group are used. 

It should be noted that catches from Div. Illa are not included in the assessments. 

13.2 Sandeel al Shetland 

13.2.1 Catch trends 

The sandeel population adjacent to Shetland has been exploited since the early 1970s. The grounds fished are close 
inshore and the vessels involved are generally small and local. Seasonal closures were introduced in 1989 following a 
decline in SSB and recruitrnent and poor breeding success of sandeel-dependent seabird populations, and the fishery was 
closed completely from 1991-1994. A restricted fishery has operated since 1995. Landings in 1997 increased slightly 
relative to the previous two years, bul were still at a very low leve! (Table 13. L L4) 

13.2.2 Assessment 

Management of the Shetland fishery is on a three year basis, with management measure being agreed in advance of the 
fishing season and then reviewed every three years. As a result of this ACFM have previously commented that the 
assessment of this stock need not be updated annually, but instead the assessments need only reflect the three-year 
management cycle. For this reason the assessment has not been updated this year. 

13.2.3 Management in 1998 

The fishery re-opened at the stan of the 1998 season with a pre-emptive T AC of 7,000 l, limited licensing and seasonal 
closures. The fishery is closed during the months of June and July to avoid any possibility of the fishery having any 
impact on the availability of 0-group sandeels to Shetlands seabird populations during their chick-rearing season. It is 
anticipated that these management measures will remain in place until at least the 2000 fishing season. 
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Table 13.1.1.1. Landings ('000 t) of sandeel from the North Sea, 1952-1998. 
(Data provided by Working Group members.) 

Year Den mark German~ Faroes Netherlands Norway Sweden UK Total 
1952 1.6 1.6 
1953 4.5 + - 4.5 
1954 10.8 + 10.8 
1955 37.6 + 37.6 
1956 81.9 5.3 + 1.5 88.7 
1957 73.3 25.5 3.7 3.2 105.7 
1958 74.4 20.2 1.5 4.8 100.9 
1959 77.1 17.4 5.1 8.0 107.6 
1960 100.8 7.7 + 12.1 120.6 
1961 73.6 4.5 + 5.1 83.2 
1962 97.4 1.4 10.5 109.3 
1963 134.4 16.4 11.5 162.3 
1964 104.7 12.9 10.4 128.0 
1965 123.6 2.1 4.9 130.6 
1966 138.5 4.4 0.2 143.1 
1967 187.4 0.3 1.0 188.7 
1968 193.6 + 0.1 193.7 
1969 112.8 + 0.5 113.3 
1970 187.8 + + 3.6 191.4 
1971 371.6 0.1 2.1 8.3 382.1 
1972 329.0 + 18.6 8.8 2.1 358.5 
1973 273.0 1.4 17.2 1 .1 4.2 296.9 
1974 424.1 6.4 78.6 0.2 15.5 524.8 
1975 355.6 4.9 54.0 0.1 13.6 428.2 
1976 424.7 44.2 18.7 487.6 
1977 664.3 11.4 78.7 5.7 25.5 785.6 
1978 647.5 12.1 93.5 1.2 32.5 786.8 
1979 449.8 13.2 101.4 13.4 577.8 
1980 542.2 7.2 144.8 34.3 728.5 
1981 464.4 4.9 52.6 46.7 568.6 
1982 506.9 4.9 46.5 0.4 52.2 610.9 
1983 485.1 2 12.2 0.2 37 536.5 
1984 596.3 11.3 28.3 32.6 668.6 
1985 587.6 3.9 13.1 17.2 621.8 
1986 752.5 1.2 82.1 12 847.8 
1987 605.4 18.6 193.4 7.2 824.6 
1988 686.4 15.5 185.1 5.8 892.8 
1989 824.4 16.6 186.8 11.5 1039.1 
1990 496.0 2.2 0.3 88.9 3.9 591.3 
1991 701.4 11.2 128.8 1.2 842.6 
1992 751.1 9.1 89.3 0.5 4.9 855.0 
1993 482.2 95.5 1.5 579.2 
1994 603.5 10.3 165.8 5.9 765.5 
1995 647.8 263.4 6.7 917.9 
1996 669.1 5 160.7 9.7 834.8 
1997 751.9 11.2 350.1 26.6 1139.8 

+ = less than half unit 
-= no information or no catch. 
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Table 13.1.1.2 Sandeel North Sea. Monthly landings (t) by country, 1988-1997. 
(Data provided b~ Working Group members). 
Year Month Den mark Faroes Norwa~ Scolland Total1 

1988 Mar 48,766 21,582 4 70,352 
A pr 147,839 27,181 1,518 186,538 
May 246,852 65,160 2,481 314,493 
Jun 169,526 32,995 744 203,265 
Jul 33,120 n/a 104 633 33,857 
Aug 21,155 5,212 198 26,565 
Sep 9,224 9,111 181 18,516 
O et 9,885 13,709 36 23,630 
Nov 
Dec 
Total 686,367 15,531 185,054 5,795 8,772,161 

1989 Mar 62,927 23,117 106 86,150 
A pr 164,296 27,953 1,345 193,594 
May 300,524 61,764 4,912 376,200 
Jun 235,779 n/a 59,079 5,124 299,982 
Jul 31,670 187 31,857 
Aug 6,533 9,581 16,114 
Sep 22,705 5,086 27,791 
O et 65 65 
Nov 
De c 
Total 824.434 16,612 186,832 11.487 10,227,531 

1990 Mar 24,700 11 ,542 36,242 
A pr 94,670 13,673 906 109,249 
May 181,582 35,394 2,184 219,160 
Jun 121,981 ni a 6,660 797 129,438 
Jul 17,307 1.101 18,408 
Aug 48,992 17,519 66,511 
Sep 6,793 2,541 9,334 
O et 474 474 
Nov 
Total 496,025 2,230 88,904 3,887 5,888,161 

1991 Mar 23,454 7,349 30,803 
A pr 78,374 12,582 30 90,986 
May 204,894 n/a 50,11 o 1 '124 256,519 
Jun 217,334 13,176 230,509 
Jul 129,548 8,267 137,815 
Aug 43,024 16,955 59,979 
Sep 4,801 16,153 20,955 
O et 4,242 4,242 
Nov 
Total 701,429 128,834 1 '154 8,318,081 

1Excluding the Faroes. continued 
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Table 13.1.1.2 (continued) 

Year Month Den mark Fara es Norway Scolland Total1 

1992 Mar 22,686 3,490 392 26,269 
A pr 148,866 10,998 2,975 160,256 
May 242,170 29,149 1,469 274,294 
Jun 265,879 44,197 311,545 
Jul 64,910 n/a 1,464 66,374 
Aug 6,574 6,574 
Sep 1 1 
O et 16 16 
Nov 
De c 
Total 751,102 9,139 89,298 4,836 854,462 

1993 Mar 18,374 8,006 o 26,830 
A pr 49,794 22,169 o 71,963 
May 134,695 19,213 o 153,908 
Jun 186,936 17,242 204 204,382 
Jul 56,049 n/a 2,883 o 58,932 
Aug 10,552 8,017 o 18,569 
Sep 4,474 6,421 o 10,895 
O et 13,145 9,392 o 22,537 
Nov 8,163 2,150 o 10,313 
Total 482,182 95,463 204 577,869 

1994 Mar 79 1,919 o 1,998 
A pr 98,123 18,887 o 117,010 
May 243,826 69,048 607 313,481 
Jun 222,409 48,228 4,755 275,392 
Jul 84,191 n/a 22,060 559 106,810 
Aug 2,320 7,922 o 10,242 
Sep 7,425 5,137 o 12,562 
O et 9 599 o 608 
Nov o o o o 
Total 658,381 173,800 5,921 838,103 

1995 Mar 12,980 5,646 o 18,626 
Apr 106,606 43,423 o 150,425 
May 210,966 71,961 397 284,572 
Jun 230,302 89,119 1,645 324,095 
Jul 69.777 n/a 6,112 4,674 75,889 
Aug 15,372 37,389 o 52,761 
Sep 705 2,916 o 3,621 
O et 1 '127 6,842 o 7,969 
Nov o o o o 
Total 647,835 263,408 6,716 917,958 

1Excluding the Faroes. continued 
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Table 13.1.1.2 (continued) 

Year Month Denmark Faroes Norway Scotland Total 
1996 Mar 1,202 829 2,031 

A pr 30,651 7,720 38,371 
May 137,629 45,637 2,742 186,008 
Jun 184,507 50,912 3,740 239,159 
Jul 131,018 n/a 17,610 68 148,696 
Aug 67,913 11,829 79,742 
Sep 34,257 11 ,955 46,212 
O et 13,222 12,480 25,702 
Nov 927 927 
Total 600,399 159,899 6,550 766,848 

1997 Mar 15,343 23,005 38,348 
A pr 88,690 52,642 141,332 
May 208,647 n/a 71,951 8029 288,627 
Jun 276,974 107,270 11581 395,825 
Jul 136,708 35,369 2396 174,473 
Aug 22,394 22,811 45,205 
Sept 2.490 24.448 26,938 
O et 640 13,067 13,707 
Nov o o 
Dec o o 
Total 751,886 350,563 22,007 1 '124,456 

1998 Mar 9,332 14,729 24,061 
A pr 60,796 130,629 191,425 
May 80,885 n/a 191,407 n/a 272,292 
Jun 77,929 204,102 282,031 
Total 228,942 540,867 769,809 
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Table 13.1.1.3. Monthly landings of sandeels (t) by Denmark and Norway from each area in Figure 13.5.13.1, 1993-1997 

1993 
Mar 
A pr 
May 
Jun 
Jul 
Aug 
Sept 
Oct 
Nov 
Total 

1994 
Mar 
A pr 
May 
Jun 
Jul 
Aug 
Sep 
O et 
Nov 
Total 

1995 
Mar 
A pr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Total 

1996 
Mar 
A pr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 

Total 

1997 
Mar 
Apr 
Mai 
Jun 
Jul 
Aug 
Sep 
Okt 
Total 

632 

lA 

222 
14,927 
47,453 

125,991 
7,942 

o 
o 
o 
o 

196,535 

79 
10512 
47346 

lB 

131 
11,121 

1,490 
3,038 
4,494 
1,573 

o 
o 

20 
21,867 

o 
41080 
36777 

85405 29250 
13679 1483 

o o 
o o 
o o 
o o 

!C 

o 
o 
o 

23 
65 
o 
o 
o 
o 

88 

2A 

o 
2,287 
7,546 
7,550 
6,894 

703 
186 
899 
112 

26,177 

21 168 
o 9700 
6 21386 
o 23947 
o 4966 
o 
o 1487 
o o 

157,021 108,590 ,021 
o o 

61,655 

o 
64,640 

105,246 
139,864 

12,612 
o 
o 
o 

322,361 

o 
8.792 

78,847 
112,059 
108,624 

1,313 
875 

o 
o 

310,510 

17 
23,736 

117,700 
132,631 
58,429 

1,660 

334,173 

3,769 
29,155 

9,646 
1,308 

o 
o 
o 
o 

43,878 

28 
35 

13,217 
81 

1,976 
461 

43 
2,671 

48 
18,560 

7,562 
35,036 
6,326 
2,751 
1.235 

293 

140 
53,343 

o 
17,990 
25,901 
68,056 

104 
34,151 

1,234 
o 

147,436 

10 
1,551 
4,595 

20,441 
59 

3,679 
767 

o 
o 

31,102 

2,326 
5,800 

584 

197 

8,907 

317 
10,529 
62,345 

3,874 
8,811 

867 
4 
o 

86,747 

o 
3,944 

13,739 
12,692 
1,282 
7,153 
1,256 

726 
o 

40,792 

1,402 
11,404 
24,309 
37,848 
14,212 

1,552 
1,024 

859 
92,610 

2B 

25,069 
38,170 
35,118 
21,544 
18,563 
7,863 
7,127 
9,296 
2,150 

164,900 

2C 

o 
o 
o 

148 
116 

o 
o 
o 
o 

264 

1730 o 
33383 2249 
78640 281 
47986 38 
27474 o 

7794 128 
5845 o 

522 o 
o o 

203,374 2,696 

14,428 
26,818 
47,201 
58,920 

9,605 
3,242 
1,683 
7,555 

169,452 

o 
248 
340 
369 

o 
o 
o 
o 

957 

2,379 o 
21,184 o 
54,993 611 
32,264 489 
9,565 l 
8,849 125 

12.586 3,307 
10,252 o 

879 o 
152,951 4,533 

25,821 
42,308 535 
76,216 487 

142,941 
42,478 
24,113 15 
23,859 156 
12,513 

390,249 l, 193 

3 

928 
4,496 

34,186 
13,509 
6,871 
5,744 
3,501 

11,807 
7,803 

88,845 

4 

30 
747 

17,192 
5,D18 
3,608 

o 
o 
o 
o 

5 

o 
55 

685 
1,879 
1,258 

o 
o 
o 
o 

6 

o 
160 

10,238 
25,682 

9,121 
2,686 

81 
535 
228 

26,595 3,877 48,731 

o o o o 
17145 318 o 113 
83588 1064 10 2314 
41184 
27813 

174 
5048 

79 
o 

10087 
4521 

o 
o 
o 
o 

2572 16450 
267 23164 

o 5 
o o 
o 
o 

o 
o 

175,031 15,990 2,849 42,046 

94 
123 

27,795 
16,343 
7,541 
6,507 

615 

o o 
751 o 

2,267 293 
12,261 4,424 
11,301 367 

o 193 
o o 

18 
171 

3,539 
18,676 
25,548 
7,801 

85 
410 o o 4 

59,428 26,580 5,277 55,842 

o 
5,438 

18,817 
25,078 
22,477 
34,315 
19,781 
8,156 

o 
134,062 

1,220 
21,745 
36,499 
36,966 
11,632 
3,497 
1,230 

134 
112,923 

o o 
247 o 

2,509 455 
7,097 1,711 
2,885 802 

o o 
o o 
o o 
o o 

o 
534 

3,064 
35,186 
6,034 
5,441 
2,262 

o 
o 

12,738 2,968 52,521 

180 
1,768 13,636 

51 29,935 
1,278 31,738 
1,602 12,211 

666 
61 

15,923 4,699 88,427 

3,074 
l ,121 

ll,057 
83 

588 

Shetland 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1,160 

1,000 

2,100 



TabJe 13.1.1.4 Annuallandings (000 t) of Sandeels by area of the Nonh Sea (Denmark, Norway and UK (Scotland)). Data 
provided by Working Group members (Figure J3.5.13.J). 

Area Assessment areas 

Year JA lB JC 2A 2B 2C 3 4 5 6 Shetland Nonhem Southem 

J972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

19982 

98.8 

59.3 

50.4 

70.0 

154.0 

171.91 

159.7 

194.5 

215.1 

105.2 

189.8 

197.4 

337.8 

28.1 3.9 

37.J 1.2 

J78.0 1.7 

38.2 17.8 

3.5 39.7 

34.0 62.0J 

50.2 

0.9 61.0 

3.3 119.3 

O.l 42.8 

5.4 4.4 

2.8 

4.1 5.9 

24.5 

16.4 

2.2 

12.2 

71.8 

1541J 

346.5 

32.3 

89.5 

151.9 

132.1 

59.4 

74.9 

85.1 0.0 

60.6 0.0 

177.9 0.0 

154.7 4.8 

38.5 3.1 

179.7 uJ 

70.3 

27.0 72.3 

52.4 27.0 

11.7 23.9 

24.9 2.3 

17.7 

30.4 O.l 

13.5 

8.7 

29.0 

38.2 

50.2 

71.4 

42.5 

34.1 

90.0 

59.6 

37.4 

57.7 

51.3 
281.4 46.9 2.8 82.3 7.1 O.l 29.9 

295.2 35.7 

275.1 63.6 

291.1 58.4 

228.3 31.0 

J41.4 1.4 

228.2 7.1 

422.4 3.9 

196.5 21.9 

157.0 108.6 

322.4 43.9 

8.5 55.3 244.1 

I.l 53.5 325.2 

2.0 47.0 256.5 

0.5 167.9 334.1 

O.l 80.4 156.4 

0.7 IJ4.0 252.8 

4.2 168.9 67.1 

O.l 26.2 164.9 

61.7 203.4 

147.4 86.7 169.5 

2.0 84.8 

0.4 5.6 

0.3 37.6 

1.5 J25.3 

0.6 61.0 

1.8 110.5 

0.3 101.2 

0.3 88.0 

2.7 175.0 

1.0 59.4 

58.3 

37.4 

27.4 

42.8 

59.2 

28.0 

37.4 

79.4 

30.8 

63.4 

75.7 

87.6 

56.0 

46.6 

22.5 

21.4 

35.3 

30.5 

45.5 

22.6 

20.1 

26.6 

16.0 

26.6 
310.5 18.6 31.2 40.8 153.0 4.5 134.1 12.7 

352.0 53.3 8.9 92.8 390.5 1.2 112.9 18.1 

270.4 55.4 2.0 85.3 254.3 1.0 35.2 24.9 

1 Assessment are as: Nonhem - Areas lB, l C, 2B, 2C, 3. 

Southem- Areas JA, 2A, 4, 5, 6. 

20nly January-June included. 

6.7 

9.6 

11.7 

12.3 

8.9 

13.0 

6.4 

5.4 

8.7 

13.3 

6.9 

8.0 

3.9 

28.0 

59.7 

25.4 

19.2 

36.7 

25.3 

27.2 

44.3 

57.1 

45.1 

74.7 

66.0 

60.2 

18.7 84.5 

4.0 80.3 

7.7 45.1 

12.0 102.2 

4.5 95.1 

13.8 85.5 

1.0 93.1 

2.8 54.4 

3.9 48.7 

2.8 42.0 

5.3 55.8 

3.0 52.5 

4.7 88.6 

2.9 38.4 

0.0 

0.0 

7.4 

12.9 

20.2 

21.5 

28.1 

13.4 

25.4 

46.7 

52.0 

37.0 

32.6 

17.2 

14.0 

7.2 

4.7 

3.5 

2.3 

+ 
o 
o 
o 

1.2 

1.0 

2.1 

130.6 

107.6 

386.6 

253.7 

135.0 

348.4 

163.0 

195.3 

292.0 

138.1 

74.4 

78.2 

91.8 

79.7 

375.1 

395.9 

384.8 

492.4 

219.5 

372.9 

176.7 

276.0 

489.7 

421.2 

341.2 

566.8 

347.9 

633 

216.3 

182.4 

117.1 

156.5 

330.6 

392.3 

577.2 

355.9 

401.2 

378.9 

479.2 

419.0 

532.8 

513.5 

457.4 

402.8 

487.6 

526.3 

366.7 

458.9 

668.6 

301.9 

279.5 

496.8 

4J9.5 

535.8 

421.9 
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Table 13.1.2.1 Sandeel in the North Sea. Natura[ mortality, maturity and stock 
weight at age. 

Weight at age in the stock Maturity Natura[ mortality 

Age 1997 1997 1998 Jan-Jun Ju1-Dec 

Jan-Jun Jul-Dec Jan-Jun 
o 2.2 2.3 1.8 0.0 0.8 

l l 5.5 l 8 l 4.9 l 0.0 l LO l 0.2 

2 l 9.3 l 12 l 8.4 l 1.0 l 0.4 l 0.2 

3 

l 
12.5 

l 
14.7 

l 
!I.l 

l 
1.0 

l 
0.4 

l 
0.2 

4+ 19.6 18.9 14.8 1.0 0.4 0.2 



Table 13.1.2.2 Sandeels in the northern North Sea. Catch in numbers. half-year (millions). 

Age 1979 
group 

l l 2 

o - 44.203 

l 2,335 

2 1,328 

3 242 

4 5 

5+ 7 

Age 1984 
group 

l l 
o -

l 11,692 

2 1.647 

3 !53 

4 5 

5+ -

Age 1989 
gro up 

l l 
o 6,163 

l 57.002 

2 2,233 

3 3,406 

4 

5+ 

Age 1994 
group 

l l 
o 398 

l 28,490 

2 7,125 

3 5,954 

4 l ,579 

5+ 577 

18ased on Norwegian data only. 
Nore: l = Jan-Jun. 

2 = Jul-Dec. 

1,310 

433 

66 

lO 

-

2 

-

1,207 

121 

43 

-

2 

3.380 

4.038 

274 

-

2 

456 

829 

1,211 

396 

12 

12 

1980 

l l 
17 

13,394 

8,865 

1,050 

645 

183 

1985 

l l 
l 

2,688 

3,292 

1,002 

377 

103 

!990' 

l l 
1.599 

10,551 

1.481 

232 

-

-

1995 

l l 
-

36,140 

3.360 

1.091 

116 

29 

1981 1982 

2 l l 2 l L 
8.349 17 9,128 2 

1,173 5.505 346 3,518 

214 4,109 94 2,132 

19 904 14 556 

4 128 6 76 

4 46 - 9 

1986 1987 

2 l l 2 l l 
349 7 7,105 -

109 23.934 7,077 26.236 

239 2.600 473 10.855 

89 200 - 350 

7 - - 107 

4 - 48 

1991 1992 

2 l l 2 l l 
18,293 - 13.616 137 

- 41.855 866 9.871 

- 2,342 28 4,056 

- 908 8 486 

- 225 3 195 

- 93 - Il O 

1996 1997 

2 l l 2 l 

4.046 31,822 1,991 

3,374 11,507 1.706 67,267 

338 5.377 1,772 3,450 

26 760 136 2,938 

2 238 24 372 

- 62 31 650 

1983 

2 l l 2 

6,530 - 7.911 

65 5,684 303 

- 1,215 316 

- 89 19 

- 8 -

- 4 -

1988 

2 l l 2 

455 2,453 13.196 

5,768 9.855 1,283 

198 25,922 340 

- 1,319 119 

26 17 

- - -

1993 

2 l l 2 

6,797 - 26,960 

48 15,768 1,004 

3 2.635 112 

- 1,023 34 

207 8 

- 439 14 

1998 

2 l l 2 

2,332 1,902 

10,909 5,369 

509 27.664 

6 2,160 

l 165 

l 126 

635 



Tablel3.1.2.3 SANDEEL. North Sea. Northem 
area. Mean weight at age (g) in the catch for 
1993-1997 and 1998. first half. Data from 
Denmark and Norway. 

1993 Half-year 

Age 2 

o 0.92 2.71 
l 5.97 10.37 
2 20.62 19.22 
3 24.92 20.28 
4 19.65 20.27 

5+ 23.31 22.00 

1994 Half-year 

Age 2 
o 1.10 6.58 
l 6.43 22.75 
2 13.70 30.20 
3 15.08 58.07 
4 18.18 59.30 

5+ 21.47 85.00 

1995 Half-year 

Age 2 

o 5.08 
l 6.95 13.46 
2 19.75 1420 
3 24.90 21.00 
4 23.01 19.00 

5+ 31.!7 

1996 Half-vear 

Age 2 
o 2.94 
l 7.80 10.85 
2 14.98 14.92 
3 25.93 15.59 
4 36.29 20.72 

5+ 42.04 25.81 
1997 Half-vcar 
Age 2 
o 2.2 2.1 
l 4.6 8.0 
2 7.7 10.6 
3 13.0 10.7 

4+ 21.7 17.2 
1998 Half-vear 
Age 
o 1.8 
l .u 
2 8.5 
3 11.8 

4T 26.0 

636 



Tahlc 13.1.2.4 SANDEELS in lhe Southern North Sea. Cat~,;h in numhcrs, half-year (miHions). 

Age 1977 1978 197Y 1980 1981 1982 1983 
gruups 

2 l 2 l 2 l 2 l 2 l 2 l 2 

o 13,263 922 41,124 181 I,Y47 ti2 72 415 43,420 242 5,039 955 Y,298 

IY,500 269 58,83Y 2,774 16,018 5,210 33,26Y 4,738 13,3Y4 407 56,545 4,718 2,232 240 

2 5,596 27 16,948 385 22,737 2,085 12,472 840 Il ,719 1,892 6,224 490 35,02Y 2,806 

3 6,300 8 l ,793 124 4,487 138 3,794 575 2,466 115 3,277 344 934 513 

4 965 8 1,006 97 1.21i5 IlO 375 9 774 36 l ,813 36 234 2 

5 445 3 114 26 441 30 63 353 3 Y4 4 122 
6 239 3 21 26 244 50 84 24 25 
7+ 159 39 9 35 + 21 8 6 

Age. 1984 1985 IY86 IY87 1988 IY89 IY90 
groups 

2 l 2 l 2 l 2 l 2 l 2 l 2 

u 20 li,573 Il ,940 112 298 1,420 29 
l 62,517 9,423 7.790 1.896 43,62Y 5,350 4,351 3.095 2,349 44.444 1.619 
2 2,257 92 39.301 3,229 7,333 293 22,771 6.664 10,074 234 405 165 
3 13,271 577 2,41)0 2,234 l ,604 241 l, ISX 196 17,914 2,084 957 35 
4 267 44 233 163 30 y 141 45 I,Y20 63 3,350 122 
5 liN 18 77 y 24 6 617 5 18 l 
6 hh 7 31) 146 

7+ 7 2X 86 

Age IYYI 1992 IY93 IY94 1995 IW6 19Y7 1998 

grnups 

2 l 2 l 2 l 2 l 2 l 2 l 2 

o 12,!15 2 !34 838 2,089 !8Y 

l 20,058 11.411 60,337 3,Y03 3,581 l ,037 24,697 4,0Y3 39,683 3,166 10,!52 2,031 4Y,347 14,551 65 

2 9,224 344 10,021 3X2 14,65Y Y 53 2,5Y4 322 6,607 2,78Y !5,Y4Y 4,082 3.438 511 8,871 

3 l ,3211 Ill 1,002 !57 3,7117 266 2,654 IY8 l ,555 307 6,377 536 2,266 388 36,Y30 

4 454 427 25 451 60 447 116 988 Y3 596 312 588 72 3, Ill 

5 6Y 2 375 17 268 21 217 41 477 550 56 58 l ,433 

li 103 5 186 Ill 61 21 20 Yl 148 658 

7+ 22 2 31 3 lY 13 

Note: l = bnuary-June 

2 = July-Dct.:cmbl!r 
~ 
w 
-J 

(l:\A\l,.M\WGRFI'S\\a..'GN~SK\RI:I'I*.TS\1'14(1\T 1112-l- DIK' \XI!0/9X 15:32 
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Table 13.1.3.1 

Year 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

Sandeel. Nonhern Nonh Sea. Danish CPUE data (t/day). 

5-50 

11.2 

!I.l 

14.6 

12.1 

21.0 

23.7 

19.0 

16.3 

14.5 

16.7 

16.6 

14.9 

26.9 

19.6 

16.5 

24.9 

16.9 

17.9 

113.2 

21.6 

17. l 

21.3 

16.8 

16.6 

17.6 

15.1 

20.4 

18.5 

24.3 

21.9 

15.3 

14.1 

50-100 

17.2 

17.1 

24.8 

17.2 

32.0 

37.8 

25.6 

25.2 

21.6 

25.5 

24.6 

19.3 

32.0 

29.5 

21.1 

34.9 

24.4 

17.7 

25.7 

22.0 

23.5 

27.5 

31.8 

21.3 

22.3 

32.5 

26.3 

25.4 

21.4 

31.5 

34.6 

30.6 

26.2 

Vesse1 size (GRT) 

100-150 150-200 

First half year 

31.8 

23.6 

33.4 

35.7 

45.5 

67.0 

34.4 

36.7 

27.3 

38.4 

36.3 

33.6 

53.9 

49.5 

35.9 

51.4 

28.0 

26.7 

23.9 

32.1 

51.2 

50.2 

66.5 

42.5 

41.0 

27.8 

42.5 

34.7 

36.5 

61.8 

57.8 

39.1 

56.1 

44.6 

Second half year 

33.6 

31.0 

21.5 

25.8 

50.2 

23.9 

30.0 

23.6 

29.4 

40.8 

35.2 

26.5 

42.7 

46.1 

41.9 

32.5 

46.7 

32.9 

35.2 

39.6 

50.0 

24.3 

32.4 

27.3 

34.1 

44.8 

38.2 

27.5 

53.5 

53.8 

37.8 

34.1 

200-250 

47.6 

31.6 

44.4 

57.9 

63.9 

78.6 

48.0 

49.6 

29.5 

47.6 

60.6 

47.2 

75.0 

61.0 

36.7 

76.8 

52.0 

19.9 

44.5 

60.7 

77.9 

42.6 

38.0 

28.3 

40.4 

54.4 

53.6 

38.8 

59.8 

58.6 

47.4 

40.2 

250-300 

40.8 

36.4 

55.5 

67.2 

57.4 

79.9 

47.8 

51.4 

27.4 

47.5 

46.9 

51.1 

87.9 

66.9 

40.0 

58.9 

54.4 

34.3 

28.3 

33.3 

74.0 

25.4 

33 .l 

35.6 

32.6 

51.3 

50.9 

47.9 

65.8 

62.7 

44.9 

33.6 

>300 

25.8 

41.3 

19.7 

55.8 

71.8 

113.0 

75.3 

76.2 

39.7 

72.2 

76.9 

51.8 

102.5 

73.6 

56.2 

90.4 

65.5 

57.1 

24.0 

80.7 

46.3 

43.9 

25.0 

53.3 

72.5 

52.1 

59.0 

74.6 

68.6 

47.3 

43.3 

639 



Table 13.1.3.2 

640 

Year 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

Sandeel. Sou!hern Nonh Sea. Danish CPUE data (t/day). 

5-50 

16.1 

17.0 

19.9 

13.8 

23.2 

23.9 

19.2 

19.4 

20.0 

27.0 

18.4 

17.2 

24.6 

23.6 

23.4 

32.2 

20.0 

15.1 

12.7 

13.2 

18.4 

16.2 

18.8 

26.7 

27.9 

21.4 

21.3 

20.2 

28.6 

28.6 

22.9 

22.9 

50-100 

26.9 

20.6 

26.3 

21.2 

31.4 

33.9 

26.8 

24.5 

20.8 

30.0 

23.4 

18.1 

29.0 

33.2 

25.3 

36.7 

27.1 

20.3 

21.3 

16.4 

19.5 

25.2 

22.6 

29.3 

26.2 

32.8 

26.8 

28.7 

22.7 

38.9 

42.2 

23.3 

25.9 

Vesse1 size (GRT) 

100-150 150-200 

First half year 

43.1 

36.3 

42.6 

35.5 

41.1 

53.9 

42.9 

43.3 

30.4 

49.5 

53.1 

38.1 

59.1 

63.7 

40.9 

60.1 

35.3 

47.2 

44.4 

50.4 

43.4 

49.8 

67.4 

52.3 

52.3 

33.7 

50.3 

63.2 

40.2 

59.5 

63.5 

48.4 

55.9 

46.7 

Sewnd half year 

37.5 

25.1 

26.9 

26.0 

32.5 

41.4 

29.9 

27.0 

36.4 

41.8 

36.7 

30.8 

50.4 

50.2 

56.3 

35.5 

40.5 

32.4 

34.2 

35.8 

44.5 

45.8 

31.1 

38.3 

41.3 

49.4 

42.6 

35.6 

54.3 

53.3 

69.4 

41.7 

200-250 

59.2 

49.1 

60.9 

49.8 

58.9 

76.1 

60.0 

58.9 

39.8 

62.8 

83.8 

58.6 

75.2 

68.0 

58.8 

86.5 

60.9 

45.4 

36.5 

36.2 

45.8 

49.3 

38.6 

38.0 

48.3 

65.1 

44.8 

45.3 

60.7 

72.4 

81.0 

54.8 

250-300 

53/2 

51.2 

56.4 

49.1 

58.4 

76.4 

56.6 

55.2 

35.7 

60.7 

82.4 

60.9 

78.9 

80.0 

56.4 

90.3 

61.2 

27.9 

34.0 

40.2 

38.2 

51.8 

45.6 

31.1 

29.3 

45.2 

53.7 

39.1 

39.3 

56.9 

60.8 

87.5 

51.0 

>300 

59.6 

50.9 

60.1 

56.3 

69.4 

115.5 

82.8 

74.3 

49.1 

92.8 

115.9 

89.5 

96.6 

00.8 

84.1 

124.9 

87.8 

34.7 

40.9 

39.4 

55.5 

75.4 

44.0 

40.4 

42.7 

98.3 

58.3 

51.8 

65.2 

73.9 

123.6 

74.9 



Table 13.1.3.3 Danish CPUE data. Parameter estimates from regressions ofln(CPUE) versus In( Av. 
GRT) together with estimates of standardized CPUE (200 GRT) 

CPUE ~ b. GRT' 

Northem North Sea 

Jan·Jun Ju1-Dec 

Year SLOPE INTERCEPT R-sguare CPUE SLOPE INTERCEPT R-syuare CPUE 
1987 0.57 3.60 0.98 75.2 0.20 11.22 0.58 31.9 
1988 0.48 3.58 0.95 ~6.4 0.36 5 06 0.96 33.9 
1989 0.55 2.54 0.98 ~7.5 0.23 8.11 0.87 27.3 
1990 0.33 5.13 0.95 29.4 0.33 6.37 0.89 37.3 
1991 0.52 2.99 0.97 46.5 0.58 2.31 0.99 ~9.4 

1992 0.55 2.55 0.94 47.0 0.41 5.05 0.96 437 
1993 0.54 2.40 0.97 40.9 0.43 3.86 0.90 37.4 
1994 0.5~ 4.02 0.96 70.3 0.45 5.20 0.98 56.1 
1995 0.54 3.36 0.99 57.8 o ~5 5.15 1.00 55.5 
1996 O.H 3.74 0.95 38.9 0.43 4.3 0.96 42.3 
1997 0.47 5.11 0.95 62.60 0.40 424 0.96 35.60 
1998 0.54 2.62 0.97 45.70 

Southem North Sea 

Jan -Jun Ju1-Dec 

Year SLOPE INTERCEPT R-sguare CPUE SLOPE INTERCEPT R-sguare CPUE 
1987 0.58 3.28 0.97 71.7 0.55 2.54 0.95 47.4 
1988 0.55 3.00 0.97 54.7 0.27 8.17 0.91 34.4 
1989 0.53 3.18 0.96 52.6 0.15 15.33 0.69 33.7 
1990 0.3~ 5.93 0.92 35.8 0.20 1~.18 0.94 ~1.8 

1991 0.45 5.54 0.93 58.8 0.5~ 3.23 Il. 93 56.3 
1992 0.74 141 0.96 70.6 <U4 6.85 0.95 42.5 
1993 0.64 1.67 0.93 51.0 0.37 5.56 0.94 38.5 
1994 0.55 3.60 0.96 67.8 0.32 10.23 0.99 55.6 
1995 0.55 3.71 0.97 69.6 0.36 8.88 0.97 60.1 
1996 0.48 4.14 0.93 53.3 o 68 1.97 0.93 73.8 
1997 0.51 5.17 092 76.7 O.H 4.67 0.93 48.3 
1998 0.55 2.89 0.96 54.0 

641 



Tahle 13.1.3.4 SANDEEL Southem North Sea. Standardized CPUE. based on Danish data. 

Total Int'l fishing 
Total effort ('000 days) 

Year Half-year CPUE international 
Catch 

(t/day) ('000 t) Half-vear 

I982 48.2 426.5 8.9 
2 35.7 52.6 !.5 

1983 42.8 359.8 8.4 
2 33.9 59.3 1.8 

1984 50.5 46I.l 9.1 
2 32.9 7I.l 2.2 

I985 l 41.9 417.1 !0.0 
2 33.6 110.6 3J 

I986 l 53.7 386.4 7.2 
2 H.l 75.5 1.7 

1987 71.7 297.7 n 
2 H.4 105. I 2.2 

1988 54.7 462.0 8.5 
2 34.4 33.4 l. O 

1989 52.6 506. I 9.6 
2 33.7 18.5 O. 5 

1990 35.8 3-l 1.7 9.5 
2 -!1.8 24.0 0.6 

1991 58.8 326 6 5.6 

2 56.3 132.3 2.4 

I992 70.6 62I.l 8.8 
2 -!2.5 73.0 1.7 

1993 l 51.0 267.7 5.3 
2 38.5 3-!.2 0.9 

1994 67.8 226.4 3.3 

2 55.6 -!7.6 0.9 

1995 69.6 429.2 6.2 

2 60.1 67.6 I.l 

1996 53.3 292.5 5.5 

2 73.8 138.7 1.9 

1997 76.7 421 5.5 

2 -!8 3 139 2.9 

1998 5-l.O -!35 8.1 
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Table 13.1.3.5 Sandeel northern North Sea. Norwegian effort data. 

Year Fishina days Mean [!rDSS register tonn age (GRI) 1 

Jan-Jun Jui-Dec Jan-Jun Jui-Dec 
1976 595 198.8 
1977 2212 457 172.3 184.9 
1978 1747 806 203.4 203.7 
1979 1407 1720 213.8 188.9 
1980 2642 1099 215.5 210.3 
1981 1740 404 216.6 190.9 
1982 1206 209.1 
1983 304 66 254.6 191.1 
1984 145 182.6 
1985 366 219.5 
1986 1562 567 201.1 187.4 
1987 2123 1584 218.8 200.9 
1988 3571 925 203.3 198.2 
1989 4292 588 192.3 202.1 
1990 2275 731 207.9 189.2 
1991 1749 958 199.7 194.1 
1992 1202 23 204.5 212.7 
1993 1462 971 230.9 200.6 
1994 2559 742 222.3 226.5 
1995 3305 980 215.7 217.6 
1996 1935 724 223.9 218.6 
1997 3354 1484 217.9 221.2 
1998 2567 222.7 

1Av. GRT pr. !rip. 
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Table 13.1.4.1 cont. 

Catch in numbers for fleet: 
Fishery in the Northern North Sea 

Year 

season 
AGE 

SOP 

Year 
Season 
AGE 

SOP 

Year 

Season 
AGE 

o 
l 
2 

4+ 

o 
l 

2 

3 
4+ 

o 
l 

2 

1983 
l 

5684. 

1215' 

"· 12. 

50871. 

1989 

56661. 
2219. 
3385. 

o. 

437540. 

1995 
l 

2 

7911. 

303. 
316. 

19. 

o. 

37464. 

2 

3380. 

1984 

l 

11692. 

1647. 

153. 
5. 

91792. 

1990 

4038. 13101. 

274. 3907. 
o. 578. 

o. 17 5. 

57222. 148400. 

4046. 

3374. 
338. 

26. 

1996 

11507. 

5377. 

7 60. 

l 

2 

o. 
1207. 

121. 

43. 

O. 

20871. 

2 

1210?. 

1670. 
342. 

51. 
15. 

70800. 

2 

31822. 

l 706. 
1772. 

136. 

1985 
l 

2688. 

3292. 
1002. 

480. 

106279. 

1991 
l 

41855. 
2342. 

908. 
318. 

374465. 

1997 

l 

70163. 
3600. 
3065. 

2 

349. 
109. 
239. 

89. 
11. 

12946. 

2 

13616. 
866. 

28. 

8. 

3. 

55404. 

2460. 

11512. 
62 fl. 

1986 

l 

23934. 
2600. 

200. 
o. 

174378. 

1992 

9871. 
4056. 

486. 
305. 

115957. 

1998 
l 

5607. 
28890. 

2256. 

4+ 

36140. 

3360. 
1091. 

145. 2. 300. 55. 1066. 2. 303. 

SOP 348280. 71351. 201253. 141923. 413447. 104011. 303053. 

Catch in numbers for fleet: 
Fishery in the Southern North Sea 

Year 
Season 

AGE 

SOP 

Year 
Season 
AGE 

SOP 

o 

2 
3 

4+ 

o 
l 

2 

3 
4+ 

1983 

2232. 
35029. 

934. 
387. 

380561. 

1989 

44444. 
4525. 

957. 

3368. 

309830. 

646 

2 

92 98. 

1984 
l 

240. 62517. 
2906. 2257. 

513. 13272. 
2. 442. 

61745. 556796. 

l. 

1619. 
165. 

35. 
123. 

22244. 

1990 
l 

20179. 
16670. 

2467. 
745. 

341700. 

1985 1986 

2 2 

o. 1:..940. 
9423. 7790. 1896. 43629. 

92. 39301. 3229. 7333. 
577. 2490. 2234. 16•.)4 

44. 265. 298. 30. 

R0581. 472949. 114931. 335960. 

2 

597. 
1438. 

477. 
71. 
21. 

24000. 

1991 
l 

20058. 
9224. 
1320. 

454. 

345866. 

2 

12115. 

11411. 
344. 
111. 

o. 

123092. 

1992 
l 

60337. 
10021. 

1002. 

621. 

618474. 

2 

7105. 
7077. 

473. 
o. 
o. 

128325. 

2 

6797. 
48. 

3. 

o. 
o. 

38189. 

2 

112. 

1987 
l 

26236. 
10855. 

350. 
155. 

305979. 

1993 

15768. 

263 5. 
1023. 

646. 

188264. 

1987 
l 

455. 
5768. 

198. 
o. 
o. 

83202. 

26960. 
1004. 

112. 
34. 

22. 

86785. 

298. 

1988 
l 

9855. 
25922. 

1319. 
26. 

430970. 

1994 
l 

28490. 
7225. 
5954. 
2155. 

413536. 

1988 
l 

5350. 4351. 3095. 2349. 
293. 22771. 6664. 10074. 
241. 1158. 196. 17914. 

13. HiS. 51. 2769. 

47286. 296758. 105111. 464851. 

2 

134. 
3 903 . 

382. 
157. 

34. 

47520. 

:_993 

3581. 
14659. 

3707. 
1012. 

267430. 

2 

838. 
1037. 

953. 
266. 

87. 

34453. 

1994 
l 

24697. 

2594. 
2654. 

715. 

226318. 

2 

13196. 
1283 . 

340. 
119. 

17. 

71479. 

457. 
829. 

1211. 
396. 

25. 

83222. 

2 

o. 
o. 

234. 
2 084. 

68. 

40003. 

2 

O. 
4093. 

322. 
198. 
137. 

47670. 



Table 13.1.4.1 cont. 

Year 
Season 

AGE 

SOP 

o 
l 

2 

3 

4• 

1995 

l 

39683. 
6607. 

1555. 
1226. 

427820. 

2 

o. 

1996 

l 2 

2089. 

3166. 10152. 2031. 

2789. 15949. 4082. 

307. 6377. 536. 
157. 1164. 1023. 

67591. 293099. 138914. 

19:97 

l 

52357. 

3648. 

2404. 
683. 

419584. 

Stock numbers (at start of seasonl 

Year 

Season 

AGE 

SSN 

o 
l 

2 
3 ,. 

1983 
l 

98493. 

88400. 
3451. 

498. 

92348. 

1984 

869550. 
31432. 319179. 
29582. 25243. 

1476. 21395. 
6. 729. 

47367. 

2 

227639. 

1985 
l 

94482. 102285. 

13725. 67737. 

3350. 11045. 

123. 2243. 

81025. 

198. 

15263. 

536. 

407. 

136. 

138824. 

1205954. 

1998 

l 

9333. 
38856. 

3274. 

2200. 

433588. 

1986 

l 2 

6301::..9. 

1987 

l 

31273. 533632. 155333. 278293. 
10533. 23790. 7815. 1::..5932. 

4545. 5486. 2200. 5705. 
894. 2071. 1364. 2683. 

31347. 124320. 

200336. 
83826. 
50181. 

2589. 

1537. 

1988 

89512. 
60612. 
34876. 

3155. 

98642. 
SSB 1210190. 712238. 1122980. 458732. 1634494. 1511335. 

723763. 
25528. 
11138. 

7631. 
o. 

TSN 190841. 912046. 426546. 339319. 183310. 1253198. 564979. 796831. 402613. 338470. 188154. 768080. 
TSB 1705607. 1801161. 2266870. 1566231. 1551553. 2048216. 2689314. 2932843. 2942472. 2017571. 1905189. 1650979. 

Year 
Sea son 
AGE 

SSN 

SSB 

o 
l 

2 
3 ,. 

1989 
l 

316362. 
19739. 

8616. 
4254. 

32610. 
512753. 

2 

3 32369. 
55060. 

7710. 
2221. 

94. 

1990 

147076. 
39961. 

5915. 
1786. 

47662. 
670330. 

651564. 

1991 
l 

33921. 284251. 
9940. 24961. 
1471. 7397. 

<144. 1426. 

33783. 
484797. 

2 

830301. 
67018. 

7262. 
3134. 

324. 

1992 
l 

355830. 
43761. 

5609. 
2720. 

52091. 
725858. 

2 

325276. 
38319. 
17809. 

2542. 
1065. 

1'193 

H1510. 
68735. 
14232. 
2780. 

85747. 
1165384. 

633755. 
40323. 
31915. 

5667 
506. 

1994 
l 

266131. 
31167. 
25166. 

4684. 

61017. 
859424. 

2 

fl11567. 
65645. 
12852. 

9 822. 
790. 

TSN 348972. 397453. 194739. 697341. 318034. 908039. 407921. 435011. 227257. 712157. 327148. 900676. 
TSB 1904746. 1179383. 1296875. 1441295. 1704233. 1803655. 2177646. 1768148. 1802179. 1917498. 2525405. 6880782. 

Year 
Sea son 
AGE 

SSN 

o 

,. 

1995 

364354. 
49292. 

9135. 
8·J04. 

66431. 

2 

366373. 
88050. 
24AR1. 

3957 
42,3 . 

1996 
l 

1619'...0. 
66171. 
17542. 
6268. 

8398:.. 

2 

2069407 

1997 
l 

46426. 907113. 
26896. 34629. 

5915. 16723. 
3003. 5718. 

57071. 

2 

1:18397. 
259396. 

17279. 
6732. 
24 01. 

1998 

87364. 
188149. 

13093. 
6979. 

208221. 
SSB 1109999. 1048200 643:!.66. 1829076. 
TSN 430786. 487503. 25B91. 2151647. 964184. 484205. 295585. 
TSB 3707846. 3254845. 2141090. 7134841. 5632288. 2883168. 2257150. 
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Table 13.1.4.1 cont. 

Partial fishing mortality for fleet: 
Fishery in the Northern North Sea 

Year 
Season 

AGE 

o 
l 

2 

3 ,. 
F ( 1- 2) 

Year 
Sea son 
AGE 

o 
l 

2 

•• 
F { 1- 2) 

Year 

sea son 
AGE 

o 
l 

2 

3 ,. 
F i 1- 2) 

1983 
l 

o. 096 

0.022 
0.0'37 

0.051 

0.059 

1989 

o. 3 54 

0.168 
0.659 
0.000 

a. 2 61 

1995 

.180 
.J.093 

.172 

0.024 

0.137 

2 

o. 013 
o. 011 

o. 012 

0.018 
0.000 

o. 012 

2 

o. 015 
o. 086 

o. 040 

o. 000 

o. 063 

0.016 

0.044 
0.016 
0.008 

0.001 

0.030 

1984 
l 

0.056 
0.087 

o. 013 

0.011 

0.071 

1990 

l 

0.164 
o .165 

o. 165 

o. 165 

0.165 

1996 

o. 12 3 

o. 120 

o. o 68 
o. 067 

o. 121 

Partial fishing mortality for fleet: 
Fishery in the Southern North Sea 

Year 
Sea son 
AGE 

o 
l 

2 

F ( 1- 2) 

Year 
Season 

AGE 

o 
l 

,. 
F ( 1- 2) 

648 

1983 
l 

0.038 

.621 

.392 

.655 

.329 

1989 

0.277 
o. 3 42 

o .186 
1. 701 

D. 310 

2 

0.016 
0.009 
.:.u 

D.473 

485 

o 060 

o. 000 

0.034 

o. 024 

0.018 

0.029 

1984 

o. 2 97 

o .113 

L 149 
L U9 

o. 2 08 

~990 

l 

0.253 
o. 706 
o. 706 

o. 706 

0.479 

2 

0.000 
0.015 
0.010 

0.016 
0.000 

o. 012 

2 

o. 027 

o. 057 
0.040 
0.040 
o. 040 

0.048 

0.023 
0.042 

0.082 
0.027 

o. 025 

0.062 

2 

0.000 

o .117 

0.007 

.211 

.482 

0.062 

2 

0.001 
0.049 

0.055 
o. 055 
0.055 

0.052 

2 

1985 

0.044 
0.090 

o .133 
o. 318 

0.067 

1991 

0.269 
o. 153 

0.179 
0.385 

o. 211 

1997 
l 

D .134 

0.143 

0.271 

o. 272 

0.138 

1985 
l 

0.129 
1.076 

0.331 
o. 175 

o. 602 

1991 

o. 12 9 

o. 602 
o. 2 60 

0.550 

o. 365 

2 

0.000 

0.004 

o. 03 o 
0.030 
o. 017 

0.017 

2 

o. 02 4 

0.016 

0.004 
0.003 

0.010 

0.010 

.018 

. 052 

.042 

.001 

.001 

0.047 

2 

o. 014 

0.069 
0.409 
0.741 

0.449 

o. 2 3 9 

2 

. 022 

. 2 08 
0.054 

o. 040 
o. 000 

o .131 

1986 

l 

0.0?7 

0.172 
0.054 

0.000 

o .125 

1992 

l 

0.050 
o. 137 

o .123 
o. 167 

0.093 

1998 
l 

o. 114 

0.232 
0.272 

o. 06 6 

o. 17 3 

1986 

l 

o. 140 
o. 485 

o .433 
O.G18 

0.313 

1992 

o. 306 

O. 33 8 
0.254 
o .341 

0.322 

2 

o. 016 
0.052 
0.070 
0.000 
o. 000 

o. 061 

2 

o. 031 
0.001 
o. 000 

o. 000 
O. 000 

o. 000 

2 

0.000 

0.040 

0.044 
0.:28 

o. 015 

0.042 

2 

0.001 
0.050 

o. 024 
0.070 

0.036 

o. 037 

1987 

o .160 

o .135 
0.087 
0.075 

.148 

1993 

o. 193 

0.054 
0.107 

0.419 

0.123 

1987 

l 

0.027 
0.284 

0.288 
O.DflO 

0.155 

l_933 

.044 

. 3 00 

.387 
0.657 

0.172 

2 

0.003 

O. OBO 

0.005 

0.000 
0.000 

0.043 

2 

o. 063 

0.028 
0.004 

.007 

0.054 

o. 016 

2 

0.002 

0.043 
o. 158 

0.087 
o. 03 7 

0.100 

. 002 
0.029 
0.034 
0.053 
0.214 

0.031 

1988 
l 

o. 190 
o. 770 
o. 066 

0.029 

o. 480 

1994 

l 

0.193 

o. 340 

o. 354 
0.842 

o. 2 67 

1988 
l 

0.045 
0.299 

o. 894 

3.079 

o .172 

1994 

o. 168 

0.122 
0.158 
o. 279 

0.145 

2 

0.027 

0.057 
0.035 

0.020 

o. 04 6 

o. 001 
o .014 
o .111 
0.046 

0.039 

0.063 

0.000 
0.000 

o. 024 
o. 355 

O.D12 

2 

o. 000 

0.072 
0.030 

0.023 

o. 214 

0.051 



Table 13.1.4.1 cont. 

Year 
Season 

AGE 

o 
l 

2 

3 

•• 
F ( 1- 2J 

1995 
l 

0.198 
o. 183 
o. 246 
o. 205 

0.190 

2 

0.000 
0.041 

o' 132 
0.090 
o. 042 

0.087 

1996 
l 

o .108 

o. 355 
0.568 
0.259 

o. 232 

Log inverse catchahilities, fleet no: 

Fishery in the Northern North Sea 

Sea son 
AGE 

o 
l 
2 
3 

3. 550 
3. 541 
3.541 

4. 884 

4.147 

.510 

.510 

Log inve~se catchabilities, fleet no: 

Fishery in the Southern North Sea 

Season 

AGE 

o 
l 
2 

4.059 

. 031 

2 

6. 985 

3. 389 
. 2 69 

.031 .269 

2 

0.001 
0.050 

o .189 

0.106 
o. 463 

0.120 

Log residual stocknr. lnhat/n), fleet no: 
Fishery in the Northern North Sea 

Year 
Season 
AGE 

Year 

Sea son 
AGE 

Year 

Sea son 
AGE 

o 
l 

2 

3 

o 
l 

2 

o 
l 
2 

3 

HB3 

0.515 
-0.990 
-0.438 

1989 

0.198 
-0.555 

:J.il12 

1995 

o. 062 
-0.608 

o. 008 

2 

.OBO 
0.124 
0.637 

o. 977 

2 

-0.114 

o. 9 00 

o. 513 

0.4.96 

0.761 

o .116 

-0.634 

1984 
l 

o. 072 

0.506 

-1.372 

1990 
l 

o. 056 

o. 056 
o. 056 

1996 

-o. 07 4 
-0.106 
-0.677 

2 

o. 457 
0.393 
0.857 

2 

o. 590 
o. 590 

o. 590 
o. 590 

-0.006 
-o .114 

o. 911 
-0.201 

1997 

l 

0.100 
0.144 
0.213 

0.174 

0.122 

l 

2 

l 

1985 
l 

-0.034 
0.665 

1.056 

1991 

l 

o. 398 
-0.178 
-0.022 

1397 

-0.365 

-0.309 
0.3]4 

0.001 

0.069 
0.0]5 

0.069 

0.064 

0.052 

-1.968 

-0.463 
.929 
.904 

O. 472 

-o. 695 

-1. 615 
-2.035 

0.087 
o. 3 98 

o. 541 
-3.225 

1998 

l 

o .189 
0.312 

o. 395 
0.476 

o. 251 

1986 

-0.495 

o. 3 00 

-0.859 

1992 
l 

-0. 639 
o. 3 57 

o. 2 53 

:.993 

-0.292 

0.414. 
0.573 

2 

-0.214 

o. 2 06 

o. 864 

2 

.913 

-2.737 
-3.558 

1987 

l 

0.050 
-0.128 
-0.567 

1993 
l 

o. 399 

-0.882 
-0. 2 00 

-1.416 
.038 

-1.440 

.21J 

-0.337 
-1.942 
-l. 396 

1988 

-0.150 

l. 239 

-1.220 

1994 
l 

.035 
o. 591 
o. 63 o 

2 

o. 475 

0.493 
o. 357 

-0.176 

-2.561 

-0.423 
.975 

l. 094 
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Table 13.1.4.1 cont. 

Log residual stocknr. (nhat/nJ, fleet no: 

Fishery in the Southern North Sea 

Year 
Season 
AGE 

Year 
Season 

AGE 

o 
l 

2 

3 

o 

2 

3 

Year 

Sea son 
AGE 

o 
l 

1983 

l 

-l. 347 
o. 426 

-o. 033 

1989 

l 

0.515 

-0.302 
-o. :no 

1995 
l 

o. 599 

-0.508 
-0. 213 

2. 245 
-1.967 

0.482 

.933 

2 

-4.656 
0.709 

0.247 
-O.OF!l 

2 

o. 106 

l. l 52 

0.76:!. 

1984 

l 

o. 636 
-L 309 

0.962 

1990 
l 

o. 411 
0.411 

o. 411 

H96 

o .130 

. 292 

.761 

o. 454 

-2.422 
0.923 

2 

o. 886 

o. 886 
o. 886 
0.886 

-0.172 

-o. 241 
o. 962 

o. 3 86 

Weighting factors for computing survivors: 
Fleet no: l 

Fishery in the Northern North Sea 

Season 

AGE 

o 
l 

2 

3 

l 

.000 

.000 

1.000 

2 

0.020 
o. 100 

O. l CO 

0.100 

Weighting factors for computing survivors: 
Fleet no: 2 
Fishery in the Southern North Sea 

Season 
AGE 

o 

2 

.000 

.000 

0.020 

.100 
o. 100 

.000 0.100 

2 

1985 
l 

-0.294 
0.802 

-0.377 

1991 
l 

o. 289 
o. 800 

-0.041 

1997 
l 

o. 048 
-0.609 
-0.222 

2 

l. 556 
-0.476 

l. 181 

1.776 

2 

2. 275 

o. 942 
-0.530 
-0.828 

-0.608 

-0.355 
-1. 134 

-0.470 

1986 

0.121 

o. 334 

0.220 

1992 

o. 699 
-0.230 
-0.515 

1998 

l 

o. 302 

-0.224 

o. 011 

2 

-1.800 

-0.369 
-0.394 
o. 685 

-0.954 

-0.139 
-0.994 

0.086 

The estimates before 1983 are based on previous assessment runs 

650 

1981 

l 

-1.005 

o. 33 6 

o. 3 52 

1993 

l 

-0.738 

0.160 
G. 413 

0.062 

-0.543 

o. 635 

0.039 

2 

o. 862 

-0.041 

-0.020 
0.442 

1988 

l 

-1.174 

-0.315 

0.779 

1994 

.079 

-0.265 
-0.010 

2 

-0.470 

.234 

0.857 
-0. 14il 

-0.401 



Table 13.1.6.1 North Sea sandeel. Average fishing mortality, 
recruitment and SSB, 1976-1997 

Year MeanF Recruits age O in SSB 
year ('000 t) 

(age 1-2) (billions) 
1976 0.55 487 780 
1977 0.54 657 546 
1978 0.68 532 701 
1979 0.64 543 881 
1980 0.68 213 841 
1981 0.68 985 706 
1982 0.62 201 427 
1983 0.46 870 1210 
1984 0.35 228 712 
1985 0.93 1206 1123 
1986 0.54 630 459 
1987 0.45 200 1634 
1988 o 71 724 1511 
1989 o 66 332 513 
1990 0.74 652 670 
1991 0.72 830 485 
1992 0.45 325 726 
1993 0.34 634 1165 
1994 0.53 812 859 
1995 0.44 366 1110 
1996 0.54 2069 1048 
1997 o 36 198 643 

Average 0.57 622 852 

The estimates before 1983 are based on previous assessment runs. 
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Table 13.1.8.1 Biological reference points 

Median 5% 'ile 
SSBpa ('000t) 460 
SSB 1998 ('OOOt) 2084 1155 
Fbar 1997 0,36 0,27 
Flow 0,22 0,12 
Fmed 0,55 0,42 
Fhigh 1,23 0,86 

FsPRJ5PercMax 0,26 0,21 

FvPROpti 0,23 0,20 
SPRcurrent 22,6 19,0 
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Figure 3.5.13.1 Danish SANDEEL areas and assessment areas used by the Working Group 
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Figure 13.1.1.2 Danish sandeel areas and assessment areas 
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Figure 13.1.1.2 Continued 

Sandeel landings m 1997 quarter= 2 
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Figure 13.1.1.2 Continued 

Sandeel landings m 1997 quarter= 3 

North Sea total catches = 184597 tonnes 

E7 Eg Fo f1 F2 f3 F5 F6 F7 FB GO Gl G2 

:=l...,...·-------

~· .. ;~-!~ 
cf~ N • • •, • • •, • • • • • • • • • • •• • • • • 

~~"?·· ... 

5532 5265- 157 

1311 6193 765 

112 

" C) c 

"O 
.8 ·- . ...., 
ctl 898 4062: 42f 482: 

.....:1 ~~- ~ 
--,_ - -,-'r •-

4713 21 301 173' 25 1247' 3800 1399 77' ,. ) 
------------ -'"q-~ 

198 2439 330· 352 81 1207' 2926 14 778 ~ 
c ,. '-7;-- "\ 

1301 13093 591 
-~ -------------------------------------------------------- r--:_·.:;o:r-

( -----·;.:.~~~-

467 2654• :fr:J4' 11682 15821 3565 . .. ~-:..---,. - ·'-'l --------- --.--,--E-
.A -. 

294 795- 9182 636 102~~~tt-. W6 

217 202~-. 

- r_ l ·t ----- '::---"..._-
~':.-'-. 

"'_.;._L 
c ' 

' ' -!·_--

_, 

656 

' -- -j 

-3 

-------------- _>,.- ~~~~..:::­

:-,_.J 

-2 -1 o 

' 
- -~"-"-·-

' "\ 

6 7 8 9 10 11 12 13 

Longitude 

52 

51 

50 

-t:l 

l9 

:16 

:n 

31 



Figure 13.1.1.2 Continued 

Sandeel landings m 1997 quarter= 4 
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Figure 13.1.1.2 Continued 

Sandeel landings m 1998 quarter= 1 

North Sea total catches 
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Figure 13.1.1.2 Continued 

Sandeel landings m 1998 quarter= 2 

North Sea total catches = 526138 tonnes 
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Figure 13.1.4.1 Retrospective analysis of SSB and Recruitrnent1 
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Figure 13.1.4.2 Log residual stocknumbers by fleet and season. 
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Figure 13.1.4.3 North Sea sandeel. Average fishing mortality for ages l and 2 versus 
fishing effort 
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Figure 13.1.4.4 North Sea sandeel. Relationship between stocknumbers estimated by 
SXSA and CPUE of tuning fleet. 
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Figure 13.1.4.4 cont. North Sea sandeel. Relationship between stocknumbers 
estimated by SXSA and CPUE of tuning fleet. 
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Figure 13.1.4.5 Stock recruitment relationship for sandeel in the North Sea. 
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Figure 13.1.6.1 Trends in yield, fishing mortality (Favl-2), SSB and recruitment 
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Figure13.1.6.1 cont. 
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Figure 13.1.7.1 Medium term predictions of SSB for sandeel in the North Sea 
(mean F=average 1988-1997) 
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14 NORWAY POUT AND SANDEEL 1N DIVlSION VIA 

14.1 Overview of iodustrial fisheries in Division VIa 

There are two distinct industrial fisheries operating in Division VIa; a Norway Poul fishery and a sandeel fishery. The 
Norway Pout fishery is predominately Danish, whereas the sandeel fishery is almost exclusively Scottish and operates in 
more inshore areas. No information is available on bycatches in the Norway Pout fishery. The sandeel fishery has a 
small bycatch of other species; information from the 1995 and 1996 catches indicates that in excess of 97% of the catch 
consisted of Ammodytes marinus, with the bycatch consisting mostly of other species of sandeel. Landings from both 
fisheries are small compared to the fisheries in the North Sea. 

14.2 Norway Pout in Division VIa 

Landings of Norway Poul from Division VIa as reported to ICES are given in Table 14.2.1 and Figure 14.2.1. Landings 
in 1997 were 9,562 t, which is below the series average of 12,258 t. No data are available on bycatches in this fishery. In 
addition. no age composition date are available so there are insufficient data available to assess this stock. 

14.3 Sandeel in Division VIa 

14.3.1 Catch Trends 

Landings of sandeel in Division VIa as officially reported to ICES are given in Table 14.3.1.1, and trends in landings 
are given in Figure 14.3.1.1. In 1997landings declined slightly from the 1996 figure of 13,257 t. to 12,679 t. The 1997 
landings were taken during June and July, mostly from grounds at North Minch and North Rona. 

14.3.2 Assessment 

As with the fishery at Shetland, management of this fishery is on a three-yearly basis, with management measures effort 
being agreed and then kepi in place for a three year period. As ACFM have noted that the assessment does not need to 
be updated annually, but only needs to reflect the three-year interval ofthe management regime, the assessment has not 
been updated this year. 
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Table 14.2.1 Norway Pout. Annuallandings (t) in Division VIa (Data otlicially reported to ICES) 

Coun!!J: 1987 1988 1989 1990 1991 1992 
Den mark 37714 5849 28!80 3316 4348 5147 
Faroes 376 Il 
Germany 

Netherlands !O 
Norway 

Poland 
UK(E+W) 
UK (Scotland) 553 517 5 
Total 38267 6742 28196 33!6 4348 5158 

Table 14.3.1.1, Sandeel, Division Via 
Landings (tonnes), 1981-1997, as officially reported to ICES, 

670 

Countrv 

Den mark 
UK,Scotland 

Total 

Country 

Den mark 
UK, Scotland 

Total 

1981 !9H2 

5972 10786 

5972 10786 

199! 1992 

8532 4935 

8532 4935 

1983 

13051 

13051 

1993 

80 
6156 

6236 

1984 

14166 

14160 

1994 

101i27 

10627 

1985 

18586 

18586 

1995 

7111 

7111 

!993 
7338 

7338 

1986 

24469 

24469 

1996 

13.257 

13257 

1994 1995 1996 1997 
14147 24431 6175 9549 

7 7' 

140 13 
14148 24439 6322 9562 

19H7 1988 1989 1990 

14479 24465 187R5 16515 

14479 24465 18785 16515 

1997 

12.679 

12679 



Figure 14.2.1; Norway Pout in Division VIa 
Catch trends 
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15 DISCARDS 

Information on discarding is presently collected by Scotland on a routine basis for Scottish lleets. Estimates of Scottish 
haddock and whiting discards are extrapolated to other lleets and presented and used in the assessment of these species 
in this report. In England, Denmark and Germany discard progranunes have been initiated in recent years on a routine 
basis in some of the lleets. No discard sampling has been carried out by other countries. The data, which are available, 
have been presented in last years report. Unfortunately errors have heen detected in some of the tables. These corrected 
tables are given in Tables 15.1 and 15.2 (source: van Beek, 1990). These tables replace Tables 18.3.1 and 18.3.2 in last 
years report. 

No new information on discards has become available since last year. Although data have been collected in 1997 by the 
countries listed above, it has not heen processed. The Working Group also considers that the guidelines, given to the 
Group, in how to present the data are not very clear. The interpretation of the guidelines by the Group was that all data 
were requested on the finest possible scale, and that considerable detail abuut the sampling schemes should also be 
provided. 

Whilst information on sampling is available, its extraction and compilation would add considerably to the workload of 
an already hard-presscd Working Group. Also, the existing sampling programmes do not provide discard estimates on a 
fine scale, since annual estimates of the spatial and seasonal variation in discards rcquires much largcr. and expensive 
programmes than can be carried out with the existing resources. In addition, same of the existing programmes monitor 
only a few commercial roundfish species, while other monitor bycatches as well. 
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Table 15.1 Discards of selected species in the Dutch pair trawl and otter trawl fisheries. 

Th ------- ---- -----·--·------ ··-·· ----- ------------ -----------··-··-···--·- -· . -- ,,_"," ··--·-· 
No of 

Area God Whiting Haddock Bib Plaice Dab Discards samples 
% No % No % No % No % No % No 

Average 11976-1990 45 North Sea 20 6179 53 27944 29 303 BB 949 64 3647 64 20499 
11969-1990 10 North Sea 44 7627 BO 44671 29 1101 na 459 na 4676 na 32760 

Average percentages are weighted over total catch numbers 

Table 15.2 Discards of selected species in the Dutch beam trawl fishery. 

The Dutch b l fish p d' --- .... -··· . ·-· ·-· ' . -- --- ··- -- ----~-ds and b .. _ ... oers per 100 fishina h --·-· 
No of 

Area Plaice Sole Dab Flounder Whiting God 
Discards samples 

% No % No % No % No % No % No 
Ave rage 1976-1990 49 North Sea 49 29064 16 2395 98 100953 81 1411 85 8508 66 2762 

1978 8 North Sea 41 16910 9 912 98 75310 100 197 93 12926 41 1591 
1979 9 North Sea 55 27101 5 908 99 103525 100 64 71 3508 49 1735 
1980 9 North Sea 58 50052 5 246 96 80832 80 1547 70 5860 71 6217 
1981 8 North Sea 59 42494 21 2125 96 92940 84 6152 81 6454 87 5520 
1982 5 North Sea 20 7503 29 5214 96 54234 o o 86 15663 49 830 

1989-1990 6 North Sea 46 32972 22 8263 99 202118 54 640 96 12469 61 32 
Plaicebox 83 83433 8 935 99 160347 100 201 88 3852 80 10215 

L__ Nonplaicebox 36 17489 18 2658 97 75979 81 1647 85 ~53 51 1308 
Average percentages are weighted over total catch numbers 

~ 
w 

Q,\ACFM\WGREPS\WGNSSK\REPORTS\1999\T-1.1-l.DOC 14112/98 1154 
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