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1.2 Terms of Reference

The North Western Working Group (Chair: J. Boje, Denmark) met at ICES Headquarters from 26 April to 4 May 1999

to:

a}

b)

d)

¢)

g)

assess the status of and provide catch options for 2000 for the stocks of oceanic redfish in Sub-areas V, XII and
XIV, Greenland halibut in Sub-areas V and XIV, cod in Sub-area XIV, NAFO Sub-area | and Divisions Va and
Vb, saithe in Divisions Va and Vb and haddock in Divisions Va and Vb;

for cod, haddock and saithe in Division Vb, where an effort control management system is in effect, estimate the
probability profile of fishing mortalities which would be generated under the current effort control scheme and
provide effort options which have a high probability (>80 %) that the realised fishing mortalities in 2000 would
correspond to the fishing mortality identified as within safe biological limits;

update survey and fishery information on the stocks of redfish in Sub-areas V, V1, XII and XIV:
review progress in determining precautionary reference points;

consider further possibilities for the incorporation of biological interactions into the assessment of capelin,
herring, and cod stocks;

update information on the stock composition, distribution and migration of the redfish stocks in Sub-areas V and
XIV and comment on the possible relationship between pelagic “deep sea” Sebastes mentella and the Sebastes
mentella fished in demersal fishertes on the continental shelf and slope;

propose in consultation with WGNPBW, a Scientific Steering Group for the planned Symposium on “Capelin —
What Are They Good For? Biology, Management and the Ecological Role of capelin.

The above Terms of Reference are set up to provide ACFM with the information required to respond to request for
advice/information from NEAFC.

NWWG will report to ACFM at its May 1999 Meeting.



1.3 General comments

In addition to stocks assessed in previous years by NWWG, haddock in Division Va was included this year (TOR a).
Regarding TOR ) on possibilities for incorporation of biological interactions into the assessment of capelin, herring,
and cod stocks, the scarce information presented to the group did not allow any comprehensive considerations. TOR d)
on the review progress in determining precautionary reference points is summarised below in section 1.4 and stock-
specific arguments are found under the respective stocks. TOR g) on proposals for a scientific Steering Group for a
capelin Symposiom was discussed with WGNPBW and proposals are in the WGNPBW report for 1999,

The format of this report is similar to last year’s, with tables and figures located after all text for each stock. Text,
tables, and figures have all been drastically reduced in order to make the main messages more visible. Only basic input
information regarded as necessary to assess stock status has been included; other relevant information is to be found in
working documents and on the ICES WWW homepage.

Discrepancies were identified in calculation of biological reference points between IFAP and newly available software
from Lowestoft, PASoft. The reasons for the discrepancies were partly identified, but as time proceeded, this impeded
the group in finalising estimation of all the reference points available from PASoft as well as in obtaining graphic
outputs.

14 Progress in determining precautionary reference points

The progress made was reviewed by tabulating and summarising the reference points recommended in last year's
NWWG report, and updating and comparing with the recommendations made in 1999 (Table 1.4.1}. The three redfish
stocks we assessed were all short of data, as well as understanding of stock dynamic processes. For 9 other stocks we
could, in 1988, potentially specify 36 reference points, and were able to specify 21 (58%). We were unable to specify
reference points for several stocks of cod, either depleted, deficient in data, or both.

Of 18 possible reference points for SSB, we made recommendations on 12. They were usually based on By, {4} or on
MBAL (4). ‘B, was taken once as B, otherwise it was taken as By,. MBAL was always subjectively picked, and
was also used 3 of 4 times as By,. Exceptionally, the lowest recent S5B was used once as Bgas Bim in that case being
set 10 By, All 6 recommended values of By, were independently estimated (MBAL 3 times, B 3 times). Of 6
recommendations for B,, 3 were independently estimated, and 2 werc sct by safety factors above B By;,. The sixth (for
Faroes Saithe)} was computed from Fy, via a non-parametric smoothing of the relation between F and SSB.

Of 18 possible reference points on F, we were able to make recommendations en 9 (4 for Fyp, 5 for Fy,), of which 6
were independently estimated (2 for Fyy, 4 for F,). Fyn was independently estimated once by the historical maximum
F and once by Fjo—i.c. both times as an extreme valuc in the historical record. F,, was independently estimated twice
as Ficq, once as Fygy, and once ‘close o Fpeg, Frax and Fysy'. Le. for independent estimation of Fy, we favoured a
historical limit; for Fy, we favoured a historically moderate value. Reference levels for F were derived from other
reference values only three times. Fy, was once set 2 SDs below Fypn, and Fy, was once set 2 SDs above F,. " A
reference Fy,, was also once derived from By, using a non-parametric smoother on the relation between F and SSB.

For 7 of 9 assessments, we presented in 1998 an average of 4.7 additional reference values for F. But we did not
present other reference values for SSB.

Thus, where there is reasonable data to support analytical assessments, we have developed the specification of
precautionary reference points as a standard component of our advice. We did not always derive them in the same way,
the historical records of different stocks showing different features. In some cases we had difficulty in quantifying the
uncertainty in reference points, and in saying how confident we were that, if our recommended precautionary reference
point was observed, there could be no adverse consequences for the fishery. We did not recommend any separate target
reference points to maximise yield, although we often offered a range of such reference points for consideration. We
were sometimes able to specify precautionary reference points that were also approximately maximum-yield points.

We were less successful in applying the precautionary approach to fishery situations that would be considered ‘data-
poor’, and were often unable to define biological refercnce points for them.

An extension of the precautionary approach was suggested in our terms of reference for cod, haddock and saithe in
Division Vb in both 1998 and 1999. These fisheries are managed by limiting effort. We were asked to identify effort
options that would have a high probability of resulting in a [ishing mortality lower than that ‘identified as within safe
biological limits’. This required us to go beyond estimating stock status and dynamics, and to study how well we could



predict the fishing efficiency of the fleets, We did this by assembling the historical data on ‘catchability’, i.e. the ratio
of estimated fishing mortality to effort, and treating the assembled data as a statistical distribution. Le. we had no other
basis for predicting next season’'s fishing perforthance than to expect that it would be another random selection from the
same distribution as all the earlier years. We were able to identify the required confidence limits on the fishing
mortalities that might result if a specified effort limit was allocated between fleets in different ways, and to compare
them with biological reference points.

The principal development between 1998 and 1999 was in the treatment of some stocks of redfish. Following a
suggestion from ACFM, we recommended limit and precautionary values for catch:effort ratios, which we set as
fractions (20% and about 50%}) of the historical maximum for the stock.

1.5 Recommendations

o  For the stocks assessed by NWWG each country should investigate and conduct scientific work to find the best
conversion factors for a particular product and fishery, and ensure that results are published/documented and made
available for the assessment work.



Table 1.4.1: Precautionary-approach reference points included in the assessments presented by NWWG to ACFM in 1998 and 1999,

Stock

Limit reference paoints

Buffer (pa) reference points

Other values given in the
assessment

Notes

1998
Faroe Plateau Cod

Faroe Bank Cod
Faroe Haddock

Faroe Saithe

Iceland Saithe

Iceland Cod

Greentand Cod Offshore
Inshore Greenland Cod
Greenland halibut

S. marinus

Deep-sea S. mentella

Oceanic S, mentella

B=B,...; F=maximum

observed F

no specific values
B=MBAL;

F=2 SDs above Fy;
B=MBAL,;

F from By, via Gigss

no B, F=F,, ({as
suggested by SGPAFM)

BIBk]ss; noF

B=MBAL; no F
None

B=B,,, {preliminary);
no F

Usin=Unmas3

Difficult to define
Not mentioned

1999 —where different from 1998

Faroe Plateau Cod

Faroe Bank Cod
Faroe Haddock

Faroe Saithe

Iceland Saithe

B=Bi;

F=F,, exp(1.645*0.4)
No specific values
B=MBAL;

F is 2 8Ds above Fp,
B=Bjs;

F set by ACFM
B set by ACFM; no F

B=Bj,.exp(1.645 x 0.4);

F *close 1o Frux, Pmea, possibly Fysy':
No specific values

B=2 SDs above Byj;

F=F.a;

B from Fp, via Gig;

F=2 SDs below Fy;

B=B,,. (as suggested by SGPAFM)
‘seems reasonable’; F=Frgy;

B=MBAL;

F from simulating a catch rule;
None—stock too depleted
None

B=lowesl recent SSB;

F=F, .4 {from SGPAFM};
Upe=Upan/2

Difficult to define

Not mentioned

B=Bjim.cxp(1.6045*0.4);
Fasin [988

No specific values

B set by ACFM;
F=Fycd

B=MBAL;

F set by ACFM;
B and F set by ACFM

Fo.1, Fmax: Fmed, Fmsy, and
Fim offset from F,

None
Fmaxs FD.]a chdv Fhigh:

Fm:un FU.I H Fmed: Fhigh

Fiow: Foi: Frmes. Fusy: Fay
(i.e. most recent), Fna,

Fhigh
Finaxs Fo.1s Froed: Frighs

FO,ls Fmax; chda Fhigh

Flnwv FO.ls Frned; qus Fhigln
Flnss: FMSY, Fcrash

Flowa chdﬁ Fhigh

Fraxs Freds Frigh» Fout
Fruax: Fed: Fhigh» Four

Fn\axv Fmed, Fhig]‘h l::CLI

‘reference points should be regarded as
preliminary’;

Gl 18 2 non-parametric smoother for the
F-S8B relationship?

SGPAFM  suggested F,=Fp4  but
‘reference F values have been al or above
Foq for the whole time series’

By also equals By exp(1.645 * 0.3)

U is a catch/effort ratio, surrogate for a
biomass index. ‘Poor data environment’

ACFM examined R-SSB plot to estimate
a BAL for use as B, '

Fin ‘consistent with By.'; F,, ‘consistent
with Fji and F .4’

Blim 15 tentative; stock is now below By




Stock Limit reference points Bulffer (pa) reference points Other values given in the Notes

assessment

Iceland Cod None specified None specified Faao Fo1y Fred: Fhigh F, got by simulating a catch rule, is now
considered F gz, not Fp,
Iceland Haddock B=B,; B=B;.exp(1.645%0.2); Frnaxs Frmeds Frighs Fa i B,. 1is tentative pending a backward
F=F .4 F=F, /exp(1.645%0.2); extension of population analysis; '
Greenland Cod Offshore B#MBAL; noF None specified Fras: Frmeg, Foighs Fo
Inshore Greenland Cod No specific values No specific values Frnsy
Greenland halibut B=B); no F B=Bj;,.exp{1.645*0.3); Foaes Fo
F=Fcai

8. marinus Uiin=Us5 Upo=0.6 * Upna ACFM suggested Up=Upi/2
Deep-sea S. mentella onthe  Upp=Upme/S Upa=U /2

shelf

Oceanic S. mentella

No specilic values

No specific values

‘Caltches should not be allowed to increase’

Note: several PA reference points in this report were set by ACFM at its May meeting in 1998, and reviewed (and mostly retained) by this meeting of the NWWG,



2 DEMERSAL STOCKS IN THE FAROE AREA (DIVISIONS VB AND 11A4)
21 General Trends in Demersal Fisheries in the Faroe Area

The fishery at the Faroes is a multi-fleet and multi-species fishery, Tables 2.1.1 - 2.1.3 show the yields of cod, haddock
and saithe for Faroese fleet categories in Vb, and Figure 2.1 gives a summary of the 1999 assessments of the stocks of
Faroe Plateau cod, Faroe haddock and Faroe saithe.

In 1977 an EEZ was inttoduced in the Faroe area. The demersal fishery by foreign nations have since decreased. The
fishing mortalities on cod remained high in the first years, increased considerably during the 1980s and decreased then
substantially in the first half of the 1990s. In 1995 and especially in 1996 the fishing mortalities increased again
substantially, but have since declined to close the proposed F,. For saithe there has been a substantial-increase in the
fishing mortalities during most of the period but from 1995 it decreased generally steady. The general increase was
mainly due to the introduction of pair trawlers whereas the decrease in 1995 is because of the reduction in the
availability of saithe and the increased availability of cod. A slight increase in fishing mortality was noted for 1998. The
fishing mortalities on haddock have been very low since the early 1980s. Catches decreased to a very low level due to
poor recruitment but has in 19935 —1998 increased again because two very strong year classes have entered the fishery.

During the 1980s the Faroese authorities have attempted to regulate the fishery and the investment in fishing vessels. In
1987 a system of fishing licenses was introduced. The fishery also has been regulated by technical means such as
legislation on the mesh size, closed areas, import ban on fishing vessels and a programme of buying back fishing
licenses. Mesh size regulations and closed areas are still enforced.

In March 1994 the Faroese Parliament passed a law on the regulation of fisheries within the EEZ. This law introduced
quotas for 5 demersal stocks including the Faroe Plateau and the Faroe Bank Cod, Faroe Haddock, Faroe Saithe and
redfish. The quotas were allocated to each fleet category by percentage of the total quota and then equally divided
between all vessels in each category.

The fishing year starts 1 September and ends 31 August the following year.
Revised management system

The catch quota management system introduced in the Faroese fisheries in 1994 was met with considerable criticism
and it resulted in at least some fleets misreporting substantial portions of their catches. As a result of the dissatisfaction
with the catch quota management system, the Faroese Parliament has adopted a law stipulating that the quota system
would end as of May 31, 1996, In addition, the Faroese government has developed, in close cooperation with the fishing
industry, a new system based on within fleet category individual transferable cffort quotas in days. The new system
entered into force on 1 June 1996,

The within fleet category individual transferable effort quotas apply to 1) the longliners less than 110 GRT, the jiggers
and the single trawlers less than 400 HP, 2) the pair trawlers and 3) the longliners greater than 110 GRT. The single
trawlers larger than 400 HP do not have effort limitations, but they are not allowed to fish within the 12 n. miles limit
and the areas closed to them as well to the pairtrawlers have increased in arca and time. Their harvest of cod and
haddock is limited by maximum by-catch allocation of 5 %. The single trawlers < 400 HP are given special licenses to
fish inside 12 n. miles with a by-catch allocation of 30 % cod and 10 % haddock. Holders of individual transférable
effort quotas who fish outside an area where cod and haddock are normally found can fish 3 days for each day allocated
within the area of normal cod and haddock distribution. One fishing days by longliners less than 100 GRT is considered
equivalent to two fishing days for jiggers in the same gear category. Therefore longliners less thar 100 GRT (and single
trawlers < 400 HP) could double their allocation by converting to jigging. Figure 2.2 gives an overview of the different
area regulations.

The effort quotas are transferable within gear categories. The aflocation of number of days by gear categories was
originally made such that the fixed allocation of catches in tons under the previous catch quota management regime
were expected to be reduced about 20 % according to the ICES advice. However, the actual number of allocated days
was set somewhat higher than that. Recently the purpose with the management scheme has been reformulated. The
number of fishing days are now to be set such that together with other regulations of the fishery they result in average
fishing mortalities on each of the 3 stocks of 0.45 corresponding to average annual catches of 33% of the exploitable
biomasses. Built in the system is also an assumption on the day system as being self-regulatory, because the fishery will
move between stocks according to the relative availability of each of thcm and no stock will consequently be
overexploited.



The number of days fished by gear category since 1985, the averages for 1985-1997 and 1990-1997 and the number of
days by category as stated in the law, are presented in Table 2.1.5.

In addition to the number of days allocated in the law, it is also stated in the law what percentage of total catches of cod,
haddock; saithe and redfish, respectively, each fleet category are allowed to fish. These percentages are as follows:

Fleet category Cod Haddock Saithe  Redfish
Longliners < 100GRT, jiggers, single trawl. < 400HP 51 % 58 % 17.5 % 1%
Longliners > 100GRT 23 % 28 %

Pairtrawlers 21 % 10.25 % 69 % 8.5 %
Single trawlers > 400 HP 4 % 1.75 % 13 % 90.5 %
Others 1% 2% 05 % 05 %

Technical measures such as area closures during the spawning periods, to protect juveniles and young fish and mesh
size regulations are also in effect.



Table 2.1.

1

Catches of COD in Vb by various faroese fleet categories. Tonnes gutted weight.

Year Open Longliners Longliners Singletrawl Singletrawl! Smgletrawl Pairtraw] Pairtrawl! Gill Jiggers
boats < 100GRT > 100GRT <400HP J400-1000HP >1000HP <1000 HP >1000HP net
1985 5630 9659 3133 2506 3051 4352 5393 2223 291 1522
1986 2946 4707 1700 1643 2049 2840 10132 4793 443 919
1987 2151 3231 2586 1393 1546 1791 6361 3273 283 638
1988 391 3049 3201 1114 1660 1501 6065 3455 568 1647
1989 964 5986 3840 o2 1314 1157 2278 1729 692 1913
1990 511 4225 2440 507 517 568 863 1259 201 988
1991 342 2474 1394 439 413 an 663 1038 160 624
1992 142 1359 708 325 161 192 634 1119 1 376
1993 113 809 701 699 323 178 717 1141 0 452
1994 244 1080 1259 814 332 448 651 1950 58 1507
1995 132 3108 3328 1135 713 865 1164 2203 55 4348
1996 1345 6849 7340 1562 1317 666 3313 7253 95 7388
1997 956 8569 9571 1326 1659 983 1966 4585 191 3287
1998 483 6549 6894 1257 1397 1419 1004 2694 316 1517
Table 2.1.2 Catches of HADDOCK in Vb by various faroese fleet categories. Tonnes gutted weight.
Year Open Longliners Longliners Singletrawl Singletrawl Singletrawl Pairtrawi Pairtrawl Gill Jiggers
boats < 100 GRT > 100GRT < 400HP 400-1000HP >1000HP <1000 HP >1000HP net
1985 203 5294 1816 196 780 1055 2546 832 18 86
1986 951 5038 1535 250 354 664 2654 1313 4 62
1987 1520 5414 1796 313 639 274 2340 1251 3 47
1988 201 5219 2076 167 436 253 1205 914 2 50
1989 476 7399 2257 122 425 213 862 745 2 173
1990 278 6109 1815 63 308 192 534 800 i 132
1991 213 4206 1321 86 125 126 495 799 0 41
1992 76 1893 917 57 38 44 439 576 0 13
1993 27 783 821 217 145 37 424 713 0 6
1994 34 631 952 247 136 121 363 1046 0 4
1995 46 1010 1630 296 207 12| 370 . 695 0 15
1996 124 2351 3068 487 572 163 562 1141 0 60
1997 231 4860 6059 447 966 403 973 1850 0 72
1998 298 5997 7871 383 1115 585 1022 2333 0 53




Table 2.1.3

Catches of SAITHE in Vb by various faroese fleet categories. Tonnes gutted weight.

Year Open Longliners Longliners Singletrawl Singleﬁ- wl Singletrawl Pairtrawl Pairtrawl Jiggers Industrial  Others Total
boats < T100GRT > 100 GRT <400HP 400-1000HP >1000HP <1000 HP >1000HP trawlers
1985 89 38 28 23 2515 12923 10822 10805 13 982 60 79 38377
1986 107 67 21 31 1004 9872 0921 13173 34 1296 254 330 36132
1987 244 52 37 116 1468 7279 8134 15790 157 1985 408 1 35700
1988 173 101 31 40 2693 8224 7748 17266 113 2575 30 21 39586
1989 336 52 60 129 2148 7118 9440 16513 S0 3717 504 5 40132
1990} 309 131 101 84 2123 10742 13127 23442 122 4038 495 8 54721
1991 287 55 64 40 625 6791 12978 22584 281 4795 404 7 48910
1992 124 121 37 8 151 2248 7677 17486 0 3300 320 1 31472
1993 168 56 29 39 164 1879 6234 17639 0 2696 203 3 29111
1994 131 112 63 37 335 1995 5408 17243 2 3666 202 0 29194
1995 49 15 75 91 215 2406 4288 14776 5 2320 6 of 24248
1996 3 6 37 24 213 1178 4118 10173 5 1590 4 0 17353
1997 9 4 72 27 495 2098 3491 11529 3 1746 76 | 19561
1958 21 97 36 12 620 4531 3608 12610 0 1764 93 0 23421
Table 2.1.4 Number of fishing days used by various fleet groups in Vbl 1985-1995. For other fleets there are no effort limitations. Catches of cod, haddock, saithe and redfish
are regulated by the by-catch percentages given in section 2.1.1. In addition there are special fisheries regulated by licenses and gear restrictions.
Year Longliner 0- 100 GRT, jiggers, trawlers < 400 HP Longliners > 110 GRT Pairtrawlers < 400 HP
1985 13449 2973 8582
1986 11399 2176 11006
1987 11554 2915 11860
1988 20736 3203 12060
1989 28750 3369 10302
1990 28373 3521 12935
1991 29420 3573 13703
1992 23762 2892 11228
1993 19170 2046 9186
1994 25291 2925 8347
1995 33760 3659 9346
Average 22333 3023 10778
Table 2.1.5 Number of allocated days for each fleet group since the new manugement scheme was adopted.
Fleets 1996/1997 | 1997/1998 | 199%/1999
Group 1 Single trawlers > 400 HP Regulated by area and by-catch limitations
Group 2 Pair trawlers > 400 HP 8225 7199 6839
Group 3 Longliners > 110 GRT 3040 2660 2527
Group 4 Longliners and jiggers 15-110 GRT, single trawlers < 400 HP 9320 9328 8861
Group § Longliners and jiggers < 15 GRT 22000 23625 22444
Group 6 Extra days 1000 5717 548
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2.2 Faroe Plateau Cod
221 Trends in landings

The nominal landings of cod (1986-1998) from the Faroe Plateau by nations as officially reported to ICES, are given in
Table 2.2.1.1. The landings from 1961 to 1989 show an interesting pattern with minima of about 20 000t and brief
increases as good year classes recruit to the fishery. This pattern ccased in the early 1990s with landings decreasing to
slightly less than 6 000t in 1993. Landings increased spectacularly in 1996, to above 40 000 t., the highest value during
the 1961 to 1998 time period. This increase is believed to be due to a combination of increased stock size, increased
availability, and increased effective fishing effort as a resuft of the new management system introduced June 1, 1996.
The landings decreased to 34 000t in 1997 and to 24 000 t in 1998, close to the ‘normal’ minimum seen in Figure
22614,

In recent years, statistics for the Faroese fishery in that part of Sub-division IIa which is within the Farcese EEZ, have
become available. It is expected that these catches are taken from the Faroe Platean area so they are included in the total
landings used in the assessment. This is depicted in Table 2.2.1.2 row "Total used in the assessment”.

Duaring the last 15 years, the Faroe Plateau Cod has been exploited almost solely by the Faroese fishing fleet. Table
2.2,1.3 shows the landings for the most important flect categories. In recent years, the long liners (less than and greater
than 100GRT) and the pair trawlers have reported the largest share, although the pair trawlers landings decreased
markedly from 1997 to 1998. The long liners, at least those lesser than 100 GRT, have a directed fishery for cod during
the entire year.

2.2.2 Catch-at-age

Catch -at-age was updated to account for a change in the nominal catches for 1992, 1996 and 1997. Catch-at-age for
1998 is provided for the Faroese fishery in Table 2.2.2.1. Faroese landings from most of the fleet categories were
sampled (Table 2.2.2.2), The catch-at-age for the fleets covered by the sampling scheme were calculated from the age
composition in each fleet category and raised by their respective catches. For 1998, the foreign catches were raised by
the age composition of the corresponding Faroese fleets. Catch-at-age from 1961 to 1998 is shown in Table 2.2.2.3.

223 Mean weight-at-age

Mean weights-at-age were calculated using the length/weight relationship based on individual length/weight
measurements of samples from the landings. The sum-of-products-check for 1998 showed a discrepancy of 3 %. The
weights-at-age for 1961 to 1998 are in Table 2.2.3.1 and in Figure 2.2.3.1 for the Faroese fishery. From 1991 to 1995
weights at age appeared to have increased, they remained stable in 1996 and have decreased in the last two years.
Weights-at-age for the groundfish survey are shown in Figure 2.2.3.2.

224 Maturity-at-age

The proportion of mature cod by age were obtained during the Farcese groundfish surveys carried out during the
spawning period (March). The average maturity at age for 1983 to 1996 was used in years prior to 1983, They are given
in Table 2.2.4.1 and shown in Figure 2.2.4.1 for 1983 to 1998.

2.25 Groundfish surveys

The groundfish surveys in Faroese waters with the research vessel Magnus Heinason were initiated in 1983. Up to 1951
three cruises each year, with approximately 50 trawl stations in each cruise, have been conducted between February and
the end of March. In 1992 the period was shortened by dropping the first cruise. Random stratified sampling based on
depth stratification and on general knowledge of the distribution of fish in the areca has been used to select the trawl
stations. In 1992 one third of the 1991-stations were used as fixed stations. Since 1993 all stations were fixed stations.
The standard abundance estimates is the stratified mean catch per hour calculated using smoothed age/length keys.

The overall mean catch (kg) of cod per unit effort (trawl hour) 1983-1999 is given in Figure 2.2.5.1. The CPUE have
increased substantially in 1995 and have generally declined since. In 1999, a single very large haul (28 t cod) maintains
the CPUE high, otherwise the decrease would be more pronounced. On a year class basis, the stratified mean catch per
trawl hour normally increases the first 4-5 years of life, and decreases afterwards (Table 2.2.6.1.1). From 1994 to 1995,
however, there was an increase for all year classes (age groups 3-8 in 1994 compared to age groups 4-9 in 1995),
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possibly because of increased availability. A more normal picture is observed from 1996-98 (ages 6 and 7 decrease
from one year to another).

2.2.6 Stock assessment
2.2.6.1 Tuning and estimates of fishing mortality

A fishery management system based on days fished was introduced on June 1, 1996 as a result of widespread
dissatisfaction with the quota management system that had been introduced in 1994 in the Faroes. Prior to 1996,
practically all the fish from a given trip were landed at the same place. This practice changed in 1996-1998, with a
single trip being possibly landed in several sites. The landing slips are the main source of information on landings and
number of fishing days, and for those trips that have been landed at several sites, a landing slip was completed at each
landing site, each one recording the actual landings, but the total number of fishing days. The number of trips/landings
in 1996-97 affected by this problem is being examined in order to try to rectify the problem. An adjustment was made
for 1998, but the WG believes that the data have been ‘over-corrected’ resulting in an underestimate of the number of
days for that year. The statistical office, whose responsibility it is to produce landings and effort statistics, could not
guarantee that the changes in the number of days fished would be minor. It was therefore considered unwise to proceed
with using data that are expected to change, possibly significantly, in the near future.

Therefore, the two tuning series used last year (single trawlers 400-1000 HP and longliners > 100 GRT) could not be
used (the effort was measured in days). This year two tuning series based on logbooks with reported effort in number of
hooks for five longliners > 100 GRT and in hours fished for eight Cuba trawlers have been used. Normally, the WG
would have compared the assessment resulis using the new series with those obtained with the series previously used.
Considering that the number of days in 1998 could be scverely underestimated compared with previous years, such a
comparison could be seriously misleading. The WG therefore decided to present only the results from the loghook
series, which in theory, reflect changes in stock size better than when ‘days’ is used as the effort measure to calculate
CPUE.

In the longliner series records with information on cod catch, effort and fishing location where the catch of tusk and ling
together was less than 20 % of the total catch were selected, in an attempt to select only cod directed sets. The longliner
series was further scrutinised by looking at the CPUE for each ship. Outliers were all caused by small catch and effort
information and were left in as they had no influence on the resulting average. In the Cuba trawler series records with
information on cod catch, effort, and fishing location east of 7 degrees W on the Faroe Platean were selected. In
addition only “saithe hauls” were used, i.2. the catch of saithe was more than 70 %, and the sum of cod- and haddock-
catch was less than 30 %. Thus the Cuba series is a by-catch series. The Cuba series was further scrutinised by looking
at the CPUE for each ship. As for the longliners all ships could be used. The two CPUE series are plotted versus time in
Figure 2.2.6.1.1 and the age-disaggregated valucs are shown in Tabie 2.2.6.1.1.

Preliminary XSA runs were made to compare the results using combinations of these two commercial tuning series. The
diagnostics were equally good for all runs. When the longliner series was used alone, it gave a slightly higher total
biomass compared to the Cuba series alone or Cuba series and longliner series together, these last two combination
giving approximately the same result. The longliner and Cuba series were used in the assessment. The XSA results are
shown in Table 2.2.6.1.2.

The residuals of log catchabilitics are shown in Figure 2.2.6.1.2. In future assessments, age 2 for the longliners should
probably be removed, but otherwise the residuals are smaller than last year, and considerably more random. The results
from retrospective analyses with different shrinkages are shown in Figure 2.2.6.1.3. A shrinkage of 2.00 was used,
similar to last year. The estimated fishing mortalities are shown in Table 2.2.6.1.3, Table 2.2.6.1.5 and Figure 2.2.6.1.4.
The average F for age groups 3 to 7 in 1998 is estimated at 0.35, marginally higher than Fmax = 0.34.

2.2.6.2 Stock estimates and recruitment

The stock size in numbers is given in Table 2.2.6.1.4. A summary of the VPA, with recruitinent set at 2 years old, and
biomass estimates are given in Table 2.2.6.1.5 and in Figure 2.2.6.1.4. The stock-recruitment relationship is presented in
Figure 2.2.6.2.1.

The assessment confirms the poor recruitment observed in the Faroe Plateau cod stock for the 1984 to 1991 year
classes, but the 1992 and 1993 year classes to be well above the long term average. Due to the continuous poor
recruitment from 1984 to 1991 and the high fishing mortalities, the spawning stock biomass declined steadily from
1983 to 1992 when it was the lowest on record at 20 300 t. SSB increased sharply since, with the increase in 1994
being partly due to a very high proportion of matre for ages 2 and 3 (Figure 2.2.4.1) to about 95 000 t. in 1996 and
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1997. In 1998 the spawning stock biomass declined to 68 000 1, as the strong 1992 and 1993 year classes arc passing
through the fishery.

2.2.6.3 Comment on the assessment

The groundfish survey (not shifted back) was also used in XSA calibrations together with the longliner- and Cuba
series. The diagnostics were considerably poorer than for the other series (SE of log catchabilities were usually more
than 0.60 for the important age groups compared to less than 0.55).

Before the era of VPA calibrated with CPUE from the commercial fisheries or from surveys, VPA estimates were
derived by an iterative process based on calculating the average fishing mortality in the most recent two or three years.
The process was initiated by doing a lirst VPA run with an arbitrarily chosen terminal F, sometimes the one obtained
from the previous assessment, taking the average for each age for the number of years chosen, then making another run
with the average F at age as input values. The iterative process was repeated until the largest change between successive
runs was smailer than a pre-agreed threshold. This iterative averaging method was applied to Faroe cod. Given the
fishing days system implemented in 1996 on the Faroes, it is expected that changes in fishing mortality over the recent
period would have been relatively smooth. The system was implemented in 1996, but in the calculations presented
below, the fishing mortality was averaged for 1995 to 1997. An alternative would have been to take the 1996-98
average. The 1998 fishing mortality estimates are compared with those obtained from the calibrated assessment in the
text table below.

Cod 2 3 4 5 6 7 8 9
Iterative 0.049 0.186 0.432 0.616 0.784 0.909 0.832 0.785
Calibrated 0.041 0.142 0.330 0.517 0.443 0.312 0.541 0.568

For Faroe Plateau cod, the iterative averaging did not detect the 35% decrease in fishing mortality estimated in the
calibrated VPA.

For Farvce Plateau cod, total mortality estimates calculated from the survey {text table below) systematically show
- relatively high values for the older ages in the last 4 time periods. This is consistent with the assessment.

3/4 4/5 5/6 6/7 7/8 89
1983/1984 0.471 1.256 1.477 1.394 2419 3.932
1984/1985 0.345 0.958 1.355 0.740 0.781 2.565
1985/1986  -0.785 -0.539 -0.583 -1.426 -0.807 -0.578
1986/1987  -0.256 0.718 1.300 2.504 1.556 3.561
198771988  -0.077 0.988 1.169 0.965 0.234 1.855
1988/1989 0.229 0.702 1.154 0.770 1.427 2.079
1989/1990  -0.928 -0.315 0.637 -0.297 0.580 0.063
1990/1991  -0.650 1575 2218 2.146 3816 2778
1991/1992  -0.293 -0.393 -0.224 0.174 -0.243 -0.080
1992/1993  -0.100 1.063 1.705 1.206 1.052 1.689
1993/1994  -1.121 -1.216 -.258 0.076 1.305 3784
1994/1995  -1.720 -0.751 -1.258 -1.275 -1.087 -1.378
1994/1996  -1.953 -0.583 0.033 1.219 1.590 1.051
1995/1997  -0.467 0.671 2.062 2.161 2.320 1.946
1996/1998  -0.900 -0.134 0.581 1.290 1.635 0.357
1997/1999  -0.792 0.263 0.848 1.481 1.044 0.908

The results of the Magnus Heinason survey have not been used for Faroe cod because of suspected substantial changes
in the catchability coefficient of the survey in the first part of the 1990s. XSA calibrations by 5 year periods, using the
proposed default values, were run and the catchability coefficients calculated for each period are shown in Figure
2.2,6.3.1. While the logarithmic catchabilities for ages 3 to 7 appear to increase steadily from the beginning of the series
to the 1990 to 1994 period, they subsequently decreased, at first slightly in the 1991 to 1995 period, and then drastically
in the 1992 to 1996 period. (NB the word catchability is used here in the F = q. { context, that is that the fishing effort
of the survey in the 1992 to 1996 period would have exerted a considerably smaller fishing mortality than at other
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times.) This suggests that the survey results could possibly be used in future assessments, because caichabilities appear
to have reverted back to the 1980s values, but that great care should be taken in doing so.

In previous assessments, there was also concern that the fishing fleets used in the calibration might also have been
affected by changes in catchability. A similar retrospective analysis by five year period was also done for the fleets used
in this assessment, with the same input parameters as in the assessment (Figure 2.2.6.3.2). The longliners seemed to
have been more affected than the Cuba trawlers by changes in catchability, particularly the age 2, and it might be
preferable not to use that age in future calibrations, as already indicated above, The catchabilities for the Cuba trawlers
arc remarkably stable over most of the time period, but they too have been affected by changes in catchability in the
mid to late 1990s,

227 ' lfredictions of catch and biomass

| 2.2.7.1 Short-term prediction

The input data for the short term prediction are given in Table 2.2.7.1.1 and Table 2.2.7.1.3. The year classes 1996-98
were estimated by the RCT3 program (output in Table 2.2.7.1.2). The initial stock size in Table 2.2.7.1.3. is obtained in
this way: number of 2 year old is taken directly from RCT3 and number of 3 year old (9442) is equal to 12131 (value
from RCT3) multiplied by exp(-0.2-0.0506). 0.0506 is taken from fishing wmortality at age in the XSA run. The rest of
the column is taken directly from stock number at age. in the XSA run. The exploitation pattern was the Fbar1996-1998
rescaled to 1998 values (the high values of ages 9 and 10+ are replaced by the values for age 8). The rescaling was
based on the ages 3-7. The weight at age for 1999 and 2000 was set to the 1998 values, because the decrease in weights
seemed Lo had stopped (as observed in the groundfish survey 1999). The 2001 values were set to the average of 1996-
98, implying a slight increase in weights. The proportion mature in 1999 was set to the 1999 values from the groundfish
survey, and for 2000-2001 to the average values for 1983-1999,

Table 2.2.7.1.4 shows that the landings in 1999 are expected to be 19 500 tonnes if the fishing mortality stays the same
as in 1998, The spawning stock biomass is expected to decrease skightly from 68 000 in 1998 to 59 000 tonnes in 1999,
but to increase again in 2000 to 68 000 tonnes and to higher values at the beginning of 2001. There are indications from
the O-group survey and from the catch-at-age, that the 1997 year class may be higher than the estimated 21 millions.
The O-group survey indicates in addition, that the 1998 year class also is above average. If these indications prove
correct, the increase in the spawning stock biomass and future landings will be greater than stated here.

2.2.7.2 Biological reference points

In 1998, ACFM set By, equal to the lowest observed SSB, about 21 000 t and proposed that By, be sct at 40 000 t based
on B,,=Bji,e"*’ 7, assuming a & of about 0,40 to account for the relatively large uncertainties in the assessment. ACFM
further proposed that E,, be set at 0.35, more than twice Fg, , about equal to Fyax and Fry and at the low end of the
range of previously estimated Fygy, from 0.33 (Stefansson and Bell, WD prepared for the SGPAFM) to 0.56 (NWWG,
1997). In previous years, MBAL was considered to be 52,000t Over the period covered by the assessment, fishing

mortality has been equal to or less than this Fp, in 6 years.

Following the logic used to set Bpa, Fy, could be set at Flim=Fpaei'6£‘5°, that is, F;;,=0.68, even though F has been
estimated to exceed this value in 3 years since 1961.

The stock trajectory with respect to those reference points is illustrated in Figure 2.2.7.2.1.

The probabilities that the 1999 F will be greater than the proposed Fpa = 0.35 or that the SSB in 2001 will be less than
the proposed Bpa of 40 000t have been calculated analytically using the ADAPT software (Sinclair and Gavaris 1996)
for 1999 catches ranging from 15 000 to 35 000t. The results are shown in Figure 2.2.7.2.2.

2273 Long-term prediction

The input data for the yield-per-recruit calculations (long-term predictions) arc given in Table 2.2.7.3.1. The
exploitation pattern and weight at age were set to the average values for 1961-1998. The proportion mature was set (o
the average for 1983-1999. ’ ‘

The output from the yield-per-recruit calculations is shown in Table 2.2.7.3.2. and in Figure 2.2.7.3.1. Fy, was
calculated as 0.14 and Fq,, as 0.34. The present average fishing mortality in 1998 of 0.35 is close to Fpax and Foeq =
0.38 (Figure 2.2.7.3.1).
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228 Management considerations

In 1996, the Working Group estimated that the new management system proposed by the Faroese government could
reduce the fishing mortality on cod in 1996 by a maximum of about 23 % if all the factors relating nominal fishing
effort to fishing mortality were the same in 1996 as in 1995 except for the number of days fished. The Working Group
expected that it was highly unlikely, however, that all factors would remain the same, and it speculated that the decrease
in fishing mortality would probably be less than 23 %, or that perhaps fishing mortality would not decrease at all, The
current assessment suggests that the fishing mortality doubled from F = 0.28 in 1995 to F = .60 in 1996, as did the
calch.

There are many possible reasons to explain the discrepancy between the expected result of limiting the number of
fishing days, and the estimated one. The fishing mortality is generally considered as being the product of the nominal
fishing effort exerted multiplied by a factor, the catchability coefficient. Fishing day is an imprecise measure of the
actual nominal fishing effort applied, and it leaves considerable scope for changes, for example in the number of hours
fished, or the amount of gear utilized. The success of fishing is also related to atmospheric and hydrological conditions
and to season. Therefore, by having the possibility to choose when to fish, one might predominantly fish during those
days when the success is expected to be the greatest, and thus increase the efficiency of the fishing effort used. Thirdly,
it is expected that the availability of fish varies from year to year, and therefore, a given amount of fishing effort will
capture more fish when the availability is higher than normal. Evidence from the surveys suggests that cod may have
been more available from 1995 to 1997, and this may have affected the commercial fishery as well, especially for
longliners,

In order 1o evaluate the fishing mortality that could be generated in the 1999/2000 fishing year from the present number
of fishing days allocated to each fishing fleets, the partial fishing mortalities by age (3 to 7) and year were calculated for
each fleet from the catch at age ratios for 1985 to 1995, The partial F's were divided by each fleet's yearly fishing effort
to obtain estimates of the catchability coefficient by age, year and fleet. In last vear's report, the calculation was done
for 1985 to 1997, but because of the problems mentioned above with the reported fishing days in 1996 to 1998, the
catchabilities were only calculated for those years (1985 to 1995) where the number of days fished are considered to be
more reliable. The catchability coefficients thus calculated represent the variability observed in the period covered and
it 1s assumed that the same variability will be observed in the future. Therefore, knowing the number of fishing days
allocated, it is possible to estimate the fishing mortality in a given year by multiplying the number of days allocated by
each carchability, adding up the results across fleets and then calculating the frequency distribution of the resulting F.

The longliners less than 100 feet, the jiggers and the single trawlers less than 400HP have been allocated collectively
8861 fishing days, because they have the flexibility to change from one type of fishing to the other. The longliners are
considered twice as efficient as the jiggers (this is supported by the catchability analysis (Figure 2.2.8.1)}, and if they
decide to fish as jiggers rather than longliners, they could double their number of days fished. In principle, the ST < 400
could also double their number of days allocated by changing to {ish as jiggers.

The number of days allocated to each fleet caiegory are given in the table below:

Gear Allocation Optional change
LL<100G 8861 There are 8861 days to be shared/chosen to be fished either by longlining
{<100), jigging or trawling {<400hp)

ST<400 ¢ There are 8861 days to be shared/chosen to be fished either by longlining
: (<100), jigging or trawling (<400hp)

ST400-1000 0 No effort limitation, assumed to catch less than 4 % cod.

ST>1000 0 No effort limitation, assumed to catch less than 4 % cod.

PT400-1000 1270

PT>1000 2149

LI>100 1264

OPEN 11222

JIGGERS There are 8861 days to be shared/chosen to be fished either by longlining

{<100), jigging or trawling {<400hp)

The probability density function of the potential fishing mortalities in 1999/2000 given the allocated number of days to
each fleet is given in Figure 2.2.8.1. The fishing mortality referred to so far do not include the partial F exerted by the
ST 400-1000 and ST > 1000 that have not been allocated cod fishing days. These two flects should be expected to exert
at least a fishing mortality of 0.04. Therefore, in examining Table 2.2.8.1 a fishing mortality of 0.04 should be added to
the fishing mortality columns to reflect the activities of these two fleets. It is not presently known by what gear(s) the

15



8861 days allocated collectively to the LL<100, the $T<400, and the jiggers will be used, but Figure 2.2.8.1 suggests
that it does not matter. With the catchabilities estimated in the current asscssment, there is a 50% probability that the
fishing mortality in 1999/2000 will be equal to or greater than the suggested Fp, = 0.35.

In addition to the effort control, the fleets are supposed to be constrained to a pre-agreed species composntmn in the
catch as indicated in the table below:

Groups of fleets  Fleet 1 Cod ‘ Haddock Saithe  Redfish
% Yo % %o

Group 1 Single trawlers 4.0 1.75 13.0 90.5

Group 2 Pair trawlers 21.0 10.25 69.0 35

Group 3 Longliners > 100 GRT 23.0 28.0

Group 4 Longliners and jiggers > 15 GRT 31.0 34.5 11.5 0.5

Group 5 Longliners and jiggers < 15 GRT 20.0 23.5 6.0

Group 6 Others 1.0 2.0 0.5 .05
100 100 100 100

These restrictions do not take into account that several of these fleets are in fact involved in a2 multispecies fishery and
that the actual species composition in'the water is unlikely to be exactly the same as in catches under the regulation.
Therefore, the regulation could result in discarding and misreporting, thus jeopardizing one of the eventual potential
benefits of an ¢ffort management system, an improvement in the guality of the information collected from the fisheries.

Management systems based on effort controls are expected to lead to overcapitalisation in the fishing fleets because
fishing captains will want to maximise the catch they can harvest with the fishing effort allocation they have received.
In the medium to long term, this process will lead to increased fishing efficiency of the fleets and it will be necessary to
decrease the total number of fishing days available to be allocated in order not to exert excessive fishing mortality. In
extreme cdses, effort controls can lead to the fishery being open only for a few days per year. : :

In order to constrain fishing mortality within reasonable limits, it will therefore be necessary to adjust the number of
days periodically. For this purpose, there is a need for a mechanism (o monitor changes in efficiency, and detailed
information on the activities of the fleets, on the physical characteristics of the boats and their equipment should
therefore be collected.

16



Table 2.2.1.1. Faroe Plateau { Sub-division Vbl) COD. Nominal landings (tonnes) by countries, 1986-1998, as
nfficiallv renartad to ICRS

1986 1987 1968 1989 1990 1991 1992 1993 1994 1995 1996 1897 1088
Denmark 8 30 10 - - - - - - . - - -
Farpa Islands 34,492 21303 22272 20,535 12,232 8202 5,938 5,744 8724 19079 39408 33558 23064
France " 4 17 17 - - .2 v 1 T - e 17
Garmany 8 12 5 7 24 16 12 + 27 2 + +
Nofway 83 21 163 285 124 89 39 57 36 38" 574 410" 405
UK (Engl. and Wales) - 8 - - - 1 4 186 56 43 126 g1*
UK (Scotland) . - - - - - . - - . -
United Kingdom - - - - . - - - - - 287°
Total 34595 21,301 22467 20827  §2,380  B.309 6,068 5,988 BB1A 19,164 40107 34027 23758

Preliminary

" induded in Vb2,
2 Quantity unknawn 1991

* Reported as Vb.
* Reported to the Fargese Coastal Guard.

Table 2.2.1.2. Faroe Plateau (sub-division Vb1) COD. Nominal catch (tonnes) 1986-1998 | as used in the assessment.

1yth 19ds 14y 1459 1) 1991 |Ei (IR 1994 1y 1990 1YY T
CHiicially reportad 34,805 21,391 22467 20827 12,380 8,309 6,066 5,988 BA1B 13,164 40,107 34,027 23,758
Farpase catches in A within
Faroe area junsdiction 7t5 1,229 1,090 as1 154
Expected misnaponing/discard 3330
Franch ¢alches as reporied
te Faroese authorities 12 17
Total used in the e 34,595 21,381 23182 22068 13487 8,660 6,220 5,938 8,818 22,494 440,107 34,02¢ 23,756
- e — 3,
! Pretiminary

Table 2.2.1.3. Faroe Plateau (sub-division Vbl} COD. The landings (gutted weight) of different faroese
fleets (in percents).

Yoar Opon Lonaliner: Singlatraw GHf Jiggers  Singtetraw Singletrav Pairtrawl Palrtrawl Lonqliner: Industrial Others | Total

boats < 100 GAR1 < 400 HP _net 400-1000k > 1000 HP <1080 HP >1000HP - 108 GRT trawfors Gutt. welg
1885 16.0 2r.e a7 0.6 4.3 7.5 11.2 123 5.6 7.5 0.2 0.6 35413
1996 8.5 15.1 5.1 13 29 6.2 a5 296 149 51 0.4 1.3 310501
1987 9.9 14.B 8.2 0.5 2.9 8.7 78 26.0 14.5 8.9 o5 041 21697,
1988 27 138 4.9 26 7.5 74 8.8 253 15.6 12.7 Q& 0.2 21911
1989 47 288 5.3 3.2 92 6.1 55 10.5 8.3 177 QT 0.0 207304
1990/ 43 353 4.2 14 a1 4.3 4.3 71 105 18.6 086 0.2 11900,
1991 4.3 s 5.4 2.0 19 5.0 47 83 13.0 172 06 8] 7844
1992 2.7 260 8.3 0.0 8.9 3.0 36 12.0 0.8 13.4 50 0.4 5195
199y 23 159 133 0.0 8.9 5.2 X 14.2 3.7 127 [+ X:] 0.4 4357
1994 a1 13.1 9.1 0.5 18.7 3.6 5.2 a1 232 15.0 Q.5 0.1 7863
1995l 42 180 6.5 0.3 247 4.1 43 6.5 124 18.5 0.0 0.0 17157]
1896 3.7 193 4.2 0.3 15.6 35 1.8 a1 18.6 207 0.2 0.1 35379
1897 31 283 4.4 05 38 51 2.9 4.8 113 287 2.0 0.1 30019
1998) 2.3 310 50 1.3 &5 4.3 5.5 3.1 8.6 23.2 g1 0.0 20778
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Table 2.2.2.1. Faroe Plateau (sub-division Vbl) COD. Catch in numbers at age for each fleet in 1998. Numbers are in
thousands and the catch is in tonnes, round weight..

Aga\Fleot_Open boatrLL < 100 G liggers  Gill netiers ST 0-399H ST 40010 ST > 1000 PT < 1000 PT > 1000 Lk > 100 G Others Total Far. _Fareign fla Total

Q Q o [+] ¥ 0 0 0 [+] o Q a Q a Q
1 L] 118 21 4] 1] 0 0 ] 0 24 4] 172 [ 173
2 14 202 45 1 18 25 2 1 1 133 o 443 8 451
3 22 238 83 -] 46 52 29 16 39 210 1 e 21 740
4 46 573 124 12 106 100 64 32 94 353 1 1508 40 ., 1546
5 143 2001 374 27 369 31 131 B3 212 1321 4 4976 123 . 5098
8 36 479 110 19 54 54 78 49 132 442 2 1466 53 1519
7 2 S0 6 3 3 8 1 ] 20 81 Q 150 8 158
B 3 36 g 1 6 3 8 4 11 35 a 113 4 17
9 0 a a o] ] o 1 1] 2 12 o 28 1 29
10 0 a o] 0 ] [+] o a ] 4 a 5 a 5
1 Q 5 4] a 0 o 1 a ] g i} 16 1 17
12 a a a a [v] o 0 ] 0 1 a 1 Q 1
13 u] o Q a Q o [} Q 0 2 0 2 o] 2
14 a a 1] 4] 1] 0 o 0 15 ] 9 4 2 0
15 9 a 4] 4] [1] 0 ] bi] o o] ] 4] 2 a
Tatal Mumt 275 689 756 &9 €02 563 323 1 511 2607 8 9597 260 9857
_Gatch, t ) 535 7150 1507 311 1381 1485 1263 718 1985 6730 3z 23063 692 23756

Others include industrial bottorn trawlers and longlining far Atlantic salmen and halibut.

Table 2.2.2.2. Faroe Plateau (sub-division Vb1) COD. Samples of lengths, otoliths and
individual weights in 1998,

Fleet . Size Samples Length Qtoliths Weights
Longliners <100 GRT 116 20,747 . 3,600 1,917
Longliners »100 GRT 68 13,010 3,286 1,618
Jiggers 8 1,269 380 300
Sing. trawlers <400 HP : 14 2,517 ) 480 480
Sing. trawlers 400-1000 HP 16 2,921 662 360
Sing. trawlers =>1000 HP 2 314 120 120
Pair trawlers <1600 HP 17 2,783 719 536
Pair trawlérs >1000 HP 39 7,290 1,198 1,199

Total : 280 50,851 10,426 6,530




Table 2.2.2.3. Faroe Plateau (sub-division ¥b1) COD. Catch in numbers at age 1961-98.

Run title : Cod FarcePlateau Vbl {run: XSAPET04/X04)
At 1-May-99 11:57:11
Table 1 Catch numbers at age
Numbers*10*+-3
YEAR, 1961, 1962, 1963, 1964, 1965, 1966,
AGE
2, 3093, 44324, 4110, 2033, 852, 1337,
3, 2686, 2500, 3958, 3021, 3230, 970,
4, 1331, 12545, 1280, 2300, 2564, 2080,
5, 1066k, 855, 662, 630, 1416, 1339,
6, 232, 481, 284, 350, 363, 6086,
7, 372, 93, 204, 158, 155, 197,
8, 78, 94, 48, 79, 48, 104,
9, 29, 22, 30, 41, 63, 33,
+9p, o, a, 0, a, a, a,
0 TOTALNUM, 3887, §724, 10576, BE12, 8691, 6666,
TONSLAND, 21598, 20967, 22215, 21078, 24212, 20418,
SOPCOF %, 21, 94, 95, 93, 113, 185,
Table 1 Catch numbers at age
Numbers*10+**-3
YEAR, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976,
AGE
z, 878, 102, 328, 875, 723, 2161, 2584, 1497,
3, 3106, 1163, 157, 1176, 1124, 1266, 5639, 4158,
4, 1300, 2172, 821, B10, 1550, 1811, 2157, 3739,
5, 1538, 1685, 1247, 598, 707, 934, 2211, 1380,
€. 477, 752, 1451, 1021, 384, 563, 813, 1427,
7. 713, 244, 510, 596, 31z, 452, 295, 617,
g, 201, 300, 114, 154, 227, 149, 130, 273,
9, 92, 44, 179, 25, 120, 141, 118, 1z0,
+gp, Q. a, Q. a, 97, 91. 150, 186,
¢ TOTALNUM, 10307, 5762, 5447, 5253, 7284, 7568, 14207, 13457,
TONSLAND, 32371, 24183, 23010, 18727, 22228, 24581, 16775, 29799,
SQPCOF &, 108, 99, 123, 125, 161, 101, 97, 37,
1
Run title Cod FarocePlateau Vbl (run: XSAPET04/X04)
At 1-May-99 11:57:11
Table 1 Catch numbers at age™ > " > " > 0t
Numberg*10**-3
YEAR, 1979, 193¢, 1981, 1982, 1983, 1384, 1985, 1986,
AGE
2. 575, 1129, 646, 1139, 2149, 4395, 398, 210,
1, 1732, 2263, 4137, 19565, 5771, 5234, 9484, 3584,
4, 1673, 1461, 1981, 3073, 2780, 1487, 3755, 8462,
5, 1601, 8395, 947, 1286, 274e, 1461, 1663, 2373,
g, 1906, 307, 582, 471, 1204, 912, 770, 07,
7. 493, 832, 487, 114, 5170, 314, 872, 235,
g, 134, 339, 527, 169, 157, 82, 309, 147,
a, 87, 4z, 123, 254, 104, 34, 65, 47,
+gp, 38, 18, 55, 122, 102, 64, 80, 3s,
0  TOTALNUM, 82139, 7786, 9485, 4793, 15503, 15986, 18042, 16004,
TONSLAND, 23112, 20513, 22963,  2148%, 38133, 36979, 39484, 34595,
SOPCOF %, 38, 108, 104, 100, a7, 97, 35, 95,

1967,

1609,
2690,
860,
1706,
847,
309,
64,
27,
a,
8112,

235632,

102,

1587,

257,
1362,
2611,
3083,

a1z,

224,

68,
63,

8512,
21391,
96,

1368,

1529,
3322,
2663,
945,
1226,
452,
108,
11,

10253,
29930,
108,

L L TR SN

1983,

509,
2122,
1345,
l484,
2178,
492,
168,
33,
25,
2956,
23182,

101,

19



Table 2.2.2.3 (Cont’d)

Table 1
Numbers*10**-3
YEAR, 1939,

AGE
2, 2237,
3, 2151,
4, 2187,
5, 1121,
6, 10286,
7. g7,
8. 220,
9, 61,
gD, 2,
Q TOTALNUM, 10009,
TONSLAEND, 22068,
SOPCOF %, 28,

20

Catch numbers at age

1230,

243,
1849,
1481,

a5z,

404,

254,

2481,

50,
25,
6490,
13487,
99,

1991,

190,
446,
2130,
616,
30¢.
141,
92,
32,
24,
3991,
BEGO,
108,

1992,

199,
443,
453,
BBE,
285,
128,
52,
23,
33,
2507,
6220,
1oz,

1393,

118,
786,
591,
218,
323,
94,
iz,
22,
25,
2203,
5988,
102,

1594,

559,
TEB,
1035,
519,
122,
172,
a8,
22,
16,
3251,
84318,
101,

1935,

2552,
2651,
1560,
388,
454,
115,
171,
43,
48,
8zaz,
22494,
191,

1326,

348,
5124,
4572,
1530,
1514,

581,

148,

244,

47,
14218,
40107,

39,

1997,

198, °

1268,
Gehe,
3701,
652,
634,
169,
51,
1139,
13443,
34027,
101,

19928,

450,
737,
1541,
5083,
1512,
157,

117, -

28,
25,
95650,
23756,
103,



Table 2.2.3.1. Faroe Plateau (sub-division Vb1) COD, Caich weight at age 1961-98,

Run title : Cod FarcePlateau Vbl (run: XSAPET04/X04)

At 1-May-99 11:57:11

Table 2 Catch weights at age (kg)
YEAR, 1961, 1952, 19563, 1964, 1965, 1966, 1967, 1968,
AGE
2, 1.08p0, 1.0000, 1.0400, .9700, L9200, L9800, L9600, .8800,
3, 2.2200, 2.2700, 1.9400, 1.8300, 1.45%00, 1.7700, 1.9300, 1.7200,
4, 3.4500, 3.3500, 3.5100, 3.15C60, 2.5700, 2.7500, 3.1300, 3.0700,
5, 4.46900, 4.5800, 4.6000, 4.3300, 3.7800, 3.5100, 4.0400, 4.1200,
6, 5.5200, 4.9300, 5.5000, 6.0800, 5.6900, 4.8000, 4.7800, 4.6500,
7. 7.0900, 9.080C0, 6.7800, 7.0000, 7.3100, $.3200, 6.2500, 5.5000,
B, 9.9100, 6.5900, B.7100, &.2500, 7.%300, 7.5100, 7.0004Q, 7.6700,
9, 8.0300, 6.6600, 11.7200, 6.1900, 8.0900, 10.3400, 11.0100, 10.9500,
+gp. 10.2700, 10,2700, 10.8200, 14.2900, 11.1100, 11.6500, 10.6%00, 9.2800,
0 SOPCOFAC, .90683, .9444, 9573, .9824, 1.1262, 1.0905, 1.0224, 1.0598,
Table 2 Catch weights at age (kg)
YEAR, 1969, 1970, 1971, 1372, 1973, 1974, 1975, 1978, 1977, 1978,
AGE
2, 1.9900, 9600,  .BLOD, 4600, 1.1100, 1.0800,  .7%00,  ,9400,  .8700, 1.1120,
3, 1.8000, 2.2300, 1.8000, 1.6100, 2.0000, 2.2200, 1.7%00, 1.7200, 1.7900, 1.3850,
4, 2.8500, 2.6900, 2.9800, 2.5800, 3.4100, 3.4400, 2.9800, 2.8400, 2.5300, 2.1400,
s, 3.6700, 3.9400, 3.5800, 3.2600, 3.8900, 4.8000, 4.2600, 3.7000, 3.6800, 3.1250,
6, 4.8900, 5.1400, 3.9400, 4.2900, 5.1000, 5.1800, 5.4600, 5.2600, 4.6500, 4.363Q,
7, 5.0500, 6.4500, 4.8700, 4.9500, 5.1000, 5.88B00., §.2500, 6.4300, 5,3400, 5,9270,
8, 7.4100, 10.3100, 6.480C, &.4BOD, 6.1200, 6.1400, 7.5100, 6.3300, 6.2300, 6.3480,
g, 8.6600, 7.190G, 6.3700, 6.9000, 8.66Q0, B.6300, 7.3900, 8.5500, &.1800, £.7150,
+ap, 14.3900, ©9.3400, 10.2200, 11.5500, 7.5700, 7.6200, 8.1700, 13.6200, 10.7200, 12,3000,
0 SOPCOFAC, 1.0851,  .9943, 1.2264, 1,2481, 1.0134, 1.0134,  .970%, .9653,  .7012,  .9964,
1
Fun title : Cod FarcePlateau Vbl {run: XSAPETOQ4/X04)
At  1-May-99 11:57:11
Table 2 Catch weights at age (kg)
YEBR, 1879, 1980, 1081, 1382, 1983, 1984, 1985, 1986, 1987, 19886,
AGE
z, .8%70,  .$270, 1.0800, 1.2300, 1.3380, 1.1950,  .92050, 1.00%0, 1.0939, 1.0610,
3, 1.6820, 1.4320, 1.4700, 1.4136, 1.9500, 1.8880, 1.6580, 1.45%0, 1.5170, 1.7480,
4, 2.2110, 2.2200, 2.1%00, 2.1380, 2.4030, 2.9800, 2.6260, =2.0460, 2.1500, 2.3000,
5, 3.05320, 3.1050, 3.2100, 3.1070, 3.1070, 3.6790, 3.4000, 2.%360, 2.7560, 2.9140,
g, 3.6430, 3.5390, 3.7000, 4.0120, 4.1100, 4.4700, 3.7520, 3.7860, 3.8080, 3.1080,
7, 4.7190, 4.3920, 4.2400, 5.4420, 5.0200, 5.4880, 4.2200, 4.6390, 5.4810, 3.%3760,
g, 7.2720, 5.1000, 4.4300, 5.5630, 5.6010, &,4660, 4,73%0, 5.8930, 6.3410, 4.8960,
g, 8.3680, T.6030, 45.6300, 5.2160, 8.0130, £.6280, 6.5110, $.7000C, B.5090, 7.0870,
-gp, 13.0430, 9.6680, 10.0000, §.7070, 8.0310, 10,9810, 10.9810, B8.8150, 9.8110, 8.2870
0 SOPCOFAC, .9843, 1,0584, 1.0408, 1.0030, .9685,  .9585,  .9491,  .9625,  ,9642, 1.3061
Table 2 Catch weights at age (kg}
YEAR, 1999, 1990, 1991, 1992, 1393, 1994, 1995, 1994, 1957, 1938,
AGE
2. 1.0100,  .9450,  .779¢,  .9890, 1.1550, 1.1946, 1.2180, 1.0166,  .901p, 1,0044,
3, 1.5970, 1,3000, 1.2710, 1.3645, 1.7040, 1.8430, 1.9860, 1.7370, 1.3410, 1.4170,
1, 2.2000, 1.95%0, 1.5700, 1.779¢, 2.4210, 2.6130, 2.§220, 2.7450, 1.9580, 1.8020,
5, 2.9340, 2.5310, 2.5240, 2.3128, 3.1320, 3.6540, 3.9250, 3.8000, 3.0120, 2.2800,
5, 3.4680, 3.2730, 3.1850, 3.4770, 3.7230, 4.5840, $%.1800, 4.4550, 4.1580, 3.4780,
7, 3.7500, 4.6520, 4.0860, 4.5450, 4.9710, 4,3760, 6.0730, 4.3780, 4.4910, 5.4330,
8, 4.6B20, 4,7580, 5.6560, 6.2750, 6,1590, 7.1460, 6.2410, 5.2700, 5.3120, 5.8510,
9, £.1400, 6.7040, 5.9730, 7.6190, 7.5140, 8.5640, 7.7820, 5.5930, 6.1720, 7.9700,
+ap, 9,1550, 8.6890, 8.1470, 9.7250, 9.5870, §.7960, 8.6270, 7.4820, 7.0560, 7.3630,
0 SOPCOFAC, .9774,  .9897, 1,05%7, 1.0205, 1.0213, 1.0134, 1.0108, .9940, 1.0105, 1.029%,



Table 2.2.4.1. Faroe Plateau (sub-division Vbi) COD. Proportion mature at age 1983-1999. From 1961-1982 the

average from 1983-1996 is used.

YEAF AGE Age 2 Aged Aged Age 5 Age 6 Age 7 Ago 8 Age9 Ago10+

61-82 0.17 0.64 0.87 0.95 1 1 1 1 1
1983 0.63 0.71 0.93 0.94 1 1 1 1 1
1984 0.4 0.96 0.98 0.97 1 1 1 1 1
1985 0 0.5 0.96 0.96 1 1 1 1 1
1986 0 038 093 1 1 0.96 0.94 1 1
1987 0 0.67 0.91 1 1 1 1 1 1
1988 0.06 0.72 0.9 0.97 1 1 1 1 1
1989 0.05 0.54 0.98 1 1 1 1 1 1
1990 0 0.68 0.9 0.99 0.96 0.98 1 1 1
1991 0 0.72 0.86 B 1 1 1 1 1
1992 0.06 0.5 0.82 0.98 1 1 1 1 1
1993 0.25 0.73 0.78 0.91 0.89 1 1 1 1
1994 072 0.89 0.98 0.99 1 0.98 1 1 1
1995 0.21 0.53 0.55 0.74 0.97 1 1 1 1
1996 0.04 0.44 0.75 0.87 0.94 1 1 1 1
1997 0.07 0.75 0.95 0.98 1 1 1 1 1
1908 0 0.74 0.93 0.99 1 1 1 1 1
1999 0.02 0.43 0.88 0.98 1 1 1 1 1

Average '

83-99 0.15 0.64 0.88 0.96 0.99 1.00 1.00 1.00 1.00

22



Table 2.2.6.1.1. Farce Plateau (sub-division Vb}) COD. The two tuning series used in the assessment. For Cuba
trawlers the effort is in number of trawling hours and for longliners in 1000 hooks.

FAROQE PLATEAU COD (iCES SUBDIVISION VB1)

102
CUBA TRAWLERS
1985 1998
1 1 0 1
2 9
2413 0.9 22.6 13.3 <] 24 2.9 1 04
2825 0.6 9.1 343 13.3 57 1.5 0.9 03
5284 05 7.7 21 31.8 11.4 3 0.7 05
6351 0.5 11.9 14.4 13.6 20.7 5 18 03
5873 08 6.1 12.7 10 8.7 8.3 2.1 08
7008 02 17.2 18.4 1.4 58 36 386 0.6
7003 0.1 1.9 11.9 7.3 4 2.2 15 07
6389 01 2 38 10.8 4.4 2 0.8 0.3
6014 0.4 8.7 116 53 7 26 0.8 0.5
5296 24 77 104 128 38 4.5 1 07
4854 4.8 13.1 21.8 16.2 8.1 18 2.2 0.7
2489 08 24.5 24 83 51 1.2 0 05
2915 01 3.6 31.2 26.2 4.7 2.4 05 0
3833 0.1 3.8 9.2 20.8 12.9 2 1.1 0.2
LONGLINERS
1986 1998
1 1 0 1
2 8
2071 1 70 220 94 49
827 1 5 28 50 25
1537 10 68 65 61 a1
4277 236 230 218 122 144
6060 34 357 186 138 ™
4561 13 45 278 94 50
3957 23 57 57 109 40
5517 10 263 256 88 158
3024 161 205 102 64 20
3069 105 268 164 106 63
9816 41 1295 1265 506 696
15602 48 551 3808 2429 544
15655 288 455 766 2863 959

23



Table 2.2.6.1.2. Faroe Plateau (sub-division Vbl) COD. Final XSA run.

Lowestoft VPA Version 3.1

1-May-99 11:54:26

Extended Survivors Analysis

Cod FaroePlateau Vbl (run: XSAPET04/%X04)

CPUE data from file /users/fish/ifad/ifapwork/nwwg/cod_farp/FLEET.X04

Catch data for 38 years. 1961 to 1998. Ages

Fleet, . First, Last,

. year, year,

FLT03: CUBA TRAWLERS, 1985, 1998,
FLTO4: LONGLINERS (C, 1986, 1998,

Time series weights
Taperéd time weighting applied

Power = 3 over 20 years

Catchabkility analysis

First,
age ,
2,
2,

Z ta

10.

Last, Alpha,

age
9,
6,

.000,
.¢oo,

Catchability dependent on stock slze for ages <

Regression type = C

Mifimum of 5 points used for regression

Beta

1.400
1.600

Survivor estimates shrunk to the population mean for agss < 3

Catchability independent of age for ages »>=

Terminal population estimation

survivor estimates shrunk towards the mean F

of the final 5 years or the

S.E. of the mean to which the estimates

Minimum standard error for population

5 oldesat ages.

estimates derived from each fleet =

Prior weighting not applied

Tuning converged after 2¢ iterations

Regression welghts
, .7s81, .820, .877, .921,

Fishing mortalities
hge, 1989, 19%0, 1991, 1992,

2, 177, .079, .03z, .019,
3, .429, .358, .204, .098,
4, .72, .5%8, .500, .329,
5, .766, .6%6, .537, .399,
6, .982, .708, .564, _514,
7, 1.045, .879%, .575, .506,
g, 1.002, 1.082, .773, .431,
3, 708, ,651, .555, .596,

24

1293,

.012,
.098,
.184,
.260,
.247,
.316,
.225,
.326,

.300

9786,

1954,

.021,
.098,
-180,
.245,
.227,
.201,
.202,
.238,

are shrunk =

1985,

.066,
L1133,
.388,
.262,
.352,
.347,
.315,
.37%,

2,000
.897, 1.000,
1996, 1997,
.036, .030,
183, 179,
.355, .383,
.602, .547,
821, .56Z,

1.109, 1.052,
1.028, 1.236,
2.396, 1.451,

1.000

1998

L0581
.147
343
.571
.452
.251
.545
L6B2



Table 2.2.6.1.2

{Cont’d4d)

XSA population numbers (Thousands)

AGE
YEAR , 2, 3, 4, 5, &,
g,
1989 , 1.52E+04, 6_82E+03, 4.71E+03, 2.32E+03, 1.81E+03, 1.70E+03, 3_84E+02,
1990 , 3.54E+03, 1.05E+04, 3.&4E+03, 1.8BE+03, B.82E+02, S5.56E+02, 4.86E+02,
1991 , 6.59E+03, 2.68E+03, 5.99E+03, 1.64E+03, 7.67E+02, 3.56E+02, 1,8%E+02,
1892 , 1.16E+04, 5.23E+03, 1.79E+03, 2.97E+03, 7_84E+0G2, 3.56E+02, 1.64E+02,
1993 , 1.12E+04, 9.34E+03, 3.88E+03, 1.05E+03, 1.63E+0D3, 3.84E+D2, 1.76E+02,
1934 , 2.94E+04, S.07E+03, 6.%4E+03, 2.64E+03, 6.65E+02, 1.04E+03, 2.2%E+02,
1995 4,42E+04, 2.36E+04, 6.73E+03, 4.74E+03, 1.69E+03, 4.34E+0Z, 7.00E+02,
1998 , 1.08E+04, 3.39E+04, 1.69E+04, 3.74E+03, 2.99E+03, 9.75E+02, 2.51E+02,
1997 , 7.49E+03, 8.56E+0Q3, 2,31E+04, 9.70E+03, 1.68E+03, 1.0BE+03, 2.63E+02,
1998 , 1.01E+04, 5.95E+03, 5.B6E+03, 1.29E+04, 4.598+03, 7.82E+02, 3,08E+02,
Estimated population abundance at lst Jan 1929
, .00E+GD, 7.84E+03, 4.20E+03, 3.41E+03, 5.97E+03, 2.39E+03, 4.98E+0Z,
Taper weighted geometric mean of the VPA populations:
‘ 1.23E+C4, 9.89E+03, 6.81E+03, 3.6BE+03, 1.65E+03, §,.97E+02, 2.B9E+02,
Standard error of the weighted Log{VPA populations}
P .6831, .70185, .7046, 7305, . 6297, . 5150, L4644,
1
Log catchability residuals.
Fleet : FLT03: CUBA TRAWLERS
Age , 1985, 1986, 1987, 1988
2, .48, .73, .18, 21
3, .59, .50, .20, 44
4, 217, .36, .16, 06
5, -.11, .31, -.06, -.23
a8 , -.02, _37. 17, -.06
T, .30, .45, -.05, .00
2, .24, .16, .03, .10
g . .07, =-.02, -,14, -.10
Ags , 1989, 1990, 1991, 1992, 1%93, 1994, 1995, 1996, 1997, 1998
2, .03, .53, -.52, -1.04, -.14, .05, .13, .B5, -.13, -_58
3, .06, .46, -.45, -1.02Z, ~-.07, ~-.04, ~-.36, 5%, -.11, .Q2
4, .13, .54, -.44, -.38, -.02, -.59, .36, .19, .00, -.1%
5, .14, .28, -.1d, -.28, .05, 13, -.12, L27, .28, -.50
6 , .14, .17, -.13, 02, -.31, .04, .06, -.l0, J13,  -.1¢9
7., .19, .22, .05, 01, .is, -.20, -.09, -.31, .10, -.38
8, .28, .44, .38, -.i¢, ~.26, ~.19, -_.38, 99.99, .01, .03
9, =-.03, -.098, -.14, -.24, .01, .16, .02, L1, 95,92, 04
Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Age , 3, 4, 5, 6, 7, a,
Mean Log g, -15_46Q8, -14.3042, -13.8202, -13.4250, -13.6250, -13.6250,
S.E(Log g}, _4624, .3337, .25586, .1896, .2256, . 2652,

7.

1.33E+02,
1.16E+02,
1.35E+02,
7.14E+01,
8.74E+01,
1.15E+02,
1.53B+02,
4.18E+02,
7_36E+01,
6.26E+01,

1.46E+02,
1.198+02,

L5602,

9
-13.6250,
.la201,

25



Table 2.2.6.1.2

Ragrasaion statistics

{Cont’d}

Ages with g dependent on year class strength

Age, Slope ,

2, .60,

Ages with g

t-value .,

1.504,

Intercept,

14.90,

RSquare,

.60,

No Pts,

14,

Reg s.e,

.56,

Mean Log g

-18.58,

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

Age, Slope , t-value , Intercept, RSquare, No PLs, Reg s.e, Mean Q
3, .74, 1.926, 13.84, .86, 14, .31, -15.48,
4, .90, .733, 13.77, .86, 14, .31, -14.313,
5, 1.10, -.680, 14.40, .88, 14, .29, -13.8z,
g, 1.07, -.789, 14.07, .93, 14, .18, -13.82,
7. 1.08, -.526, 14.19, .83, 14, .25, -13.83,
q, .96, L228, 13.27, L8, 13, .27, -13.sa0,
9, .82, 1.289, 12.82, .97, 13, .10, -13.65,
1
Fleet FLTO4: LONGLINERS (C
Age , 1985, 1986, 1987, 15838
2, 99.99, -1.86, -1.23, 21
3, 99.9%, -.41, -1._84, .34
4, 99.9%, -.33, -.5s6, 1z
5 99.%9, -.16, ~-.4%, -.05
6 , 99.%%, -.04, -.06, -.15
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
Age , 1989, 1990, 1991, 19%2, 1993, 1994, 1955, 1996, 1597, 1958
2, 1.3, 1.03, -.13, -.1la6, -1.02, 61, -.12, -.33, -.20, g8
3, 75, .38, ~-.12, ~-.4s6, .16, 54, -.15, -.07, -.02, 14
1, 43, .13, .27, -.04, .29, -.61, ~-.09, -.08, 26, .00
5, 22, .17, .14, -.22, .20, -.44, -.53, L 26, .39, .28
&, .39, .19, -.04, -.17, .0z, -.586, -.30, .57, .33, -.24
7 , Mo data for this fleet at this age
B , Mo data for this fleet at this age
9 , No data for this fleet at thils age

Mean log catchability and standard errcr of ages with cartchakility

independent of year class strength and constant w.r.t. time
Age , 3, 4, S, &

Mean Log g, -12.1981, -11.4385, -11.07%9%, -10.7525,

S.E(Log a}. L5299, .3145, L3289, L3239,

Regression statistics

Ages with ¢ dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg sS.e, Mean Log g
2, LT, .5438, 13.07, .38, 13, .89, -14.20,

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

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

3, .29, .020, 12.18, .62, 13, .56, -12.20,
4, 1.07, -.4386, 11.61, .83, 13, 35,  -11.44,
5, 1.00, -.01¢, 11.09, .84, 13, 35, -11.08,
6, .B7, .931, 1G.32, .85, i3 28, -10.75,
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Table 2.2.6.1.2 (Cont’d)

Terminal year surviver and F summaries :

Age 2
Year class = 1996
Fleet, Estimated,
. Survivars,
FLT03: CUBA TRAWLERS, 4385,,
FLTO04: LONGLINERS (C, 18938.,
P shrinkage mean |, 9893.,
F shrinkage mean |, 12140.,
Weighted prediction :
sSurvivors, Int, Ext,
at end of year, s.e, s.e,
7840., .40, .34,
Age 3 Catchability constant w.r.
Year class = 1995
Fleet, Estimated,
' survivors,
FLT03: CUBA TRAWLERS, 4058, ,
FLT04: LONGLINERS (C, 4433, ,
F shrinkage mean , 4489 .,
Waighted prediction
Survivors, Int, Ext,
at end of vyear, s.e, s.e,
4205., .29, .06,
1
Age 4 Catchability constant w.r.
Year class = 1994
Fleet, Estimated,
[ survivors,
FLTO3: CUBA TRAWLERS, 3471 .,
FLT04: LONGLINERS (C, 3324.,
F shrinkage mean , 3987.,
wWeighted prediction :
Survivers, Int, EXt,
at end of year, 5.e, s5.e,
3407 ., .19, L1171,
Age 5 Catchability constant w.r.
Year class = 19%3
Fleet, Estimated,
' Survivors,
FLT03: CUBA TRAWLERS, 49Q4.,
FLT04: LONGLINERS {(C, 7434.,
F shrinkage mean ., 9770.,
Weighted prediction :
Survivors, Int, Ext,
at end of year, s.e, s.a,
5989, .15, .13,

t.

t.

Int,
s.e,
LB05,
.951,
270, .0
2.00,...,
N, Var,
. Ratio,
4, . 830,
time and
Int,
s.e,
. 375,
.478,
2.00,.,.
N, Var,
, Ratio,
5, .195,

t. time and

Int,
5.8,
. 257,
.271,

2.00,,,.

var,
, Ratio,
.579,

time and

Int,
s.e,
. 202,
. 219,

2.00,,.,

var,
, Ratio,
9, . 851,

Catchability dependent on age and year c¢lass strength

Ext, var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
L0030, .oa, 1, .438, .089
.000Q, .QaQ, 1, 177, . 021
L343, .040
.04z, L0332
F
.051
dependent on age
Ext, var, N, Scaled, Estimated
s.e, Ratio, . Welghts, F
.072, .19, 2, .a&02, .152
L1486, .31, 2, .373, .140
.025, .139
F
.147
dependent on age
Ext, Var, N, Sscaled, Estimated
5.8, Ratio, , Welghrs, F
.252, .98, 3, .514, .338
.061, .22, 3, .473, L350
. 013, L300
F
. 343
dependent on age
Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
. 217, 1.07, 4, .536, 661
.071, .32, 4, .452, .482
.012, .386
F
L5711
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Table 2.2.6.1.2 (Cont’d)

1
Age & Catchability constant w.r.t. time and dependent on age

Year class = 1992

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
' Survivors, 5.e, 3.e, Ratio, , Weights, F
FLLTG3: CUBA TRAWLERS, 2372., 177, 115, .65, 5, .547, .455
FLTO4: LONGLINERS (C, 2420., .1986, .124, .63, 5, 444, .448
F shrinkage mean , 2442 ., 2.00,,,, . .009, .445

Weighted prediction :

Survivors, Int, Ext, N, var, F
at end of year, a.e, 5.e, . Ratio,
2394 ., .13, .08, 11, .571, . 452

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

Year class = 1991

FleetL, Estimated, Int, Ext, var, M, Scaled, Estimated
' Survivors, - 5.2, s.e, Ratic, , Weights, F
FLTO03: CUBA TRAWLERS, 459 ., 169, .130, 7, G, .692, 270
FLT04: LONGLINERS (C, 622 ., .198, 121, .61, 5, .299, . .206
F shrinkage mean |, 169., 2.00,.., .009, 610

Weighted prediction

Survivors, Int, Ext, N, var, F
at end of year, a.e, s.e, . Ratio,
498., W13, .10, 1z, ,741, 251

1
Age B Catchability constant w.r.t. time and age (fixed at the value for age} &

Year class = 19%0

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
f sSurvivors, 5.e, a.a, Ratio, , Weilghts, F
FLTC3: CUBA TRAWLERS, 149., .185, 076, .41, 7, . 828, . 537
FLTC4: LONGLINERS (C, 135., .185, .268, 1.45, 5, .154, .578
F shrinkage mean , 127., 2.00,.., ,018, L6086

Welghted prediction :

survivers, Int, Ext, N, Var, F
at end of year, g.e, s.a, . ratio,
146 ., .16, .08, 13, .488, .545

Age 9 Catchability constant w.r.t. time and age (fixed at the wvalue for age) 6

Year class = 1989

Fleet, BEstimated, Int, EXt, var, N, Scaled, Estimeated
. Survivors, s.e, s.e, Ratio, , Weights, F
FLT03: CUBA TRAWLERS, 26., .202, .051, .25, a4, .B94, 681
FLTO04: LONGLINERS (C, 21, .187, .146, .78, 5, L9081, .187
F shrinkage mean , 46., 2.G0,.,. L0268, .436

Weighted prediction

Survivors, Int, Ext, N, var, F
at end of vyear, s.e, s.a, . Ratio,
26., .19, .05, 14, 277, .682
1
1
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Table 2.2.6.1.3. Faroe Plateau (sub-division Vb1) COD. Resulis from final XSA run.

Run title : Cod FarcePlateau Vbl (run: XSAPET04/X04)
at 1-May-99 11:57:11

Terminal Fs derived using XSA (With F shrinkage)

Table 8 Fishing mortality (F) at age
YEAR, 1961, 1962, 1963, 1964, 1965, 1966, 19567, 1968,
AGE
2, .3348, .2701, .2534, .1086, .1209, .0829, .0789, .1010,
3, .5141, .4982, .4138, L2997, L2518, _1989, .2389, .2318,
4, .4986, .4338, .5172, .4523, .4498, .2552, .2687, .3949,
5, 5737, .7078, .5124, L5229, .5622, .4499, .3442, .5339,
6. L4863, .5569, 5405, .56G9, L6604, .5016, .5779, .4472,
7. L9566, .3662, L4879, 6677, .5304, .9680, L5203, 713z,
8, .811s, L6826, .3269, 3531, .4345, .B519, 1.0438, .3331,
9, 6715, 5641, 4806, .5164, .5318, .6106, .5555, L4882,
+gp, .6715, .5641, . 4806, .5164, .5318, L6106, .5555, 4882,
0 FBAR 3- 7, L6059, .5226, .4944, .5017, .4909, .4743, .3900, 4643,
Table 8§ Fishing mortality (F} at age
YEBR, 1969, 1370, 1971, 1972, 1973, 1974, 1975, 1375, 1377, 1378,
AGE
2, .109%,  .0530,  .0309, 0464,  .0656,  .0815,  .0773,  .0%31,  ,04E1,  .0575,
3, 3063,  .2081,  .1337,  .1476,  .2321,  .1568,  .3191,  .1720,  .3030,  .1893,
5, .31806,  .1654,  .2225,  .2070,  .3047,  .2046,  .4357,  .3661, 4737,  .4279
5, .4179, 3408,  .3845,  .2497, 2812,  .2952,  .4132,  .5563,  .7517,  .4274,
6, 5708,  .3708,  .5571,  .6057,  .262%,  .3795,  .4542, .5184,  .7319, 4832,
7, .5118,  .6€559,  .4650,  .4686,  .3721,  .5328,  .3502,  .7613, 1.1122,  .5547,
8, .B457, 4207,  .7527,  .2464,  .3258,  .305i,  .4481,  .6424, .776Z,  .5656,
s, .5499,  .4338,  ,4800,  .3577,  .3001,  .3456,  .4233,  .5733,  .7769,  .5037,
+gp, .5499, L4333, .4B00, L3577, .3081, . 3456, L4233, L5733, VTTES, L5037,
0 FEAR 3- 7, .4375,  .3882,  .3526,  .3357,  .2885,  .3138,  .3945, .4743,  .67d5,  .4245,
1
Run title : Cod FaroePlateau Vbl (run: XSAPET(04/X04)
At 1-May-9% 11:57:11
Terminal Fs derived using XSA (With F shrinkage)
Table 8 Fishing mortaliity (F) at age
YEAR, 1379, 1980, 1381, 1382, 1981, 1994, 1385, 1986, 1987, 1988,
AGE
z, 0430,  .0S48, 0524, 0583,  .038%,  .107Z,  .066C,  .0247,  .30Z83,  .0553,
3, .25546, L2373, L2204, L2230, L4647, L3659, .3541, .3558, L2213, L3419,
4, .4288, L3567, L3373, L3643, .55%4, L5737, .5048, 6215, .4781, L5653,
5, L5027, L4221, .4144, _382%, L6552, L8633, .6032, L6961, .4842, .5544,
g, .4878,  .s143,  .5608,  .3739,  .7624,  .4707,  .9311,  .7977,  .5454,  .7719,
7, 4453, 4083, 6845,  .6844,  .9153,  .4529, 1.2104,  .G8568,  .4593,  .7695,
a, .BB55, L6371, .4945, .5389, .91e5, 3483, 1.1663, .6633, 6484, L7628,
9, .5143, L4732, L5022, 4725, L7654, .B0E57, L5185, L5286, 7157, LT783,
+ap, .5143,  .4732,  .5022,  .4725,  .7684,  .5057,  .5165,  .5286,  .7757,  ,77B3,
0 FEAR 3- 7, .4242,  .1897,  .4575,  .4058,  .6714,  .S5061,  .7207,  .6657.,  .4376,  .6004,
Table 8 Fishing mortality (F) at age
YEAR, 1389,  1%%a, 1991, 1992, 1993, 1994, 1995, 1996, 1897,  199a, FBAR 95-98
AGE
2, 1769, L0790, .0324, .0191, 0117, L0212, .0659, L0361, .0297, .a504, L0388,
3 L4286, .31581, .2036, .0981, .097¢, .098z2, .13z27, .1Rp24d, .1787, L1472z, 1696,
4 L7197, 5878, L4936, L3238, L1844, .1802, L3882, L3551, L3829, .3431, L3504,
5. .7656, L6959, L3372, -195%4, .2598, _2449, L2617, .6022, L5474, .5713, L5736,
6, .9824, .705%, .5665, .513%, _2466, .22¢8, .3517, .B208, .5622, L4520, 6117,
7 1.0489, L8790, _574%, L5060, L3156, L2008, L3465, 1.1091, 1.9520, L2509, L8040,
8 1.0018, 1.9821, .7730, .4307, L2246, L2024, 23147, 1.0277, 1.2364, .5447, .81363,
9, .7083, .G6508, .5548, .59¢&0, L3260, .237%8, L3712, 2.3960 1.4509, L6821, 1.5096,
+dp, L7083, L6508, . 5548, _5960, .3260. L2375, L3712, 2.3960, 1.4509, .ER21,
0 FBAR 3I- 7, L7890, L6473, _47613, .3892, 2208, .1%02, 2962, L6140, .544%5, L3529,
1
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Table 2.2.6.1.4. Farce Plateau (sub-division Vb1) COD. Stock number at age.

Run title : Cod FarocoePlateau Vbl (run: XSAPETC4/X04)

At 1-May-9% 11:57:11
Terminal Fs derived using XSA (With F shrinkage)
Table 10 Stock number at age (start of vear)

Numbers*10**-3

YEAR, 1961, 1962, 1963, 1965, 1966, 1967, 1968,
AGE
2, 1201%, 20654, 20290, 21834, 8269, 18566, 23451, 17583,
3, 7385, 7042, 12907, 12893, 16037, 59%9, 13991, 17744,
4, 3747, 3616, 503, 6986, 7823, 10207, 4034, 9021,
5, 2699, 1863, 1825, 1710, 3639, 4085, 6475, 2525,
6, 666, 1245, 752, 835, 830, 1693, 2133, 3758,
7. €668, 335, 584, 358, 416, 351, 842, 980,
B, 155, 210, 190, 294, 151, 200, 109, 410,
9, 66, 56, 87, 112, 169, 80, 70, 31,
+gp, 0, 0, 0. 0, 0, 0, 0, a,
0 TOTAL, 27403, 35021, 40138, 45083, 37333, 41186, 51165, 52051,
Table 10 Stock number at age (start of year)
Numbers*10**-3
YEAR, 1969, 1370, 1971, 1372, 1973, 1974, 1975, 1976, 1377, 1978,
AGE
2, 9326, 8610, 11930, 21324, 12877, 305040, 38373, 13603, 12011, 10981,
a, 13012, 6841, 6685, 2471, 16667, 9643, 23015, 29079, 13876, 7811,
4, 11522, 7843, 4549, 4789, 669G, 10819, 6750, 13696, 20045, B3%1
5, 4978, 5448, 14586, 2981, 3l88, 4038, 72139, 3575, 7776, 10219,
5, 1212, 2682, 3754, 2484, 1902, 1970, 2461, 3910, 1678, 1002,
7. 1967, 551, 1516, 1761, 1110, 1293, 1104, 1280, 1910, 661,
a, 393, 9gs5, 238, 179, 902, 626, 581, 637, 489, 514,
5, 240, 138, 519, a2, 499, 533, 178, 304, 274, 184,
+ap, 0, o, 0, a, 400, 342, 476, 156, 18, 155,
4] TCTAL, 42649, 34088, 13647, 43680, 43938, 59682, 80358, 71548, 56078, 41915,
1
| Run title : Cod FaroePlateau Vbl (run: XSAPET04/X04)
At 1-May-99 11:57:11
Terminal Fs derived using XSA {(With F shrinkage)
Table 10 Stock number at age (start of year)
Numbers*10**-3
YEAR, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1985, 1987, 1988,
AGE
2, 15098, 23404, 13985, 22218, 25227, 47788, 17271, 2497, 10178, 8893,
3, @483, 11841, 18140, 10865, 17160, 18709, 35147, 13237, 7586, 8093
1, 5252, 5382, 7647, 11108, 7118, 8827, 10582, 30195, 7593, 4978,
5, 4479, 2819, 2085, 4463, 6314, 3330, 40732, 5330, 4877, 3854,
5. 5457, 2218, 1498, 1663, 2494, 2685, 1495, 1824, 2135, 4479,
17, 1515, 2743, 1088, 700, 340, 953, 1373, 453, 673, 1013,
B, 298, 795, 1493, 448, 289, 108, 436, 35, 158, 348,
9, 233, 123, 344, 745, 214, 95, 178, 127, 141, 67,
+ap. 103, 52, 152, 355, 207, 182, 217, 101, 52, 50,
0 TOTAL, 40970, 49377, 474306, 52577, 59963, 82877, 70741, 50999, 37391, 31781,
Table 10 Stock number at age {(start of vyear)
Numbers*10**-3
VEAR, 198%, 1996, 1591, 1992, 1991, 1294, 1995, ~39€, 1937, 1939, 1993, QST 51-96 AMST §1-95
ACE .
- 15249, 353§, 5592, 11628, 11209, 29413, 44232, 10R44, 7484, 1cp73, 2, 15390, 17810,
3. 63z2Q, 10462, 2675, 5225, 8340, 8074, 23576, Jawns, E564, S350, T840, 11527, 11344,
4, 4711, 36733, 5985, 1787, 3876, 6935, 671311, 16903, 23122, 5954_ 4255, SE86, 7873,
£ 2716, 1873, 1633, 2974, 1053, 2643, 4742, 1732, 3702, 12503, 35337, aslz, 408%,
B, 1813, a3z, Ta7, 784, 1833, L1-F 1892, 2043, 1674, 4585, 54968, 1773, 205%,
T, LE2G, SSE, 35g 344, is4, 1c4%, 434, 975, 177, iaz, 2354, B25, 988,
B, 3164, 436, 1484, 164, 176, 229, 700, 251, a6a3, 308, 198, 158z, 428,
5, 133, 118, 135 71, 87, 115, 153, a1, 74, 63, 146, 158, 204,
+6P, 19, a9, &z, BO, o9, &3, 170, 55, 168, 55, 19,
o TOTAL, 33141, 21511, 18401, 23070, 27859, S0LET, 82429, 70077, 53132, 40538, 24507,
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Table 2.2.6.1.5. Faroe Plateau (sub-division Vb1) COD. Summary table from XSA.

: Cod FaroePlateau Vbl (run: XSAPET04/X04)

(without SOP correction)

Terminal Fs derived using XSA (With F shrinkage)

Run title
At 1-May-99 11:57:11
Tabkle 16 Summary

, RECRUITS, TOTALBIQ,

' Age 2
1961, 12019, 65428,
1962, 20654, 68224,
1963, 20290, 77602,
1964, 21834, B4666,
1965, 8269, 75044,
1966, 18566, 83920,
1967, 23451, 105291,
1968, 17583, 110436,
1969, 9326, 105542,
1970, 8610, 98405,
1971, 11930, 78226,
1972, 21324, 76451,
1973, 12577, 110738,
1974, 30500, 139318,
1975, 38373, 153765,
1976, 18603, 161431,
1977, 10011, 136420,
1978, 10981, 96711,
1373, 15098, 85737,
1980, 23404, 85542,
1981, 13985, 88930,
1982, 22218, 99578,
1983, 25227, 123906,
1984, 47788, 152839,
1985, 17271, 132494,
1986, 9497, 99552,
1987, 10176, 78316,
1988, 8893, 66431,
1989, 15249, 58885,
1990, 3536, 37895,
1991, 6592, 28343,
1552, 11628, 35381,
1893, 112089, 52231,
1994, 29413, 91208,
1995, 443232, 155385,
1456, 10844, 152753,
1997, TLBE, 107564,
1998, 10073, 81479,

Arith.

Mean s 17335, 95854,
0 Units, (Thousands), (Tonnes},

TOTSPBIO,

46439,
43325,
49054,
55382,
57057,
60629,
73935,
82486,
83490,
82040,
3314,
57188,
B3564,
98463,
109620,
123193,
112226,
78751,
67153,
59440,
64132,
67587,
93339,
1152865,
86062,
74045,
61921,
52514,
35041,
29274,
20940,
20298,
25801,
78973,
77774,
94951,
95572,
§8139,

70246,
(Tonnes;),

LANDINGS,

21598,
20967,
22215,
21078,
24212,
20418,
23562,
29930,
32371,
24183,
23010,
18727,
22228,
24581,
36775,
39799,
34927,
26585,
23112,
20513,
22953,
21489,
38133,
316979,
39434,
14595,
21391,
23182,
22058,
13487,

9660,

6220,

5988,

8818,
22494,
40107,
34027,
23756,

24596,
{Tonnes) ,

YIELD/SSB,

Table 2.2.7.1.1. Faroe Plateau (sub-division Vb1) COD. Input data to RCT3.

FAROE PLATEAU COD: GROUNDFISH SURVEY AND 0-GROUP SURVEY DATA

o

3 10 2

'Yrclass'
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

'VPA' 'Ogrpsurv'

6592 78
11628 523
11205 17
29413 120
44232 1193
10844 664

7487 59

-11 380
-11 1196
-11 g138

'Suage?l’

' Suagel’

[ VSR N

13
-11
-11

.10
.48
.74
77
52.
.98
.99
.94

93

4651,
.4839,
4529,
.3807,
4243,
.3368,
.3187,
3629,
L3877,
.2948,
3634,
.3275,
L2660,
.2498,
3355,
.3231,
J31132,
.3376,
.34432,
.3451,
3581,
3179,
.3839,
.3181,
.4588,
L4672,
3455,
L4414,
.5653,
4607,
.4136,
3064,
L1673,
J1117,
2892,
4224,
3560,
3488,

.3580,

FBAR

3- 7,

.6059,
.5226,
4944,
.5017,
L4909,
4743,
L3900,
L4642,
.437s,
3882,
3526,
.3357,
.2885,
.3138,
3945,
4744,
6745,
4245,
4242,
.3897,
. 4575,
.4058,
6714,
L5061,
.7207,
6657,
4376,
L6004,
7890,
6473,
4763,
3692,
.2208,
.1902,
2962,
.6140,
54456,
.3529,

L4686,
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Table 2.2.7.1.2. Faroe Plateau (sub-division vbh1} COD. Quiput from RCT3.

Analysis by RCT3 ver3.l of data from file

-

c:\peturlcodrct3.dat

"

FAROE PLATEAU COD: GRCUNDFISH SURVEY AND 0-GROUP SURVEY DATA

o

Data for 3 surveys over 10 vyears 1989 - 1998
Regreszion type = C
Tapered time welghting applied
power = 3 over 20 years
Survey weighting not applied
Final eétimates shrunk towards mean
Minimum S.E. for any survey taken as .20
Minimum of 3 points used for regression
Forecast/Hindcast variance correction used.
Yearclass = 1996
I-————-=-——- Regression--—=-—--—--— I I-———-=————=- Prediction--------- I
Survey/ Siope Inter- Std Rsquare No. Index Pradicted gtd WAP
Series cept Error Pts Value Value Error Weights
Cgrpsu .94 4.69 1.37 .245 7 5.94 10.28 1.773 .0ée8
Suage?l 1.49 7.72 .87 .577 7 .37 8.27 .558 . 235
Suage3 1.01 7.23 .69 .55%9 7 2.70 9.96 .892 L2685
VPA Mean = ' 9.53 .708 .428
Yearclass = 1997
I Regression---------- I I-—-—-————-- Prediction--------- I
Survey/ Slope Inter- Std Rsquare No Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
ogrpsu .94 4.70 1.37 L2446 7 7.09 11.35 1.954 .075
Suagel 1.48 7.73 .66 .583 7 1.79 10.38 . 896 .357
Suage3
VPA Mean = 9.54 710 .568
Yearclass = 1958
Tm—mmmm oo Regression---------- I I---————— Prediction------- --I
Survey/ Slope Inter- Std Rsquare HNo Index Predicted Sta WAP
Series cept Error Pts Vvalue Value Error Weights
Cgrpsu .94 4.71 1.37 .247 7 9.00 13.14 2.497 .075
Suage2
Suage3
VPA Mean = 9.54 713 .925
Year Weighted Log Int Ext var VPA Log
Class Average WAP std std Ratio VEPA
Prediction Error Error
1596 12131 9.40 .46 .38 .69
1997 21449 9.97 .54 .39 .54
1998 18275 9.81 .69 .95 1.92
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Table 2.2.7.1.3. Farce Plateau (sub-division ¥b1) COD. Input to management option table.

The SAS System
Cod in the Faroe Plateau (Fishing Area Vb1)

15:36 Sunday, May 2, 1939

Prediction with management aption table: Input data

Year: 1989
Stock Matural | Maturity {Prop.of F |Prop.of M | Weight | Exploit. Waight
Age i monality | ogive bef.spaw. |befspaw. | in stock | pattern | in catgh
2 21449 0.2 0.02 0 0 1.004| 0.0272 1.004
3 9442 0.2 0.43 0 0 1.4%7 0.1188 1.417
4 4205 0.2 0.88 0 0 1.804 0.2524 1.804
5 3407 0.2 0.98 0 0 2.281 0.4018 2.281
B 5969 0.2 1 0 0 3.482 (.4284 3.482
7 2394 0.2 1 0 0 5.436 4.5631 5.436
8 498 0.2 1 0 0 5.856 0.6558 5.856
9 146 0.2 1 0 0 7.972 0.6558 7.972
10+~ 49 Q.2 1 D 0 8.802 0.6558 8.802
nit Thou;amé - - - Kilograms | _- Kilograms
Year. 2000
Recruit- | Natural | Maturity |Prop.of F |Prop.of M | Weight | Exploit. Weaight
Age ment mortality | ogive belspaw. |belspaw. | in stock | pattern in catch
2 18275 0.2 015 g 0 1.004 0.0272 1.004
3 02 0.564 0 0 1.417 0.1188 1.417
4 0.2 0.88 Q 0 1.804 0.2524 1.804
5 0.2 0.96 Q 0 2.28% 0.4018| 2.281
-] D2 0.99 4] 1) 3.482 0.4284 3.482
7 0.2 1 0 0 5.436 0.5631 5436
8 0.2 1 0 0 5.856 0.6558 5.856
9 0.2 1 0 ¢ 7.972 0.6558 7.972
104 0.2 1 Q O 8802 0.6558 8,802
Linit Thaousandd - - - Kilograms Kitograms
Year: 2001
Recruit- | Natural | Maturity |Prop.of F {Prop.of M | Weight | Exploit. Weight
Age ment mortality [ ogive bef.spaw. |befspaw. | in stock | paitern incateh
2 14833 0.2 0.15 0 0 0.974 0.0272 0.974
3 0.2 0.64 ) 0 1.498 0.1188 1.498
4 0.2 0.88 ] 9] 2.189 0.2524 2169
5 0.2 0.96 0 0 3.031 0.4018 3.03
& 0.2 0.99 0 0 4,032 0.4284 4.032
7 0.2 1 0 0 4,969 0.5631 4.969
8 0.2 1 0 0 5.47% 0.6558 5.479
el 0.2 1 o o] 6579 0.6558 6.579
10+ 02 1 1} 4] 7.78 0.6558 7.78
Unit Thousandé - - - Kitograms | - Kilograms
Notes: Run name  : MANPETO1

Date and time: 0D2MAY29:15:37
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Table 2.2.7.1.4. Faroe Plateau (sub-division Vb1) COD. Management option table.

Year: 1995 Year: 2000 Year: 2001
F Reference| Stock Sp.stock | Catch in F Aeference| Stock Sp.siock | Catehin | Stock Sp.stock
| Factar | F blomass | biomass | wejght Fagtor £ i | biomass | weight | biomass [biomags |
1 0.3529 88581 58785 19495 Q0 0.0000 93809 67701 ol 12293¢ 28092
. 0.1 0.0353 . 67701 2425 120143 95385
02| 00706 87701 4744 117487 92793
03|  o.1059 B7701 6064 114001 90311
04| 01412 57704 gosol 112442 87933
05| 01785 67701 11123 110082 85854
ns| 02117 67701 13072| 107847  B3470
07| 02470 87701 14940 105644 81375
0.8 ¢©.2823 67704 16731 103558) 79366
08 03178 67701 18448 101551 77437
1.0 03528 67701 20096 09624{ 75586
11 0.2882 87701 23677 9777 73808
1.2 0.4235 67701 23195 95989 72401
1.3]  0.4588 87701 24654 94275 70459
1.4 0.4944 877C1 26055 92625 88682
1.8 0,528 67701 27402 91036 57365
Jonnes | Tonnes | Tonnes - Tonnes | Tonnes | Tonnes | Tonnes F Tonnes |
Notes: Run name :MANPETGY
Date and time 1 O2MAY99:15:37
Comgutation of ref. F: Simple mean, age 3- 7
Basis for 1999 . F factors
Table 2.2.7.3.1. Farce Plateau (sub-division Vb1) COD. Input data to yield per recruit calculations.
Faroe Plateau cod (Sub-divisiecn Vbl)
¥Yield per recruit: Input data
o e e e = +
i | Recruit-| Natural | Maturity|Prop.of F|Prop.of M| Weight | Exploit.! Weight |
| Age | mernt imortality| ogive |bef.spaw. bef.spaw.| in stock| pattern | in catch;
o - o - tommmm - o ER e ettt E ettt o te————— !
i 2| 1.000 0.2000] 0.1500) 0.0Q00! 0.0000] 1.067 | 0.0359; 1.067,
1 30 | 0.2000! 0.6400! 0.0000; 0.0000! 1,565 0.1306! 1.865!
! 4 | | 0.2000] 0.8800] 0.0000) 0.0000; 2.348. 0.29%14] 2.348,
i 5 | i 0.2000! 0.9600] G.0000! 0.CQono! 3,334 0.3935! 3.334!
! & ! ! 0.2000] 0.9900! 0.0000,  0.0000) 4.372! 0.42831 4.372"
! 7 ! 1 0.2000] 1.0000/ 0.0000] 0.0000; 5.192) 0.5228| 5.1%92,
i 3 | ! 0.2000; 1.0000) 0.0000, 0.0000) 5.965} 0.5875¢ 5.965]
; 9 ) 0.2000, 1.0000] 0.0000} 0.0000} 7.216) 0.5875| 7.216,
10+ | ! 0.2000) 1.0000] 0.0000] 0.0000} 8.153] 0.5875} 8.153)
tm—m o e T e Fommm Fmmmm e frmm e fommmm e Fomm e i
! Unit | Numbers ) - ! - ; - ! - 1Kilograms | - 'Kilograms |
o e e e e e +
Notes: Run name YLDPETO1
Date and time: 27MAY99:13:22
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Table 2.2.7.3.2. Faroe Plateau (sub-division Ybl) COD. QOutput data from yield per recruit calculations.

Farce Plateau cod {(Sub-divisicon vbl)

13:

g S
' 1 January !
B et it e +
! = |Reference| Catch in} Catch in, Stock | Stock | Sp.stock! Sp.stock! Sp.stock)
| Factor | F | numbers | weight | size | biomass | size | biomass | size ;
m—— S Fmmmm———— tmmmm———— ——————— L et B o m e +
! 0.0000C] 0.0000! 0.00Q! 0.000] 5.517122365.158), 4,2685)20685.758) 4
H 0.0500C] 0.0174) 0.076) 405.951! 5.137719593,079, 31,887/17%18.599%] 3
! 0.1000} 0.0353] 0.136) 694.659! 4.83917470,053] 3.591/158G0.408) 3
! 0.1500] 0.0529) 0.185) 904.959] 4.598)15795.370! 3.352114130.477] 3
! 0.2000] 0.0706) 0.225) 1060.933| 4.398114442.324} 3.,154,12782.611} 3
H G.2500) 0.0882) 0.259) 1178.208! 4.229)13329.190} 2.987 11673.55%7 2
H 0.3000] 0.1059] 0.288) 1267.294)] 4.0B4112397.3135] 2.844,10746.215] 2
' 0.3500! 0.123%! 0.313) 1335.470! 3.958!11606.836 2.719] 9960.155! 2.719!
H 0.4000) 0.1412; 0.336) 1387.897; 3.847)10928.285) 2.610, 9285.970] 2.810,
. 0.4500 ] 0.1588 0.356) 1428,314] 3.748110339.804] 2.513] B701.7B3) 2.511|
) 0.5000) 0.1765, 0.374) 1459.470) 3.659) 9824.790] 2.425| B190.993) 2.425)
H 0.5500, 0.1941; 0.350) 1483.421; 3.57%) 9370.430} 2.347) 7740.791; 2,347
' 0.6000! 0.2118; 0.405! 1501.71%! 3.506) 8966.685) Z.276) 7341.138) 2.276
' 0.6500! 0.229%4, 0.418} 1515.555] 3.439) 8605.586) 2.210; 6984.068) 2,210}
! 0.7000! 0.2470, G.431) 1525.845) 3.378) 82B0.730! 2.151) 6663.178| 2.151¢
! 0.7500) 0.2647, 0.442) 1533.305) 3.321) 7986.918) 2.095, 6373.271} 2.085)
! 0.8000C ! 0.2923 0,453} 1538.496; 3.262) 7719.888)| 2.044, €110.087| 2.044!
! 0.8500); 0.3000, 0.463, 1541.862} 3.220) 7476.113) 1.997| 58B70.100] 1.397)
! 4.%000] 0.317¢] 0.473] 1543.754) 3.174) 7252 .554) 1.952) 5650.374) 1.352;
. 0.9500] 0.3353] 0.481) 1544.455) 3.131) 7047.043) 1.911) 5443.441! 1.911¢
| 1.0000] 0.3529] 0.4%0) 1544.191} 3.090) 6857.191; 1,872 5262.213) 1.872)
! 1.0500) D.3706] 0.497) 1543.147; 3.052) 66B1.322) 1.835) 5089.916] 1.835!
! 1.1000} 0.3882] 0.505) 1541.449) 3.016} 6517.915; 1,801, 493G.030, 1.801]
! 1.1500! 0.4059! 0.512! 1539.279! 2.982! 6365.660! 1.768) 4781.247! 1.768!
! 1.2000} 0.4235, G.518) 1536.676 2.94%) 6223.426) 1.737) 4642.435, 1.737]
! 1.2500) 0.4412] 0.535) 1533.741) 2.218) 6090.227] 1.707| 4512.614} 1.707}
| 1.3000) 0.4588, 0.531) 1530.540, 2.889) 5965.204) 1.680) 4390.921; 1.680|
H 1.3500) 0.4764, 0.536] 1527.128; 2.861) 5847.404] 1,653 4276.608) 1.693]
H 1.4000] 0.4941, 0.542! 1523.550] 2.834) 5716.762! 1.627) 41569.006, 1,627
' 1.4500] 0.5117, 0.547) 1519.845) 2.80%) 5622.0913) 1.6Q3) 4067.535, 1,603
H 1.5000] 0.52%4! 0.552) 1516.043! 2.784) 5533.075} 1.580) 2971.674) 1.580]
H 1.5500 0.5470! 0.557) 1512.171; 2.761) 5439%.247} 1.558, 3880.961, 1.358¢
H 1.6000) 0.5647} 0.562) 1508.249, 2.738B) 5350.193) 1.536] 3794.983) 1.538]
H 1.6500} 0.5323, O.566] 1504.2946) 2.716] S265.545! 1.516} 3713.371} 1.516}
H 1.7000) 0.8000] 0.571) 1500.326; 2.695] 5284.970; 1.496 3635.794) 1.488]
! 1.7500! 0.5176! 0.575! 1496.353! 2.675! S510B.167! 1.477! 31561.952! 1.477!
H 1.8000] 0.6353] 0.579) 1492.334, 2.655] 5034.867) 1.459! 3491.577} 1.459]
H 1.8500, 0.652%] 0.583! 14BB.434! 2,836 4964.824! 1.441) 3424.422) 1.441)
H 1.9000] 0.6705) 0.586! 1484.504! 2.6418) 4897.814] 1.424) 3360.268) 1.424)
! 1.9500! 0.6882! 0.590! 14B0D.603! 2.601! 4833 .540] 1.408! 3298.912¢ 1.408!
| 2.0000) 0.70581 0.5%94) 1476.735, 2.584) 4772.112) 1.392) 3240.171) 1.332]
o ————— A b mm Fmmm Fmmmm————- A b ———— e et R tadad e |
! B 4 - | Numbers | &Grams | Numbers | Grams | Numbers | Gramg | Numbers

11 Thursday, May 27, 125§
Farce Plateau cod (Sub-division vbl)

{cont.)
Notes:

Run name

Date and time ;
Computation of ref. F:
F-0.1 factor :
F-max factor

F-0.1 reference F
F-max reference F
Recruitment

Yield per recruit:

Yield per recruit:

YLDFET

el

27TMAYS99:13:22
Simple mean, age 3 - 7

9.3%00
Q.95%8
0.1378
0.3387

fingle recruit

Summary table

Summary table

Sp.stock|
biomass

.265,20685.758]
.8871173918.599]
.591/15800.408 |
.352114130.477]
.154,12782. 611/
,987111673.557!
.B44110746,215]

9960.155!
9285,97Q
8701.783!
8190.993!
7740,791!
7341.138!
£984.068]
66631.178/
6373,271
6110.087)
5870.100!
5650.374!
5448. 441!
5262.213!
5089.916!
4930.030!
4781.247!
4642, 436!
4512. 614!
4390.521)
4276. 606!
4169, 006!
4067,533|
3971.674!
31880.961!
3794.983!
3713.371!
1635.7%4)
1561.952 !
3491.577!
3424 .422!
1360.268!
1298.912!
3240.171!

The 3ZAS System
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Figure 2.2

36

Fishing area regulations in Division Vb. Allocation of fishing days applies to the area inside the outer

thick line. Holders of effort quotas who fish outside this line can triple their numbers of days. Trawlers
are generally not allowed 1o fish inside the 12 nautical mile limit and only longliners < 100 GRT and
Jiggers < 100 GRT are allowed to fish inside the innermost thick line. Several areas are closed for parts
of the year, to protect spawning areas, separate gears etc. The Faroe Bank (VB2} is managed separate
from Vb1. The area on the bank shallower than 200 m is closed to trawling and the longline fishery is
regulated by individual day guotas.



Commercial landings
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Figure 2.2.3.1. Farce Plateau (sub-division Vb1) COD. Mean weight at age 1961-1998.
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Figure 2.2.3.2. Faroe Plateau (sub-division Vb1) COD. Mean weight at age in the groundfish survey.
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Observed data
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Figure 2.2.4.1. Faroe Plateau (sub-division Vb1) COD, Proportion mature at age as observed in the spring groundfish
SUrvey.
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Figure 2.2.5.1. Faroe Plateau (sub-division Vb1) COD. Catch per unit effort in the groundfish survey.
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CPUE for 5 longliners and 8 Cuba trawlers
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Figure 2.2.6.1.1. Faroe Plateau (sub-division Vb1) COD. CPUEs for Cuba trawlers and longliners.
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Figure 2.2.6.1.2. Faroe Plateau (sub-division Vb1) COD. Log catchability residuals for Cuba trawlers and 5 longliners.
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Retrospective analysis with shrinkage
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Figure 2.2.6.1.3. Faroe Plateau (sub-division Vb1) COD. Retrospective analyses with shrinkages of 0.3 to 2.0.
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Spawning stock and recruitment
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Figure 2.2.6.1.4. Faroe Plateau (sub-division Vbl) COD. Yield and fishing mortality versus year. Spawning stock
biomass (SSB) and recruitment versus year.
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Stock - Recruitment
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Figure 2.2.6.2.1, Faroe Plateau (sub-division Vh1) COD. Spawning stock — recruitment relationship 1961-96. Years are
shown at each data point.
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Figure 2.2.6.3.1: Faroe Plateau (sub-division Vbl) COD. Catchability coefficients calculated by XSA by 5 year periods

for the research survey.
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Figure 2.2.6.3.2: Faroe Plateau (sub-division Vb1) COD. Catchability coefficients calculated by XSA by 5 year periods
for the longliners and the Cuba series.
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Figure 2.2.7.2.1. Faroe Plateay (ICES Subdivision Vh1) COD, Spawning stock biomiass versus F. Output from the PA-
software.



Faroe Cod
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Figure 2.2.7.2.2. Faroe Plateau (sub-division Vb1). Probabilities that the 1999 F will be greater than the proposed

Fpa = 0.35 or that the SSB in 2001 will be less than the proposed Bpa of 40 000t calculated analytically using the
ADAPT softwire {Gavaris 1988, Sinclair and Gavaris 1996) for 1999 catches ranging from 15 000 to 35 000t
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Long term yield and spawning stock biomass
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Figure 2.2.7.3.1. Faroe Plateau (sub-division Vb1) COD. Yield per recruit and spawning stock biomass as a function of
fishing mortality.
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Faroe Plateau Cod
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Figure 2.2.8.1: Farce Plateau (sub-division Vbl) COD. Cumulative probability distribution of the potential fishing
mortalities in 1999/2000 under the number of fishing days allocated for the LL<100, ST<400, PT>1000, LL>100,
OPEN, and JIGGERS. Three options are presenied where the 8861 days allocated to the LL<100, jiggers and ST<400 is
either used entirely by the LL (solid line}, the ST<400 (line with +) or by the jiggers (line with triangles, with 18640
days). The results confirm that the jiggers are about half as efficient as the LL. Substanually higher fishing monalities
would be exerted if the days are fished by the ST<400. There is a 50% probability that the fishing mortality will be
cqual to or higher than the proposed F, = 0.35 if the days are fished by the LL or jiggers, but the F would climb to
approximately 0.60 if the days were fished by the ST<400. The leftmost line with the X shows that it would be
necessary to decrease the number of days fished by hailf to have an 80% probability that F will be less than F,.
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2.3 Faroe Bank Cod
2.3.1 Trends in landings and effort

Total nominal landings of the Faroe Bank cod from 1986 to 1998 as officially reported to ICES are given in Table
2.3.1.1 and since 1965 in Figure 2.3.1.1. Landings have been highly irtegular from 1965 to the mid 1980s, reflecting
the opportunistic nature of the fishery on the Bank, with a peak value exceeding slightly 5 000 t in 1973, The evolution
of landings has been smoother since 1987, declining from about 3 500 t in 1987 to only 330 t in 1992 before increasing
to 3 900 t in 1997, In 1998, 3 200t were reported from the Faroe Bank.

The decreasing trend in the cod landings from Faroe Bank lead ACFM in 1990 to advise the Faroese authorities to close
the Bank to all fishing. This advice was followed for depths shallower than 200 meters. In 1992 and 1993 long liners
and jiggers were allowed to participate in an experimental fishery inside the 200 meter depth contour. For the quota
year 1 September 1995 to 31 August 1996 a fixed quota of 1 050 t was set. The new management regime with fishing
days was intreduced on 1 June 1996 allowing longliners and jiggers to fish inside the 200 m contour. The trawlers are
allowed to fish outside the 200 contour.

2.3.2 Stock assessment

Biological samples have been taken from commercial landings since 1996 (the 1998 sampling is shown in Table
2.3.1.2) and from the groundfish survey. The available data for the Faroc Bank cod are not sufficient to permit an age-
structured assessment, but as in recent years the results of general production modelling are presented.

The Faroese groundfish surveys cover the Faroe Bank and cod is mainly taken within the 200 m depth contour. The
catches of cod per trawl hour in depths shallower than 200 meter are shown in Figure 2.3.2.1. The CPUE declined from
266 kg/hour in 1986 to only 23 kgfhour in 1990. The index of stock size increased to 637 kg/hour in 1998, but
decreased to 369 kg/hour in 1999,

The length distributions in the 1983-1999 surveys iltustrated in Figure 2.3.2.2 show substantially higher numbers in
1996-1999 compared to previous years,

As in recent ycars, a Schaefer general production model was fit to the Faroe Bank cod landings data using the research
vessel survey CPUE for 1983 to 1999 in kg/hour as an index of stock biomass, The results are shown in Table 2.3.2.2.
Parameter estimates were not stable with different set of initial values and/or constraints leading to different results.

According to the survey CPUE, the stock reached a recent peak in 1998, with the 1999 point being about 60% of the
1998. The landings are highly comelated with the In survey CPUE in the previous year
(Landings y =-3269.9 + 1148.04 x In CPUE y-1, ‘r* =0,84), The observed and predicied landings shown in
Figure 2,3.2.3 suggests that the landings in 1999 could be slightly higher than in 1998 (less than 10%), if the
relationship continues to hold.

2.3.21 Comment on the assessment

The assessment was done using the same data and approaches as in previous years. There is currently no information on
meortality rates, but aged information from the surveys since 1983, and for the commercial landings since 1996 could be
examined in the fulure to estimate mortality and population sizes.

2.33 Reference points

There is currently little information to base the choice of refercnee points. Fishing mortality estimates are not available,
and it is therefore not possible to compare current stock status with possible reference points such as F=M, Fg, Faax .
Fusy. In theory, biomass reference points could be proposed based on the survey index, but their relevance with respect
to protecting cod productivity needs to be established. Although no specific values can be suggested as reference points,
the currently high, albeit declining, biomass indicates that the stock is probably within safe biological limits.
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234 Management considerations

The landing estimates are uncertain because since 1996 the vessels are allowed to fish both on the Plateau and on Faroe
Bank during the same trip, rendering landings from both areas uncertain. Given the relative size of the two fisheries,
this is a bigger problem for Faroe Bank cod than for Faroe Plateau cod, but the magnitude remains unquantified for
both. The ability to provide advice depends on the reliability of input data. If the cod landings from Faroe Bank are not
known, it is difficult to provide advice on landings. If the fishery management agency intends to manage the two
fisheries to protect the productive capacity of each individual unit, then it is necessary to regulate the catch removed
from each stock.
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Table 2.3.1.1. Faroe Bank (Sub-division Vb2)} COD. Nominal catches (lonnes) by countries, 1986-98. As officially
reported to ICES.

19686 1087 1988 1989 1990 1991 1992 1993 1994 1985 1996 1997 1998 ©

Faroe Islands 1836 3409 2,960 1270 289 297 122 264 717 561 2051 3459 3,001
Norway : &€ 23 94 128 72 s 32 2 8 40 57 135* 148
UK (EAW/NID - - - - . - + 1 1 - -2 2 s
UK (Scotland) ! 63 47 a7 14 205 90 176 118 227 551 382 277 !
Jotal _ 1,005 3470 3091 1412 566 425 330 385 953 1,152 2,490 3,871 3,239
*) Preliminary.

1} Includes Vb1
2} Included in Vb1
3) See cod Vb1

Table 2.3.1.2. Faroe Bank (Sub-division Vb2) COD. Samples of lengths, otoliths, and individual weights in 1998.

Fleat Size Samples Length Otoliths Waeights
Longliners <100 GRT 1 260 0 0
Longlinarg >100 GRT 16 2,721 658 478
Jiggers 6 953 119 119
Sing. trawlers <400 HP a 0 0 0
8ing. trawlars 400-1000 HP 0 0 o] Q
8ing. trawlers >1000 HP 0 Q 0 0
Pair trawlers <1000 HP Q b 0 0
Pair trawlers =1000 HP V] 0 0 0
Total 23 3,934 777 597
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Table 2.3.2.2. Faroe Bank (Sub-division Vb2) COD. Results of production modelling (Schaefer).

No constraints

r 1.27 MSY 3859.565 Calch is greater than the biomass in some years

K 12201 MSY 11.59582

Bl 2361 FMSY 0.632649

q 0.0546 s580Q 4,135218

r 0.29 MSY 6627.811 r constrained to be less than or equal 1o 99, First stopped at
r=.96, then when re-started hit the constraint, r=.99

K 26779 MSY 11.17375

Bl 2700 FM3Y 0.495

q 0.0443 850 4.20135

r 0.96 MSY 6455.456 Additional constraint that observed catches have to be less
than or equal to biomass

K 26781 fMSsY 34,0192

Bl 2835 FMSY 0.482098

q 0.0142 ssQ 23.43681

r 0.65 MSY 3864.293 Additional constraint that Bl greater than first catch

K 23644 MSY 12.43644 Initial values r=.3, K=25000, Bi=9450 (10000 lead to negative
Bl even with the constraint)

Bl 4437 FMSY 0.326873

q 0.0263 §5Q 7.16443

r 0.71 MSY 2585.834 |nitial r=.5, K=13000, Bl=11000

K 14533 MSY 13.03784

Bl 4843 FMSY 0.355859

q 0.0273 55Q 8.977429

r 0.66 MSY 3533.049 Initial r=.3, K=18950, BI=12320

K 21309 MY 12.53817

Bl 4490 FMSY 0.331603

q 0.0264 55Q 7411156
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Figure 2.3.1.1. Faroe Bank (Sub-division Vb2) COD. Reported landings 1965 to 1999.
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Figure 2.3.2.1. Faroe Bank (Sub-division Vb2) COD. Catch per unit effort in the spring groundfish survey

52



1963

Number

8 8888 3 B

B

JE N W T I T

N R R R
Langih (o}

3

Number
8B 8 & 8 8 38 8

M

BB GSER RS e F PP PO

e "

4 8

o

Fﬂ‘ﬂ}ﬂi‘J‘-"Q@?@Tt‘gﬂé##\d\@&\\“(ﬂ

1989

, PP T WY

L S - O ﬂf.fmg‘)@ i I S,

Figure 2.3.2.2. Faroe Bank (Sub-division Vb2) COD. Length distributions in the spring survey 1983-99.

Humber

LA A A
Longth (e}

(N
S
e
S

1988
w0 - :
70
o i
P
i H
5§ H
z -
b .
= :
1a | I I :
a ]

TR LR L PE O RER PR P PSP
Length {cm)

g

o5 B e 2 33

LA A S S N g N

1990

B T = mmemmm in i s w s i s Gttt w4 S mes s
73

0
=50
3
B4
3
)

o0

1

8 N .

L I SR - LU,
Length (cm)

53



54

1931

oz 8 glEMR g 5 g

A A AR .%-;@.r@m[g_'@fay\@&&w

1933

1 -.-M

o ¥ gumtp g o3

Py

PSR P RGP PP PSSP

0 1996

I I I T I S WP S .

- ill.\f“

B PSP D PR PP PO

1000

B Hugbe s 3 B

°

Py
q,"ra“-@?ﬁ?&d‘@tn@hml@a“@p’@“\h‘\\“g@

R R R A N X R B

.12 1984 T
% ?
© :
¥ !
P i
10 :
vawnhuwmAMA&muﬁhnhﬂmm

L @"‘3*@1%&)@**3@\"«‘?3

3 SHudbat 8 F &

=

o
R P L PP RB P S I ISP

LR R R R RN T R



Faroe Bank Cod

:

fi g8

1500 5

Observed and predicted landings

- 8 8

1982 1984 1985 1988 1990 1992 1994 1996 1998 2000 2002
Year

Figure 2.3.2.3. Faroe Bank (Sub-division Vb2) COD. Observed and predicted landings using the In survey CPUE in the
previous year (Landings y+1 = -3269.9 + 1148.04 x In CPUE y, r = 0.84).
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24 Faroe Haddock
24.1 Landings and trends in the fishery

Nominal landings of haddock from the Faroe Plateau increased from a low level of 10 000 t in 1982 to 14 000 t in 1987,
but later decreased to a very low level in 1993 and 1994 below 4 000 (; a slight increase to about 4 600 t was noted for
1995 but in 1996 and 1997 catches almost doubled each year to about 9 300 t and 16 800 t, respectively. In 1998 Landings
increased further to more than 19 000 t (Table 2.4.1). Nominal landings for 1981-1992 from the Faroe Bank have varied
between 500 and 1 600 t (on average 1 000 t), but dropped in 1993—1996 to 300-500 t. The closure of the fishery on the
shallower parts of the Bank in 1990 and the introduction of a controlled fishery there since 1993, as described in Section
2.1, reduced the Faroese landings (Table 2.4.2) whereas Scottish landings remained relatively high in 1990-92. However,
in the assessment only the fraction of the Scottish catches which have been reported to the Faroese authorities are included.
In 1997 and 1998, landings on the bank increased abruptly to 1 100 and 2 900 t. Some minor Faroese catches of haddock
in ICES Sub-Division IIa4 close to the boundary with Sub-Division Vb1 (see Figure 2.1.15 in ICES C M., 1997), are used
in the assessment (Table 2.4.1). ‘

Faroese vessels have taken almost the entire catch in recent years. Table 2.4.3 shows the Faroese landings since 1985 and
the proportion taken by each fleet category. Pair trawlers and longliners took most of the catches in these years and within
these two groups the relative importance of the larger vessels has increased. Due to poor catches and poor economic
conditions, the effort of most fleets decreased in the early 1990s but from 1995 it has increased again (Tables 2.1.4 and
2.4.8). In addition, the fishing ban on the cod spawning grounds before and during the spawning period of cod since 1992
(Section 2.1) has had a restrictive impact on the haddock fishery as well. The catch rates for most fleets has declined
drastically since the late 1980s. However, from 1995 the CPUE for most fleets has incréased considerably (ICES CM
1998}

The 1998 monthly Faroese landings of haddack by [leet category from Sub-Divisions Vbl and Vb2, are shown on Figure
2.4.1. The landings from the Plateau are high from late autumn to the end of the spawning time in late Apri] and stay low
during the summer time. On the Faroe Bank the monthly landings show a similar pattern although the landings in mid
winter are small. Even if haddock is a bycatch in the pairtrawlers directed fishery for saithe, the pairtrawlers present a very
large proportion of the haddock landings from the Faroe Bank; the longliners larger than 100 GRT come in second place.
On the Faroe Flateau the longliner landings are substantial except during the summer months when most of the longlimers
fish in deeper waters and/or outside the Faroese EEZ. The longline fishery mostly targets both cod and haddock, although
haddock since the late 1980s must be characterized as a by-catch only except for the most recent three years. The trawler
catches of haddock must be regarded as a by-catch since the late 1980s.

2.4.2 Catch at age

For the Faroese landings, catch-at-ape data were provided for fish taken from the Farce Plateau and the Faroe Bank. Data
from the two areas are combined as the fish are believed to belong to the same stock. The sampling intensity in 1998 is
shown on the bottom of Table 2.4.4 and was slightly higher than in 1997.

Samples from each fleet category were disaggregated by season and then raised by the catch proportions to give the 1998
catch at age in numbers for each fleet (Table 2.4.4). Caiches of some minor fleets have been included under the others
heading. No catch-at-age data were available from other nations fishing in Faroese waters. Therefore, catches by UK and
France trawlers were assumed to have the same age composition as Faroese otter board trawlers greater than 1000 HP. The
Norwegian longliners were assumed to have the same age distribution as the Faroese longliners greater than 100 GRT. The
most recent data were revised according to the final cacch figures. The resulting total catch at age in numbers are given in
Table 2.4.4 and Table 2.4.5.

24.3 Weight at age

Mean weight-at-age data are provided for the Faroese fishery (Table 2.4.6). The sum-of-products check for 1998 was 1.01.
Figure 2.4.2 shows the mean weights-at-age in the landings for most age groups since 1976. After a decrease for all age
groups in the most recent years, the decrease for most ages now have levelled off or even reversed. However some ages are
still decreasing. No such weight information is available for 1999.

244 Maturity at age

Maturity-at-age data were available from the Faroese Groundfish Surveys 1982-1999. The surveys are carried out in
February-March, so the maturity at age is determined just prior to the spawning of haddock in Faroese waters and the
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determinations of the different maturity stages should be relatively casy. In order to reduce eventual year to year effects
due to possible inadequate sampling and at the same time allow for trends in the series, a 3 year running average was used
in the assessment. For the years prior to 1982, average maturity at age from the surveys 1982~1995 was adopted (Table
24.7).

2.4.5 Assessment
2451 Tuning and estimates of fishing mortality

Several catch per unit effort series are available for tuning. They consist of two trawl groundfish surveys in February-
March (from 1983} and in July-August (from 1996) and 9 commercial series. In the surveys, the estimates of catches in
numbers at age per trawl hour in the surveys are used as if they represented one fleet with the same effort for all the years
in the tuning process. In order to have the most recent data available for tuning, the spring survey is shifted back from
February-March 1o the end of December the year before (Table 2.4.8). 7 of the commercial serics consist of effort
measured in number of fishing days and the corresponding catch at age in numbers for each fleet. It has not been possible
to update these sertes properly because the actual number of fishing days since 1996 is not known precisely (see section
2.1). A new commercial tuning series based on logbook data since 1986 for 5 longliners larger than 100 GRT was made
available last year. This series which consists of effort measured in hooks and the corresponding catch at age in numbers,
has been updated and revised this year (Table 2.4.10). A new tuning series based on logbook data on effort in trawlhours
and corresponding catch in numbers at age from a group of paitrawlers larger than 1000 HP has been introduced this year.

Following numerous analyses of all available series of caich and effort data, the working group in successive recent years
has decided to reduce the number of fleets and omit some years and ages from the series. Last year only 3 reduced
commercial series were used for tuning and these updaied series have also been used in this years tuning of the VPA, ie,,
the longliners less than 100 GRT, the pairtrawlers larger than 1 000 HP, and the new longliner series consisting of the
logbook data from 5 selected longliners larger than 100 GRT (Table 2.4.10). The number of fishing days for the longliners
less than 100 GRT and the pairtrawlers larger than 1 000 HP has been estimated based on several data sources. Although
the exact numbers might be questioned, the level of days is believed to reflect reality.

Last year it was decided to leave the spring survey (Table 2.4 8) out of the tuning because when used in uning of the VPA
they result in very unlikely low fishing mortalities and corresponding very high stock sizes. However, estimates of Z for
the different yearclasses from catch curve analysis (Figure 2.4.5 and Table 2.4.9) give average total mortalities in the order
of 0.6-0.8 for most age groups. When Z is calculated from the caltch in numbers from the commercial landings the result is
far lower values {Table 2.4.9 and Figure 2.4.6). The new summer survey is expected to be of great value as a tuning series
for this stock in a few years. This year it could not be used, however, because the series is still too short. The new trawler
logbook cpue series could not be used for tuning of the haddock VPA because haddock catches are too small.

The XSA was made with shrinkage of 0.7 as in last years assessment, The diagnostics from the XSA are shown in Table
2.4.11. The retrospective plot of reference fishing mortalities is shown in Figure 2.4.7.

The fishing mortalities from the final XSA run are given in Table 2.4.12 and in Figure 2.4.8A. According to this the
fishing mortality has shown an overall decline since the early 1960s and it has been estimated to be below the natural
mortality of .2 in several years of the 1990s. Since 1993 it has been increasing again and in 998 it was estimated at 0.21.
It is very difficult to explain these very low fishing mortalities given the size of the fleet and the number of fishing days
used. However, one reason is that due to the very small recruitment in many years the stock declined to historical low
levels and the haddock therefore has been only a by-catch in other fisheries. The large meshsizes in the codend in most
trawler fisheries (145 mm) is another reason for the small trawler catches of haddock.

As seen in the retrospective plot on Figure 2.4.7, there has been a tendency to overestimate terminal fishing mortalities in
recent years. This is normal when stock sizes increase abruptly. According to the survey (Figures 2.4.3 and 24 4) and to
anecdotical information from the fishermen, the stock now seem to decline again, both in abundance and in biomass. This
could imply that this years assessment of the fishing mortalities are underestimates.

2452 Stock estimates and recruitment

The stock size in numbers is given in Table 2.4.13 and a summary of the “VPA" with the biomass estimates is given in
Table 2.4.14 and Figure 2.4.8B. According to this assessment, the spawning stock biomass decreased from 79 000 ¢t in
1987 to 33 000 t in 1994, increased to 44 000 t in 1995 but have since increased considerably to about 117 000t in 1998
and 1999, The decline in the spawning stock began in the late 1970s due to very poor recruitment in those years. The
stabilization in the spawning stock biomass at a relatively high level in the mid—1980s was due to the relatively good 1982
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and 1983 year classes, but the decline since then was partly due to poor vear classes since the mid—1980s, as well as the
pronounced decline in the mean weights at age in the stock. The mean weights at age increased for most ages from 1993-
95 and afier a few years decreasing weights, they now seem to increase again for most ages (Figure 2.4.2). The main
reason to the very abrupt increase in the spawning stock biomass is the growth of the historical outstanding big 1993 year
class and the well above the long term average 1994 year class. It should be underlined, however, that as discussed in
section 2.4.5.1, this assessment might overestimate the stock size.

24.6 Prediction of catch and biomass
2.4.6.1 Input data
24.6.1.1 Short-term prediction

The input data for the short-term predictions are given in Table 2.4.17. The year classes up to 1996 inclusive are from the
final VPA while the 1997-98 year classes at age 2 were predicted using the RCT3 program. As input for RCT3, stratified
mean-catch-per-hour of age groups 0-3 in the Faroese groundfish survey 1986-99 were used. In order to have the most
recent information in the prediction, the survey estimates from the spring were shifted back to the end of the year before
(Table 2.4.15). The output from the RCT3 is given in Table 2.4.16. The large discrepancies between the XSA and the
RCT3 values for the year classes, especially the 1993 and the 1994 year classes, were discussed in the 1997 report of this
working group and will not be repeated here. The 1999 year class at age 2 was estimated as the geometric mean of the 2
year olds in 1986-2000, i.c., 1984-96 vear classes from the final VPA, the 1997-98 year classes from the RCT3.

The exploitation paﬁern used in the prediction was derived from averaging the 19961998 fishing mortality matrices from
the final VPA and then rescaling the averages to the 1998 level. The same patiern was used for all three years.

The mean weight at age for ages 2-10 in 1999 was calculated as the average weight at age in 1996-93, The 1999 mean
weights at age were also applied for 2000 and 2001.

The maturity ogive for 1999-2001 is based on samples from the Faroese Groundfish Surveys and estimated as the average
of the 1997-1999 values. As in the assessment, 3 years running average has been estimated in the order to reduce eventual
year to year effects due to possible inadequate sampling and at the same time allow for trends in the senes. -

2.4.6.1.2 Long-term Prediction

The input data for the long-term vyield and spawning stock biomass (yield per recruit calculations) are listed in Table
2.4.18. Mean weights-at-age are averages for the 1977-1997 period. The maturity ogives are averages for the years 1983-
97. The exploilation pattern was derived from the fishing mortality matrix from the final VPA as average F-values for the
long time period. Before averaging the annual fishing mortalities were scaled to let the Fbar(age3-7) equal 1.0. In the input
table the values are rescaled again to the Fbar(age3-7) long term average.

24.62  Biological reference points

The yield- and spawning stock biomass per recruit {age 2) based on the long-term data are shown in Table 2.4.20 and
Figure 2.4.8C. Fp,, and Fq; are indicated here as 0.53 and 0.19, respectively. From Figure 2.4.9, showing the
recruit/spawning stock relationship, and from Table 2.4.20, Fy..4 and Fyy,, were calculated to be 0.25 and 0,95, respectively.

In previous assessments of this stock the Minimum Biological Acceptable Limit (MBAL) was set at 40 000 t because
the probability of a good recruitment is considerably larger when the spawning stock biomass is above this value
(Figure 2.4.9), Therefore, this is an appropriate value for a limit reference point and thus, By, is set at 40 000 t. In the
1998 assessment, the B,, was calculated as the value lying 2 standard deviations above By, and consequently set to 65
000 t. By examining among other things the SSB-R plot, ACFM revised this value to be 55 000 t. The reference point
Fy, was chosen as the Fp o value 0.25. The Fiy, is defined to be two standard deviations above Fy,; and is calculated to
0.40.

The history of the haddock fishery in relation to the four reference points can be seen in Figure 2.4.10. In the period
1961-71 the fishing mortality was above Fj,, and the spawmng stock ‘biomass was below B, until 1970. Except for
1977-1978 the stock/fishery was in a precautionary zone in the period 1974-1981. In 1990 the biomass went below
Bpa and continued to decrease and went below By, in 1992, This decrease in SSB continued until the B,ms was reached
in 1994, The biomass has since increased, mainly due to the outstanding high 1993 year class and the well above long
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term average 1994 year class. According to this assessment, the stock has been within safe biological limits (PA values)
since 1996.

2.4.6.3 Projections of catch and biomass
24.6.3.1 Short-term prediction

In the light of the performance of the new management system (Section 2.4.8), it is not unrealistic to assume the same level
of fishing mortalities in 1999 as in 1998, The prediction was therefore run with a status que reference F in 1999, The catch
in 1999 is then predicted to be about 25 000 t and continuing with this fishing mortality will result in a 2000 catch of
22 000 t. The SSB will in this case decrease from 130 000 t in 1999 to 108 000 t in 2000, and 87 000 t in 2001. The results
of the short-term prediction are shown in Table 2.4.19 and in Figure 2.4.8D. As discussed in section 2.4.5.1, the 1998
fishing mortality might be underestimated and this prediction should therefore be interpreted cautiously.

24.7 Managements considerations

In order to evaluate the fishing mortality that could be generated in 1999 and 2000 from the present number of fishing
days allocated to each fishing fleet, the partial fishing mortalities by age and year were calculated for all fleets from the
catch at age ratios for 1985 to 1995. It was not possible to use the whole VPA period up to include 1998 in this exercise
as the actual number of days used since 1996 is not very precisely known. However, the results from this years
assessment was used in the analysis, which is desenibed in ICES C.M. 1997 and 1998.

The probability density function of the potential fishing mortality in 1998 and 1999 given the allocated number of
fishing days to each fleets is given in Figure 2.4.11. Three options are presented where the 8861 days allocated to the
LL < 100 (longliners below 100 GRT), ST « 400 (otterboard trawlers less than 400 HP) and Jiggers is either used
entirely by the LL < 100, the ST < 400 or by the Jiggers (16404 days). The fishing mortality referred to so far do not
include the partial F exerted by the ST 400-1000 HP (otterboard trawlers 400—1 000 HP) and ST > 1000 HP (otterboard
trawlers larger than 1 000 HP) that have not been allocated haddock fishing days. However, these two fleets accounted
for 9 % of the total haddock catch in 1998. So these two fleets should be expected to exert at least a fishing mortality of
0.02. Therefore, in examining Table 2.4.21, the 0.02 from the ST should be added to the fishing mortality column to
reflect the activities of these two fleets. The results show that there is an approximately 80 % probability, when the
longliners < 100 GRT are using the 8861 fishing days, that the fishing mortality in 1993 and 2000 will not exceed F =
(.02+40.26) = 0.28, if the present level of fishing days is used in 1999-2000.

24.8 Comments on the assessment

The assessment is basically an updated version of the 1998 assessment except that the catch and effort data for one of
the tuning fleet have been revised. Survey and commercial catch and effort data give different information on the
mortalities and stock size. The exact number of fishing days for the different commercial fleets is not known very
precisely. The number of fishing days 1996-1999 for two of the tuning series has been estimated from several data
sources and although the exact numbers could be questioned, the level is believed to reflect reality. The {ishing
mortality in the assessment might be underestimated and the stock size correspondingly overestimated. However, the
overall patterns in the assessment with very small but increasing fishing mortalities and very high stock levels are
believed to reflect the status of the stock as being inside biological safe limits both regarding biomass and fishing
mortality.
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Table 2.4.1 Farce Plateau (Sub-division Vb1) HADDOCK. Nominal catches (tonnes) by countries
1982-1998, as officially reported to ICES, and the total Working Group estimate in Vb.

1938

Country 1982 1983 1984 1985 1986 1987 1989
Denmark - - - - 1 8 4 -
Faroe Islands 10,319 11,898 11,418 13,597 13,359 13,954 10,867 13,506
France! 2 2 20 23 ‘ 8 22 14 -
Germany 1 + + + 1 1 - +
Norway 12 12 10 21 22 13 54 111
UK (Engl. and Wales) - - - - - 2 - -
UK (Scotlandy i - - - - - - -
United Kingdom .
Total 10,335 11,912 11,448 13,641 13,391 14,000 10,939 13,617
Working Group estimate®® 11,937 12,894 12,378 15,143 14,477 14,882 12,178 14,325
Country 1990 1991 1992 16993 1994 1995 1996 . 1997 1998 2
Denmark - - - - - - - - -
Faroe Islands 11,106 3,074 4,655 _ 3622 _ 3.675 _ 4,545 9,152 16,585 _ 19,023
France' - - 3 -2 z E z z 2
Germany + + - - 5 - _
Norway 94 125 . 71 28 22 28 164 2 45t 71
UK (Engl. and Walcs) 7 - 54 81 31 23 5
UK (Scotland)’ - - - - - - e
United Kingdom 156 ¢ 135°
Total 11,207 8,199 4,783 3,731 3,728 4,605 9,321 16,786 19,231
Working Group estimate™’ 11,726 8,429 5,315 4,026 4,252 4,948 9,761 17,923 22,101
1) Including catches from Sub-division Vb2.
2) Provisional data ‘
FFrom 1983 10 1996 catches included in Sub-division Vb2,
4) Includes catches from Sub-division Vb2 and Division IIa in Farocse waters.
S)ncludes French carches from Division Vb, as reported to the Farocse coastal guard service
6) Reported as Division Vb.

Table 2.4.2 Faroe Bank { Sub-division Vb2) HADDOCK. Nominal catches (tonnes) by countries,

1982-1998, as officially reported to ICES,

Country 1982 1983 1984 1985 1986 1987 1988 1989

Faroe Islands 1,333 967 925 1,474 1,050 832 1,160 659

France' - - - - - - - -

Norway 1 2 5 3 10 5 43 16

UK (Engl. and Wales) - - - - - - - -

UK (Scotland)® 48 13 + 25 26 45 15 30

Total © 1,582 982 930 1,502 1,086 582 1,218 705

Country 1990 1991 1992 1993 1994 19495 1996 1997 199§ *

Faroe Islands 325 217 338 185 353 303 338 1,133 2,810

France' - - - - - - - -

Norway 97 4 23 8 1 1 40 47 60

UK (Engl. and Wales) - - + + I ! !

UK (Scotland)’ 725 287 869 102 170 39 62 ! L)

Total 1,147 508 1,230 295 524 343 440 1,137 2,870

1) Catches included in Sub-division Vb,
2) Provisional data

3)From 1983 to 1996 includes alse catches taken in Sub-division Vb (see Table 2.4.1)

60
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Table 2.4.3

Total Faroese landings of haddock from Division Vb and the contribution {%) by each flect category (metier).
In the column to the right arc the average haddock percentages of the total landings of all specics by cach

flect category.

1985 1986 1987 1988 1989 1990 1991 1992 1993 1594 1995 1996 1997 1998] Haddock %
Open boats 7 7 I 2 3 2 3 2 1 | 1 2 2 2 18
Longliners < 100GRT 39 39 19 49 58 60 56 46 24 13 23 28 31 a0 38
Longliners > 100GRT 13 12 13 19 18 18 18 22 25 25 38 36 38 40 21
Otterboard trawlers < 400HP 1 2 2 2 I | 2 2 8 B 7 6 3 2 11
Otter board trawlers 400-998HP 6 3 5 4 3 3 1 1 3 2 5 7 6 6 12
Otterboard trawlers > 1000HP 8 5 2 2 2 2 2 1 1 3 2 2 3 3 |
Pairtrawlers < 1000HP 19 20 17 11 7 5 7 11 13 10 8 7 6 5 7
Pairtrawlers > 1000HP B 10 9 9 6 8 11 14 22 29 16 13 12 12 4
Nels 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jigging 1 0 0 0 1 1 ] 0 0 0 0 1 I 0 1
Industry trawlers o ] ] 2 | 1 1 1 3 3 0 0 0 0 5
QOther gears 0 0 0 0 i v} 0 0 g Q 0 0 0 0 |
Total ¢atch, tonnes gutted 13570 12967 13829 10697 12866 10319 7469 4103 3275 3629 4371 8535 15890 19669




9

Biological sampling of commercial catches:

" No. of individual weight measurements:

Catch, gutted weight in lonnes
Others includes netters, jiggers, other small categories und catches not otherwise uccounted for

LLiners = Longliners

No. of samples:

No. of length measurements:

-No. of aged fish:

OB.trawl. = Otterboard trawlers

278
52484
5035

- 10030

Pair Trawl. = Pair trawlcrs

Table 2.4.4 Haddock in ICES Division Vb 1998
Catch at age in numbers by fleet category
Vb1 Vb1 Vil Vi1 Vb1 Vb1 Vb1 Vb1 Vb1 Vb1 Vb2 Vb2 Vb2 Vb2 Vb Vb
Age Open LLiners LLiners | OB. trawl. | OB. trawi. | OB. trawl. | Pair trawl. | Pair trawl. | Others | All Faroese All All All Al Foreign | Foreign
Boats | < 100GRT | > 100GRT | < 400HP | 400-999HP| > 1000HP | < 1000HP | > 1000HP Fleets LLiners | Pair trawl.[ Others | Fleets | Trawlers | LLiners
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 2 44 10 | 5 | 2 2 0 68 22 7 7 37 0 t]
3 18 336 164 10 40 9 7 30 2 616 119 261 49 428 3 3
4 92 1864 1595 55 238 118 166 393 12 4531 238 331 80 649 36 27
5 144 2953 3716 194 597 229 363 9213 20 92130 207 271 66 544 70 63
6 4 79 205 10 23 6 10 33 1 372 20 39 7 66 2 3
7 | 24 40 2 2 1 2 7 0 79 7 9 2 18 0 ]
8 1 18 51 2 4 1 1 1 0 79 1 5 1 7 0 |
9 2 29 60 2 0 0 0 V] 0 93 0 0 Q 0 0 1
10 4 64 78 5 g 3 2 10 0 174 0 2 0 2 1 1
11 3 51 73 8 5 1 1 7 0 149 Q 0, 0 0 0 i
12 1 24 40 3 2 1 P 10 0 84 2 4 | 7 0 1
13 0 8 6 1 0 0 0 0 0 17 2 0 0 3 0 0
14 0 9 3 2 2 1 i 3 0 33 0 0 0 ¢ 0 Q0
15 1 14 7 0 (] 0 0 3 0 26 0 0 0 1] 0 0
Total no. 274 5518 6053 296 926 372 560 1417 37 15452 618 929 213 1759 114 103
Catch, t. 300 5956 6931 353 1012 405 592 1347 42 17138 981 1224 326 2531 124 118
Notes: Numbers in 1000°



Table 2.4.5

Run title

At  4-May-99

Table 1
YEAR,

+dp.
0 TOTALNUM,
TONSLAND,
SOPCOF %,

Takle 1

:

o
@
[}

ooy = on i oda W)

+gp,
0 TOTALNUM,
TONSLAND,
SOPCOF %,

Aun title

At 4-May-99%

Table 1
YEAR,

AGE

WM e R B e B

+49p,
3] TOTALNUM,
TONSLAND,
SOPCOF &,

Takle 1
YEAR,

AGE

Lr =« <R B ) B PR )

+gp'
0 TOTALNUM,
TONSLAND,

SOPCOF %, 100,

102,

00:21:14

Catch numbers at age

1%€1,

7932,
7330,
5134,
1937,
1305,
B3B8,
236,
59,

24771,
20831,
B9,

Catch
1969,

2384,
7539,
4567,
1565,
1485,
1224,

378,

114,

192586,
23272,
108,

00:21:15

1962,

9631,
13877,
5233,
2361,
14Q7,
868,
270,
72,

0,
33819,
27151,
20,

numbers at age

1970,

1728,
4855,
6581,
1624,
1383,
1089,
i2s,
GE,

g,
17664,
21361,
103,

Haddock Farces Vb

{run:

1963,

13552,
8907,
7403,
2242,
1539,

860,
257,
15,

0,
34835,
27571,
90,

1971, 1372,
717, 750,
4393, 3744,
4727, 4179,
3287, 2706,
1292, 1171,
864, £94,
222, 140,
147, 113,
o, a,
15629, 13539,
15393, 16485,
99, a8,
HSAJAKO2/X02)

Catch numbers at age’

1979,

1,
1161,
1754,
3341,
1850,

72,
212,
155,
74,
9320,
124138,
104,

Catch

1989,

63,
1518,
558,
2787,
2554,
1976,
541,
121,
81,
10311,
14325,

106,

1980,

143,
53,
3724,
2583,
2495,
1548,
4860,
29,
36,
11417,
15016,
100,

numbers at age

1990,

105,
127s,
1921,

768,
1737,
1909,

gas,

270,

108,
8378,

11726,

106, 104

1981,

74,
455,
202,

2586,
1354,
155%,
608,
177,
3¢,
7051,
12233,
109,

1551,

100,

Haddock Farces Vb (run: XSAJAKQZ2/%02}

1964,

2284,
7457,
3gs9,
2360,
11zo0,
728,
198,
49,

o,
18035,
194490,
101,

Numbers*10+*+-3

1982,

539,
934,
784,

1552,

39,
149,
153,

1087,
931,
325,
362,
389,
157,

4192,

5315,

103, 100,

103,

Numbers*10**-3

1965,

1973,

Numbers+*10**-3

1983,

441,
1569,
383,
422,
93,
1444,
Ta0,
947,
745,
1234,
12894,
106,

Numbers+10*+-3

1393,

113,
258,
274,
554,
538,
474,
131,
201,
185,
2768,
4026,

101,

1966,

1081,
3304,
4804,
2710,
1112,
740,
180,
54,

o,
13985,
187686,

109,

1974,

5633,
2839,
357G,

535,

147,
15145,
14773,

97,

1984,

1195,
1561,
2462,
147,
234,
4z,
861,
iaa,
368,
7858,
12378,
106,

1994,

277,
191,
307,
153,
423,
427,
3183,
125,
301,
2587,
4252,

1987,

1425,
2405,
2599,
1735,
1426,
631,
197,
52,

10520,
13381,
102,

1975,

7337,
7952,
2097,
1371,
247,
352,
237,
419,
137,
20199,
20715,
117,

15385,

935,
4553,
2196,
1242,

169,

51,
al,

303,

273,

10773,
15143,
106,

1965,

804,
452,
235,
225,
131,
29¢,
291,
262,
296,
2992,
4548,

1968,

5881,
4097,
231z,
1524,
1526,
223,
230,
68,

17061,
17852,
103,

1976,

4396,
7858,
6738,
1251,
1189,
298,
720,
258,
318,
2308¢,
25211,
107,

1936,

230,
2549,
4452,
1522,
738,
33,
130,
71,
7l2,
10443,
14477,

101,

1996,

33¢,
5298,
1032,
181,
1£5,
183,
273,
237,
399,
Bo78,
9761,

1977,

255,
4039,
5168,
43918,
2128,

946,

443,

131,

855,

19433,
25555,
8,

1387,

283,
1713,
3585,
2372,
1114,

92%,

a1,
48,
334,
10646,
143882,
102,

1397,

T,
29113,
16517,
710,
1le,
123,
83,
220,
517,
15286,
17923,

1978,

iz,
1022,
4248,
4054,
1841,
717,
635,
243,
ilz,
13104,
19200,
99,

12178,

s01,
174i8,
22101,

63



Table 2.4.6

64

Run title

Table
YEAR,

ld
[
Lo

WMo on R

+dan,
SOPCCFAC,

Table
YEAR,

BAGE
2,

AD 00 =1 S LD

+gp,
SOPCOFAC,

Run title

At  4-May-99

W ~d g W L B

+tap.
SOPCOFAC,

Takble
TEAR,

>
9]
m

Wax -l Miine W

Tap,
SOPCOFAC,

: Haddock Fatroes Vb
At 4-May-99

2

2

a

00:21:15

Catch weights at age {kg}

13961,

L4700,
.730a,
.1300,
.53500,
.9700,
.4100,
.7600,
.0700,
.5500,
.8938,

WWKNNEFE P&

W N

las2,

.4700,
.7300,
.1300,
L5500,
L3700,
-4100,
L1600,
L0700,
.5500,
L9011,

Catch welghts at

1969,

.4700,
L7300,

L1300, .

1

1.5500,
1.3700,
2.41¢C0,
2,7800,
3.0700,
3.5500,
1.0835,

Haddock Paroes Vb

00:21:15

SRR REX N -

1970,

-7600,
-0700,

.0274,

Catch welghts at

1979,

L3570,
L6720,
. 8940,
1.1560,
1.5900,
2.0700,
2.5250,
2.6960,
3.5150,
1.0380,

SRR XS S

1aaaq,

L6430,
L7130,
.8d1aq,
-157¢,
-4330,
-7390,
-0b%830,
-4630,
L3100,
-0017,

Catch weights at

1949,

L5800,
L7780,
L9230,
1.2070,
1.5640,
1.7480,
2.0860,
2.4240,
2.5140,
1.0025,

FMNNFEFEEF

19%0,

.4380,
L6920,
.9390,
L2040,
.3840,
.5640,
.8130,
.1680,
.3350,
.0195,

.5500,

WW N R

age (kg)

Woild B b e

age (k)

oW b B R e

age

PMNHHRERPE

1963,

.4700,
L1300,
.1300,
. 5500,
L9700,
L4100,
L7600,
L0700,
. 5500,
L8964,

1971,

. 4700,
7300,
.1300,
.5500,
9700,
.4100,
7600,
.0700,
5500,
9874,

1581,

.4520,
L7250,
L3570,
L2370,
.6510,
.0534Q,
L4060,
L7258,
L2500,
L0870,

13991,

.5470,
L6930,
.8840,
.08as0,
L2760,
.4770,
L5740,
.9300,
L1530,
. 0635,

tkg)

{run: XSAJAK02/X02)

1964,

4700,
L7300,
.1300,
5500,
9700,
.4100,
7600,
.0700,
.5500,

oW WA e e

1372,

. 4700,

.13c0,
.5500,

{run: XSAJAK02/X02)

1932,

L7Q00,
, 8940,
.1500,
. 4440,
. 43980,
.B290,
.8870,
L2610,
. 8560,
L9238,

MHH e

1962,

.5250,
L7240,
,8170,
.0330,
2490,
L4300,
.5640,
. 8330,
2.1260,
1.0557,

FRERRR

e e

(IR

LRSIl

PRt S S ST ]

1365,

L4700,
L7300,
L1300,
.5500,
.97040,
L4100,

1973,

.4700,
.7300,
.1300,
.5500,
L9700,
.4100,
L7600,
L0700,
. 5500,
L9776,

1591,

L7550,
L9820,
,0270,
L1920,
.3780,
. 8430,
L7960,
.9710,
.2400,
L0361,

1966,

P wiwn e e
d=
[
o
o

1974,

. 4700,
.7300,
L1300,
.5500,
L9700,
4100,
.7600,
.Q700,
.5500,
.9718,

[P PV S R S R e

[ I SO S SR o
=
wn
vl
L]

1294,

. 7540,
1630,
2540,
L4650,
5930,
8040,
. 0450,
2250,
4230,
L9969,

BRI B b b b

1967,

L4700,
L7300,
L1300,
.5500,
.9700,
L4100,
L7600,
.0700,
L5500,
L0166,

T A N N [T R R
-
o
=)
=}

.
w
)
P
L=l

R R DD B B R
s
=
—
=}

13595,

L8660,
.0540,
.4385%0,
L7790,
. 9400,
L1820,
L3570,
.49400,
.6780,
.0323,

N e

1968,

.4700,
.7300,
1.1300,
1.55400,
1.%700,
2.4100,
Z.7600,
3.0700,
3.55040,

1976,

L4700,
L7300,
.1300,
.3500,
.9700,
.4100,
L1B00,
L0700,
L5500,
L0748,

LR TLRY VR SV S

N N N
w
=
I
=3

1994,

.5344,
.B380,
.4530,
.2930,
.3300,
.3510,
-46%0,
7770,
.5820,
.0044,

R R R

1977,

,3110,
.6330,
.0440,
L4260,
.8250,
.2410,
.2050,
.57C0,
.5910,
.9784,

B2 B B e

1387,

.605C,
L8310,
.12860,
.4620,
.9410,
1730,
.3470,
.1180,
.9330,
L0197,

[l =S I PN T N R e e

1397,

.5130,
L7710,
L0660,
L7330,
.2700,
.3400,
.4750,
.5010,
L6690,
.0250,

[l S B I 6 B S el

1578,

.35740,
L7900,
.0350,
.3980,
.8700,
.3500,
.3370,
.0140,
.9200,
. 9947,

P W M

1388,

L5010,
TJ7810,
.9740,
L3630,
.6BA0,
.9750,
L3440,
L2480,
.2950,
L9495,

Wk R =

1998,

. 6220,

L8460,
1.0160,
L3830,
L0800,
.5560,
.5720,
. 4520,
.8010,
,0095,

[T ETETE N X



Table 2.4.7

Run title

At

Run title

At

+gp,

4-May-99%

Table &

AGE

+
g [N NI T, R VYR N ]

Table 5

AGE

% Wom oS R

+

4-May-99

Table 5
YEAR,

AGE

(8]

3,

'ﬁwfmqmmk

Table 5
YEAR,

AGE

2.
3,
4,
5,
&,
7.
a,
9

.

00:21:1%

Proportion mature at age

1961, 1962,
0600, L0800,
4800, L4800,
9100, L2190,

1.0000, 1.0000,
1.0000, 1.0000,
1.p0000, 11.0000,
1.0000, 1.06G00,
1.p0000, 1.4000,
1.0000, 1.0¢C00,

Ll e ]

1363,

0600,
L4800,
.9100,
0000,
.a000,
0000,
0000,
L0006,
0000,

Proportion mature at age

1369, 1970,
L0600, .0600,
L4800, L4800,
. 3100, .3100,
1.0000, 1.0000,
1.0000, 1.0000,
1.0000, 1.0000,
1.0000, 1.0000,
1.0000, 1.0000,
1.0000, 1.0000,

00:21:15

[ N

1971,

L0600,
. 4800,
9100,
. 0000,
. 0000,
0000,
0000,
0000,
.0003,

Proporticon mature at age

1979, 1930,
.Qe00, L0800,
.4800, .4800,
. 9100, 9100,
1.0000, 1.0000,
1.0000, 1.0000,
1.0000, 1.0G000,
1.0600, 1.0000,
1.0000, 1.0000,
1.0000, 1.0000,

HOE R e e e

19E1,

.000a,

Proportion mature at age

1989, 1590,
L0200, 08cC0,
.2200, 3700,
L8700, 3000,
.9900, 1.00¢0,
1.0000, 1.0040,
1.00Q0, 1.0000,
1.4000, 1.0000,
1.2000, 1.c0000,

1

1
1
1.
1

1391,

.0opa,

: Haddock Faroces Vb (run: XSAJAK02/X02)

1964,

el el

[l el Sl

1
1.
1.
1
1

L0600,
.4800,
.9100,
L0000,
.0000,
L0000,
L0000,
L0000,
.0000,

197z,

.0600,
.4800,
.3100,
.Q000,
0000,
L0000,
.ooo0a,
.gooo,

.Q0noo,

: Haddock Farces Vb (run: XSAJAKO2/X02)

1982,

.0700,
L5200,
.3800,
1.0000.,
1.0000C,
1.000¢,
1.0000,
1.0000,
1.0000,

1965,

N

1

o

O e

1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,

b P R

.0600,
L4800,
L9100,
L0000,
L0000,
L0000,
L0000,
L0000,
L0000,

1373,

.0€00,
.48Q0,
.%1c00,
. 0000,
L0000,
L0000,
L0000,
.0oco,
.0004g,

1953,

.1500,
.5300,
-9000,
.qong,
.ao00,
.0000,
L0000,
.0000,
1.0000,

19686,

.0600,
.4800,
.9100,
.Q0090,
.000Q,
L0000,
. 0000,
. 0000,
. 0000,

el

1574,

. 000,
.4B0O,
.310G,
.Qoca,
.Q000,
L0000,
L0000,
.0ooa,
-0000,

HE PP EE

1984,

.Q804Q,
.76040,
L38040,
.000g,
L0004,
.oooQ,
.00Q0,
.0oQa,
.00Qo,

el el

1994,

L1200,
L5000,
.9200,
1.0000,
1.0000,
1.0000,
1.0000,
1.0000,

1

el el e

R

1967,

.0600,
.4B00,
L9100,
.0000,
L0000,
. 0000,
L0000,
. 0000,
L0000,

1975,

.06Q0,

1285,

L0300,

1348,

HHEHHE e

R R R e

[ R R

o e

.04&00,
.4800,
.9100,
.Qo00,
.0o0o,
.0000,
.0o00,
.go0o,
.Q000,

1976,

L0600,
L4800,
L9100,
.000Q,
.000Q,
.20Q0,
L0000,
.000¢,
L0000,

1286,

.0300,
L4300,
.9500,
.99040,
.00040,
.0ooo,
.0004g,
.0000,
-000g,

1946,

.0600,
.5700,
.9500,
.0000,
.aooo,
.aooo,
-Qoo00,
.0ooo,

[

1377,

0600,
L4800,
.9100,
.Q000,
0000,
.0000,
. 0000,
L0009,
.0000,

1987,

.0500,
L3200,
L9100,
L9800,
L0000,
.0000,
L0000,
.0000,
.0ooo,

1337,

L0200,
.5500,
.9300,
.o000,
.oooo,
.0Goo,
.0000,
.0000,

[

HHE P

e e

R

1878,

1088,

.0sa0,
-2400,
.8300,
.9R00,
. 000G,
.bodo,
.a000,
.0000,
.oooe,

1998,

L0200,
5600,
.9200,
-gooo,
.oooo,
.gooo,
.Q000,
-gooo,

63
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Table 2.4.9. Z estimations from catch curve analysis

Faroe haddock
Z by age estimated from the RV

172 2/3 3/4 4/5 5/6 6/7 7/8 8/9

1983/1984 -0.900 0.13¢ 0.507 1.748 1.041 -5.298 1.204 1.099
1884/1985 0.699 1.171 1.228 1.530 5.991 0.693 0.000 0.588
1285/1986 0.761 0.162 0.469 0.437 0.965 0.000 1.099 -0.405
1986/1987 0.693 1.194 1.024 0.914 1.030 6.685 0.000 0.000
1987/1988 -0.775 0.000 0.219 0.445 0.828 0.310 -5.208 -4.605
1988/1989 -1.286 -0.249 0.328 -0.090 -1.070 -1.604 -0.780 5.228
1989/1980 0.016 0.828 1.554 1.224 1.103 1.374 1.604 0.981

1990/1991 -0.995 1.168 1.877 1.813 0.511 1.946 3.271 3.638
1991/1992 -1.906 0.683 -0.146 0.365 -0.268 -0.065 -0.087 -0.693
1892/1993 -0.395 1.000 0.316 0.900 -0.124 0.674 0.827 0.875
1993/1994 0.277 1.088 0.906 1.131 0.560 0.473 -0.268 0.336
1894/1985 -0.304 0.746 0.067 0.470 0.916 0.405 0.208 0.125
1995/1996 0.680 0.611 0.504 1.170 1.273 0.470 1.099 1.361

1896/1997 -0.256 0.412 -0.579 0.141 -0.368 0.560 -0.956 0.470
1997/1998 0.032 0.664 0.518 0.790 0.569 2.565 5.991 0.773
1998/1989 -0.729 0.m2 0.891 0.761 1.345 1.952 -0.300 -5.088

Faroe Haddock
Z by age estimated from the catch at age

023 3/4 4/5 5/6 6/7 7/8 8/9 9/10
1983/1984 -1.264 -0.223 0.958 0.580 0.795 0.517 0.646 -0.022
1884/1985 -1.338 -0.341 0.684 -0.139 0.944 -0.373 0.538 -0.919
1985/1986 -0.951 0.022 0.367 0.521 1.466 -0.357 -0.152 -0.347
1986/1987 -2.011 -0.335 0.404 0.312 0.333 -0.755 0.996 -1.548
1987/1988 -0.450 -0.360 0.161 0.328 0.852 1.254 1.528 -0.981
1588/1989 -0.841 -0.393 -0.124 0.173 0.080 -0.130 0127 -1.504
1989/1990 -3.008 -0.235 -0.155 0.473 0.291 0.803 0.605 0.208
1890/1891 -2.297 -0.330 0.431 0.165 0.456 1.006 1.027 2.133
1991/1892 -0.6680 0.327 0.490 0.283 0.695 1.112 0.585 0.703
1892/1893 -2.034 -0.609 0.307 0.703 0.675 0.909 0.588 0.743
1993/1994 -0.525 -0.030 0.583 0.270 0.231 0.213 £.047 -0.404
1994/1395 -0.490 -0.207 0.311 0.155 0.357 0.383 0.380 -0.862
1995/1996 -1.885 -0.826 0.261 0.310 -0.219 0.081 0.205 -0.421
1996/1997 -2.178 -0.686 0.374 0.445 0.294 0.561 0.216 -0.780
1997/1998 -2.612 -0.588 0.070 0.472 0.169 0.346 -0.01 -0.823

67



Table 2.4.10

68

Year

1586
1287
1938
1289
1990
1991
1992
1993
1394
1935
1934
1337
1323

HAD-FARQ: Haddock in the Farce Grounds

FLTOL1l: LL94A: 11ine<l00GRT (Catch:

Fishing
Yoar effort
1935 7558
1584 6632
1587 6728
15838 8753
1589 12804
1990 14543
1991 14801
1992 10599
1993 7497
1994 7625
1995 9582
1995 10899
1997 12050
19298

10082

Catch,
age 2

613
167
200
599
43

Thousands) (Effort:
Catch, Catch,
age 3 age 4
2542 787
1435 1747
1027 1819
311 1557
1042 433
993 1141
733 1145
103 41%
32 30
47 50
133 45
2169 198
1140 3501
138 1864

{Fishing Area Vb)

1)

HAD-FARCO: Haddock in the Paroe Grounds (Fishing Area Vh)

FLTO3: PT97: Pair trawlers > 1000 HP (Catch: Thousands) (Effart: 1)

Fishing
effort

2071
827
1537
4277
6060
4561
3857
5517
1024
30639
981E&
15602
15655

Year

1968
19859
1990
1991
1992
13993
1994
1995
199a
1397
1398

Fishing Ca
effort ag

6034
5127
7491
7875
7243
6335
6227
4069
6300
4000
5500

tch,
e 5

251
iaz

Catch,
age 6

194
156
156
104
150
111
133
18
13
3
i3

HAD-FARO: Haddock in the Faroe Grounds (Fishing Aresa Vb)

FLT08: 5 lengliners revised (Cazch:

Catch,
age 4

1.550
6.102
7.845
7.342
44,682
45,4030
16,1407

Catch,
age 5

L3€8
LT10
470
L824
.663
. 650
. 643
.373
.0E8
. 587
LTET
.292
.976

Ca
a

10.

tch,
ge ©

924
.986
L7170
.462
.226
.952
.756
L7432
L488
.418
.Q00
.396
414

Thousands)

Catch,
age 7

= b L Ul
[N Ve T e L =]

e
[ e

.451
.294
.124
.634
L8001
. 650
.469
.610
L8338
.274
.455
.388
.032

Ccatch,
age 3

2.257
Q.942
1.559
9.153
26.445
23.4Q78
12.304
4.738
10.249
B.676
13.455
9.076
i2.791




Table 2.4.11

Lowestoft VPA Version 3.1
4-May-99% 00:20:06
Extended Survivers Analysis
Haddock Farces Vb (run: XSARJAK02/X02}
CPUE data frem file /users/fish/ifad/ifapwork/nwwg/had faro/FLEET,X02

Catch data for 38 years. 1961 to 199B. Ages 2 to 10,

Fleet, First, Last, First, Last, Alpha, Beta
. year, year, age , ade
FLTOLl: LL94A: lline<, 1945, 1594, 2, 4, .0ooQ, 1.000
FLTO3: PT97: Pair tr, 1988, 19938, S, a, .000, 11.000
FLTOB: S longliners , 19486, 19938, 4, g, .000, 1.000

Time series weights :
Tapered time weighting applied
Power = 3 aovar 20 years
Catchability analysis
Catchability dependent on stock size for ages < 3
Regression type = C
Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 2
Catchability independent of age for ages »= [

Terminal populaticn estimation

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

S.E. of the mean tec which the estimates are shrunk = .700

Minimum standard error for population
estimates derived from sach fleet = L300

Prior weighting not applied

Tuning converged after 59 jterations

1
Regression weights
. . 751, . 820G, .877, .921, .954, .976, . 990, L9397, 1.0400,

Fishing mortalities
Age, 1983, 1990, 19%1, 19%2, 19%3, 1594, 1995, 1998, 1997,

2, .004, .9210, .023, .011, .243, .031, .007, -.007, ,0a7,
3, .038, .1Q1, .126, .057, .108, .109, .065, .060, .084,
4, 121, 173, .1993, .126, .142, 155, .1%1, .206. .161,
5, 288, L2003, .12, .18B0, .129, .110, .zé3, 220, .214,
&, .291, .291,  .256, 174, 127, 137, 130, 172, .24,
7. .364, L3469,  .3013, .205, 126, .14%, .135, .235, .188,
B, .288, .27, .222, 153, (119, .14, .135, .177, .z20s6,
$, .1&3, .2z8, .150, .185, .11%, .15%, .137, .155, .zi2,

1
XSA population numbers (Thousands}

AGE

YEAR 2, 3, 4, 5,

9,

1583 , 1.R0E+04, 1.80E+04, 6.36E+03, 1.24E+04, 1.12E+04, 7.12E+0Q3,
1530 , 1.202+04, 1,47E+04, 1.34E+04, 4.81E+d3, 7.61E+03, 6.B84E+03,
1831 , 3.69E+03, 9,.72E+03, 1.0%E+04, 9.23E+03, 3,08E+03, 4.66E+03,
1332 , 1.87E+03, 2.95E+03, 7.0lE+03, 7.28E+03, 6.43E+03, 1.94E+Q3,
1393 , 2.61E+03, 3_21E+03, 2.28E+03, 5.04E+03, 4.98E+03, 4.42E+03,
13394 , 1.00E+04, 2.04E+03, 2.36E+03, 1.62E+03, 3.64E+03, 3.59E+03,
1995 , 1.25E+05, 7.97E+03, 1.50E+Q03, 1.65E+03, 1.19E+03, 2.40E+03,
1996 , 4.92E+04, 1.01E+05, 6.12E+03, 1.01E+03, 1.1SE+03, 8.55E+(2,
19297 , 1.18E+04, 4.00E+04, 7.BLE+04, 4.07E+03, 6.65E+02, 7.93E+02,
1998 , §.82E+03, 9.5BE+03, 3.0lE+04, 5.44E+04, Z.69E+03, 4.35E+02,

(BN S IR R i

1.000

1398

. 017

6,

.39E+03,
.04E+03,
.B7E+03,
82E+03,
28E+03,
13E+03,
.55E+03,
. 86E+03,
53E+02,
3BE+02,

7.

$.77E+02,
1.46E+03,
2.51E+03,
2,54E+03,
1.98E+03,
9_3BE+02,
2.26E+03,
1.83E+03,
1.27E+03,
3.69E+02,

69



Table 2.4.11 (cont’d)

Estimated population abundance at lst Jan 19%9

. .D0E+D0Q, S.4%E+03, £.90E+03, 1.39E+04, 3.57E+04, 1.80E+03, 2.71E+02, 3.62E+02,
Taper weighted geometric mean of the VPA populations:

. 1.35E+04, 1.16E+04, B.81E+03, 5.42E+03, 3.02E+03, 2.05E+Q03, 1.57E+03, 1.14E+03,

Standard error of the weighted Log(VPA populations)

B 1.1324, 1.14895, 1.13%01, 1.1661, .9551, 1.0017, .%018, .9468,
1
Log catchability residuals.
Fleet ; FLTO1: LL34A: lline<
Age , 1985, 1986, 1987, 1988
2, 1.82, .53, 1.82, 2.19
3, 1.00, .61, .5%, .18
4, .49, .11, .75, .66
5 , No data for this fleet at this age
6 , No data for this fleet at this age
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
Age |, 198%, 1990, 18921, 1%%2, 1993, 1934, 1995, 19%¢, 1957, 1998
, -1.80, -.44, -.07, -.286, .50, 1.08, .01, -.7%, -1.93, -.41
, .25, .28, .38, ~,09, .08, -.15, -.72, -.81, -.41, _oo
. .01, .13, .35, .07, -.11, -.83, -.49, -.55, -.33, L1

No data for this fleet at this age
., Mo data for this flegt 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

Wer -l oh kb

Mean leog catchakility and standard error of ages with catchability
independent of vear class strength and constant w.r.t. time

Age 3, 4
Mean Log g, -12.4088, -11.8945,
S.E{Leg gJ, .4504, .4550,

Regressicn statistics
Ages with q dependent on year class gtrength
Age, Sleope , t-value , Intercept, RSquare, Ne Pts, Reg =.&, Mean Log g
2, 1.58, -1.121, 15.76, .48, 14, 1.24, -14.04,
Ages with g independant of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
3, 1.02, -.155, 12.47, , 87, 14, .48, -12,41,

4, .84, 1.755, 11.54, .93, 14, .35, -11.%5,
1

Fleet : FLT03: PT97: Pair tr

Age , 1985, 193¢, 1387, 13938

70

Woee - s Wk

No
No
jafa}

99.
2.

No
No
No

data for this
data fer this
data fer this

99, 93,99, 99,
99, 99.9%, 99.

data for this
data for this
data for this

fleet at this
flest at this
fleet at this
99, -.09

99, .04

fleat at this
fleet at this
flegt at this

age
age
age

age
age
age



Table 2.4.11 {cont’d)

Age , 1%B9, 1990, 1991, 19%%2, 1%93, 1934, 1995, 1996, 19%7, 1998

. No data for this fleet at this age
, No data for this fleet at this age
, No data for this fleet at this age

2 , No data for this fleet at this age

31 , No data for this fleet at this age

4 , No data for this fleet at this age

5, -.01, -.49, -.0%, -.29, -.0@3, .12, .18, .21, .25, .14
g ., .00, .00, .44, 11, .18, .69, -.16, -.15, ~-.81, -.24
7

EE}

9

Msan log catchakility and standard error of ages with catchability
independent ¢f year class strength and constant w.r.t, time

Age , 5, [
Mean Log g, -12.632s6, -12,5770,
S.ElLog q}. .2283, .4028,

Regression statistics

Ages with g independent of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean ¢
5, 1.05, -.712, 1z2.83, .96, 11, .25, -12.63,

6, .81, 1.878, 11.71, .92, 11, .29, -12.58,
1

Fleet : FLT28: 5 longliners

Age |, 1985, 1984, 1987, 1588
2 , No data for this fleet at this age
3 , No data for this fleet at this age
4 , 99.99, .35, -.B6, -.90
5, 993.99, o8, -.13, -.31
6 , 93.99, .28, .44, .02
7, 99.99, -.56, .95, -.4t
B, 99.959, .68, 1.51, -.41
&, 89.59%, -.62, 1.24, -5.29

Age , 19B%, 1950, 1991, 1992, 19%3, 19%4, 19%%5, 1%96, 1997, 1998
2 , No data for this fleet at this age
3 , No data for this fleet at this age
4, =-.98, -.25, .27, -.21, L37, .76, .50, .12, -.0%9, .21
5, -.24, -.27, -.08, .29, .05, .02, V27, -.09, .09, .13
6, =-.15, -.15, .33, .10, -.03, -.13, .01, -.50, .04, .05
T, 22, .19, .50, .62, .01, -.08, -.14, -.58, .00, .27
B, -.21, -.03, .13, -.07, =-.5%, ~-.1l1, -.Q07, ~-.4&, ~-.09, J27
3, =-.89, -.44, -.0%, ~-.0%, -.25, 0B, -.27, -.59, .05, .87

Mean leg catchability and standard error of ages with catchabilitcy
independent of year class strength and cocnstant w.r.t. time

hge , 4, 5, 6, 7, 8, 9
Mean Log g, -13.9867, -13.6496, -13.4769, -13.4769%, -13.4769, -13.4769,
5.E{Log qg}. .5401, .1924, L2391, .42859, .5025, 1.4762,

Regression statistics

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

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.2, Mean Q

4, 1.24, -1.441, 15.15, .8q, 13, .64, -13,99,
5, 1.02, -.403, 13.76, .97, 13, .21, -13.85,
g, .96, .531, 13.24, .94, 13, .24, -13.48,
7, .90, .83¢%, 12.81, .88, 13, .38, -13.40,
g, 1.46, -1.384, 16.34, .87, 13, .65, -13.49,
3, .E1, 1.392, 11.18, .39, 13, .83, ~-13.88,



Table 2.4.11 (cont’d)

Terminal year gurvivor and F summaries
Age 2 Catchability dependent on age and year class strength

Year class = 1996

Fleet, Egtimated, Int, BExt, Var, N, Scaled, Estimated
. Survivors, g.e, s.e, Ratio, , Weights, F
FLT01l: LL394A: lline<, 3640., 1.320, .0oog, .aa, 1. .168, .026
FLT02: PT97: Pair tr, 1., .¢oa, .00a, ,aag, a, .Qoqa, .aoo
PLTOB: 5 lengliners , 1., .Hoa, .0og, .0a, a, .¢og, .0oo0
P shrinkage mean . 11641., 1.15.,,, .225, .008
F shrinkage mean , 4656., 70, ., .607, -020

Weighted prediction

Survivors, nt, Ext, N, Var, F
at end of year, s.e, s.e, . Ratia,
5451., .54, .41, 3, .758, 017

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

Year class = 1995

Fleet, Estimated, Int, EXt, Var, N, Scaled, Estimated
. Survivers, 5.8, =.e, Ratio, , Weights, F
FLTGYl: LL94A: lline<, 5649, . 449, .5384, 1.32, 2, .835, .155
FLTD3: PT97: Pair tr, 1., .00, 000, .oa, 0, .000, . 000
FLTO8: 5 longliners , i., L0008, . 000, .0a, ¢, .00Q, .0a0
F shrinkage mean 10644., 0., .315, _J85

Weighted prediction

survivers, Int, Ext, N, Var, bl
at end of wear, 5.8, s.e, , Ratic,
6896, _3E, .43, 3, 1.133, .1239

1
Age 4 Catchability constant w.r.t. time and depandent on age

Year class = 1934

Fleet, Estimatad, Int, Ext, Var, N, Scaled, Estimated
' . Survivors, s.a, 3.e, Ratio, . Weights, F
FLTO1l: LL%4A: lline<, 173dse., .3Z4, .236, .73, 3, L6117, L242
FLTR3: PT?7: Pair tr, 1., .0ao, .Qqoo, .00, a, .0G0, L0060
FLTOS8: 5 longliners ., 24481, .564, 000, .ao0, 1, .21z, 177
F shrinkage mean ., 25302 ., IO, 171, L1172

Weighted prediction

Survivors, Int, Ext, N, var, F
at end of year, s.e, 5.8, , Ratic,
12903 ., LZE, .16, 5, L 609, L214

Age S Catchability constant w.r.t. time and dependent cn age

Year class = 1893

Fleet, Estimated, Int, XL, Var, N, Scaled, Estimated
. Survivors, s.e, s.e, Ratio, . Weights, F
FLTO1: LL94A: lline<, 22B69., .325, .12z, .38, 3, .221, .328
FLT03: PTI7: pPair tr, 40879 ., .300, .00a, .00, 1, L3115, _1%6
FLT08: 5 longliners ., 38ga7., _265, ,087, .33, 2, .391, .206
F shrinkage mean , 48534, , 70, .072, .168

Weighted prediction

Survivoers, Int, Ext, N, Var, F
at end of year, s.e, s.e, . Ratio,
35677., .17, .11, 7, L6439, L322
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Table 2.4.11 (cont‘d)

Age 6§

Year class = 1392

Fleet, Estimated,
R Survivors,
FLTO1l: LL94A: lline<, 10655.
FLT03: PT97: Pair tr, 1918.,
FLT08: 5 longliners , 1945.
F shrinkage mean |, 2360,
Weighted predicticn
Survivors, Int, Ext,
at end of year, 5.2, 5.8,
1804., .14, .10,

Age 7 Catchability constant w.

Year class = 1991

Fleet, Estimated,
. Survivers,
FLTOLl: LL94A: lline<, 204.,
FLT03: PT97: Pair tr, 225.,
FLT08: 5 longliners , 294.
F shrinkage mean |, 491.,
Welghted prediction
survivers, Int, Ext,
at end of year, g.e, 5.8,
271., .14, .12,

1

Age B8 Catchability constant w.

Year class = 1980

Fleet, Estimated,
B Survivors,
FLTO0l: LL94A: lline<, 271,
FLTJ3: PT97: Pair cr, 384.,
FLTOB: 5 longliners , 382.,
F shrinkage mean |, 465.
Weighted predicticon
Survivors, Int, Ext,
at end of year, s.e, s.8,
362., J13, .11,

Age & Catchability constant w.

Year class = 1989

Fleet, Estimated,
. Survivors,
FLTD1l: LL%4A: lline<, 196.,
FLTD3: PT97: Pair tr, 220.,
FLTO8: 5 longliners , 206.,
F shrinkage mean |, 338.,
Welghted prediction :
Survivors, Int, Ext,
at end cof year, 5.2, 5.e,
217., .13, .08,

Catchability constant w.

T.t. time and dependent on age

Int,
5.a,
.325,
.2458,
201,
L70. .0
N, var,
’ Ratio,
9, . 749,

r.t. time and age

Int,
s.e,
.327,
. 246,
.185,

.70,

Ext,
5.8,
.28z,
.241,
. 017,

.201

Ext,
s.e,
.174,
.499,
.102,

Var,
Ratio,
.87,
.98,
.08,

Var,
Ratia,
.53,
2.03,
.55,

N, Scaled,

, Weights,
3, 133,
2, .32z,
3, .490,
. 055,

(fixed at the wvalue for

N, Scaled,

. Weights,
3, 113,
2, 279,
4, . 544,
.065,

Estimated
F
L322
.190
.187

.157

age} &

Estimated
F
L3861
2332
.263

-1l66

r.t. time and age (fixed at the wvalue for age} 6

Ink,
5.&,
L3131,
L2456,
.175,

.70,

co

Var,

Ratio,
.B39,

Ext,
5.e,
.244,
L1611,
L1335,

.197

N, Scaled,

, Weights,
3, 108,
2, .255,
5, .377.
. 081,

r.t. time and age {fixed at the wvalue for

Int,
s.8,
L3335,
.247,
L1785,

.7q,

12,

s

Var,
Ratio,
.584,

Ext,
S.e,
010,
J138,
123,

-331

Var,

Ratia,

.03,
.56,
.70,

N, Scaled,

, Weights,
3, .109,
2, .247.,
6, .562,
.08z,

Estimated
F
.255
.1B7
.197

L1586

age) a

Estimated
F
.360
L3286
. 346

.224

73



Table 2.4.12

Run title Haddock Faroes Vb (run: XSAJAKOZ2/X02)

At  4-May-3%2 00:21:15

Terminal Fs derived using XSA (With F shrinkage)

Table 8 Fishing mortality (F) at age
YEAR, 1961, 1962, 1963, 1964, 1965, 1364, 1967, 1968,
AGE
2, L1875, .3232, 3801, .0875, .0691, .0609, . 0641, L1258,
3, .4162, .5866, 5639, L3722, .2353, L2370, .1871, .2645,
4, .4209, .5980, 7280, .5193, .47487, 4514, L2989, .348B0,
3, .4387, .3480, 5591, .5369, .3878, 5008, .299%86, L2845,
6, .5873, L6706, -4028, .6107, .5881, .542¢, L5405, L4537,
7. .9483, .049%%, 1.2493, .3375, .9817, L8127, L6304, L8363,
8, L8742, .9736, 1.113%, 1.2027, .3617, L7508, .6632, .5848,
9, L6600, L7351, 8185, . 6472, . 9613, .6371, .5020, .5054,
+ap, L8600, L7351, 8185, L6472, .96148, .6371, .5020, .50514,
0 FBAR 3- 7, 5624, L6506, .7002, . 4753, .5239, .5287, .4029, L4374,
Table Fishing mortality (F) at age
YEAR, 1969, 19740, 1371, 1972, 1973, 1974, 1975, 1976,
AGE
2, . 0858, .0549, .0523, .Q0z252, .1664, .1257, L1190, .0879,
3, L2356, L2523, L1927, L4191, .4232, L2159, L2827, L1806,
4, .5314, £3331, L4173, ,2836, .2356, L3698, L2394, .3764,
5, L3324, 3633, L2740, .445%6, .31096, L1260, L4030, .21%6,
6, .4970, -5549, . 5545, .1485, .26759, .1le34, L0941, .282¢,
7, .B2E7, -8722, .B343, . 6686, .1330q, L2114, .DB48, L1572,
8, .0620, -5418, L4208, .4033, L2883, .1420, L1581, L2500,
9, . 6559, .5374, L5042, L3914, L2604, L2046, L1577, . 2585
+4ap, .6559, L5374, .5042, . 3934, L2604, L2046, L1577, .2585,
0 FBAR 13- 7, . 4847, .4751, .4547, L3539, L2870, .2185, L1780, .2433,
1
Run title : Haddock Faroes Vb (run: XSAJAK02/X02)
At 4-May-9% 0Q0:21:15
Terminal Fs derived using XSA (With F shrinkage)
Table Fishing mortality (F) at age
TEAR, 1979, 1980, 1981, 1982, 1583, 1984, 1985, 1384,
AGE
2, .QG04, 0294, L0232, L0342, L0231, L0285, L0268, L0087,
3, L0439, 0261, L1233, L4504, L1685, L1064, L1501, L3892,
4, L1195, 21331, . 1191, .3231, .3354, .328%, L2143, .2150,
5, .1821, L2552, L1993, .2587, .2887, L2068, L2744, L2260,
4, L1316, L2012, L2101, L2579, L1194, L2571, .3895, L2603,
7, L2611, L1574, L1863, ,2297, L2715, L0725, .145%, L1441,
8, .3158, L3733, L0842, L2072, L2742, L2577, L1432, L3316,
9, L2030, L2380, 1604, L2566, L2582, L2257, ,2354, L2470,
+gp., L2030, 2380, 1604, L2566, .2532, L2257, L2354, .2470,
0 FBAR 3- 7, L1476, 1674, L1678, .3039, L2367, L1943, L2356, L1869,
Takle Fishing mortality {F) at age
YEAR, 1989, 1390, 1991, 1982, 1933, 1994, 1%95, 19946,
AGE .
Z, .0a39, 0097, ,0233, L0109, L0490, .03lo0, .0072, .0074,
3, L0976, 1010, .1264, .0573, L1082, .1093, .0647, .059¢,
4, .1213, 1726, .199z2, .1lz64, L1422, .1552, .1907, L2064,
5, .2861, 2032, .1619, .1803, .12390, .ilo1, L1629, .2202,
g, L2910, 2906, L2657, . 1745, 1272, L1375, .1298, L1725,
7, L3663, 3687, .3026, .2053, L1282, L1410, .1346, ,2365,
8, 2385, a7, .222q, L1530, .i1s9c, L1424, L1347, L1771,
9, 1631, 2280, L1505, . 1854, .11893, L1593, .1368, L1548,
+gp, L1631, 2280, . 1505, 1854, L1189, L1593, . 1368, .1548,
0 FBAR 3-7, 2325, 2272, .2112, .1488, .1266, .1306, .1365, .1790. .1723, .2097

74

1587,

.Q305,
.0835,
L1737,
L2178,
2571,
.301s5,
.5158,
.1852,
.1asz,
L2087,

1997,

.oovz2,
.0839,
L1612,
-2139,
L2142,
L1880,
.2057,
L2116,
L2116,

.001c,
.0524,
.1598,
L1929,
L3706,
.558%5%,
.4300,
. 3562,
L3562,
L2684,

1584,

L0323,
.0612,
L1656,
L2197,
.24086,
.1656,

.1309,

L1970,
L1370,
L1705,

15998,

.0173,
.1290,
.2138,
.2221,
.2006,
.2831,
1969,
3311,
3311,



Table 2.4.13

Run title

At

Ru

At

4-May-39

Tabla 10

:

=
7]
]

Wooe =] on Ut Wb

+ap,
TOTAL,

Table 10
YEAR,

AGE

[£- TS B« RV, R S PV N |

9,
+4p.
TOTAL,

n title

4-May-99

Table 10
YEAR,

AGE
2,
3,

Table 10
YEAR,

AGE
2,
3,
4,
3.
6,
7,
8,
5,
+dp,

TOTAL,

Haddock Faroes Vb (run: XSAJAK02/X02)

00:21:15

Terminal Ps derived using XSA (With F shrinkage)

Stock number at age

1961, 1962,
51279, 38538,
23796, 34806,
16517, 12850,

6028, 8377,
3245, 3182,
1512, 1475,
44§, 480,
135, 153,

a, o,
102959, 100363,

Stock number at

1969, 1%70,
32029, 315741,
39688, 24066,
12244, 25672,
6113, 583z,
4190, 3589,
2405, 2087,
619, 861,
262, 131,
0, o,
97570, 98090,

Haddock Faroes Vb

00:21:15

Terminal Fs derived using XS5A

Stock number at age

1979, 1980,
3045, 5454,
29905, 2492,
172086, 23433,
22181, 12500,
16573, 15137,
3713, 11899,
8E5, 2341,
933, 517,
443, 446,
34869, 74220,

Stock number at

1585, 1930,
17983, 11983,
18637, 146566,
6364, 13394,
12378, 4515,
11179, 7612,
71210, 6342,
23886, 4041,
a7, 1464,
392, 582,
77016, 65200,

(start cf year)

1963, 1964,
47364, 30115,
27838, 26516,
15B50, 10639,
578%, 6279,
5132, 2708,
1332, 2803,
423, 313,
148, 114,
0, Q,
9BB73, 79492,

age (start of year}

1971, 1972,
15554, 33338,
27699, 12086,
15311, 18703,
15064, 8258,
3355, 377,
1687, 1578,
714, 539,
410, 384,
a, '
72794, 84322,

(run: XSAJAK02/X02)

[start of yeat)

age (start of year)

1591,

3694,
9716,
10854,
9228,
3083,
4661,
3g7a,
2508,
252,
47870,

1381, 1382,
3559, 17734,
433¢, 2847,
1988, 3138,

15816, 1445,
78387, 106039,

10135, 5240,
B323, G6BB7,
1320, 6264,

267, 1039,
53641, 55204,
1992, 1993,
3966, 2614,
2954, 3212,
7010, 2284,
7281, 5058,
6426, 4978,
1315, 4419,
2820, 1291,
2540, 1981,
1c2o, 1817,
35954, 27651,

(with

Numbers*10**-3

1965, 1966, 1967, 1968,
22652, 202186, 25371, 34875,
22589, 17308, 15573, 19483,
14962, 14616, 11181, 10574,
5182, 7605, 7620, 6802,
3005, 2937, 3774, 4624,
1204, 1386, 1399, 1800,
1641, 377, 44%, 574,
77, 127, 146, 189,
o, 0, 0. 0,
71312, 64552, 65513, 95021,
Numbers*10*+-3
1973, 1974, 1975, 1974, 1977,
23797, 52692, 72296, 57731, 27330,
264815, 16498, 38043, 52552, 43288,
$508, 14200, 10884, 23952, 35916,
11531, 4210, 3034, 7014, 13459,
4313, 6920, 3038, 531137, 4610,
6618, 2702, 4783, 2264, 3294,
662, 4467, 1781, 31597, 1584,
128, 406, 3173, 1252, 2294,
53, a4, 1410, 1534, 2659,
80424, 102569, 143453, 155232, 134434,
F shrinkage)
Numbers*10*¥*-3
1983, 1934, 1385, 1986, 1387,
21358, 45409, 41400, 291388, 10408,
1403z, 17096, 36096, 33004, 23689,
1485, 9707, 12534, 25433, 247153,
1860, 8740, 5719, 3316, 16795,
913, 1141, 7%, 3559, 5431,
8712, 664, 722, 321, 22446,
3410, 4183, 505, 509, 228,
4584, 2122, 2650, 359, 299,
3825, 5266, 5048, 1575, 2071,
58183, B6462, 105355, 104264, 85830,
Humbers+*10**-3
1994, 1995, 14496, 1997, 1994, 1995,
10041, 124525, 49205, 11789, 6824, a,
20368, 797G, 1p122s, 328287, 9582, 5441,
236D, 1496, 6116, 78082, 30103, 5896,
1622, 1655, 10lz, 4074, 54412, 19503
3640, 1190, 1151, €65, 2693, 35677,
3383, 2537, 855, 783, 439, 1804,
31189, 2552, 1859, 553, 538, 271,
218, 2244, 1826, 1275, 189, 362,
2249, 2548, 3061, 2980, 1950, 1363,
29666, 146797, 166311, 140198, 1l0e9l0, 71767,

365€1,
22145,
31787,
24729,
6569,
1849,
1841,
BI§,
1142,
127520,

1388,

22755,
3263,
178440,
17009,
11061,
3439,
1360,
11:,
787,
82627,



Table 2.4.14

Run title : Haddock Farces Vb (run: XSAJAKD2/X02)
At 4-May-99 00;21:15
Table 1§ Summary {without S0P correction)
Terminal Fs derived using XSA (With F shrinkage)
, RECRUITS, TOTALBIQ, TOTSPEIO, LANDINGS, YIELD/SSB, FBAR 13- 7,
; Age 2
1861, 51279, 81164, 47797, 20831, .4358, 5624,
1962, 38538, B3421, 51875, 27151, .5234, 65086,
1963, 47364, BO755, 49548, 27571, .5584, 7002,
1964, 30115, 68581, 44129, 19450, L4417, 4753,
1965, 22652, 65663, 45559, 18479, 4038, 525%,
1966, 20216, 60949, 43961, 187686, L4263, 5287,
1967, 28371, 60231, 41974, 13381, .3188, 4029,
1968, 54975, 78166, 45407, 17852, .39332, 4374,
1969, 32030, 83954, 53493, 23272, , 4350, 4847,
1970, 35741, 875432, 60005, 21361, L3560, 4751,
1971, 15554, 82087, 63143, 19353, .30871, 4547,
1372, 33335, 83534, 62314, 16485, L2645, 3939,
1373, 23797, 83306, 62028, 17976, .2893, 2870,
1574, 52692, 36202, 65217, 14773, ,2265, 2185,
1379, 72296, 123706, 76217, 20715, .2718, 1780,
1476, 57731, 138620, 90730, 26211, L2889, 2433,
1577, 27330, 124787, 95174, 25555, .2577, 3789,
1978, 38561, 125464, 101136, 13200, -1838, 2684,
1979, 3045, 102510, 89653, 12418, .1385, 1476,
1980, 5454, 52745, 86540, 15016, L1735, 1574,
1381, 3559, 84555, 81237, 12233, 1508, 1676,
1982, ' 17734, 74284, 61182, 113937, 1951, 3039,
1983, 21368, 70635, 57284, 12894, .2251, 2167,
1984, 45409, 93804, 60963, 12378, L2030, 1943,
1985, 41400, 105260, 71574, 15143, L2118, 2356,
1986, 29188, 111022, 75491, 14477, L1311, 1869,
1987, 10406, 101329, 78964, 14882, .1885, 20867,
1988, 22755, 89821, 71711, 12178, L1638, 1705,
1989, ' 17983, 84044, 61950, 14325, .2312, 2325,
1990, 11983, 66750, 54205, 11726, L, 2163, 2272,
1991, 3694, 50670, 45473, 3429, .1854, 2112,
1392, 1966, 39028, 316057, 5315, .1474, 1438,
1893, 2614, 37914, 34518, 4026, 11166, 1264,
1894, 10041, 41498, 33475, 4252, .1270, 1306,
1%a5, 124525, 122957, 44470, 4948, L1113, J13E5,
1998, ' 43205, 146325, 838133, 9761, . 1164, .1790,
1547, 11789, 143309, 117693, 17323, .1523, 1723,
1598, 6824, 127221, 117048, 22101, .1888, 2097,
arith,
Mesan 29287, 89316, 64922, 15916, .2587, 3015,

O Units, (Thousands), (Tonpes), (Tonnes), {Topnes),
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Table 2.4.15. Input data for RCT3

Faroe Haddock: VPA and groundfish survey data

4 14 2

'Yearclass’' ‘VPAage2’ *Survagel”’ ‘Burvagel’ ' SurvageZ’ ' Survage3l’
1985 10406 23.6 11.8 11.8 8.5
1986 22755 40.6 88.1 113.0 23.9
1987 17983 40.5 146.6 64.0 69.8
1988 11283 43 .8 43 .1 13.4 15.5
1989 3694 6.1 156.5 8.5 6.2
1930 3966 4.0 26.9 9.9 4.0
1991 2614 6.2 9.2 3.1 2.9
1892 10041 28.1 21.3 10.1 6.1
1953 124525 186.3 252.6 137.1 244.7
1994 45205 486.9 244 .2 161.7 96.3
1995 11789 65.6 84.7 43.6 17.9
1996 -11 3.2 3.1 1.2 -11
1997 -11 32.5 7.4 -11 -11
1998 -11 43 .4 -11 -11 -11



Table 2.4.16 Analysis by RCT3 wver3.l of data from file

rct3e97.dat
Faroe Haddock: VPA and greundfish survey data

Data for 4 surveys over 14 years : 1985 - 1938
Regression type = C

Tapered time weighting applied

power = 3 over 20 vears

Survey weighting not applied

Final estimates shrunk towards mean

Minimum S.E. for any survey taken as .20
Minimum of 3 points used for regression
Forecast/Hindcast wariance correction used.
Yearclass = 1950

I-—mmm Regression---------- I I-—-m—memm- Prediction--------- I
Survey/ Slope Inter- std Rsquare No. Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
Survag .97 6.17 .32 .86% 5 l.a1 7.72 .627 L322
Survag .90 5.97 .71 .66 5 3.33 8.97 1.026 121
survag .75 6.86 .52 .709 5 2.39 8.67 .788 .205
Survag 1.02 6.39 .68 .590 5 1.s81 8.02 1.151 .096
VPA Mean = 9.34 .703 . 257
Yearclass = 1391
I-——— = Regression----—------ I I-——--————== Prediction-~-----—- I
Survey/ Slope Inter- Std Rsquare No. Index Predicted s5td WAP
Series cept Error Pts Value Value Error Weights
Survag .B2 6.69 .30 .893 <] 1.97 8.31 .430 .516
Survag 1.13 4,99 .84 .510 ] 2.32 7.63 1.298 .057
Survag .R6 6.48 .54 718 & 1.41 7.69 .861 .129
Survag .94 6.63 .55 707 6 1.356 7.91 . 843 .134
VPA Mean = 9.16 .763 .164
Yearclasa = 1992
I Regression---------- I I---————— Prediction--------- I
Survey/ Slope Inter- Std Rsguare No. Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
Survag .93 6.32 .35 . 880 7 3.37 9.45 .450 .387
Survag 1.07 5.26 .71 .638 7 3.10 8.57 .907 . 095
Survag .82 6.61 .46 .804 7 2.41 8.58 .595 .221.
Survag .35 6.60 .50 .781 7 1.9¢6 8.46 .644 .189
VPA Mean = 8.96 .B52 . 108
Yearclagss = 1593
I-—--————— Regression---------- I I-——-——~-—-- Prediction--------- I
Survey/ Slope Inter- Std Rsquare No. Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
survag .92 6.33 .33 .875 g 5.23 11.12 .544 . 405
Survag 1.10 5.21 .71 .595 B 5.54 11.32 1.135% .093
Survag .B5S 6.61 .50 .745 B 4.83 10.79 .763 .2086
Survag .99 6.60 -1 .704 B 5.50 12.04 1.062 L1086
VPA Mean = 8.99 L7584 .190
Iearclass = 1994
I-—— - Regression---------- I I--emmmm———— Pradiction--------- I
Survey/ Slope Inter- Std Rsguare No. Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
Survag 1.06 5.94 .39 .918 9 a.19 12.51 .621 327
sSurvag 1.22 4.83 .72 .760 9 5.50 11.54 1.003 .125
Survag 1.08 6.02 .65 .799 9 5.49 11.51 .898 .156
Survag .92 6.74 .49 .875 9 4 .58 10.98 .644 .304
VPA Mean = 9.30 1.200 .088
Yearclasas = 1995
I-—— - Regression---------- I I-————————=- Prediction-=---—----- I
Survey/ Slope Inter- 3td Rsqguare No. Index Predicted s5td WAP
Series cept Error Pts Value Value Error Weights
Survag .90 6.32 .56 L850 10 4.20 10.10 .669 .224
Survag 1.13 5.08 .66 .B01 10 4.45 10.13 L7533 .160
Survag 1.01 5.19 .40 B30 10 3.80 10.01 .718 .195
Survag .91 6.77 .45 . 898 10 2.94 9.44 .531 .356
VPA Mean = 9.46 1.241 .065
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Table 2.4.16 (Comt’d)

Yearclase = 1996

I-——————— === Regression----—--—-
Survey/ Slope Inter- Std Rsdguare
Series cept Error
Survag .90 6.23 .58 .823
Survag 1.14 4,97 .67 .782
Survag 1.01 6.10 .60 .813
Survag
Yearclass = 1997

I-—————————- Regression-------
Survey/ Slope Inter- 5td Rsqguare
Series cept Error
Survayg .90 6.22 .60 .822
Survag 1.15% 4.95 .66 .789
Survag
Survag
Yesarclass = 1958

Irmem - Regression-----—--
Survey/ Slope Inter- 3td Rsqguare
Series cept Error
Survagl .9¢ 6.21 .61 .821
Survagl
Survag3l
Survagéd
Year Weighted Log Int
Class Average WAP std

Prediction Error
1390 4551 8.51 .36
1991 3934 B.28 .31
1992 7609 B.94 .28
1393 47342 10.77 .35
1994 97133 11.48 .36
1995 18221 3.81 .32
1996 1651 7.41 .45
1597 14104 9.55 .48
1398 14720 9.60 .63

-==I TI-----mo-o—- Prediction
No Index Predicted std
Pts Value Value Error

11 1.44 7.53 .758
11 1.41 6.58 . 945
11 .79 6.90 .834

VPA Mean = 9.46 1.187

-==T J--———— Predicticon
No Index Predicted std
Pts Value Value Error

11 3.51 9.40 .704
11 4.23 9.79 .785

VPA Mean = 9.46 1.203

-—I I-—-—--r-=-- Prediction
No. Index Predicted Std
Pts Value Value Error

11 3.79 9.64 .729

VPA Mean = 9.47 1.223
Ext Var VPA Log
std Ratio VPA

Error
.33 .85 3967 8.29
.23 .56 2615 7.87
.22 .59 10042 .21
.46 1.78 124524 11.73
.46 1.66 49206 10.80
.16 .24 11789 9.38
.53 1.38
.13 .07
.07 .01

WAP
weights
.465
.375

.160

WAP
Weights
.738

.26

79



Table 2.4.17

80

Haddock in the Farce Grounds {Fishing Arsa Vb}

Prediction with management cpticn table: Input data
e e e e e e e e e e e e e e e —— e +
' Year: 1999 i
T T U I S —ee-t
' | Stock | Natural | Maturity|Prop.of F|Prop.of M| Weight | Exploit.| Weight |
V' Age | size imortality! ogive |bef.spaw.|bef.spaw.} in stock| pattern | in catch|
Fmmmm e e o = o m - e bl Homm - e ettt Fomm H
Y2 114104.0000  0.2000!  0.Q200)  0.000Q0)  £.0000] 0.558!  0.0:p1%! 0.5581
{3 ) 5491.000) 0.2000] 0.5200! 0.0000!  0.0000! 0.825!  0.1013! 0.825]
! 4 | 5896.000] 0.2000} 0.9100} 0.0000] 0.0000} 1.180} 0.2173) 1.18¢]
! 5 119803.000, 0.2000} 1.0C00] G.0000) 0.0000] 1.692]) 0.2453) 1.692¢
' 6 135677.000) 0.2000! 1.0000! 0.0000} 0.0000} 2.227) 0.2195) 2.227]
! 7 | 1804.000] 0.2000! 1.0000] Q0.0000] 0.0000/ 2.4186) 0.2645) 2,416}
H B 1 271.000]) n.2000) 1.0000; 0.0000)} 0.0000] 2.505] 0.2167) 2.505]
H 9 1 362.000] 0.2000] 1,0000} 0.0000} 0.0000} 2.577] 0.2607! 2.577)
1 10+ | 1383.000) 0.2000! 1.0000] 0.0000} g.0000] 2.684) 0.2607! 2.684)
o — - — dmmmmmm——m e Fmmm Fmm——————— Frmmmmm B et T D )
| Unit |Thousands) - ! - ! - ! |Kilograms! |Kilograms )
i e e e +
D e T T +
! Year: 2000 !
A e e e e e e e e e e e e e e m—— e H
! ! Recruit-| Matural | Maturity!Prop.of F|Prop.of M! Weight | Exploit.| Weight |
| Age | ment |mortality! .ogive |bef.spaw.|bef.spaw.| .in stock| pattern | in catch]
R Fom L Fomm e o B R tom - !
| 2 |14720.000} 0.2000, 0.0200] 0.0000} 0.0000]! 0.558) D.0119! 0.558,
H 3 1 0.2000} 0.5200! 0.0000/ 0.0000)] 0.825) D.1019; 0,825
' 4 ) ! 0.20C0} 0.9100] 0.0000] 0.0000] 1.180] 0.2173) 1.180;
i 5 ! 0.20001 1.0000} 0.0000} 0.0000; 1.6582] 0.2453) 1.692)
} [ | 0.2000) 1.00C0} 0.0000) 0.90000; 2.227) 0.2185] 2.2274
i 700 | 0.2000] 1.0000) 0.0000) Q.0000; 2.416 0.2645] 2.416 |
i a | | 0.2000! 1.0000! 0.0000) Q.,0000) 2.505] 0,2167) 2.505|
H 9 | | 0.2000 1.0000; 0.0000) a.0000} 2.577| 0.2607] 2.577
10+ ) ! 0.2000] 1.0000! 0.0G00] 0.0000, 2.684] 0,2607! 2.684)
dmmm [P R e N Fmmmm—— - Fommmm e Fommmm o —— '
| Unit |Thousands| - ! - ' - | |Kilograms | {Kilograms|
B e Ty ey gy gy gy EpUpy iy Vg URg gy gy Ry iy gy gy Sy S +
e +
H Year: 2001 H
e e H
! | Recruit-| Natural | Maturity)Prop.of F|Prop.of M| Weight | Expleoit.| Weight
| Age | ment |mortality! ogive lbef.spaw.|bef.spaw.! in stock! pattern | in catch]
fm————— - fmmmmm o o ——— Fm——————— Fmm——————— Fommm———— Fmm e o 1
\ 2 113505.200) 0.2000) 0.0z00] 0.000C] 0.0000] 0.0119; 0.558]
| 3| ! G.2000} 0.5200] 0.0000) 0.00Q0) 0.:019) 0.825,
i 4 | | 0.2000) 0.9100} Q.000C! 0,0000), J2.2173} 1.180]
i 5 4 ; 0.2000! 1.0000) Q.0000) 0.0000} 0.2453) 1.692)
! a | | 0.2Q00} 1.0000¢ 0.0000), 0.0000; 0.2195] 2,227
! 7 | | 0.,2000]) 1.0000! G.0000, 0.00020) 0.2645) 2.418)
- ' 0.200p!  1.000D)  0.0000!  0.0000! 0.2267) 2.505!
| s | | 0.2000! 1.0000] ¢.0000) 0.0000! 0.2407! 2.577)
v 10+ | | J. 1 ¢ 0.0000] 0. 2.
o o mm +
! Unit |Thousands|
o o e
Neotes: Run name MAN.JAKO4

Date and time:

O3MAYS9:14:40



Table 2.4.18

Faroe haddock (Division Vb)

e i et e T TP P +

! i Recruit-| Natural | Maturity|Prop.of F | Prop.of M! Weight | Exploit.| Weight !

! Age | ment imortality, ogive |bef.spaw. bef.spaw.| in stock, pattern | in catch!
Frm———— o mm—————— Fmmm Fmmmm——— o ——— Fm——————— e mm————— e —————— Forem—m———— 1

! 2 1.000] 0.2000] 0.0800! 0.0000, 0._.0000 ! 0.549, 0.0400) 0.549;

! 3 . ] 0.2000] 0.5000] 0.0000] 0.0000) 0.819] 0.1330, 0.819;

! 4 . i 0.2000} {0.9200; 0.0000, 0.0000] 1.086, 0_2060) 1.086]

| 5 . , 0.2000) 1.0000} 0.0000, 0.0000} 1.426) 0.2070} 1.426}

| 6 | . ) 0.2000) 1.0000) c.ooco)| 0.0000} 1.741) 0.2310] 1.741!

! 7 . ' 0.2000] 1.0000] 0.0000] 0.0000; 2.002! 0.2710; 2.002)

i a | . ) 0.2000] 1.0000 0.0000} 0.0000] 2.189] 0.2970 2.18%,

H 9 | . H C.2000) 1.0000] 0.0000} 0.0000] 2.425, 0.2450 2.425]

VO 10+ ) . ' 0.2000, 1,0000] 0.0000} 0.0000; 2.749 0.2450, 2.749,
e Fommm = to———— - -——— Frmm—————— Fo—mm o mmm o Fomm - H

! Unit | Numbers | - ! - ' - ! - tKilograms| - 'Kilegrams |

o e e e +

Notes: Run name : YLDJAKD3

Date and time: 27MAY99:14:26
Table 2.4.19
Haddock in the Farce Grounds {Fishing Area Wb}
Prediction with management option table
F e e e e e mm e ———— o +
H Yaar: 1999 H Year: 2000 ! Year: 2001 '
Fmm————— e e T L D T A A ———— —_———— !
H F (Reference; Stock | Sp.stoeck! Catch in| F 'Reference| Stock | Sp.stock! Catch in| Stock | 5p.stock)
! Factor | F ! biomazz | biomass | weight | Pactor | P | biomass | biomass | weight | biomass | biomass |
Frmm ——— - R R i Ho e mmm o R i t
H 1.2000] 0.2087] 143254, 132875 24841) 0.0000} 0.0000} 121385 108338 0} 320911} 107759
! | - i o . LU p.1p0D! 00210/ . logaes| 2392) 118539 105403}
; | | N | L1 0.2000)  0.0418) .1 108386! 4728  116224) 103104/
H | i A ! B 0.3000] 0.0629] ! 1083386 FO1l| 1131964 100855 ]
' H H N - A c.4300] 0.0839; ot 108386 9240 1117571 BBEER
| i ! .: o L1 0.5000] 0.lo4¢! L& 108386 11418 109603 96528
! H i A -1 o G.5000] 0.1258! ot 108386 | 13546 107499 94440
| ) ! A o .V 0.7000) 0.laé8) .t 108386 15624 105445} 92401
| ! | a o A 0.8000} 0.1678/ ) 108386 | 17655/ 103440} $0411)
! ! ! N N .U p.9oog!l 0.1sar! L loE3EE! 19639! 101432} BB4EB !
| | | 1 o . 1.0000] 0.2097) o 108386 21578 99570 86571
i ! ! N o .} 1.1000)  ©.2307) .1 108386! 23471 97703} 34718
' H : o o o 1.2000] 0.2516! i 108386 25322/ 95830 82916
! ! H N N .t 1.3000)  0.2726) L1 108386 27130} 34100] 81144
! ! ! N N .1 1.4000]  0.2936! .1 los3ge! 28896 92362 79421
| } i A A o 1.5000) 0.3146! A 108386 306231 90hA4 ] 77737
! ! ! o N . 1.8000] 0.3355) .1 108386 32309 89007 76094
| 1 H . N .l 1.7000] 0.35865! .1 108386 33958 87388 | 74489
| H H o - o 1.3000] 0.3775) o 108386 35548 85807} 729234
i | H ) ot o 1.5000] 0.3984 ) A 108368 37142} B4263 ) 71393 )
! ! ! o N .. 2.0000!  D.4194] L1 108386 38680 82756 | 59899 )
F e T T SIS S o rrmmenan U mmm—————— S bo e [T NN P ——
H - | - { Tonnes | Tonnes | Tonnes | - | - | Tonnesg | | Tonnas | Tonnes |
e e e e e +
Notes: Run name : MANJAKO4
Date and time ; DIMAYS5:14:40
Computation of ref. F: Simple mean, age 3 - 7
Basis [or 1999 : F factors

Yield per recruit: Input data
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Table 2.4.20

Farce haddock (Division Vh)
¥ield per recruit: Summary table

! 1 January ! Spawning time H
T e L L B St T e !
! F |Reference] Catch in) Catch in!  Stock | Stock | Sp.stock| Sp.stock| Sp.atock) Sp.stock|
| Factor | F | numbers | weight | size ! blomass | size | biocmass | size | biomass
tmm—————— frmmmm - B e dmmmm Fmmmmm Fmm it B B et Frm
! 0.00001 0.Qc00]} 0.000] 0.000] 5.517) 8%68.020] 4.134) 1669.432) 4,134 7469.432!
! G.05C0! 0.014a5} D.044, 79.449) 5.298) 8031.987] 3.916) 7134.571) 3.916) 7134.571}
1 Q.100¢0; 0.0210] 0,083 147.514] 5.103; 7559.276} 3.723) $663,026] 3.723) 6663.028)
\ 0.1500} 0.0314)} 0.118; 206.147, 4.92%) 139,757, 3.549) 6244.667, 3.549) 6244 .667)
! 0.2000) 0.0419! 0.150) 25&.902) 4.771) 6765.311) 3.393, 5871.375) 3,393 5871.3175)
! 0.2500] 0.0524/! 0.179) 301.029) 4.528! &6429.359) 3.251) 5536.573, 3,251) 5536.573)
J 0.3000 | 0.0629] 0.205) 339.545; 4.498; 6126.517] 3,122 5234.874) 3.122) 5234.872)
' 0.3500) 0.0734) 0.229) 373.281, 4.378) 5852.336) 3.004] 4%51.832) 3.004) 4961.832)
) 0.4000! 0.081R) 0.251) 402.%27! 4.268) 5603.114] 2.B%6) 4713.742) 2.896] 4713.742]
! 0.4500) 0.0943) 0.271, 429.053} 4.167] 5375,741) 2.796) 4487.496) 2.796] 4487,.4%¢)
! 0.5000] 0.104B! 0.290, 452.137; 4.073) 5167.591] 2.703) 42B0.468) 2.703) 4280.468)
! 0.5500] 0.1153] 0.308F 472_.5B3) 3.986) 4976.432) 2.617] 4090.426) 2,617 4090.426)
! 0.6000, 0.1258) 0.324; 490.731) 3.905) 4800.354) 2.537] 3915.459, 2,537) 3915.459]
! 0.6500] 0.13621 0,339, 506.872] 3.830) 4637,714% 2.463) 3753.925) 2,463, 3753.925)
H 0.7000] 0.1467) D.3541 521.253) 1.759) 4487.094} 2.393) 3504.406, 2.393) 3604.4086)]
' 0.7500! 0.1572} 0.367] 534.086) 3.692) 4347 .2462) 2.328) 3465.870) 2.328) 3465.670}
| 0.BQGO! 0.1677) 0.380) ©545.554) 3.630) 4217.142) 2.266) 3336.541), 2.266] 3336.641!
1 0.B500! 0.1782] 0.392) 555,917 1.571) 40%5.795] 2,209 3216,.379) 2.209, 3216.379]
! 0.5%000] D.1886) 0.403) 565,010} 3,515 3982.394! 2,154 3104.058| 2.154) 3104.058!
| 00,9500 0,19351 0.414) 573,254/ 31,4620 3876.209; 2.102, 2398.948] 2.102) 2998.943!
' 1.0000) 0,2036) 0.424) 580,653) 3,412 3776.534) 2.054) 2900.4404; 2.054) 2900.404)
K 1.0500} Q.2201, 0.433) 587,298 3.365) 3682.9%78) 2.007) 2807.853) 2.007) 2307.853]
| 1.10Q0! 0.2308! 0.442) 593.269) 3.319) 31594.848] 1.963) 2720.785) 1.963) 2720.785}
1 1.1500/ 0.2410} 0.451] 598.637) 3.276) 3511.751; 1.921) 2638.743] 1.921{ 2838.743)
| 1.2000, Qd.2515) 0.460) 603.464 ] 3.235) 3433.276) 1.882) 2561.319] 1.832] 25481.319}
! 1.2500; 0.2620] 0.487, 607.806] 3.196) 3353.059] 1.844) 2488.147) 1.844] 2488.147)
\ 1.3000) 0.2725) 0.475) 611.70%] 3.159, 3ZBB.768] 1.8071 2418.898} 1.807, 2418.89B!
4 1.3500) 0.2830) 0.482) 615.219} 3.123) 3222.108] 1.773%) 2353.273) 1.773, 2353.273!
) 1.4000) 0.2534) 0.489) 618.373| 3.088, 3158.805, 1.739) 2291.003) 1.739) 2231.003!
| 1.4500! 0.3033] 0,496! €21.2086] 3.095] 3098,620, 1.707) 2231.844} 1.707! 2231.846]
H 1.5000]} 0.3144] 0.503] 623,749 3,024 3041.330; 1.677; 2175.578) 1.677] 2175.578]
H 1.5500) 0.324%, 0.508) 626.028) 2,993 29B6.733) 1.648] 2121.9933] 1.648F 2121.999!
| 1.6000] 0.3354) 0.515) ©28.068) 2.964] 2934.846) 1.613] 2070.525/| 1.613) 2070,925!
! 1.6500} 0.3458! 0.520, 629.892) 2.936, 2834.,902} 1.592} 2022.189, 1.552] 2022.189
! 1,7000: 0.3563] 0,526 6£31.513] 2.908) 2837.345) 1.586) 1975.637) 1.566, 1975,637)
! 1.7500! 0.3668, 0.531) 632.966) 2.882 ) 2791.837) 1.541) 1531.128] 1.541) 1931.128)}
| 1.8000} 0.3773] 0.537) 634.250; 2.8B57] 2743.248) 1.517) 1888.535) 1.517, 1888.535),
| 1.8500] 0.3878, 0.542! 635,385 2.832) 2706.459! 1.4%3) 1847.737) 1.493) 1847.737}
' i.9000] 0.3982! 2.546 | 636.385 2.809%) 2666.362) 1.4711 1808.625) 1.471} 1R0B.625!
! 1.9500] 0.4087) 0.551] §37.262) 2.786) 2627.855] 1.449) 1771.100, 1.449) 1771.10C0)
H 2.0000] 0.4132) 0.556] £38.025) 2.763) 25%0.846] 1.428| 1735.088) 1.428) 1735.088)

{oont.) | 1 January H Spawning time !
o e e e T e e m s e Fommm e o -1
! F 'Reference! Caten in! Cateh in)] Stock | Stock | Sp.stock] $p.stock| Sp.stock]| Sp.stock!
! Factor | F | numbers | weight | aizs i biomass | size ! biomass | size ! kiomass
- o t-————— - o —mmm———— B T mmmm tm——————— Frmmmm e Fm—mm——— H
H 2,0500] 0.42971 0.560) 63B.485, 2.742) 2555,248] 1.4071 1700.444) 1.407) 1700.444,
H 2.1000} 0.4402! 0.564) 6£39,250! 2.721) 2520.982) 1.387) 1667.147! 1.387) 1667.147¢
| 2.1500] 0.4506) 0.563) 639,729 2.701) 2487.974| 1.368) 1535,103; 1.368} 1635.103]
! 2.2000} 0.4612) G.573 440,129 2.6B1l) 2456.155! 1.349) 1604.245) 1.34%) 1604.245)
' 2.2500] 0.4716) 0.576) 640.4586) 2.662) 2425.483) 1.331; 1574.509) 1.331} 1574.509)
H 2.3000) 0.4821" 0.580) 640.717; 2.643) 23985.837% 1.314: 1545.8235) 1.314) 1545.835]
' 2.3500!  0.4926) 0.584 §40.817! 2.625) 2367.222! 1.297! 1518.169) 1.297) 1518.169!
! 2.4000) 0.5030!} 0.588! 641.061! 2.508) 2339.568) 1.28(! 1491.45B! 1.280! 1491.458!
! 2.4500] 0.5135] 0.591| 641.154] 2,591 2312.825) 1.264) 1465.655] 1.264, 1485,655)
! 2.5000) 0.5240] 0.595) 641.200] 2.574) 2286.949) 1.249! 1440.715] 1.249) 1440.715)
! Z.5500] 0.5345] 0.3598) 641.202] 2.558] 2241.B%9) 1.233) 1416.596) 1.233) 1416.5946),
! 2.6000/| 0.5450] 0.601 641.166) 3.542) 2237.633] 1.219) 1353,258) 1.219] 1393.258/
j 2.6500 0.5554] 0.6041 641,093 2.526) 2214.116] 1.204) 1370.665] 1.204) 1370.665|
1 2.7000) 0.5659) 0.807) 640.986) 2.511! 2191.313} 1.190) 1348,781, 1.190) 1348B.781)
| 2.7500] Q.5764) 0.610) 640,949 2.4387) 2169.192! 1.177) 1327.576 1.177}) 1327.576}
| 2.800Q0 0.5869) D.613} 640,684, 2.4B2] 2147.721} 1.1623% 1307.017! 1.163! 1307.017]
1 2.8500] 0.5974] D.616) 640,494, 2.468) 2126.873) 1.150! 1287.076) 1.150] 1287.076/
' 2.9000) 0.6078] 0.613! '640.279! 2.455) 2186.619) 1.138| 1287.726) . 1.138} 1267.7261
! 2.9500] 0.6183) 0.622] 640,043 2.441) 2086.934) 1.125] 1248.542} 1.125; 1248.942!
\ 3.0000) 0.6288) 0.625] 639,788 2.428) 2067.795) 1.113} 1230.6%9] 1.113) 1230.699,
mm——————— L Lt tmm Fm——————— e it b bt i e fmm—————— Fm————— -
) - ! - | Numbers ! Grams | Numbers | Grams | Numbers | Grams | Numbers | Grams |
B i e e il e e S e e e e +
Notes: Run name : YLDJAKO3

Date and time : ZTMAY99:14:24
Computation of ref. F: Simple mean, age 3 - 7
F-0.1 factor : D.3058

F-max factor : 2,5282

F-0.1 reference F : 0.183938

F-max reference F :+ 0.5239

Recruitment : Single recruit

82



Table 2.4.21.

0.054323
0.070483
0.078393
0.082098
0.082976
0.083141
0.085944
0.094886
0.095611
0.097829

0.10128
0.105341
0.107857
0.110515
0.114429
0.115746
0.116143
0.117055

0.11736
0.117781

0.12055
0.121462
0.122976

0.1243
0.127696
0.134478
0.144506
0.149703
0.155221
0.157017
0.157235
0.181545
0.186518
0.198981

0.20268
0.215357
0.221334
0.227808
0.235813
0.250024
0.26148
0.269939
0.273774
0.255146
0.302524
0.339475
0.341353

0.34282
0.353406
0.407557
0.457103

0.036364
0.054545
0.072727
0.090909
0.109091
0.145455
0.163636
0.181818

0.2
0218182
0.236364
0.254545
0272727
0.290909
0.309091
0.327273
0.345455
(.363636

0.4
0.418182
0.436364
0.454545
0.472727
0.490909
0.509091
0.527273
0.545455
0.563636
0.581818

0.6
0.636364
0.654545
0.672727
0.690509
0.705091
0.727273
0.745455
(.763636
0.781818

0.818182
0.836364
0.854545
0.890909
0.909091
0.927273
0.945455
0.963636
0.981818

1

0018182

If the 8881 d.

0032057

0.037804
0.042181
0.058961
0.065816
0.070453

0.07143
0.075728
0.080374
0.086315
0.088541
0.091805
0.095236
0.097074
0.098871

0.100325.

0.101135
0.102729
0.103883
0.107648
0.10955
0.111961
0.114296
0.115969
0.117771
0.119216
0.12126
0.121828
0.12605
0.130685
0.132395
0.134483
0.139016
0.142379
0.143064
0.144698
0.150641
0.156453
0.158566
0.163919
0.16675
0.169351
0.201295
0.210684
0.215478
0.239189
0.261701
0.268344
0.280681
0.292823
(.300282

0.018182|

0.036364
0.054545
0.072727
0.090909
0.109091
0.145455
0.1636346
0.181818

0.2
0.218182
0.236364
0.254545
0.272727
0.290909
0.309091
0.327273
0.345455
0.363636

0.4
0.418182
0.436364
0.454545
0.472727
0.490909
0.509091
0.527273
0.545455
0.563630
0.581818

0.6
0.636364
0.654545
0.672727
0.690909
0.709091
0.727273
0.745455
(0.763636
0.781818

0.818182
0.836364
0.854545
0.890909
0.909091
0.927273
0.945455
0.963636
0.981818

1

0.028136
0.030116
0.034968
0.042723
0.051522

0.05359
0.055437
0.035908
0.056692
0.060112
0.061439
(.062125
.062966
0.065861
0.068363
0.069212
0.070487
0.073643
0.078763
0.082085
0.082688

0.08333
0.083473

0.08413
0.084787
0.085917
0.086584
0.087721
0.091428
0.093861
0.094463
0.095995
0.114616
0.116365
0.122172
0.130209
0.132519

0.13515

0.13974
0.146966
0.14952
0.156894
0.187886
0.191213
0.204223
0.226976
0.231435
0.242148
0.252032
0.273393
0.293932

0.018182
0.036364
0.054545
0.072721
0.090909
0.109091
0.143455
0.163636
0.181818

0.2
0.218182
0.2363064
0.254545
0.272727
0.290909
(0.309091
0.327273
0.345455
0.363636

0.4
0.418182
0.436364
0.454545
0.472727
0.490909
0.509091
0.527273
0.545455
0.563636
0.581818

0.6
0.636364
0.654545
0.672727
0.650509
0.709091
0.727273
0.745455
0.763636
0.781818

0.818182
0.836364
0.854545
0.890909
0.909051
0.927273
0.945455
0.963636
0.981818

1

re cut by haif and

by LL<100

0.050628

0.05265
0.054479
0.065143
0.071353
0.073031
0.087796
0.090798
0.092075
0.095691
0.097667
0.098846
0.099119
0.102381
0.103149
0.103405
0.111764
0.114519
0.115583
0.119144
0.121287
0.123867
0.126452
0.127722
0.131008
0.131652
0.134339
0.135436
0.136015
0.136274
0.141061
0.143599
0.144644
0.145643
0.153355
0.157147
0.162604
0.167812
0.179155
0.191913

0.19553
0.205292
4.227917
0.232251
0.245411
0.257489
0.265644
(.314404
0.341135
0.381413
0.428975

0.018182|

0.036364
0.054545
0.072727
0.090909
0.109091
0.145455
0.163636
0.181818

0.2
0.218182
0.236364
(.254545
0.272727
0.290909
0.309091
0.327273
0.345455
0.363636

0.4
0.413182
0.436364
0.454545
0472727
0.490909
0.509091
0.527273
0.545455
0.563636
0.581818

0.6
0.636364
0.654545
0.672727
0.690909
0.709091
0.727273
0.745455
0.763636
0.781818

0.818182
0.836364
0.854545
0.850909
0.909091
0.927273
0.945455
0.963636
0.981818

1
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Figure A. Faroese landings of haddock from Vb1 in 1998 per fleet category. Tonnes ungutted weight.
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Figure 2.4.2, Mean weight at age for ages 2-7 of Faroe haddock 1976-1998,
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Figure 2.4.4. Faroe haddock. Catch at age in numbers from the Farocse groundfish surveys 1983-1999.
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Retrospective analysis Faroe Haddock XSA shrunk 0.7
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Figure 2.4.7. Faroe haddock. Retrospective analysis of the 1999 XSA shrunk 0.7.
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Figure 2.4.8 Fish Stock Summary — Haddock in the Faroe Grounds (Fishing Area Vh)
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Figure 2.4.9 Haddock in the Faroe Grounds (Fishing Area Vb)
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Figure 2.4.10
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Figure 2.4.10. Faroe haddock. PA diagram.
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25 Faroe Saithe
251 Landings and trends in the fishery

Landings of saithe from the Faroesc grounds (Division Vb) varied around 40 000 - 45 000 t in _the period 1985-_1989. In
1990 record landings of about 60 000 t were reached. Thereafter, landings decreased steadily to 20000 t in 1996.
Landings subsequently increased to 22 000 t in 1997 and to about 26 000 tin 1998 (Table 2.5.1.1).

With the introduction of the 200 miles EEZ in 1977 saithe has mainly been fished by Faroese vessels. The principal
fleet consists of large pair trawlers (>1000 HP), which have a directed fishery for saithe, accounting for about 60% of
the reported landings in 1993-98 (Tables 2.5.1.2, 2.5,}.3). The smaller pair trawlers (<1000 HP) have a more mixed
fishery for saithe, and they accouni for ahout 20% of the total landings in 1993-98. During the last decade the
proporttion of saithe in the catches has increased for larger pair trawlers and jiggers but decreased for the smaller pair
trawlers and larger single trawlers (> 1000 HP). Other vessels only have small catches of saithe as by-catch.

Total effort in terms of fishing days has increased in the period 1994-96 (Table 2.5.1.4). During the period 1985-91 the
effort of the larger pair trawlers doubled. After this the effort decreased until 1994 but increased again from 1994-97. In
the smaller pair trawler the effort in the period 1985-1991 was slightly fluctuated, then dropped until 1994 and
increased again in 1995-96. From 1985-91 the effort of the large single trawlers declined by a third and has been
relatively stable since. The effort of jiggers more than doubled in the period 1985-93 and doubled again in the period
1993-94,

A fishery management system based on days fished was introduced on June 1, 1996 as a result of widespread
dissatisfaction with the quota management system that had been introduced in 1994 in the Faroes. Prior to 1996,
practically alt the fish from a given trip were landed at the same place. This practice changed in 1997-1998 for saithe,
with a single trip being possibly landed in several sites. The landing slips are the main source of ‘information on
landings and number of fishing days, and for those trips that have been landed at several sites, a landing slip was
completed at-each landing site, each one recording the actual landings, but the total number of fishing days. The number
of trips/landings in 1997 affected by this problem is being examined in order to try to rectify the problem. An
adjustment was made for 1998, but the WG believes that the datd have been ‘over-corrected’ resulting in an
underestimate of the number of days for that year. The statistical office, whose responsibility it is to produce landings
and effort statistics, could not guarantee that the changes in the number of days fished would be minor. It was therefore
considered unwise to proceed with using data that are expecied to change, possibly significantly, in the near future.

The CPUE derived from the Cuba trawlers, with effort either in days or in hours fished is not affected by the problem
mentioned above because the effort comes from logbooks rather than from the landing slips and also because of a more
direct contact with the captain of the boats involved.

Catches used in the assessment are presented in Table 2.5.1.1. These include foreign catches that have been repc-)rted- to
the Faroese Authorities but not officially reported to ICES. Also catches in that part of Sub-division ITa which lies
immediately north of the Faroes have been included.

2.5.2 Catch at age

Caich at age are based on length and otolith samples from Faroese landings mostly in the fleet categories small and
large pair trawlers and jiggers and landing statistic by fleet provided by the Faroese Authorities, Catch at age was
calculated by each fleet and by each third of the year before the numbers where combined. The catch at age was raised
by the foreign catches. Catch-at-age data in previous years were revised according to the final catch statistics (Table
2.5.2.1). The sampling intensity in 1998 was:

Number of Length Weight
Gear otoliths measurements measurements
PT > 1000 HK 2522 10905 2280
PT < 1000 HK 960 4325 719
Tiggers 1144 4453 660
Others 545 1868 479
Total 51 21551 4198
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2.5.3 Weight at age

Through the recorded period 1961-1998 mean weight at age has varied by a factor of about 2, e.g. with mean weights
for age 5 between about 1.6 kg to 3.3 kg and for age 7 between 2.6 kg and 5.3 kg (Table 2.5.3.1 and Figure 2.5.3.1). In
the period 1984-1986 mean weight at age values were generally high and dropped in the years 1990-1991. The mean
weights increased in the period 1992-96 and have since decreased. The SOP for 1998 shows a discrepancy of 6% (Table
2.5.3.1).

2.54 Maturity at age

Maturity-at-age data is available from 1983 onward. Due to poor sampling in 1988 the proportion mature for this year
was calculated as the average of the two adjacent years. A model was used, described in the 1993 Working Group
report (ICES C.M.1993/Assess:18), for predicting maturity at age in order to alleviate some of the problems involved
with the sampling data. The basic model used was a GLM with a Logit link function describing maturity at age as a
function of age, year class strength, mean weight at age and a year effect. Of those factors, age and mean weight at age
where significant and no other independent variables were needed. This model was applied to predict the entire maturily
at age for 1982-1998 (Table 2.5.4.1 and Figure 2.5.4.1).

255 Stock assessment
2.5.5.1 Tuning and estimation of fishing mortality

Two tuning series derived from the same vessels were tried in the XSA runs. The first one was the commercial Cuba
series consisting of total saithe catch at age and total effort in days, used in previous assessments, hereafter referred to
as the Cuba Bela series. The series extends back to 1982 and consists of data from 8 pair trawlers greater than 1000 HP
(Cuba trawlers} which specialise in fishing on saithe and account for 5 000-8 000 t of saithe each year (Table 2.5.5.1.1).
The 1993 Working Group report (ICES C.M.1993/Assess: 18) provides a description of how and why this particular
series was chosen.

The second series was introduced in 1998, and consists of saithe catch at age and effort in hours, hereafter referred to as
the Cuba Logbook series. In the Cuba Logbook series information for each haul was supplied and only those hauls
where saithe consisted of more than 50% of the total catches of cod, haddock and saithe were used (Table 2.5.5.1.6).

XSA runs were made with each of the two series and the same parameters as last year. The log catchability residuals
from the two series are comparcd age by age in Figure 2.5.5.1.1, and show very good agreement. The overall
impression is that there is a trend in the data that it is similar for both series. The average fishing mortality for age
groups 4-8 years for these two series are shown in Figures 2.5.5.1 2a and b. Both serics give results that converge
reasonably well and there are only small differences between the results of the two. It was agreed that new series should
be further analysed by fitting a multivariate model to take into account factors such as year, season and area. It was thus
decided to use only the Cuba Beta series in the assessment.

Catch and effort for the Cuba Beta Series is given in Fig. 2.5.5.1.1. The output from the XSA run using the Cuba Beta
series is presented in Tables 2.5.5.1.2-5. The values of the S.E. log q are reasonably low for the principal year classes in
both runs. XSA tuning for age groups 4-8 is presented in Figures 2.5.5.1.1aand b.

The fishing mortalities for 1961-1998 are presented in Table 2.5.5.1.3 The average fishing mortality for age groups 4-8
was 0.42 in 1998,

2.5.5.2 Stock esttimates and recruitment

Recruitment in the 1980s was above or close to average {23 millions). The strongest year class since 1961 was produced
in the 1980s and the average for the decade is about 33 million. Even though recruitment had been above average, the
spawning stock biomass declined steeply from more than 100 000t in 1989 to about 60 000t in 1992 as a result of the
two highest landings of the 196! to 1998 period reported in 1990 and 1991. The historically low S5B persisted in 1992-
1998 (Table 2.5.5.1.5 and Figure 2.5.5.2.1). The 1991-1994 year classes are all estimated to be below average.
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256 Prediction of catch and biomass
2.5.6.1 Input data

Input data for pred:cnon with management options are presented in Table 2.5.6.1.1 and input data for the yield per
recruit calculations are given in Table 2.5.6.1.2.

Population numbers for the short term prediction up to the 1994 year class are from the final VPA run whereas values
for the 1995-1997 year classes are the geometric mean of the three most recent years. The input for mean weight for the
stock and for the catches are the same for 1999-2001. For ages 3-5 they were set equal to the average for 1996-98 and
for ages 6 to 12+ they were set equal to the 1998 values. In the long term prediction (yield per recruit) mean weight for
1961-1997 was used. .

In the short term prediction the fitted proportion mature values for 1998 were used for that year and for 1999 and 2000
the average of fitted values for 1983-1997 were used. This long term mean was also used in the long term prediction,

For all three years in the short term prediction the average exploitation pattern in the final VPA for 1996-98, rescaled to
Fbar (age 4-8) in 1998, was used. In the long term prediction the exploitation pattern was set equal to- the average of
exploitation patterns for 1961-1998 rescaled to Fbar (ages 4-8) in 1998.

2.5.6.2 Biological reference points

The yield per recruit and spawning stock biomass per recruit curves are presented in Figure 2.5.6.2.1C. Compared to the
1998 average fishing mortality of 0.42 in age groups 4-8 in 1998, Fp,, 1s 0.43, FOI is 0.17, Freq is 0.31 and Fygp is 0.56
(Table 2.5.6.2.1, Flgur625621CandF1gurf:25622) :

In May 1998, ACFM set By, at 85 000t, the previously defined MBAL, and correspondingly Fy, at 0.40, ACFM proposed
that F, be set at 0.28 which is consistent with both estimates derived from Fjand Frea and that By, be setat 110 000t

The stock-recruitment scatter plot from the current assessment supports the conclusion that lower recruitment have been
" observed at SSBs below 80 000-90 000t However, the highest recruitments have been observed at SSBs smaller than
the proposed By, . It is therefore suggested that By, be reset to the lowest observed SSB, that is about 60 000t and that
B, be set at the former MBAL = 85 000t. In 1998 the S5B reached a record low of 61 000 t.

The history of the stock/fishery in relation to the four reference points can be seen in Figure 2.5.6.2.3.
2563 Projection of catch and biomass

Results from predlctnons with management option are presented in Table 2.5.6.3.1 and Figure 2.5.6.2.1D. With
unchanged fishing mortality in. 1999 and 2000 catches will be at 24 000 t and 21 000 t respectively and the spawning
stock biomass will decrease from 50 000 to 48 000 t for the period 1999-2001.

Results from the vield per recruit estimates are shown in Table 2.5.6.3.2 and Figure 2.5.6.2.1C.
2.5.7 Management considerations

The spawning stock biomass is continuing its downward trend and is at a record-low which is far below By, If the
present fishing mortality is maintained the spawning stock will drop even further. Even with a drastic reduction in
fishing mortality, the spawning stock will still not recover in the short term until stronger year classes are produced.

For the fishing year 1 September 1997 to 31 August 1998, 6839 days have been allocated to the pair trawlers and 22444
days to the longliners and jiggers. The cumulative probability distribution of F for these three fleet categories is
presented in Figure 2.5.7.1. These fleets have accounted for 82.2% of the total catches in 1998 (Table 2.5.1.3). The
single trawlers > 400 HP caught 16.5% of the total catch so the F exerted by this fleet of 0.06 should be added to the
fishing mortality column to reflect the activity of this fleet. The result shows that there is an approximately 50%
probability that the fishing mortality in 1999/2000 will be about 0.40 (0.35+0.06) under the present allocation of fishing
days. A decrease to 60% of the atlocated number of days would be required to have an 80% probability that F would be
at the proposed Fy,= .28 or less.
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258 Comments on the assessment
The tuning series is the same as last year, and the XSA settings are also the same,

There still is no independent recruitment index to predict recruits in the first year in the short term prediction. An
attempt should be done to analyse the correlation between survey index and stock in number from VPA. A programme
for echo sounding and biological sampling of age group 0-3 is in progress and might give 2 series that can serve this
purpose in near future.

The commercial pair trawler series (Cuba trawlers) is still the series showing the lowest variation even if the unit of
effort (day) is rather crude. A new Cuba series based on logbooks with the unit of effort in hours was presented. This
series seems promising but needs to be analysed further with respect to the influence of season, area, etc.

The question of migration has been brought up previously but still no tangible attempt has been made to measure the
rate of migration of saithe between management areas.

97



Table 2.5.1.1. Saithe in the Faroes. Nominal catches (1) by countries, 1985-98 as officially reported to ICES

Country 1985 1986 1987 1088 1989 1990 1991

Denmark - 21 255 94 - 2 .

Faroe Islands 42,874 40,139 39,301 44,402 43,624 59,821 53,321

France 839 87 153 313 - - -

German Dem.Rep. 31 - - - 9 -

German Fed. Rep. 227 105 49 74 20 15 32

Netherlands - - - - 22 67 ‘65

Norway - 24 14 52 51 46 103

UK {(Eng. & W.) 4 - 108 - - - 5

UK (Scotland) 630 1,340 144 92 9 33 79 ;
USSR - - - - - 30 - |
Total 44,605 41,716 40,020 45027 43,735 60,014 53,605 i
Working Group estimate™ 44,605 41,716 40,020 45285 44477 61,628 54,858
Country 1992 1993 1994 1995 1996 1997 1998’ |
Estonia - : - - - 16 .
Faroe Islands 35979 32719 32406 26918 19,267 21,721 25,995 :
France’ 120 75 19 10 12 9 17

Germany 5 2 1 41 3 5 -

Norway ' 85 32 156 10 96 67 54

UK (Eng. & W.) 74 279 151 21 53 -

UK (Scotland) 98 425 438 200 580 460

United Kingdom 343

USSR/Russia’ 12 - - - 18 28 -

Toral 36,373 33,532 33,171 27,200 20,029 22,306 26,409

Working Group estimate” 36,487 33,554 33,193 27,222 20,029 22,320 26,409
! Preliminary. |

? As from 1991.

! Quantity unknown 1989-91,

* Includes catches from Sub-division Vb2 and Division ITa in Farcese waters.

? Includes French catches from Division Vb, as reported to the Faroese coastal guard service.
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Table 2.5.1.2. Total Faroese landings (gutied weight) of saithe in the Faroe grounds (rightmost cofumn) and the contribution (%) by each fleet

category.
Long-  Single Single  Singte Long- Totad
liners < trawl < trawl 400- trawl Pair trawl Pair trawl  liners > Indus!- rial guited
Open boats 10D GAT 400 HP Gl Jiggers 1000 HP >1000HP <1000 HP >1000HP 100 GRT  trawlers  Others  weighi]
0.2 0.1 0.1 00 28 K] 33.7 26.2 282 0.1 02 0.2 38377
03 02 0.1 0.1 36 28 27.3 275 3B.5 0.1 0.7 0.9] 36132
07 0.1 03 D4 56 4.1 204 228 4.2 0.1 1.1 00] 35700
0.4 6.3 0.1 03 -1 X:] 208 19.6 438 0.1 1.3 0.1 39566
0.g 0.1 03 0.2 9.3 54 177 235 411 01 1.3 0.0 40132
06 0.2 02 0.2 74 39 19.6 24.0 42.8 02 0.9 0.0 54721
0.6 &1 o1 08 9.8 1.3 13.9 285 45.2 0.1 08 0.0] 48810)
0.4 04 o0 0o 105 0s 71 244 556 0.1 1.0 0.0 31472
06 0.2 o1 00 9.3 0.6 6.5 214 0.6 2.1 0.7 G.0) 29111
o4 0.4 0.1 0g 12.6 1.1 6.8 185 59.1 02 a7 Q.0] 28194
0.2 &1 04 0.0 8.8 0.9 2.9 17.7 60.9 03 0.0 .0 24248
2.0 2.0 041 0.0 8.2 t2 6.8 237 58.6 0.2 Q.0 ¢.0! 17353
0.0 a1 01 0.0 B.9 25 10.7 17.8 58.9 0.4 04 Q.0 19561
0.1 0.4 0.1 0.0 B.1 2.8 13.8 16.5 57.6 0.3 04 {.0) 21512

Table 2.5.1.2. Total Faroese landings {guited weight) of saithe in the Faroe grounds (rightmost column} and the contribution (%} by each fleet

category.
Long- Single Single Single Long-

liners < trawl < trawl 400- trawl Pair trawt Pair trawl linars > indust- rlal
Year] Openboats 100GAT 400 HP Gill  Jiggers 1000 HP >1000HP <1000 HP >1000HP 100 GRT  trawilers  Odl
1985 a2 a1 01 Q.0 26 6.6 33.7 28.2 26.2 Q.1 02
1986 0.3 Q.2 01 0.1 36 28 27.3 27.5 36.5 Q.1 0.7
198 a7 01 03 0.4 58 4.1 20.4 22.8 442 0.1 1.1
1988, 0.4 0.3 0.3 0.3 8.5 6.8 20.8 19.8 43.6 a.1 13
1989 09 01 03 02 a3 54 17.7 235 41.1 0.1 1.3
1950 0.6 0.2 02 02 7.4 39 19.6 24.0 42 8 02 0.9
1991 06 D.¥ LR 0.6 9.8 1.3 139 26.5 462 0.1 o8
1992 0.4 D4 0.0 0.0 10.5 a5 71 24.4 55.6 0.1 10
1993 0.6 02 0.1 0.0 a3 06 6.5 21.4 60.6 0.1 07
1964 0.4 04 0.1 0.0 126 1.1 6.8 18.5 531 0.2 o7
1905 0.2 0.1 04 0.0 .6 0.9 2.9 7.7 60.8 03 0
1994 0.0 0.¢ 0.1 0.0 9.2 1.2 §.8 23.7 58.49 0.2 [+24]
1897 0.0 0.1 oA 00 8.9 25 0.7 17.8 58.9 04 04
1998 0.1 0.4 0.1 0.0 8.1 2.8 13.8 16,5 57.6 0.3 0.4

Table 2.5.1.3. Caiches of saithe in the Faroe grounds in percent of total catch of each fleet 1985-08. Averape percents weighted by the total catch are shown al
the botiom, as well as average total carch.

Total

Long- Single Single Single Long- gutted

liners «  trawl < trawi 400- trawl Pair trawt Pair rawl  liners > Indust- ral weight all

Open boats 100 GRT 400 HP Gill  Jiggers 1D0OHP >1000 HP <1000 HP >1000HP 100 GRT  trawiers  Othersy All fieetsi species

1.3 02 0.7 1.3 36.6 ) 36.4 54.3 71.2 0.3 225 2.7 31.5] 121995

2.6 06 12 10.0 552 262 29.0 415 64.4 0.3 35.1 a5 31.5 114526
5.6 05 4.9 24.6 7.5 3E.5 26.8 453 7aa 0.4 39.2 0.0 33.0
7.0 10 N | 15.5 58.5 49.5 274 489 752 04 41.9 0.5 g
18.4 03 -X] 10.% B2.6 47.2 26.9 70.8 82.9 0.6 35.8 10.2 39.71
26.6 1 6.7 35.2 6.1 278 39.4 BE.B 88.4 13 2.0 QA 384
304 Q.7 49 59.5 85.7 36.3 277 873 B7.7 [oX-] 2.0 o1 39.6]
32 2.6 10 0.0 88.5 21.8 104 820 T4.4 0.7 1.4 0.0 21.44
50.5 1.9 2.6 0.0 84.4 18.7 121 77.5 761 0.8 [N 2.0 28.0
30.3 4.0 19 a1 69.9 29.7 14.0 78.2 749 1.1 1.2 4.0 3.2
EX 0.3 4.0 0.3 4.1 12.4 124 65.2 63.3 08 4.1 Q.01 17.9
03 [+3] 0.8 Q.2 17.3 76 94 46.7 87 0.3 03 0.0f 13.4]
07 0.1 1.0 a1 338 129 165 475 43.8 D4 0.6 0.0) 11.8]
0.0 0.7 0.4 0.1 52.5 16.3 29.8 57.0 44.3 0.3 0.0 .0] 17.7)
14.9 1.0 2.6 11.2 57.9 25.7 227 §3.4 672 0.6 11.9 1,;] 27.0]
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Table 2.5.1.4. Effort {(days) by various Faroese fleet categories in the Faroe grounds. Effort not availably for 1997 and 1998

Long- Single Single Single Long-
finees < trawl < trawl 400- trawl Palrtrawl Pair trawl  fliners > Indust- rial

Year|] Open bgm 100 GRT 400 HFP Gill  Jiggers 1000HP >1000 HP <i000 HP >1000 HP 100 GRT  trawlers  Others Total
1985} 2941 7556 217 108 3348 2077 S565 5389 $ 3193 2973 35323
1996 2541 6692 1509 123 2745 1221 5402 6573 4433 2178 33815
198 2641 6720 1297 201 2973 . 1531 4383 6314 5546 2915 34835
19885 2660 8760 1261 234 8104 2281 4907 6026 6034 3203 43450
1488 3948 12677 1345 208 10663 2093 4939 8175 5127 3363 48544
199 3228 14321 1013 157 9510 . 1999 4020 5444 7491 3521 50704
1991 3204 14658 940 183 10215 123% 4005 5828 7875 3573 51718
1992 1813 10508 1032 181 10030 €28 4168 3985 7243 2892 42571
1993] 1811 7424 4953 261 7540 1211 J566 2851 6335 2046 35398
1894 2283 7879 1722 1883 13484 885 asz2e 2148 6262 2841 433185
1998 3321 9742 1985 2Q52 18721 1342 4317 2594 §752 3959 547851
1945 3059 12638 1475 2407 23663 1309 Jrao 3398 7285 4285 84195
1997

1998

Table 2.5.1.5. CPUE (t/day) by various Faroese fleet categories in the Faroe grounds. CPUE not avaiably for 1997 and 1998.

Long- Single Single Single Long- )
liners < trawl < trawl 400- trawl Pair trawl Pair trawl  liners > Indust- rlal

Yonr] Openboats 100GRT 400 HP Gilt  Jipgers 1000 HP >1000 HP <1000 HP >1000 HP 100 GRT trawlers - Othe
1985 0.030 0.005 0.011 0.120 0.293 1.211 2322 2.008 3.384 0.009

1986 0.036 0.010 0.021 0.439 0.472 0.822 1.827 1.509 2972 0.01¢

1987 0.083 0.008 0.089 0.781 0.668 0.958 1.658 1.288 2.847 0.013

1984 0.065 Q0.012 0.032 0.483 0.318 1.191 1.676 1.286 2.861 Q.010

1589 0.090 0.004 0.096 0.433 0.349 1.026 1.441 1.824 3.221 0,018

1990 0096 4.009 0.083 0.777 0.425 1.062 2.672 2411 3.12¢9 0.029

1894 0.090 G004 0.043 1.538 0.469 0.504 1.686 2.227 2,868 0.18

1092 0.065 0012 0.GoB 0.000 0.329 0.240 0.541 1.926 2.414 0.013

1893 0.104 ¢.008 a.g21 0.000 0.340 0.135 0.527 2187 2.784 0.014

15894 0.057 0.014 g.c21 G001 0.272 0.379 0.521 2518 2,754 0.022

1995 0.015 0.002 0.046 0.002 0.124 0.160 0.557 1.653 2.1B8 0,019

1996 0.001 0.000 0.016 0.002 0.067 0.163 0.312 1.213 1.386 Q.009

1997

1908|
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Table 2.5.2.1. Saithe in the Faroe Grounds. Catch in number (thousands).

Run title Saithe Farces Vb (run: XSABJIMI10/X10)
At 30-Apr-99 17:39:41
Table 1 Catch numbers at age
Numbers*10**-3
YEAR, 1961, 1962, 1963, 1964, 1965, 1966, 1967,
AGE
3, 183, 562, 614, 684, a9¢, 488, 585,
4, 79, 542, 340, 1968, 850, 1540, 796,
s, 483, 617, 340, 1506, 1708, 1201, 1364,
G, 403, 495, 415, 617, 965, 1686, 792,
7, 216, 286, 4086, 572, 510, 806, 1152,
B, 129, 131, 202, 424, 407, 377, 473,
9, 116, 129, 174, 179, 306, 294, 217,
10, 82, 113, 158, 150, 201, 205, 1940,
11, 45, 71, 94, 100, 156, 156, 97,
+gp, B2, 105, 274, 174, 285, 225, 140,
0 TOTALNUM, 2118, 3051, 1017, 6314, 6384, 6978, 5856,
TONSLAND, 5592, 10454, 12693, 21893, 22181, 25563, 21319,
SOPCOF %, 108, 93, 96, 99, 92, ag, 104,
Table 1 Catch numbers at age
Numbers*10**-3
YEAR, 1569, 1970, 1971, 1972, 1873, 1574, 1975, 19748,
AGE
3, 1191, 1445, 2857, 2714, 2515, 3504, 2063, ERRrE
4, 2086, 6577, 1315, 1774, 6253, 4128, 1361, 3217,
S, 2294, 1558, 5585, 25838, 7075, 4011, 3801, 1720,
a, 1414, 1478, 1005, 2742, 3478, 2784, 1919, 1250,
7, 1118, 299, 828, 1529, 1634, 1401, 1045, 877,
8. 589, 730, 469, 1305, 693, 640 714, €41,
g, S8Q¢, 316, 328, 1017, 550, 3468 302, 468,
10, 239, 241, 164, 743, 403, 340 182, 223,
11, 115, 86, 100, 330, Z1i5, 197 193, 141,
+gg, 130, 132, 10a¢, 210, 188, 265, 258, 287,
0 TOTALNUM, 9416, 13462, 14750, 14952, 23002, 17636, 13907, 12qQ02,
TONSLAND, 27437, 29110, 32704, 4268613, 57431, 4718BE, 41574, 33045,
SOPCQOF %, a7, 348, 109, 100, 120, 113, 114, 107,

1968,

614,
1689,
1116,
1095,

548,

855,

254,

128,

89,

187,

6375,
20387,
102,

1977,

1578,

811,
1743,
1736,

548,

373,

479,

456,

473,

407,

535,
7371,

24138,

100,

101



Table 2.5.2.1 {Cont’da

Run title : Saithe Farces Vb {run:

At 30-Apr-99

Table 1
Numbers*10**-3
YEAR, 1979,
AGE
3, 287,
4, 933,
5, 1341,
6, 1033,
7, 584,
8, 414,
9, 247,
10, 473,
11, 368,
+ap, 691,
0 TOTALNUM, 6371,
TONSLAND, 27246,
SOPCOF %, 102,
Table 1
Numbers*10**-3
YELR, 1383,
AGE
3, 451,
1, 5981,
5, 5300,
6, 7136,
7, 783,
g, 546,
3, 185,
10, £3,
11, 55,
+ap, 39,
0 TOTALNUM, 20569,
TONSLAND, 44477,
SOPCOF %, 97,

102

17:39:42

XSABJM10/X10)

Catch numbers at age

1930,

396,
a77,
720,
673,
726,
284,
212,
171,

14981, 1938z,
411, 387,
1804, 40748,
763, 994,
93z, 1114,
908, 380,
734, 417,
343, 238,
13z, 105,
92, 28,
1021, g02,
7206, 8759,
30103, 30964,
96, 96,

1583,

2483,
1103,
5052,
1343,
5753,
319,
273,
98,
98,
540,
11304,
39176,
100,

Catch numbers at age

1390,

294,
3833,
10120,
3212,
5070,
477,
123,
61,
60,
9.
29338,
61561,
3a,

1281, 1992,
10630, 521,
5125, 4067,
7452, 3667,
5544, 2679,
3487, 1373,
1630, 894,

405, 613,
238, 123,
‘128, 83,
1l1ls, 108,
25157, 14108,
54863, 38487,
9%, 105,

1993,

1314,
2611,
4689,
1665,

858,

1984,

368,
11067,
235%,
4093,
875,
273,
181,
52,
65,
253,
19564,
54665,
100,

1954,

630,
3961,
2663,
236E8,

T46,

500,

307,

303,

150,

49,
11737,
13193,

102,

1986,

1157,
1997,
4473,
1730,

953,
1077,
245,
104,
a7,
153,
13971,
41716,
94,

1996,

297,
1087,
1146,
1449,
1136,

521,

132,

77,
64,
82,
6011,
20023,
103,

1937,

1581,
5793,
3827,
2785,
990,
532,
333,
81,
43,
97,

16062,
40020,

36,

1997,

343,
829,
2432,
176el,
1330,
622,
164,
71,
29,
100,
7681,

22320,

100,

1988,

866,
2950,
3555,
2784,
1300,

621,

363,

159,

27,
60,
18685,
45285,
9g,



Table 2.5.3.1. Saithe in the Faroe Grounds. Catch weights at age (kg).

Run title : Saithe Faroes Vb (run: XSABJM10/X10)

At 30-Apr-99 17:39:42

Table 2 Catch weights at age (kg)
YEAR, 1961, 1962, 1963, 1964, 19865, 1965, 1967, 1968,
AGE
3, 1.4300, 1.2730, 1.28B00, 1.1750, 1.1810, 1.3610, 1.2730, 1.3020,
4, 2.3020, 2.0450, 2.1970, 2.0550, 2.1250, 2.0260, 1.7800, 1.7370,
5, 3.3480, 3.2930, 3.2120, 3.2660, 2.9410, 3.0550, 2.5340, 2.0360,
6, 4,2870, 4.1910, 4.5680, 4.2550, 4.0%60, 3.65B0, 3.5720, 3.1200,
T, 5.1280, 5.1460, 5.0560, 5.0380, 4.878B0, 4.5850, 4.3680, 4.0490,
g, 6.1550, 5.6550, 5.9320, 5.6940, 5.9320, 5.5200, 5.3130, 5.1830,
g, 7.0600, 6.4690, 6.25%0, 6.6620, £.3210, 6&.8370, 5.8120, &.2380,
10, 7.2650, &.7060, §.0000, 6.8370, 7.2880, 7.2650, &.5540, 7.5200,
11, 7.4%70, 7.1500, 7.2650, 7.6860, 8.0720, 7T.6620, 7.8080, 8.0490,
+gp, 9.3400, 9.0240, 8.8590, 8.5590, 8.%040, 9.2230, 8.1490, 9.0920,
Q SOPCOFAC, 1.0779, .9342, .9590, L9933, L9220, L9769, 1.0357, 1.0194,
Table 2 Catch weights at age (kg)
YEAR, 196%, 1970, 1971, 1972, 1973, 1974, 1375, 1976, 1977, 1978,
AGE
3, 1.1880, 1.2440, 1.1010, 1.0430, 1.0880, 1.4300, 1,1140, 1.0880, 1.2230, 1.4930,
4, 1.6676, 1.4450, 1.3160, 1.4B50, 1.4610, 1.5250, 1.6580, 1.6760, 1.641C, 2.3240,
5, 2.3020, 2.24%0, 1.8180, 2.0550, 1.5820, 2.2070, 2.2600, 2.8780, 2.6600, 3.0680,
6, 2.8530, 2.8530, 2.9780, 2.8290, 2.2490, 2.5000, 3.1200, 3.0810, 3.7900, 3.7460,
7, 3.6730, 3.5150, 3.7020, 3.7910, 3.6870, 3.1200, 3.5570, 4.2870, 4.2390, 4.9130,
8, 5.0020, 4.41B0, 4.2710, 4.1750, 4.3850, 4.6010, 4.0960, 4.3520, 5.5970, d4.3680,
9, 5.7140, 5.4440, 5.3880, 4.BOBC, 5.1280, 5.55%0, 5.1280, 4.7900, 5.3500, 5.2760,
10, 6.4050, 5,7330, 65,9720, 5.294G, 5.2760, 5.7140, 6.0%40, 5.9120, S5.9120, 5.8320,
11, 6.5540, 6.6620, 5.4900, 6.9480, 6.7270, 6.2590, 7.1%60, 6.5190, 6.8370, 6.0530,
+gp, §.087C, £.5840, 8.0050, 7.5150, 8.0310, 8£.0100, 8.5980, 7.8940, 7.7080, 7.5760,
0 SOPCOFAC, 3663,  .9634, 1.093%, 1.0043, 1.2006, 1.1296, 1.1607, 1.0680, 1.0442, 1.0049,
1 .
Run title : Saithe Faroes Vb (run: XSABJM10/X10)
At 30-Apr-99 17:39:42
Table 2 Catch weights at age (kg)
YEAR, 19789, 1940, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1588,
AGE
3, 1.2200, 1.2300, 1.31¢0, 1.3370, 1.2080, 1.4310, 1.4010, 1.7180, 1.50%0, 1.5000,
4, 1.8800, 2.1200, 2.1300, 1.8510, 2.023d, 1.9530, 2.0320, 1.9860, 1.8350, 1.3750,
5, 2.6200, 3.3200, 3.0000, 2.9510, 2.9650, 2.4700, 2.9650, 2.§180, 2.3950, 1.3780,
&, 3,4000, 4.2800, 3.8100, 3.5770, 4.1430, 3.8500, 3.5360, 3.2770, 3.1820, 2.33740,
7, 4,180¢, 5.1800, 4.7500, 4.9270, 4.7340, 5,1770, 5.3360, 4.1860, 4.0670, 3.7980,
g, 4,950¢, 6.4200, 5.2500, 6.2430, 5.9010, 6.3470, 7.2020, 5.58%0, 5.1490, 4.4190,
4, 5.6900, 6.8700, 5.5500, 7.2320, 6.8110, 7.8250, &.%660, 6.0500, S.5010, 5.1150,
10, 6.3800, 7.0900, &.4300, 7.2390, 7.0510, &.7460, 9.8620, £.1500, 6.6260, 6.7120,
i1, 7.0200, 7.9300, 7.0000, 48.3460, 7.2480, B.6360, 10.6700, 9.5360, 6.3430, 3.0400,
+ap, B.6260, 9.2150, 8.9620, 10.0410, 10.0550, 10.0980, 11.9500, 10.2180, 10.2440, $.3370,
0 SOPCOFAC, 1.0248,  .9937,  .9564,  .9632,  .9937,  .9991,  .9415,  .9419,  _9620,  .9928,
Table 2 Catch weights at age (kg)
YEAR, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998,
AGE
1, 1.3090, 1.2230, 11,2400, 1.2640, 11,4080, 1.5030, 1.4560, 1.4320, 1.4760, 1.4220,
a, 1.7350, 1.6330, 1.5680, 1.6020, 1.88500, 1.9510, 2.1770, 1.8750, 1.7830, 1.7430,
s, 1.9070, 1.8300, 1.8640, 2.0690, 2.3230, 2.2670, 2.4200, 2.4960, 2.0320, 1.9760,
5, 2.3730, 2.0520, 2.2110, 2.5540, 3.1310, 2.9360, 2.B350, 3.2290, 2.7780, 2.4270,
7, 3.4100, 2.8660, 2.6480, 3.0570, 3.7300, 4.2140, 3.6510, 3.7440, 3.5380, 3.3020,
8, 4.6670, 4.4740, 3.3800, 4.078C, 4.3940, 4.9710, 5.0640, 4.9640, 4.7660, 4.2030,
9, 5.5090, 5.4240, 4.3160, 5.0120, 5.2090, 5.6570, 5.4400, 6.3750, 5.%820, 5.0120,
10, 5.9720, §6.4680, 5.5160, 6.7680, 6.5400, 5.9500, 6.1670, 6.7450, 7.6580, §.3500,
11, 6.9390, §.3430, 6.4070, 7.7540, 8.4030, §.8%10, 7.0800, 7.4660, 7.B820, 6&.6930,
+gp, 9.9360, §.2870, 7.7290, 8.2300, B.0500, 9.1090, 7.5390, 7.9B10, 9.2450, 8.4300,
0 SOPCOFAC, .9698,  .9800,  .9939, 1.0506, 1.0172, 1.0244, 1.0209, 1.0319, 1.0033, 1.0614,
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1
Table 2.5.4.1. Saithe in the Faroes. Proportion mature at age.

Run title : Saithe Faroes Vb {run: XSABJM10G/X10)

At 30-Apr-99 17:39:42

Table 5 Proportion mature at age
YEAR, 1961, 1962, 1963, 1964, 1985, 1966, 1367, 19468,
AGE
3, .0400, 0400, .0400, . 0400, . 0400, L0400, .Q0400, = .0400,
4, L2600,  ,2600,  .2600, 2600, L2600, .2600,  .2600, .2600,
5., .5700, -5700,  .5700, .B700, .5700, .5700, .5700, L5700,
8, .8200, .8200, .8200, L8200, L8200, .8200, .8200, .8200,
7, L9100, .9100, .9100, .9100, .9100, L9100, L9100, .5100,
B, .9800, L9800, .9800, L9800, .9800, .9800, L9800, .9800,
o, ' 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
10, 1.0000, 11,0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,°
11, 1.000¢, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
+gp, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
Table 5 Proportion mature at age
YEAR, 1969, 1970, 1371, 1972, 1973, 1574, 1975, 1976, 1977, 1978,
AGE
3, .0400,  .0400,  .0400,  .0400,  .0400,  .0400,  .0400,  .0400,  .0400,  .0400,
4, 2609,  .260D0,  .2600, 2600,  .2600,  .2600,  .2600,  .2600,  .2600,  .2600,
5, .5700,  .5700,  .5700,  .5700,  .570G,  .5700,  .5700,  .5700,  .5700,  .5700,
g, .8200,  .8200,  .8200,  .8200,  .B200,  .B200,  _B200,  .82Q0,  .3200,  .8200,
7, 8100,  .9100,  .9100,  .9100,  .%l00,  .9100,  .9100,  .9100,  .9100,  .9100,
8, .980C,  .9800,  .9800,  .9800,  .9800,  .9800,  ,9800,  .980O,  .9800,  .9800,
9, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
10, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.G000, 1.0000, 1.0000,
11, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
+ap, 1.0000, 1.0000, 1.0000, 1,0000, 1.000G, 1.0000, 1,0000, 1.0000, 1.0000, 1.0000,

Run title : Saithe Farces Vb (run: XSABJIM1(0/X10)

At 30-Apr-99 17:39:42

Table & Proportion mature at age
YEAR, 1979, 19aq, 1981, 1982, 1983, 1584, 1985, 19856, 1937, 1923,
AGE -
3, .0400,  .040D0,  .0400,  .0400,  .1000, . .1200,  .1100,  .1500,  .1300,  .1200,
4, .2600,  .2600,  .2600,  .2600,  .3100,  .3000,  .3104,  .3000, ,2700, .3000,
5, .5700,  .5700,  .5700,  .5700,  .6800,  .5700,  .6800,  .6003, ,5500,  .4600,
6, .8200,  .8200,  .8200,  .8200,  .9200,  .9000,  ,8300,  .8500,  .8400,  .8000,
7, .9100,  .9100,  .3100,  .2100,  .9800,  .9800,  .9300,  .9600,  .9600,  .9500,
8, 9800,  .9800,  .980¢,  ,9400, 1.0000, 1.0000, 1.0000,  .99%00,  .9%00,  .2800,
3, 1.0000, 1.0000, 1.0000, 1.0000, 1.00¢0, 1.0000, 1.0000, 1.0000, 1.0000, 1.0004,
10, 1.0000, 1.0000, 1.0000, 1.0000, 1.0060, 1.0000, 1.0006, 1.0000, 1.0000, 1.0000,
11, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
+ap, 1.0000, 1.0000, 1.0000, 1.0000, 1,0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
Table 5 Proportion mature at age
YEAR, 1982, 1390, 19891, 1392, 1593, 1994, 1995, 1996, 1997, 1998,
aGE
3, .1100,  .1000,  .1000,  .1000,  ,1l0o,  .1200,  .1200,  .1200,  .1200,  .1200,
4, .2600,  .2400,  .2300,  .2300,  .2800,  .3000,  .3400,  .2800,  .2600, 2800,
5, 4400,  .4300,  .4400,  .4B00,  .5400,  .5300,  .5600,  .5800,  .4700,  .5500,
6, .7100,  .6400,  .5800,  .7400,  .8300,  .8000,  .B0OOO,  .8400, 7800,  .7900,
7, .9500,  .B3Q0,  .3800,  .9000,  .9400,  .9600,  .9400,  .9400,  .9400,  .24G0,
3, 9900,  .9800,  .9600,  .9800,  .9800,  .9900,  _9%00,  .9900,  .930C, 9900,
g, 1.0008, 1.0000,  .9900, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1,0000, 1,0000,
10, 1.0000, 1.0000, 1.0000, 1.0000, 1.0009, 1.0000, 1.0000, 1.0000, 1,0000, 1.06000,
11, 1.0008, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.000G, 1.0000, 1,0600., 1.0000,
+ap, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, -1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
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Table 2.5.5.1.1. Saithe in the Faroe Grounds. Effort (fishing days) and catch at age (thousands) for commercial Cuba

Beta pair trawlers.

Faroe Saithe (ICES Div. Vb)
101

Cuba Beta series

1982 19938
1101
3 14

1805 0 584 275 5le 107
1792 225 231 1052 312 116
1714 77 1780 328 762 182
1224 93 518 11%6 249 313
1341 170 324 8%1 638 177
1762 239 943 798 633 237
1705 129 535 1706 599 244
1473 96 1096 931 1178 133
1820 44 477 1442 1395 768
1585 72 594 1035 837 528
1932 19 464 488 413 207
1649 144 559 906 326 174
1638 122 906 558 524 187
1872 79 299 957 392 242
1492 44 66 236 244 298
1514 101 197 515 379 291
1288 21 293 350 608 258

47
85
49
41
188
125
102
79
71
258
120
103
117
82
228
131
129

37
73
19
16
45
65
&7
26
19
31
104
77
76
41
109
31
72

34
15

17
i5
16
15

29
20
46
70
30
28
15
14

14
31

10

10

21
10
10
34
23
15

5
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Table 2.5.5.1.2. Saithe in the Faroce Grounds. Diagnostics from XSA with Cuba

Beta Series.

Lowestoft VPA Version 3.1
30-Apr-99 17:38:30

Extended Survivors Analysis
Saithe Faroes Vb (run: XSABJM10/X10}

CPUE data from file /ugers/fish/ifad/ifapwork/nwwg/sai_faro/FLEET.X10

Catch data for 38 years. 1961 to 1998. Ages 3 to 12,

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

p year, year, age , age

FLT0l: Cuba Beta ser, 1982, 1998, 3, 11, .o0o0,

Time series weights

Tapered time weighting applied
Power = 3 over 20 years

Catchability analysis :
Catchability dependent on stock size for ages <

Regression type = C
Minimum of 5 points used for regression

Survivor estimates shrunk to the population mean for ages <“4

Catchability independent of age for agés >= 9
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

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

Prior weighting not applied

Tuning converged after 24 iterations

1

Regression weights

751, .820, 877,  .921, .954, .978, .9%0,
Fishing mortalities

Age, 1989, 1990, 1991, 1992, 1953, 1994, 1995,

3, .018, .01e6, .046, .029, .064, .052, .021,

4, .204, .203, .412, .260, .199, .278, .101,

5, .228, .632, .765, .589, .542, L3271, L4240,

6, .481, .78s, .891, .703, .588, .386, .384,

7, .383, .797, .80z, .571, .509, .576, .660,

8, .551, .419, .652, .487, .411,  .639, .580,

9, .374, 226, L1786, .548, .484, .489, .747,

10, L3758, .202, .913, .571, .441, .723, .658,

11, .471, .513, .853, .658, .533, .535, .58%,

106

are shrunk

Beta

1

.000

.500

.997,

1996,

.026,
072,
.157,
.310,
.446,
. 705,
.458,
.568,
L4717,

1.000,

1997,

.019,
L0983,
.227,
.384,
.522,
.461,
.500,
.481,
.434,

1.000

1998

. 015
L1117
.311
.556
.552
.541
.541
.450
. 415



Table 2.5.5.1.2 (Cont’d

1

XS5A population numbers

YEAR
9,

1989
1850
1991
1992
1993
1994
1995
1996
1997
1998

I

Taper weighted

Standard error

10,

[ R T S XX N

.00E+00,

4642,

.86E+04,
.08E+(4,
.51E+04,
.01E+04,
.35E+04,
.S1E+04,
.16E+04,
.29E+04,
.98E+04,
.06E+04,

2_21E+04,

Log catchability residuals.

Fleet

Age

e

Age

{Thousands)
AGE
4, 6, 7T,
11,
3.58E+04, 2.87E+04, 2.03E+04, 2.76E+03, 1.43E+03, 6.55E+02,
2.30E+04, 2.39E+04, 1.87E+04, 1.02E+04, 1.54E+0Q03, 6.73E+02,
1.68E+04, 1.54E+04, 1.04E+04, 6.%BE+03, 21.76E+03, B.Z9E+02,
1.96E+04, 9.11E+03, 5.87E+03, 3.49E+03, 2.58E+03, 1.60E+03,
1.60E+04, 1.24E+04, 4.14B+03, 2.38E+03, 1.61E+03, 1.29E+03,
1.80E+04, 1.07E+04, 5.90E+03, 1.88E+03, 1.17E+03, 8.77E+DZ,
1.18E+04, 1_12E+04, 6.37E+03, 2.69E+03, 8.66E+02, 5.06E+02,
1.73E+04, B8.72E+03, 6.01E+03, 3.55E+03, 1.14E+03, 3.97E+02,
1.03E+04, 1.32E+04, 6.10E+03, 3.61E+03, 1.86E+03, 4.61E+0Z,
1.59E+04, 7.66E+03, B.62E+03, 3.40E+03, 1.75E+03, 9.61E+02,
Estimated population abundance at 1st Jan 1999
8.54E+03, 1.16E+04, 4.59E+03, 4.05E+03, 1.60E+03, 8.26E+02,
geometric mean of the VPA populations:
1.90E+04, 1.31E+04, 7.38E+03, 3.36E+03, 1.54E+03, 7.13E+02,
of the weighted Log{VPA populations)
L4333, _4589, L4710, .4595, L4106, .4316,
FLTOl: Cuba Beta ser
1383, 1984, 1985, 1984, 1987, 1988
.41, -.17, .53, -.02, .30, -.20
-.22, 1.05, .44, .04, -.24, -.53
-.01, -.38, .72, .46, .17, -.15
-.02, .00, -.14, .45, .19, .27
-.17, .18, .16, -.06, -.03, .00
.13, -.29, -.21, .43, .00, -.10
.75, -.52, -.41, .69, .07, .28
-.5%3, -1.54, -1.44¢, 22, .41, -.49
.46, ~.43, .06, .23, 22, -.49
1290, 1991, 1992, 1993, 1894, 1985, 1996,
-.56, -.34, -1.490, .60, .88, -.05, .12,
-.15, .39, -.06, .47, .87, -.03, -1.71,
.14, .21, -.06, .39, -.05, .36, -.68,
.05, .08, -.11, .12, .24, -.35, -.57,
.00, -.08, -.40, -.09, .17, .09, .15,
-.65, -.23, -.66, -.23, .33, .12, 1.15,
-1.16, -.72, -.24, -.19, .19, .10, 1.42,
-1.43, -.10, -.24, -.20, .51, -.11, .82,
-.49, .14, -.13, -.02, .19, .13, .20,

[y

O W m =] oWk w

HOWwWom -0 WUk W

r

r

1982,

99

.99,
.42,
.31,
.69,
.27,
.65,
.36,
.07,
29,

1589,

.10,
.45,

-.46,

.12,
.41,
.19,
.54,
.28,
.05,

[ RN TR R P L S )

8,

L93E+02,
_B9E+02,
L39E+02,
L12E+02,
L59E+02,
.50E+02,
J40E+02,
.96E+02,
L06E+02,
L29E+02,

4.58E+02,

3.24E+02,

4771,

1597,

.49,
.10,
.30,
.13,
.13,
.02,
.02,
.09,
.03,

1.62E+02,
1.65E+02,
2.47E+02,
1.44E+02,
1.44E+02Z,
4.00E+02,
2.58E+02,
1.87E+02,
9.11E+01,
1.04E+02,

1.198+02,
1.56E+02,

L5137,

1998

.03
.06
.24
.25
.22
.31
.06
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Table 2.5.5.1.2 (Cont’d

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

Age , 4, 5, 6, 7, 8, 9. 10, .
Mean Log g, -11.0351, -10.0611, -9.68965, -9.6348, -9.6429, -9.7114, -9.7114,
5.E{Leg ), L6631, .3604, .2041, -4805, .6442, .6454,

.2782,

Regression statistics

11
-9.7114,
2420,

Ages with g dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg =.e, Mean Log g
3, .98, .0449, 12.94, .38, 16, .62, -12.99,
Ages with g independent of year class strength and constant w.r.t. time.
Age, Slope . t-value , Intercept, RSquare, No Pts, Reg 5., Mean Q
4, .97, .064, 11.00, .31, 17, .67, -11.04,
5, .98, .075, 10.05, .62, 17, .37, -10.06,
6, .99, .0go, 9.68, .74, 17, .29, -9.70,
7., 1.01, -.101, 9.86, .83, 17, 22, -9.63,
8, 1.71, -1.209, 11.29, 22, 17, .81, -9.64,
9, 2.05, -1.160, 13.02, .11, i7, 1.30, -9.71,
10, 1.10, ~-.215, 10.25, .32, 17, .72, -9.85,
11, .81, 1.736, 28.85, .90, 17, .18, -9.72,
1
Terminal year survivor and F summaries
Age 3 Catchability dependent on age and year class strength
Year class = 1995
Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
. Survivors, s.e, 3.e, Ratio, , Weights, F
FLTOl: Cubaz Beta ser, 6497., .697, .0Qo, .00, 1. L1749, 019
P shrinkage mean 19019., A3, I L4869, .Q07
F shrinkage mean 3374 .., .50, ., .., .352, 036
Weighted prediction
Survivors, Int, Ext, N, Var, - F
at end of vear, s.e, s.e, , Ratio,
8536., .30, .59, 3, 1.985, L015
1
Age 4 Catchability constant w.r.t. time and dependent on age
Year class = 1994
Fleet, Estimated, int, Ext, var, N, Scaled, Estimated
s Survivers, s.e, s.a, Ratio, . Weights, F
FLT01l: Cuba Beta ser, 15185., L4786, 227, .48, 2, L4583, .90
F shrinkage mean , 8932., 50, .., .507, .149
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Table 2.5.5.1.2 (Cont’d

Weighted prediction

Survivors, Int, EXC, N, var, ¥
at end of year, s.e, s.e, , Ratio,
11605., .35, .29, 3, .840, 2117

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

Year class = 1993

Fleet, Estimated, int, Ext, Var, M, Scaled, Estimated
, survivors, s.e, s.e, Ratio, , Weights, F
FLTQ1l: Cuba Beta ser, 4796 ., .295, .048, .1la, 3, 670, .300
F shrinkage mean , 4210, .50, .., 2330, L3735

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, ; Ratio,
4593., .26, .05, 4, .210, .311

1
Age 6 Catchability constant w.r.t. time and dependent on age

Year class = 1992

Fleet, Estimated, Int, Ext, var, N, scaled, Estimated
f Survivors, s.e, s.e, Ratio, , Weights, F
FLTDLl: Cuba Beta ser, 3702., .212, .303, 1.43, 4, .742, .595
F shrinkage mean , 5244 _, .50,,., .258, .454

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.a, s.e, , Ratio,
4050., .20, .24, 5, 1.194, .556

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

Year class = 1991

Fleet, Estimated, Int, ExXt, var, N, Scaled, Estimated
, survivors, 5.e, s.e, Ratio, , Weights, F
FLTOl: Cuba Beta zer, 1599., .178, .18%, 1.06, 5, .183, 5583
F shrinkage mean ., 1622., .50,,,, .217, .547

Weighted prediction :

Survivors, Int, Ext, N, var, F
at end of year, s.e, s.e, . Ratio,
1604., .18, .15, 6, . 849, .552
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Table 2.5.5.1.2 (Comnt‘’d
1
Age 8 Catchability constant w.r.t. time and dependent on age

Year c<¢lass = 1990

Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
FLTO0l: Cuba Beta ser, a54 ., L1749, L1740, .95, 6, 727, .h32
F shrinkage mean , 792., .50, ..., 273, .564

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of vear, 2.e, s.e, , Ratio,
836., .19, .13, 7, .705, .541

Age 9 Catchability constant w.r.t. time and dependent ¢on age

Year class = 1989

Fleet, Estimated, Int, EXt, Var,, N, Scaled, Estimated
. Survivors, s.e, s.e, Ratio, , Weights, F
FLTCLl: Cuba Beta ser, 458, .184, .122, .66, 7, .674, .541
F shrinkage mean |, 459., 50, .. .326, .540

Weighted prediction

Survivors, Int, EXt, N, var, F
at end of vear, s.e, s.e, s Ratio,

458 ., .20, .09, 8, L 453, .541
1

Age 10 Catchability constant w.r.t. time and age (fixed at the value for age}
9

Year class = 1988

Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
. Survivors, s.e, s.e, Ratio, , Weights, F
FLTO1: Cuba Beta ser, 154 ., .248, .247, .60, 8, .557, .365
F ghrinkage mean , 86., .50,,,. 443, .579

Weighted prediction

Survivors, Int, Ext, N, Var, E
at end of year, g.e, s.e, ; Ratio,
119., .26, 17, 9, .654, L4550

Age 11 Catchability constant w,r.t. time and age (fixed at the value for age)
9

Year class = 1987

Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
, Burvivors, s.e, 5.8, Ratio, , Weights, F
FLTO01l: Cuba Beta ser, 62., L2115, 2113, .53, 9, 733, .383
F shrinkage mean 43, , .50,,,., L2687, 515

Weighted prediction

Survivors, Int, ExXt, N, var, F
at end of vear, s.e, 5.e, , Ratio,
56., .21, .11, 10, .537, .415
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Table 2.5.5.1.3. Saithe in the Faroe Grounds. Fishing mortality.
Run title : Saithe Faroes Vb (run: XSABJM10/X10)
At 30-Apr-99 17:39:42
Terminal Fs derived using XSA (With F shrinkage)

Table 8 Fishing mortality (F) at age

YEAR, 1961, 1962, 1963, 1964, 1965, 1966, 1967, 1968,
AGE
3. L0226, .0465, .0307, .0478, L0495, .0250, .0248, L0321,
4, .0557, 0864, .0358, 1261, L0773, L1007, .0518, .09811,
5 .0994, 1208, 0716, .2199, .1589, .1493, L1218, .0855,
6, L1219, .1402, L1115, .1798, L2138, .2327, L1389, .1358,
7, .0933, L1192, 1634, L2213, L2217, 2785, .2565, .1346,
8, .0852, L0752, L1157, L2567, .2424, .2537, .2617, L2185,
9 .0872, .1150, L1355, .1424, .2984, L2771, L2270, .2184,
10 .0816, .1295, L2012, 1658, L2356, 3347, 2905, L2028,
11, .0916, .1069, .1514, .1891, .2602, 2902, .2611, L2142,
+2p, 0916, .1069, .1514, .1891, L2602, . 2902, L2611, L2142,
0 FBAR 4- 8, L0911, .1084, 0896, .2007, .1828, L2030, L1661, .1351,
YEAR, 1369, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 1577, 1578,
AGE
3, 0328, .0430, .0a8s, .0936, L1272, 2303, .1500, L2071, .1482, .0839,
4, .1453, .2550, L1482, .0729, .3230, 13173, L3615, .3687, . 3008 . .2375,
5. 1721, .1540, .3584, .1652, 4592, .3549, .5450, L3177, 4220, 1922,
6, -1685., . 1600, . 1406, .2930, 34583, .3287, .2897, .3440, .4186, L1897,
7. L2002, .1538, .1263, .3292, .2926, .2303, .1965, .2054, L3677, .2032,
8, L2096, 1945, .11290, .3001, L2431, L1775, L1758, L1775, .2546, .4140,
9, .3066, . 1658, .1245, L3766, .1987, .1966, .1187, L1671, .2038, .2654,
10, .3292, L2010, .1214, L4608, .2502, .1814, .1491, L1207, L1748, .3041,
11, .2B34, .1879, L1197, L3817, L2318, .1860, .1484, L1557, .2120, .3298,
+EP. .2B34, .1879, L1197, .3817, L2318, . 1880, .1484, L1557, .2120, .3298,
0 FBAR 4- 8, 1792, .1834, L1771, .2333, L3335, L2817, L3137, L1826, 3527, L2673,
1
YEAR, 1979, 1980, 1981, 1982, 1583, 1384, 1985, 1986, 1987, 1988,
AGE
3. .Q37s, .0832, .0138, .0296, L0695, .0159, .0632, .0210, .03&6, L0217,
4, L1781, .1537, 2435, .1842, .1106, 49712, L2379, .1392, .1381, .08a9,
5 2903, .2030, .1959, .2052, .3654, .3645, .5057, .4585, .4300, 3542,
6 .2832, L2312, .4400, .4827, 4715, .5736, L3135, L7702, .5840, .64%0,
7, L3172, .3300, .5599, .3219, .4961, .6527, .5776, 4504, .4718, .e018,
g, 3645, .2507, .6591, . 5464, .5340, L4660, L4321, . 7806, .43508, .61%7,
9, .3%01, .3216, .5453, .6155, .8707, .5266, 3196, 8975, L5918, L7510,
10, .4729, .5166, .5441, .3162, 4215, .3901, .21229, 6243, 8842, 6363,
11, .4120, L3853, .5879, .5188, .5517, .5529, .3445, L7718, .5759, . 8640,
+gp. -4120, .3653, .5879, .5188, 5517, .5529, 3445, .7718, .5759, .8640,
0 FBAR 4- 8, . 2867, L2337, 4197, . 3481, 3955, .5108, L4134, .5198, 4229, 4627,
YEAR, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998
AGE
3, .0176, L0157, .0464 .0291, .0639, L0517, .0205, .0258, L0193, .0145,
4, .2043, .2031, 4115, 2600, .19%2, L2781, .1005, L0718, 0934, .1167,
5. .228B1, .6320, L7653, .5887, 5415, .3210, .4200. .1569, L2273, L3113,
6, . 4905, .785%9, .8910, L7027, L5880, .5857, .3838. . 3096, L3841, .5556,
7, 3825, L7973, .8025, .5707, .5047, L5762, .6604, .44860, L5224, 5520,
8, .5507, .4191, 6518, . 4869, .4106, .6386, .5801, L7049, L4611, .5407,
9. L3744, L2257, .7781, 5484, 4845, .4894, L7470, .4580, L5002, .5405,
10, 3748, .2020, .9125, L5712, 4409, L7234, .6583, 56382, 4806, L4502,
11, .a7r12, .5132, .8525, .B577, L5329, .5351, .5888, .4768, 4337, 4154,
+EP. 4712, L5132, .8525, .6577, .5329, .5351, .5888, .4788, L4337, .4150,
0 FBAR 4- 8, L3712, .5675, 7044, .5218, .4496, .4799, .4290, 13379, L3377, 4153,
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Table 2.5.5.1.4

Run title

At 30-Apr-%9

Table 10

YEAR,

Table 10

YEAR,

=]

Run title

At 30-Apr-99

Table 10

YEAR,

Table 10
YEAR,

AGE

3, 28646, 20831,

10,
11,
+gp.,

0 TOTAL,

112

Stock number at age (start of year}

1961,

9045,
7138,
5643,
3880,
2679,
1748,
1384,
1036,
568,
1032,
34751,

1962,

13661,
7240,
5992,
4183,
2812,
1998,
1313,
1028,

774,
11490,
40141,

1963,

22424,
10676,
5437,
4348,
2977,
' 2044,
1518,
958,
739,
21486,
53266,

Steock number at age (start

1%69,

40786,
17042,
16032,
10076,

6811,

344z,

2427,
G942,
515,
84s6,

98898,

Saithe Faroes Vb
17:39:42

1970,

34087,
12294,
12065,
11050,
£970,
45865,
2285,
1463,
555,
847,
106195,

1971,

37232,
26509,
20493,
8468,
7710,
4893,
3077,
1585,
979,
976,
112021,

Saithe Faroes Vb (run: XSABJML0/X10)
17:39:42
Terminal Fe derived using XSA (With

1964,

16183,
17804,
8433,
4144,
31184,
2070,
1490,
1085,
641,
1111,
56145,

of year)

1972,

33577,
27898,
18785,
11724,
6024,
5563,
3582,
2224,
1149,
726,
111252,

(run: XSABJM10/X1Q)

F shrinkage}

1965,

22791,
12631,
12850,
5542,
2834,
2089,
1311,
1058,
753,
1367,
63226,

1973,

23264,
25035,
21235,
13038,
7118,
3548,

1374,

2012,
1149,
988,
100762,

Numbers*10**-3

19686,

21813,
17758,
9572,
8975,
3664,
1859,
1342,
796,
635,
981,
674486,

1967,

26854,
17417,
13146,
6750,
5823,
2270,
1181,
B33,
467,
669,
75411,

1968,

21493,
21448,
13540,
9529,
4810,
3689,
1431,
771,
510,
1066,
78287,

Numbers*10**-3

1974,

18328,
16771,
14339,
10984,
7528,
4349,
2278,
2265,
1283,
1717,
80843,

Terminal F3 derived using XSA (With F shrinkage)

Stock number a:t
1979, 1980,
86219, 12369,
6320, 6805,
5882, 4330,
4529, 3603,
2374, 2855,
1458, 1415,
845, Bsz,
1387, 468,
1204, 708,
2242, 2817,
35011, 36221,

age

1981,

331e7,
8226,
4778,
2894,
2341,
1e81,
02,
506,
229,
2510,
58232,

[start of vyear)

1982,

14651,
26783,
5921,
3216,
1526,
1085,
712,
428,
240,
2438,
57009,

Stock number at age (start of year)

1389, 1990, 1991, 1992,
25117, 20000, 23478, 15146, 21628, 128
35769, 23046, 16789, 19632,
z8721, 23874, 15400, 9109,
20342,  1871%, 10389, 5866,
2757, 10198, 6984, 3489
1425, 1540, 3762, 2563,
655, 673, 329, 1605,
293, 362, 439, 312,
162, 165, 247, 144,
114, 215, 224, 245
118884, 99529,  8018C, 63055,

1923,

74, 19836,
15377,
12393,

4139,
237B,
1615,
1289,
759,
144,
138,
62312,

1983,

40873,
11le45,
18z40,
3948,
1625,
905,
519,
315,
255,
139Z,
739718,

1975,

16362,
12245,
9998,
8520,
6474,
4885,
2982,
1532,
1546,
2378,
66933,

Numbers*10**-3

- 1984,

25847,
31218,
8536,
10363,
2017,
310,
435,
178,
169,
651,
80223,

1985,

22101,
20829,
15545,
4854,
4781,
B60O,
416,
210,
99,
1035,
70729,

Numbers*10**-3

1994,

10579, 0,
18032,
10718,
5304,

1882,
1171,
877,
650,
400,
129,
54910,

1995,

11776,
11179,
6366,
2651,
866,
506,
440,
258,
287,
55999,

1998,

17348,
8720,
6014,
3551,
1138,

397,
196,
187,
237,
506460,

1976, 1877, 1978,
18773, 12908, 83195,
11531, 12494, 9111,
6984, 6530, 7572,
4748, 4162, 3505,
5221, 2755, 2242,
4355, 3481, 1562,
3362, 2988, 2209,
2168, 23239, 1994,
1081, 1573, 1501,
2191, 1899, 2090,
60411, 51115, 40280,
1984, 1987, 1988,
51929, 48576, 44646,
16987, 49647, 38340,
13443, 12101, 35406,
7675, 5959, 5444,
2905, 2909, 3177,
2197, 1518, 1486,
457, 824, 780,
248, 153, 373,
138, 109, 52,
120, 242, 113,
106297, 123034, 130797,
1997, 1998, 1399, -
10271, 15930, 8536,
13220, 7659, 11605,
6102, B623, 4593,
3613, 3403, 4050,
1861, 1754, 1604,
461, 961, 836,
206, 229, 458,
91, 104, 119,
311, 21%, 175,
55971, 49460, 11378,



Table 2.5.5.1.5. Saithe in the Faroe Grounds. Summary table.
Run title : Saithe Farces Vb (run: XSABIM10/X10)
At 30-Apr-99 17:39:42
Table 16 Summary (without S0P correction)

Terminal Fs derived using XSA (With F shrinkage)

s RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, YIELD/S55B, FBAR 4- 8,
Age 3
1961, 9045, 121952, 83785, 9592, .1145, .0911,
1962, 13661, 126439, 85620, 10454, L1221, .1084,
1963, 22424, 158204, 100611, 12693, .1262, .09%6,
1964, 16183, 160385, 98359, 21893, L2226, L2007,
1965, 22791, 174712, 107182, 22181, L2069, .1828,
1966, 21813, 184058, 108732, 25563, L2351, .2030,
1967, 26854, 181530, 104575, 21319, . 2039, .1661,
1968, 21493, 189652, 115877, 20387, L1759, S1351,
1969, 40766, 214840, 123686, 27437, L2218, L1792,
1870, 34097, 224210, 128003, 29110, L2257, .1834,
1971, 37232, 228135, 139324, 32706, L2347, L1771,
1972, 33577, 236716, 147350, 42663, .2895, L2333,
1973, 23264, 210188, 136426, 57431, .4210, .3335,
1974, 18828, 203599, 137235, 47188, .3437, .2817,
1975, 16362, 186989, 137493, 41576, L3024, .3137,
1976, 18773, 169176, 121599, 33065, L2719, .2826,
1977, 12906, 155726, 113652, 34835, . 3065, L3527,
1978, 8395, 136712, 95530, 28138, .2945, L2673,
1979, 8628, 112354, 82954, 27246, .3284, .2867,
1980, 12369, 123994, 88249, 25230, . 2859, L2337,
1981, 33167, 141111, 75534, 30103, . 398§, L4197,
1982, 14650, 147219, 81331, 30964, L3807, .3481,
1983, 40873, 178068, 98559, 39176, .3975, .3955,
1984, 25847, 187157, 98667, 54665, .5540, .5108,
1985, 22101, 186931, 113072, 44605, .3945, L4134,
1986, 61929, 233782, 101272, 41716, .4119, .5198,
1987, 48576, 248733, 97094, 40020, L4122, .4229,
1988, 44646, 258195, 103920, 452889, .4358, .4627,
1989, 28646, 227367, 102807, 44477, L4326, L3712,
1990, 20831, 150192, 96286, 61561, .6394, .5675,
1991, 25117, 150081, 75217, 54863, L7294, .7044,
1992, 20090, 125080, 63039, 36487, .5788, .5218,
1593, 23478, 134495, 67557, 33554, L4967, .449¢,
1994, 15146, 126093, 66172, 33193, .5016, L4799,
1995, 21628, 126283, 65428, 27222, .4161, L4230,
1996, 12874, 118225, 65481, 20029, .3059, L3379,
1997, 19836, 121197, 63046, 22320, .3540, L3377,
1998, 10579, 106292, 61036, 26409, L4327, .4153,
Arith.
Mean , 23934, 171212, 98758, 33088, . 3475, .3268,
0 Units, (Thousands), (Tonnes), {Tonnes), {Tonnes),
1
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Table 2.5.6.1.1. Saithe in the Faroce Grounds.

cptions. Input data.
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3 Stock
Age ? size

3 3113927,
4 3 8536.
5 211605.
6 3 4593.
7 . 4050,
B8

9

3

3 1604
I B36
3458
119
175

Unit *Thousands?

‘mortality?
000? 0.20001°
ago* 0.2000?
0003 0.2000°3
000? 0.2000?
oga? 0.2000°
L0003 ¢.20001
.000? 0.20002
L0003 0.20002
.000°2 0.z0002
L0002 0.20003

3

} Recruit-? Natural 2

Age 3 ment ‘mortality?
3 213927.000° 0.20007
4 3 2 0.2000°
5 3 2 0.2000°
5 : 0.2000°
7 3 3 0.2000°
g = 3 0.,20002
9 3 2 0.20003

10 @ 3 0.20003

11 3 a 0.20003

12+ 3 3 0.20002

Unit ?*Thousands?

3

¥ Recrult-?! Natural @

Age ¥ ment ‘mortality?
3 213927.000° 0.2000°?
4 3 0.20003
5 3 3 0._2000°2
"6 @ : 0.2000°
703 3 0.20007
g 3 3 0.20002
9 3 ! 0.2000°

0 2 3 0.2000°2

11 * 2 0.2000°

12+ 1 0.20001

Unit 3?¥Thousands?®

Notes: Run name

Date and time:

3

ogive

HFREPEFOOoOOOOo oo

.07003
.24003
L4500
.65003
L 19003
.9600°?
.9700°
,gaooe?
.oooo:
.00003

k)

Year:

Year:

0.0000?
0.00001
g.0000?
0.0000%
0.00003
0.
G
o]
0
0

oQoo?

.00002
.00002
.Qonaz
.QoQos

k]

1999

2000

[ B T o T v e B - L o O o (i Y

Prediction with management opticn table:

1 Natural ? Maturity?Prop.of F3Prop.of M?*
*hef.spaw. ‘bef.spaw.?

.qooo3
.00003
.paen?
.00002
.ggoope
.00002
.00003
.00oo0s
.0000?
.00002

Tnput data

Weight ? Exploit.?3
in stock? pattern 3

Qo Y LN W Q S =

4437
.8001
.1683
L4273
L3023
L2033
L0122
.350°
.695%
L6073

- 3Kilograms?

Maturity?Prop.of FiProp.of M?

ogive *bef.spaw.’bef.spaw.?
0.1100% 0.00002 0.0000?
0.28002 §.00g0? 0.0000?
0.52002 0.Q0003 Q.00002
0.780072 0.0000? 0.000032
0.93001 0.0000? 0,00040°3
0.98002 0.00007° 0.00003
1.00007 0.C00007 0.00007
1.000072 0.00007 0.00002
1.00002 Q.0000? 0.0000°
1.00002 £.00002 0.00002

3

Year:

3

2001

Weight 3
in stock?

W U Es B D

,4433
.Bop?
.168?
L4271
L3023
L2032
L0123
L3503
.6953
L6073

- *Kilograms?

Maturity3Prop.of F3Prop.of M?

ogive Jbef.spaw.?bef.spaw.?
0.11007 0.00001 0.00002
0.28002 0.00007 0.0000°
0.5200°2 0.0000° 0.00002
0.7800? $.00002 0.00002
0.9%300¢% 0.0000° 0.0000?
0.98003 0.0CQ0>3 G.0000%
1.000073 0.0000°2 0.00003
1.0000? 0.00003 0.0000°?
1.0000% 0.000c03 0.0000*
1.00002 0.0004azs 0.00003

: MANBIMQ4

3

i

Weight ?
in stock?

OO OV U s Ll B R

.4433
L8003
.1683
L4272
L3023
L2033
.012?
L3507
L6852
L6072

- IKilograms?

OO OoOOOo oo 0oO0

Exp
pat

OO0 0 C Qoo

Exp
pat

OO Do 0o OO0 o0

Weight ?

in catch?

.0300? 1.4432
.14103 1.800?
.33501 2.1683
.49203 2.4273
.54407 3.302?
.56402 4.2033
45407 5.012°3
.5090° 6.3507
42501 6.685°2
42503 8.6072
- *Kilograms?
3

loit.? Weight ?
tern ? in catch?
.03003 1.44332
.14103 1.800°
.3350°2 2.168?
.4920° 2.42772
.54401 3.3027
.56407 4.2033
.4540° 5.012°
.5050% 6.3603
.42507 6.6953
.4250°* 8.6077
- IKilograms?
3

leit.?® Weight 3
tern * in catch?
.03003 1.4432
.14103 1.800°
.33503 2..68?
.49203 2.4273
.34400 3.3023
.56407 4.203°
.45407 5.0123
.50802 6.350%
.4250° 6.6953
L4250 8.6072
- 3Kilograms?

Prediction with management



Table 2.5.6.1.2. Saithe in the Faroe Grounds. Yield per recruit: inpput data.

10:29 Wednesday, May 5, 1999
Saithe in the Faroes Grounds (Fishing Area Vb)
Yield pex recruit: Input data

3 ! Recruit-? Natural

* Age ? ment

Mo W W e
m -1 oo
Wk oW W oW W oW oW

bWow oW oW
=
L=}

3
kl
1

Ul oo oW

? Unit ? Numbersg ?
Notes: Run name

Pate and time:

Table 2.5.6.2.1. Saithe in the Faroe grounds. Yield per recruit:

May 5, 199%

} Maturity?dProp.of FProp.of M?

0.2000% 0.28002 0.00002
0.20001 0.52002 0.0000°
0.20003 0.78002 0.00002
0.2000° 0.93002 0.00002
0.2000? 0.9800°2 0.0000°

0.2000% 1.0000? 0.0000°?
0.2000:3 1.0000? 0.9000°
0.20002 1.00003 0.0000?
0.2000? 1.0000? 0.00002

1 - 3 - 3

: YLDBJMO4

04MAY99:21:44

Saithe in the Farces Grounds (Fishing Area Vh)
Yield per recruit: Summary table
3 1 January

3 F 3Reference! Catch in?
3 Factor ? F 3 numbers ?
3 ¢.goQg? 0.0000% 0.Q007
3 0.0500° 0.0208? 0.081?
: Q.10002 0.04152 0.1467
3 0.15007 0.06232 0.2003
3 0.20002 0.0830? 0.2462
3 ¢.25003 0.10383 0.2853
3 ¢.30002 0.12482 $.3182
3 Q0.35002 0.1453? 0.348?
3 0.4000° 0.16617 0.374?
3 0.4500° ¢.18687 0.3972
3 0.50Q03 0.2078? 0.4182
3 0.55Q0°2 0.2284? 0.437?
3 0.60003 .2431? 0.454?
: 0.65001 0.26%9? 0.470?
3 0.70002 0.29087 0.4842
3 0.754012 0.311472 £.4973
3 0.8§000? 0.33223 0.509?
3 C.850Q0? 0.35291 0.5207
1 °.%0Q0Q? 0.3737 0.53%?
3 0.95000 0.3944) 0,541
1 1.00007 0.41521 0.550?
1 1.05001 0.4360? 0.559?
1 1.100Q01 0.45872 0.5672
1 1.15001 0.47751 0.574?
1 1.20001 0.49822 0.5822
3 1.2500? g.51301 0.589°2
3 1.3¢000? 0.539812 0.595?
3 1.35¢40? J.56057 0.6017
3 1.440007 2.58137 0.6073
3 1.45007 0.60203 0.6133
3 1.50007 0.62287 0.618?2
3 1.55007 0.64343 0.6237
3 1.60001 0.6643? 0.6282
3 1.6500? 0.6851? 0.6333
3 1.7000? 0.70532 0.6382
! 1.7500? 0.72662 0.642?
2 1.80007 0.7474? 0.646?
2 1.85007 0.7681° 0.650?
3 1.9¢007 0.7889? ¢.6547
2 1.95007 0.80967 0.658?
e 2.0000? ¢.83042 0.6627
! - 3 - 1 Numbers ?

Netes: Run name

Date and time :
Computation of ref. F:
F-0.1 factor
F-max factor
F-0.1 reference F
F-max reference F
Racruitment

mortality? ogive Jbef.spaw.?bef.spaw.?

0.¢000"
0.00001
0.00003
0.cp000°
0.00002
0.¢000?
0.00002
0.0000°
0.00002

Weight * Exploit.?

in stock?

1.847?
2.5062
3.2733
4.149°
5.0813
5.8603
6.57912
7.399>
8.8013

- IKilegrams?

3

pattern 3

0.2400°?
0.4030?
.48507
0.47707
0.47102
0.47507
0.468%02
0.4770?
0.47702

K

Weight 32
in catch?

1.8472
2.5062
3.2732
4.149?
5.081?
5.860?
6.5792
7.399?
8.8012

ilograms?

summery table.

10:29 wWednesday,

Spawning time 3

Catch in? 5Stock * Stock ? Sp.stock? Sp.stock? 3p.stock?
weight ' size * bicmass 1 size 1 biosmass * size 3
0.0002 5.517222943 5372 3.556219315.032>2 3.5562
382.708° 5.115220036.5927 3.168%168449.3273 3.1682
661.130? 4.790117754.795° 2.857214207.3802 2.8572
867,075 4,521315926.224? 2.601212417,3342 2.6012
1021.418? 4.294314435.3322 2.387210963.7032 2.3873
1138.2982 4.101313201.7803 2.2062 9766,2093 2.2062
1227.532? 3.9233312168,120% 2.0502 8767.458? 2.050°?
1296.084°? 3.787311292.284? 1.9163 7925.435? 1.916?
1348.982? 3.65B8210542.8353 1.798* 7208.753? 1.798?
1389.210° 3.5432 98%5.8667 1.694% 6593.5507 1.694?
1421.605? 3.440? 933Z2.9162 1.602* 6061.410? 1.6027
1446.125? 3.3472 8832.532? 1.520% 5597.%22? 1.5202
1465.029° 3.263? 8404.2632 1.446% 5191.675? 1.4462
1479.514% 3.186* 8017.941° 1.380* 4833.537? 1.380Q2
1490.502* 3.116% 7673.1473 1.31%9* 4516.126° 1.319?
1498.7127 3.0512 7363,3302 1.2642 4233 4242 1.2642
1504.705?2 2.991* 7085.011>? 1.214% 3980.48K32 1.214?
1508 ._9252 2.9367 §832.5632 1.1482 3753.20912 1.1682
1511.7223 2.884* 5603.0432 1.1253% 3548.1847 1.1252
1513.37)1 2.836% £393,5537 1.086° 3362.5447 1.0882
1514.1127? 2,7912 201,562 1.050% 3193,870? 1.0500
1514.107? 2.7493% £025.2802 1.0162 3040.109? 1.018?
1513.507? 2.710% 5862.6373 0.985% 2899,5121 0.5853
1512.429? 2.672?7 5712.2111 0.9562 2770.5771 0.9561
1510. 9692 2.6373 5572.6892 0.9282% 2852.0137 0.3282
1509.203? 2.6047 5442.3321 0.9033 2542.7Q21 0.9032
1507.138? 2.5722 5321.9522 0.8793 2441.6741 0.8793
1504.9%99? 2.5423 5208,8352 D.8563 2348,0833 0.8543
1502 .6552 2.513% 5102.9753 0.8352 2261.1913 0.8353
1500.194872 2.4B6% 5003.5553 Q.8152 2180,3472 0,8153
14597 .657? 2.460* 4910.0372 .7963 2:04.9807 0.7963
1495.2572 2.435* 4821.9023 0.7783 2034.58432 0.778?
1492.415? 2.411* 4738.6887 0.7613 1968.71237 0.7612
1489.749? 2.3887 4559.9823 0.745% 1906.9677 0.7453
1487.071° 2.3677 4585.4177 0.7293 1848B.393? 0.7293
1484.383? 2.3467 4514.6647 0.7153 175%4.4737 0.7157?
1481.722? 2.3257 4447.427? 0.7012 1743.1247 0.7013
1479.067? 2.3062 4383.439? 0.6872 169%4.691? 0.687?
1476.433? 2.2872 4322.461? 0.6752 164R8.945? 0.6752
1473 .8257 2.269° 4264.274? 0.6632 1605.6787 0.€637
1471.2467 2.252? 4208.6332 0.6512 1564.7047 0.651?
Grams * Numbers * Grams ? Numbers ? Grams ? Numbers ?

YLDBJIMO4

04MAY53:21:44

Simple mean, age 4 - 8
0.4061

1.0242

0.16886

0.4252

Single recruit

Sp.stock?
biogmass ?

19315.0323
1644%.3273
14207.3807
12417.334°
10963.7032
9766,209?
8767,458?
7925.4353
7208.753?
6593 .550?
6061.414Q?
5597.9222?
5191.6752
4833.537?
4516.1267
4233.424?
3980.483?
31753.209?
3548.184?
3362.544°
3193.870°
304G.129°
2899.512?
2770.5771
2652.0132
254£2.702?
2441.6742
2348.40832
2261.1911
2180.3472
2104.5802
2034.5847
1968.7122
1906.967?
1348.93%3?2
1794.4732
1743.124?
1694.68%12
1648.9453
1605.678?
1564.704?
Grams ?
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Table 2.5.6.3.1. Saithe in the Faroe Grounds. Prediction with management option
table. '

10:29 Wednesday, May 5, 1999
Saitha in the Faroes Grounds {(Fishing Area Vb)

Prediction with management option table

H Tear: 1299 ? Year: 2000 » Year: 2001 L]
1 F YReference?’ Stock ? Sp.atock? Catch in? F ipaference? Stock ' Sp.stock’ Catch in? Stock ! Sp.stock?
1 Factor F ¥ hiomass ? bilomass * weight 1 Factor ? F 1 biomass ' biomass ! weight ! biemass ¥ biomass 1

3 1.0000° 0.4152°  10l284% 43372 238343  0.00007  0.00007 947181 518532 01 1154713 §9282%

. ¢.05002  -0.0208? . 518532 129871 1140203 679993
518533 2569% 1126007 667452
518533 36814 1112122 E5520°
51B53? 5032%  109853% 643232
51853 £225%  108524° 531541
518533 7354 107223 62011
51853 5538  105%51% 608951
518532 2659 104706% 595041
518532 10757 1034g8* 587382
518537 118327 102296 576961
518532 12885 101129 566781
518532 139172 396387 556832
518531 149273 988707 547103
51853 159173 977771 53760
51B53% 16887 96706% 528313
51853 17838 956583 519233
518532 18769} 94632% | 510363
©.5000°  0G.37372 518533 19682 936282 501681
0.48500%  0.39443 51853? 205773 52645° 493201

L 3

s 0.1000%  0.0415% s
3 3
1 1
3 1
3 3
1 3
3 1)
a a
1 H)
3 3
s s
3 3
3 ¥
3 3
3 3
s s
B s
3 3

.3 1.p006*  D.41823 n 518533 214537 916823 484912
L1 3
1 1
3 1
1 1
) )
3 a
2 3
R s
3 3
> L]
3 1
L] 1)
El El
1 3
3 3
> 3
s s
2 El
a a
1 2

¢.1500¢  £.0623°
0.2000% ©.0B303
0.2500%  0.10383
©.3000%  0.12462 .
©.3500%  0.14533 .
0.4000%  0.16613
0.45007  0.1868>
0.50007  0.20751
0.55003  0.22847
0.6000°  0.24913
0.65000  0.2699°
0.70007  0.2908°
0.7500%  0.31142
0.8000%  ©0.33223
0.8500%  0.3529°

L TP S T T I P ¥

1.0500% 0.4360* 518537 223132 90740°® 476813
1.1000* 0.4567* 513532 231552 3933172 468883
1.15002 0.47781 5185237 2392807 385132 451142
1.2¢0007 0.45821 5313537 z47902 830287 453562
1.2500" 0.51307? 518532 2558317 571617 446162
1.320007 0.53283 518531 263617 863127 a389l»
1.35007 0.56057 518537 271242 BS54R0? 431833
1.40007 0.5813? 51B53* 278723 B&66A? 424917
1.45007 0.66202 51B33% 2B505® 838687 418143
1.5000* 0.62282 S1AG3* ‘293242 R3048% 411523
1.55003 0.64352 51853°* Ioo3o? B2320% 405047
1.6000% 0.6643% 51853° 3o7z21® 81570? 395712
1.g500°* 0.6R51* 518537 314063 808347 1923511
1.7000% 0.7058? £18533 320667 801142 386453
1.7500°2 0.7266° 518533 32719* 79408* 380532
1.8000* 0.7474? .- 51a583* 33335 787167 . 374733
1.85G00%. 0.7681* . 51853* 3iease 780383 362047
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Figure 2.5.3.1. Saithe in the Faroe Grounds. Mean weight (kg) at age in the catches in the period 1991 — 1998,
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Figure 2.5.4.1. Saithe in the Faroe Grounds. Observed (upper panel) and fitted values (lower
panel) proportion mature for the period 1983 — 1998,



Figure 2.5.5.1.1a. Saithe in the Faroe Grounds. Log catchability residuals for age group 4 — 11 yrs from XSA run.
Tuning data from Cuba Beta series (effort unit: days).

1981 1983

Figure 2.5.5.1.1b. Saithe in the Faroe Grounds. Log catchability residuals for age groups 4 — 11 yrs from XSA run.
Tuning data from Cuba Logbiik series (effort unit: hours).
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Figure 2.5.5.1.2a. Saithe in the Faroe Grounds. Retrospective analysis of average fishing
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Figure 2.5.5.1.2b. Saithe in the Faroe Grounds. Retrospective analysis of average fishing mortality of age groups 4-8
yrs from XSA for 1993-98. Tuning data from the Cuba Logbook series.
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Figure 2,5.5.2.1 Fish Stock Summary - Saithe in the Faroes Grounds (Fishing Area Vb)

Yield and fishing mortality . Spawning stock and recruitment

— Yield - F ' —  S58B - R

LT

Yield (1000 fonnes)

Average fishing mortality {age 4 — B)
SSB {1000 tonnes) at spawning fime
2
S ¥
- 4..‘."‘_:;‘? - P
T

Ja

40 - " : \\ N f '\I‘ Wit
12.5 . K o) i
! 1 " . 1 '
o : - i !
-+ ; 20 xcf,_ﬁi .
0.0 : - —— — 0 -0.00 Ot ; - - - —_—— - 0
1861 19¢8 1871 1976 1981 1988 9% 1396 2001 1061 1968 L-rd| 1978 1981 1886 1991 1996 2001
Year Recruitment year class, SSB year
(run: XSABIM10) A {run: XSABJM10} B

122

Recruitment of age 3 (miilians)



Figure 2.5.6.2.1 Fish Stock Summary — Saithe in the Faroes Grounds (Fishing Area Vb)
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Figure 2.5.6.2.2. Saithe in the Faroe Grounds. Stock-recruitment relationship
scatter plot with number for year class year at each point. R/SSB lines for Fmed
and Fhigh are shown with their respective F-values.
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Figure 2,5.6.2.3
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Figure 2.5.7.1. Saithe in the Faroes. Cumulative probability distribution (squares) of the potential fishing
mortalities in 1999/2000 under the number of fishing days allocated for the Pair trawlers, JIGGERS and
longliners. There is a 50% probability that the fishing mortality will be about 0.35, higher than the proposed
Fp, = 0.28. The left line shows that it would be necessary to decrease the number of days to 60% of those
allocated to have an 80% probability that F will be less than F,.
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