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1 INTRODUCTION 

1.1 Participants 

J. Boje 
J.J. Engelstoft 

"A.C (Jundersen 
E. Hj~rleifsson 
S.T. Jonsson 

: J;J,Maguire 
K.K Nedreaas 
A. Nicolajsen 
H.j. Ratz 
~. Reiner,t.,(Chainm,4') . 
F. Saborido-Rey 
SA Schopka 
V.N. Shibanov 

; T~ 'Sl~rdss~~. 
P. Steingrund 
R. Vilhelm 

Greenland 
Greenland 
Norway 
Iceland 
Iceland 
Faroe Islands 

i.Norway 
Faroe Islands 
Germany 
Farae. Islands 
Spain 
Iceland 
Russia 
Icetand 
Faroe [slands 
Faroe Islands 

1.2 Terms of Reference 

The North Western Working Group '(Chairman: J. Reinert. Faroe Islands) met at ICES Headquarters from 28 April to 6 
May 1998 io:' ", 

. . - , . 

a) assess the status of and provide catch options for 1998 for the stocks of oceanicredfish in Sub-areas V, XII and XIV, 
Greenland halibut in Sub-areas V and XIV, cod in Sub-area XIV, NAFO Sub-area I and Divisions Va and Vb, saithe 
in Divisions Va and Vb and haddock in Division Vb; 

b) for cod, haddock and saithe in Division Vb, where an effort control management system is in effect, estimate the 
probability pro'file'of fishing 'mortaliiies 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 1998 would 
correspond to the fishing mortality identified as within safe biological limits under items d) and e); 

: c) update sury~y andJishery information on the ~tocksofredfish in Sub-areas V, VI; XII and XIV; 

1'1) consid~r the'rere;ence points proposed by rheSGPAFM, adopting those reference points or presenting alternatives 
witp--reaso~s Jor;~he' ,alternative selection; , , 

e) consider the harvest control rules proposed by the SGPAF1vt:, taking into account uncertainties in the data, in the 
assessments and in the biological processes, and assuming a stock-recruitment relationship, to estimate' the 
probability_of.~voiding iimit reference poims; 

f) update inform<;ltion pn quantities of discar~s ~y gear type f<?r the -stocks and fisheries considered by this group: using 
tbe form~t proposed by the WGECO with ~ view to.establishing a time series; 

g) provide a de~iled description of the various fleets (i.e., gears, se,!sons, main fi~hinggrounds, and main species) and, 
where possible. provide the iandings, seiection parruueters, armual rrlO'..ali,ti~s and pre:d~Ci:ed, catch~s by fleet and 
species; 

h) 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 S. mentella 
fished in demersal' fisheries on the continental shelf and slope. ' , 

Since the above terms of reference were decided, ICES has received the official request for advice from the North-East 
Atlantic Fisheries Commission. The Commission 'fonnally asked ICES to provide' infonnation and advice on the 
~agement of all the hsh stocks in lhe NEAFCConveniion area for' whiCh sufficient data: are available to provide such 



--------------

advice, taking into account the precautionary approach. The above T enns of Reference are supposed tp cover this general ~ 
request. 

In addition, ICES was particularly requested to provide infonnation and advice on some specific items of which the 
following are relevant to the North Western Working Group: 

i) provide infonnation on the relationship between pelagic "deep sea" Sebastes mentella and the S. mentella"fished in 
demersal fisheries on the continental shelf and slope: !: 

j) provide advice on the medium-tenn consequences of an adaptive harvesting strategy , based on a constant:'anilllal 
catch within each 5 year period, set at a level required to obtain sustainable yields of "Oceanic" 8: m~niellil and 
"deep sea S. menteiia; I" 

k) describe the depth distribution of the pelagic components of S. menteliaby season, 
infonnation on the stock identity of the deep sea type and oceanic type S. mentella; 

area and'-yeir--~d' ~rbvide 
-~ -- ' -

I) advice NEAFC on an appropriate scientific monitoring scheme for the pelagiC fishery for S. mentella in'theInninger 
Sea considering the current knowiedge of the stock compiexity and respond not iater than i May i 998.-, 

1.3 General comments 

This year the tenns of reference for the working group had been changed compared to former years, especially by 
adding two new items regarding referenc,e points and, harvest control rules. This implied a lot of extra work,_ to ,the 
working ~ou'p and in addition severai factors h~mpered tht: w~rk, Dut: to a strike, the o[dinary work co'uld r1o,t,begir.I'at 
tht: s(;heduieu time and only after 1 112 day all participants had arriVed. The photocopying facilities weie also ham'ptred 
due tq_ih~, ~.trike so it was difficult to distribute material for discussion in the plenary. And, the ICES computers are very 
slow. 

The different items are dealt with on a stock by stock basis in the relevant chapters, 

, ' i " , , ~ , ' , 

, ,By cqnsiiltatiOiis ,with the chairman of AG?v1 it was, 9cc~dc:d not to :use time for item e) o~ L.~e terms 6~f r~rer~~~e and 
,-i~cm f) was only Gccasion~lly included. ' I 

The working group discussed the precautionary approach and evaluated the different biological refe~ence po;,,,ts as 
suggested by the SGPAFM. The results of this are preserted .in the different chapters of the report. As the WG did not 
h-:;&up ~ nrplirnin-:;&ru ~r~ft ..... f thp_ S(1PA FM rp.n~rt hefore on thp. s.f':~onci ciav of the meetlnQ' it was difficult to Q'c)"intrnletails 
u~._ - t'._ •••••••• _J -.-.~ _ •••• - ---" - •. - ·-r--- ----" -"- ---- --- ---- ---J -- ---- ---- - ----0 -- - ..... 

with thi!O: item_ Also the PTOun felt that the instructions how to find/define the different reference ooints were not orecise 
~~~~;h-a~d'~~;~;;~~f~~-; ;vbn '-not very c~nsistent.' It vias concluded that at present it is somewhat premature :-to 'c6me! up 
with accurate values and it was especially difficult in cases where analytical assessments are poor or eve'n -Hicking.' 

1.4 

• 

• 

• 

• 

2 

.- Recommendations 

Studies on sto~k Identification of S mentella and S. marinus should be continued. It is impo'rtarit to\~'ork'fuither on 
.enetic methods and morohological methods should also be applied. The Working Group recommends that all 
;"ailable genetic results r~lated\~ the stOCk structure of S.ment~ila' in the IrmiIlger -Sea ~h~uld be dealt with as a 
Tenn of reference by the ICES Working Group on the Application of Genetics in Fisheries and MariciIhure: in: 1999. 
A suggested Term of referenc~ might be: Review all available genetic results to make conclusions about how the 
S.mentella types in the Innirtger Seaand"adjacent waters should be structured into stocks or populations in order to 
make an optimal biological management. 

An operational manual for the identification of different S. mentella types is ur~ently required. 

Reproducti~e'biology ~ both spawning and larva1.drift-,-of S, mari;'us in the afea between Iceland arid the Faroe 
Islands needs to be studied in order to determine whether these fish might constitute a separate stock 'element: 

J\.ge~\,ading~, In order to assess the redfish stocks ~uccessf~lly, it is important to investigate further the 'possibility of 
developing.", reliable age reading technique. Iceland has just started to investigate the otoliths ofS.' marinus collected 



,- in recent years and Norway, RussiaandS~~ih 'has worked further on themaner since the 'last age reading workshop 
held in Germany in 1995 (ICES C.M. 19961G: I). 

• An Acoustic survey on Irminger Sea should be conducted in JunelJuly 1999. Due to the decreasing catch rates in the 
fishery on oceanic redfish(ICES C.M: 1997/AsseSs 13) as well as'lowbiomass estimate, in most recent acouslic 
surveys'(ICESC.M:' 1996/G:8; WD?)the Study Group on Redfish Stocks (iCES CM. 1998/G:3) recommended a 
mt'-re frequent mohttoririg of ocea-nic- 'r'edfish; abundance- in. the-:~irminger- sea' in- the fu~ure.' The-' frequency- of joint 

-: "internationai surveys 'shouid-'De increased and l:Ofiducied at least e~ery secorid;year • .In t.,e Hght.:.ofiL'ie recent'shift in 
fishihgeffort towards deeper water on the Reykjanes Ridge (ICES, C.M. 1997/Assess:13) the Study Group finds the 
need for' further' deep-sea hauls (>500) in ,future'surveys. Furthermore,i!' is important prior to the survey to 
investigate Ihepossibilities of applying narrow beam transducers, and new development in technology;,in order to 
give an estimate of fish deeper t~an 500 meters. 

.. In order to,have-tne'-catch statistics for the international· fisher; OfiS. 'rnente!ia in the-hminger:Sea as complete and 
updated as possiblei(also by depth) in advance of the North ,Western Working Group,'meeting every year, the 
WorkinlfGroup'recommends ICES 10 putforwatda formal request both to NEAFC and FAO to send their statistics 
as a routine to ICES since not all countries 'report directly to lCES.Olherwise the quality of the advice. from ICIQ 
may be of reduced quality. 

• Countri~s parti'cipatin'g: should analyse and~p'rbsent effort and CPDE data 'together: with catch statistics' and-biological 
data from this 'inlernational fishery to ICES. ' 

• The\Vorking Group reiterates' its recommendation lhat each country shoutdinvestigate and conduct scientific'work 
t6 find the hest 'faCtors for '3. 'particular product and fishery. and that the results are published/documented and ·made 
availabldor the assessment work .. 

• In order to gain important knowledge on the location of the nursery areas for the Oceanic redfish stock and of the 
recruitment to the Irminger Sea. a joint international syn'optic trawl -su'Ivey 'fbt' O:.group -andlor juvenile -rednsh 
c?veririg the entir:e,-distrib-ution' areawolild be' neces~ary. 

• A different approach to this would be to follow the extruded larvae from the spawning ground's in the Itmiriger S'ea 
on their way to the nursery grounds by conducting e.g., monthly surveys covering the larvae/O-group as they 
drift/swim. 
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2.1 General Trends in Demersal Fisheries in the Faroe Area 

Tables 2.Ll 102.1.3 show the yields of cod, haddock andsailhe fat Faroese fleelcategoties. The fishery at.th~.faroes 
iIl3.y-!be,considHed a multi-fleet and multi-species fishery"", The,catches of.co~ haVe been veri low in rece~t years but in 
1995~1997'most fleet categorieS' haVe ,increased theirs catcheS. i The, cod, catches increased by 10,000 t,(.guttc4- wyight) in 
1995.:'ar~d,-20 000 t (guttcd~wcight) -in: 1996 but dropped again by 4 000 t; (gutted weight) in, 1997. The h4ddo_ck ~~tches 
doubled·from 1995' 10 1996 .and from 19.96 to 1997 reaching more than 8500 t and 15 900t(gutted .. ",eight), 
respectively .. The saithe catches declined 10 24 000 I (guttedweight.j in 1995 and again to 17 000 t (gutted: weight) in 
1996 but increased slightly again in 1997· to 19500 I (gutted ",eight).·In 1995-1997 most fleets increased.ti:teiI;.effort 
(Tab!e 2.1.4). 

In ! 977 "an' 'EEZ \vas introduced in the Faroe, area;-(Figure 2. L1.). -The demersa! fishery by' foreign- natiqns have i!since 
decreased .. The fishing mortalilies on cod remained' at a high h,vel in the first years, increased considerably. during the 
1980s and decreased thell to a very low leveloin the firsLhalf of theH90s. In 1995' and especially.in 19.96.the fishing 
mortalities increased again substantially, declined again in 199?, butis still on.a high level. For saithe there has been a 
substantial increase in the fishing mortalities during most of the period but from 1995 it has decreased 'loa relatively low 
level. The increase was mainly due 10 the introduction of pair trawlers ",hereas the decrease is because of the reduction 
in the av.ailabilityof saithe and. the increased availability of cod. The ha~dock catches decreased to a very 10", level due 
to poor recruitment but has in 1995 -1997 increased again as the recruitment has increased in rec~nt ye~lrs. 

During l.he[980s the Faroese allthoritieshave .attempted to reg~late the fishery and the investmentin fis,hing,vessels. In 
19.87 a system ,of .fishing licenses was introduced. The fishery. also has been regulated by teyhnical ~eanssuch as 
legislation on the mesh size, closed areas, import ban on fishing vessels and a programme of buyi~g bade fishing 
licenses. Mesh size regulations and closed areas are still enforced. 

. . " . " ..' " ,I 
In March \994 the, Faroese Parliament passed.a law on the regulation of fisheries within the EEZ. This law intro1uced 
quotas for 5 demersal stocks including the Faroe Plateau and the Faroe Bank cod, Faroe haddock, FarRe' saithe and 
redfish. The quotas were allocated to each fleet category by percentage of the total quota and then equally divided 
between aB vesseis in each category. 

" - , 

Tbe fishing year starts 1 September and ends 31 August the foiiowing year. 

Revised management system 

The catch quota management system introduced in the Faroese fisheries in 1994 was met with considerable criticism and 
it re~ulted in at least some tleets misreporting substantial portions of their catches. As a resuit of the dissatisfaction with 
the 'catch quota management system, the Faroese Pariiamem has adopted a iaw stipulating that the quota system wouiJ 
end as of May 31, 1996. In addition, the Faroese government has developed, in dose cooperation with the fishing 
industry, a new system based on within fleet category individual transferable effort quotas in days. The new system 
entered into force on I June 1996. 

The within fleet category individual transferable effort quotas apply to 1) the longliners less than 100 GRT, the jiggers 
and t.~e single trawlers less than 400 HP, 2) the pair trawlers and 3) the !ongliners greater than 100 GRT. The single 
trawlers 400--1000 HP and greater than 1000 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 area 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 10 fish inside 12 n. miles with a by-catch allocation of 30 % cod and 10 % haddock. Holders of individual 
transferable 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 than lOO 
GRT (and single trawlers < 400 HP) could double their allocation by converting to jigging. 

The effort quotas are transferable within gear categories. The allocation of number of days by gear categories was 
originally made such that the fixed allocation of catches in t under the previous catch quota management regime were 
expected to be reduced about 20 %. However, the actual number of allocated days was set somewhat higher than that. 
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The number of days fished by gear category since 1985. the averages for 1985-1997 and 199(}-1997 and the number of 
days by categ<>ry, assillfediii.the law,.are presented in Table 2.1.5. F~fthe'fisbing year 19971199.8the number of days 
allocated has I!ee'nfed\Iced tiy 12.5·%~oinpared to the year before. .,'., ' . ' , '.... ' , 

" ,', ."- , -, , - ,; " 

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~ndtedfiSlI; respectiv~ly •. eaChneet category are alloWed'tofish., 11!ese percentages are as follows: 

Fleet category Cod Haddock Saithe Redfish 

Longliners < lOOGRT. jiggers. single trawl. < 400HP 51 % 58 % 17.5 % 1% 
Longliners> lOOGRT 23% 28% 
Pairtrawlers 21 % 10.25 % 69% 8.5 % 
Single trawlers> 400 HP 4% 1.75 % 13% 90.5 % 
Others i% 2% 0.5 % 0.5-% 

Technical measures .such. as area:clos~"res during the spawning perio4~~tq protect juveniles and young fish and mesh size 
reguiations are: atso in :effe"ci.- ... -
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'" Table 2.1.11 
Year Open Le 

CSltches of COD in Vb by various I'aroese fleet cate<gories. Tonnes gutted weight. 
::mi,linen Singliiiti1iM Gill 'Jiiig;.lrs SingJiiiti1iM Singletra., pa~'awl Pairt,1iM;r Longlinen ifii1iiiltrial Othe:rs' liTotal 

boats < 
1985 5650 

tOil GR7 < 400 HP net 400-1'00'0#1>1000 HP <10010 HP >1000HIf>> 100 GR7 tralwlers 
-9659 '2556 291--1522 3oi51 4352--5393 22:~ 3133 '-':5"":4--2' 

I' 
02: ' 38037 

19<86 2946 4707 1643 443 919 2049 2840 10132 471~3 1700 141 3 91 32704 
19<87 2151 3231 1393 283 638 1546 1791 6361 32:73 2586 112 30 23407 
1988 591 3049 1114 568 1647 16160 1501 6065 34!55 3201 137 35 23022 
19<89 964 692 1913 1314 1157 2278 17:29 3840 148 2 21135 
1990 511 4225 507 201 988 517 568 863 12159 2440 79 27 12184 
1991 342 2474 439 160 624 413 371 663 10:38 1394 45 8 7969 
1992 142 1359 325 1 376 1151 192 634 11'19 708 258 21 5295 
19'93 113 809 699 0 452 3:23 178 717 1141 701 40 23 5194 
19'94 244 1090 914 58 1507 3:32 448 651 19150 1259 50 7 8508 
19,95 732 3108 1135 55 4348 713 865 1164 2203 3328 8 1 17662 
19'96 1345 6849 15'62 95 7388 1317 666 3313 72153 7340 67 30 37225 
1997 956 8569 1326 191 32"7 

=--1659 983 1966 4585 ~~ 00'71 20 ,23 33135 

Table2.U~ 

Year Open Le Total 
boats < 

1985 903 :28 13570 
19<86 951 !56 12967 
1987 1520 :29 13829 
1988 201 13 10697 
1989 476 2 17: 5 12866 
1990, 278 1 13: 534 800 '18 10316 
1991 213 0 4" 495 7!)9 5 7469 
1992 76 0 1 : 439 576 8 4103, 
1993 27 0 424 7"13 4 3275 
1994 34 0 363 1046 3 3629 
19% 46 0 1i 370 6!l5 0 4371 
191~6 124 0 61 562 1141 2 8535 
191~7 231 0 7: 973 18150 0 15890 
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Table 2.11.3 
Year IOpen LOI rotal 

Ji10ats <1 
1985 89 9 38377 
1986 107 33 0 36132 
19Ei7 244 1 35700 
19Ei8 173 2 1 39586 
19EI9 356 5 40132 
19[10 309 8 54721 
19[11 287 7 48910 
19[12 124 1 31472 
19E13 168 3 29111 
19E14 131 0 29194 
19E15 49 0 24248 
19f16 5 0 17353 

, _1!jEI7 9 1 19561 

Table 2:1.4. Fishing effort .1!!!lyS) by various falrOese fleet c:atE!ll!:'ries in Vb. 
Ye,., Ol,en LongllnsJ's Slngletrawl Gill Jlgg4,rs Slngletr .... 1 Slngletr.wl PB/lrtrawl Palr/rawl Llongllners 

bosts < 100 GRIT < 400 HP nell 40D-l000HI' > 1000 HP < 1000lfP > l000IfP > l00GRT 
19B5 372 75!;8 2171 108 3:148 2077 5565 5389 3193 2973 
19!16 453 661J2 1509 123 2~'45 1221 5402 6573 4433 2176 
19117 556 67:~8 1297 201 2iJ73 1531 4389 63;14 5546 2915 
19!18 2650 87153 1261 234 8072 2204 4964 6026 6034 3203 
19119 3831 12804 1445 208 101;70 1993 4939 5175 5127 3369 
19iJO 3060 14543 1159 157 91111 1853 4020 5444 7491 3521 
19iJl 3146, 14801 1141 183 10:332 1038 4005 5828 . 71175 3573 
191J2 1885, 1051)9 1150 181 10'128 495 4174 3\165 7~~43 2692 
191J3 1572: 74!)7 2045 561 8056 1008 3577 21151 6~135 2046 
191J4 2227' 76:25 2029 1833 130110 677 3825 2120 6:i:~27 2925 
19115 3289' 9742 1985 2052 18744 1342 4317 2ff94 6i'52 3959 
19H6 373:3: 126:36 1475 2407 231;63 1311 3780 3::196 7~~85 4285 
19117 3276; 139158 1704 2315 13:l79 1307 3704 3:i:~36 7i'18 5851 

.... 
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Tab!e 2.1.5. Effort (days) used by v;::uious fleet categories in Vb1 1985~97. Also sho!f.r'n ~ I 

are the averages for 2 periods and the number of fishing days allocated in the, law', 
Other 1000 fishing days are kept outside the system for use in special cases. 

For other fleets there are no effort limitations. Catches of cod,haddock, 
saithe and redfish are regulated by the bycatch percentages given' in section 2.1.1. 

Year I nnnJinllrr: n..1fJ11(;RT IintJA'Jf: I I nnnlinPl'_c Pairtraw!ers 
--"J;~~!~r~~~~~~' rJJ-'-1 --.. ~-- .. ---

:> U}tJ GRT 

1985 13449 2973 6562 
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 I 
1996 22333 3050 10776 I 
1997 26281 3660 10362 

Average (85-97) ,I ..• 22637 3074 10746 
Average (91-97) , 25717 3115 10421 
Allocated days 27405 2660 7197 

:,: ' 
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2.2 Faroe Plateau Cod 

The nominal landings of cod (1986-1997) from the Faroe Plateau by'nations as .offi.ciallyreported to ICES, are given in 
Table 2.2.1.1. The relatively high recruitment in 1980-83 maintained the good fishery for cod from 1983 to 1986 when 
thecatches,'have'steadily,decreru;edfrom 1986 t",only 6,000 tin, 1993, the 10,\,e.51 cateh 9n record (Figure2.2.6.1.5). in 
1.9.95: the, officially rep.orted catches -increased, to siightiy above i 9 ,000 t .. Landings ,inc~eased, speclacuiariy- in ,199,6. to 

·above 4Q,000 I., the highest value during the 1961 to 1996 .time period. This, increase is ,believed to, be due, to a 
combination of increased stock size, increased availability, and increased effective fishing effort ,ru; a result ofthellew 
management system introduced June I, 1996. Tbe catches decreased slightly in 1997 to 34,000 I. 

In recent years, statistics for the Faroese fishery in that paIL of Sub-division Ha (Le. IIa4) (see Figure 2.2.1 in last year's 
report). which, is within,lthe ~aroese_ E~Z. have, become,_availablc. It):; e~pected that these catche~ a~e. taY4P-, from Llte 
Faroe Plateau area so they are includ~djn thetota[catehes used in tfleasse.ssmenl. This is depicted inTable 2.2.1.2 

. under ,the row la,bell<;d :'T{jtal used in ,the assessment". N{j informati')n, on the Faroese catches in IIa)"ere available for 
1993~1996; however. The French catches of Faro,e Plateau cod in 1989 and 1990,as reported to the,Faroeseauthorities 
a.~ also included. 

The fishery for Paioe Plateau cod in 1995~ 1997 has been considerably better than in previous years, and preliminary 
inforrnation for 1998 continues to indicate good fishing success, especially. for the longliners. Informal reports from the 
fishing industry indicate misreported. 1995 nominalcatehes in the. ordyr of 3,330 t. (3,0001. gutted weight) which, were 
added 10 the officially reported catches in Table 2.2.1.2, Misrep,ortingjs not suspected to have been a problem in 1996 
or 1997. . . 

Du...ring the last 15 years, the Faroe Plateau Cod has almost entirely been exploited by the Faroese fishing fleet. Tables 
2.2.1.3 and 2.2.1.4 show the landings for the most important fleet categories. In recent years, the long liners and the pair 
trawlers have taken most of the catches. The long liners, at least those lesser than 100 GRT, have a directed fishery for 
cod during the entire year and have increased their part of the catch substantially from 1993-97. Up to 1995 the pair 
trawlers took cod mainly as by-catch in the saithe fishery, but in 1996 they directed more towards for cod. In 1997, 
however, their part of the catch decreased. The jiggers increased their part oflhe catch from less than ID % in·l 1193 to 
25 % in 1995, bu.! have not been successful in 1997 (Table 2.2.1.4). 
! :. :' , , . 

," - - -' ,. 'I , ' _. --, , ;' :. . '. 

F,igure 2.2.1.1 sho,\,s th~catch rales ,per qayfr9l" [985 to 1997 forthe long liners, trawlers and jiggers. Tbe catch rates 
,have, generally decreasf'duntil 1992}.vhile theyincreased markedly from 199211993 to 1997, except for the single 
trawlers greater than 1000 HP whose, cod catche! are relatively small. The catch rates in 1997 seemed to I~veloff for 
some flee~ (sing)e trawiers < 400 'HP, jigg~rs and l~~giifiers > lO(Y GRT) but increased for otliers (pair tr'awlers~ 
long liners <; hX! GRT?i;~nd singie ~awIers 4OG-IOOO,HP). 

2.2.2 

Catch in numbers-at-age were updated to account for a change in the nominal catches for .1992, 93, 95, and 1996. Catch 
at age for 1997 is provided for the Faroese fishery in Tabie 2.2.2.1. Faroese landings from most of the fleet categories 
:were ~~mpied (Tab~e 2.2.2.2). The calcn-in:-numbers for the fleets COVered by the sanapling scheme were calculated ,from 
,the ,:;tge cor:nposition in .each fleet :category a,n~ rai_sed by their rc-spec~ye catches. The age_ ccmpo.s~t~on .of the combined 
-Faroese catch was used to raise the foreign catches. Catch in numhers at age from 1961 to 1997 is shown in Table 
2.2.2.3. 

Meanweights-at·age data for 1961-t997 are provided for the Far()eSe fishery inTable 2.2.3.1. These were calculated 
using the length/weight relationship based on individuallengthlweigp.t measure/Ilents of samples fr:om the landings. Tbe 
values from 1961 to 1976, which were calculated, ,are replaced by actual values taken from Jai<upsstovu .and Reinert 
(1994). Tbe sum-of-products-check for 1997 showed a discrepancy of I %. 

,Figure·<2.2.3.1 shows 'the mean weight-at-age,-for· .~978 to 1997. From 1991.to 1995, the ,!~ea':1 .'Neights at age have 
increased, hut from 1995 to 1997 they havedeqeased.ag~in. The decrease seems to continue {atleast for the ages most 
fiequentin,the catches). in, the first quarterofl998-.,(Figure 2.2.3.2). 
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2.2.4 Maturity.at.age 

The proportion of mature cod by age are given in Table 2.2.4.1 and shown in Figure 2.2.4.1 for 1983 to 1998. Theoata 
were obtained during the Faroese ground fish surveys carried out during the spawning period (March). The average 
maturity at age for 1983 to 1996 were used in years prior to1983. 

COilsiderablechanges have been observed in, the proportion mature at age between years. In 1994 the proportion 
increased for most 'of the ages, particularlyfon'ge groups 2, 3 and 4. The Observed values were used in the' assessment 
as in previous years, since calculationsduriri'il' the 1995 assessment showed that smoothed values gave nearly.the,' same 
spawning stock' biomass. ! 

2.2.5 Ground fish surveys 

Tile groundt1sh surveys in I'araese waters With the research vessel Magnus Heinason were initiated m 1983. Up to' T99 1 
thre,e cruises each year, with approximately' 50 trawl stations in each cruise, have heen conducted betweeilFebruary'and 
the end of M arch. In 1992 the period was s~ortened by dropping the first cruise. Random stratified SamPling based on 
'depth stratification and on general knowledge of the distribution of fish in the area has been used toseleet thetiawl 
stations. In 1992 one third of the 1991-stations were USed as fixed stations. Since 1993 all stations wctc fixed ·stations. 
The standard abundance estimates is the stratified mea.~ catch per hour calculated using smoothed agellengt..1-] keys. 

The overall"mdn catch (kg) of cod per unit 'effort(trawlhciur) 1983-1998 is given in Figure 2.2.5.1. The,CPUE have 
increasedsuhSiariiially in 1995 and have remained high up to' 1998. Following a year class, the stratified mean catch per 
trawl hourriormally increases the first '3-4 years of life, and ctecreases afterwards (Table 22.6.1}. From 1994 ,to ,]995, 
however; there was an increase for all year classes (age groups 3-8 in 1994 compared to age groups 4-9 in ':1995), 
possibly because of increased availability_ A more normal picture is observed from 1996-98 (ages> 4 decrease from one 
year: to anothet): 

2.2.6 Stock asses~ment 

2.2.6.1 Tuni~g and estimates ejf fishin~ mortality 

Eight catch and effort series have been investigated for tuning of Ll-te VPA in the 1995-97 'reports of the NWwd. bne 
serieS isderjvedfrom the annual Faroese ground fish survey (Table 2.2.6.1.1) showing the mean stratified number caught 
offach~~e'group per trawl hour., The effort is set ,at a ~o~stant value (10<1). In order to use the most recent survey' values 
inXSA runs, the results were shifted back,in time by appro~irnately three months for each year, and ,the fish' were 
con,s!dered to be pne year younger to correspond to the end of the last year for which 'catch at age is available: 

The. other catch and effort series available are obtained from long Iin~rs and trawlers (Table 2.2.6.1'.1).' The series 
consist of catch-at-age in numbers and the corresponding effort estimated as number of days at sea. Catches are broken 
down using the age composition from the sampling of the corresponding fleet categories. No attempt has been made to 
select those trips where the cod catches exceeded a certain percentage of the total catches. The same series were also 
availabl'e to: the North WeStern Working Group in 1995-97. 

In 1995 'ih~ North~ Westerri Working Or'oup scrutinised the tun'in'g data series and deCided not to use pairtiawl'ers "series 
n.or the siriglb trawlers >-lOOO-HP in the ass'essme-nt.' to reffi'ove age groilp 2 from all-of the commercia'j .s'eries:-an?'age 

"group 3 for the single trawlers 400-999 HP. The decision not to use' these series' was based on trends .in the 
catchabilities. In 1997, e~amination of the residuals from ADAPT calibrations showed trends similar to those which had 
led to the rejection of those series and these series were not used. 

Up to the 1996 assessment, the CPUE for longliners < 100 GRT have sometimes been. used because they caught 25 
perCent of the total cod catches (Table 2.2.'1:4) on average. This category may have changed'its activity in' recent years 
duet6 the )ow'CPUE and partly dlle to the influence of changed management rules. Thus this series was,not used"iruhe 
1994 assessment as done by ACFM intho autumnof 1995 and isnot used in the current assessment either. 

In addHiun the series by the singie trawlers < 400 HP is questionable, because their fishing possibilities have been 
inflUenced b{special management lules! for tliis:category only. These'ha\r'e been given -speciaUicenses for trawl ,fishery 

, inside the'12'nautical miles zone duringp'irrtofthe year and different closed areas outside 12 n. mile,mainIy,'(o reduce 
their catches of cod. Also in the quota management system for 1994-95 this fleet has: been given conditions' that may 
affect the usefulness of the series in the Faroe Plateau cod assessment. 

to O:IACFM\WGREPS\NWWGlREPORTSII9981REPOR1\REP.DOC 

?; I 



c The remaining ,fleets" 'the longliners, > 100, GRT.and, the single trawlers 4QO,-999 ,HP, are,noLexpected to , bave been 
affected by misreporting of catches toanydegree'and,the tuning dataare,notadjusted,for,ffiisreporting in 1995. 

A multiplicative analysisofthe sUFveyresultsbyACFM in the autumn of] 995 and againincMay J 996.indicatedthatthe 
1995 and 1996 survey results should be considered as outliers.In 1996, the NWWG furthe, evaluated the usefulness of 
the survey series as a consistent index of stock size by doing ADAPT caiibraiiuns by 5 year_periods and calculating the 
catchabiiity coefficient of the survey rOT each period. This showed a rrtai:ked-incr~a~~ i~, ca,t~hab~lity,:during_ th~, last 
period, i 99 i to i 995 and therefore the survey results wen~ not used in the assessment. In 1997, the analysis was 
ext~ndedto,include 1992to 1996 and theresults suggested that the availability to the survey maybe returning tomore 
average values, but was still above typical values observed, during, 1983 to 1993. No attemptto use t~e survey result in 
calibrations this year as it is expected that the higher catchabilities/availabilities in 91 to 95 (years of the last ,catch at age 
available) would still influence the results_ 

Therefore:t ,only the lcngliners.gr_eater tl-tan 100 GRT and the single,.trawlers 400 to 999_ HP .. w~re u~~d·.in the 'XSA 
cali~rations reported below.as Ihe other iridices previously used, the small 19n9linen. arid. the large tra~lers appeared to 
suffer from trends in'ca1Chabilities oyer time. '..' . , , . 

Fishing for cod Or! :Faroe Plateaujn 199,5-97 and, in the-first part 0[,1998 qas, ~een:very successfulandjt is p_,?s~ible that 
the com_mercial indices of stock size used in the calibrations have, also . been, affected by increased availability. The 
increase in CPUE for these fleets is less than that for the surveys, possibly because the in~reased availability would be 
particularly high during spawning time, when the survey is conducted. In addition, the change in management regime is 
likely to have increased the efficiency of the fleets by allowing them to fish when the conditions were most favourable, 
If the commercial indices were also rejected, there would be no basis to conduct a calibrated VPA ~ssessment The 
Working Group therefore went ahead with the calibrations using the two commercial indices,bea~ing in mind that their 
efficiency has probably increased in 1996 and 1997. 

An XSA run (Table 2,2.6.1.2) was made with the same parameters and assumptions as in 1997 with updated data: the 
catchability of age groups < 3 years being dependent of year class strength, the catchability being independent of age for 
age groups 6 and older, and survivors estimates shrunk towards the mean Fof the final 5 years or the 5 oldest ages, As 
last year, runs with shrinkage of 05 and 2,0 were compared (Table 2.2.6.15 and Figure 2,2,6,1.2). Lighter shrinkage 
(2.0) gave higher F's and lOWer spawning biomass, and is considered to be more realistic t..l-;,an 0.5, ccnsistent'\"-lith the 
observation that the introduction of the new management system is changing the conditions for the fleets. This light 
shrinkage, however, results in very high fishing mortalities on age-groups 7 to:Q. in -1996 a~d,1997-:, 

. In'addition I<)Jheluning series used last year, a new ,tuning ,series was introduced this year, for,comparisondt, is based 
on logbooks (or, five longliners > LooGRT during the period, 1986-97, giving, yield of the fish :species caught and the 
corresponcting-number--.of hooks J,lsed.,In order ,to-get. a: series giving directe~ fishery towards cod".~he.catches of,tu~k and 
!ingtQgetner had to be less than 20.% of the cod, catches. All these cod catches and the corresponding. hooks were then 
pooled for all five ships. and the CPUE is shown in Figure 2,2,6.1.) askgl1000 hooks. The cod catches were broken 
into numbers at age, using the same age composition as for alllongliners > 100 GRT.lust for comparison this series was 
psed instead of the longliners > lOO GRT in XSA calibration and it generally gave slightly highe( biomasses and lower 
F's(Table2.2,6, 1.5). Furt~~r analyses of this new series arre necessary,particularly in attempting to'standardise for 
\flonth and.areaeffects,.beforeit should be used in the assessment. '., 

The residuals of log catchabilities are shown in Figure 2.2.6.1.3, There are clear trends in residuals: those for the 
.Ionglinershave a sinus?idal form, .",ith nearly all the 1996 and 1997 values being positive; the 1997 values for the 
lra",le'" are more palanced, b.ut !heoverallslope of'the trend is negative from 1986 to 1995. The XSA run shows that 
the. standard errpr ~f the meanlog c;atchability coefficients are relatively high. This is oot surprising considering that the 
number of d~y~ fished is tise.d as ameasure of fishing effort to calculate CPUE for all fleets, Days fished is not a very 
precise, and p~rhaps riot very "r-el~ab-'le measure _of _'"the actlial effective fishing, effort, es~cia::y with changes. in 
management approaches as implemented in the Farocs in 1996. 

The Working Group ~6nsidered that the ass~ssment was a useful reconstructio.n of the history of the stocks, but it 
concluded that the res~lts were not'sufficientlyprecise to be used f<irshort term predictions. The Working Group noted 
that the resultssuggest'that the i996 and 1997 spawning stock biomasses are about equal to 'the'1985 spawning stock 
biomass, consistent ,with the available CPUE series (Table 2.2.6.1.3). 

The results from the retrospective analysis of the XSA (Figure 2.2.6.1.4) show that a light shrinkage does not result in 
poorer performance of XSA. The retrospective analysis shows that the tendency has been to consistently underestimate 
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stock size-'and therefore overestimate fishing·-mortaHtYl.'From it conservation ;point of view,' suth, a relrospecCtive,~pattern 
is iess worrying than when the tendency ,is lO underestimate, F and overestimate- stock.size. 1;, i:, 

The estimated. fishing mOFlalities are shown in Table 22.6.1 A and in Figure 2.2.6,1.6. The average Ffor age;grpups 3,10 

7 io,1997 (F"-7)is estimated at 0043. above Fm~= 0.34. 

2.l~b~2 -" Stock estimates and recruitment 

Thest6cksizei~numbers is given in T~ble22.6.1.5. ASUIIUiJary of the VPA. with n;cruitment setat2yearidld.'and 
- 'biomass estimates are given in Table 2.2.6.1.6 and in Figure 2.2.6.1.5. The stock-recruitment relatiohshipis presdntdl in 
Figu~e2.2.7.3.1. ,,' " , ,"'" l'llu_ 

The assessment confirms the poor recruitment observed in the Faroe Piateau cod stock for the 1984 to 1991 year clas~es, 
buttlie 199i-and'19~n' year ciasses, areestitilated t? be--weH above the longterrn ' averag'e. Due' to -t~e -continu~uir poor 
recruitment from 1984 to 1991 and the high fishing mortalities. the spawning stock biomass declined steadily frcirri 1'983 
to 1992 when it was lowest on record at 21.800 t. It has increased sharply since. with the increase in 1994being'partly 
due to a very high proportion mature for ages 2 and 3 (Table 2.2.4.1) to 109.000 t in 1996. The spawning stock biomass 
waS-bn the same level in 1997, but is expected to decrease fin the 'medium term as the strong 1992 and 1993- year~c!asses 
pass' t.hrough the fishery,' unless new'~trong year classes show lip. 

2.2.7 PredictionsoCCatch and biol)lass 

2.2.7.1 ShOl:t-terl)l prediction 

, 
l\S indicated above, the results of the assessment are not considered sufficiently precise to be used in short term 
pre~iction:s. 

2.2.7.2 Medium-term prediction model and input data . 

No:medium term projection-was ca....,.ied out. 

Biological 'reference poi'nts 

The 'stcick-recruitment' scatterplot (Figure 2.2;7.3.1)' was, examined to identify biomass thresholds; below' whieh' the 
recrlJitment appears to decline; Similar to last year's analysis. there are no clear breaking point where the probabllity of 
o:a,,~f4:arr~ ',i.-r"o:anr.l''''' :o;Joll""f"!HTP lIP!:if"_rl!:l<;:'~' ii: rI""rrpo:a<;:,prI Tn -10_06 ,~th"" ,W{1-hh ... ""ru"",,-1- tho:at nn .. t .............. , ~'''''.,.r_i:>I.,.'''<-''. h.,.u-<i' h"""," ... ·...-~ ... O...- ................ "'" ... ·""'- ... 0- J ......... ..................... - .... ~ .......... - ........... ."." .... , ~ ...... , ...... 'V..,. ...................... ~ ..................... 0 J"" ..... - ...... ....,.., .... ~-...... ..-.... .. 

produced-at SSB 1s lower than 70,OOOt, but this has changed now with- the 1992 and 1993 year class being'prbduced-hy a 
sp'awning' stdck-biomass -of about 22,0001- and 36,000t,,, respectively. 

For Faroe Plateau cod. the SGPAFMsugg~sted B,im of 21.0001. the lowest observed biomass.and Bp. of40.00Ot based 
on Bpa=Bli~eL64S tf. assumi'ng a cr of about 'OAo to account for the relatively large uncertainti~s in the as~ess~ent. In 
nrevious vears. MBAL was considered to be 52.0001. -The WG suooorts th~ ofOnosals of the' SGPAFr".f"for"hiiomass . ",' -. .. .. - - -- - -----

reference poil1ts. , 

The SGPAFM did nbt make suggestions for fishing mortality reference points for Faroe Plateau cod. FromtheclIrrent 
, " " ." , '-,.' __ - : ,_" _,'" _' !-; ,_ "':," ':, _; _ ',/,;_,_1' 

assessment, Fo lis estimated tobe equal to 0,15.FMAX to be equal to 0.34. Fmedto beequal to 0.40. and FMSY has been 
estimated toAng" from 0.33 (Stefanss()n and Bell. WO prepared .for the SGPAFM) to 0.56 (NW\VG:'; 1997). The 
WOrking Group suggests that Fp, be setal O}5. that is. close}oFMAX' Fm'" and possibly FMSY' Over the perioddovered 
by the assessment. fishing mortality has been equal to orJess tlian this,F"'; in 6 years. ' " 

Followipgthelogic used to set Bpa. F~m collld bes~t at F,im=F .. el.645',that, is. F,im=0,68.put F has be~n'1,slim'!ted to 
exce~ \his value, in 3 years since 1961., Therefore, followjng a lOgic, simi,lar to that leadingto thechoicf Rf ~Iim' t~e WG 
suggests that F'im.be selected, as the highest fishing mortality observed in the time series., in this case F,u.= ,9.74. " , 

The above defined reference points should be regarded as preliminary due to the uncertainties in the assessment. 
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.- 2.2.7.4 Long-term prediction 

The input data for the yield-per·recruit calculations (long-term predictim,s),ategiven in Tabll':f1..2.7.4.1. The average 
values for the period 19~1-97 were used as estimates of exploitation pattern and mean weight-al'agdand for the maturity 
ogive the period 1983:97. . :,' . . .., 

The output from the 'yield-per-recruit. calculatio~s is. shown '_'in 'fa~le., .2.2.1.42. and 10 Figure 2.2.7.4.1. Fo 1 was 
calculated at 0.15 and F~ at 0.33, The presentav~ragel1shingm?rtaiity:in.)9.97 .of0.43 is somewhat higher thaI\ these 
reference points and also higher th~ F:med = OAO( !'Igure 2.2.7.3.1)... . . . 

2.2.8 Management considerations 

In 1996, the Working Group estimated that the new management system proposed by the Faroese governmentcouid 
reduce the fishi,llg mortality- on :cod in _' 1996 by _a,m~imum of about, 2~ %: if aiL the factors rehIring nominai fishing ~ffort 
to fishing mortality ~ere the same in 1996;'s ;n1995 except f(lr: the number of days fished. The Working Group 
expected that it was highly unlikely, however, 'thatall 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 ass~ssment ~u:gg~:i~ that the fj~hing mortality doubled. from F ~.27 in 1995 to F =.52 in 1996, as did the catch~ 
- , ,- -" - I -

. . 

, Tn.ere are Illany.-po~s~'bk,fe~O!1~.to explain th~ :discrcpancy betw~n:the e~pe~ted result of liwJting the nm:nber of 
fishing days, aO(l. ti1~ e~timated ;one. rhe fishing mortal ity is generall~conside,ed as being the product of t~e nomi nal 

. fishiqg effort exerted multiplied brafa,tor, the catchability coefflei,m!: As in~icated earlier, fishing day is animp,recise 
mellSUfCof thei a~tualnomin"',fishinietf()rt applied, and it leaves coniider~ble scope for changes, for e~ample in the 
n!.!mbe~ of- hp~~ fis~e4_;_ oX _th~" ~11:l()p~t .~f g~af fished. The', su"cc~ss_.of fishir:',g is also related, to'_ atmO.Sph~~i<i.,~l!d 

;, hydrol~gical condit\on~ an~ tD,se.ason. Therefore, by having tnepossibility to choose when tQ fish, one' might 
, predOInin~ntly,~shduringthosedays)Yhenthe,successis expected to !Xi the greatest, and thus increas~ theefficiency of 

the fishing ef{ort used. Thirdly, iUs expected that the availability offish varies from year to year, and therefore, a given 
amount,pffishing effort will capture more fish ",hen the availability is higher than normal. Evidence from the surveys 
s~gg~sts that 'cod may have be~n more available 'from 1995 to 1997. and this may have affected. the commercial fishery 
as well, especially for longliners. '. 

In order to ~valuate the fishing mortality that could be generated in the 1998/1999f1shing year from the presimtmimber 
of fishing days allocated to each fishing fleets, the partial t1shing mortalities by age (3 to 7) and year were caicuiated for 
each fleet from the· cateh at age ratios for 1985· to 1997. The days are used as.shown in Figure 2.2 .. 8.1. The partial F's 
were divided by each fleet's yearly fishing effort to obtain estimates of the catchability coefflcient byage, year and fleet. 
These catchability coefflcients thus calculated represent the variability observed in the period covered and it is assumed 
ibat the ·s~me· variabi~ity, will be obsen'ed in t.1C' future. Therefore, k.'lowing the number of. fishing, days aHpcated, it is 
possible to estimatc--·t~:c' fishing mortality in a' gh'en year by multiplying the" number of days allocate-d by the each 
catchability, adding up"the results across fleets a.."d-then calculating the. frequency distribution of the resulting F. 

The longliners less than \00 feet, the jiggers and the single trawlers less than 400HP have been allocated collectively 
8155 fish.ing days, because they have the flexibility to change from one type of fishing to the other. The longliners are 
c-onsidered twice as efficient ao;o the-jiggers (this -is supported by the catchability analysis . (Table 2.2.8.1 »),. and if they 
decideto·fish asjiggers-ratherthaI1longliners.they could double their number. of days fished. In principle, the ST < 400 
could also double their number of days allocated by changing to fish as jiggers. Figure 2.2.8.2 shows the average partial 
Fat ageby fleets rdf 1993 to 1997 and showsthatthe Fs depend on, which fleet is using the days. . 
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The number uf day:-; ailocated to each fleet category are given in the table below: 

Gear 

LL<100 

ST<400 

Si 4()Q-.:1000 
ST>1000 
PT400-1000 
PT>1000 
Ll>100 
OPEN 
JIGGERS 

Trial, 
allocation 

8155 

0 

0 
0 

2673 
4524 
2660 
19250 

Optional change 

There are 8155 days tCl be shared/chosen tCl be fished either by 
!ong!ining «100), jigging or trawling «400hp) 
There. are 8155 days to be shared/chosen to be fished either by 
longlining «100), jigging or'ttawling «400hp) 
No efforflimitation, -allstJmed'to catch less than 4 % cod. 
No effort limitation, assumed tocatdh leiss than 4% cod. 

There are 8155 days to be shared/chosen to be fished either by 
long lining «1 OO):'jigging or trawling «400hp) 

The probability density function of the potential fishing mortaiities in 1998 given the allocated number of daystci'each 
fleets is given in Figure 2.2.8.3. The fishing mortality referred to so far do not include the partial F exerted by the ST 
400-1000 and ST> '1000 that have nofbeen' allocated cod fishing days. The,;e'two fleets shou:ld be expected to e'xert at 
least a fishing mortality qf O.04.Therefore, in examining tabIe2,2.8.1 a fishing mortality of 0.03 should be added 'to%e 
fishing mortality columns t~'reflect the activities of these t:"o fleets. It is not 'presently known by what gear(s)theI 8 155 
days allocated c~lIectively to the LL<IOO~ the ST<400, and 'the jiggers will be used, The greatest· fishirig'mortality 
wouid o-ci;ur if aii the days ~ere Tisheu by the S"T<400,"If,U-iat wai't'he case, there wbuld be 'an' approxiniatel'y:SO'--% 
pr~babdity'that the 1998 F vi'ouId be equal -to o:~~le'ss 'ih'a~r'o.gb.-'rfthe 12 o/~:redi.i:ction is ach'ieved, and the d'a)ls-:'ar~/fished 
citt":e'~_ by' th~_ !j;ggers (1631'0 d'ays) or' ,by-:the' LL<:'100,,: ;he;re lS an approxirritely 80 %' probability that,. tHe'F irti,~! 998 
would be.eq4~lto or less than 0.64 and 0.69, respectiye!y, thatis lowerthari Flim suggested earlier,butalmbst double 
the sugg~st~dFpa. (Table 2.2.8.1). Theref~re a substantial reduction in th.e number of days would be required to achieve 
Fpa in 1993 or 1999. Current biomass is estimated to he al,,,vc Bpa. ' . ., , . 

In :ulrlition to the effort control. the fleet~ are suonm:ed to he constrained to a nre-am-eed snecies comDosition in the 
~it~hi;~indi~at~ci in;h~ tabl~b~io\Y: .... ,. .. . .•• . . ~. • 

Groups of fleets· , Fleet Cod Haddock Saithe Redfish' 

% % % 0/0 
Groupl Single trawlers 4.0 1.75 13.0 90.5. 
Group 2 Pair trawlers 21.0 10.25 69 .. 0 8.s 
Group 3 Longliners> lOO GRT 23.0 28.0 
Group4 Longlinersandjiggers> 15 GRT" 31.0 34.5 11.5 0.5 
Group 5 Longliners andjiggers < 15 GRT 20.0 23.5 6.0 
GrouE 6 Others 1.0 2.0 0.5 0.5 

100 100 lOO 100 

The~e ~estricti~ns do not take into ac~ount t&~t s~veral of th~~e fleets are in ,fact l~voived in ,a mui~isp'~des,:'fi~he(y 'and 
that the actual species composition in the water is unlikely to be exactly the same as in catches under the reg'ulation. 
Therefore, the regulation could result in discarding and misreporting, thus jeopardizing one of the eventual potential 
benefits of an effort management system, an improvement in the quality of the information collected from the fisheries. 

Management systems based On ~ffort controls are expected to lead to overcapitalisation in tile fishing fleets because 
fishing captains will wam to maximise the catch they can harvest with the fishing effon 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 cases, 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 necessa..ry to adjust the number of 
days periodically. For this purpose, there is a need for a mechanism to monitor changes in efficiency, and detailed 
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.~ informatibn', on the'actlvltles of the: fleets, 'on-the 'physical characteristics' oft the : boats- and their' equipment should 
therefore be collected. 

2,2~9 Comments on tbeassessment 

The fishing mortality estimated fo[1996 in the current assessment(0.S2) is considerablylov.ier than that estimated for 
that year in the previous assessment (0.79), and F is estimated to have decreased in 1997 compared to 1996. The number 
of days utilized in 1997 is presented in the table below: 

Gear 1997 
utilisation 

LL<100 13706 
5T<400 1685 
8T400-iOOO 1063 
8T>1000 3412 
PT400--1000 2602 
PT>1000 5397 
LL>iOO 3087 
OPEN 3207 
jiGGERS 12260 

When these days are used with the method described they result in a median F of about 0.48, slightly higher than the 
average obtained from the XSA, but not inconsistent with it. 

The asseSSIi:lent of the Faroe Plateau cod presented in this report indicate that the s.tock size has increased substantially 
from it,S previous very Iow: level. S9i!i'? of ~his_ in~rease can be aHrib_~te:d-.t~ t~,?"aver~ge !9?2 year-c!as~ and,_t~e above 
average_ 1'993 year-class, but the CUITent asseSsment 'also shows several other-'year-dasses as-.being.rnore abundant than 
in the previous assessment. It is therefore possible that a part of the observed increase is a result of increased 
availability. 
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J.ClUIIi: ...... "," ~.~.,,-~ ..... Faroe Piateau (Sub,uivision Vbi) cod. Nominai catches (li by countries, 198~1~97 as .offici!lily , 

reported to ICES. 

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 ,,1,997 0

) 

Derrnark 8 30 10 

Fa!'OO !S!~!1d$ 34,492 21,303 22,272 20,535 12,232 6,203 5,938 5,744 8,724 19,079 '>nAn<> '>'>1:1:':' 
-.~ ...... , ... "' .... 

F~-l)i' 4 17 17 318l" { 3' 2 
,. 

Germany 8 12 5 7 ' 24 16 : 12 + 2' 2 <- +' 

NO<W8)I 83 21 163 285 124 89- , " 39 57 36 36 574 410 
UK (Engl. and Wales) 8 74 186 56 43 126 
UK (Scotland) 2) 

United Kingdom 324 ' 
Total 34,595 21,391 22,467 20,827 12,380 8,309 6,381 5,988 8,818 19,164- 40,106 34,290 

Preliminary 

" included in Vb2. 

2 QuantTJ (!1kncwn 199~. 
3 Reported as Vb. 

~ Reported to the Faroese Coastal Guard. 

Table 2.2.1.2. Nominal catch (tonnes) of COD Hl sub-division Vb! (Faroe Plateau) 1986-1997, as used In the 

·ass~s~ment. 

1986. 1987 ,1988 1989 1990 1991 1992 - 1993 1994 1995 1996 1997 ., 

Officially re~ed, 34,595, . 21,391 ,2,2,467 20,827 12,380 8,309 6,381 5,988 8,818 19,164 40,106 . ~,290 

Faroese catches in !lA within 

Fame area ju!'!Sdic!!OfI 715 ,~ 1,090 351 154 " ......... 

Expected misreporting/discard 3330 
French catches as reported 

to Faroese authorities 12 17 

Total used In the assessmer 34,595 21,391 23,182 22,068 13,487 8,660 6,535 5,988 8,818 22,494 40,106 34,290 

') Preliminary 

Table 2.2.1.3. Catches of COD in Vb by various faroese fleet categories. Tonnes gutled weight. 

443 919 2049 2840 10132 4793 1700 141 
283 638 1546 1791 6361 3273 2586 112 
568 1647 1660 1501 6065 3455 3201 137 
692 1913 1314 1157 2278 1729 3640 148 

4225 201 98a 517 568 863 1259 2440 79 
342 2474 439 160 624 413 371 663 1038 1394 45 
142 325 1 376 708 25a 
113 699 0 452 701 40 
244 914 1507 1259 50 

4348 3328 8 
7340 67 
9571 
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c, Table 2.2.1.4. The Faroese catches (landed weight) of Faroe Plateau cod 1985-1997 in Vbl by percent different fleet 
categories. 

9,5 15.1 5,1 1.3 2,9 6.2 
9.9 14.8 6.;2 n.5 ·,2;9 6.7 7.9 2.6.0 l't.O ;;0,.,. "",<.J 

2.7 13.8 4,. 2.6 7.5 7,4 6.B 25.3 15.6 12.7 0.6 
4.7 28.8 5.3 3.2 9.2 6.1 5.5 10.5 B.3 17.7 0.7 
4.3 35.3 4.2 1.4 B;1 4.3 4.3 7.1 10.5 19,6 0.6 
4.3 31.5 5.4 2.0 7.9 5.0 4,7 B.3 13.0 172 0.6 
2.7 26.0 6~3 0.0 6.9 3.0 3,6 12.0 20.8 13.4 5.0 
2,3 15.9 13.3 0.0 B .• 62 3,6 14.2 21.7 ,12.7 O.B 
3,1 13.1 9.1 0,5 18.7 3.6 5.2 ' B.1 23.2 15.0 0.5 
4,2 18.0 6.5 0,3 24.7 4.1 4.8 ' 6.5 12.4 18.5 0.0 
3.7 i9.3 4..2 

Table 2.2.2.1. Catch in numbers at age for Faroe Plateau cod for each fleet in 1997. Numbers are in thousands and the 
catch is in tonnes, round weight. 

F1ee, Open LL SJrawl. Jiggers S.trawL S.trawl. P.trawl. P.trawl. LL Others Total Foreign Total 
Ase boats <100 GAT <400 HP 400-999 HI>1000 HP <1000 HP >1000 HP >100 GRT Far.fleets fleets 

0 0 Q 0 Q Q 0 0 0 0 0 0 0 0 
1 0 2 0 0 0 0 0 0 0 0 2 0 2 
2 16 126 7 ,. 0 0 0 2 21 2 193 6 200 
a 74 553 55 206 16 10 15 59 239 8 1237 4<J 1277 
4 261 2295 341 B14 ,231 140 215 512 1651 37 6498 210 6707 
5 126 1043 140 311 200 116 177 429 1053 ,. 3613 117 3730 
6 13 125 29 56 41 23 34 77 236 3 637 21 657 
7 22 231 16 35 16 10 15 39 231 2 619 20 639 
8 5 57 4 13 4 2 3 8 69 1 165 5 171 

• 15 0 0 29 0 50 2 52 
10 3 31 3 4 1 1 1 5 43 0 93 3 96 
11 0 5 0 0 0 0 0 0 11 0 17 1 17 
12 Q 1 0 0 0 0 0 2 0 5 0 5 
13 0 0 0 0 0 a 0 0 0 0 1 0 
14 0 0 0 a ,0 a 0 0 1 0 1 0 1 
15 a 0 a 0 0 a 0 0 0 0 0 0 0 

Tot.num. 522 4483 598 1459 512 302 461 1132 3588 73 13131 424 13555 
Catch,l 1046 9430 1457 3228 1688 881 1665 3766 8893 184 33280 1010 34290 

OtMers incil,lde· glUnetters, pelaQic trawl and longlining for Atlantic-salmon and Atlantic halibut 

Table 2.2.2.2. Samples oflengths, otoliths, and individual weights of Faroe Plateau cod in 1997. 

""E __ ~ 
~:- ... ~ ......... I ..... I ......... th. Otoliths lA/a ............ nt::u:;a VILe ....... " 't"C"" "'''''''MU' ··""M' .. "" 

Lcnglins;s ...:::100 GRT 148 -:'':11 ~.,~ 3.851 ']I 1AO .................... ....... --.- .... 

Longliners >100 GRT 54 10,285 2,144 839 

Jiggers 33 5,122 1,320 1,319 

Sing. trawlers <400 HP 14 2,226 832 832 

Sing. trawlers 4000-1000 HP 5 823 300 300 

Sing. traYIIsrs >1000 HP 6 1,090 300 120 

Pair trawlers <1000 HP 26 4,600 879 777 
Pair trawlers >1000 HP 25 4,558 846 599 
Total 311 52,330 10,472 6,935 

O:IACFM\WGREPSINWWGIREPORTSII9981REPORTlREP.DOC 
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Table 2~2,2,3, Catch in numbers at age 1961-97, 

Run title : Cod FaroePlateau Vb1 (run: XSAPET02/X02j 

At .1.-Max~98 10,10:19 

'-Table 1 Catch numbers at age Numbers*10**-3 

° 

o 

YEAR, 

AGE 
2, 
3, 
4, 
5, 
6, 
7, 
0, 

9, 
+gp, 

TOTALNUM, 
TONSLAND, 
SOPCOF %, 

Table 
YEAR, 

AG' 
2, 

" 4, 
5, 
6, 
; , , 
9, 

+gp, 
TOTALNUM, 
TONS LAND , 
SOE'COF ~, 

1961, 1962, ·1963, 

3093, 
2686, 
13tH, 
1066, 

2i32, 
-3'72, 

78, 
29, 

0, 
B887, 

21598, 
91, 

4424, 
2500, 
1255, 

855, 
481, 

93, 

'" 22, 
0, 

9724, 
20967, 

94, 

4110, 
3958, 
1280, 

662, 
284; 
204, 
'0, 
30, 

0, 
10576, 
22215, 

96, 

Catch :lumbers a':. age Numbers~10··-3 
1968, 1969, l.970, 1911, 1912, 

1529, 
3322, 

; 2-663, 
945, 

1226, 
452, 
105, 

10252, 
29930, 

1.]6, 

879, 
3106, 
3300, 
1538, 

4 :', 
713, 
203, 

92, 
0, 

~')30~, 

323~1, 

109, 

402, 
1163, 
2112. 
1685, 

752, 
2 l J. 

300, 

0, 
6/62, 

24183, 
99, 

328, 
757, 
821,', 

128 7 ', 
1451, 

510, 
114, 
179, 

0, 
5447, 

23010, 
123, 

87~, 
11 7 6, 

810,' 
596, 

1021, 
:'96, 
154, 
25, 
;, 

5253, 
lfl7 Z"' , 

125, 

1964, 

2033" 
3021, 
2300, 

630, 
350, 
158, --, 

41, 
0, 

8612, 
21078, 

98, 

~ 9 1 3, 

123, 
31.24, 
)'590, ' 
in, 
B4, 
312, 
227, 
:20, 

" , 
"1284, 

22228, 
1')1, 

Run title Cod FarocPl",te",u Vb1 (run: XS.~.PE:TOZ/X02i 

l'.t 1-11J.y-98 10:10:19 

Taf>le 
Y!:M, 

AGE 
:2;. 

" , , 
5, 
6, 
7, 
0, 
9, 

+gp, 
TOTALNUM, 
TONS LAND, 
SOPCDF 

Table 
YEAR, 

AGE 
2, 
3, 
4, 
5, 
6, 

" 8, 

" 'gp, 
TOTALNUM, 
TONSLAND, 
SOPCOF %, 

Catch numbers at age Numbers*lO**-3 
19.8, 1979, 1980, 1981, 1992, 

555, 
)219, 
2643, 
3216, 
10~ 1, 

268, 
201. 

66, 
56, 

9265, 
~6585, 

: 00, 

575, 
1732, 
1673, 
1601, 
1906, 

493, 

57, 
38, 

a239, 
23112, 

98, 

Catch numbe~s at age 
1988, 1989', 

509, 
2122, 
1945, 
1484, 
2178, 
,,"L, 
168. 

33. 
25, 

8956, 
23182, 

lOl, 

2237, 
2151, 
2167, 
1121, . 
1026, 
,,~, , 
220, 

"', 
9, 

10009, 
22068, 

98, 

1129, 
2263, 
1~61, 

895, 
eo") , 
832, 
339, 

42, 
18, 

71 86, 
20513, 

1·J6, 

_6_46, 
'41'37,_ 
1981, 

947, 
592, 
497, 
527, 
123, 

55, 
9495, 

22963, 
104, 

Numbers·10·-~::3 

1990, 

243, 
2849, 
1481, 
852, 
404, 

291, 
00, 

26, 
6490, 

13487, 
99, 

190, 
~46, 

2130, 
616, 
300, 

~""" 
!92, 

24, 
3991. 
8660, 
, i06,. 

1139, 
1965, 
3073, 
128~, 
~"ll , 
314 , 
169, 
254, 
122, 

8793, 
21489, 

100" 

1992, 

209, 
<165, 
476, 
931, ' 
300, 
~" ... , 

55, 
"0, 

35, 
2636, 
6535, 

102, 

1983, 

21'49, 
5771, 
2'7'60, 
2746, 
1204, 

510, 
157, 
104, 
102, 

15503, 
38133, 

9', 

1993, 

118, 
786, 
591, 
218, 
323, 

' .. 
32, 

"", 
25, 

2209, 
5988, 

102, ' 

1965, 

852, 
3230, 
2564, 
1416, 

3.63, 
I-55, 
'0, 
63, 

0, 
8691, 

24212, 
113, 

1974, 

2161, 
"266, 
1811, 

'" 563, 
452, 
149, 
141, 

91, 
7569, 

2458,1, 
101, 

1994, 

4396, 
5234, 
3187, 
1461, 

912, 
314, 

82, 
34, 
66, 

15986, 
36979, 

9', 

1994, 

55,9, 
768, 

1035, 
519, 
12,2, 
~ '''-, 
38, 

"", 
16, 

3251', 
8818:. 

101, 

1966, 

1337, 
970, 

2080, 
1339, 

606, 
197, 
104, 

33, 
0, 

6666, 
20418, 

109, 

1975, 

2584, 
56a9, 
2157, 
2211. 

813, 
295, 
190, 
118, 
"50, 

14207, 
36775, 

97, 

1985, 

99B, 
9484, 
3"'5, 
1669, 
170, 
S72, 
3C,}, 

65, 
80, 

1 90~2, 
39484, 

95, 

1995, 

2552, 
2651, 
1960, 

988, 
454, 
~ .L .... , 

171, 

48, 
8982, 

.22494, 
101, 

19 7 6, 

1497, 
, 4158, 
3 7 99, 
13,,0, 
14;',' , 

61"1, 
2'3, 
,20, 
:a6, 

~34~7, 
] 9'" 99, 

97, 

1986, 

210, 
3586, 
8462, 
237,3, 

907, 
236, 
147, 
n, 
'", 

~6006, 
34595, 

9,6, 

199G, 

349, 
5124, 
4572, 
1530, 
1514, 

-'"u, 
146, 
~~~, 

47, 
14216, 
40106, 

99, 

1967, 

1609, 
2690, 

860, 
1706, 

847, 
309, 

64, 
27, 

0, 
8112, 

23562, 
102, 

1977, 

425, 
3282, 
6844, 
3 7 18, 

788, 
1160, 
239, 
134, 

9, 
16599, 
34927, 

70, 

198? , 

257, 
1362, 
2611, 
3083, 

812, 
224, 

68, 
69, 
26, 

8512, 
21391, 

96, 

L 997, 

200, 
1277, 
6707, 
3730; 

657, 
<>~'" 

171, 
0", 

. 120, 
13553; 
34290, 

101, 

, ';, ,~, 

i'C" 
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Table 2.2.3.1. Catch weight at age 1961-97. 

Run title : Cod FaroePlateau Vbl (run: XSAPET02/X02) 

At I-May-98 10:10:19 

Table 2 catch weights at age (kg) 

YEAR, 196_1, 1962, 1963, 1964, 1965, 1966, 1967, 

AGE 
2, 1. 0800, 1.0000, 1.0400, .9l00, .9200, .9.800, .9600, 
3, 2.2200, 2.2700, 1. 9400, 1.8300, 1.4500, 1.7700, 1.9300, 
4, 3.4500, 3.3500, 3.5100, 3.1500, 2.5700, 2.7.500, 3.1300, 
5, 4.6900, 4.5800, 4.6000, 4.3300, 3.7800, 3.5100, 4.0400, 
6, 5.520G, 4.9300, 5.5000, 6.0600, ;J .0:::lVU, 

A nnnn " "70l'\n 't.ovvu, ... /UVV, 

7 7.0900, 9.0800! 6.7800. 7.0000, 7.3100, 6.3200, 6.2500, 
8, 9.9100, 6.5900·, 8.7100, 6.2500, 7.9300, 7.5100, 7.0000, 
9, 8.0300, 6.6600, 11.7200, 6.1900, 8.090.0, 10.3400, ~ ~ n 1 "n 

.L.J..VJ.UU, 

+gp, 10.2700', LO.2700, 10.8.200, 14.3900, 11.1100, 11.6500, 10.6900, 
0 SOPCOE'AC, .9068, .9444, .9573, .9824, 1.1262, 1.0905, 1. 0224, 

Table , Catch Wel.gnt5 ac '9' \Kef) 

YEAR. 1968, 1%9, 1970, 1971, 1912, 1973, 1914, 1915, 1916, 1911 , 

AGE 
2. .8800, , .090ll, .9bllll, .8100, .6600, 1.1100, 1.0800, .1900, • "'~uu, . ~ 'vv, 

3, 1. 7200, L aOOG, 2.2300, 1. 8000, 1.6100, 2.0000, 2.. 2200, 1.7900, 1. 7 200, 1. i 900, 
4, 3.0700, 2 .8500, 2.6900, 2.9800, 2.5800, 3.4100, 3,.4400, 2.9800, 2.8400, 2.5300, 
5, 4.1200, J · "lQO, 3.9400, ].5i100, 3.2600, J .8900, 4.. qOOO, 4.2600, 3.7000, 3.6800, 
6, 4.6500, , · ~900, 5.1400, 3.9400, 4.2900, 5 .1000', 5.1800, 5.4600, 5.2600, 4.6500, , , 5.5000, 5.050.0, 6.4600, 4,. S700, 4.9500, 5, 1000, 5.8800, 6.2500, 6.4300, 5.3400, 
8, 7.6100, 1.4100, 1"0.3100, 6.4800, 6.4800, 6. 120O', 6.1400. 7.5100, 6.3900. 6.2300, 
9. 10.9500, ~.6600, 7.3900, 6.3700, 6.9000, , .6600, 8.6300. 7.3900, 8.5500, 8.3800, 

"'"gp, 9.2eOO, '4.59u'), 9.3400, 10.2200, 1~.5500, .5100, 7.6200, 8.1700, L~. ",:;uu, 10.7200, 
SOPCOfAC, 1.0598, ;.. )851, .9943, 1.2264, 1.2481, .0134, 1. 0134, .9109. .9653, .1012, 

R"" ti tle Cod FaroeP~ateau Vbl Irun: XSAPET02/X02) 

" 1-May-96 ~0:10;19 

Table Catch · .. eqhts " '9' (kgl 

':~" : 31 a, :r3, ~9ao, 138: , : 38;:, : ~'>4, : 33::, • ?3<:, ~:B', 

AGC 

" 1.1120, · ~970, .9270, 1. 0800, 1.2300, .3380, 1.1950, .9050, 1.0990, 1.0930, 
3, 1.3850, 1..6820, 4320, 1.4·/OU, 1. 41.30, .9500, 1.8880, 1.6580, 1.4590, 1.517 0, 
4, 2.1400, 2.2110, 2.2200, 2.1800, 2.1380, .4030, 2.9800, 2.6260, 2.0460, 2.1600, 
5. 3.1250, 3.0520, 3.1050, 3.2100, 3.10 iO, j.l·UIU, j. ~190, .3.4000, 2.9360, 2.7660, 
6, 4.3630, 3.6420, 3.5390, 3.7000, 4,0120, 4.1100, 4.4700, 3.7520, 3.7860, 3.9080, , , 5.9270, 4.7190, 4.3920, 4.2400, 5,4420, 5,.0200, 5,.4880, 4.2200, 4.6990, 5.4610, 
e, 6.3480, 1.2720, 6.1000, 4.4300, 5~5630, 5.601q, 6.4660, 4.7390, 5.8930, 6.3410, 
9, 8.7150, 8.3680, 7.6030, 6.6900, 5.2160, 8.0130, 6.6280, 6.5110, 9.7000, 8.5090, .gp. 12.3000, 13.0420, 9.6680, 10.0000, 6.707 0, 8.0310, 10.9810, 10.9810, 8.8150, 9.8110, 

SOPCOFAC, .9964, .9843, 1.0584, 1.0408, 1.00]0, .9695, .9685, .9491. .9625, .9642, 

Table Catch weights .t '9' (kg) 
YEAR, 1988, 1989, 1990, 19~1, 1992, 199.3, 1994, 1995, 1996, 1997, 

AGC 
2, 1.06i·), 1.0100, .9450, .1190, .9890, i.isSO, .1940, 1.2180, 1.0160, .9010, 
3, 1.1490, 1.59 1 0, 1.3000, 1.2710, 1. 3640, 1.7040, 1 .6430, 1. 9860, 1. 1310, 1.3410, , , :;:.3000, 2.2000, 1.9590, 1.5700, L 7190, 2.4210, 2 .6130, 2.6220, 2.1450, 1.9580, 
5, 2.3l.40, 2.9340, 2.5310, 2.5240, 2.3120, 3.1320, J .6540, 3.9250, 3.aOOO, 3.0120, 
6, 3. :090, 3. ~6EIO, 3.2730, 3.1850, 3.4110, 3.7230, 4, 5840, 5.1800, ~. ~550, 4.15~0, , , 3.9 7 60, ,3. 7:00, 4.6520, L0860, 4.5450, 4.9710, 4.9160, 6.0790, 4.9 7 eO, 4.49Hl, 
8, .1.3960, 4.6820, 4.1580, 5.6560, 6.2 7 50, 6.l590, 7.1460, 6.2410, 5.2700, 5.3120, 
9, .0870, .1400, 6. 7 040, 5.9730, ".6190, /. b14[], ~. 564U, I. 1~20, 5.59.30, 6.1 7 20, 

+gp, .2810, .1560, 8.6890, 8.1470, .7250, 9.5810, 8.7960, 8.6270, 7.4920, 7.0560, 
SOPCOFAC, 1.0061. .9,,4, .9897, 1.0597, 1.0193, 1.0213, 1.013<>, l.lllUb, · 99~O, 1. UIU~, 
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Table 2.2.4.1. Proportion mature of Faroe Plateau cod 1961-97. 
i' 

0 I 

Run title : Cod FaroePlateau Vb1 (run: XSAPET02/X02) 

At 1-May-98 10:10:19 

Table 5 Proportion mature at age 
YEAR, 1961, 1962, 1963, 1964, 1965, 1966, 1967, 

AGE 
2, .1700, .1700, .17.00, .1700, .1700,· .1700, .1700, 
3, .6400, .6400, .6400, .6400·, .6400, .6400, .64.00, 
4, .8700, .8700,· .8700, .8700, .8700, .8700, .8.700, 
5, .9500, .9500, .9500, .9.500, .9500, .9500·, .9500, 
6, 1. 0000," 1. 0000,;- 1. 00.00, 1. 0000,. 1.0000, 1.0000, 1.0000, 
7. 1. 0000. 1. 0000; 1. 0000. 1. 0000. 1.0000. 1. 0000, 1. 0000. 
8, 1. 0000, 1. 0000, 1.0000, 1. 0.000, 1.0000, 1.0.000, 1. 0000, 
9, 1.0000, 1. 0000, 1.0000, 1. 0000, 1.0000, 1.0000, 1.0000, 

+gp, 1.0000, 1. 0000, 1.0000, 1.000.0, 1.0000, 1. 0000, 1. 0000, 

Table 5 Proportion mature "' .,. YEAR, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 1977 , 

AGE 
2, .1700, .1700, .170·0, .1700, .1700, .1700, .1700, .170·0, .1700, .1700, 
3. .6400, .6400, .6400, .6400, .6400, .6400, .6400, .6400, .6400, .6400, 

" .8700, .8700, .8700, .8700, .8100, .6700, .8 7 00, .8700, .8700, .6700, 
5, .9500, · '1500, .9500, .9500, .9500, .9500, .9500, .9500, .9500, .9500, 
6, 1. 'JOOO, 1. ")000, 1.0000, 1.0000, 1.0000, .0000, , • <JOOO, 1.0000, 1.0000, 1·.0000, , , 1.0000, 1.0000, 1.0000, 1.0000, 1.0000·, .0000, , .0000, 1.0000, 1.0000, 1.0000, 
B, 1.0000, !.. 0000, 1. 0000, 1. pOOO·, 1.0000, 1.0000, , .0000, 1.0000, 1.0000, 1.0000, 
a, 1. ClOOO, 1.0ClOO, 1.0000, 1.0000, 1.0000, 1.0000, , 00000, 1.0000, 1. ClOOO, 1.0000, 

-gp, 1.0000, 1.)')00, 1.0000, ·1,. •. booo, 1. pOOO, 1.0000, L 0000, 1.0000, 1.0000, 1.0000, 

Roo title Cod FaroePlateau Thl Irun: XSAPET02/X02 ) 

At I-May-9B 10:~0:19 

Table ?raportion :nature ., .,. 
YEAR, : 97 a, : 9"73, 1980, 1981, 1%2, 1983, 1984, 1985, 1986, 1987, 

AGE 
2. . 1700. · ~ "00 . .1700. .1700, .1100, .6300, .4000, .0000, .0000, .0000, 
3, .6400, .6400, .6400, .6400, .6400, .7100, .9600, .5000, .3800, .6700, .. . 8700. · a700 . .8700. .8700. .8700. .9300, .9800, .9600, .9300, .9100, 
5, .9500, .9500, .9500, .95.00, .9500, .9400, .91 00, .9600, .0000, .0000, 
6. 1.0000. 1.0000. 1.0000, 1.0000. 1.0000, 1;0000, 1.0000, 1.0000, .0000, .0000, 

'. 1.0000, 1 • .0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, .9600, L.OOOO, 
8, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, .9400, 1.0000, 
a. 1.0000, 1.0000, 1.0000, 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, 1. 0000, 1.0000, 

Table 5 Proportion matu~e .t age 
YEAR, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 

AGE , . . 0600. .0500. .0000 • .0000. .0600. 02500, .7200, .2100, .0400, .0000, 
3, .7200, .5400, .6800, .72.00, .5000, .7300, .8900, .5300, .4400, .7400, 

" .9000, .9800, .9000, .8600, .8:;:00, .7BOO, .9800, .5500, .7500, .9300, 
5, 09700, .0000, .9900, 1.0000, .9aOO, .9100, .9900, .7400, · a"100, .9900, 
6, 1 .0000, .0000, .9600, 1.0000, 1.0000, 09900, 1.00ClO, .9100, .9400, .0000, 
7, 1. 8000, .0000, .9800, 1.0000, 1.0000, .0000, .9800, 1.0000, 1. )000, .0000, 
B, . ')000, .. ·)000, .0000, 1.00.00, .0000, .0000, 1.0009, 1.0000, 1 · '000O, .0000, 
9, 1. )0C10, · JOOO, .0000, 1.0000, 1.0000, 00000, 1.0001), 1.0000, 1 • 'O'JOO, .0000, 

+gp .. , ~ooo, , 0000, 1.0000. 1.0000. . ClOOO. .0000, 1.0000, 1.0000. 1 .0000. .0000, 
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a) 

FAROE PLATEAU 
108 

Tuning series for Farce Plateau Cod: a) Groundfish sur,rcy a.."1d b-h) cornmercial fleets. The 
groundfish sur,rey is shifted back by 3 months, meaning L~at the ages 2-8 in the years 1982-97 
actually are ages 3-9 in the years 1983-98. The first column from left shows the fishing "ffort 
(relative unit for the ground fish survey and number of days for the others). The other columns 
show number of fish catched of each age group (ages 2-8 for the groundfish survey and ages 2-9 
for the commercial fleets ). The rows represent years (see below the naine of each tuning series). 

COD (ICES SUBDIVISION VB1) 

R/V Magnus Heinason (Groundfish surveys) shifted back by 3 months 
1982 1997 
1 1 .9 1.0 
2 8 
100 25.92 17.84 14.41 5.28 1. 46 0.51 0.08 
100 21. 84 16.19 5.08 3.29 1.31 0.13 0.01 
100 42.96 15.46 6.21 1. 31 1. 57 0.60 0.01 
100 26.69 94.23 26 .. 49 11.13 5.45 o co , ~o 

J.JL.. .L.ur 
,~~ , c 00 34.48 45.95 7.22 0.91 1.15 0.10 .vv J...-.J.-.J../ 

100 12.65 16.62 12.84 14.27 2.75 0.72 0.18 
100 6.02 10.06 8.24 4.05 6.61 0.66 0.09 
100 6.38 15.22 13.78 4.36 5.45 3.70 0.62 
100 3.52 12.22 3.15 1. 50 0.51 0.12 0.23 
100 2.10 4.72 18.10 3.94 ' or r. .-::-c: ~ " 1. • L 0 U.UJ U • .l.-.J 

100 4.48 2.32 1.63 3.29 1.18 0.44 0.12 
100 3.74 13.74 7.83 2.11 3.05 0.32 0.01 
100 9.77 20.89 29.13 27.54 7.55 9.04 1. 27 
100 52.93 68.35 37.41 28.04 8.14 1. 54 3.16 
100 13.98 84.47 35.21 4.76 3.23 0.80 0.22 
100 9.99 34.28 96.62 19.70 1. 31 0.63 0.56 

h) -, 
LONGLINERS < 100 GRT 
1985 1997 
1 1 0 1 
2 9 

7530 550 3110 799 375 181 282 73 17 
6622 47 646 1239 352 148 43 26 6 
6669 166 223 427 528 130 29 11 11 
8680 315 532 236 173 273 67 23 5 

12774 1466 931 672 303 270 216 34 4 
14440 181 1302 481 317 119 86 85 14 
14780 152 255 984 185 79 28 15 10 
10523 109 198 164 230 50 22 9 6 

7326 46 178 85 28 53 11 5 3 
7443 190 166 140 47 12 16 3 2 
9582 759 475 169 110 58 16 24 5 

12546 194 1152 776 219 367 151 42 97 
13706 126 553 2296 1043 125 231 57 15 
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_c-) 
.-, 

TRAWLERS < 400 HP 
l~e,~ 1997. 
1 1 0 1 
2 9 

1987" 9'6 1120 257 82 33 27 11 1 
1477 37 398 466 68 16 4 3 1 
1259 28 266 295 214 28 4 1 1 
1196 36 188 144 71 91 14 4 0 
1376 105 221 175 66 49 57 11 4 
1144 1 274 141 29 10 6 4 0 
1106 3 41 197 54 22 8 4 2 
1148 18 33 27 59 22 9 4 1 
1977 29 169 90 31 42 10 4 3 
1600 48 73 101 54 10 15 3 1 
1924 28 153 175 89 33 6 9 3 
1424 32 281 162 48 83 31 9 22 
1685 7 55 342 141 29 16 4 1 

d) 

SINGLE TRAWLERS 400-1000 HP 
1985 1997 
1 1 0 1 
2 9 

1969 29 665 339 118 57 41 13 2 
1133 5 239 658 141 38 9 6 2 
1463 12 91 257 245 36 10 3 3 
2175 23 169 142 113 165 38 11 2 
, ,.., c .., ,ee , "' 1 C ~ cn n 59 11 4 .L='>..JL HL ~,~ UU JO J~ 

1853 2 112 55 19 15 10 10 2 
1013 0 1 52 27 15 8 3 3 

465 4 9 la 18 6 3 1 1 
963 4 44 39 11 11 3 1 1 
636 6 20 18 15 4 5 1 1 , ~,..,.., , " ,0 0" ,0 ne 5 5 1 .L.Ju£. ~, "V , V " , LL 

1253 4 137 162 72 36 11 1 4 
1063 0 18 232 200 41 16 4 1 

e) 

SINGLE ...... ,....,,. r_~ ... ........... ,.., > lOGO HP ltv-!..V'll.JI!oKCl 

1985 1997 
1 l 0 1 
2 9 

5296 26 706 520 230 91 62 25 9 
5232 2 258 813 206 62 17 10 5 
4181 9 41 154 275 92 27 6 7 
4481 16 105 92 98 152 47 13 4 
4572 B 44 gO 82 75 75 18 5 
3601 10 120 63 36 l7 12 12 2 
3644 0 8 51 28 16 9 6 2 
3580 7 15 15 29 10 4 2 1 
3547 1 9 16 7 10 4 1 1 
3500 9 20 28 34 9 12 3 1 
3789 16 44 74 54 27 6 7 ? 
3526 2 76 79 34 l7 5 0 2 
3412 0 10 139 116 23 10 2 0 
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, 

.' f) 

PAIR TRAWLERS 400-1000 HP 
1985 1997 
1 1 0 1 
2 9 

4906 61 802 424 201 94 120 43 12 
5953 20 848 2667 747 265 c, O~ , C 

J. J' .J 

1::1:""11: '" 000 755 927 221 54 16 21 J..JI..J 'u ~U~ 

5736 52 558 698 467 663 108 31 4 
4987 49 139 265 148 122 ll4 30 8 
5273 1 77 92 68 35 28 24 4 
5626 0 13 92 53 29 15 II 6 
3832 2 16 33 97 38 ' " c 0 

U U J 
,...,.., "'7 1 , CO 60 26 38 15 4 3 ,c. I f.l. • ~o 

1962 17 42 44 50 15 19 4 3 
2388 26 62 109 72 34 8 8 2 
3207 9 341 373 154 73 22 1 10 
2608 0 16 225 185 35 16 3 1 

g) 

PAIR TRAWLERS > 1000 HP 
1985 1997 
1 1 0 1 
2 9 

3064 14 370 218 98 39 47 17 6 
4336 17 267 1001 388 166 44 n 8 
5420 7 117 319 484 173 46 10 8 
5973 9 217 263 247 377 91 34 6 
5111 10 73 152 ll9 104 99 25 7 
7424 2 139 149 92 47 29 29 5 
7673 1 21 134 82 45 25 17 8 
6853 2 29 55 158 64 29 12 5 
5953 4 79 106 48 64 24 7 5 
5302 28 . 91 123 151 43 53 12 8 
6069 42 ll5 191 142 71 16 19 6 
6551 27 862 845 290 180 43 2 17 
6406 2 59 513 430 77 39 8 0 

h) 

LONGLINERS > 100 GRT 
1985 1997 
1 1:- a 1 
2 9 

2740 33 468 231 124 69 103 39 9 
2085 2 95 300 128 67 20 14 4 
2444 5 25 132 232 ll7 56 21 18 
2831 n 191 183 173 229 69 35 10 
3220 314 306 OM 1 C ') , n~ 189 "' H "V .UJ .Jo J. .U 

3367 33 344 179 133 88 77 77 14 
3442 14 47 289 98 52 30 23 13 
2829 19 47 47 89 33 16 8 5 
1754 3 78 76 26 47 12 6 3 
2334 105 134 67 42 13 24 9 5 
3648 151 384 ~o, , co nn 00 cO 15 'L~ .JL 'U OU ~J 

4126 24 757 739 296 407 178 54 123 
5302 21 239 1651 1053 236 231 69 29 
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---------. -----

Table 2.2.6.1.2. XSA .cun [OL Faroe Plateau cod. 

Lowestoft VPA Version 3.1 

I-Hay-90 10:08:5B 

Extended Survivors Analysis 

Cod FaroeP1ateau Vbl (run; XSAPET02/X02j 

CPUE data from file /users/fish/ifad/ifapwork/nwwg/cod~farp/FLEET.X02 

Catch data for 37 years. 1961 to 1997. Ages 2 to 10. 

Fleet, First, Last, First, Last, Alpha, Beta. 
, year, year, age, age 

FLT17: SINGL£ TRAWLE, 1985, 1997, 4, 9, .000, 1.000 
FLTI8: LONGLIN£RS >, 1985, 1991, 3, 9, .000, LOOO 

Time series weights: 

Tapered time weighting applied 
Pow~r = 3 nv~r 20 y~~r~ 

Catchability analysis; 

Catchability dependent on stock size for ages < 3 

Regression type = C 
Minimum of 5 points used for regresslon 
Survivor estimates shrunk to the population mean for ages < 3 

CatchE:bilit~, independent of age for ages :-= 6' 

Terminal population estlmation: 

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

S.E. of the mean to which the estimates ace shrunk 2.000 

Minimum ~t.~nd.::.d cr=c. ~cr f'C;;u:.::tlcn 
estimates derived from each fleet =.300 

Prior weighting not applled 

Tuning converged after 25 ~t~rations 

Regression we~ght5 
,.751,.820,.877,.nl,.?54,.~76,.??0,.??7, .000,1.000 

Fishing mo~talitie5 
Age, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997 

2, .067, .175, .077, . 031, .020, ,010, .018, .059, .033, .017 
3, .342, .444,.353,.197, .099,.095, .085, .112, .161, .164 
4, .565, .121,.635, .489, .335, .116, .175, .324, .286, .329 
5, .524, .764, .699, .599, .411, .251, .232, .252, .455, .404 
6, .730, .873, .702, . 571, .669, .242, .217, .326, .161, .359 
7, .774, . ns, .669, . 570, .550, .453, .1S7, .328, . ?SO, • ~C4 
B, .632, 1.015,.769, .452, .455, .239, .333, .306, .921, .822 
9, .529,.495, .671, .2n, .258,.331, .256,.788, 2.125, l.07l 

'" population numbers I "l'housands) 

AGE 
YEAR, 2, 3, 4, 5, 6, ' , 6, 9, 

1989, 8.66£+03, S.09£+03, 4.9SE+03, 4.02E+03, ·4.65E+03, 
1989, 1.54£+04, 6.63E+03, 4.10£+03, 2.32£+03, 1.95£+03, 
1990, 3.63E+03, 1.06E ... 04, -'."to,,--'-U-', ~. ~ '",TU,), O.O""''''U"'', 

1991, 6.87£+03, 2.15E+03, 08E+03, 1.51E+03, 7.62E+02, 
1992, 1.19£.,.04, 5.45;::.,.03, .::I5E..-03, -'.V:O"'-'-U-', ". ~U~"'VL, 

1993, 1.2.8£+04, 9.59£+03, 04E+03, 1.08E+03, 1. 66E+03, 
1994, 3.43;::.,.04, 1.04£.,.04, .14£.,.03, 2. 7 6£+03, <!. "U","'V"", 

1995, 4.92£+04, 2.76£+04, 7.82E+03, 4.91E+03, 1. 80£+03, 
1996, 1.18E+04, 3. 80E+04, 2.02£+04, 4.63£+03, 3.12E+03, 
1997, 1.28£+04, 9.31E+03, 2.65£+04, 1.24E+04, 2.41£+0", 

Estimated population abundance at 1st Jan 1998 

.01E:+03, 

.63E:+0·3, 
• .,.,"'.,.VL, 

.59E+02, 
• "-'<'''-'.1"'', 

2.85E+02, 
~.U'<'''-U.l, 

.55£+02, 

.07£+03, 

.19E+03, 

3.97E:+02, 
3.61£+02, 
-'. """'''''.1"'', 
2.80E+02, 
~.OO<''''VL, 

1.67£+02, 
~.~O<''''UL, 

7.16£..-02, 
2.68E+02, 
3.37£+02, 

.87E:+Ol, 
1.73£+02, 

• L>r .. TVL, 

.27E+02, 

.~"o."'v"", 

.63E+Ol, 

. ,,'o."-UL, 

.72£+01, 

.32£+02, 
,74£+01, 

,.OOE+OO, 1.03E+04, 6.47E+03, 1. 56E+04, 6.79£+03, 1.38£+03, 3.94£+02, 1.21£+02, 

Taper weighted geometric mean of the VPA populations; 

, 1.39E+04, 1.10E+04, 1.27E+03, 3.49E+03, 1. 59E+03, 7._17E+02, 3.06£+92, 1._40E+02, 

Standard error of the weighted Log(VPA populations): 

,.1117,.7315,.7580, .6851,.6020,.5986, .5384,.5443, 
1 
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Log catchability rN!i <1",,1s. 

Fleet FLT17: SINGLE TRAWLE 

Age 1995, 1996, 1987 
3 No data Ear this tLeet at this age 
4 .54, 1.14, .84 
5 .24, .79, .44 

.62. ~~ -.08 
7 .39, .3/, -.35 

.28, .09, -012 
9 -.10, .01, -.12 

Age 
3 
o 
5 
B 

, 

1988, 
No data 

.34, 

.11, 

.35, 

. D, 

.06, 
19, 

1989, 1990, 1991, 1992, 
for this fleet at this age 

.61, -.06, -.13, .12, 

.20, -.6B, .45, .04, 

.21, -.24, .45, .41, 

.11, -.38, .58, .38, 

.37, -.23, -.21, .00, 
-.07, -.21, -.07, .04, 

1993, 

. 10, 
-.22, 
-.73, 

- " 
-.83, 

.13, 

1994, 1995, 1996, 

-1.03 • -.41, -.50. 
-.44, -.58, .04. 
-.46. -.38, .21, 
- 6R, -_49, 24 • 
-.26. -.95, -1.2i, 

"' -_24, .oi, 

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

199i 

-.22 
.21 
.1' 
.1' 
. '1 

." 

Age. 
!-lean Loq q, 
S.E(Log q). 

0, 
-11.2292, 

5, 
-ll.02H, 

6, 
-10. 9~22, 

.42i9, 

, , 
-10 9422, 

.4311, 
" -10_ 9~22, -ICl Q4?::>, 

.5802, .4212, .5926, .1344, 

Regxession .statistics 

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

Age, Slope, t-l1alue , Intercept, RSquare, No Pts, Rag s.e. Mean Q 

0, 
0, 

B, 

" B, 
9, 

Fleet 

Age 
3 , 

Age 

5 
B , 
B , 

8 , 

1.06, 
.0">, 

. 00, 
, v., 
.91 , 
.91, 

244, 
.925, 
.020, 
:n3, 

.086, 
1. 424, 

. 3a, 
J.6C, 

.62, 

.6 7 , 

.65, 

.54, 

. ')"l, 

13, 
13, 
13, 
13, 
13, 
13, 

FLT18: LONGLINERS ) 

1965, 
.04, 

- .16, 
- .14, 

.07, 

.57, 

.64, 

.66, 

1988, 
.56, 
.36, 
.17, 
. aa, 
.35, 
.55, 
.75, 

1986, 19ii7 
-.32, -1.30 
-. ,,~, - .. " 
-.01, -.23 
-.01, .~o 

.15, .45 

.06, .91 
-.32, .75 

1989, 
1.17, 

.81, 

.64, 

.63, 

.69, 
1. 05, 

.41, 

1990, 1991, 1992, 1993. 
.IJ, -.01, - ... ~, -.12, 
.55, .39, -.11, -.01, 
."', '~"" -.27. -'''''', 
.52, .07, -.04, -.29 • 
. "u, ." " -. , ... , .20, 
.e1, .20, .14, -.05, 
,13, -.24, -.57, -.04, 

.65, -11.2], 

.36, -11.02, 

.45, -10.94, 

.16, -10.94, 

.:'2, -11.24, 

.1'J, -11.01., 

1994, 
• CS, 

-.99, 
-.81, 
-.99, 
-.32, 

.23, 
-.07, 

1995. 
.31, 
.27, 

-.53, 
.41, 

-.2Q, 
.06, 
.0], 

1996, 
- .05, 
- .15, 

.15, 

.62, 

.94, 
1.12, 
1. 90, 

Mean log catchab~llty and standard error of ages wlth catchability 
incependent of year class ,;LL""yth '"-flU Cun5tant ",r.t. time 

6, 7, 

1997 
-.05 

.15 

.11 

.32 

. "' 

.42 

A.ge , 
Mean Log q, 
S.E (Log '11, 

3, 
-12.Ci158, 

. 564i, 

4, 
-11.2522, 

.4740, 

5, 
-~V. ~,,:;>u, 

.43iO, 
-10.5342, -10.5342, -10 5342, 

.4692, .5971, • 6110. 

Regression statistics : 

Ages wit:h q independent of year class ,;L","u'jtt. a.nd con.stant ¥i.L.t. tiUi€. 

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

3, 
0, 
5, 
6, 

" B, 
9, 

1. OS, 
1.14, 
1.14, 

.79, 
. 76, 
,82, 
.7'J, 

-.200, 
-.647. 
-.619, 
1.091 • 
1.16], 

.766, 

.666, 

12.16, 
11.59, 
11.32, 

9.87, 
9.38, 
9.30, 
B.76, 

.60, 
,69, 
.68, 
.76, 
. i3, 
,67, 
.45, 

13, 
13, 
13, 
13, 
13, 
13, 
13, 

.65, -12.02, 

.56, -11.25, 

.52, -10.93, 

.37, -10.53, 

.39, -10.25, 

.39, -10.0i, 

.59, -10.02, 

-10.5342, 
.9325 • 
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rl",,,,t: disaggregat.,d. estJ.lndLes of survivors: 

Age 2 Catchability dependent on age and year class strength 

year class 2 1995 

FtT17: SINGLE TRAWLE 
Age, 2, 
Survivors, O. 
Raw weight:5,. 000, 

FLTl8: LONGLINERS > 
Age, 2, 
SUl:"vivors, 0., 
Raw Weights, .000, 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
, Survivors, s.e, s.e, Ratio" Weights, F 
FLTl?: SINGLE T!<AWLE, 1.,.000,.000,.00, 0,.000,.000 
FLTl8: LONGLlNERS >, 1.,.000,.000,.00, 0,.000,.000 

I? shrinkage mean, 10995.,.73"".892,.016 

F shrinkage mean, 6352., 2.00"".118,.028 

Weighted prediction: 

Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e" Ratio, 
10306., .69, 9.24, 2, 13.453, .017 

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

year class ~ 1994 

FL1'17: SINGLE l'RAi'JLE 
Age, 3, 2, 
survivors, 0., 0 .• 
Raw Weights, .000, .000, 

FLT18: LONGLINERS > 
Age. 3, 2. 
survivors, 6178., O. 
Raw Weights, 2.215, .flOO, 

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

FLT17: SINGLE T!<AWLE. 1.,.000,.000,.00, 0,.000,.000 
FLT18: LONGLlNERS >,6178 .•. 611,.000,.00,1..901 •. 171 

F shrinkage mean, 9851., 2.00"".099,.111 

weighted prediction: 

Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e" Ratio, 
6470., .58, .15. 2, .251, .164 

Age 4 Catchabi1ity constant W.t".~. tin'.e and dependent on age 

Year class ~ 1993 

~LT17: SINGLE TFAWLE 
Age, 4, 3, 2, 
~urvivors, 12471., 0 .• 0., 
Raw Weights, 1.961,.000,.000. 

FLT18; LONGLINERS > 
lI.qe, 4. 3, 2, 
SurviVors, 18208., 14844., 0., 
Raw Weights, 2.937, 1.642, .000, 

Fleet, Esti'mated, Int, Ext, Var, N, Scaled, Estimated 
, Survivors, s.e, s.e, Ratio" Weights, F 

~~ii~~ ~~~~~~N~~W~~' 1~!~{:::3~~~:Og~~:2~~' 2~:6;:::j~~7 
F shrinkage mean, 20361., 2.00"" .037, .261 
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Weighted prediction: 

Survivors, Int, Ext, N, VOIr, F 
at end of year, s.e, s.e" Ratio, 
15600.,.32, .10, 4, .301. .329 

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

Fl.Tl7, SINGLE: TRAWLE: 
Age,S, 4, J, 2, 
Survivor-s, 8405., 4130" a., 0., 
Raw Weights, 3.451, 1.364, .000, ,ODD, 

FLT19: LONGLINERS > 
•• ,,_, 5, 4, 3, 2, 
Survivors, 9040., 5955., 4979., 0., 
Raw Weights, 3.206, 2.043, 1.197 .. 000, 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
, Survivol:s, s.e, s.e, Ratio" ~eiqhts, F 

FLT1?; SINGLE T!Lft.WLE, e8?3., .359, .320, .89, 2, ~1!!, .400 
FLT16: LONGLINERS >, 6652., .298, .139, .47, 3,.560, .410 

F shrinkage mean, 8887., 2.00"".022,.322 

Weighted prediction: 

Survivors, Int, Ext, N, Var, f 
at end of year, s.e, s.e" Ratio, 
6186., .23, .12, 6, .504, .404 

Age € Catchability con.:;t.:;nt ·".r.t. tim~ ;:md d~pcnd",nt en age 

Year cla~~ = 1~91 
FLTl7: SINGLE TRAWLE 
Age, 6, 5, 4, J, 2, 
Survivors, 1627., i421., 915., 0., 0., 
Raw Weights, 3.496, 2.2~9, .870, .000, .')00, 

FLTIB: LONGLINERS > 
Age, 6, 5, 4, 3, 2, 
Survivors, 1249., 1614., 1055., 1443., 0., 
Raw Weights, 2.901, 2.127, 1.303,.781,.000, 

~~"'''''-' 2stimated, ~,,~, :;:)tt, .",~, '" Scaled, Estimated 
, Survivors, s.e, s.e, Ratio" Weights, F 

[LT17; SINGLE TRAWLE, 1442.,.2~O,.132,.45, 3,.475,.345 
FLT19: LONGLINERS >, 1328., .267, .098, .33, 4, .508, .370 

F shrinkage mean, 1053., 2.00"".018,.446 

Weighted predict~on: 

Survivors, Int, Ext, N, liar, F 
at end of year, s.e, 5 eft RatJ.o, 
1375., .20, .01, 9, .340, .359 

Aye "1 Ca.tcha.bilitj co""ta"t W.~.t. ti:me <md dye (fi)ted at the valut: for ay;:;) 6 

Year class = 1990 

FLTl7: SINGLE TRAWLE 
Age, 7, 6, 5, 4, 3, 2, 
Survivors, 466., 319., 221., 141., 0., 0., 
Raw Weights, 1.944, .941, .753, .331, .000,.000, 

FLT18: LONGLINERS > 
Age, 7, 6, 5, 4, 3, 2, 
Survivors, 897., 129., 231., 146., 349., 0., 
Raw Weights, 1.041,.783,.100, .496, .292, .000, 

Fleet, Estimated, 1nL, Ext, Var, N, Scaled, ESLimated 
, Survivors, s.e, s.e, Ratio" Weights, F 

FLTl?: SINGLE TRAWLE, 335., .266, .223, .84, 4, .527, 1.004 
FLT1B: LONGLlNERS >, 450., .264, .351, 1.33, 5,.440, .827 

F shrinkage mean, 893., 2.00"".033,.499 

- , .'. .... . 
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1 

I'feiqhted prediction' 

Sl!rvivoJ:'s, Tnt, E"~ N, var, r 
at end of year, s.e, s.e" Ratio, 
394., .19, .19, 10, 1.004 •• 904 

Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 6 

Year class = 1989 

FLT17: SINGLE TRAWLE 
,Il,';le, • • 2, 
Survivors, 122., 95., 83., 16., 110., D., 0., 
Raw Weights, 1.148, .816, .613, .498, .217, .000, .000, 

!;,L't'lS: LONGLH!ERS ::-
Age, 8, 1, 6, 5, 4, 3, 2, 
Sur':i\·crs. 281., 311., eo., 5~., .,~~ .• H., 0., 
Raw Weights, .895, .437,.510, .463, .325, .199, .000, 

Fleet, Estimated, Int, Ext, VOIr, N, Scaled, Estimated 
• Survivors, s.e, s,e, Ratio" Weights, F 

FLT17: SINGLE TRAWLEr 99.,.269,,088,.33, 5,,517 •. 941 
FLT18: LONGLINERS >, 144., .278, .314, 1.13, 6, .443, .731 

W"ig-ht. .. d p;::;;;dictiu", 

Survivors, Int, Ext, N, Var, f 
at end of year, S.e, s.e" Ratio, 
121., .20, .16, 12, .809, .822 

Age 9 Catchability constant w.r-.t. time and age (fixed at the value for agel 6 

Year class = 1988 

FLT1,: SINGLE TRAWL£ 
Age, 9, B, I, 6, 5, 4, 3, 2, 
Survivors, 26., 7., 15., 15., 20., 28., G., 0., 
Raw Weights, 3.806, .356, .470, .392, .310, .114, .000, .000, 

"~l~O: LONGLrN~RS 
Age, 9, e, 7, 6, 5, 4, 3, 2, 
Survivor::;-, 102., is., 20., g., "-.:t., "-"-., "-'I., 0., 
Raw Weiqhts,.361, .278, .252, .326, .28a,.111, .089, .000, 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
, Survivors, 5.e, s.e, Ratio" Weight5, F 

28 

FLT17: SINGLE TRAWLE, 22.,.221,.164,.74, 6,.730, 1.151 
FL1'18: LONGLINERS .>, 31., .276, .352, 1.27, 7, .237, .924 

F 5hrinkage mean, 62., 2.00"".033,.566 

Weighted prediction: 

Survivors, Int, Ext, N, Var, F 
at end of year, S.S!, s.e" Ratio, 
25.,.19,,16, 14,.849, 1.071 

O:IACFM\WGREPSINWWGIREPORTSII998IREPOR1\REP,DOC 
"" ,-, I,' , . 

• 



Table 2.2.6.1.3. CP(JEs for various faroese fleets standardized to their own mean from 1985-97. Tne indices in 1996 
and 1997 are divided by the 1985 and 1986 indices respectively. and also the. average for 1996-97 divided by the 
average for 1985-86 are divided. The averages of these proportions are shown to the right. The open boats are not used 
in the calculations of the averages due to anomal values in 1985-86. 

'1 __ - ---- Longlineis Singlet. 'awl Singlet, a"~,,I' Singtetrawr Pairtrav/I O..,.i ...... ..,.u .. I .... " ... Ii"""' .. ~ A .. "", .. "" ... "", 
l~i::U VI-'t::II I QII~IQl'.1 .... VII~IU ..... ~ " ...... Q'd! ... 

................ _ -Inn ~DT .... Ann wo Ann_1t'\1\nW __ -tnnn WO __ innn UO ...... innn uo "'- inn r.:.I=lT uuaL.;:t .... IVV_ll' ........ vv III 'TVU- ,vvv .. ., IVVV ... __ .... vv , .. ,. .............. ..- ............... , • 

1985 7.21 2.97 L60 1.86 2.90 1.49 1.40 1.12 
1986 3.09 1.64 1.45 2.24 1.94 2.58 2.28 0.88 
1987 1.83 1.11 1.45 1.30 1.59 1.69 1.24 1.02 
.. noo n« no • , "n n na , <I" , a., 1.23 1.14 1;:'00 V.II V.UI I.I:;.V V.,;;PV I .... V ....... "" 
.. non n'n , nn , '" nD'> " Q7 0.73 0.72 1.32 1;:'0., V.II:;. I.U,;;P I. I'~ V.U"" v . .." 

... nnn nno n aD n a7 " <lA " "" 0.27 0.36 0.80 1.:7;::'-V v.vv V.UU V.VI v .... .,. ........... 
1991 0.05 0.39 0.62 0.43 0.39 0.19 0.28 0.45 
1992 0.04 0.30 0.42 0.34 0.20 0.27 0.34 0.28 
1993 0.03 0.25 0.50 0.35 0.19 0.42 0.39 0.41 
1994 0.05 0.31 0.71 0.46 0.45 0.53 0.73 0.58 
1995 0.10 0.75 0.78 0.72 0.83 0.78 0.75 1.00 
1996 0.16 1.26 1.42 1.29 0.70 1.50 2.15 2.05 
1997 0.14 1.44 1.05 1.88 0.99 0.93 1.14 1.94 
Ind96/1nd85 0.42 0.88 0.69 0.24 1.01 1.54 1:84 0.9E 
Ind97/1nd85 0.48 0.65 1.01 0.34 0.62 0.81 1.74 0.81 
Aver96-97/aver85-86 0.59 0.81 0.77 0.35 0.60 0.89 2.00 0.8E 

O,IACFMIWGREPSINWWGIREPORTSII998IREPORTlREP.DOC 



Table 2.2.6.1.4. Results from XSA run. 
-; ,r i ~ 

Run title , COd Faroet>lateau Vb1 (nm: XSAPET05/XOS) 

At 3-May-9B 15:26:23 
:~ / 

Terminal F, derived usinq XSA (With F shrinkage) 

Table • rishinq mortality IFI " ~q? ...,.. 
;~ YEAR; 1961, , 1962, 1963, ' ~", ..... , lSG5, 1966, 1 S157, 

AGE' , 
2. .3346, .2'701, .2534, ' ,1086, .120.9;,: '.0929, _ 07890, 
3, .5141, .4982-, ,4138, .2997, .2518\ ,1969, .2389', 
<, .4986, .4838, .5172, .. ,4523, .4498, ,2552, .2687, 
5, -.5137, .7076, .5124, .5229, .5622, ,4499, .3442, 

" .4863, .5569, .5405, .5659, .6604, ,5016, .5779, 
7, :.9566, .3662, .4879, .6677, .5305; .9690, .5203, 
e, 0.8116, .6826, .3269, .3531, · ~~~~r . .8520, 1.0438, 

" :6715, .5641-" • 48Cr6, . Sl!54, • :>.:Iltl, .6106, .5556, 
+gp, .6.7.15, .5641" · 4806, . 5164, · 5318" . 6106, .5556" 

0 FBAR ,-
" 

-. bu5~, .522b, .491,11,1, .501'1, .4909,- .4743, .3900, 

. Table Fishing mortal'ity ~FI ,t '" YEAR, 196B, L969! 1970, ' 1911, 1972, 1973, 1914, 1975, 1,976, 1977, 

AGg 
2, .1010, .1099, .0530, .0309, .0464; .0657, .0'816-, .077 4; .0933, .0481, 

" .. 2318, .306'3-; .2081, .1337, .1476, .2322, .1568:, .3193, .L723, .3036, 
:";' <, . 3 !:!q !:!, • JI:IUb, · ,3651,1, .2225, .2070; .304&, .2046, .4359, .3665, .4747, 

5, : 533!:!, .4180-, .3409, .38,45, .2497,- .2813, .2953, .4134, .. 5569, .7532, 
6, .4472, · S70!:!, · ]-'09, .~5 7;,:, .6058; .2526, .3797, .4544, .5167, .7-:134, 
7, .71'32, .5118, .6559, .4651, .4686, .3722, .5330, .3504, .7619, 

1: ;S~~': ,-],' 
B, .3331, · a457 , .4208, .7528, .Z4b4, • ::1259, .3052, .4485, .6429, 
9, .4882, .5499, .4339, .~ 8,00, .3578, .3091, .3457, .4235, .5738, .7,782, ;'1 ... gp, '.4882, · .5499. .4339, . ~800, .3578, ,3091, .3451, .4235, .57 3,8, .7782, 

0 FBAR 3- 7, ,.4642, .4375, .3882, .. 352'6, .3358, .2886, .. 3,139" .3947, .-4748, .6757, 
1 

Roo title , C~d faroePlateau Vb' (run: XSJ\~ETO 5/XOSI 

At 3-May-98 15:28':23 

Terminal ~s derived uSIng "" (With F shrinkagel 

Table fishIng morc_,,1ity :FI " '" YEAR, 1978, ~ 9"'9, 1980, L981, L 982, 1983, 1984, 1985, 1936, 1987, 

AGg 
2, .0590, · J429, .0544, .0521, .05 7 9, .0989, .1063, .0648, .024

' 
, · )283, 

3, .1996, .1634, .2365, .2878, .2214, .4602, .370l, .3505, .34dO, .2210, 
< , .4290, .430 7 , .3718, .3359, .3603, .5535, .5644, .5052, .6114, .4623, 
5, .4286, .5049, .4335, .4409, .3806, .6413, .6502, .5858, .691 1, .4702, 
6, .4850, · ~904, .5161, .5638, .4103, .7543, .45]"/ , .8906, . I:,;:U, · S~69, 
7, .5969, .44 7 9, .4117, .6938, .6912, 1.1115, .4443, 1.1098, .7717, .4129, 
8, .5673, .6905, .6434, .5010, .5523, .9373, .5115, 1.1159, . ::'~26, · ::'~b I, 

" .5054, .5169, .4793, .5111, .4826, .807B, .5290, L0399, .4801, .5329, 
+gp, .5054, .5169, .4793, .5111, .4626, .8078, .5290, 1.0399, .4801, ,5329, 

0 FBAR 3- 7, .4259, .4274, .3943, .4644, .4126, .7042, .4965, .6684, .6360, .4227, 

Table e Fishing mortality IF) ,t '"' YEAR, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, ,BAR 95-97 

AGg 
2, .0672, .1751, .0769, .0310, .0195, .0102, .0181, .0590, .0333, .0174, .0366, 
3, .3423, .4440, .3533, .1973, .0990, .0950, .0851, .1122, .1614, .1643, .1460, 
4, .5646, .1211 , .6348, .4693, .3346, .1762, .1747, .3243, .2877, .3286, .3135, 
5, .5243, · ~638, .6987, .5987, .4109, .2514, .2315, .2517, .4545, .4037, .3700, 
6, .7297 , .8 1 25, .7025, .5707, .6681, .2425, .2174, .3262, .7674, .359], .4843, 
7, .7736, .91a3, .6685, .5697, .5498, .4529, .1966, .3279, .949a, .9038, .7272, 
8, .6315, .nS3, .7690, .4519, .4553, .2385, .332 5, .3063, .9206, .8215, .6929, 
9, .5292, .4951, .6 7 07, .2912, .2582, .3309, .2564, .78 7 9, 2. ~249, , .0713, l.. ]281, 

+gp, .5292, .4951, .61 07, .2912, .2S82, .3309, .2564, .78 7 9, 2.~249, L 0 7 13, 
0 fEAR 3- 7, . sa69, .1439, .6'116, .4851, .4126, .2436, .1811 , .2685, .524.2, · ~ ]19, 
1 

30 



," Table 2.2.6.1.5. Terminal Fs from XSA. 

Run title , Cod FaroePlateau Vbl [run: XSAFET02/X021 

At I-May-98 10:10:19 

Terminal " derived using XSA (With r shrinkage) 

Table 10 stock number at .q. [start of year) Numbers~ lOH-3 
fEAR, 1961, 1962, 1963, 1964. 1965, 1966. 1967, 

AGE 
2, 12019, 20654, 20290, 21834, 8269, 18566, 2;>451, 
3, 7385, 7042, 12907, 12693, 16037, 5999, 13990, 
4, 3747, 3616, 3503, . 6986, 7823, 10201, 4034, 
5, 2699, 186], 1625, 1710, 3639. 4085, ~ 6475, 
6, 666, 1245, 752, a9S, 830, 1696, 2133, , , 668, 335, 584, 358, 416, 351, 842, 
9. 155. 210. 190, 294, 151, 200, 109, 
9, 66, 56, 97, 112, 169, 90. ", 

+'JP, D. O. D. D, 0, 0, 0, 

° TOTAL, 27403, 35021, 40138, 45083, 37332. 41186, 51104, 

Table 10 Stock number " .q. (start of year) Numbers~10"*-3 
YEAR, 1968, 1969, 1910, 1971. 1972, 197 3, 1974, 1975, 1976, 1977, 

AG' 
2, 17_0,11' , 9325. 8609. 11928, 21320, 12573, 30481, 38323-, 185 7 5, 99.98, 
3, 11744, 13012, 5840, 6684, 9459, 16664, 9639, 23001, 29038, 13854, , q(]::>O, 11522, 7843. 4548. 41B8, 66B9, 10817, 6746, 13684, 20012, 
5. 2525, 4976, 6447-, 4456, 29B1, 3181, 4037, 7217, 3572, 7766, 
6, 37S7, 1'12, 2682. 3754. 2483, 1901, 1970, 2460, 3908, 1676, 
2. 980, 1967, 561, 1516, 1760, 1109, 1-209, 1103, 1:279, 1909, 
9, 41 'l, 393, 965, 238, "1"79, 902, .626, 5Bl, 636, 489, 
9, 3~, 2~0, 138, 519, 92. 499, 533, 378, 304, 274, 

+gp, 'l, 0; 0, 0, 0, 400, '342, 476, 466, lO, 

° TOTAL, 52050, 42647, 34085, 33643, 4.3673, 43924, 59654, 80286, 7·1462, 55994, 
1 

Ru" ti tle Cud FaroePlateau Vbl {r::-un: ){SA.PE't02lXOZI 

At I-May-98 10; 10; 19 

Term1.nal C, ::Ieflved US1.ng XSA IWith , shr::-inkagel 

Table 10 St:J~k number " 'q' :start of yearl Numbers'10~~-3 

YEA.R, "9.01 , 1979, :930, 1981, 1982, 1983, 19B4, 1985, 19a6, : 987, 

AG' 
2, 1-0709. 15137, 235 79, 1407 1, 22379, 25211, 48163, 17572, 9504, 10167, 
3. 7ROl, 3'66. U873. 1828]. 10936. 17292, 18701, ]5455, rJ484, 7591, 
4, aJ73, 5284, 5200, 7673, 11226, H16, 9936, 10515, 20446, 7195, 
S. 10192, 4464, , 2812. 2936, 4490. 6410, 3318, 4161, 5225, 9083, 
6, 2994, 5434, 2206, 1493, 1541, 2512. 2764, 1443, 1896, 2130, , 

'" 1 <;Oq, 2125, 1076. 695. 840, 967, 1438, 485, 732, 
8, 513. 297, 790, 147B, 440, 285, 226, 508, 38B, 184. 
9, 184, 23B, 122, 340, 1]], 207, 91, 111, 136, 185, 

+gp, 154, 10], 52, 150, 349, 200, 176, 134, 109, 69, 
'TO'TAL, 41579, 401]2-, 49358, 47500, 52795, 60140, 83402, 71397, 51673, 31935, 

T,,-bl ... In S~""k nLJmb .. ~ ~" aq .. (st .. rt of y .... r I Nwrbers '10"-3 
,~. 19BB. 1989. 1990, 199)., 1992, 1993. 1994, 1995. 1996, 1991. 199B. GMS1' 61-95 AMS'l' et " 
'" ,. 8661. 15394, 3~3Q, 6869. 11938. 12834, 343(8. 49220, 1176Q. 128Q9, ,. 15764. tal'l, 

;. a091. ~~J;., lO~-' ~. 2~52, S~52. 9585. !O~ 01. 2·616. 3 "9~ 9._ ql14 10306. 11304. 1290. ,. 4983. n04, 3403, 6084, 1950. 4043. Jl37. 1821, 20211- 26466; 64'10. .5761, 766B. 
;. 4019. 2320, 18'13, 1511, 3054- 10B4, 2775. 4906, 4629. 12411. 1$60Q. 3620, Hl~, 

'. 460. :94~ , ~a 5. 762, 6BO, 1650, 690. IB03, 3123, 2406. 61B6. 1751, 2043. 

'. ,009. :034, 66£, 359. 353, 205, 1065. 455, 1065, llB7. 1375, 923, ~14, 

'. 397. 3S" '"~, 2010. H6. 167, l4a, 716, 26B. 33? 3~~ • lSB, 437, 

'. ". :7). :13, 227. 146, ". 10?, "'. 432, n. :a, 155, :Qj, 

.gp, ~7, 2~. ;0. ,04, 169. n. '". 96. ;;, DS. ", 
TOTJU •• 31963, ,34 ,~, 2~H~ • 16949. 23800, BB39, 56149, nn~, 79535, .55215. " : 3:. 

3f 



---~------------.- -----

Tabie 2.2.0.1.6. Summary tabie from XSA. 

Run title : Cod FaroePlateau Vb1 (run: XSAPET05/X05) 

.ZI"t 3-May-98 15:28:23 

Table 16 Summary (without SOP correction) 

Terminal Fs derived using XSA (With F shrinkage) 

1961, 
1962, 
1963, 
1964, 
1965, 
1966, 
1967, 
1968, 
1969, 
1970, 
1971, 
1972, 
1973, 
197'!, 
1975, 
1976, 
1977, 
1978, 
1979, 
1980, 
1981, 
1982, 
1983, 
1984, 
1985, 
1986, 
1987, 
1988, 
1989, 
1990, 
1991, 
1992, 
1993, 
1994, 
1995, 
1996, 
1997, 

Arith. 
M:ean 

o Units, 
1 

32 

RECRUITS, 
Age 2 

12019, 
20654, 
20290, 
21834, 

8269, 
18566, 
23451, 
17582,' 

9325, 
8609, 

11928, 
21320, 
12573, 
30481, 
38323, 
18575-, 

9998, 
10709, 
15137, 
23579, 
11071, 
22379, 
25217, 
48163, 
17572, 

9504, 
10167, 
8661, 

15394, 
3630, 
686'9; 

11938, 
12834, 
34348, 
49220, 
11760, 
12809, 

18048, 
(Thousands) , 

TOTALBIO, 

65428, 
68225, 
77602, 
84666, 
75043, 
83919, 

105289, 
110433, 
105537, 

98398, 
1821H, 
76439, 

110714, 
139267, 
153668, 
161268, 
136223, 

96207, 
85197, 
85153, 
88632, 
99531, 

124031, 
153579, 
132690, 
101318, 

80321, 
6809,7, 
60002, 
38857, 
29900, 
37358, 
54546, 

100097, 
172636, 
174477, 
132294, 

98521, 
(Tonnes) , 

TOTSPBIO, 

46439, 
43326, 
49054', 
55362; 
57057, 
60629, 
7.3:934, 
82484,' 
83487, 
82035, 
63308" 
57180, 
83548, 
98434, 

109567, 
123082, 
112066', 

78512, 
66722, 
58953, 
63697, 
67304, 
99367, 

116728, 
85719, 
75519, 
63893, 
53999, 
40153, 
30118, 
22232, 
21808, 
36498, 
85925, 
84994, 

109062, 
113505, 

71775, 
(TonOE;s) , 

LANDINGS, YIELD/8SB, FBAR 3- 7, 

21598, .4651, .6059, 
20967, 
/,:.:'/,15 1 

21078, 
24212, 
20418, 
23562, 
29930, 
32371, 
24183, 
23010, 
18727, 
22228, 
24581, 
36775, 
39799, 
34927, 
26585, 
23112, 
20513, 
22963, 
21489, 
38133, 
36979, 
39484, 
34595, 
21.391, 
23182, 
22068, 
13487, 

8660, 
6535, 
5988, 
8818, 

22494, 
40106, 
34290, 

24634, 
(Tonnes) , 

.4839, 

.4529 1 

.3807, 

.4244, 

.3368, 

.3187, 

.3629, 

.3877, 

.2948, 

.3635, 

.3275, 
,.2661, 
.2497, 
.3356, 
.3234, 
.3117, 
.3386, 
.3464, 
.3480, 
.3605, 
.3193, 
.3838, 
.3168, 
,4606, 
.4581, 
.3348, 
.4293, 
.5496, 

.3895, 

.2997, 

.1641, 

.1026, 

.2647, 

.3677, 

.3021, 

.3532, 

.5226, 

.4944, 

.5017 , 

.4909, 

.4743, 

.3900, 

.4642, 

.4375, 

.3882, 

.3526, 

.3358, 

.2886, 

.3139, 

.3947, 

.4748, 

.6757, 

.4259, 

.4274, 

.3943, 

.4644, 

.4128, 

.7042, 

.4965, 

.6884, 

.6360, 

.4227, 

.5869, 

.7439, 

.6116, 

.4851, 

.4126, 

.2436, 

.1,811, 

.2685, 

.5242, 

.4319, 

.464:0, 

• 



Table 2.2.6.1.7. Comparison between different XSA runs with tuning series: ST (single trawlers 400·1000 HP), LL 
(loDgliners> 100 GRT with days as effort), and LL5 (five longliners > 100 GRT with hooks as effort). 

Tuning~l Shrinkage Year RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS,_ YIELD/SS~, FBAR 4- -}, 

ST LL 2.0 1:997, 12809, 132294, 113505, 34290, .3021, .4988, 

ST LL 0.5 r997, ~ ,\I:. ~ n 
"'U..JJ..~, 149627, 131223; 34290! .2613, .4002, 

ST LL5 2.0 ! 1,997., 13346, 145545, 125162, 34290, .2740, .4251, 

ST LL5 0.5 '1997, 11110, 162717 , 142919, 34290, .2399, .3511, 

33 



Table 2.2.7A.l. Input data to yield per recruit calculations. 

The SAS System 11:23 Tuesday, May 5, 1998 

34 

Cod in the raroe Plateau (rishing Area Vb1) 

Yield per recrult: Input data 

Age 

2 
3 
4 
5 
6 
7 
8 
9 

10+ 

Unit 

Recrult-
ment 

1.000 

Nwnbers 

Notes: Run name 

Natural. Maturity 
mortality ogive 

0.2000 0.1613 
0.2000 0.6473 
0.2000 0.8773 

0. 2000 1 

~:~~~~I 
0.2000 0.9960 
0.2000 1. 0000 
0.2000 1. 0000 

- -

YLDPET04 
Date and time; 05r·1AY98:11:24 

Prop.of F Prop.of M 
bef,spaw. bef .spaw. 

0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

0.00001 

~:~~~~I 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

- -

Weight 
in stock 

1. 008 
1. 725 
2.609 
3. 531 1 
4.426 1 
5.4531 
6.481 
7.814 
9.934 

Kilograms 

Exploit. Weight 
pattern in catch 

0.1400 1.027 
0.4300 1. 589 
0.6600 2,217 
0. 7900 1 

i:~6~61 
3. 074 1 

~:~~~I 
1. 0000 5.639 
1.0000 6.925 
1.0000 8.555 

- Kilograms 



Table 2.2.7.4.2. Output data from yield per recruit calculations. 

The SAS System 11:23 Tuesday, May 5, 1998 
Cod in the Faroe Plateau (~ishing Area Vb!) 

Yield per recruit: Summary table 

I r 

I 

.. ReferellC\:l 
I _ 

' .... ate" 
I _ 

.... ate .. ~n I 
li'acfor 

~j~~~ 
0.0400 
0.0600 
0. 0800 1 
0.1000 

g:t_~ggl 
0.1600 
0.1:800 
0.2,000 
0.2200, 
0.2400 
0.2,600 

~:;~~~I 
0.32001 
0.34001 
0.3600. 
0.3800 
O. '1'000 
0.4200 
0.4400 
0.4600 
0.4.800 1 

0.50001 
0.5200 i 
0.54001 
0.56001 

0.
5800

1 0.6000 
0.6200 

0.
6400

1 0.6600 
0.6800. 
0.70001 

0: 74001 
0.7600 
0.7800 
0.8000 
0.8200 
0.8400 
0.8600 
0.8800 
0.9000j 

~:~~ggl 
v.::oovv 
0.9800 
1. 0000 
1.0200 
1. 04 00 
1.0600 
1.0800 

i:i~~~1 
1.1400! 
1. 1600 
1.1800 
1.2000 
1.2200 
1. 2400 
1.2600 
1.2800 

.. 
0'.0000 
0.0154 
0.0307 
0.0461 
0.0614j 
0.0'768 

0. 0921 1 
0.1075 
o . 12'28 
0.1382 
0.1-536 
0.1689 
0.10843 
0.1:99-6 

~:g~~'1 
0.2-4.57'1 
n. ?fil n 

t ~:~~~:l 
0.J071 
0.3'225 
0.331·8 
0.3,532 
0.3685, 
0.38391 

~:~i~~1 
0.43001 
0.44531 
0.4607 1 
'J.4 7,601 

0.
4914

1 0_ .. 5067 
0.5221 
0.5374,1 

~:~~~~I 
U.~t:lj~ 

0.5989 
0.6142 
0.6296 
0.6449 
0.6603 
0.6756 
0.691°1 
n _ 7064 
0:7217! 
0.7371 
0.7514 
0.7678 
0.7831 
o . 7985 
0.8138 
-).5292 
0.8 q Ij 61 
0.8599 

0. 8753 1 

~:~~~gl 
0.9213 
0.93671 

0.
9520

1 0.9674 
0.9828 

i:~~~~1 
1. 02881 

~r'l 

nwnbers I 
0.000 
0.06-3 
0.116 
0.161 
U.LUOI 
0.234 

~ :~~61 
0.315 
0.336 
0.356 
0.374 
0.391 
0.406 

~:g~1 
O.446! 
n "'157 

0. 468
1 

0.4,78 

t;~~~1 
0.513 
0.5211 

~5~!1 
J·:lJ:l1 

0.5421 

0. 548
1 

0.554 
0.560 
J.566 
0.57::. 
0.576 
0.581 

0. 586 1 

~:~~~I 
U.bUU 
0.604 
0.608 
0.612 
0.616 
0.620 
0.623 

0. 627 1 
0.630 
0.634 I 
~:~~~i 
0.6431 

0. 646
1 

'::.649 
J.65::!1 
,).6551 
0.65 7 j 
0.6601 
0.6621 
o ""Si 
0.66il 
0.670 
0.672 
0.675 
0.677 
0.679 

weight 

O,QOO 
304.6£6 
5'38.551 
720 .. 127 
- _. - --
I:ItlL • .;S!;:I11 
974.533 

t~;~: ii~ 1 

1190.835 
1236.003 
1272. o~n 
1300.879 
1323.?66 
134-1.863 

~~~'~ :'~~~ I 
'l.3T5.463j 
1381. 712 
1386.197 
1389.228 
1391.061 
1391.906 
1391.,937 
1391. 296 
1390.104, 

:~!~. ~~? I 
.1..)00. '1'1'1j 

1384.127 

1381. 565
1 1378.807 

1375.892 

1372.
855

1 1369.723 
1366.519. 
1363.264 
1359.974.j 
1355.553 1 

~~~~'~~:I 
l.:S::'U.ULl 
1"346.708 
1343.410 
1340.131 
1336.877 
1333.652 
1330.458 
1327. 298 1 
1324.173 

~~i~: ~~~ 1 
1315.0~7 

1312.058 
1309.128 
:306.240 
1303.391 

~~~9'~~~1 
.I.L';1I.1:I101 

1295.0891 
1292.402j 
1289 754 
1287. 145 1 
1284.574 
1282.042 
1279.547 
1277.088 
1214.667 

",toc.:: ..... toe'" 
size biomass 

5.517 25045.803 
5.20'4 22415.116 
4.941 20260.660 
4 .. 717 18469.375 --_ .. _--- -- . 
' •. '''jlO::lOU. I J:l1 
4.354 15676.069 
4.205114571.3561 
4..07_2 13613.233 
3.952 12775.862 
3.845 12038.967 
3.747 11386.432 
3.658 10805.303 
3.,576 10285.057 
3.500 9817 .072 
3.4.30 1 
3 . .3 65 1 
3.3051 
3,,248 ! 
3.1951 

3. 145 1 
3.098 

3. 054 1 
3.:012 

2. 972 1 

~:~~:I 
<..oo'<j 
2.831 
2.8001 

2. 77 01 
2.742 
2. 7 141 
2.6881 
2,.6_62 1 
2.638 

_-2._ 614 1 

~:~~~I 
";'.:::''11:1 

2.528 
2.508 
2.489 
2.00 
2.452 
2.435 
2.4181 
2.4011 
2. 385 1 

~:~~~I 
2.340 
2.3251 
2.3111 
2.297 1 
2.2841 
2.271!· 
2.258 

2. 246 1 
2.234 

2.2221 
2.210 
2.199 

2.
188

1 2.177 
2.167 

;:i;~1 
2.136' 

939~ .221 1 
9010. 570 1 
8661.14.11· 
8341.735 

8048.
786

1 7779.250 
7530.515 
7300.331 
7086.7491 
6888. 07 ~ I. 
670? A23 
6529. 7 041 
636 7 .574

1

' 
6215.429· 
6012.3 77 1 

593 7 .6291 
5810.481 
5690.305 
5576.539 
54_68.677 
5366.266 
5268.897 [ 
"171'> 1 'l'l I 

~~~i:~~~1 
:::,vV.).:::'VI:I 
4922.935 
4845.865 
4772 .068 
4701.335 
4633.471 
4568.301 
4505. 661 1 
4445.402 
438 7 .3841 

:~~;: g~ I 
4225.55 7 1 
4175.3241 
4126. 7 82[ 
40 7 9.8441 
4034.. C81 
3990.4581 
3947. 863 1 
3906.5 7 61 
3866.5361 
3827.684 i 
37 89.9651 

3 7 53. 329 1 
3717.726 
3683. 113 1 
3649.446 

~~~;:~;~I 
';;!;:I!;:I.:S. I':si 

1 January I Spawning time , 
1.-1 c: ., 0 ..... p.s .... oc .. , ~p.s_cc .. .,..p. El_oc .. 

I 
,I _p.S_oc __ 

siz8 biomass 

4.274 23]61.'151 
3.964 20738.988 
3.704 18592.259 

~-~~:I~~~~~'~~? 
.,)'£::O<'I.LJ.Ju,.£OJj 

3.125114029.776 
2.97811293.2.10°1 
2.8~8 l1QffO.858 
2.731 11150.218 
2.625 1041,9.911 
2.530 9773.825 
2.44.3 .9199.011 
2.363 8684.-953 
2.290 8223,,032 

;:i-~~I L.Wlj 
2.047 

1. 996 1 
1.948 

1. 903
1 

1.861 

1.,821 1 
1.783 
1.7471 
1. 713j 
1. 680 1 
1. 650 I 
1. 620 i 
1. 5921 
1. 5651 
1. 540 I 
1.

515
1 1. 4 91 

1.468 
1.4471 

i: :~~I 
1. 3861 
1. 367 
1. 349 
1. 331 
1.314 
1.297 
1. 281 

i:~~1! 
1. 236! 
1.222\ 
1.209[ 
1. 1951 
1. 182[ 
1. 170 I 
1. 157 
1.1461 
1. 134 I 
1. 1231 
1. 1121. 
1.101 
1. 090 i 
1.080 I 
1. 070 
1.060 
1.051 
1.041 

2H~:~?;1 
IUI:I~ • !;:I~" 1 
6770.7991 
64.83.358 
6219.229 
5975.806 
5750.839 
5542.383 
5348. 7 451 
5168.4491 
5000.2011 

:~!;:~~~I 
45j'.'.~~bl 

4426.933 
4304.1:9 
41'38.4.27 
4079.:)18 
3975.448 
3877.266 
3784. 063 1 
~l'>q",-471 

3611: 157 1 
3530. 819 1 
3454.1801 
3380.990 
3311.021 
3244.063 
3179.925 
3118.431 

~~~~:~!g! 
2948. 258 1 

~~~;:~~~I 
2 7 96. 771

1 
2749.900 
2704.679 

:66::.. 021 1 
26:'8.S47 
25 7 8.08° 1 
::!539. 650 I 
2500. 493 1 
2463.545 
2427.750 
2393.054 
1359.406 
2326.759 
2295.069 
2264.292 

size biomass 

-4.274 23361.757 
3.964 20738.988 
3.704 18592.259 
3.483 16808.517 , 0_0 ,,,,..,n..., 000 

~:i;;li~~~~:;~~1 , 
2.978112932.~001 
2.848 11980.858 
2.,731 11150.218 
2.625 10419.911 
2.:530 9773.825 
2.443 9199.011 
2.363 8684.953 
2.,290 8223.032 

~ ::i~~ I 
~:6~~i 
~ ::~~~ 1 
1.903 
1.861 

1. 8211 
1.783 
1.,747 

1. 713 1 

i ::~~~ 1 
1.tlLUI 
1. 5921 
1. 565 
1. 540 
1. 515 
1.4.91 
1. 468 
1.447j 
1. a?s 
1 :_4051 
J. .JO<.> 1 

1.367 
1.349 
1.331 
1.314 
1.297 
1.281' 
1. 2661 
1. 251 
1. 2361 

i:~~~1 
1.195 
1.182 
1.170 I 
1.

157
1 1. 14. 6 

i:g;! 
1.112 i 
1.1011 
1. 090 
1. 080 
L 070 
1. 060 
1. 051 
1. 041 

~;~~: ~~~ 1 
IUtl~ • ::'~Ij I 
6770.799 
6483. 358 1 
6219.229 
5975.806 
5750.839 
5542.383 
5348.745 
5168.449 
5000.2011 

:~~~:;~~I 
4!}:- I . .j 10 I 
4426.:J33 
4304.:791 

4188.4: 7 1 '°.7 9.019 
3975.44e-
38 77 .2661 

3.78. ' .. 0631 _16Q'i.471 
361'1: 157 1 

3530.819 
3454.180 
3380.990 
3311.021 
3244.063 
3179.925 
3118.431 
3059.419; 
3002.7401 
2948.2581 
2895.84.61 
2845. 386 1 
2796.771 
2 7 49.9001 
2704.6 7 91 
::!661.0111 
26:'!3.e4 7 1 

2578.0eol 
2538.650 I 
2500.493j 
2463.5451 
2427.750j 
2393.0541 
2359.4061 
2326.7591 
2295.0691 
2264. 292 1 
2234.391, 

:2~~.~~61 
':.1. I I .vo'! 

(cont. ) 
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Table 2.2.7.4.2 continued. 

Tuesday, May 5, 1998 
Cod in the ~aroe Plateau (Fishing Area Vbl) 

36 

(cont. ) 

, Reference_I Catch -in 
Factor F ____ : numbers 

1.3:600 
1.3800 
1.4,000 
1.4200 
1.4,40°1 
1 4fiOO 

1:.4800 ! 
J..::Juuu 

1.5200 
1. 5400 
1.5,600 
1. 5800 
1.600d 
1.6,200 
1. 6'400 I 
1.6'600 
1. 6800 I· 

1. 7000 

i:~~~~ 
1. 7 600 
1. 7 BOO 
1.8000 
I.B200 

1. 840.0 I 
1. 8600 
1. B800 I 
1.9'000 

1.9200·1 
1.9400 
1.9600 
1. 9800 1 
2.00.00 

. 
1. 04421 1.0595 
1.0149 
1. 0902 

1. 1056 1 
L 1710 

1::1:363! 
J.. J.::JJ. I 

1.1670 
1.1824 
1. 1.977 
1.2.131 
1.i284 
1. 2:4 38 
1.2,592 1 
1.2745 

1. 2899 1 
1. ]'052 
1. 3'206 
~.3359 

:.. .3513 
1.3_666 

1.3820.[ 
1.3974 

~ ... ~'" , 1 
:.4281 

1. 4434 1 
1.4588 
1.47411 
1.48951 
:.50481 
1 . 5.202 
1. 5356 

[ol"m::es: Run name 

0.688 
0.690 
0.691 
0.693 

0. 695 1 
0_ hq7 

0: 699! 
U.IUJ. 

0.703 
0.704 
0.706 
0.708 
0.709 
0.711 
0. 713 1. 

0.714 
0.716! 
0.717 ! 

0. 719 1 
0.:720 
0.722 
0.;723 
0.725 
0.726 

~ :,~ ~~ I 
0 __ 730 I 
0.731 
0. 7 331 

~:~~~I 
0.736 
0.738 

Date and time 
Computation of ref. F: 
F....:O.l 'factor 
F-max factor 
F-O.1 reference F 
F-max reference F 
Recruitment 

Yield per recruit-: Summary table 

1 January 

I 
Catch in Stock I '-:,tock I -Sp: stock 
we'ight size bl.omass Sl.ze 

1265.:330 
1263.081 
1260.'865 
1258.681 
1256. 528 1 

g~i: ~i~ I 
1250.254 
1248''-222 
1246.218 
1244-'243 
1242.296 
1240.,:375 
1238.:481 
1236. 614 1 
1234.772 
1232.'955 i 
1231.1631 
1229.394 
1227.650 
i225.929 
1224.231 
1222.555 
1220.901 
1219.26.81 
1217.65 7 1 
1216. 066 1 
1214.496 

1212'.946'·1 1211.415 
1209.904 
1208.411 
1206.-93 7 1 

YLDE'ET04 
05MAY98: 11 :24 

2.
,26

1 2.117 
2.107 
2.098 
2.08'91 
? _niW 

:2 : 07 i 1 
.::..vo..;! 

2.054 
2.046 
2.038 
2.'030 
2.022 
2.015 

2. 0U7 1 
2.000 

~:~~~I 
1. 97 B 
1.971 
1.964 
1.957 
1. 951 
1. 944 

3523.
469

1 3493.973 
3465.214 
3437."163 

3409. 793 1 
l1Al_ n77 
3'356:'992 1 
3331.514 
3306.621 
3282.292 
3258.508 
3235.249 
3212.497 
3190.234 
316s.44:'1 
3147.114 
3126. 225 1 

;~~~: ;i~ I 
3066.07"11 
3046.815 

3027.,934
1 

3009.419 
2991.258 

~~~~:;~~I 
2938. 793 1. 
2921.945 
2905.402j 
2889.1551 
2873.1961 
2857.51 7 1 
2842.110 

Simple mean, age 2 - 10 
0.1930 
0.4307 
0.1482 
0.3307 
Single recruit 

1.006 
0.998 
0.989 
0.981 

0. 974 1 
() _,qhh 

6. 958 1 
u.:::O::Jl. 

0.;944 
0.:937 
0.j930 
o .i923 

~:i~ig 
~:!~~; I 
0.:890 1 o .i884 
0.:878 
0.872 
0.'867 
0.861 
0.855 
0.850 

6:~;~1 
0. 834 1 
0.828 
0.823 
0.818 
0.813 
0.809 
0.804 

Numbers 

Sp.st'cick 
biomass 

2149.571 
2122.816 
2096.768 
2071.400 
2046.6861 
2'022.599 ! 
:~~~·!:~I 
J.:110."'~'l 

1953.872 
1932.069 
1910.785 
1890.002 
1869.703 
1849.869 
1830. Q86 1 

1811.538 

g;~: ~;~ I 
1757.158 
1739.809 
1722.827 
1706.201 
1689.:920 
1673.973 
1658.-349 
160.039 
1628.034 
1613.323 
1598.-:399 
1584.153 
1570.377 
1557.263 
1543.904 

Grams 

Spa\ming time 

Sp.stock 
size 

1. 006 
0.998 
0.989 
0.981 

O. :94 4. 
0.937 
0.930 
0.923 
0.,916 
0.910 

~:~~~I 
~:~~~I 
0.878 
0.872 
0.867 
0.861 
0.855 
0.850 

~::;~I 
0. S34 1 

UUI 
0.B09 
0.804 

tJuITIbers 

Sp. stock 
biomass 

2149.57-1 
2122.816 
2096.'768 
2071. 400 
2046.' 686 1 
:;0 on .-t:,Cjq , 

1999: ii61 

H~~::~HI 
1910.,785 
1890.:0021 
1869.;703[ , 
1849.i8691 

~~i~ ::~~~ I 
1793.:010 I 
177.1 :IHU:I 

i 757 :i:15S[ 
1739.'809 

1722.827'1 
1706.201 
1689.920 
1673.973 " 
1658.34 9 I 
1643.03'9[ 
16:.!tI. U::!41· 
1613 i32J 
1598.8-991 
1584.753 
1570.377 
1557.263 
1543.904 

Grams' 



Table 2.2.8.1. Faroe Plateau cod. Probability density functions of the 199811999 fishing mortality under various 
assumptions of effort distrib~tion. 

IF 8155 Days Fished 
by LL<100 

, IFlshing 
'IMort -

0.07 

I 
0;08 
0;11 
0.13 
0.14 
0.16 
0.18 
0.20 
0.21 
0.21 

I 0.22 

I 0.23 
0.26 
0.29 
0.33 
0.36, 
0.37 
0.37 
0.38 
0.40 
0.45 
0.47 
0.52 
n ~. 

V.O~ 

n ~~ 
V.ill 

0.59 
0.64 
0.68 
n7, 
V.f I 

n7~ ......... 
....... .., 

0.88 
1.06 
1.96 

CumuL 
Freq 

0.02 
0.05. " 
0.08 
0.11 , 
0.14 
0.17 
0.20 
0.23 
0.26 
0.28 
0.31 
0.34 
0.37 
0.40 
0.43 

,0.46 
0.49 
0.52 
0.55 
0.58 
0.62 
0.63 
0.66 
n .... n. 
V.O~ 

n ~n 
V.I' 

0.75 
0.78 
0.82 
n C~ v ......... 

0.88 
v .... ,' 

0.94 
0.97 
1.00 " 

IF 8155 Days fished IF 8155 Days( X 2) 
by ST <400 , fished by JIGGERS 

IFlshing Cumul. IFishing Cumul. 
IMortality Freq I Mort Freq 

I 
I 

" 

0.09 
0.11 
0.14 
0.20 
0,23 
0.23 
0.24 
0.26 
0.27 
0.29 
0.30 
0.32 
0.38 
0.42 
0.44 
0.47 
0.50 
0.53 
0.57 
0.60 
0.62 
0.64 
0.67 
n~n 
U./G 

n ~. 
V.I..,. 

0.75 
0.76 
0.77 
0.78 
0.80 
..... ~ ... 
0.91 
1.04 
1.71 

0.02 
0.05 
0.08 
0.11 
0.14 
0.17 
0.20 
0.23 
0.26 
0.28 
0.31 
0.34 
0.37 
0.40 
0.43 
0.46 
0.49 
0.52 
0.55 
0.58 
0.62 
0.63 
,.. ~"" V.OO 
n~n 
V.U~ 

n~'" 
V.le. 

0.75 
0.78 
0.82 
0.85 

," 

I 
I 

I 
I 

I 0.88 
n Q1 ,I .... ...... 
0.94 
0.97 
1.00 

0.07 0.02 
0.08 0.05 
0.11 0.08 
0.13 0.11 
0.16 0.14 
0.18 0.17 
0.19 0.20 
0.20 0.23 
0.20 0.26 
0.21 0.28 
0.21 0.31 
0.22 0.34 
0.25 0.37 
0.28 0,40 
0.31 0.43 
0.34 0.46 
0.35 0.49 
0.37 0.52 
0.39 0.55 
0.43 0.58 
0.44 0.62 
0.48 0.63 
n ~n n~~ 
V.;JIV v.uu 
,., ~. ,.,an 
V.'-'I V.U;;;I' ,,,,., n7" 
V.,J,J V.I," 

0.54 0.75 
0.59 0.78 
0.64 0.82 
0:69 0.85 
0.74 0.88 
n Rn - ........ _ .... . 
1.03 0:94 
1.37 0.97 
1.83 1.00 
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I ' ::::. r longliners > 100 GAT 
1,400 ~ . ..' 

i;' 1,200 -', ...Q 

! 1'~:~ \ p":"'" 
8- ... If, ~ / 

600, • . •••• 

400· - .... ~ .• : ..... ..•. 
200 .: long liners < 100 GAT - ... : .. ' • ••••• o --~~- ~-~_~~~~~~ 
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.. <:\iV\_ 
, I 

"~VV _. 

1,000 ~ 
..... • · . 
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~ • 
· . .... Singletrawl < 400 HP 

" 600 -.. 
" 400 0...,. Q. 

" ...... 
Iii ___ , •• ~1Ii 

.'~ 

200 -

1991 1993 1995 1997 

-"~--i-

2,000 

1 
Singletrawl400-1000 HP 

1.600 •••• 
: .. , 

i ,,200
1 

\ •. 
~ 800.J.. 
t3 ~ 

• 
• 

·• .. -iiii. 

400 

o 
1985 1987 1989 1991 1993; "199$ 1997 

1,600 1,.'1\ pai.rtrawl < 1000 HP 

1,200 : .. ','. i :' A '11".. ' i. 
BooTI \ '. F\ 

i 
,., I: 

-11 
, 

I 
I 

I 

I 
I ? ~'. I \, 

400 j Pa,rtrawl> 100~ I' 
o ~ ~ I' 

1'985 19B7 1989 1991 1993 1995 1997, 

Figure 2.2.1.1. Catch per unit effort (kg/day) of Faroe Plateau Cod lanuar-December. 

7.-------------------~~----------~--------------_. 

• • • 

1978 1980 1982 1984 1986 1988 
Year 

-+-Age4 
-o-Age5 
-+-Age6 
""'-Age? 

-

1990 1992 1994 1996 

Figure 2.2.3.i. Mean weight at age for Faroe Piateau cod 1978-1997, 
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1986 1988 1990 1992 

Vear 

1994 1996 1998 

~Age3 

-D-Age4 
......... Age5 
__ Age 6 

__ Age 7 

-+-Age8 

Figure 2.2.3.2. Faroe Plateau cod mean weight at age 1 "quarter 1986-9~.Commercial data. 

Observed data 

1.00L .. iLo*: ~4 M*=JI( ..... ~ 
0.90" 1\ *''"---. M' ~. X/A\. 'it' / -, :. ~ge ~ I 

~ ~:~~~iI \ - ---V~-~K1V' n-r1:;::::: 
~ 0.60 __ Age 5 

g 0.50 __ Age 6 

~ 0.40 
D. 

~ 0.30 1 \/. \. 
-0.20 1 \ / "\ I 

.0.
10 1 \ ~ ~ 

0.00 ... ~~, ~ 
1983 1988 1993 1998 

Year 

Figure 2.2.4.1. Faroe Plateau cod. 
Proportion mature at age as observed 
in the spring groundfish survey. 
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----------

CPUE (kg/hour) in the spring survey 

:~~1 r ---:-----~---'--/Jf..-\---,1 

~::!I /". '-1 ! 400 1"\ I 
~ 300 t &.......... ,I 11 

u ~:ooo LI ____ --+ __ _+_ .... __ +-"-_-+-__ -+-_--., __ -1 - ,~,I 
1982 1984 1986 1988 1990 1992 1994 1996 1998 

Year 

Figure 2.2.5.1. Catch per unit effort of Faroe Plateau cod in the groundflSh survey. 

::j: 
i 140 

.c 120 TI 

8 
~ 
w 
::> 
Q. 
o 

100 . 

80· 

FiVe longlineis > 100 GRT 

~~ 1 <UT 
OL,-------+-------+I-------+-I--------+I--------+I--~ 

1986 1988 1990 1992 1994 1996 

Year 

Figure 2.2.6.1.1. Catch per unit effort of Farae Plateau cod for five longliners > 100 GRT. 
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Figure 2.2.8.1. Number of days used by the different faroese fleets 1985-97. 
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Figure 2.2.8.3. Faroe Plateau Cod. Cumulative probability distribution of the 1998 fishing mortalities under the current 
number of fishing days allocated for the- LL<l00, ST<400, PT>lOOO. LL>l00; OPEN, and JIGGERS. Three options are 
presented where the 8155 days allocated to the LL<100, jiggers and ST<400 is either used intirely by the LL (solid 
line), the ST<400 (line with +) or by the jiggers (line with triangles, with 18640 days). The probability does not reach 
1.0 on the graph because of a few very high catchabilities in 1985 for some of the fleets. 
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2.3 Faroe. Bank Cod 

'2.3.1 . TrendS·inlilndmgs and effort . 

Total nominal landings of the Faroe Bank cod from 1986 to 1997 as officially reported to ICES are given in Table 
2.3.1.1. The catches reached a maximum of 5,000 t in 19y.3dnrecent years the catches have declined from about 3;500 t 
in 1987 to only 330 t in 1992 and increased to 3,600 t in 1997. 

Due to the decreasing trend in the cod catches at Faroe Bank, ACFM in 1990 advised 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. The catches reported 
for 1992-.i994, th~ref9re~ partly. originate from: the shaiiower parts of the Bank. For. the.quota year 1 Septeutber .1995 to 

.31:August i996. a fix~_quota of ,i,050_t was set. The new. Iuanagefnent regime _wit~. fisping days w~, how~vcr, 
iniroduced at 1.June;,1996'.a1lowing longliiiers ap.djiggeis to fish.inside 1&1.e 200 m contour., The trawlers are allmNed_to 
fish outside the 200 m contour. 

2.3.2 Stock assessment 

B-iotogicai sampling has -been _taken ,in, the. most recent years from comrnercial :landings (the 1997 sampling, :leveJ ,is 
. shown' in Table 2.3. L2)"and from thc._groundfish:survey. The available, data' for the Faroe Bank cod are not: adequate to 
allow for a detailed analytical assessment of the stock, but the results of a tentative general production model are 
presented. 

The Faroese groundfish surveys cover waters on the Faroe Bank. Cod is mainly taken within the 200 m depth contollL 
The catches of cod per trawl hour in water shallower t..han 200 m are shown in Figure 2~32, L The CPUE declined from 
202 kglhour in 1984 to only 22 kglhour in 1990. The index of stock size has increased in recent years. reaching its 
highest value in 1998. 

The length distributions in the survey 1983-1998 are shown in Figure 23.2.2 and seem to reflect the development in the 
catches by having a wider range when catches are on a high level. 

A Schaefer General Production model was fit to the Faroe Bank cod landings data using the research vessel survey 
CPUE for 1983 to 1997 in kglhour as an index of stock biomass. The Schaefer model is defined by three parameters, the 
intrinsic rate of growth of the stock (r), the virgin biomass or carrying capacity (k) and the initial biomass at the start of 
the time series. The catchability coefficient (q) is derived analytically as the average (exponential of the average In 
(CPUEIB» q estimated in the period covered. 

The:model was fitted using Excel Solver to minimize the sum of squared residuals between the In (observed CPUE) and 
the In (predicted CPUE) where the predicted CPUE is: 

CPUEprerlt = B,. q 

the biomass is: 

BHI = Bt + (r. Bt (I-BtIk» - Ct 

and C is catch. 

Parameter values obtained last year were used as starting values. 

Year of Assess. 

1996 
1997 

Virgin Biomass 

11654 I. 
11706 I. 

Rate of increase 

558 
560 

q 

.027 
.0149 

Init. Biomass 

92941. 
1 \194 I. 
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The model parameters are not very stable and needed to be constrained (r $...0.55, k $...25,000 t. and Bi !S k). The 
minimization was done for 1984 to 1997 with the initial biomass estimated for 1983. It was not possible to get a 
reasonable solution, because the growth rate tended to be unreasonable high (over 0.76) if it.was not constrained, giving 
to low biomass (same size order as the catch). The result with r=0.55 is shown in Table 2.3.2.2. 

Target reierence points andJim_it referenl;.:e poin~ 

No specific values can be put forward as reference poims. 

2;3,4 Management considerations 

The-'ctata presented indicate 'that' the' stock ap'pears to be incrdas·ing .from its' previous- low: level. However, simiiaf'to 
Faroe Piateau cod, it ,is nor known if the increase in the- survey is due to increased abundance 'or increased avaiiabiiit-y. 
Trierefo're, -caution shouid 'continue· to be exe''rcised in :order to: rebuild· the bibmass.[o vaiues which ·wiii pr6duce-',g00d 
recruitment on a sustained basis. 

It shall be stressed here, that the catches may not be correct because the vessels are now allowed totish on both'the 
plateau and Faroe Bank during the same trip. This can intermingle the catches, making the catch from both areas 
uncertain. The :working group considers this to be very unfortunate, because this is destroying the ·catch. series JroDit:.thc 
Farce Bank which began- in 1965. The fish. managers 'should thus change the rules in order· to keep-both catch. sedes 
separate. 
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Table 2.3.1.1. Faroe Bank (Sub-division Vb2) COD. Nominal catches (tonnes) by countries, i986-97. As officially 
reported to ICES. 

1986 1987 1988 1989 1990 1991 1992 1993, :l9.94 1995 1996 1997 .) 

Fame Islands 1,836 3,409 2,960 1,270 289 297 122 264 717 561 2,051 3,459 

Norway 6 23 94 128 72 3~ 32 2 B '" i05 ~ 57 '" 138 

UK (ElWINI) + j 2 3 

UK (Scotland) 63 47 37 ;4 205 90 176 1 i8 227 551 382 3 

Total 1,905 3,479 3,091 1.412 566 425 330 385 953 1,217 2,490 3,597. 

.) Preliminary. 

1) Includes Vbl 

2) Included in Vb1 

3) See cod Vbl 

Table 2.3.1.2. Samples oflengths, otoliths, and individual weights of Faroe Bank cod in 1997. 

Fleet Size Samples Length Otoliths Weights 

Longliners <100 GRT 0 0 0 0 

Longliners >100 GRT 14 1,814 778 600 

Jiggers 15 1,956 890 840 

Sing. trawlers <400 HP 0 0 0 0 

Sing. trawlers 400-1000 HP 0 0 0 0 

Sing. trawlers >1000 HP 0 0 0 0 

Pair trawlers <1000 HP 47 50 0 

Pair trawlers >1000 HP 2 348 60 60 

Total 32 4,165 1,778 1,500 

Table 2.3,2.2. Landings, CPUE, predicted CPUE, residuals and predicted biomass of Faroe Plateau cod. 

Year Observed Observed Predicted In(CPUEIB) Predicted 

Catch CPUE CPUE Biomass 

1983 2,367 79.0 157.3 -4.60 7,842 

, 1984 2.216 175.2 145.2 -3.72 7,242 

1985 2,961 173.5 137.1 -3.67 6,837 

1986 1,905 266.1 114.3 -3.06 5,700 

1987 3,479 164.0 112.0 -3.53 5,584 

1988 3,091 73.1 77.9 -3.97 3.885 

1989 1,412 36.6 46.2 -4.14 2,306 

1990 566 23,2 38,9 -4.43 1,942 

1991 425 51.0 45.9 -3.80 2,288 

1992 330 28.4 58.2 -4.83 2,904 

1993 385 25.8 76.7 -5.00 3,822 

1994 953 44.7 99.0 -4.70 4,9-35 
1nnl: 1 ~1'7 95.3 114.1 -4.09 5.687 I;:I;:I,J I,"'" 
1996 2,490 362.1 125.5 -2.85 6,258 

1997 3,597 488.6 112.1 -2.44 5,588 

1998 1,037 • 3,772 

1999 4,220 

~) Preciicied 
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Figure 2.3.2.1. Catch per unit effort of FarooBank cod in the spring groundfish survey . 
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Figll~e 2.3.-2.2. Length distributions of Faroe Biuik cod in the spring survey 1983~98. 
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Figure 2.3.2.2 (Cont'd). Length distributions of Faroe Bank cod in the spring survey 1983·98. 
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2.4 Faroe Haddock 

2.4.1 Landings and trends in the fishery 

Officially reponed catches of haddock from the Farae Plateau increased from a low level of 10,000 t in 1982 to 14,000 t in 
1987, but I~ter,dect:e.as~ t~~La'very:low)evel in).QM3 anq 1994 beiow.4,OOO t; a1sJi.gh~ incre~_~o"abo.ut4,600 i w~no~ 

", for 1995 ~ut in.19Qfiat:ld 1997 catches_.a1mosldoubieq ~ch year to !ibuu~ 9,;~QO t~nd, 16,800 t"resPectiv.~ly (T~le '2.4.1). 
-.-Qfficially .reported,~~tc~ws fOl: 1-9,81-i~2 from,th~·.Fa:roe Bank. h~v~ v&i~ beto/~~·rl.:500,~d ,1,600 t (on ,~vei!i;~e 1,000 t). 
, but, dropped in 199~ 1996 to 300-500 t. The ,closure, ,of the fishery on the shallower parts oC the Bank. in 1990 and the 
introduction of a controlled fishery there since 1993, as described in Section 2.1, reduced the Faraese.catches (Table 2.4.2) 
whereas Scottish catches remained relatively high in 1990-92, However, in the assessment only the fraction of the Scottish 

,c~tche~,which I-I~v:~..'~een' ,reported to, the Faroesc aulhprities are~ inch,lded. In addition, some __ minor iFrem:h catches in 
Division V,b, rep'ort~d :tq tllre B'Clfpcse_-:a~thor.itieS:, :f.md mi,~~r Faroese _cat~hes of haddock in !,CES Sub:Piyi~i(:)!l IIa4 close to 

:,thc:PQund:a... ... j wiL~ $.up~Qivision{see Figure 2.1.!5 in !~t years .report~r, ~e used in the assessm~!)t (Taqle 2.4-_J)_ In 1997, 
,catch~s ,increase\l again Iq 1, 100 \. 

Faroese vessels have taken almosLlhe ,entire catchin, recent years/rable 2.4.3 shows the Faraes,e, landings"since 1985 and 
t.lte proportion taken by e-ftch fleet category. Pair trawlers and longliners took most of the catches in these yeru:s: and !~ithin 
these two groups the relative importance of the larger vessels has increased_ Due to poor catches and poor economic 
conditions. the efforLof, 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 spawningg;.ounds before and during the spawning perio,{iicorl since 1992 
(Section 2.1) has had an impacl on the haddock fishcIY as well. The catch rales for most fleets has declined draslically since 
the late 1980s. However, from 1995 the CPUE for most fleels has increased considerably (Figure 2.4.1). 

The 1997 monthly Faroesc landings of haddock hy fleet category' frbin- Sub~Divisions VD i' 'arid Vb},'- are shown on FigUre 
2.4.2. On the Plateau the catches are fairly evenly distributed throughout the year with peaks during the spawning season in 
April 'and in the winter:'bn'theFar6e Bank the monthly catches show a similar pattern. Although haddockis abycatch 'nthe 
pairtfawleis directed fishery for saithe; the pairtrawlerstake a very large' propo'riion of the haddock catches on the Faroe 
Bimk;the longliners larger than'loo GRTcome in·seconrlplace. On theFarae Plateau the longliner catches are substantial 
except d'uringthe soinrrler rritmthswhenrnost of the longlineis fishin·deeperwalers and/or outside the Faraese EEZ',The 
iongiirie': fishery -mostiy "wgels- Dulii -cUd- and hadduck, while'tftlwler catches of haddock in the most recent -years must ,be 
__ '---'-'-.;..1_..1- ___ t.:_~ __ ~'''':'L;, 
r~gatu~ iQ> i:l UY-'-'i:lll,,;ll. 

i I 

2.4.2 Catch at 'age 

For the Faraese landiogs, catch-at-age data were provided for fish taken from the Farae Plateau and the Farae Bank. Data 
~---' ... L __ -~~_'.:_:,,....:.:.:.,;:-",; ___ - ---;-_~t.:.:;,;,,_:..t:;..;. ~i..::_ .. ./::_1.. ,.;.~!:L..~1;~ .. ~~ -.~- .::.;.;1 ....... ,~ .• :~.-. ~1.."" ;. .......... "" .. j. ....... L- '1"'1-."" <,,,,""'';'''I~'';n- ;~t"'n"~th ;n .'1'007_",;"",,_ 
~rUlll UlI; lW~ at~i:1:'i wc ,,",UII1UIII\;;U a;:, UIIIJ u;:'u CUIIJ l}1;;OUIIJV",'f lU '--"-'.lU1l5 ~u UII..- 3QlIu".. 3l .......... _ .. Ill..- 3U.IlIY.UOO "'""U~UJ 0 ... -"-", ....... _ 

r~Q. 9rS,il1npl,~·s: 
No. 'of IJngtti measurements: 
No. of individual weight measurements: 
No. of otoliths: 

252 
'49397 

5219 
8603 

i' ; 

Samples from e~ch--flee't category were disagg:regated by season and then raised hy the catch proportions to give the' 1'997 
catch at age in numbers for each fleet (Table 2.4.4). Catches of some minor fleets have been included under the others 
heading. Nocatch~at-a~e data were available from other nations fishing in' Far6esewaters. Therefore, catChes by UK 
trawlers were aSslimedtohavetl\e same age composition as'Faraese otter board trawlers greater than 1000 HP: The 
Norwegian longliners were assumed to have the same age distribution as the Faraese longliners greater than 100 GRT. The 
mosl recent data Were revised 'according to the fInal catch fIgures. The resulting total catch at age in numbers. are, given in 
Table 2A.4andTable214.5.' , 

2.4.3 Weight at age 

'Mean Weight-at-agedatit are provided for the Faraese fishery (Table 2'.4.6). The surn-of-products check for 1997 was 1.03. 
'Figute 2:4.3 shOwsthanhe meanweights-at-age for most ageg;.bups, which we,edeclinlllg since the mid":'1980s, stabilised 

at a low level for 2C3 years, increased again in 1993-1995 but have since decr&ased.B'y'tomparingilie mean weights at age 
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for the commercial landings in the fIrst quarter of the year in 1998 with the recent years the growth seemHo have decreased 
funher for the ages 6 and younger (Figure 2.4.4). 

2.4.4 Maturity at age 

Maturity-at'agedata were'available from the Faroese GrouhdfIshSurveys' 1982~1998. The surveys are carried dtit in 
FebruarY-March, so the 'matorityat age is detennined just prior to the spawning of haddOCk ill Faroese waters aildthe 
deteimin~t1ojjs<ifthe different maturity stages'should berelatively'easy. In Cordertoreduce eventoal year to' year effects;dUe 
to possible'inadequate sampling and at the same time all'ow for trends in the series, a 3 year running average was used incthe 

, assessmerit at the 1996 meeting of the Working Group. I 

in 1996, a mooel describea in the 1993 North Western Working Group Report (ICES C.M i993iAssess: 1'8)was uked in 
ord~t to predict matUrity a1 'age. Tne basiC :ffi6ci:el used was' a GLM with a Logit link function describing maturity at age :as a 
ftlilction o{age, year tHlss strength; inean weigHt at age and a ye:ar effect. Of-those factors age. mean-weight ai-'-age-and year 
were significant and no other variables were needed. However, the predicted maturity at age values from the model wereoot 
very different from the observed values so the procedure with running 3 years average was used in the assessment and 

, repeated this, year. A comparison of the observed maturity at age series and the running 3 years average series ,is shown 'in 
Figure' 2.45. 

2.4.5 Assessment 

Turu~g and estimates of flshinl$ mortality 

Severai catch per uniI:effori series ar~ ,availaghf: for tun'ng. Tney consist of two trawl groundfish surveys in rebf1;1~1iV~~ch 
(from 1983) and.in J~ly."August (from 1992) and 8 commercial series. In the.surv.ey~, lhe estimates of catches innurn\>~t~ at 
age per trawl hour in the surveys,are used as.i(they represented one t1eet with the same effort for all the years in the luning 
process. In order to have. the most r!'Centdata av~ilable for. tonjng, the spring surv.ey is shifted back fromfebru"1')';Mi'I'ch to 
tile end of December the y~ar before: 7 of the corn.,mercial series consi,st of effort, n:te,a~ured in n~I11ber of fis~i,ng "d~X~.,~.nd 
the corresponding catch at age in numbers for each fleet; in addition this year a new commercial tuning series Was ayailable 
based on logbook data 1986-1997 for 5 longliners larger than lOO GRT and this series consists of effort measured in hooks 
and the corresponding catch at age in numbers. The catch per unit effort is fIrst calculated for each statistical rectangle and 
weighted by the proportional catch before the total catch per unit effort is derived. ,. . . 

FOUowin!!nurnerous analvses of all avail~ble ~~ries of catch and effort data. it was deCided at the 1995 meetin!! of tI1~ North 
- - , ,. - , ." ,",,' '- -, I:' ',-:- ,I '" ,. 

Western Working Group to reduce the number of t1eets to fIve and omit some years and ages from the series. Last year only 
4 r"\luced series were used for tuning of the assessment but when the same updated series was used for tuning of this years 
assessment they resulted in very unlikely low fIshing mortalities and very highyear class strengths of the most recent year 
classes (Working Document No.I). 

The new summer survey .gave poor diagnostics when used for tuning of the XSA presumably due to a poor coverage of the 
survey area prior to 1996. From 1996 onwards the number of stations has been considerably increased and it is expected 
that this series, will be of great ;value as a tuning seIi~s for this stock in a few years. This year it could not be used, however. 

:. ' , ' , ' , , " • ~,' ; ,.- , ,- '" ,. '.' , -,,' 1'- -

The diagnOstics from the new comrnerciall~~~in~r seri~sbase<!on number of hooks and the corre~ponding. c~ichai:age in 
numbers 100k.,J,more promising except for some years.andages jVhich consequently were removed frOl;nthe series, . 

"1 :'! ";--1 

The working group then' decided to use, t""o <if the commercial series from last years assessment, Le., the longlin!,fs loss than 
lOO GRT and the pairtrawlers larger than 1,000 HP, and the new iongiiner series consisting of the 10gboQk data .. \fom 5 
selected longliners larger than 100 GRT, in this years tuning of the VPA (Table 2.4.8). 

Several XSA runs were made with different settings. The retrospective patterns of the resulting fishing mortalities in fIve 
runswith different shrinkages are presented in, figure 20,4.7 A-E.,Based on this, the working gJ'oup decided .t" uS\' the XSA 
sruuVkO} jnth~}l8SeSSmenL The di[fer~ilc.e)R~ween)he_ paitern o'f shrlnkages"O.7 ~d 0:8 w:~ negiigi~~~ b~t-th~' tu~ing 
~lm.l~Ik Q.?,g<i:r~ sligh~Iy better ;diagnos.tics and ,f.0nverg~~ after fejWer iterations t:han the one ~rlmnk 0.8. 

The diagnostics from the XSA are shown in Table 2.4.9. 
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, The fishing mortalities from the final XSA run are given in Table 2.4.10 and in Figure 2.4.10A. Up to 1989-91 there was an 
increase in fishing mortality. This is consistent with the decreasing stock sizes and the information on increased effort (more 
hooks per set) anddeereased hook'sizes in' the long line fishery. However, <frorri ,1992;.· the< mean Ffor ages 3-7 decreased 
again which may bepiu1:ly explained by the introduction of a fishing ban on the cod 'Sp.awning grounds \>efore and during the 
cod spawning season,andth", poor<eeonomicSimation for most fleets whichis.teflected .in:the decline in, number of fishing 
days'in- 1993 and-;[994:as,(seeri 'in Table 2.-1.4.' In: tl"aOse-Yeill"s? J.11.e fishing morwJit}l is· estimated to be below; t,l}e natm;al 
mortaiity uf 0.2. A slight increase in mean F is noted in :1995- but in..l9.96' anq. 1997 the fishing mort~l!ty"j~r~a.q>.d 
considerably which also is in dgiccment ... viL'1 the increased number of fishLTlg days as seen in Table 2.1.4. The mean fishing 
mortality for ages 3-7 in these two years is estimated at 0.28 and 0.32, respectively., 

2.4.5.2 Stock .estimatesand reCl'!lilment . 

The stock size in numbers. is : given in: Table 2.4.ll and a -SU[I'uToar'j of the "VPi1.:" wit.~ the- biom~s estimates is gh~'en in 
Table 2.4.12. The spa~vning stock biomass decreased from over 68 000 t in 1987 to 26 000 t in 1994, incre~sed to 25 000 t 
io,1995 but have since increased considerably to, almost 60 000t in 19.97. The decline. inthe spawningstocl< \>egan in t~e 
late 1970sdue to very poor recruitment in those years. 'lbe stabilisati,o~ i~the sp~wning stockbjomaS&at "relativelyhigh 
leve) in the mid ... 1980s was due. to the relatively: good 1982 and 1983 ye;ar,~lasses,~ut. the ~,Iine. since then was partly due 
. to· peor year classes since·i:·the: !fIjd~1980s; . as well as' : the pronounced decline 'in, the ;mean. weights: at. age in th~. stoc~. The 
mea.'1 weights· at age increase-d·for most ages from 1993.:95 but'are now decreasing ,again (Figure 2.4.3). The 1.993-,ye~:class 
is estimated to be· the second 'best 'in :the: 'series and the 1994 year ·class just below the· long term. av~rage. 

2.4.6 Prediction' ofcalch and biomass 

2.4.6.1 Input. dat.a 

2.4.6.1.1 Short-term predh::tinn 

The input data for the short-term predictions are given in Table 2.4.15. 

.. . 
The,year.,c1~ses ~p ~o: 1995 i.l,lcI.usive are'from",:~~f:; final VPA while li1e 1996-97 year classes at age 2 were 'predicted using 

, th~ :RCT3 pragr~m .. A~ input .for RcT3. stradfied~ean~atch-per -hour of age; groups 1-3 in' the Paroese groundfis,h' survey 
1986-:98.wer~ u~ed (t~ble 2Ao 13)., fri order to haye' the most recent infOrmation iri'the prediction; the survey estimates'from 
the spring were ~hifted oack to therend of tlie year before. The output from the~ RCT3 is given ,in Table i:4.14.The~large 
discrepancies between the XSA and the RCT3 'values for the year classes; especially the 1993 'and the' 1994 year classes. 
was discussed in last years report and will not be repeated here. The 1998 year class at age 2 was estimated as the average of 
the 2 year olds in 1986-99. i.e., 1984-95 year classes from the final VPA, the 1996--97 year classes from the RCT3. 

The ,exploitation pattern used in the prediction was derived from averaging the 1995--'1997 fishing mortality matrices from 
the final VPA and then rescaling the averages to the 1997 level. . 

, The mean weight at age for ages 3-9 in 1998 was predicted using a multiple regression analysis. The mean weight at age 
was predicted by'the parameters age, ·catch in numbers from the final VPA and the rneanweights for the preceding yea! and 
the 'preceding age. The regression analysis showed a significant relationship for the 'above ages. The mean weight at age for 
the two year olds in 1998 was calculated as the average weight at age Tor age 2~in J995-97.The 1993 mean weights at age 
were also applied for 1999 and 2000. 

The maturity ogive for 1998 and 1999 is based on samples from the Faroese Groundfish Surveys and estimated as the 
average of the 'observations in 1996'98 and 1997'-'1998. respectively; The maturity ogive for 2000 is estimated as the 

average 1996-'1998. 

2.4.6.1.2 Medium-term prediction 

The working group did not make any medium-term predictions. 
" '. "'! 

:i 
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2.4~6.i.3~;,: Long .. term,;rrediction 

TheiilPut'data for' the long4erm yield and spawning stack piomass (yield per recruit calculations) are listed in T~ble 2,4:(7. 
Mean weightsCat-age are· averages for the 1977-1997 period. The maturity ogives are averages for the years .19~3~97.: 1),e 
exploitationpaltem was derived from thefishing'mortality matrix from the final VPA as average F-valuesfor. the long time 
. periOd. -Before averaging' the annual fishing, mOtilllities were, scaled to let the Fbar(age3-7) equal l.0. In th.6 inpiJt ~blc -L':ic 
values" ru-e-:rescaled again'to the Fbar( age3-1} long tCiffi average. 

2.4.6.2 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 . .\8 and Figure 
2.4.1OC. Fmax fu"1d Fo.l are indicated here as 0.53 and 0.19. iespectivcly. FiGm Figure 2.4.11. showing t.':ie recmitlspav.,ning 
.;+ .... ~1:..' ~1 .. ~~:....._:"1..,:_,, .... _'...1 ( ........... ,'T' ... 1..I"...., A 1 Q 'C ...... .4 t:;, __ ." .......... "I ...... I .. t<>rI tr. ha. (\ ,), "n.4 (\ Q'l r ............. ti" .. I" 
.:')L",",~ u . .-laLlvn31I1p, allu nV1I1 .L aul ..... "-."T.l U,.L mal allU.L high ........ ~ .......... ~ ........ ~ .............. LV' ........ v.w ,,", ........ V ..... __ • ~...-"'y"""' ... "'.-LJ' 

In previous assessments of this stock the Minimum Biological Acceptable Limit (MBAL) was set at 40;000 tibetause 
ihe probabiliiy of a good recruitment is considerably larger wh(:n the spawning stock biomass is above this value (Figs. 
2 . .:1.1 rand' 2A.12'A). Therefore, this is an appropriate value for a limit reference point and thus,Bllm,is'se! at 40,000 1. 
The--Bpa was calculated as' the'vah!e- lying: !rstandard deviations :above Blim and is set to. 65;'OO(l t. The,Glc~~·_pro~amme 
(writt'en by 'Or R: Cook) ·was used la produce'four plots (Fig 2.4.12)'to determine the F reference points;, usi~g dataJrom 
this years XSA. The tefetence pOint F,,'wasohosenas the Fm,' value 0.25, which again corresponds 'loa SSB. 0(75,000 
t. This implies a buffer on 10,000 t to the Bp, value. (Figure 2.4.12B). If fishing at present level (Figure 2.4.12A), there 
is 13 % probability that the replacement line G(F) will be above the repl~cement line for the lowest observed spa""ning 
stock biomass Glo~. From the cumulative Flo~ distribution plot (Fig 2.4.12C) it can be seen that the probability that Fp, 
>=Flo" is approximately 25 %. This means.that once out of every 4 years the Fp, will be above the Flo"for which tlIe 
stock would be expected to decline to an equilibrium spawmng stock biomass below the lowest observed. An 
equilibrium yield at r = Fp, = 0.25 is approximateiy i7,000 t (Figure 2.4.i2D). 

The Film is defined to be two standard deviations above Fp, and is calculated to 0.40. 

The history of the haddock fishery in relation to the four reference points can be seen in Figure 2.4.13. In the period 
196,I~nthe fishing mortality was aboveFlim and the spawning stock biomass was below Bpa. Exceptfor 19'17 ... 19:TSthe 
stock/fishery was in a precautionary zone.in·the period 1974"':1.98\. In 1987 the biomass wentbelow Bpaand tonti.~oed 
to decrease and went belo\.\' Blim in '1991. This decre~se in S!>B continued until the Blo," was reached in '1994': The 
piomasshas since increased, mainly due to the very go~d 1993 yearclass. ' 

2.4.6.3 Projections of catch and' biomass, 

2.4.6.3.1· Short·term prediction 

In the light of the performance of the new management system (Section 2.4.7), it is not unrealistic to assume the same level 
of fishing mor)alities in 19Q8as in 1997 .. The prediction was therefore run with a status quo reference F in 1998. The catch 
in 1998 is then predicted to be about 14 000 t and conti~uing wi.th this fishing mortality will resulUn a 1999 catch of I i 000 
t. The ,SSB, wili -in this case decrease from j 50 000 t in 1997 t9 42000 ,t in 1999. ami 36000 l in 2000, The fe~ult:r.of the 

• . _ t' .' t,· 'T"" .... ~ • r __ --' ' __ r" .... A ..... " snOIT-:tenn_preOlcuonare snOWTIm lame L;"+.10 anu 111 C"igure Z..,,+.lVl;-I" , 

2.4.6.3.2 Medium-term considerations 

'I r. 

Although no medium'term prediction was. made the working, group concluded that no future increase in. SSB is expec.ted, in 
the medium term. A decrease in SSB is aiready seen in the short term prediction from the predicted value, in 19~8. ,Therp_arc 
no signs of good recruiting year Glasses in u1.e survey. ..' 

2.4.7 Managements considerations 

In order to evaluate the fishing mortality that could be generated in 1998 and 1999 from the preserit n'umber of fishing 
days aiiocated lu each fishing fleets. the pClI"Lial fishing mortalities by age and year were calculated for all fleets from the 
catch at age ratios for 1985 to 1997. The S3.i"TIe analysis as for t.1e Faroe Plateau Cod was performed on the Farce P!'ateau 
Haddock. Figure 2.4.14 shows the average partial F at age by fleet for 1993 to 1997. This figure shows that the long 
liners> 100 GRT are exerting the highest fishing mortality on the stock. Furthermore, the longliners < lOO GRT are 
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exerting more than three timesilie'fishing 1116rtality on thesl6ckJh,m the ST <400 HP and fi'fty times the fishing 
mortality that the jiggers are exerting on the stock. '. . . 

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 Figtire 2,4,15. Three options are presented where'the 8202 days allocated to the LL 
< lOO (Iongliners below 100 GRT),'ST < 400 (otterboard trawlers less than 400 HP) and Jiggers is either used entirely 
by the LL < lOO, the ST < 400 or by the Jiggers (16404 days). The fishing mortality referred to so far do not indude 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 fleetsacco,wted for? %.of 
the total haddock catch in 1997, So these two fleets should be expected to exert at least a fishing m<?rtality of 0,!)34. 
Therefore, in examining, Table 2,4,19,' the 0,034fI:om the STshould'be :added to the fishing mortality columri to reflect 
me aCtivities ()f IDeS-e twc5"-ileefs. The ie:;;uils snow wat there is an ipp['()xilnately' gO % probability;, wn~n ,~he longJiriers < 
lOO GRT-are using the "8202" fishing days. that the fishing mortaJity in 1999 will not exceed F = (.034+0.254) == 0.29, if 
u'le presentlevel ofJis!J.ing days)s u~_d in 199~-1,99~. 
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Tabk 2.~.1"Faroe ~lateau (Sub~divisiofl Vbi) HADDOCK. No~n~ c~tches «(Onn~s) by countries 
1982-1997. as officially reported to ICES, and the total Working Group estimate iil Vb. 

Country 
Deninark 
Fame Islands 

; France1 

Germany 
Norway 
UK(Engl.andWaies) 
UK(Scotlandji ' 
tInitedKingdom 
TOlal 
Working Group es[ima[e4.~ 

Country 
Denmark 
Fame Islands 
France l 

Gennany 
NOlw-ay 
UK (Eng1. and Wales) 
UK (Scotland)' 
United 

1982 

10,319' 
2 

12 

10,335 
i 1,931 

1990 

1 I, 106 

+ 
94 
7 

1983 

11,898 
2 
+ 

,12 

1991 

8,074 

+ 
125 

1984 

11,41,8 
20 
+ 

10 

11,448 
12,378 

1992 

4,655 
164 

71 
54 

1985 

13,597 
23 

21 

13,641 
15,143 

1993 

3,622 

81 

l) Indudilli; catdieS fiulli Suo-divisiun YHo2. Quantity unknown i 9&9- j 99i. i 993 and i 995-97. 

2) Provisional d.!!ta 

J)From 1983 to 1996 catches included in Sub-division Vb2. 

4) Includes catches from Sub-division Vb2 and Division Ha in Faroese waters. 

5)lncludes French catches from Division Vb, as reported to the Faroese coastal guard service 

6) Reported as Division Vb. 

1986 
1 

13,359 
8 

22 

13,39i 
14,477 

1994 

3,675 

22 ~ 

31 

60 
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1987 
8 

13,954 
21 

i, 
13 
2 

14,000 
14,882' 

1995 

4,549 

5 
28 ~ 

23 

1988 1989 
'4 

10,867, " '!'J,506 
1:4 

54 

10,939 13',617 
11,178 1~:325 

1996 1997 ' 

9,152 16,565 

164 45 
5 



Table 2.4.2 Farae Bank (Sub..division Vb2) HADDOCK. Nominal-catches (tonnes) by countries, 
i982~1997, as officialiy reponed to iCES. 

Coun~ 1982 1983 1984 1985 1986 1987 1988 1989 
Faroe Islands 1,533 967 925 1,474 1,050, ' 832 1,160 659 
France l 

Norway 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;086 882 1,218 705 

Countri 1990 1991 1992 1993 1994 1995 1996 1997 2 

Farce Islands 325 217 338 185 353 303 338 1133 
France l 

Norway 97 4 23 8 ' I ' 20 ' 40 4 
UK (Engl. and Wales) + + 
UK (Scotland)' 725 287 869 102 170 39 62 
Total 1,147 508 1,230 295 524 362 440 1,137 

i) Catches induded in Sub-division ,tD i. 

2} Pro"isional data 

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

Table 2.4.3 Total Faroese landings of had~k trom Division VI:? and'the'oontribution ,(%) by-each Ileet categorf (metier). 
In the column 10 the right an;! the average t1add~k percentages of the total landings of all species by each' 
fleet (,..l;I,tegory_ 

1985 1986 1987 1988 1989 ' 1990 1991 1992 1993 1994 1995 1996 1997 Haddock % 
Open boats 7 7 11 ;-2 3 2 3 2, . 2 '2 16 

""" ..... ~M j 39 39 39 49 58 60 56 46' 24 18 23 28 31 '36 
Loogliners > 100GRT 13 12 13 19 18 Hi 18 22 25 25 36 36 36 21 
Otterboard trawlers < 400HP 1 2 2 2 1 1 2 2 8 8 7 6' 3 11 
Otter board trawlers 400-999H 6 3 5 4 3 3 1 1 3 2 5 7 '6 12 
Otterboard trawlers> 1000HP 8 5 2 2 2 2 2 1 3 2 2 '3 1 - ... ~---.. - 19 20 i7 l,i 7 5 7 13 t'alrUBWlers < IUUVMt' I 11 10 8 7 61 7 
Palrtrawlers > 1000HP 6 10 9 9 6 B 11 14 22 29 16 1'3 " • Nets I 0 0 0 0 0 0 0 0 0 0 0 0 '01 0 
Jiggihg 1 0 0 0 1 1 1 0 0 0 0 1 ,1 1 
Industry trawlers 0 1 1 2 1 1 1 1 3 3 0 0 0 5 
Other ears 0 0 0 0 0 0 0 0 0 0 0 0 :0 1 
Total catch, tonnes utted 13570 12967 13829 10697 12866 10319 7469 4103 -,3275 3629 4371 8535 15890 
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Rl TableVI.4 

Vbl 
Age Open 

Boats 
1 0 
2 1 
3 60 
4 160 
5 6 
6 1 
7 1 
8 1 
9 2 

'10 3 
'11 1 
'12 1 
'13 0 
'14 1 
'15 0 

Total no. 238 
Catch, t. 230 

Vb 1 
or. 
I:lR' 

LLln 
<1001 r 

~~ 

11::1 
3461 

12~ 

~I 

<I 

0 
6 
9 
9 
6 
1 
4 
7 
7 
6 
4 
0 
4 
1 
5 

~,9 49EI 
48~1 '14 

Vbl 
LLlners 

>100GRT 
0 

26, 
919 

3552' 
304 

5€i 
6S; 
41 

1061 
8' -' 
7e! 
24 
18 
211 

" -, 
5310 
573;' 

C 

Haddock In ICES [)ivhlion Vb 1997 
Catch -at age In numbe'rli by fleet categl~ry 

'Vi,1 vtil' 
B. Irawl. OB. t"a 
': 400HP,' 400-9'99 

o 
11 

48 
27.1 

12 
4 
3 
7 

12 
9_1, 
fil 
1 
1 
4 
o 

378 
443 

'I. 
liP 

0 
9 

;~87 

:i93 
19 
6 
5 
6 

12 
13 
5 
4 
4 
3 
1 

:166 
HO 

Vbl 
OB.trawl. 
:> l000HP 

0 
0 

38 
257 

22 
2 
2 
2 
4 
5 
2 
1 
1 
0 
0 

337 
378 

'Vbl Vbl 
Pair trawl. Pair tr!lwl 
<11 oollHP > 1000HP 

o () 

o 
691 11 

597" 95 
56 8 

6 
6 
4 

() 

<I 
" ., 
<I 
.-., 
'1 
'I 
" .-
" .> :1 ~. 

,7 
, 1 

3 
1 
o 

765 
826 

11 
<I 

•• ,> .. 
'. :r 
•• 

124' 
142 

Nole.: Numbe". in 1000' 
Catch, gutted wel"ht in tonnes 
Others Includes notters, jiggers, othl3r small categories and c;3.tches not otherWiisELj3,CCounted for 
LLiners = Longline'fs OB. trawl. = Ottl;!rboard trawlers Pair Trawl. = Pair trawlers 
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Vbl 
i:>thers 

0 
1 

25 
108 

7 
1 
1 
1 
2 
2 
1 
1 
1 
1 
0 

152 
158 

Alii 
Vb'l 
I=ames 
'Ieets 

iO 

F 
0 

!l3 
27' 
99 

6 

01 
117 
:15 
!}4 
1)8 
!H 

2 '10 
!}3 --

:~3 

,17 
'16 
!51 
15 
133 
40 

'143, 
-149, 

Vb2 
,', All 
LLlners o 

0 
13 
82 

134 
12 
4 

~I 
2, 
5: 
4: 
2 
0 
0 
0 

263 
345 

Vb2 , 
All 

I~, Trawl.' F 
0' 
0 

14 
34 
8 
2 
1 
0 

• 
1 ' 
1 
1 ' 
0, 

0 
0 
0 

62 
: 86 

'\iiiT '" -..-D2-' 
1111- All 

. -~Lers 'air tra~~1. _1- vu 
o 
o 

92 
232 
43 
14 
9 
1 
4 
8 
8 
4 
2 
o 
o 

417 
__ 574'. 

" 

,) 

I 
4 I, 
1 
I) 

0 
I) 

I) 

I) 

I) 

I) 

I) 

I) 

=--0 
1'3 
1'7 



labie 2.4.5 

Run tille: Haddock Faroes Vb (run: XSAJAK1 01X1 0) 

Catch numbers at age Numbers'", O"'~3 Table 1 
YEAR 1961 1962 1963, 1964 

AGE 2 
3 
4 
5 
6 
7 
8 
9 

+gp 
o TOTALNUM 

TONSLAND 
SOPCOF% 

7932 
7330 
5134 
1937 
1305 
838 
236 

59 
o 

24771 
20831 

89 

9631 
139,77 
5233 
2361 
1407 
868 
270 

72 
o 

33819 
27151 

90 

13552 
8907 
7403 
2242 
1539 
860 
257 

75 
o 

34835 
27571 

90 

Table 1 Catch numbers at age Numbers*10**-3 
YEAR 

AGE 2 
3 
4 
5 
6 
7 

8 
9 

+gp 
o TOTALNUM 

10NSl,AND 
SOPCOF% 

i968 

5881 
4097 
2812 
'1524 
1526 
923 
230 
68 
o 

17061 
17852 

103 

1969 

2384 
7539 
4567 
1565 

,1485 
1224 
378 
114 

o 
19256 
23272 

108 

1970 

1728 
4855 
6581 
1624 
1383 
1099 
326 
68 
o 

17664 
21361 

103 

Table 1 Catch numbers at age Numbers*iO"""·3 

AGE 2 
3 
4 
5 
6 
7 
8 
9 

+gp 
o TOTALNUM 

TONSLAND 
SOPCOF% 

1978 

32 
1022 
4248 
4054 
1841 
717 
635 
243 
312 

13104 
19200 

99 

1979 

1 
1161 
1754 
3341 
1850 
772 
212 
155 
74 

9320 
12418 

104 

1980 

143 
58 

3724 
2583 
2496 
1568 
660 

99 
86 

11417 
15016 

100 

Catch numbers at age Numbers*10 .... ·3 

2284 
7457 
3899 
2360 
1120 
728 
198 
49 
o 

18095 
19490 

101 

1971 

717 
4393 
4727 
3267 
1292 
864 
222 
147 

o 
15629 
19393 

99 

1981 

74 
455 
202 

2586 
1354 
1559 
608 
177 
36 

7051 
12233 

109 

Table 1 
YEAR 1988 1989 1990 1991 

AGE 2 
3 
4 
5 
6 
7 
8 
9 

+gp 
o TOTALNUM 

TONSLAND 
SOPCOF% 

655 
444 

2453 
3036 
2140 

475 
151 

18 
128 

9510 
12178 

97 

63 
1518 
658 

2787 
2554 
1976 
541 
133 

81 
10311 
14325 

100 

105 
1275 
1921 
768 

1737 
1909 
885 
270 
108 

8978 
11726 

102 

77 
1044 
1774 
1248 

651 
1101 
698 
317 

32 
6942 
8429 

106 

At 1-May-98 16:38:20 

1965 

1368 
4286 
5133 
1443 
1209 
673 

1345 
43 
o 

15500 
18479 

94 

1972 

750 
.3744 
4179 
2706 
1171 
696 
180 
113 

o 
13539 
16485 

98 

1982 

539 
934 
784 
298 

2182 
973 

1166 
1283 
214 

8373 
11937 

92 

1992 

40 
154 
776 

1120 
959 
335 
373 
401 
162 

4320 
5476 

106 

1966 

1081 
3304 
4804 

. 2710 
1112 
740 
180 
54 
o 

13985 
18766 

109 

3300 
8388 
1236 
2786 

916 
1051 
150 
68 
11 

17906 
17976 

98 

1983 

441 
1969 
383 
422 

93 
1444 
740 
947 
795 

7234 
12894 

106 

1993 

113 
298 
274 
554 
538 
474 
131 
201 
185 

2768 
4026 

104 
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1967 

1425 
2405 
2599 
1785 
1426 
631 
197 
52 
o 

;0520 
13381 

102 

1974 

5633 
2899 
3970 

451 
976 
466 
535 

68 
147 

15145 
14773 

97 

1984 

1195 
1561 
2462 

147 
234 

42 
861 
388 
968 

7858 
12378 

106 

1994 

277 
191 
307 
153 
423 
427 
383 
125 
301 

2587 
4252 

100 

7337 
7952 
2097 
1371 
247 
352 
237 
419 
187 

20199 
20715 

117 

1985 

985 
4553 
2196 
1242 
169 

91 
61 

503 
973 

10773 
15143 

106 

1995 

810 

237 
227 
133 
298 
293 
264 
298 

3016 
4967 

103 

1976 

4396 
7858 
6798 
1251 
1189 
298 
720 
258 
318 

23086 
26211 

107 

1986 

230 
2549 
4452 
1522 
738 

39 
130 

71 
712 

10443 
14477 

101 

1996 

330 
5298 
1032 

181 
165 
163 
273 
237 
399 

8078 
9761 

100 

1977 

255 
4039 
5168 
4918 
2128 

946 
443 
731 
855 

19483 
25555 

98 

1987 

283 
1718 
3565 
2972 
1114 
529 

83 
48 

334 
10646 
14882 

102 

1997 

77 
2913 

10517 
710 
116 
123 
93 

220 
517 

15286 
17923 

103 
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Table 2.4.6 

Run title: Haddock Faroes Vb (run: XSAJAK1 OIX1 0) Atl-May-98 16:38:20 

Table 2 Catch weights at age (kg) 
YEAR 1961 1962 J963 1964 1965 1966 1967 

AGE 2 0.47 0.47 0.47 0.47 0.47 0.47 0.47 
3 0.73 0.73 0.73 0.73 .0.73 0.73 0.73 
4 1.13 1.13 ,1.13 1.13 '1.13 1.13 1.13 
5 1.55 1.55 1.55 1.55 _:;.55 i.55 1.55 
6 1.97 1.97 • n~ • n~ , n7 • 07 1.97 I .'3' 1.'31 I.;:U I.,,", 

7 2.41 2.41 2.41 2.41 2,41 2.41 2.41 
8 2.76 2.76 2.76 2.76 .. 2:76 ,2.76 2.76 
9 3.07 3.07 3.07 3.07 '3.07 3.07 3.07 

+!JP 3.55 3.55 3.55 3.55 '3.55 3.55 3.55 
0 SOPCOFAC 0.8938 0.9011 0.8964 1.0131 0.9401 1.092 1.0166 

Table 2 Catch weights at age (kg) 
YEAR 1968 1969 1970 1971 1972 1973 1974 ;975 i976 1977 

AGE 2 0.47 0.47 .. 0.47 0,47 0,47 0,47 0.47 0.47 0.47 0.311 
3 0.73 0.73 0.73 0.73 .0.73 0.73 0.73 0.73 0.73 0.633 
4 1.13 1.13 1.13 1.13 1:13 1.13 1:13 1.13 1.13 1.044 
5 1.55 1.55 1.55 1.55 1.55 '.1.55 1.55 1.55 1.55 1.426 
6 1.97 1.97 1.97 i.97 1.97 1.97 1.97 • n~ • n7 1.B25 I .'31 I."" 

7 n H n H 2.41 2.41 2.41 2.41 2.41 2.41 2A1 2.241 0::; ,"t I 0:. ...... 

8 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.205 
9 3.07 3.07 ,3:q7 3.07 3.07 3.07 3.07 3.07 3.07 2.57 

+gp 3",55 3.55 .3.55 3.55 3.55 . 3.55 3.55 3.55 3.55 2.591 
0 SOPCOFAC 1.0278 1.0835 1.0274 0.9874 0.9795 0.9776 0.9718 1.1712 1.0746 0.9784 
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, Table 2.4.6 (Continued) 

Table 2 Catch weights at 89'e (kg) 
YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

AGE 2 0.357 ,0.357 0.643 0.452 0.7 0.47 0,681 0.528 0.608 0,605 
3 0,79 0.672 0.713 0.725 0,896 0.74 ; 1.011 Q.859 0,887 0.831 
4 1.035 0,894 0.941 0.957 1.15 1,01 1,255 1.391 1.175 1,126 
5 1,398 .1,156 1.157 1.237 1,444 1.32 1.812 1.777 1.631 1.462 
6 1.87 1.59 1.493 1.651 1.498 1.66 2,061 2.326 1.984 1.941 
7 2.35 2.07 1.739 2.053 ;.829 2.05 2.059 2.44 2.519 2.173 
S 2.597 ... "' ... ." .." nn", .." A .... a 1.887 2.25 2.137 2.401 2.583 2.347 ,.iJ, .... ,.u~;J oI<.."'I'VV 

9 3.014 2.696 2.465 2.725 1.961 2.54 2.368 2.532 2.57 3.118 
+\Jp 2.92 3.519 3.31 3.25 2.856 3.04 2.686 2.686 2.922 2.933 

0 SOPCOFAC 0.9947 1.038 1.0017 1.087 0.9238 1.0554 1.0602 1.0559 1.0141 1.0197 

Table-- 2-
, 

Catch weights at age (kg) 
YEAR 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

A~E 2 , .0.501 ,0,58 ,0.438 0.547 0,525 0,755 0.754 0.666 0.534 0,519 
3 0.781 0.779 0.699 0,693 0.724 0,982 1,103 1.054 0.858 0,771 
4 .0.974 0.923 0.939 0.884 0,817 1.027 1.254 1.489 1.459 1.066 
5 1.363 1.207 .1.204 1.086 1.038 1.192 1.465 1.779 1.993 1.799 
6 1.68 1.564 1.384 1.276 1.249 1.378 1.593 1,94 2.33 2.27 
7 i ,975 .1.746 i.564 i.477 i .43 : 1.643 1.804 2.162 2.351 

~ ~, 

~ • .:t<t 

8 2.344 2.086 1.818 1.574 1.564 1.796 2,049 2.357 2.469 2.475 
9 2.248 2.424 2.168 1.93 1.633 1.971 2.225 2.49 2.777 2.501 

+gp 3.295 2.514 2.335 2.153 2.126 2,24 2.423 2,678 2.582 2.669 
0 SOPCOFAC 0.9695 1.0025 1.0195 1.0635 1.0554 1.0361 0,9969 1.0281 1.0044 ·1.025 
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.. _ ... 1_ ........ 
I Gun:: .:; .... , : 

Run title: Haddock Faroes Vb (run: XSAJAK1 01)(1 0) At 1-May-98 16:38:21 

Table 5 Proportion mature at age 
YEAR 1961 1962 1963 i964 1965 1966 1967 

AGE 2 0.06 0.06 0.06 0.06 0.06 0.06 0.06 
3 OA8 0.48 0.48 0.48 . 0.48 '0.48 0.48 
4 0.91 0.91 0.91 0.91 : 0.91 0.91 0.91 
5 1 1 1 1 1 
6 
7 1 
8 1 
9 

+gp 

Table 5 Proportion mature at age 
YEAR 1968 1969 1970 1971 1972 1973 1974 1975 1976 19n 

AGE 2 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 
3 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 
4 0.91 0.91 0.g1 0.91 ' 0.91 0.91 0.91 0.91 0.91' 0.91 '. , 

5 1 1 1 1 1 1 
6 1 1 
7 1 1 ' 1 
8 1 1 1 
9 1 : 1 ' 1 

+gp 1 1 

Table 5 Proportion mature at age -
YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

AGE 2 0.06 0.06 0.06 0.06 0.07 0.08 0.08 0.03 0.03 0.05 
3 0.48 0.48 0.48 0.48 0.52 0.62 0.76 0.62 0.43 0.32 
4 0.91 0.91 0.91 0.91 0.88 0.89 0.98 0.96 0.95 0.91 
5 1 1 1 1 1 1 0.99 0.98 
S 
? 
8 
9 

+gp 

Table 5 Proportion mature at age 
YEAR 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

AGE 2 0.05 0.02 0.08 0.16 0.18 0.15 0.12 0.1 0.06 0.02 
3 0.24 0.22 0.37 0.58 0.65 0.53 0.5 0.55 0.57 0.55 
4 0.89 0.87 0.9 0.93 0.91 0.9 0.92 0.97 0.95 0.93 
5 0.98 0.99 1 1 1 1 1 
6 
7 1 1 
8 1 1 
9 1 

+gp 
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: Table 2.4.8 

Haddock in the Faroe Grounds (Fishing Area Vb) (run name: X8AJAK10) 
103 

FLT35: LL94A: Iline<100GRT (Catch: Thousands) (Effort: 1) 
1985 1997 

1 1 0 1 
2 4 

7558 613 2542 787 
6692 167 1435 1747 
6728 200 1027 1819 
8753 599 311 1557 

12804 48 1042 433 
14543 94 993 1141 
14801 53 733 1165 
10599 35 103 419 
7497 31 92 80 
7625 127 47 50 
9582 470 133 45 

12546 154 2169 .M 
'''0 

13706 26 1140 3501 
FLT38: PT97: Pair trawlers > 1000 HP (Catch: Thousands) (Effort: 1) 

1988 1997 
• • " • , , v , 
~ '" " U 

CfVJoJl 0". 194 VVv"T ~~ , 
5127 162 156 
7491 57 156 
7875 181 104 
7243 107 150 
6335 82 111 
6227 32 133 
6069 33 18 
6551 21 18 
6406 84 5 

FLT41: 5 long liners reduced (Catch: Thousands) (Effort: Unknown) 
1990 1997 

1 1 0 1 
4 9 

4066 34.229 15.815 33.796 41.161 20.256 4.983 
3516 38.99 33.442 19.045 33.442 19.945 10.647 
3308 13.634 32.011 27.862 14.079 10.522 9.04 
3684 10.355 23.345 25.227 23.533 3.765 8.095 
1601 7.729 3.612 8.233 8.569 7.309 2.604 
1297 3.035 3.771 2.529 4.737 4.967 3.633 
3915 28.012 5.198 4.765 3.249 8.014 7.003 
3240 125.759 10.763 1.983 2.301 1.452 3.859 
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Tabie 2.4.9 

Lowestoft VPA Version 3.1 I-May-98 16:37:30 

Extended Survivors Analysis 

Haddock Faroes Vb (run: XSAJAKIO/XIO) 

CPUE data from file /users/fish/ifad/ifapwork/nwwg/had_faro/FLEET.X10 

Catch data for 37 years. 1961 to 199'7; Ages 2 to ;·10. 

Fleet, First, Last, First, Last, AII?ha, Beta 
yeB.r, ye.;:lx, ,o_ge B.ge 

FLT35 : LL94A: lline<, 1985, 1997, 2, 4, .000, 1.000 
FLT38 , PT97, Pair tr, 1988, 1997, 5, 6, .000, 1. 000 
FLT41: 5 longliners , 1990, 1997, 4, 9, .000, 1. 000 

Time series weights : 

Tapered time weighting applied 
Power '"' 3 over 20 yea,rs 

Catchability._ analysi.s, : 

Catchability dependent on stock size for ages < 3 

Regression type = c 
Minimwn of 5 points used for regression 
Survivor estimates shrunk to the population 'mean tor ages' < 3 

Catchabili ty independent of age for ages >= ,6 

Terminal population esti~~tion 

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

S.E. of the mean to which the estimates are shrunk .700 

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

Prior weighting not applied 

Tuning·','converged after 58, iterations 

Regressi'on weights 
~-., .751, '.8~O, .877, .921, <954-, .976, .990 1 .997, _1.000, 1.000 

Fishing mortalities 
Age, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997 

2, .037, .004, .011, .028, .014, .062, .042, .014, .015, .026 
3, .067, .112, .116, .149, .073, .133, .142, .091, .123, .179 
4, .182, .134, .201, .235, .157, .180, .197, .263, .307, .381 
5, .240, .324, .228, .195, .228, .161, .144, .219, .330, .359 
6, .278, .327, .344, .308, .226, .163, .177, .180, .245, .365 
7, .227, .448, .435, .382, • 00 00 • 00. 

.":::10, .J.uu, • .1..00, .J.O.J, .... -'.I., .~;;J.J. 

8, .235, .438, .370, .279, .214, .15t, .196.- 0191; _ 2114 .347 
9, .234, .336, .408, .218, .256, .171, .211, .201, .233, .335 
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, Table 2.4.9 (Cont'd) 

XSA population numbers (Thousands) 

AGE 
YEAR 

2, 3, 4, 5, 6, '8, 9, 

1988 2.01E+04, 7.598.,.03, 1. 63E+04;- 1.57£+04. 9.75E+03, 2. 58E+03", 7.96E+02, 9.55E+01. 
1989 1. 58B+04. 1.59E~04. 5.BIE+03. 1,118+04, 1-.01E+0'4. 6.05E:+03. l".69E+03, 5.15E+02, 
1990 1. 03E+04, i .-29E+04, 1.16E+04, 4.168+03 r 6 .-60E+03, 5. 98E+03, 3 . 17E+03 • 8 -. 91E+02, 
1991 3.03E+03, 8.36E+03, 9.37E+03, 7.7~E+03, 2.71E+0-3, ·3.83E+03-, 3.17E+03, 1.79E+03, 
1992 3.28E+03, 2.42E+03, 5.90E+03, 6.07E+03, 5.25E+03, 1.63E+03-, 2.14E+03, 1.96E+03, 
1993 2.07E+03, 2.65E+03, 1.848+03, 4.13E+03, 3.95E+03, 3.43E+03, 1.03E+03, 1.42E+03, 
1994 7.36£+03, 1.598+03. 1.90E+Ol, 1.26E+03. 2.88E+03, 2.75E+03, 2.38E+03, 7.26E+02, 
1995 6.27E+04, 5.78E+03, 1.13E+03, 1.28E+03, 8.91E+02, 1.97E+03, 1.87E+03, 1.60E+03, 
1996 2.44E+04, 5.06E+04, 4.32E+03, 7.12E+02, B~39E+02, 6'.09E+02. 1.35E+03; 1.26E+03, 
1997 3.36E+03, 1. 97E+04. 3.67E+04, 2.60E+03, 4.i9E+02, 5.38E+02. 3~51E+02,' 8.55-E+02, 

Estimated population abundance at 1st Jan 1998 

.OOE+OO, 2.68E+03, 1.35E+04, 2.05E+04, 1.49E+03. 2.38E+02, 3.29E+02, 2.03E+02~ 

Taper weighted geometric mean of the VPA populations: 

1.03E+04, 9.27E+03, 6.39E+03, 3.68E+03, 2.50E+03, 1.87E+03, 1.31E+03, 9.06E+02. 

Standard error of the weighted Log(VPA populations} : 

L 1043: L 0893, 1.1090, 1.0281. 1. 0772, .9765, .9254, .9620, 

Log catchability residuals. 

Fleet FLT35: LL94A: lline<100GRT 

Age 1985, 1986, i987 1988, 1989, 1990, 1991, 1992, 1993, 1994. 1995, 1996, 1997 

2 

3 
4 

.96, 

.79, 

. 40, 

-.01. 
.39, 
.56, 

1.23 
.40 
.59 

1. 44. -1. 63, 
-.01, .10, 

.52, -.13, 
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 

-.59, 
. 14, 
.04. 

-.02, 
.26, 
.28, 

- .20, 
- .16. 

.02, 

.. 54, 

.01, 
-.12 • 

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

Age, 3, 4. 
Mean Leg~, -12.1319, -11.7575, 
S. E (Log q) • .3423, .4051, 

Regression statistics 

Ages with q dependent on year class strength 

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

2, 1.14. - .513, 14.26, .61, 13, .93, -13.66, 

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

~.ge. Slope 

3, 
4, 

.91, 

.78, 

t-valu€ 

1. 080, 
3.968, 

Intercept_, RSquars, No Pts, Reg s.e, Mean-Q 

11. 85, 

11.10. 
13, 
13, 

.31, -12.13, 

.20, -11.76, 
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.84, 
-.16, 
-.63, 

-.09, 
-.66, 
- ;41, 

-.72, -.85 
-.30 • -.06 
-.52, .16 
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Table 2.4.9 (Coiit'd) 

Fleet FLT38: PT97: Pair trawler> 1000 HP 

Age 
2 

1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997 
No, data for this fleet at this age 

3 Ne data fer this fleet at this age 
4 
5 
6 

No; :dat.a for this fleet at this age,­
-,.22, -.11, ,-.59, -.13, _.31, 
-.0,9" -.16, -,.:11, .31, .06, 

7 N~,- data for ,tpi,s fleet at th~s age 
8 No data, for this fleet at this age 
9 No data for this fleet at this ,age 

- .OB, 
.15, 

.17, 

.67, 
.25, 

-.13 , 
.36, 

-.11, 

Mean log cac.chabilic.y and standard error of ,~ges with cat,chability 
independent of year .cla~s strength and constant, w. r .,t. time 

Age,S, 6 
Mean Log q, ,-12.414;1., -12._3010, 
S.E(Log q}, .3323, .3509, 

Regression statistics 

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

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

5, 
6, 

Fleet 

Age 
2 

3 
4 
5 
6 
7 
B 

1. 28, -2.407, 13.62, .91, 
.B9, 1.123. 11.82, .94, 

FLT41: 5 longliners 

1988, 1989, 1990, 1991, 1992, 
.No data for this fleet at this age 
No data for ,this fleet at this age 
99.99, 99.99, -.62, -.11; -.6B, 
99.99, 99.99, -.49, -.24, .04, 
99.99, 99.99, -.24, .21, -.05, 
99.99, 99.99, 
99.99, 99.99, 

.10, 

.00, 
.46, .45, 
.09, -.13, 

10, 
10, 

1993, 

.12, 
-.03, 

.00, 

.07, 
-.57, 

.34, -12_11, 
_31, -12_30, 

1994, 

.63, 

.12, 

.04, 

.13, 

.12, 

1995, 

.46, 

.39, 

.24, 

.08, 

.1B, 

1996, 

.26, 

.25, 
-.14, 
-.15, 
-.09, 

.48 
-.62 

1997 

- .16 
-.12 
- .08 
- .21 
- .22 

9 99.99, 99_99, -.12, .00, -.18, -.11, .28, .03, -.17, -.14 

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

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

4, 

-13.3237, 
.4724, 

Regression statistics 

5, 
-13 .lB45, 

.2762, 

6, 
-13.0896, 

.1623, 

7, 

-13.0896, 
.2716, 

B, 9 
-13.0896, -13.0896, 

.2554, .1629, 

Ages with q independent of year class strength and constant W • .L."'. time. 

Age, Slope, t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
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4, 
5, 
6 

7, 
8, 
9, 

1.35, 
1.29, 
L03 

.85, 

. B4, 
1.19, 

-2.020, 
-2.342, 

-.1IH) 

1.818, 
1.661, 

-1.006, 

15.03, 
14.74, 
13023, 
12.19, 
12.25, 
14.29, 

. B5, 

.92, 

.97, 

.96, 

.95, 

.83, 

B, 
B, 
B, 
B, 
B, 
B, 

.53, 

.. 28, 

. 18, 

.1B, 

.1B, 

.1B, 

-13.32, 
-13.18" 
-13.09 . 
-12.98, 
-13.17, 
-13.14, 
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Table 2.4.9 (Cont'd) 

Terminal year survivor and F summaries 

Age 2 Catchability dependent on age and year class strength 

Year cl~ss = 1995 
I'· 

Fleet, Estimated,: Int, Ext, Var, 
Survivors, 5.e, s.e, Ratio. 

FLT35: LL94A: lline<, 1147. , 1. 048, .000, .00, 
FLT38: PT97: Pair tr, 1., .000, .000, .00, 
FLT41: 5 longliners 1., .000, .000, .00, 

P shrinkage mean 9266., 1.09" " 

F shrinkage mean 2319. , .70"" 

Weighted prediction 

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

2678 .• .51, .79, 3, 1.536, .026 

Age 3 Catchability constant w'.r.t. time and dependent 'on age 

Year class = 1994 

Fleet, Estimated, 
Survivors, 

FLT35: LL94A: lline<, 11756 .• 
FLT38: PT97; Pair tr, 1., 
FLT41: 5 long liners 1., 

F shrinkage mean 22068~. 

Weighted prediction 

Survivors, 
at end of year, 

13467. , 

Int, 
s.e, 
.30, 

Ext, 
s.e, 
.25, 

riit, Ext, Vc:l.L , 

s.e, s.e, Ratio, 
.335, .212, .63, 
.000, .000, .00, 
.000, .000, .00, 

.70 

N, Var, F 
Ratio, 

3, -.810,· .179 

Age 4 Catchabi1ity constant W.r.t. time and dependent on age 

Year class = 1993 

Fleet, 

FLT35: LL94A: 11ine<, 
FLT38: PT97: Pair tr, 
FLT41: 5 10ngliners 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

20496. , 

Int, 
s.e, 
.22, 

E:::tirnatcd, lot, 
Survivors, s.e, 

18670., 
1., 

17501. , 

38303. , 

Ext, 
5.e, 
.17, 

.265, 

.000, 

.502, 

.70"" 

N, 

5, 

Var, 
Ratio, 

.744, 

Ext, Var. 
s.e, Ratio, 
.156, .59, 
.000, .00, 
.000, . 00, 

F 

.381 

N, 

1, 
0, 
0, 

'"' 

2, 
0, 
0, 

N, 

3, 
0, 
1, 

O':\;\cfiriIWgrepslNwwglReportsll9981T249.Doc 

Scaled, Estimated 
Weights, F 

.235, .059 

.000, .000 

.000, .000 

.223, .007 

'.541, .030 

Scaled, Est.irr.ated 
Weights, F 

'.784, .202 
.QOO, .000 
.000, .000 

.216. .113 

Scaled, Estirr.ated 
Weights, F 

.657, .412 

.000, .000 

.196 • .434 

.147, .222 
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Tab!e 2.4.9 (Cant' d) 

Age 5 Catchabi1ity constant w.r.t. time and dependent on _age 

Year class = 1992 

FLT:35: LL94A:, lline<,: 
FLT38: PT97: Pair ,tr, 
FLT41: 5 longliners 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

1487. , 

lnt, 
s.e, 
.16, 

Estimated. 
survivors. 

898 . ~ 

2410., 
1426. , 

2645. , 

Ext, 
s.e, 
.19, 

lnt, 
5.e, 

.264, 

.350, 

.260, 

.70, , " 

N, 

7, 

Var, 
Ratio, 
1.139, 

Ext, Var, 
s.e, Ratio, 
.259, .98, 
.000, .00" 
.153, .59, 

F 

.359 

Age 6 Catchability constant w.r.t. time an~,dependent on age 

Year class = 1991 

Fleet, Estimated, 
Survivors, 

FLTj~: LL94A: lline<, 190., 
FLT38: pT97; Pair tr, 
FLT41: 5 longliners 

F shrinkage mean 

Weighted prediction 

Survivors, lnt, 
at end of year, 5.9, 

238. , .14, 

,no 
.J.,;>U. , 

263." 

476. , 

Ext, 
s.e, 
.14, 

lnt, 
s.e, 

.265, 

.200, 

.70, , , , 

N, Var, 
Ratio, 

9, 1.011, 

Ext, 'l(ar, 
5.e, Ratio, 
.163, .61, . "' , no .'"0' , .... 03, 

.137, .69, 

F 

.365 

N, Scaled, Estimated 
Weights, F 

3, .285, .540 
1, .233, . 236 
2, .399, .372 

.083, .217 

N, Scaled, Estimated 
Weights, F 

3, .162, .440 
n "ne ., .'<'3U, .":t4U 

3, .476, .336 

.066, .199 

Age 7 Catchability constant W.r.t. time and age ,(fixed at the value for a,gel 6 

Year class - 1990 

Fleet, 

FLT35: LL94A: 1line<, 
FLT38: PT97: Pair tr, 
FLT41: 5 longliners 

F shrinkage mean 

weighted prediction 

Survivors, lnt, 
at end of year, s.e, 

329. , .13, 

72 

Estimated, ,.lnt, 
Survivors, s.e, 

251. , 
349. , 

334." 

.267, 

.256, 

.168, 

430. , .70, , " 

Ext, N, Var, 
s.e, Ratio, 
.10, 10, .788, 

Ext, Var, N, 
s.e, Ratio, 
.218, .82, 3, 
.182, .71, 2, 

.172, 1. 03, 4, 

F 

.291 

p .. \Ac;fm\W greps,~wwg\Reports\1998\T249;Doc 

Scaled, Estimated 
Weights, F 

.137, .368 
.221, .277 
.586, .287 

.056, .230 



: Table 2.4.9 (Cont'd) 

Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 6 

Year class = i989 

Fleet, 

FLT35: LL94A: lline<, 
FLT3B: PT97: Pair tr, 
FLT41: 5 longliners 

F shrinkage mean 

weighted prediction 

Survivors, Int, 
at end of year, s.e, 

203., .12, 

Es_timated, 
Survivors, 

178., 
207. , 
196., 

376. , 

E:l:Ct, 
s.e, 
.07, 

Int, 
s.e, 

.269, 

.255, 

. 150, 

. 70 r I ,-, 

N, Var. 
Ratio. 

11" ,616, 

Ext, Var, N, Sca,l~d. Es-timated 
s.e, Ratio. Weights. F 
.024, .09, 3, .113 , .387 
.151, .59, 2, .170, .341 
.094, . .63, 5, .659, .357 

.058, .202 

F: ' 

.347 

Age 9 Catchabi.1~ty constant w.r.t. time- and age (-fixed at,.t,he value for age) 6 

Year class = 1988 

Fleet, 

FLT35: LL.94A: lline<', 
FL'f'3B: pT97: Pair ~rr 
FLT41: ,5,,)ongliner~ 

F shrinkage rn~an , 

Weighted pr:-t::!uic Lion 

Survivors. 
, at end of year. 

501. , 

Int, 
s.e, 
.11, 

Estimated, Int, 
Survivors, s .. e, 

555. , 
681. , 
468. , 

474. , 

Ext, 
s.e, 
.07, 

.273, 

.257. 

.136, 

.70, '" 

N, 

12, 

Var, 
Rat.io, 

.637, 

Ext, var~ N, 
s.e, Ratio" , 
.153, .5p, 3, 
.378, .1. • .,.,1, . , 
.065, .48, 6, 

F 

.335 

O:lAcfm\WgrepslNwwglReponsI19981T249.DQc 

Scaled, Estimated 
Weights, F 

.089, .306 
• .1.,):1, '"'!=""'f . .:.;)/ 

.720, .355 

. .0 52, .351 
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Table 2.4.10 : 

Run title: Haddock Faroes Vb (run: XSAJAK101X10) At I·May·98 16:38:21 

Terminal Fs derived using XSA (Wfth F shrinkage) 

Table 8 Fishing mortality (F) at age 
YEAR 1961- 1962 1963 1964 1965 1966 1967 

AGE 2 0.1875 0.3232 0.3801 0.0876 0.0691 0.0609 0.0641 
3 0.4162 0.5866 0.5639 0.3723 0.2354 0.2370 0.1873 
4 0,4209 O~5980 0.7261 0.5193 0.4767 0.4515 0.2971 
5 0.4387 0.3480 0.5591 0.5369 0.3678 0.5006 0.2997 
6 0.5879 0.6706 0.4026 0.6107 0.5882 0.5421 0.5406 
7 0.9483 1.0499 1.2493 0.3375 0.9618 0.9126 0.6906 
8 0.8742 0.9736 1.1139 1.2027 2.3618 0.7509 0.6634 
9 0.6600 0.7351 0.8185 0.6472 0.9619 0.6373 0.5022 

+gp 0.6600 0.7351 0.8185 0.6472 0:9619 0.6373 0,5022 
o FBAR 3· 7 0.5624 0.6506 0.7002 0.4753 0;5260 0.5288 0.4030 

Table 8 Fishing mortality (F) at age 
YEAR 19'68 1969 1970 1971 1972 1973 1974 1975 1976 1977 

AGE 2 0.1261 0.0860 0.0552 0.0526 0.0253 0.1672 0.1266 0.1230 0.0908 0.0108 
3" 0.2647 0.2364 0.2529 0.1937 0.4228 0.4308 0.2172 0.2650 0.1878 0:1128 
4 0.3483 0.5320 0.3345 0.4187 0.2855 0.2385 0.3730 0.2412 0.3810 0.1815 
5 0.2847 0.3330 0.3639 0.2755 0.4520 0.3134 0.1279 0.2116 0.2216 0.5273 
6 0.4540 0.4975 0.5559 0.5560 0.1495 0.2695 0.1714 0.0957 0.2871 0.7246 
7 0.8367 0.8276 0.8740 0.8378 0.6720 0.1946 0.2134 0.0859 0.1601 6.3904 
8 0.5851 1.0631 0.5429 0.4224 0.4059 0.2907 0.1433 0.1599 0.2539 0.3788 
9 0.5057 0.6566 0.5386 0.5060 0.3957 0.2627 0.2068 0.1595 0.2621 0.4437 

+gp 0.5057 0.6566 0.5386 0.5060 0.3957 0.2627 0.2068 0.1595 0.2621 0.4437 
o FBAR 3-7 0.4377 0.4853 0.4762 0.4564 0.3964 0.2894 0.2206 0.1799 0.2475 0.3873 

Table a Fishing mortality (F) at age 
YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

AGE 2 0.0010 0.0004 0.0325 0.0237 0.0383 0.0259 0.0316 0.0283 0.0095 0.0332 
3 0.0547 0.0458 0.0285 n. ~ .......... n AC"~ n <I n .. <:10 0.1205 0.1616 0.0950 0.0909 V.IOfUO v."""'" V. I i3 ' .... 

4 0.1665 0.1254 0.2027 0.1313 O~3707 0.3473 0.3886 0.2486 0.2351 0.1866 
5 0.2115 0.1912 0.2749 0.2115 0.2914 0.3496 0.2165 0.3461 0.2730 0.2435 
6 0.3820 0.1408 0.2135 0.2263 0.2780 0.1380 0.3333 0.4147 0.3569 0.3293 
7 0.5760 0.2721 0.1702 0.2004 0.2523 0.2998 0.0852 0.2082 0.1565 0.4708 
8 0.4968 0.3303 0.3954 0.0920 0.2265 0.3100 0.2938 0.1716 0.5171 0.5803 
9 0.3689 0.2130 0.2526 0.1730 0.2854 0.2906 0.2649 0.2794 0.3095 0.3644 

+gp 0.3689 0.2130 0.2526 0.1730 0.2854 0.2906 0.2649 0.2794 0.3095 0.3644 
o FBAR 3-7 0.2781 0.1551 0.1780 0.1814 0.3307 0.2652 0.2288 0.2758 0.2233 0.2642 

Table 8 Fishing mortality (F) at age 
YEAR 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

AGE 
2 0.0366 0.0044 0.0113 0.0284 0.0136 0.0622 0.0425 0.0144 n n~o::::" n .... ·u~"'7 

V.VI"" V.V,..." 

3 0.0669 0.1116 0.1161 0.1486 0.0731 0.1329 0.1421 0.0913 0.1229 0_1787 
4 0.1823 0.1338 0.2014 0.2347 0.1571 0.1800 0.1970 0.2632 0.3068 0.3814 
5 0.2400 0.3236 0.2282 0.1948 0.2282 0.1606 0.1445 0.2190 0.3297 0.3592 
6 0.2777 0.3267 0.3436 0.3084 0.2255 0.1630 0.1773 0.1804 0.2450 0.3649 
7 0.2271 0.4478 0.4349 0.3820 0.2575 0.1657 0.1882 0.1827 0.3508 0.2914 
8 0.2353 0.4379 0.3696 0.2788 0.2138 0.1512 0.1959 0.1907 0.2539 0.3465 
9 0.2336 0.3360 0.4078 0.2177 0.2557 0.1707 0.2109 0.2011 0.2326 0.3348 

+gp 0.2336 0.3360 0.4078 0.2177 0.2557 0.1707 0.2109 0.2011 0.2326 0.3348 
o FBAR 3-7 0.1988 0.2687 0.2649 0.2537 0.1883 0.1604 0.1698 0.1873 0.2711 0.3151 
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: Table 2.4.11 

Run title: Haddock Faroes Vb (run: XSAJAK10IX10) AI l-May-98 16:38:21 

Terminal Fsderived using XSA (With F shrinkage) 

Table 10 Stock number at age (start ot year) Numbers"l 0"-3 
YEAR 1961 1962 1963 1964 1965 1966 ' 1967 

AGE 2 51279 38537 47362 30110 22644 20206 25356 
3 23796 34806 22837 26515 22586 17302 15565 
4 16517 12850 15850 10638 14961 14613 11176 
5 6028 8877 5786 6278 5182 7605 7618 
6 3245 3182 5132 2708 ... " ...... 2937 3774 uVvo 

7 1512 1476 1332 2809 1204 1366 1398 
8 448 480 423 313 1641 377 449 
9 135 153 148 114 77 127' 146 

+gp 0 0 0 0 0 0 0 
0 TOTAL 102958 ' 100361 98871 79485 71299 64532' 65481 ' 

Table 10 Stock number at age (startot year) Numbers"10"-3 
YEAR 1968' 1969 ,- 1970 ;971 1972 1973 1974 1975 1976 1977 

AGE 2 54843 31968 35582 15450 33176 23690 52333 70054 55974 26196 
3 19470 39580 24016 27568 12001 26483 16410 37750 50717 41850 
4 lOS!l7 12234 , 25584 15270 18596 6438 14093 10812 23712 34413 
5 6798 6107 5684 14992 H22b 1-"1444 4152 7946 6955 13263 
6 4622 4187 3584 ~'lIAD ' n~"'D A~al: 5849 2992 5265 4562 ~~~ 030JIU "To<.v .... 

7 1'800 2403 2084 1'683 :1-572 6569 ' 2680 ' 4724 '2226 3235 
8 574 638, ' 860 712 ,596 657 4428 1772 3549 1553 
9 189 262 180 409 _ 382 325 402 3141 1237 2254 

+gp 0 0 0 0 0 52 865 1396 1515 2613 
0 TOTAL 98863 97379' 97775 79432 83866 79945 102212 140587 151149 129938 

Table 10 Stock nu(nbe,r at age (startot year) Numbers*10~*-3 

YEAR 1~78 1979, 1980 1981 1982 1983 1984 i985 j986 ;987 

AGE 2 35083 2787' 4945 3495 15861 1,9045 ' 42501 39063 ' 26937 9578 
3 21,217 

" 

28678 2281 3919 2794 12498, 15194 33715 31091 21646 
4 30609 16446' - 22429 ,1815 2797 1443: 8451 11027 ,23484 23149 
5 234,99 21217 _ ' 11878 ,14994 ' )303 01581 835 4691 7041 ;5;99 
6 ii4pS. 15571 14348 7387 9936 ':,;n.:,,;' n.n «0 "1"'7"'"'7 4388 .,. ." 'J;.)v 0<.1 ! I 

7 18:10 3581 11074 9488 '48'23 6161" 568' 5.'35 298 1557 
8 1793 833 2233 7648 '6358 3068' 3737 427 356 208 
9 870 893 490 1231 57.1,2 4150 1843 2281 295 174 

+gp 1109 ' 424 423 249 :947 3462 4569 4384 2936 1199 
0 TOTAL 122377 90430 70101 50227 5.0531 52205 78610 96675 , 95154 77297 

Table 10 Stock nurrib~r at age (start'ot year) Numbers"10"-3 
YEAR 1988, 1989 1990 1991 1992 1993 1994 1995 1996 1997 

AGE 2 2013,7 15770 _ 10323 3035 3277 2071 7362 62731 24388 3356 
3 7585 15894 12855 8357 2415 2647 1593 5777 50627 19668 
4 16331 5809 11639 9371 5898 1838 1897 1132 4317 36656 
5 15727 11142 4160 7791 6067 4126 1257 1276 712 2601 
6 9755 10i29 6601 2711 5250 3954 2877 891 639 419 
7 2584 6050 5982 3833 1831 3430 2750 1973 609 538 
8 796 1686, 3165 3170 2142 1032 2380 1865 1346 351 
9 95 515 891 1791 1964 1416 726 1602 1262 855 

+gp 675 311 353 180 789 1297 1740 1799, 2113 1994 
0 TOTAL 73686 67307 55970 40239 29431 21812 22583 79045 86213 66437 

;' 'O:\ACfm\Wgre'Ps\Nwwg\Reporu\l998\T2411'.Doc 75 



Table 2.4.i2 

Run title: Haddock Faroes Vb (run: XSAJAK1 0!X1 0) At 1 'May-98 16:38:21 

"'r_LI_ .. '" ,.. .. ~~--_.- . (without -SOP correction) Ii:1UI~ 10 ;:,urmTUUY 

Terminal Fs derived using XSA (With F shri~kage) 

Year Recruits Total· Total Landings Yield/SSB FBAR 
A ........ I"l o:~_ ... _ .... C'C'" 1t'J "7\ 
M~C'::' DIUIIICl~~ vvD \u-', 

-tne""" t::.-tI"l"7n O-t·-t'CA A "7"7n"7 ..,no~-t n AI1I:'O n t::.a..,,, 
IvUI ;.JIG/v UIIV .... .... I I ;:J I c..VO..:J1 v ..... ..:J;.Ju v.vU'-.... 
-tnc"l 1'JI01::~""7 O~Af")n 1:"-t0""71:' I .,..,-t I:'-t n C..,t'JA naJ::na 
I vU'" ..,U .... .." u~ .... ..::.v vlV/.., ..::.'1 .... 1 v ..... .::...,"T v.vvvv 

1963 47362 80753 49547 127571 0.5565 0.7002 
1964 30110 68577 44128 19490 0.4417 0.4753 
1965 22644 65655 45555 18479 0.4056 0.526 
1966 20206 60934 43953 18766 0.427 0.5288 
1967 25356 60206 41959 13381 0.3189 0.403 
1968 54843 . 78075 45379 17RC;? 0.3934 0.4377 , .......... -
1969 31968 83814 53422 23272 0.4356 0.4853 
1970 35582 87297 59858 . 21361 0.3569 0.4762 
1971 15450 81751 62907 19393 0.3083 0.4564 

.. 1972 33176 83079 61975 ' 16485 0.266 0.3964 
1973 23690· 82752 61578 17976 0.2919 0.2894 
1974 52333 95414 64631 ' 14773 0.2286 0.2206 

. 1975 70054' 121784 75405 20715 0.2747 0.1799 
1976 55974 135612 89219 26211 . 0.2938 0.2475 
1977 26196 12116.4 96497 25555 0.2648 0.3873 
1978 35063 120564 97230 19200 0.1975 0.2781 
1979 2787 97670 85390 12418 0.1454 0.1551 
1980 4945 87622 81888 ! 15016 0.1834 0.178 
1981 3495 78949 75830 ' 12233 0.1613 0.1814 

.1982 15861 68312 56398 11937 0.2117 0.3307 
,1983 19045 63696 51786 12894 0.249 '. 0.2652 
1984 42501 84096 53570 12378 0.2311 0.2288 
1985 39063 94425 62800 ' 15143 ' 0.2411 0.2758 
1986 26937 99429 66329 : 1.4477 . 0.2183 0.2233 
1987 9578 88682 68043 14882 0.2187 0.2642 
1988 20137 79152 62887 12178 0.1936 . 0.1988 
1989 15770 72292 52839 ' 14325 0.2711 0.2687 
1990 . 10323 56448 45534 . 11726 0.2575 0.2649 
1991 3035 42150 37743 8429 0.2233 0.2537 
1992 3277 31707 . 29251 ! 5476 0.1872 0.t8~3 

'1993 2071 29604 26864 4026 0.1499 0.i604 
1994 7362 31782 25828 4252 0.1646 0.1698 
1995 62731 71057 ,30666 4967 0.162 0.1873 
1996 24388 79848 48613 9761 0.2008 0.2711 
i997 3356 71i98 59932 ' i7923 0.2991 0.3151 

Arith. 
Mean 26662 78923 57165 ,15754' 0.2808 0.3265 
o Units (Thousands) (TonJiles) (Tonnes) (Tonnes) 

: ."1' 
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: Tabie 2.4. i 3 Input data for ACT3 

Faroe Haddock: VPA and groundfish survey data 
3 13 2 

'Yearclass' 'VPAage2' 'Survagel' 'Survage2' 'Survage3' 
1985 9578 23.6 i i.8 i i.8 
1986 20i37 40.6 88.1 .. i13 

1987 i5770 40.5 146.6 64 
1988 10323 43.8 43.1 13.4 
1989 3035 6.1 16.5 8.5 
1990 3277 4 26.9 9.9 
1991 2071 6.2 9.2 n • 

.0. I 

1992 7362 28.1 n. n .n. 
~I." IV.I .. ,..,..,.. ............. ,., .. .. n ... ,., ,..~ .... ro< .. ,., ...... 

I :::1t"~ O~/"I 100." ~~~.O 1.,Jot. I 

1994 24388 486.9 244.2 161.7 
1995 -11 65.6 84.7 43.6 
1996 -11 3.2 3.1 -11 
-t nO"7 « .,,, " 1< .1< 
10;;1;;;11 -, , 'V'-.oJ -. , -, , 

.O:V.c!"n)IWw<pslNwwgIReponsll9981T2413.D<lc 77 



Table 2.4.14 

Analysis by RCT3 ver3.1 of data from file : 

ret3c97.dat 

Parae Haddock: VPA a.~d groundfish- survey data 

Data for 3 surveys over 13 years: 1985 - 1997 

Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 

Final estimates shrunk towards mean 
Minimum S.E. for any survey taken as .20' 
Minimum of 3 points used for regressiorl 

Forecasi/Hindcast variance correction used. 

Yearelass = 1990 

1-----------Re gressi on ----------I 1-----------Prediction---------I 

Surveyl Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 

Survagel 1.00 5.90 .33 .868 5 1.61 7.52 .656 .370 
Survage2 .97 5.58 .80 .528 5 3.33 8.80 1.151 .120 
Survage3 .80 6.59 .57 .686 5 2.39 8.49 .865 .213 

VPAMean= 9.20 .731 .298 

Yearclass = 1991 

1-----------Re gression----------I ! ----------Predicti Ofl---------I 

Surveyl Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 

Survagel .86 6.44 .31 .894 6 1.97 8.13 .446 .612 
Survage2 1.22 4.53 .93 .478 6 2.32 7.36 1.441 .059 
Survage3 .90 6.19 .59 .699 6 1.41 7.46 .941 .137 

VPA Mean = 9.01 .796 .192 

Yearelass = 1992 

! ----------Re gression----------I ! ---------Pre-diction------:.--I 

Surveyl Slope Inter- Std Rsquare No. Index Predicted Std W AP 
Series cept Error Pts Value Value Error Weights 

Survagel 
Survage2 
Survage3 

78 

.98 6.03 
1.14 4.84 
.87 6.31 

.37 

.78 

.50 

.877 

.615 

.792 

VPAMean= 

7 
7 
7 

3.37 
3.10 
2.41 

9.32 
8.38 
8.40 

.479 
1.001 
.650 

.486 

.111 

.264 

8.80 .896 .139 



, Table 2.4.14 (Cont'd) 

Yearel.ss = 1993 

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

Surv"eyl 
Series 

Slope Inter- Std Rsquare No. Index/Predicted Std' WAP 
cept Error Pts Value·' Value Error "Weights 

Survagel .97 6.00 
Surv.ge2 1.15 4.86 
Surv.ge3 .88 6.35 

Yearel.ss = 1994 

.37 .855 8 

.74 .597 8 

.50 .761 8 

VPAMe.n= 

5.23 
5.54 
4.93 

11.06 
11.24 
10.68 

.620 
1.183 
.764 

.402 

.110 

.264 

8.8.1 .830 .224 

1----------Re gression----------I 1-----------Prediction --------I 

Survey! 
Series 

Slope Intei- Std Rsquare No. Index Predicted Std WAP 
cept Error Pts Value V.lue Error Weights 

Surv.gel 
Surv.ge2 
Survage3 

.96 6.01 
1.11 5.01 
.96 6.15 

Yearel.ss = 1995 

.34 

.65 

.52 

.921 

.765 

.838 

VPAMe.n= 

9 
9 
9 

11.97 
11.09 
11.03 

.552 

.901 

.717 

.450 

.169 

.266 

9.06 1.092 .115 

1-----------Regression ----------I 1-----------Predictioii---------' I 

Surveyl Slope Inter- Std Rsquare No. Index Predicted Std W AP 
Series cept Error PIs V.lue Value Error Weights 

Survagel .82 6.31 .59 .794 10 4.20 9.75 .713 .276 
Survage2 1.01 5.26 .62 .777 10 4.45 9.76 .750 .250 
Survage3 .88 6.29 .52 .831 10 3.80 9.65 .629 .356 

VPA Mean = 9.17 1.090 .118 

Yearclass = 1996 

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

Surveyl Slope Inter- Std Rsquare No. Index Predicted Std W AP 
Series cept Error Pts Value Value Error Weights 

Survagel .82 6.31 .60 .794 10 1.44 7.48 .790 .435 
Survage2 1.01 5.25 .62 .785 10 1.41 6.68 .890 .343 
Survage3 

VPA Mean = 9.17 1.104 .223 
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Tabie 2.4.14 (Cont;d) 

Yearclass = 1997 

1-----------Re gression----------I 1-----------Predicti on--------I 

Survey! Slope Inte.f- Std Rsquare No. Index Predicted Std W-AP 
Series cept Error Pts Value Value Error Weights 

Survagel .81 6.31 .61 .795 10 351 9.17 ,737 .698 
Survage2 
Survage3 

VPAMean= 9.17 1.120 .302 

., '; 
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Table 2.4.15 

The SAS System 14:43 Tuesday, May 5, 1998 
Haddock in the Faroe Grounds {Fishing A:rea' Vb) 

Prediction with manag1ement option table: Input. data 

, 

, 

I 

Age 

2 
3 
4 

, 
8 
9 

.10+ 

Unit 

Age 

2 
3 
4 
5 
6 
7 
8 
9 

10+ 

Unit 

Age 

2 
3 
4 
5 
6 
7 
8 
9 

10+ 

Unit 

, 

I 

stock 
s'~~e 

1965.000 
2678.000 

13467 .. 000 

L">". uvv 
329.000 
203.000 

1669.000 

Thousahds 

ReC'ruit-
ment 

9578: 060 1 

Thousands , 

Recruit-
ment 

14322.000 

' ... 
Thousands 

I 

Notes: Run name, 

Natural 
mortality 

0.2000 
0.2000 
0.2000 
0.20001 
0. 2000 1 

on o ;20vv 
0.2000 
0.2000 
0.2000 

-

N"atural 
mor·tality 

·0.2000 ° ~ '2000 - 2--0 v. vu I 
0.2000 
0. 2000 1 
0.2000 
0.2000 
0.2000 
0.2000 

- , 

Natural 
mortality 

0.2000 
0.2000 

0.2000 
0.2000 
0.2000 
0.2000 

-
I 

Maturity 
ogive -

0.0300 
0.5600 
0.9300 
1. 0000 I 
1. 0000 I 
, n .... vOOO 
1. 0000 
1. 0000 

. 1. 0000 

-

Maturity 
ogive 

0.0300 
0.56()0 
O.9~~-'UUI 
1.0000 
1. 0000 1 
LOOOO 
1.0000 
1. 0000 
1. 0000 

-

Maturi.ty 
ogive 

0.0300 
0.5600 

1.0000 
1 .. 0000 
1. 0000 
1. 0000 

- I , 
Date and. time: 03MAY98:10:00 

Year: 199-8 

Prop.of F 
bef.spaw. 

0.0000 
0.0000 
0.0000 
0.00001 
0.00001 
n nnnn v.vvvv 
0.0000 
0.0000 
0.0000 

-

Prop.of M 
bef.spaw. 

0.0000 
0.0000 
0.0000 
0.00001 
0.00001 
n nnnn 
~. ~~~~ 

0.0000 
0.0000 
0.0000 

-

Year: 1999 

Prop. of F 
bef.spaw. 

0.0000 
0.0000 
0.0000 
0.00001 
0.00001 
0.0000' 
0.0000 
0.0000 
0.0000 

-

Prop.of, M 
bef. spaw. 

0.0000 
0.0000 
0.0000 
0.0000 I 
0.00001 
0.0000 
0.0000 
0.0000 
0.0000 

-

Year: 2000 

Prop.of F 
bef.spaw. 

0.0000 
0.0000 
. - - - -
u.UUUUI 
0,0000 
0.00001 
0.0000 
0.0000 
0.0000 
0.0000 

- , 

prop.of M 
bef.spaw. 

0.0000 
0.0000 - -- --U~UUUUl 
0.0000 
0.00001 
0.0000 
0.0000 
0.0000 
0.0000 

- , 

Weight 
in stock 

0.573 

0. 877 1 
L063 
1. 240 i 
2. 047 1 
? .4q~ _ .. _-
2.573 
2.714 
2.643 

Kilograms 

Weight 
in stock 

0.
573 1 n.S77 

1. 063 

2. 493 1 
2.573 
2.714 
2.643 

Kilograms 

Weight 
in stock 

0.573 
0.877 . ---l·l)t;).:ll 
1.240 
2. 047 1 
2.493 
2.573 
2.7"14 
2.643 

Kilograms I 
;-
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, 
·Exploit. 
pattern 

0.0225 
0.1602 
o_3876 
0. 3699 1 
u'::S££UI 
n ~1F;n - -.- ~ - -

0.3223 
0.3'131 
0.3131 

-

Exploit. 
pattern 

0.0225 
0.1602 
0.3876-
0.36991 
0. 3220 1 
0.3360 
0.3223 
0.3131 
0.3131 

-

Exploit. 
pattern 

0.0225 
0.1602 - --~,. 
V • ..:10 11:1 I 
0.3699 
0. 3220 1 
0.3360 
0.3223 
0.3131 

. 0.3131 

-

Weight 
in 'catch 

0.573 
0.877 
1. 063 

~.~4~1 
:.::. UI:I f I 
? LlI}3 -

.2.573 
2.714 
2.643 

Kilograms 

I 

Weight. 
in catch 

0.573 
0.877 
1.063 

.., An"") 
L • .. :>.> 

2.573 
2.714 
2.643 

Kilograms 

Weight 
in catch 

0.573 
0.877 - "--.L.UO..:l1 
1.240 
2. 047 1 

2.
493

1 2.573 
2 .• 714 
2.643 

Kilograms 

81. 



Table 2.4.16 
The SAS System 14~43 Tuesday, May 5, 1998 

Haddock in the Faroe Gr_ounds (Fishing Area Vb) 

Prediction with managem~nt option table 

Year 1998 Ye ar: 1999 Year' 2000 
-

F Reference Stock Sp.stock Catch . .in F Reference Stock Sp. stock Catch in Stock 
Factor F 

1. 0000 0.3151 

i I 

I 
- - I 

Notes: Run nart\,e 
Date and time 

biornass 

52651 

Tonnes 

·1 
:1 

1 

: 1 

biomass weight: 

49523 140-46 

Tonnes 

·1 
:1 

.. 

Tonnes 

MANJ.AK03 
03MAY98: 10: 00 

·1 
:1 

Computation of rF'f. j:"~ ::;ll'!l_f'lp mpan. age 3 - 7 
Basis for 1998 F factors 

Table 2.iU 7 

The SAS System 

Factor 

0.0000 
0-.1000 
0'.2000 
0.3000 
O'~ 4000 
0,50001 

0. 6000
1' 0.7000 

0.8000 
0'.9000 
1.0000 
1".1000 
1.2000 
1. 3000 
1. 4 000 
1. 5000 1 

i:~~~gl 
1.I:lOOO 
1.9000 
2.0000 

-

F 

b.oooo' 
0.0315 
0.0630 
0.0945 
O~1261 

,~·~~~?I 
,y. 1.0:;11. 1 
9. 2206 
0.2521 
0.2836 
0.3151 
0.3467 
0.-3-782 
0.4097 
0.4412 
0. 4727 1 

~:~~gl 
0.5673 
0.5988 
0.6303 

-

biornass 

47911 

·1 
: 1 

:1 
: I 
: I 
·1 

Tonnes i 

biornass 

41841 
41841 
41841 
41841 
4'1841 

~~~~~I 'I,ltl'i11 
41841 
41841 
41841 
41841 
41841 
41841 
41841 
41841 

~~~~~I 
~~~~~I 
41841 
41841 
41841 

Tonnes 

weight 
. 

0 
1261 
2482 
366'1 
4810 

~~~~I 
tl::J'::UI 
8034 
9042 

10018 
10964 
11881 
12769 
13629 
144.62 

~~~~~I 
~~~~~I 
17546 
18258 
18948 

To.nnes 

biomass 

59566 
58093 
56668 
55290 
53957 

~~~~~I 
::lJ.q:<:: 11 
50215 
49048 
47920 
46829 
45773 
44752 
43764, 
42808 
"88,1 
1~~~~1 
'39287 
384.77 
376;93 

To'nnes 

14:43 Tuesday, May 5, 1998 

Haddock in: the Faroe, Grounds (Fi'shing Area Vb) 

Yield per ,recruiit: Input data 
..... 

Recruit- Natural Maturity Prop. of, F Prop.ot: M weight 
Age ' ment mortali'ty ogive bef.spaw. bef.spa,w. in stock 

2 .. 1. 000 0.2000 0.08001 0.0000 0.00:00 0.549 
3 0. 2000 1 ,., ..,,,,,.,n 

o'2~~~1 
~·;~~~I 
u.:>GUUI 

1 00001 

, 
5 

~·~~~~I 
u,uuuul 
o 0000 

6 0.2000 1. 0000 0.0000 0.0000 1. 741 
7 0.2000 1. 0000 0.0000 0.0000 2.002 
8 0.2000 1. 0000 0.0000 0.0000 2.189 
9 0.2000 1. 0000 0.0000 0.0000 2.425 

10+ 0.2000 1. 0000 0.0000 0.0000 2.749 

I Unit I Numbers I Kilograms I 
Notes: Run name YLDJAK02 

Date and time: 03MAY98:11:02 
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Exploit. 
pattern 

0.01530 

~·~~:~I 
u . .::iLl.UI 

o '3220 
0.3600 
0.4220 
0.4620 
0.3820 
0.3820 

Weight 
in catch 

0.5491' 

O·~~~I 
1. .:utlbl 
1 426 
1.741 
2.002 
2.189 
2.425 
2.749 

I Kilograms I 
, ' 

Sp. stock 
biomass 

48484 
47019 
45602 
44232 
42909 

~~~~~I 'iu.,ltltll 
39190 
38032 
36912 
35828 
34780 
33767 
32787 
31839 

~s~~~1 
~oo~ol 
29178 
28349 
27547 
26771 

Tonnes 



, 
Table 2.4.18 

The SAS System 18:57 Thursday, May 21, 1998 

Haddock in the Faroe Grounds, (Fishing 'Area 'vb) 

Yieldp';i'recruit: Summary ,table 

Spawning time 

, 
:Re:E~~en~e 1,- ;~:~~~~'~n Coldl ill 

~actor weigh,~ . 

0.0000 ~. 
0.0500 

0. 1000 1. 
0.1500 

0. 2000 1 
0_2500, 
0.30001-' 
0.3500 [-

,p,OOOO I 
0.0163 

iO-: 0326 
,O .. O4~O 
0, 0653 1 
'0'.0816 
0.:0"979 1 
O:.H42 

0.4000 ,0.1306 
0.4500 '0.1469 
0,5000 1.0; 1632 
0.5500 0.1795 
0.6000 :'0-:1958 
0.6500 0.2122 

U
O
-: -7,osUo-Uo-1 'o. i285 1 

. '0-.-24.48 
0.80001 ,:~:26111 
n R<;nnl ~O::2774', 

0: 9000 I.: ,0;.2938.1 

0,9500[,,0,310,11 
1.0000 ' -0.-3264 
1. 0500 I 0.3427 
1.1000r :0.3590 
1.1500! 0.3,754!_ 

'1' : -.:°
5
°
0
°
0 

1 0.3911'1 
. ,,~.4~8~1 

1.3000j, 0.4:'::4JI 
1.35001 0.4'406 
1..40001. 0.45701 
:.4500 I O.4'733! 
I.S0001 0.,-48_961 
:.5500 .0.50591 
1.6000 11:5222[ 
',.67~OnOnl ;;0.5386 

~ '-' _ _ 0;' _'i54 Cl I 
1.75001 '0,.-57'12 1 

1. 8000 1" vo":.J6-o00"3'~1 
1. 8500 1---' . Q 

1. 9000 , 0.6202 
1. 9500 "0-.'6365 
2.0000 : 'b';,6-528 
2.0500 0.6691 
2.1000 '0~6854' 
2.1500 0.7018 
2.2000 0.7181 
2. 2500'1 ;'On:~"77!4n;1 
2.3000', ., 
:.3500,1 b:: 7,6701 
~:~~~~'I· -~": ~:~~~:I 
:2.5000 °'.--81601 
:::'. ~500 ,,;J.8323 
:.6000 '--'-iL94% 
:2.65JO - ,J-;,-'3'650 1 
2.7000 0.88131 
1.7500:,1 '0:89:761 
2.8GOO 0.91391 
2.8500:1- 0:.93011 
2.9000'1' ,0.9466 1 
2,9500,1 ,co ,'9629,1 
3. 0000,1 :~iO. 97 92 

Notes: Run name 
Date and time 

0;-000 
o .O6~6 
0.'12-2 
O.16.~ 

0.2111 
O~2461 

0: 278 1 
0.306 

0-.000 
118.707 
212-"4'21 
281.308 
347 .. 765 1 
39_6.-.99:'/ 

'437,'. 386 1 
47'0':731 

0.33-1 498.413 
0';354 52.1.-502 
0.\J·75 540:.8,36 

'6.)9'3 557.082 
0,:-410 5W.1-'1l_ 
0.4261 58'2·.332, 

g: :-~:~ i ~6~,: ~,~~! 
0.4671 ,60-1.41,_51 
0,47'91 . 61-J~J641 
0.490 618._40.21 
0".500 622.66] 1 
0,;'510 626.258 
0;-51.9 629:282 
0,.528[ -63~i;815 

,~,,~;:~ . ~;,~:~2.".~,1 
0:;;;1 6j3:~~91 
0.5'58 i bJ,~ ."::~b_'1 
0.5651 .-63,9.-145 
Q,.~71[ 639.8441 
0.577 640.361[ 
0.5831 64'0.;720 
).589 64_0.9401 
':'.594 ;:,.!;;'.038! 
0,6001 64,1 . .-0.311 
0.605 640 .-930 f 
~.~?~I . 64,0;_7~91 
~'-~~~~I ~~:g:'71~~1 
0,.-623 ,,039.8-15 
0';627 639;'399 
0'.631 638-.'-9_43 
0.63,5 638.-451 
0-; 63'9 631.'929 
0 .. j)42_1 _ 6~7., 380 
0.646-1 636'.808 
0.6491 636_.2:161 
0_.6531 1';1". MlR 
0.6561 . 6~4:9B'61': 

g: ~~~ I ~~;-:~~~~ I 
o~6651 633;0581 
0.6681 63~.401 
0.6711 631;7:l9 
0.6741 631..-8.'14 
0.676( 630.4061 

'~:~~~-I ' ~~t6-~~1 
O. '6841 628,4011 
o 6871 62~~7341 
0_::689 [ 6:??,,,.069[ 
0;,691 62_6.407 

stock. 
size 

' 5.517 
5.187 

; 4. 909 1 
4.673 
4.4b~1 
4.2901 
4.1331 
3.994 
3.869 
3.757 
3.655 
3.562 
3.477 
3.399 

Stoc,k 
biomass 

8568,.,020 
7160:989 
7093:,'960 
6534.76-7 
6U6o. 2J1 1 
5653.-242 
5~OO.9161 
4993.372 
41.22.,917 
44'83:,480: 
4.270.211-
4079.191 
3907.22-8 
3751.692, 

,~: ~~~ 1 ~!~~: ~~~·f 
3.1981- 3363.571,1 
).140,1?C;C;.'1<}A 

3.086[ 3155._3t'8.1 
3.035 30 62:/98A' 
~. 988[ 297-7.; 383': 
2.943 2897.8f2 
2.900[ 2823.660 
2.860 2754.·39.5 

~: ~~~ I ~;~~--::n'~:1 
':./:l11 L,:l 11..:lL'1 I 
~.718 .2517.669 

:,.68 7 [, 24, ",.,85:61 
::.657 ~418.835 

:2.629[ 2373.380 
:.601 2330.2891 
:.5751 :::1''"-1.37'9'1 
2.550 I :"::50 .. 48,81 
2.525 2213.467. 
2..5021.2178-.1821 
2.480 1 2144.5131 
2.4581' 2112.34:81 
2.4]71 20Bl.~B9 
2.417 2052.14:2 
2.397 2023, ,-924· 
2.379 '1996.85S' 
2.360 1970_.87:3 
2.343 .1945.906 
2.326 1921.895 
2.3091 l8~B:;'785:1 
.":-""'7'1 1~71'; <;jh 

, 1855;0111 

~:3:~1 t~~::~~~I' 
2.233 1795.102-
:2.:191. 1776~4~3.1 

','06[. ','58'4161 
:.192,_,174.0.963 
::.1-:'91 :7~4.063 
2.1671': 17.07.691j 
2.155 1691.8211 
2.1431' 1676.4291 
2.131 1 1661.495.1 
2.,1201' 164.6.996[ 
2.10_91" 1632;915 

Computation:::.-of rei. ·F; ~imple mearl_;, ;,?9~' 3 - 7 
F-O.1 facto'r 0.-5812 
F-max facto:r 1.6'20-9 
F-O.1 refer:~nce F : ' 0.1.897 , 
F-max refer}:nce F 0.5291 
Recruitmenti'~ Single recruit 

Sp'.s,tock Sp.sto.:;:k 
slz~ ,biomass 

4.134 7669'.432 
3.80'6 6864.2:n 
3.530 6199.029 
3.296 5641. 64.4 

. ... 
J.U~41 ~lb~.~u~1 
2.91J 4763,.6951. 

~~~~~I :1~~;~~~1, 
2.502 3838.634. 
2.391 3600'.927 
2.291 3389.374 
2.201 3200~059 
2~11:7 3029.787 
2.041 2875.930 

-t: ~~-~ I ~~~~,:~g~ I, 
1.84'6 1 2492. 776 1 
1. 7QO! 2-186:035-' 
1. "371 2287,.775,1 
1.6881 2197.050 
1.64-21 ~1131046 

',.59912035.061 
1.558 1962'.'4.84 
1.520 1894.783 

'i:-~~~I i;;}:g~1 
~.~3'18'5-1' li16: S43

1' 

~. 1.664.206 
:.356[ !6~4.904[ 
:.3~7 1568.384 
:0.3001 1524.419 
:.':751 ~492.808 
:.:5'::\ :~43.36e 
1.2261 i..40S.937 
1.204! 137-0.367 
1.18) 1 ,.1336.523 i 
1 161

1

1 1;JO:L285 1 
I,: 141 ,12'7-'3.542,1, 
1.122 -l£~4 .--19:' 
-1'.10'3 '1216, iSl 
L08s 1189,.,327 
1.068 J163.646 
LOSl 1139.037" 
1.035 1115.436 
1.020 1092.783 

'f.0051 107.1.022-1 
0.990, In<;n ln~ 

9'~-~~I,-io29':'9801 
v.~Q_1 1010 .. 608, 
0.3'491 ,. 991.946', 
0-.9361 97)-.:9571 
:).9::'41 95.6.6061 
::.9:J11 939.8601 
~.~::01 9:3.6S!3,1 
:.:38;:<1 309.0621 
O.'3~7j 892.956j 
0.6661 878.34.51 
0.8561 864.i04j 

g: ~;~ I ~~;':-;,~~I 
0.-3261 824.3,95 

O:\Acfril\Wgrepsl;Nwwg\R'epoctS\I998\T2418:Dbc ' 

Sp.:stock 
size 

4.134 
3.806 
3.530 
3.296 . .. 
J.U,:!ql 
2,917 

~:~~~I 
2.502 
2.391 
2.291 
2.201 
2.117 
2.041 
1.9711 
1.9061 

1. 846 1 1.790. 

1. 7 3 7 [ 
1.688 
1. 6421 
1. 5991 
1 . 5581 
1. 520 1 

~: ;;~ I 
1. lj 10 I 
::'.385 
1.356[ 
1. 327 

1. 300 I 
1. :::'75 
" " C L • .;.5" 
1. 2261 
1. 204! 
L1821 
~. ~ V~ 1 

1.1411 

1.1221 
1.103 
1. 085 
1. 068\ 
L0511 
1. 0351 
1. 020 1 

1. 005 1 

~:~~~I 
~: ~~~I 
0.936 
0.924 
0.9111 
a.9col 
0. 388 1 

0. 877 1 
0.866 
0,8561 
0.8451 
0.836[ 
0.8:6 

Sp. stock 
biomass 

7669.432 
6864.2]7 
6199.0291 

~~~~. ~~~! 
~l!)~.~U.q 

4763.6951 
4413. 137 1 

~~~~: ~;~ I 
3600.9271 

3389.
374

1 3200.059 
3029.787 
2875.930 

2736. 309
1' 

2609.101 
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Figure 2.4,2, Faroe haddock. Landings in 1'997.8Y fleei.and .month. 
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~ Figure 2.4.10 Fish S:to,~k Summary. Haddock ill the Faroe Grounds (ICES Diivision Vb). 
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2.5 Faroe Saithe 

'2.Sit Landings'andtren<is:in the fishery 

Landings of saithefrom'the'Faroese 'grounds' (Division Vb) varied between around '40 000 - 45 000 t in the period 
1985-1989 (TitbJeZ.5:'f),'lri 1990 record high'catches were reached at aboW60oooTand 'since then catches' have 
steadily decreaSed to ab(}lit 20 ooolin 1996 and maintained this level in J 997, ' 

With the introd~ction ofthe200 miles EEZ in 1977 saithe has, for all practical purposes, only been fished by Faroese 
vessels. The principal fleet consists of large pair trawlers, with engines larger than 1000 HP, accounting for about 60% 
of the catches in 1993-97. In the same period the smaller pair trawlers « 1000 HP) caught about 20%, jiggers 10% and 
larger single trawlers about 8% (Tables 2.5.3 and 2.5A), All other vessels only have small catches of saithe as by-catch. 

Generally speaking effort has increased in the period 1994-96 (Table 2.5.5). For the period 1985-91 the effort of the 
largeqlair traWlers 'increased from around 3 200 days at sea to 7 900 days. Thereafterthe, effort decreased to 6 200 days 

. in 1994 but increased again to,7 700'days,in 1997. In the smaller pair trawler fleet the effort fluctuated between 5 200-

.'6 500'day'sin the periodl985-199Hhendropped 102100 days in 1994 but then increased to 3'400 days .in 1996 and 
dropped to'3200days in 1977.Bihce 1985 the effort· of the large single trawlers ,have deciinedfrom5 600 days to 4000 
dayS in 1991 and Iluctmitedbetween -3 600-4 300 days in the period 1992-97. The effort of jiggers, has increased, in the 
period 1985'96 'from'3 300' days to 8' 000-10'600 days in 1988"93 and increased further to 23 700, days in i 996 but 
dropped again to' 13000rlaysin 1997: 

In tenos of CPUE. there has bedn a general down(\.rd, trcljdin the peri6d, 1994'96 but a slight increase in 1997 (Table 
'2.5..6 and Figure 2.:;.,i) •. L.o?king at. [he, whole period i 985-96 [he :rao"ge"oCCP'tJEfur hlrgt:r pair lrawlt:rs- has depr't!a_seu 
fro'm 3.4 (Nay to. i,4 't/day bui w~ni' up slightlY.·(o _1.5 tIdilY in [997. CPUE for si-haIler pair trawlers h~s var-ied bet.;k·eefi 
aboull~2)tida.y to_'25 lld_ay and has more thim-ha1v;cdHi'thc last four years. The:jiggers have had a decline'in CPUE'fram 
05 t/day to 0.1 t/dayin the period 1991-97. Fcir larger single trawlers there has been a decline from 2.3 tJrl.y to 0:6 \/day 
in the perio" 1985-97. . . . . 

T ... t-i-."" l ..... t t~ ... u""" ......... ""~~ <';" ... 1 ... t .. ".·~,I;"-':'<, h:'H~ ... -'.,·~~~it;'h"'r1 t" n<;lir tr~UJlin.; "Inn Iln'in'{'rp.llc;:.ina nronortinn "f tll ... {,Ilt{'h.,.c;:. Ilr.,. 
,l.U ,~u .... ~~ .. ~ ~ ...... J ........ ~ .. '''''''''] ""'6"'" u"'~~'.~~'" •• ~.~:"'~ •• ~ ...... ~ ... , ....... Y"'U ~~ .. u .. t;-.""'~,"'" "'-'--~'''e,y'-l'-'''-'' _ .... __ .... _ .. _u __ 

, __ ~aug4t bY,:~argef: ves,sels.: Jigg~rs,' on-it~t ot~er-r~i!d,_ have incre'ased theIr e.f!ort substantiaHY,'from about'3 306 da'ys,to 
,~omlf 23 700, days in .thy_Perio~ 19;85-96 but h~ve_'aecreased their effo"n to 13 000 days in' 1997, . I 

, '-- - ::" . ,.', -'-- - '. ' ,-. ", 

Catches and effort are shown by fleet categories for the period! Y85-1997 in Tables 2.5.2 - 2.5.5. 

"Catches: uscd:'in the, assessment a..re :pre1i_ente;:! in- TabJe_, 2.5.1.: .The,~e, .i,¥q~1,lde_ fer~ign catches that- hav~ b~en repe~te~ te 
the :-Faroese' Aut.,~orities,ibut. no~ -9ffic:jaHy report~~ to_ ICES .. AJso ,~atches in ,that part ~f Sub-diyision I!~, which. lies 
immediately north of the Islands·have been inc:'ud~d ; 

2.5.2 Catch at age 

C~tch at age are ,based_ pn_ length and otolith. s~'11ples frqm Faroese landings p10stly in th~ fleet categories s~aq an? large 
. p~ir .trawlers and jiggers and landing statistic by fl~et provided by the Far?ese Statistical DepfU!ment' for F~oese 
landings and the Faroese Coa",t Gu~rd for catches by foreign vessels. C~tch at age was calculated "by each fl~e~ and_by 
each third of the year before the numbers where combined. Finally the numbers were raised by the foreign catches. 

Catch at age data inpr~vious years w~re revised ~ccording to the final catch statistics. Catch iit numbers at age in 1997 
reflectstheage cO~Dosition in the Faroese catches (Table 25.7).ln 1997 109 samples were taken from landings of 
saithe wiih 19 176 I~nglh n'le.suremiOnts; 3 936 otoliths, and 3 130 individual weights. The SOP for 1997 sho";s no 
discrepancy (Table 2.5.7). 

2.S;3 Weight at age 

Through the recorded period 1961-1997 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 2.5.8 and Figure 2.5.2). In the 
period 1984-1986 mean weight at age values were generally high and dropped to a low level in the years 1990-1991. 
The mean weights have been increasing in the period 1992-96 and have since decreased. 
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2.5.4 Maturity at age 

Maturity at age data are available for the period 1983-1998. Due to poor sampling in 1988 thepropOl1ion matureJ(jr 
this year was calculated as the average of the two adjacent years. A model was used, described in the 1993 Working 
Group report (ICESC.M.1993/Assess:18), for predicting maturity at age in order to alleviate somepf the ProbI,<;ll)S 

. inVOlved ,with t\le sampling data. The basic model used was a GLM with a Logit link function describing,matprity at~ge 
as a function of age. year class strength, mean weight·atage a~~ ay~ar effect.. Of those factors age and m~ap weightat 
age where significant and no other independent variables were needed. Tnis modei was then applied, using the raw data 
given in Table 2.~.9 to predicttite entire maturity atage for 1982-1998, given in Table 2.5.10 and Figure 2.5.3. 

_. " ,- - " . "f 

2.5.5, . Stock assessment 

2.5.5.1 Tuning and estimation of fishing mortality 

Two tuning'series representing the 'same vessels' were tried inl the XSA runs. The first one was the commer,ci.l;:uba 
seties consisting of total saithe catch at age and total, effort in idays, hereafter referred to as the Cuba ,Beta series.; The 
series extends. back to '1982 and consists, of data from 8 :pairtrawlers ,greater than 1000 HI' (Cuba, trawlers) ,)"hich 
speli:iaiise in 'fishing on,saitne and account_for 5 000-8 000 {,Or saithe el,lch_year (Tabie:2.S.11). in' the,·19W3 :V{c;>r;kin,g 
Gr01:1p rep.on-(ICES-C.lVL i993/Assess: is) a description is,_provideu"as to how and why,uijs particular se,{jes,,\yas,~lwsen. 
The second series ,is new'and consists of saithe catch at age and, effort in hours, hereaftcr rcfcrrcd to, a~ thc:,.~uba 
Logbook series. In the Cuba Logbook series information for each haul was supplied and only those hauls, w/leresaithe 
consisted of more than 50% of the total catches of cod, h.ddo<;k and saithe were used (Table 2.5.16). Indices of CPUE 

,and effort ,ofthpwo series is presentedin Fig~. 2.5.7a and b and the show major differences for some year~. [nFig. 
205,7,a the higher values in the Cub~ Beta ser{es __ in 1995~96 mfght be exp~ained by the fact that more effort was dire:~tbd 
to)"ards cod in, these years. As the hauls targeting. cod were excluded in 'the Cuba logbook series CPPE values for 'theSe 
years were higher in this series. Thediff",ence in the effort indices in 1993·94 could not beexplained. Both XSAruns 
were ,made ,~ith the, same parameters as_last year., Toe, output from .the first XSA run using the Cuba Beta se'des' ,S 
presented in Tables 2.5.12-15 and the o~tput from the second' using the Cuba Logbooks is shown in Tables'25.17-20. 
The diagnostics from these runs are shown in Tables 2.5.12 and 2.5.17, respectively. The values of the S.E.log·q are 
reasqnably 10)" for the principal year classes in both runs so there was no reason for ,choosing the Cuba Beta t,!ning 
serie~in stead of Cuba Logbook series. The average fishing mortality for age groups 4-8 years for these twb seri~s are 
sh~wn in Figs. 2.5.6a and ~. Both series :give :r~s'u1t& dlat ~~n"erge reaso?'ably weii an,d'there is, littie dirfere'nce bet~ween 
the results of the two. Stiii it was agreed the 'new series shouid be anaiysed stalis[icaiiy by fiiling a muiiivariate modei to 
it taken in to account factor like year, season and area. In the following only the XSA run using Cuba Beta will be 
discussed. 

The ;iog catchaoiiiiy re-siduais'from the ;XSA-':uning fdr 'age gr-oups 4~8' 'is "piesented 'itl Figs.-25.4 and 2.5:5.: The- overall 
impreSSion 1s that there is a trend in the data iind it-is 'similar 'for both se'ries. The fiShing mortalities fOf'1961-1997:are 
presented in Tabie 2.5.13. llle average fishing mortality for age groups 4~g was 0.44 in 1997. 

2.5.5.2 Stock estimates and recruitment 

In his~orlcal terms the spawning stock 6iom~ss 'has in 1 ~92_- i,997 been in'iis iowest range' e"ver recorded- even 'tHough 
re~ruitrrient up tiii year ciass' i 980-90 has been dose to or abo';'e the krithmetic mean of the long term T~(:ruitIIient level 
(23 miiiiJns) '(Tabie 25.15, and Figure 2'''S.8Bj:' , 

, " " . - , . !;i-. ,j' 

Stock in numbers at age as estimated by the VPA is presented in Table 2.5.14. The high numbers in the stock in \986-
, : ' :lj , '>' ;.-' "-: _, , '-L:,~' " - '.' -, ::- , ' '_, - ,.' ,- _ -, _', '--' , : ")1 .,' 

1990.,e dl!e to .very gooQrecruitment..Mean number of recruits as 3 year olds in the' period 198().'.1989 cis ab'out33 
, -,- "'-' ,., ': ' _: ' , ,- 'I " . '_ ;, ,- ,,' ,,' _ : '_'I : ".'" 

million. The recruits in i993 are abollt 23 minion, eqmii [Q the iong-term mean, whereaS the recruits" in, i994 ~J{ai[ 
" - ,"-' "" "" ' " ,."] , ,." 

iong term the mean leveL 

Spawning stock biomass is given in Table 2.5.15 and Figure 2.5.8B. The spawning stock biomass is continuing lhe 
decline from 69 000 t in 1993 to 52 000 t in 1997. 

. ,! 
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2.5.6 Prediction of catch and biomass 

· 2.5.6,1 Inpu~dal:a 

Input data for prediction with management options are presented in.Table2;.!L21 and input dataIor the yieldpeHecruit 
calculations are given in Table 2.5.23. 

In the short term prediction stock in numbers up to year class 1994 are from the final VP A run whereas values for the 
1995-1997 year classes are the arithmetic mean of the three most recent years, 

,In;theshortterm prediction, the input for mean. weight for 1998 in age groups 3,5 are mean weightfOf 199.5-97 and (or 
the older age groups,. mealiweight were predicted,using a mUltiple regression. analysis. The mean.weightfor 1999.:2000 
are calculated by using the mean weight in 1998 and adding themean.weight,increase for the period 1995,97 in each age 
group. Values for age group 3 in 1999-2000 are equal to the 199B-value. Weights in the stock were set equal to the 
mean weights inth"catcll<,s. In the long te,rm prediction (yield per recruit) mean :w~ight for 1Q~I-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 valuesforl983~1997 were·used. This long term,mean was also used in the long term prediction. 

"rir all three years in the sHort tern prediction the average exploitation pattern; in the final VPA for 1995-97res~aledto 
Fbar (age 4-8) in 1997Was used. InU,e long tertnprediction theexpl6itationpattern was the average of exploitation 

. patterns for 1961'-(997 which were rescaled to Fbar (ages 4-8) in 1997: . " 

2.5.6.2 Biological reference points 

. The yield per recruit and spawning stock biomass per recruit curves are presented in Figure 2.5.9C. Compared to the 
fishing lIl~rtality level ii, age gtoups4-8 in 1997' of 0.44, the reference values for F~" is 0:42 and Fo.,isO.17. Fm'" and 

· Fhi .. were estimated at 0,28 and 0:56, respectively, (Table 2.5.24, Figure 2.5.9C and Figure 2.5.10). The average fishing 
mortality for age 4-8 in 1991 tliusis a 'little highertha.n Fm,,'" . 

The ~tock:recruitITll'nt scatte~plotsh<iwsthat the probability of aboVeavetage recruitment is substantiaily diminished 
wh~n the spawning ;~tock biorllass is' below -85 '000: t which su~~sts, ~at this, is the ievd of the minimu~ bioh)~caiiy 
acceptable level (MilAL)(Figure 2.5.10): The spawning stock has been beiowthislevel since 1991 and in 1997 reached 
a record low of 52 000 t. 

In previous assessments of [his stock the lviinimum Bioiogicai Acc'eptabie Liniit (1'vfBAL)' was set to 8S,OOtY t -because 
the probability of a good recruitment is considerably larger when the spawning stock is above this value (Figurc 2.5.10). 
Therefore, this is an appropriate value for a limit reference point and thus, Bjim is set to 85,000 t. The Gloss prcgraIT',uT..e 
(written by Dr. R. Cook) was used to produce four plots (Fig 2.5.12) to determine the F and B reference points, using 
data from this years XSA run. From the expected equilibrium spawning stock biomass curve in plot B, the Flim 
corresponding to Bum is estimated to 0.40. The reference point Fpa was calculated as the value lying 2 standard 
deviations below Film which implies that the Fp, value is 0.28, which again corresponds to a Bp. at 110,000 t (Fig. 
2.5.12B). As it can be seen on Fig. 2.5.12A, if fishing at present level there is 68% probability that the replacement line 
G(F) will be above the replacement line for the lowest observed spawning stock biomass Gtoss. From the cumulative F,o" 
distribution plot (Fig. 2.5.12C) it can be seen that the probability that Fp, >=F,o" is about 40%. This means that once out 
of every 2\1, years the Fp. will be above the Floss for which the stock would be expected to decline to an equilibrium 
spawning stock biomass below the lowest observed. An equilibrium yield at F = Fp> = 0.28 is approximately 35,000 1, 

(Fig 2.5.12D). 

The history of the stock/fishery in relation to the four reference points can be seen in Figure 2.5 .13. In 1961-62 the stock 
level was below B lim and the stock/fishery was in the risk of stock collapse zone. Except for 1964 the stock/fishery was 
in the precautionary zone in the period 1963-72 and went into the danger zone in the period 1973-78 and went on into 
the risk of stock collapse zone in the period 1979-83. The stock/fishery went back into the danger zone in the period 
1984-90 and in 1991 the stock/fishery again went into the risk of stock collapse zone and the decreasing stock has since 
moved further away from Blim and F has been above Flim in this period except for 1996. 
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2.5.6.3 Projection of catch and biomass 

Results from predictions with management option are presented in Table 2.5.22 and Figure 2.5.9D. ,With unchanged 
fishing mortality in 1998 and 1999 catches will be at 21 000 t and 19000 t respectively and the spawning stock biomass 
will decr,ease from 50 000 ,to 40000 t for the period 1998-2000. 

Results from the yield per recruit estimates are shown in Table 2.5.24 and Figure 2.5.9C. 

2.5.7 Management considerations 

The 'spawnirigstock'biomass is continuing its downward trend! and is at ,a record-low level which is far. below Bli'm. If 
the 'present fishing mortality level is maintained the spawning stock will drop even further, Even with a drastic 'reduction 
in fishing mortality, say to halfof the f997 level; the spawning stock will'still not recover in the' short term." 

The efforfinthe effort quotasyStem'has been reduced by 12.5% in the fishing year I September' 1997'to,31 August 
1998 compared to the previous fishing year. The quota for 1997/98 is 7 199 days for the pair trawlers with 4 525 and 2 
674 for.largeand small pair trawlers respectively. The'jiggers are expected to fish for 16403 day in. 1997/98. The, same 
effort anocation is assumed<for 1999. The cumulative probability distribution of F for these three fleet c~tego,ie.s is 
presented in Fig. 2.5.11, These three ,fleets have accounted for 85.7% of the totai catches in 1997. Tne singie (rawiers > 
400'HP ,'iaught 1,3% :of [he [,ota;i- qnch ~o the r exened by thi~ tiee~ on.0.06 should be added to the)ishi,ng, m,'?rtaiHy 
column to reflect the activity. of this fleet. Tile result ShOWS' that ,there is an approximately 80% l'rpbability. th~tthe 
fishing mortality in 1998-99 will not exceed F = (0.06 + 0.39)= 0,45 ifthe present level of fis\jing days ar~exe,r~edm 
1998-99. '. '. '." 

Comments on the assessment 

Th~re stil\ is' no independent recruitment index to Predict recruits in the first year in the short ten~ pre~iciion.' An 
attempt shquldbe done ,to analyse the cprrelation between survey index and stockin number from VP"". A pro~nimme 
for echo sounding age group 2-3 might eventually give a series Ithat could serve this purpose. . 

Th~ p;m;, ... 'TI,~rc~al pair traw,ler series (~~b~,~aw!ers) is still th~ only useable tuning srries and, shows ~~~sona~l~)ow 
va..riatioI,!;even if,the.unit of effort (day) is rather crude. A ,new Cuba~series t?ase;-d on logbooks with t.he umt'of effort in 
days,was,presented b~t needs to beana[yse4.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 9f,s~ithe between management areas. 
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Table 2.5.1 Saithe in the Faroes. Nominal catches (t) by countries, 1984-97 as officially reported to ICES 

Country 1984 1985 1986 1987 1988 1989 1990 

Denmark 21 255 94 2 
Faroe Islands 54,344 42,874 40,139 39,301 44,402 43,624 59,821 

France 243 839 87 153: 313 

German Dem.Rep. 31 9 
German Fed. Rep. 73 227 105 49 74 20 15 
Netherlamjs 22 67 

Norway 5 24 14 52 51 46 

UK (Eog. & W.) 4 108 

UK (Scotland) 630 1,340 140 92 9 33 
T Tnit,p,; J(l~arln~ ..... ~ •• ~ .................. ·~b ......... ·u 
, TCC'D OA 
U\J>JJ.'- JV 

Total 54,665 ·44,605 41,716 40,020 45,027 43,735 60,014 

Working Group estimate 4.5 54,665. 44,605 41,716 40,020 45,285 44,477 61,628 

Country 1991 1992 1993 1994 1995 1996 1997 ; 

Denmark 
Farce Islands 53,321 35,979 32,719 32,406 26,918 19,267 21,721 
'0 ............... 3 1 llnn .,~ " .. ,n 0 
J.-lUU ..... ~ 1,777 'J '7 W 0 

Gennan Dern.Rep. 

German Fed. Rep, 32 5 2 41 3 5 
Netherlands 65 
Norway 103 85 32 156 14 96 67 
UK (Eog.& W.) "5 74 279 151 21 53 
UK;(Scotland) 79 98 425 438 200 580 
United Kingdom 394 

USSRlRussia 2 12 18 28 

Total 53,605 38,252 33,532 33,171 27,204 20,025 22,215 

WorkinR Group estimate 4.5 54,858 38,366 33.543 33,182 27,213 20,025 22,229 

I Preliminary. 
2 As from 1991. 
3 Qua.ntity tirLknown' 1989..;91 ~ 
4 L'lc!udes catches from Sub-division Vb2 a.'1d Division IIa in Pa..."rQese \~laters. 
s Inc1udes French catches from Division Vb, as reported to the Faroese coastal guard service. 
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-8 Tabl" 2.5.2. Catches of saithe in the F~roe grounds by various faroese fleet categories. Tonnes gutted weight. 

Long. Singl" Single Sin!~le 

Open IIIrleri8 < trawl ;<: trawl 400- tnlwl Pair trawl Pi!lir 1tr8Y1fl liners> Indust,· rial 
)ats 10DGRT 400 HP Gill JiSSlrtrS l000HP >1000 IHP<10oo HP >,1000HP 

89 38 2" 13 SI82 2515 129'23 10822 10805 
107 67 31 54 1 ~~~6 1004 98,72 9921 1:3173 
244 52 l1fi 157 1\185 1468 72:79 8134 15790 37 
173 101 40 113 2~i75 2693 8224 7748 17266 31 501 
356 . 52 12~1 90 31'17 2148 7118 9440 1,6513 60 504 
309 131 8'1 122 4038 2123 10J'42 13127 23442 101 495 
287 55 40 281 4i~95 625 6J'91 12978 2,2584 64 404 
124 121 11, 0 3:100 151 2~~4B - 7677. 17486 37 320 
168 56 30,- 0 2!i96 164 la79 6234 17639 ,29 203 
131 1112 37 2 3!i66 335 1\195 5408 17243 63 202 

49 15 911 5 2:120 215 2'106 4288 1471'6 75 6 
5 6 24 5 1fi90 213 1178 4118 101J'3 37 4 

14 2? 3 1'746 495 2098 3491 11529 72 --~ 

Tabl" 2.5.3. Total Fljfoese landings of saithe in the Faroe grounds (rightmost column) and the contribution (%) by each fle"t category. 

0.4 5.6 4.1 20.4 22.8 44.2 0.1 1.1 
0.3 0.1 0.3 6.5 6.8 20.8 19.6 43.6 0.1 1.3 
0.1 0.:1 0,2 9.3 5.4 17.7 23.5 41.1 0.1 1.3 
0.2 0.:2 0.2 7.4 3.9 19.6 24.0 42.8 0.2 
Q.l 0.1 0.6 9.8 1.3 13.9 26.5 46.2 0.1 

0.4 0.4 0.0 0.0 10.5 0.5 7.1 24.4 55.6 0.1 
0.6 0.2 0.1 0.0 9.3 0.6 6.5 21.4 60.6 0.1 
0.4 0.4 0.1 0.0 12.6 1.1 6.8 18.5 59.1 
0.2 0.1 0.4 0.0 9.6 0,9 9.9 17.7 60.9 
0.0··. 0.0 0.1 0.0 9.2 
0.0 0.1 , 0,1 0.0 8.9 
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Tabl" 2.5.4. Catches of saithe in the Faroe grounds in percent of total catch of e"ch Ileet 1985-97. Average percents weiighted by the total catch are shown at 
the bottom. as well as average total catch. 

u Ye, 
19B 
19B, 
19B' 
1ge, 
1ge: 
199' 
199' 
1991 
1951 
19~1 

1951 
19~1 

19~1 

,elg 
-Mecl 

5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 

IM 
In 

Open I 
Long­
nel~8 < 
10 C~RT 
-ii.2 

boats 111 
1.3 
2.6 
5.6 

17.1 
18.4 
26.6 
30.4 
31.2 
50.5 
30.3 

5.8 
0.3 
0.7 

16.3, , 

0.6 
0.5 
1.0 
0.3 
1.1 
0.7 
2.6 
1.9 
4.0 
0.3 
0.1 
0.1 

.1.0 

Single 
Irawl< 
400 HIP Gill 

0.7 3.3 
1.:2 10.0 
4.:9 24.6 
2.1 15.5 
6.9 10.9 
6.7 35.2 
4.0 59.5 
1.0 0.0 
2.6 0.0 
1.9 0.1 
4.0 0.3 
0.8 0.2 
1.0 0.1 

2.8 . ,12.2 

Single Single 
Irawl4OG- tr,awl Pair trawl Pair trawl 

Ji9fl!!!!:"'" 1000 HP >11100 HP <1000 HP :~10IDOI-IP 

:16.6 35.0 3,6.4 54.3 71.2 
ti5.2 26.2 2,9.0 41.5 64.4 
j'1.5 35.6 26.8 45.3 73.1 
fi8.5, 49.5 2:7.1 48.9 75.2 
li2.6 47.2 2:6.9 70.8 82.9 
i'6.1 27.8 :3:9.4 86.8 88.4 
115.7 36.3 2:7.7 87.3 87.7 
116.5' 21.8 10.4 82.0 74.4 
!14.4- 18.7 12.1 77.9 76.1 
li9.91 29.7 14.0 78.2 74.9 
:14.1 12.4 12.4 65.2 63.3 
'17.:=1 7.6 9.4 46.7 38.7 
a3.EI 12.9 ,..J~, 47.5 43,8 

68.4 .26.6 _>~~2.0 64.0 69',4,. 

. Table 2,.5.5. Effort (days) by various Faroese neet categorie'- in lhe Faroe grounds: 
","', 

Lc~ng- Single Single Single, _ 
Open IIners'< trawl;<: l:ravil40o- 'tl'liwll Pair trawl F-airtrawl 

Ve.u boals 11101~RT 400f:lP Gill Jig!!!!!!.... 10oolil> >1000 HF' <1000 HP ,.10110 ilP 
7558 --19!15 2941 2,171 108 334!! 2077 5565 5389 3193 

19116 2941 6692 . 1509 123 '274S 1221 5402 6573 44:33 
19!!7 2941 6728 1297 201 297:1 1531 4389' 6314 5546 
19118 2660 8760 1261 234 el04 2261 4907' 6026 60:34 
19!19 3948 12677 1345 208 1066:1 2093 4939' 5175 51:27 
19110 3228 14321 1013 157 9610 1999 4020 5444 74:91 
1901 3204 14656 940 183 10021(; 1239 -400S 5828 7875 
1902 1913 10508 1032 181 100030 628 4159' . 3985 7243 
1903 1611 7424 1853 561 7940 1211 . 356€i 2851 6335 
1904 2283 7979 1722 1883 1~484 885 382e: 2148 6262 
1905 3321 9,42 1985 2052 lB,7211 1342- 4317' 2594 6752 
1906 3959 12636 1475 2407 2~'66:1 '1309 3780 3396 7285 
1907 3278 13968 1704 2315 1~'370 1311 3704- 3222 7707 
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Long-
liners> Indust:- rial 

100 GRT trawlers 
0.3 m 
0.3 35.1 
0.4 39.2 
0.4 41.9 
0.6 35.8 
1.3 2.0 
0.8 2.0 
0,7 1.4 
0.8 0.7 
1.1 1.3 
0,8 4.1 
0.3 0,3 
0,4 0.6 

.0 .. 6 13.0 

Long-
liners). Indust- rlal 

looGRT tra1iN'lers --2973 
2176 
2915 
3203 
3369 
3521 
3573 
2892 
2046 
2841 
3959 
4285 
5851 

11 flee ~:!:!l~ 
~!.7 

!1.5 
(l.0 
0.5 

10.2 
(J.l 

(J,1 

(J,O 

0.0 
0.0 
0,0 
0,0 
0.0 

'1.5 

Othl!r 

31.5 
31.5 
33.0 
37.0 
39.7 
38,0 
39.6 
21.4 
28.0 
31,2 
17.9 
13.4 
11.8 

27.8 

Total' 
-"35323 

33815 
34835, 
43450 
49544' 
50704 
51718 
42571 
35398 
43315 
54785 
64195 
56439 

g • 
-01,,11 
Ittedi 

welgl • 1 all 
s e :!:!!~ 
12' 995 
11· '152'6 

'j094 
'l85,6 
111 

,1013 
3636 
7343 
,1119 
3588 
15670 
!9240 
5893 

101 
101 
10 
14 
12: 
14' 
10, 

9: 
13 
12' 
16 

:2776 12: 

.. 

&-



,-
Tabl",2.~.6. Cf!\J!' (t/day), by, various Faroese fleet categories in the Faro~ grounds. '0 

't-> r-
Lon,!!' Singl,. Single Single Long. 

Op~ri Ilint!r~ -<: trawl ~c:: tlrBwl 4OC).. trawl Pair trawi Pair tra1NI liners- > Inclust- risl 
Yell:lr boats 1(10 GiRT 400HI~ Gill JiS~ler. 1000HP >1000 HP <1000 HP >10(10 HP 100 Girt trawlers Othltr: 
1985 0.1)05 0.011 0.120 0.:293 1.2;1 2.:122 2.008 :l.3M 0.009 
1986 om () 0.021 0.43~, 0.(12 0.822 l.1l27 1.509 :~.9jr2 0.010 
1987 0.008 0.08'~ 0.781 0.'668 0.959 U58 1.288 :2.847 0.013 
1988 0.1)12 0.03:2 0.483 0.318 1.191 1.1376 1.286 :2.BEl1 0.010 
1989 0.004 0.09'6' 0.433 0.:349 1.026 10441 1.824 :3.2~!1 0.018 
1990 0.009 0,08:3 0.777 0.425 1.062 2,,372 2.411 :3,1~~9 0.029 
1991 . 0.004' 0.04:3 1.536 0.469 0:504 1:1396 2:227 :2.8EI8 0.018 
1992 0.1)12 0.00,8 0.000 0.329 0.240 O.S41 '1.926 :2.4114 0.013 
1993 0.1)08 ().021 0.000 0.340 0.135 O.!j27 2.187 :2.704 0.014 

.. ·1994 ",,' , ,,·0.014 ' 0,021····0,.001 0.,272 0.379 O.ij21 2.518 j2.7.!i4 0.022 
1995 0,,)02 .0.04'6 0.002 0.124 O,l.so 0.1557 1.653 :2.1B8 0.019 
1996 0.000 0.016 0.002 0.067 0.163 0.:312 1.213 1.3116 0.009 
1997 0.001 0.016 o.om .0.t3L .0.378 .. 0.1566 ,"",. ,1,083 , 1.406 0.012 

, ....... , 

,,,," 
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, Table 2.5.7. Saithe in the Faroes Grounds. 'Catch in numbe'rs (thouSands). 

Table 1 Catch numbers at age Numbers*10**-3 
YEAR, 1961, 1962, 19'63, 1964, 1965, 1966, 1967, 

AGE 
3, 183, 562, 614, 684, 996, 498, 595. 
4, 379, ,542, 340, 1908, 850, 1540, 79-6, 

"' 
,00 c .. ., "0 1c:cnc 1"11"10 1 ')1"\' 1364, "0">, u .... " .... -.v, ........ vu • .............. , ........... , 

6, 403, 4'95, 415, 617, 965, 1686, 792, 
7, 216, 286, 40_6, 512, 510, 806, 1192, 
8, 129, 13,1, 202, 424, 407, 377, 473, 
9, 116, 129, 174, 179, 306, 294, 217, 

10, 82, 113, 158, 150, 201, 205, 190, 
11, 45, 71, 94, lOO, 156, 156, 97, 

+gp. 82, 105, 274, 1'74, 285, 225, 140, 
TOTALNQM, 2118, 3051, 3017, 6314, 6384, 6978, 5856, 
TONSLAND, 9592, 10454, 12693, 21893, 22181, 25563, 21319, 
SOPCOF %, 108, 93, 96, 99, 92, 98, 104, 

Table 1 Catch numbers at age Numbers*10**-3 
YEAE:t. ,1968, 1969, 1970, 1971, 1~72, 1973, 1974, 1975, 1976, 1977, 

AGE 
3, 614, 1191, 1445, 2857, 2714, 2515, 3504, 20'62, 3178, 1609, 
4, i6~9, 2086, 6577, 3316, 1774, 625"3, 4126, 3.361, 3217, 2937, 

5" 1116, 22q4 15513; 5585; 2588, 7075~ 4011, 380L 1720, 2034, 
6, 109.5, :1414, 1478, lOOS, 274"2, 3478, 2784, 1'939, 1250, 1288, 
7, 548, 1118, 899, 828, 1529, 1634, 1401, 1045, 877, 767, 
8, 655, .589, 730, 469, 130.5, 693, 640, 714, 6'41, 708, 
9, 254, 580, 316, 326, 1017, '550, 3'68, 302, 468, 498, 

10, 128, 239, 241, 164, 743, 403, 340, 192, 223, 338, 
11, 89; 115, 86; lOO .. 330, 215, 197, 193, 141, 272. 

+gp, 187, 190, 132, 100, 210, 186, 265, 298, 287, 330, 
TOTALNUM, 6375, 9816, 13462, 14750, 149S2, 23002, 17636, 13907, 12002, 10781, 
TONS L.ZI.ND, 20387, 27437, 29110, 32706, 42663, 57431; 47188, 41 '176, 33065", 34835, 
SOPCOF %, 102, 97, 96, 109, 100, 120, 113, 116, 107, 104, 

Table 1 Catch numbers at age Numbers*10**-3 
YEAR, 1978, ~979, 1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 

AGE 
3, 611, 287, 996, 411, 387, 2483, 36B, 1224, 11'67, 1581, 

" 1"7-;;":1 noo 0"" 1804, 4076, 11n"< 11067, 3990, 19'97, 5793, . ,. ~, ........ , ............. , ...., " , __ V._, 
5, 1736, 1341, 720, 769, 994, 5052, 2359, 5'583, 44'73, 3827, 
6, 548, 1033, 673, 932, 1114, 1343, 4093, 1182, 3730, 2785, 
7 , 373, 584, 726, 908, 380, 575, 875, 189.8, 953'; 990, 
8, 479, 414, 284, 734, 417, 339, 273, 273, 1077', 532, 
9, 466, 247, 212, 343, 296, 273, 161, 103, 245, 333, 

, 0 ,,, ,", , "' , no '"< 98, 52, 38, 104, 81, "V, ""''''' ,,'..o, ... ,"-, ......... , ....... ..." 

11, 407, 368, 196, 92, 88, 98, 65, 26, 67,', 43, 
+gp, 535, 691, 786, 1021, 902, 540, 253, 275, '1"58'/ 97, 

TOTALNtj'H, 7371, 6371, 5641, 7206, 8759, 11904, , Qt:;.::::.:::: lJ1t:;O..,. 1 "l0"71 16062, "'''---,,",V, ... -."" ...... , ... "" ... , ... , 
TON:SLAND, 28Q8, 27246, 25230, 30103, 30964, 39176, 54665, 446.05, 41716, 40020, 
SOPCOF., %, 1.00, 102, 99, 96, 96, 100, 100, 94, 94, 96, 

Table 1 Catch numbers at age Nurnbers*10**-3 
YEAR, 1988, 1989, 1990, 1991, 1992, ~nn~ 10o" ,oot:; 1 aoc. 1997, "-"'0'-', "''''C/,"" J..-'-'-', ... -' ... u, 

AG~. 
3, 866, 451, 294, 1030, -'''to, 1316, cno ono 00, 'n \):7V, J"'U, '&":;'-', .J,..o, 
4, 2950, 5981, 3833, 5125, 4281, 2611, 3961, 1019, 1.087, 829, 
5, 9555, 5300, 10120, 7452, 3860, 4689, 2663, 3469, 1146, 2432, 
6, 2784, 7136, 9219, 5544, 2820, 1665, 2368, 1836, 1'449, 1761, 
7, 1300, 793, 5070, 3487, 1445, 858, 746, 1177 r 1156, 1330, 
8, 621, 546, 477, 1630, 941. 492, 500, 345, 521, 622, 
9, 363, 165, 123, 405, 645, '1'10, JVI, " "' , 00 1 C" 4"".1., .1.-'4, ..Lv .. , 

10, 159, 83, 61, 238, 129, 245 .. 303, 192, 77, 71, 
11, 27, 55, 60, 128, 66, 54, 150, 104, 64, 29, 

+gp, 60, 39, 79, 118, 114, 52, 49, 117, 82, 100, 
TOTALNUM, 18685, 20569, 29336, 25157, 14849, 12430, 11 737, 8898, 6011, 7681, 
TONSLAND, 45285, 44477, 61561, 54863, 38366, 33543, 33182, 27213, 20025, 22229, 
SOPCOF %, 99, 97, 98, 99, 105, 102, 102, 102, 103, 100, 

O:\Aclfu\WgtejJs\Nwwg\Reports\1998\T257-24.Dac 
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Table 2.5.9. Saithe in the Faroes Grounds. Observed proportion mature in ihe period 1983-98. 

3 4 5 6 7 & 9 10 II 12 13 14 15 
19&3 0.00 0.13 0.42 LOO 1.00 : 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1984 0.00 0.43 0.&4 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1985 0.09 0.19 0041 0.85 Q.93 LOO LOO LOO 1.00 1.00 1.00 1.00 1.00 
19&6 0.04 0.50 0.&& 0.94 I.OQ' . 1.00 1.00 1.00 1.00 . 1.00 1.00 1.00 1.00 
1987 0.20 0.25 0.36 0.79 1.00. 1.00 1.00 

.. 
1.00 1.00 1.00. 1.00 1.00 1.00 

19&& 0.10 0.22 0.52 0.75 0.91 0.92 LOO LOO LOO LOO LOO LOO L~ 

19&9 0.00 0.1& 0.67 0.71 . 0.&2 .0.&3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1990 0.00 0.20 0.53 0.56 0.75 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1991 0.00 0.21 0.46 0.77 0.&2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1992 0.00 0.06 0.33 0.77 0.92 . 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
i993 0.00 0.23 0.62 0.81 u.'7. 

,no ,no 'no 1.00 1.00 1.00 LOO LOO ,.~ ,.~ '.~ 

1994 0.55 0.77 0.62 0.83 O~97 1.00 1:00 1.00 1.00 1.00 1.00 1.00 1.00 
1995 0.54 0.44 0.&& 0.94 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1996 0.00 0.09 0.55 0.&3 0.&9 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1997 0.02 0.17 0.41 0.69 0.8& 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1998 0.13 0.25 0.43 0.53 0.83 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
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Table 2.5.10. Saithe in the Faroes Grounds. Proportion mature at age. ~ 

Table 5 Proportion mature at age 
YEAR~ 1961, 1962, 1963, 1964, 1965, 1966, 1967, 

AGE 
3, .0400, .040,0, .0'400, .0400, .0400, .0 1100, .0400, 
a ~2600; ~2600i ~26[)n .2600. .2600, .2600. ~'2600 • 
5, .5700, .5700, .5700, .5700, .5700, . 570d, .5700, 
6i .8200, .820'0, . s2'oo, '.8200, .8200, .8200, .8200, 
7, .9100, .9100, .9100, .9100, .9100, .9100, .. 9100, 
8, .9800, .9800, .9800, .9800, .9800, .9800, .,9800, 
9, 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, 
1.1, 1.0000, 1. 0000, 1. 0000, 1.0000, 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, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976"-',·1 1977, 

AGE 
3, .0400, .0400, .0400, .0400, .0400, .0400, .0400, .0400, .0400, .0400, 
4, .2600, .2600, .2600, .2600, .2600, .2600, .2600, .2600, .2600, .2600, 
5, .5700, .5700, .5700, .5700, .5700, .5700, .5700, .5700, .5700, .5700, 

..,,, .... '" 0..,"''' ".-,"'''' 0..,"" ".-,"''' 0...,"''' 
0, .o,::,vu, .o.::.vu,. .Oo!.vv, .Oo!.uv, .Oo!.uv, • Uo!.vv, .UO!.VV, .U4VV, • UO!.VV, .ULVV, 

7, .9100, .9100, .9100, .9100, .9100, .9100, .9100, .9100, .9100, .9100, 
8, .9800, .9800, .9800, .9800, .9800, .9800, .9800, .9800, .9800, .9800, 
9, 1. 0000, 1.0000, 1.0000, 1. 0000, 1.0000, 1.0000, 1. 0000, 1. 0000, 1. DODO, 1. 0000, 

10, 1. 0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 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. DODO, 

+gp, 1. 0000, 1.0000, 1. 0000, 1.0000, 1.0000, 1.0000, 1.0000, 1. 0000, 1. 0000, 1. 0000, 

Table 5 proportion ma~ure a'O age 
YEAR, 1978, 1979, 1980, 1981, 1982. 1983. 1984. 1985, 1986. 1987. 

AGE 
3, .0400, .0400, .0400, .0400, .0400, .1000, .1200, .1100, .1500, .1300, 
4, .2600, .2600, .2600, .2600, .2600, .3100, .3000, .3100, .3000, .2700, 
5, .5700, .5700, .5700, .5700, .5700, .6800, .5700, .6800, .6000, .5500, 
6, .8200, .8200, .8200, .8200, . 8200, .9200 • .9000. .8800. .8500, .8400, 
7, .9100, .9100, .9100, .9100, .9100, .9800, .9800, .9900, .9600, .9600, 
8, .9800, .9800, .9800, .9800, .9800, 1.0000, 1.0000, 1. 0000, .9900, .9900, 
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. 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, 

+gp, 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, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 

JI..GE 
3, .1200, .1l00, .1000, .1000, .1000, .1100, .1200, .1200, .1200, .1200, 
4, .3000, .2600, .2400, .2300, .2300, .2800, .3000, .3400, .2800, .2600, 
5, .4600, .4400, .4300, .4400, .4800, .5400, .5300, .5600, .5800, .4700, 
6, .8000, .7100, .6400, .6800, .7400, .8300, .8000, .8000, .8400, .7800, 
7, .9500, .9500, .8800, .8600, .9000, .94 DO I .9600, .9400, .9400, .9400, , .9800, .9900, .9800, .9600, .9800, .9800, .9900, .9900, .9900, .9900, " , 
9, 1.0000, 1.0000, 1.0000, .9900, 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, 1.0000, 1. 0000, 1.0000, 

" 
, r1r1/1/1 1. 0000, 1.0000, 1. 0000, 1. 0000, 1.0000, 1.0000, 1.0000, 1. 0000, 1.0000, .. , ... vvvv, 

+gp, 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 2.5.11. Saithe in th.! Faroes Grounds. Effort (fishing days) and catch at age (thousands) for commercial Cuba B(:ta trawlers. 

Age 
Year Effort, days 3 4 5 ~i 7 8 9 10 11 12 13 l4 
1982 1805 0 9184 275 516 107 47 37 34 14 12 9 17 

1983 1792 225 231 1052 312 116 85 73 15 31 32 2 36 
1984 1714 77 17801 328 762 182 49 19 3 8 17 2 5 
1985 1224 93 518 1196 249 313 41 16 3 6 12 4 1 
1986 1341 . 170 324 891 638 177 188 45 17 9 6 16 1 
1987 1762 239 943 798 633 237 125 65 15 10 1 3 4 
1988 1705 129 539 1706 599 244 102 67 16 2 2 3 4 
1989 1473 96 1096 931 1178 133 79 26 15 10 2 0 2 
1990 18;20 44 471' 1442 1395 768 71 19 8 8 3 2 1 
1991 1985 72 59~· 1035 837 528 258 31 29 21 11 0 0 
1992 1932 19 464 488 413 207 120 104 20 10 4 6 1 
1993 1649 144 559 906 326 174 103 77 46 10 7 0 0 
1994 1638 122 906 558 524 167 117 76 70 34 4 5 0 
1995 1872 79 299 957 392 242 82 41 30 23 13 2 3 
1996 1492 44 66 236 244 298 228 109 28 15 14 10 2 
1997 1514 101 1197 515 379 291 131 31 15 6 12 7 3 

-o 
. ..., 
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Table 2.5.12. Saithe in the Faroes Grounds. Diagnostic output from the XS .. A;a. run with the Cuba Beta tllI"..ing.., 
senes. 

Lowestoft VPA Version 3.1 

1 

6-May-98 15:06:15 

Extended Survivors i"malysis 

Saithe Faroes Vb (run: XSAARN03/X03) 

CPUE data from file !users/fish/ifad/ifapwork/nwwg/sai_faro/FLEET,X03 

Catch data for 37 years. 1961 to 1997'~ Ages 3' _to 12. 

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

FLTll: Cuba Beta ser, 

Time series weights : 

year, year, 
1982. 1997. 

Tapered time weighting applied 
Power = 3 over 20 years 

Catchability analysis : 

age 
3. 

age 
11, .000, 

Catchability dependent on stock size for ages < 4 

Regression type = C 
Minimum of 5 points used for regression 

1.000 

Survivor estimates shrunk to thE' population mean for ages < 4 

Catchability independent of age for ages >:l 9 

Terminal population estimation 

Survivor estimates shrunk towards the mean F 
of the final 5 years or the 3 oldest a'ges ~ 

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

Minimum standard error for pop'ulation 
estimates derived from each fl'eet "": . 30.0. 

Prior weighting not applied 

Tuning converged after 29 i terati·on's 

Regression weights 
.751, .820, .877, .921, .954, .976, .990, .997, 1. 000 I 

Fishing mortalities 
Age, 1988, 1989, 1990, 1991, 1 nn;:' 1 Cl Cl~ , D.·a 11 1aD.~ 1 aa,::; 

J..;;.o;7L" .J..././..J, .J..-'-''''' .... -'J .... , ... -'-'.v, 

3, .0.22, .0.17, .0.15, .045, .031, .0.65, .063, .0.35, .044, 
4. .088, .203, .201, .40.1, .266, .203, .282, .125, .125, 
5, .352, .227, .625, .749" :'. 6o.·~·, .525, . 3'29, .428" . 20.2; 
6, . 644, . 487, .778, .871, . 725·, '.574, .554, .398, .319; 
7, .597, .378, .785, .785, .;}O'f, .;}U~, 

00' 00" , "' • ..>..>..;>, .-'3' , .-':I.J.., 

8, . 608, .542 • .412, .631. .500. .40.0, .626, .539, .583, 
9, .739, .363, .221, .751, .554, .473, .471, .719, .40.6, 

10, .612, .364, .194, .877, ;·,571:, .421, .693, .614, .529, 
11. .838, .441, .491, .793" .,64.6:, .5·01, .496, .543, .42.4, 
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1997 

.029 

.166 

.453 

.544 

.546 

.503 

.363 

.399 
,386 



! Table2.5.12. Saithe in the Paroe!; Grounds: Diagnostic otitputfrom the XSArun'with the Cuba Beta tuning 
series. Continued. 

XSA population numbers (Thousands) 

11, 

1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

E:stimated 

3, 

4.4.9E+04, 
2.90E+04, 
2.13E+04, 
2.59E+04., 
1. 98E+04, 
2.32E+04, 
1.25E+04, 
1.29E.j.04, 
7,66E.+03, 
1. 32E-..04, 

population 

3.85E+04, 
3.60E+04, 
2.33E+04., 
1.72E+04, 
2.02E+04, 
1. 57E+04. 
1.78E+04, 
9 ~ 60E+03, 
1.02£+04, 

abundance 

AGE 
5. 

3.56£+04, 6.48£+03, 
2.89£+04, 2.05£+04, 
2.41E+04, 1.88E+04., 
1.56£+04, 1.05E+04, 
9.41£+03,. 6.051::+03, 
1.278+04., 4.. 21E+03, 
1.05E+04, 6.15E+03, 
1.10F.+04, 6.188+03, 
6.94E+03, 5.87E+03. 
7.38E+03, 4.64£+03, 

at 1st Jan 1998 

3.20E+03, 
2.78E+03, 
1.03E+04, 
7.08E+03, 
3.-61E+03, 
2.40E+03, 
1. 94E+03, 
2.89E+03. 
3.4.0E+03, 
.., A n.r:o, n'l 
..J ... "''''.v .... , 

6, 

1.51£+03, 
1,44£+03, 
1.56E+03, 
3.85£+03, 
2.64£+03·, 
1.65E+03, 
1.19E+03, 
9.15E+02, 
1.30E+03, 
1. 74E+03, 

1 

7.68£+02, 
6.72£+02, 
6.86E+02, 
8.48E+02, 
1.68E+03, 
1.31E+03, 
9.04E+02, 
5.20E+02, 
4.37E+02, 
5.96E+02, 

3.84E+02, 
3.00£+02, 
3.83£+02, 
4.50£+02, 
3. 2.8E+02, 
7.89E+02, 
6.,70E+02, 
4. 62E+02, 
2.07E+02, 
2.38E+02, 

.OOE+OO, 1.05£+04, 4.17E+03, 3:84E+03, 2.21E+03, 1.66E+03, 8.61£+02, 3.39£+02, 

1 

Taper weighted geometric mean of the VPA populations: 

2 .l1E+04, 1.76£+04, 1.29£+04, 7:09E+03, 3.35E+03, 1.54E+03, 7.23E+02, 3.47£+02, 

Standard error of the ',",eighted Leg (VP.ZI.. populatians) 

.5 71 4, .5913, .5179, .5136, .'t 1":>0, • 't ~ I.J, • ~ .l.- .... .J, 

Log catchability residuals. 

Fleet FLTll : Cuba Beta ser 

Age 1982, 1963, 1984, 1985, 1"OC 
"<'::>'0'-', 1987 

3 99.99, 1. 02, -.45, .71, .58, .96 
4 .30, -.35, .93, .32, -.08, -,36 
5 -.38, -.09, -.45, .64, .38, .09 
6 .67, -.03, -.01, -.15, .44, .18 
7 -.24, -.14, .22, .19, -.02, .00 
8 -.60, .18, _0 -.4", - • .iO, • "10, "0 .uo 

9 -.27, .82, -.45, -.34, .78, .14 
la -.03, -.44, -1.48, -1.38, .27, .49 
11 -.21, .48, -.35, .11, • L. fr .G' 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
3 -.04, .12, -1.39, -.81, -2.95, .92, 1.25, .15, .02, 
4 -.65, .32, -.29, .24, -'.20, .3i, .77, .07, -1.28," 
5 -.23 r -.54 r .05, . 12~ -.16, .28, - .09 • .31. -.51, 
6 . 26, - .14, .02, .05, - .14, .08, .17, -".32, -.56, 
7' .03, - .39, .02, -.06, -.39, -.03, .17 I .03, .25, 
8 -.06, -.15, -.61, -.21, -.63, -.19, .37, .10, 1.02, 
9 .36, -.47, -1.09, -.66, - .19, -.12, .24, .16, 1. 40, 

10 -.44, -.22, -1.38, -.04, -.20, -.15, .56, -.09, .84, 
11 -.43, -.02, - .44, .16, - .10, .01, .21, .14, .18, 

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

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

" -10.9157, 
.5727, 

5, 
-9.9878, 

.3385, 

6, 
-9.6848, 

.2725, 
" -9.6125, 

.2060, 

8, 
-9.7010, 

.4537, 

9, 
-9.8048, 

.6461, 
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.4773, 

1997 
,96 
.~;.) 

.31 

.21 

.21 
,12 

-.20 
,00 

-.05 

10, 
-9.8048, 

" 673Q, 

8, 

5.2'6E+01, 
1. 71E+U<::, 
1. 71E+02,: 
2.58E+02, 
1.53E'+02, 
1.52E+02, 
4.2411:+02, 
2.7411:+02, 
2.05£+02, 
1.00E+02, 

1.31E+02, 

1. 71E+02, 

.5325, 

11 
-9.8048, 

.2433, 

9. 10, 

i09 



Tabie 2.S,12.Saithe in the FaroesGrounds. Diagnostic output from the XSA run with the c;uPlloBetatuning: 
series. Continued. 

Regression statistics 

Ages with q A"" ...... cn..-l.cr.nt- on year class "t- ... "" .......... +-h 
~~r"- •• ~~ •• ~ ................... '::I .... ~ 

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

3, 1.83, -1.256, 15.21, .19, 15, 1.26, -12.82, 

Ages with q independent of year class strength' and constant w.r.t. time. 

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

4, 1. 00, -.012, 10.92, .51, 16, .60, -10.92, 
5, 1. 05, -.235, 10.01, .67 I 16, .37, -9.99, 
Q, 1. 05, -.288, 9.73, .76, 16, .30, -9.68, 
7, 1.00, -.023, 9.68, .84, 16, .22, -9.67, 
8, 1.45, -.938, 10.75, 031, 16, .66, -9.70, 
9, 2.06, -1.111, 13.24, .10, 16, 1. 32, -9.80, 

10, .99, .017 , 9.91, .35, 16, .69, -9.94, 
11, .81, 1.857, 8.89, .90, 16, .18, -9.79, 

1 

Terminal year survivor and r surmnaries 

Age 3 Catchabilit y dependent on age and year class strength 

1 

Year class = 1994 

Fleet, 
, 

FLTll: Cuba Beta ser, 

P shrinkage mean 

F shrinkage mean 

Weighted prediction 

Survivors, Int:, 
at end of year, 5. e, 

10520. , .37, 

Estimated, 
Survi· .... ors, 

27461., 

17601., 

6371., 

Ext, 
5.e, 
.78, 

Int, 
5.e, 

1.320, 

.59", , 

. 50"" 

N, Var, 
Ratio, 

3, 2.136, 

Ext, Var, 
s.e, kat~o, 
.000, .00, 

F 

.029 

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

Year class = 1993 

Fleet, 

FL!11: Cuba Eeta seL, 

F sh~inkage mean 

Weighted prediction 

Survivors, 
at end of year, 

4166 Of 

Iut, 
s.e, 
.37, 

Estimated, Int, 
Survivors, s.e, 

5628. 

3366. 

Ext, 
s.e, 
.28, 

.545, 

.50" , , 

N, 

3, 

Var, 
Ratio, 

.767, 

Ext, Var, 
s.e, Ratio, 
.121, .22, 

F 

.166 

Age 5 Ca~chabili~y const:an~ w.r.~. ~ime and dependent: on ·age 

Year class = 1992 

Fleet, 

FLTl1: Cuba Beta ser, 

" shrinkage mean 

Weighted prediction 

Survivors. 
at end of year, 

384.0., 

Int, 
5.e, 
.26, 

Estimated, 
, Survivors, 

3643 .• 

4210. , 

Ext, 
s. e, 
.31, 

Int, 
s.e, 

.296, 

.50", , 

N, 

4, 

Var, 
Ratio, 
1.177, 

E:xt, Var, 
5.e, Ratio, 
.467, 1. 58, 

F 

.453 

N, Scaled, Estimated 
, Welghts, F 

1, .075, .011 

.386, .017 

.539, .048 

" Scaled, Esti.mated .. , 
, Weights, F 

2, .414, .125 

.586, .201 

N, Scaled, Estimated 
Weights, F 

3, .637. .472 

~363, ,420 

HO 
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series. Continued. 

1 

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

Year class = 1991 

Fleet, Estimated, 
Survivors, 

FLT11~ Ctlb~ Bera .<;er, 2160 .• 

F shrinkage mean 2348., 

weighted prediction 

Survivors, 
at end of yea.r, 

2206 .• 

rnt, 
s.e, 
.20, 

Ext, 
s. e, 
.16, 

lnt, 
s.e, 

.2-12. 

.50", , 

N, 

5, 

Var, 
Hatio, 

.793, 

Ex.t, Var, 
s.e, Ratio, 
.214, 1.01, 

F 

.544 

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

Year class = 1990 

Fleet, Estimated, 
8urvi vnr~, 

FLTl1: Cuba Beta sec, 1657., 

F shrinkage mean 1656., 

Weighted prediction 

Survivors, 
at end of year, 

1657. , 

lnt, 
s.e, 
.18, 

Ext, 
s.e, 
.16, 

Int, 
s.e, 

.181, 

.50", , 

N, 
, 

6, 

Vac, 
Ratio, 

.905, 

Ext, Var, 
s.e. Ratio, 
.206, 1.14 , 

, 
.546 

Age 8 CaccnabiliLy con~t<:IIlL W.L-.t. time and dependent on age 

Year class = 1989 

Fleet, ~stimated, 
Survivors, 

FLTll: Cuba Beta ser, 884., 

F shrinkage mean 797., 

~'leighted prediction 

Survivors, 
at end of year, 

861. , 

lnt, 
s.e, 
.18, 

Ext, 
s.e, 
.11, 

lnt, 
s.e, 

.178, 

.50", , 

N, 
, 

7, 

Var, 
Ratio, 

.609, 

Sxt, Var, 
5.e, Ratio, 
.140, .79, 

.503 

Age 9 Catchabi1ity constant w.r.t. time and dependent on age 

Ye~r ~j~ss = 1988 

Fleet, Estimated, 
Survivors, 

I:LT11: Cuba Beta ser, 432., 

F shrinkage mean 213., 

Weighted prediction 

Survivors, 
at end of year, 

339. , 

Int, 
s.e, 
.22, 

Ext, 
s.e, 
.21, 

lnt, 
s.e, 

.203, 

.50", , 

N, 

B, 

Var, 
Ratio, 

.955, 

Ext, Var, 
5.e, Ratio, 
.181, .89, 

.363 

N, Scaled, Estimated 
, Weights, F 

4, .745, .553 

.255, .518 

N, Scaled, Estimated 
Weiqhts, , 

5, .7'18, .546 

.222, .546 

N, Scaled, Estimated 
Weights, , 

6, .744, .493 

.256, .534 

N, Scaled, Estimated 
weights, , 

7, .659, .296 

.341, . 5~9 

ArJe 10 Catchabi1ity constant w.r.t. time and age (fixed at the value for age) 9 

Year class = 1987 

Fleet, Estimated, 
Survivors, 

E'LT11: Cuba Beta ser, 172., 

I: shrinkage mean 84., 

Weighted prediction 

Survivors, 
at end of year, 

131. , 

Tnt, 
s.e, 
.23, 

Ext, 
s.e, 
.21, 

Int, 
s.e, 

.217, 

.50" " 

N. 

9, 

Var. 
Ratio, 

.892, 

Ext, Var, 
s.e, Ratio, 
.183, .8S, 

F 

.399 

N, Scaled, Estimated 
weights, F 

8, .620, .317 

.380, .570 

O:lAcfIpl)W grep>)NwwglReportslj 998\T257 ·24.Ooc 
111 



Tabie2.sili Saithe in the Faroes Grounds. Diagnostic output from the XSA run with the Cuba Beta tuning,· 
series. Continued. 

Age 11 Catchability constant w.e.t. time and age lfixed at the value for age) 9 

Year class = 1986 

Fleet, 

FLTll ~ Cuba Beta ser. 

F shrinkage mean 

Weighted prediction 

Survivors, Int, 
at end of year, s,e, 

56. , ,22, 

l'l2 

Estimated, 
Survivors, 

58. , 

50. , 

Ext, 
s.e, 
.08, 

Int, 
s.e, 

.228, 

.50", , 

N, Var, 
Ratio, 

10, .354., 

Ext. 
s.e, 
.089, 

F 

.386 

Var, N, Scaled, Estimated 
Ratio. Weights, F 

.39, 9, 722, .372 

.278, .425 
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Tabie 2.5.13 - •• ," ,'. ..... . _ " ....... -, - , " '. '. 'Y""'-'-' • .L I'L I'T"'.... .... , :sanhe In me l'aroes~\:rrounQs. l'lSmng monamy \rJ a, age; 

Table 8 Fishing mortality (F) at age 
YEAR, 1961, '19:62'; . 1963., 1964, 1965, 1966, '1967.'; 

AGE 
3, . 0226, ~ .0465, .0307, .0478, .0495 • .0250', .0248, 

.0556, ~',~', . .0356, "..,..,-0. , ""., 1"11:. 1 Q <, : .U,tlo't, • J..£.OV, .V' ,.,;t, ............... " '- ............. ..." 

51 _ 0994, . 1208, .0716, . 2198, . 1588, · 1492, . 1218, 
6, .1219, . .-1402, •. 1115, .1798, .2137, · 2326, .1388, 
7 , .0933, .1192, .1634, .2213, .2217~ "'..,no:: .... 0:: ~ ~ 

.L 'Q.), .':'JV"'S, 

8, .0852, .0'752, .1157, . .2567, .2424, .2537, .2616, 
9, 00972, .1150 1 ~"1355, .1424, .2983, .2771, .2269, 

10, .0915, .1295, .2012, .1658, .2356, .3347, .2904, 
11, .0916. .1069, .1514, .1891. .2601, .2901, .2610, 

+gp, .0916, .1'069, .1514, .1891, .2601, .2901, .2610, 
FBAR 4- 8, .0911, .1083, .0996, .2007, .1828, .202:;, .,1.'0'0,1., 

Table 8 FisJ.:l-ing mortal~ty (F) at age 
YEAR, 19,68, 1969, 1970, 1971, 1972, 1973, 1974, 1975', 1976, 1977, 

AGE 
3, .0321, .,0.328, .0479, .0886, .0935, .1272, .2302, .1492, .2071, .1480, 
4, .0910, .1453, .2548, ~1481, .0728, .3227, .3171, ; 3613, .3662, .3007, 
5, .0955, .,17~0, ,'1539, .:3581, .'1,650, .4588, .3543, .5445, .3175, .4178, 
< , "':II'; Q , '::;QiI .1598, .1405, .29'87; ,3'489; .3282; .2891, .3435, .4181, 0, .... """"'v, ',"'~.~ ., 
7, .1345, . .2001, .1537, .1262, .32'89, .2'922, .2299, .1962, .2048, .3670, 
8, .2184, .:2Q95, .1944, .1119, .2998, .2428, .1772, .1754, .1772, .2538, 
9, .2183, .-3065, .1657, .1245, .3762, .1984, .1963, .1185, .1667, .2033, 

10, .2027, ~)290 , .2009, .1213, .4604, .2498, .1811, .1488, .1204, .1744, 
11, .2141, ~:2832, .1878, ,1196, .3813, .2315, .1857, .1481, .1554, .2114, 

+gp, .2141, ,12832 , .1878, .1196, .'3813, .2315, .,1857, .1481, .1554, .2114, 
FBAR 4- 8, ~1350, ;'1791, .1833, .1770, .2331, .3331, ;2814, .3133, .2818, .3515, 

Table 8 Fishing mortality (F) at age 
YEAR, 1978, 1979, 1980, 19?1, 1982, 1983'; , 198'4, 1985, 1980, 1987, 

AGE 
3, .0836, .0373, .0932, .0138, .0296, .0694, .0158, .0630, .0210, .0365, 
4, .2371, .1775, .1531, .2434, .1839, .1103, .4963, .2374, .1387, .1375, 
5, .2921, .2895, .2022, .1950, .2051, .3647, .3635, .5041, .4572, .4282, 
6, .1872, .2831, .2305, .4375, .4796, .4711, .5718, .3123, .7654, .5812, 
7, .2029, .~.I..I.(J, .3297, <::<::.." ':1'0':1 

.JJ' .J., • ..J.J.-'.J, 
IIa11'1 '::;~1e:: .5715, .4479, .4664, ......... "', • v ....... ", 

8, . 4128, :3637, .2451, .6583, .5416, .5274, .4582, .4309, .7721, .4866, 
9, .2643, .3884, .3207, .5271, ;'6139, ,8551, .5157, .-3118, .8927, .5792, 

10, .3031, ;4700, .5130, .5418, .3004, .4198, ; 3775, .2163, .6001, .8728, 
11, .3287, :4102, .;3619, ~ 5806, .5151', .5099, .5492, .3286, .7342, .5366, 

+gp, .3287, .4102, .3619, '.5806, .~151, .5099, .5492, .3286, .7342, .5366, 
FBAR 4- 8, .26,64, .2,851, .2321, .4182, .3459, .3929, .5083, .4118, .5163; .4200, 

Table 3 Flsi'llny mortality lr) at age 
,(EAR, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, FBAR 95-97 

AGE 
3, .0'::: 15, .0174, .0154, .0450, ,0311, .0647", .0630, .0341 , .0438, .0291. .0358, , , .0884" . 2029, . 2005, . 4006, . 2663, .2030, · 2820, .1248, .1251, .1656, .1385, 
5, · 3523, .1268, . 6255, . 7492, . 6039, . 5247" · 3291, . 4284', .2017 , . 4530, . 3610, 
6. · 644:2, .4865, .7783, .8712, ,7246, .5742, .5543, .3977, .3186, .5436, .4200, 
7. .5967, .3779, .7848, .7855, .5841, .5032, .5526, .5973, .4710, .5459, .5381, 
8, .6076, .5425, .4115, .6313, .4998, .4004" · 6264, .5391, . 5831, . 5031, .5418, 
0 · 738'8, • 3627, .2209, 750 7 .5540, . q133, ~ 4. 705, .71 A q, .4063, .3629, .4960, " 10, .611.1, .3644, .1.937, .8774, .5712, .4207, .6932, .6143, .5286, .3994, .5141, 

11, · 8~78r .4401, .4~12, .7934, .6458, .~VV' r · ""0..1., .J"J"f, ... t"...J', .3863, .4. 511, 
+gp, .8378, .4407, .4912, .7934, .6458, .5007, .4961, .5434, .4237, .3863, 

0 FBAR ,- 8, .4579, .3673, .5601, .6876, .5358, .4411, .4689, .4175, .3399, .4422, 
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Table 2.5.14 Saithe in the Faroes Grounds . . ~t{'\('L-- nl1tnhpr '!:lIt ~O'P (thnnc!:InnC'·\ (ct!'lort nf 'U':''.lIr' 
~~~_&~- &":'"": .............. --..... ~ .... 0- \ .. "-.. ...,-... ~ ...... '-'" \"" .................... J ............ j. 

'" 

Table 10 Stock number at age (start of year) Numtiers*lO**-3 
YEAR, 1961, 1962, 1963, 1964, 1965, 1966, 1967, 

AGE 
3, 9046, 13662, 2242B, 16188, 22798, 21823, 26868, 
4, 7738, 72,a, 10677, 17807, +2635, .17764, 17425, 
0 5643, 5993, 5438, 8434, +2853, 9575, 13150, ., 
6, 3880, 4183, 4348, 4144, 5543, 8977, 6753, 
7, 2680, 2812, 2977, 3184, 2835, 3665, .5824, 
8, 1746, 1998, 2044, 2070, 2090, 1860, 2271, 
9, 1384, 1313, 1518, 1491, 1311, 1343, 1181, 

10, 1036, 1028, 958, 1085, 1058, 797, 833, 
11, 568, 774, 740, 641, 753, 685, 467 I 

+gp, 1032, 1141, 2147, 1111, 13"67 ; 981 ; "7n 
TOTAL, 34754, 40145, 53274, 56155, 631.41, 67468, 75443, 

Tabl.e 10 Stock number ,at ag:e (start of, year) Nurnbe'rs * 10** - 3 
YEAR, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976"~ 1977, 

AGE 
3, 21504, 40786, 34120, 37253, 3.3605, 23.275, 18835, 16440, 18777, 12926, 
4, 21460, 17051, 32315, 2 6627, ,27915, 25Q58, 16780, 12250, 1159~, 12498, 
5, 13546, -16041, 12072, 20506, 18800, 21:150, 14857 t 10005, 6989, 6582, 
6, 9532, 100~1, 11058, 8474, 11 735, 13050, 10996, ,8535, 4752, 4165, 
7 4812, 6814 , hC"7A "7"71C: ':::r.')c "71,}"7 7538, 6484, 5233, 2760, "'-"-', , , ... V, , .... " ... .." ' ...... " 
8, 3690, 3444, 4567, 4897, 5568, 3552, 4357, 4904, 436~, 3491, 
9, 1431, 2429, 2287, 3079, 3585, 3378, 2281, 2988, 3369, 2992, 

10, 771, 942, 1463, 1586, 2226, 2015, 2268, 1535, 2173, 2335, 
11, 510, 515, 555, 980, 1150, 1.150, 1285, 1549, 1083, 1577, 

+gp, 1067, 846, 848, 977, 726, 989, 1720, 2382, 2195; 1,904, 
'l'rVT"l\T "7 O~'}A COCIIO 1nc:')!:.o "')na~ l' 1 ~'JCl 1f"1nCAA Cf"lC1"7 ':::"7 n"7 ') o::::r.~'}o ~ 1-') 'Jf"I 
~,,~ ...... , ,,->-><-..,, .. ".J";'" u, .I.VV"-''';, .1..1."""-'->, .1. ... .1.->-'-', .I.vvu ...... , VV"-.J..' I V'V'''', V'-''"' ... V, ...J .......... ", 

Table 10 Stock nurr.ber at age (start of year) Numbers"'10"'+ -3 
YEAR, 1978, 1979, 1980, 1981, i982, 1983, 1984, 1985, 1986, 1987, 

AGE 
3, 8418, 8657, 12374, 33211, i4679, 40931, 25891, 22162, 62164, 48796, 
4, 9127, 6339, 6828, 9230, 26819, 11668, 31265, 20865, 17038, 49840, 
., 757':;, 5896, 4346, 4797, 5924, 18269, 8555, 15584, 13472, 12142, 
6, 3548, 4631, 3613, 2907, 3232, 3951, 10386, 4869, 7707, 6983, 
7, 2245, 2409, 2857, 2350, ;1536, 1638, 2020, 4800, 291.7, 2935, 
0, 1565, 1501, 1444, 1662, 1102, 914, 821, 862, 2213, 1526, 
9, 2218, 848, .854, :325, 713, 525, 442, 425, 45~, 837, 

10, 1999, 1394, 471, 507, 447, 316, 183, 216, 255, 154, 
11" 1606, 1209, 713, ;231, _242, 271, 170, 103, 142, 114, 

+gPi 2096, 2251, 2839, 2533, 2451, 1479, 655, 1077, 331,- , ,,255, 
TOTAL, 40397, 35134, 36340, 58373, 57145, 79962, 80386, 70963, 1066'98, 123582, 

Table 10 Stock. number at 'ge (start of yea~) Number5 * 1 0* * - 3 
YEAR, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, GMST 61-95' MST 61-95 

AGE 
3, 44913, 289~5, 21282, 25854, 19788, 23214, 12484, 12914, 7661, 13228, 0, 21155, 24487, 

" 313520, 35988, 23314, 17156, 20235, 15705, 1 7815, 9597, 10213, 6004, 10520, 166~4 , 18920, 
5, 35564, 288613, 24053, 15620, 94E, 12694, 10496, 11002, 6935, 73'11;1, 41'66, 1.1135, 12743, 
6, 6478, '20471, 18840, 10536, 6046, 4212, 6150, 6183, 5669, 4641, 384O, 655 7 , 7456, , , 3197 , 2765, 10304, 70133, 361O, 2398, 1942, 2~93, 3401, 3494, 2206, 3665, 4154, 
S, 1507, 1441, 1-563, 3848, 2644, 1648, llB7, 915, 1303, 1739, 1657, 2104, 2437. 
5, 768, 672, 686, 648, 1676, 1313, 904, 520. 437, 596, 861, 1245, 1514, 

10, 384, 300, 383, ~50, 32.8, 789, 670, 462, 207, 238, 339, 738, 966, 
11, 53, 111 , 171. 258, 153, 152, 424, 274, 205, 100, 131. 434 ; 613, 

.'W, 115, 120, 223, 235, 262, 144, 137, 305, 260, 342, 246, 
0 TOTAL, 131500, 119792, 100816, 81890, 64151, 62269, 52209, 45065, 36492, 37760, 23966, 
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, Table 2.5.15. Saithe in the Faroes Grounds. Summary (without SOP correction). 

Table 16 summary (without SOP correction) 

RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, YIELDiSSB, FEAR 4- 8, 

1961, 
1962, 
1963, 
1964, 
1965, 
1966, 
1967, 
196B, 
1969, 
1970, 
1971, 
1972, 
1973, 
1974, 
1975, 
1976, 
1977, 
1978, 
1979, 
1980, 
1981, 
1982, 
1983, 
1984, 
1985, 
1986, 
1987, 
1988, 
1989, 
1990, 
1991, 
1992, 
1993, 
1994, 
1995, 
1996, 
1997 

Arith. 
Mean 

Units, 

P-.ge 3 
9046, 

13662, 
22428, 
16188, 
22798, 
21823, 
26868, 
21504, 
40786, 
34120, 
37253, 
33605, 
23275, 
18835, 
16440, 
18777 , 
12926, 

8418, 
8657. 

12374, 
33211, 
14679, 
40931, 
25891, 
22162. 
62164, 
48796, 
44913, 
28975, 
21282, 
25854, 
19788, 
Z3214, 
12484, 
12914, 

i661, 
13229; 

23728, 
(Thousands) , 

121963, 
126452, 
158223, 
160409, 
174748, 
184110, 
181598, 
189736, 
214948, 
224346, 
228291, 
236907, 
210386, 
203828, 
187321, 
169517, 
156118, 
137133, 
112788. 
124625, 
141709, 
147784, 
179429, 
187660, 
188041. 
234822, 
250029, 
259678, 
229206, 
192424, 
153172, 
128114, 
13519:", 
122725, 
109333, 

93373, 
88312, 

171472, 
(Tonnes) , 

83792, 
85629, 

100622, 
98372, 

107201, 
108758, 
10460B, 
115924, 
123747, 
129081, 
139423, 
14747;3, 
136571, 
137470, 
137715, 
121842, 
113951" 

95856, 
83298, 
88801, 
76032, 
81792, 
99795, 
99020, 

114010. 
101849, 

97763, 
104607, 
103730, 

97374, 
76656, 
65184, 
6858r', 
66702, 
63023, 
58800, 
5;t589; 

99639, 
(Tonnes) , 

9592, 
10454, 
12693, 
21893, 
22181, 
25563, 
21319, 
20387, 
27431, 
29110, 
32706, 
42663', 
57431, 
4718B, 
41576, 
33065, 
34835, 
28138, 
27246. 
25230, 
30103, 
3Q964, 
39176, 
54665, 
44605, 
41716, 
40020, 
452B5, 
44477, 
61561, 
54863, 
38366, 
33543, 
33182, 
27213 , 
20025, 
2-2229; 

33316, 
(Tonnes) , 
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.1145, 

.-1221, 

.1261, 

.2226, 

.2069, 

.2350, 

.2038, 

.1759, 

.2217, 

.2255, 

.2346, 

.'2893, 

.4205, 

.3433, 

.3019, 

.2714, 

.3057, 

.2935, 

.3271. 

.2841, 

.3959, 

.3786, 

.3926, 

.5521, 

.3912, 

.4096, 

.409.4, 

.4329, 

.4288, 

.6322, 

.7157, 

.5886, 

.4891, 

.4975, 

.4318, 

.3406, 
~4309, 

.3471, 

.0911, 

.'1083, 

.0996, 

.2007, 

.1828, 

.2029, 

.166J, 

.1350, 

.1791, 

.1833, 

.1770, 

.'2331, 

.3331, 

.2814, 

.3133, 

.2818, 
;3515, 
.'::00<,1, 

.2851, 

.2321, 

.4182, 

.3459, 

.3929, 

.5083, 

.4118, 

.5163, 

.4200, 

.4579. 

.3673, 

.5601, 

.6876, 

.5358, 

.4411, 

.4689, 

.4175, 

.3399, 
,4422'; 

.3253, 
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.- Table 2.5.16. Saithe in the Faroes Grounds. Effort (trawl hours) and catch at age (thousands) from commercial Cuba trawler .-", 
logbooks. 

Age 
Year Effort, hours 3 4 5 6 7 8 'J 10 11 12 13 Id 

1985 3412 30 168 387 81 lOll 13 5 I 2 4 I 0 
1986 3749 63 120 331 237 66 70 17 6 3 2 6 0 
1987 6736 118 466 394 313 117 62 32 7 5 0 I 2 
1988 7029 65 271 859 302 123 51 34 8 1 1 2 ') ,-

1989 6803 51 583 495 626 71 42 14 8 5 1 0 1 

1990 8041 23 244 738 714 393 36 10 4 4 2 I Jl 

1991 7827 34 280 489 395 249 122 1'-J 14 10 5 0 0 
1992 8321 11 259 272 230 115 67 58 11 6 2 3 !l 

1993 8232 82 320 519 187 lOO 59 44 26 6 4 0 0 
1994 8129 80 594 366 344 110 77 50 46 22 3 3 0 
1995 8388 62 235 752 308 190 64 32 24 18 10 2 ') ,-

1996 6901 35 52 185 191 234 179 86 22 12 11 8 ') ,-

1997 6980 56 109 286 210 161 73 17 8 3 7 4 ') ,-
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:; Toable 2.5.17. Saithe in the -Faroes' ,GrouufJs. '_Diagnostic .ollip.ut- fronl the XSA run ,with the ,Cuba-~gbook 
tuning series. 

Lowestoft VPA Version 3.1 

1 

29-Apr-98 13:12:23 

Extended Survivors Anaiysis 

Saithe Faroes Vb (run: XSAAH1W7/XD7) 

CPUE data from file !users!fish-/ifad!ifapwork!nwwg!sai_faro!FLEET.X07 

Catch data for 37 years. 1961 to 1997-. Ages 3 to 12 . 

Fleet, "'4~~-I- T",,,-I- First, Last. . ~lphai Beta 1,; ...... "' .... , ............. , 
, year, year, age , age 

FLT12: Cuba Logbook 19B5, 1997, 3, 11, .000, 1. 000 

Time series weights : 

Tapered time weighting applied 
Power ~ 3 over 20 years 

Catchability analysis : 

Catchability dependent on stock size for ages < 4 

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 ages >~ 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 th~ ~stimat~s are shrunk .500 

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

Prior weighting not applied 

Tuning converged after 41 iterations 

Regression weights 
.751, .820, .877, .921, .954, .976, .990, .997, 1. 000, 

Fishing ffiartalities 
Age, 1988, 19B9, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

3, .021, .017, .015, .045, .030, .062, .060, . 035, .042 • 
4, .OB8, .202, .201, .400, .264, .193, .270, .11B, .127, 
5, .352, .226, .621, .750, .603, .518, .309, .403, .189, 
6, .645, .486, .771, .85B, .726, .573, .543, .363, .292, 
7, .594, .378, .7B3, .769, .567, .505, .550, .575, .410, 
8, .610, .537, .412, .'628, . .4B1, .382, .631, .534, .546, 

" . , ...... , 'cc "'0 ,c, «0 .445, ,,, .730, .401, • .Ju"" .~ ... u, • 'J.J, • .J"'''', ...... , 
10, .647, .378, .195, ~B56, .575, .414, .622, .543, .544, 
11, .870, .485, .520, .805, .614, .507, .484, .449, .348, 
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1.000 

1997 

:029 
.158 
.464 
.496 
.477 
.406 
.327 
.391 
.404 
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Tabie'2.S.17.' Saithe in the FaroesGrounds. Diagnostic output from the XSA run with the,CubacLogbook" 
tuning series. Continued. 'i 

1 
XSA populatiop. numbers IThousands) 

AGE 
YEAR 3, , , 5, 6, I, 

lL 

1 

1988 4.51E-I-04., 3.87E+04, 3. 56E+04., 6.478+03, 3.21E+03, 1.50E+03, 7 .57E+02, 3.69S+02, 
1989 2.90E+04, 3.61E+04, 2.90£+04, 2.05E+04, 2.78E:+03, 1.45£+03, 6.69E+02, 2.91£+02, 
1990 2.13E+04, 2.33£+04, 2.42E+04, 1.,90E+:04, 1.03£+04, 1.56E+-03, 6.94E+02, 3.80E+02, 
1991 2.60£+04, 1.72E+04, 1.56E+04, 1.06E+04, 7.18E+03, 3.86E+03, 8.46E+02, 4.57E+02, 
1992 2.07£+04, 2.04E+04, 9.42E+03, 6.04£+03, 3,69£+03, 2.72E+03, 1,69£+03, 3.26E",;02, 
1993 2.41E+04, 1.64£+04, 1.28E+04, 4.22E+03, 2.39£+03, 1.71E+03, 1.38£ .. 03, 7.99E+02, 
1994 1.31E+04, 1.85£+04, 1. 11E+04 , 6.25E+03, 1.95£+03, 1.1BE+03, 9.58E+02, 7.23E+02, 
1995 1.27E+04, 1. OlE+Oq, 1.16£+04, 6.66E+03, ~ ,,~~, "., " ..... ~ ......... ,.. .. ~. " ... .- ........ ~ .... " 

£..:1' I:o+V.:I, ::>.£..11;, ... v£., ::> • .1'*1;, ... VL, ::>. "01;, ... VL • 

1996 8.00E+03, 1.01E+04, 7.34£+03, 6.33E+03, 3.80E+03, 1.37E+03. 4,Q2E+02. 2.03E+02. 
1997 1.31E+04, 6.28E+03, 7.24£+03, 4.97E+03', 3.87E+03, 2.06E+03, 6.50£+02, 2.42E+02, 

Estimated population abundance at '" Jan 1998 

.OOE+OO, 1. 14E+04 , 4.86E+03, 3.86E+03, 2.54E+03, 1. 97E+03, 1.11E+03. 3.82E+02, 

Taper weighted geometric mean of the V," populations: 

... ., ..... ,,... 
" ., 9E+04 • 1. 30E+04, 7.248+03, 3.43£:03, 1,58£+03, 7.34£+02, 3.51£+02, L • .1.:11:o"'U'I, 

Standard error of the weighted Log (VPA populations) 

.5700, .5813, .5119, .5063, . Q841, .,4268 • .4219, 

Log catchability residuals. 

Fleet FLT12: Cuba Logbook 

Age 1985, 1986, 1987 
3 .26, -.15, .14 
4 .25, -.02, -.32 
5 .52, .39, .07 
6 -.22, .50, .21 
7 .12, .04, .02 
8 -.27, .54, .08 
9 -.47, .84, .17 

10 -1.44, .26. .46 
11 .01, .22, .26 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
3 -.42: - .19, -.85, -.62, -1.59, .30, .89, .62, .71. 
4 -.68, .24, -.36, .20, -.17, .24, .78, .36, -.94, 
5 -.3U, -.67, -.08, .03, - .18, .14, -.15, .54, -.31, 
6, .23, - .23, -_Oh -.OL - .10, -.01, .21, -.08, - .34, 
7 -.01, -.48, -.07, - .14, -.39, -.11, .22, .32, .41, 
8 -.10, - .26, -.71, - .28, -.65, -.35, .41, .40, 1.23, 
9 .34, -.56, -1.17, -.70, - .19, -.30, .21, .48, 1.67, 

10 -.44, -.29, -1.49, - .11, - .19, -.29, .48, .12, 1.15, 
11 -.45, - .10, -.50, .11, -.06, -.04, .20, .26, .28, 

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

Age , 4, 5, 6, 7, 8, 
Mean T ........... q, -13.0013, -12.,0197. -11.7630, -11_.7430. -11.7591, -11 

~~, 

S.E(Log q) , .4924, .3441, .2150, .,2625, .5639, 
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.4965, 

1997 
.67 
.27 
.25 
.08 
.03 

-.14 
-.38 
-.12 
- .17 

9, 
-85qq 
.7644, 

B, " 
5.14E+01, 
1.58E+02, 
1.63E+02, 
2.56£+02, 
1.S9E+02, 
1.508+02, 
4.32E+02, ........ ~, ........ .:I . .10"''''"L. 

2.41E+02, 
9.64E+01, 

1.34E+02, 

1.75E+02, 

.5604, 

10, 11 
-11.8599; '~'1 L 8599: 

.,7106, .262.5, 

10, 



Table 2.5.17. Saithe:in the Faroes, Grounds. Diagnostlcioutput from theXSArun with theCuOa.Logoook 
tuning series. Continued. 

1 

Regression statistics 

Ages with q dependent on year. class strength 

Age, Slope , t-val;ue 'r:' In.tercept, RSquare, No Pts, Reg S.e, Mean Log q 

3, 2.66, -1. 620", 23.04_. ' .10, 13, 1.8B, -14.87, 

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

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

4; 1. 17, -.535, 13 .56, .5l. 13, .60, -13.00, 
5, 1. 33, -1.146, 12.84, .57, 13, .45, -12.02, 
6, i. 09, - .576, 12.02, .82, 13, .24, -l.l.. 10, 

7, 1. 09, - .429, 12.05, .73, 13, .30, -1l. 74, 
8, 2.19, -1.310, 16.95, .12, 13, 1.19, -11.76, 
9, 3.63, -1.329, 25.65, .03, 13, 2.68, -11.86, 

10, 1.23, -.402, 13.35. .25, 13, .90, -11.95, 
11, .77, 2.413, 10.34, .93, 13, .17, -11.86, 

Ter.minal year survivor and F summar~es 

Age 3 Catchability dependent on age and year class strength 

Year class = 1994 

Fleet, 

FLT12: Cuba Logbook 

P shrinkage mean 

F shrinkage mean 

Weighted prediction 

SUn·-i vors, 
at end of year, 

11443., 

Int, 
s. e, 
.34, 

Estimated, 
Survivors, 

20415., 

17856., 

6599. , 

"~r ........... , 
s.e, 
.55, 

Int, l!:xt., Var, N, scaled, 
s.e; S, E'; R<3tio: Weightsl 

.797, .000, .00, 1, .180, 

.58, , , , .349, 

.50, , " .471, 

" Var, F .. , 
Ratio, 

3, 1.610, .029 

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

Year class = 1993 

Fleet; 

FLT12: Cuba Logbook 

F shrinkage mean 

Weighted prediction 

Survivors! 
at end of year, 

4856. , 

Int. 
s.:e, 
.33, 

Estimated, 
Survivors, 

6530. , 

3475. , 

E:xt, 
s .. e, 
.32, 

Int, Ext, Var, 
s.e, s.e, Ratio, 

.432, .200, .46, 

.50, ", 

N, Var, F 
Ratio, 

3, .983, .158 

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

Year class = 1992 

Fleet, 

FLT12: Cuba Logbook 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

3863. , 

Int, 
s.e, 
.25, 

Estimated, 
Survivors, 

3622. , 

4379. , 

Ext, 
s.e, 
.27, 

lnt, 
s.e, 

.277, 

.50", , 

N, 

4, 

Var, 
Ratio, 
1.092, 

Ext, Var, 
s.e, Ratio, 
.399, 1.44, 

F 

.464 

N, 
, 

2, 

N, 
, 

3, 
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Scaled, 
Weights, 

.530, 

.470, 

Scaled, 
Weights, 

.661, 

.339, 

8stimated 
F 

.015 

.017 

.046 

Estimated 
F 

.109 

.195 

Estimated 
F 

.475 

. 407 
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Table;2;5;17! Saithe in the Faroes;Grounds. Diagnostic output fromthe XSA run with tbe;CubaLogbooko 
tuning series . Continued. 

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

Year class = 1991 

Fleet, Estimated, Int', Ext, Var, N, Scaled, Estimated 
, Survivor-s., S .e r $.e, Ratio, , Weights, F 

FLT12: Cuba Logbook 25-74., .205, .171, .84, 4, .765, .482 

F shrinkage mean 2437. I .50" I I . 235, . 503 

Weighted prediction 

Survivors, lnt, Ext, N, Var, F 
at end of year, 5.e, 5.e, Ratio, 

2541., .20, .13, 5, .665, .496 

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

Year class = 1990 

Fleet, Estimated, lnt, Ext, Var, N, Scaled, Estimated 
Survivors, s .e, 5.e, Ratio, Weights, F 

FLT12: Cuba Logbook 2037. , .177, .172, .97, 5, .797, .464 

F shrinkage mean 1740. , .50", , .203, . 526 

Weighted prediction 

Survivors, lot, C""",.;. " 17,,;'" F ......... , ." ....... , 
at end of year, s .e, S .e, Ratio, 

1972" .17, .14, 6, .812, .477 

1 
Age 8 Catchability constant w.r.t. time and dependent on age 

Year class = 1989 

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

FLT12: Cuba Logbook 1209. , .174, .156, .89, 6, .764, .382 

F shrinkage mean 827. , .50", , .236, .519 

Weighted prediction 

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

1105., .18, .15, 7, .817 , .406 

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

Year class = 1988 

Fleet, Estimated, Int, Ext, Var, N, Scal,ed, Estimated 
Survivors, s .e r s.e, Ratio, Weight-s, F 

FLT12: Cuba Logbook 517. , .202, .198, .98, 7, .648, .253 

F shrinkage mean 220. , .50", , .352, .516 

Weighted prediction 

Survi vars, lnt, Ext, N, Var, F 
at end of year, s.e, s.e r Ratio, 

392., .22, .'24, ·8, 1.104, .327 

1 
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~ Table 2.5.17. Saithe in the Far~.s Grolln~s.,:piagnosiic output Jr9fll- the X~A nUl W,ith the, Cuba~Logbook 
tuning series . Continued. 

Age 10 Catchability constant- w.r.t. time and age (fix-ed at the value for age) 9 

Year class 1987 

Fleet, 

FLT12: Cuba Logbook 

F shrinkage mean 

weighted prediction 

Survivors. 
at end of year, , ,. 

"'-"" .... , 
Int, 
5.e, 
.24, 

Est-imated, Int, 
Su-:rvivo:rs; s~e; 

177. , ',225, 

8'9. , .50, t , , 

Ext, N, Var, 
s.e, Ratio, 
.22, 9, .892, 

Ext, Var, N, Sca.1,ed, Estimated 
s.e~ Ratio, weights~ F 
.210, .93, 8, .593, .309 

.407., .544 

F 

.391 

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

i~ar cl~ss = 1986' 

:,Fleet, 

, ' 
FL,T12: Cuba- Logho~k 

F shrinka,ge rne~ri 

Weighted piedictl-on 

Survivors. Int, 
at end of year, s.e, 

53. I ,22, 

Estimat'ed, Tnt, Ext, Var, N, Scaled, Estimated 
Survivors, 5.e, s. e, 1">_ .... ~_ 

~·leights, F n.ClI...J..V, 

5'1. I .236, .127, .54, , ,9, .710; .416 

5-7. , .50, , " .290, .377 

E:xt, N, Var, F 
s.e, Ratio, 
.10, la, .466, .'iU~ 
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Tabie'Z;S.18. Saithe in the Faroes Grounds. Fishing mortaiity (F) at age. , 

Table 8 Fishing mortality (F) at age 
YEAR, 1961, 1962, 1963, 1964, 1965, 1966, 1967, 

AGE 
3, .0226, .0465, .0307, .0478, .O495~ .0250, .0248, 
4. .0556, .0863, .0358, .1260, .0772, .1007, .0518, 
5, .0994, . 1208~. .0716, .2~98, .1588, .1492, .'1217, 
6, .1219, .1401, .1115, .1797, .2137, .2326, .1388, 
7, .0933, .1192, .1634, .2213, .2216, .2784, .2564, 
8, 00852, .0752, .1157, .2566, .2424, .2536, .,2615, 
9, .0972, .1150, .1355, .1424, .2983, .2770, .2269, 

10, .0915, .1295, .2012, .1658, .2355, .3346, .2903, 
11, .0916, .1069, .1514, .1891, .2601, .2900, .2609, 

+gp, .0916, .1069, .1514, .1891, .2601, .2900, .2609, 
FB.ZI,.R 4- 8, .0911, .1083, .0996, .2007, .1827, .2029, .1660, 

Table 8 Fishing mortality (F) at age 
YEAR, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 1977, 

AGE 
3, .0320, .0328, .0479, .0885, .0935, .1271, .2293, .1505, .2054, .1478, 
4, .0910, .1452, .2547, .1480, .0728, .3227, .3170, .3595, .3705, .29'76, 

""" ~ 1"1' " ''''..,0 ..,,,.,,, 
1 c~" ~"'o..., ..,"'".., '" ~ ~., ..,.,t:.., """"" 0, • U;:J.J .. , • .J..'.J..;:>, • .J..-'-'U, '-'-";;1, • .J..U .. ;:>, ... -'U.<., • ..J.J ... -', • .J .... .J.., • .J.J...J..J, ... .<.,... ... , 

6, .1357, .1684, .1597, .1404, .2985, .3486, .3276, .2891, .3431, .4140, 
7, .1345, .2000, .1536, .1262, .3286, .2919, .2297, .1957, .2048, .,3664, 
8, .2183, .2094, .1943, .1118', .2995, .2425, .1770, .1752, .1767, ;2537, 
9, .2182, .3063, .1656, .1244, .3759, .1982, .1960, .1183, .1664, .2026, 

10, .2027, .3289, .2008, .1213, .4600, .2496, .1809, .'1485, .1202, .1740, 
11, .2141, .2831, .1877, .1196, .3810, .2312, .1854, .1479, .15.50, .2111, 

+gp, .2141, .2831, .1877, .1196, .3810, .2312, .1854, .1479, .1550',' .'2111, 
rBAR 4- 8, .1350, .1790, .1832, .1769, .2329, .3328, .2811, .3127, .2821, .3514, 

Table 8 Fishing mortality (F) at age 
YEAR, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 

AGE 
3, .0837, .0373, .0932, .0138, .0296, .0694, .0158, .0630, .0210, .0363, 
4, .2368, .1777, .1531. .2435, .1843, .1106, .4965, .2371. .1388, .1374, 
5, .2880, .2891, .2025, .1950, .2052, .3657, .3648, .5044, .4564, .4284, 
6, .1915, .2779, .2300, .4382, .4796, .4716, .5743, .3139, .7664, .5795, 
7. .2001, .3213, .3216, .5553, .3201, .4910, .6529, .5789, .4511 , .4675, 
8, .4119, .3572, .2550, ,'6318, .5387, .5293, .4583, .4323, .7841, .4921, 
9, .2642, .3871, .3127, .5594, .5690, .8457, .5188, .3119, .8985, .5970, 

10, .3017 , .4698, .5104, .5210, .3289, .3710, .3701, .2182, .6002, .8866, 
11, .3279, .4075, .3617, .5756, .4825, .5870, .4524, .3195, .7448, .5368, 

+gp, .3279, .4075, .3617, .5756, .4825, .5870, .4524, .3195, .7448, .5368, 
FEAR 4- 8, .2657 ; .2846, .2324, .4128, .3456, .3937, .5094~ .4133, .5193, .4210, 

l'able Fishinq mortality IFI at age 
YEAR, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, FBAR 95-97 

AGE 
3, .8::'5, .0174, .0154, .0447 , .0297, .0624, .0600, .0352, .0419, .0293, .0355, , , .0880, ,~O20, .2007, .4002, . :2 641, .1932, . ~699, .1183, .1273, .1577, .1344, 
5, .3520, .~255, .6212, .7501, .6029, .5182, .3036, .4026, .1894, .4. 636, .3519, 
6. ~6447; ~4858, ~ 7709, • A.O,A4 , .7264, . S 7 2 6, .54~7, .3630, . 2Q15, .4 C)€;4 , . lR 17 , , .5935, .3784, .7827, .76-94, .5670, .5054, .5498, .5754, .4104, .4. 772, .4877, 
8, • <JJ.uu, • .J-"''<, .'<.1.'<''], .6270, ... u ~V, • "'I,j~ , , .u--'~~, .-'--' .... , . --'~ .... , .'tu",,,, .'t::>"'''-, 

9, . 754 8, .3650, .2179, .7534, .5485, .4450, .4373, .7301, .4007, .3272, .4860, 
10, .6468, .3780, .1953, .856J, .5 "151, .4140, . b21~, .54jl, .5441, .J~12, .4928, 
11, .8696, .4849, .5202, .8049, .6139, .5065, .4837, .4487, .3477, .4044, .4003, 

+gp, .8696, .4849, .5202, .8049, .6139, .5065, .4837, .4487, .3477, .4044, 
FBAR 4- 8, .4577, .3658, .5576, .6812, .5283, .4342, .4605, .3987, .3129, .4001, 
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....... _ •• _ .... ........ n 
I. aOle ~.~ • .I.". Saithe in the:Earoes _G[o~n~s.!~~t9c-k nunlffi~_at;,~ij~ (thOUS.~~lds) {st~"1 of year). 
Table 10 Stock number at age (start of year) Numbers*10*'*-3 

YEAR, 1961, 1962, 1963, 1964, 1965, 196,6"1· 1967, 

AGE 
3, 9047, 13663, 22431; 16192, 22803, 21830, 26879, , ""}""}-:l,Q 7241., 10678, 17809. 12638. 17 7 69; 1'7432; " . '''','''' 
5, 5643, 5993; 5438, 8435, 12854, 9578, 1'3'154, 
6, 3881, 41Bc3, 4349, 4145, 5543, 8979, 6755, , 'Jeon ')01':1 "0'1''1' 3185, 2835, 3665, ," i5-826, ' , c. uUUI ""v .... "', "-J' " 

8, 1746 1 1999; 2044, 2070, 2090; 1860,' --2272, 
9, 1384, 13i3~-' 1518, 1491, 1311, 1343, 1182, 

10, 1036, 1028, 958, 1085, 1059, 797, 833, 
11, 56B, 774, 740, 641, 753, 685, 467, 

+gp, 1032, 1141, 2147, 1111,. 1367, 981, 670, 
TOTAL, 34757, 40149, c:"l'J'JO 56164,. '::":l-'J::'JI 67486, 75168, .... -'L' "', V.,I"- ___ "", 

Table 10 stock lilllrJJer at age {start of year) Nu.-r.b:ars * 10* *- 3 
YEAR, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 1977, 

AGE 
3, 215i5, 40798, 34136, 37285, 33@7, 23282, 18897, 16305, 18913, 12938, 
4, 21468, 17059" 32325, 26640, 27941, 25059, 16786, 12301, 11484, 12609, 
5, 13552, 16048, 12079, 20514, 18811, "'''"1' , 1 ~ 0 c: n. 10010, "1n"ln 6491, L.1..:., .I., .1.~U"';;I, 'V..JV, 

6, 9536, 10085, 11064, 8480, 11742, 13059, 11014, 8'536, 4756, 4199, 
7, 4814, 6816, 6978, 7721, 6033, 7133, 7545, 6498, 5234, 2763, 
8, 3ti91, 3445, 4569, 4899, 5572, 3556, 4361, ~ ri, '(\ 

";:0.1.", 4375, 3492, 
9, 1432, 2429, 2288, 3080, 3587, 3381, 2285, 2'991, 3374,' 3002, 

10, '771, 942, 1464, 1587, 2227, 2016, 2271, 1537, 2176, 2339, 
11, 510, 515,_ 555, 981, 1151. 1151, 1286, 1551, 1085, 1580, 

+gp, 1067, 846. 848, 977, 727, 990, 1722, 23$6, 2199, 1907, 
TOTAL, 78355, 98986, 106306, .112165, 111398, 100899, 81025, 67026, 60626, 51320, 

Table 10 Stock number. at age (start of year) Numbers*10**-3 
YE:AR, 1978, 1979, 1980, 1981. 1982, 1983, 1984, 1985, 1986, 1987, 

AGE 
3, 8411, 8 6~7, 12368, 33150, 14642, 40919, 25919, 22156, 62206, 49012, 
4, 9137, 6334, 6828, 9225, 26769, 11638, 31255, 20888, 17032, 49874, 
5, 7666, 5904, 4341, 4797, 5920, 18228, . 8530, 15576, 13491, 12138, 
6, 3,'l'I4, 4706, 3620, 2903, 3232, 3948, 10353, 4'849, 7701, 6998, 
7, 2273, 2349, 2918, 2355, 1533, 1638, 2017, 4773, 2901, 2930, 
8, o. 1,568, 1523, 1394, 1732, 1107, 912, 821, 860, 2190" 1513, 
9, 2218, 850, 8~i 3, 885, 754, 529, 440, 425, 457, 819, 

10, 2007, 1395, 473, 523, 414, 349, 186, 214, 255, 152, 
11, 1609, 1215, 714, 232, 254, 244, 197, 105, 141, '114, 

+gp, 2100, 2263, 2840, 2550, 2579, 1329, 761, 1104, 328, 255, 
TOTAL, 40463, 35195, 36369, 58351, 57204, 79733, 80479, 70949, 106701, 123805, 

Table '" Stock number at ago (start of year) iilllllbers<10·'-3 
YEAR, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, GMST 61-95 AMST 61-95 

A~E 

" 45092, 289:' I, ;<1~OIe, 260).:1, 20665, 24059, 1]090, 12715, 799B, 1313B, 0, 21636, 24568, 
4, 38697, 36135, 23300, l7172, 20382, 16423, 18507, 10093, 10050, 6279, 11443, 1668 1 , 18990, 
5, 35592, 29013, 24173, 15608, 9422, 12.814, 11084, 11568, 7342, 7245, 4856, 111 1;, 12789, 
6, 6475, 20494, 18959, 10634, 6036, 4221, 6248, 6665, 6332, 4974, 3863, 657'1, 7481, , , 3210, 2782, 10322, 7180, 3690, 2390, 1949, 2973, 3795, 3873, 2541, 361 3, 4163, 
8, 1503, 1452, 1560, 3864, 2724, 1114, 1180, 921, U69, 2061, 197 2, 21 1)03, 2442, 
9, :57 , 669, 694, 846, 1688, 1378, 958, 5H, 442, 650, 1105, 1249, 1518, 

10, 369, 291, 380, 457, 326, 799, 723, 506, 203, 242, 3~2, 142, 970, 
11, 51, 158, 163, 2~&, l~~, 1S0, q32, )la, 241, 96, 134, 436, 615, 

'gp, 112, Ill, 213, 232, 2 7 1, 143, 140, 354, 306, 329, 233, 
TOTAL, 131858, 120062, 101063, 82282, 65]63, b4091, 5~jll, '16628, )8078, 38888, 26529, 
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- ----- ----------------- ------'~ 

Table 2.5.20.: Saithe in the Faroes Grounds. Summary (without SOP correction). 

Table 16 Summary (without SOP correction) 

Terminal Fs derived using XS~ (With F shrinkage) 

1961, 
1962, 
1963, 
1964, 
1965, 
1966, 
1967, 
1968, 
1969, 
1970, 
1971, 
1972, 
1973, 
1974, 
1975, 
1976, 
1977 , 
1978, 
1979, 
1980, 
1981, 
1982, 
1983, 
1984, 
1985. 
1986, 
1987, 
1988, 
1989, 
1990, 
1991, 
1992, 
1993, 
1994; 
1995, 
1996, 
1997 

Arith. 
Mean 

o Units, 

i24 

RECRUITS, 
F>.ge 3 

9047, 
13663, 
22431, 
16192, 
22803, 
21830, 
26879, 
21515, 
40798, 
34136, 
37285, 
33607, 
23282, 
18897, 
16305, 
18913, 
1293,8, 

8411, 
8657, 

12368, 
33150, 
14642, 
40919, 
25919, 
22156, 
62206, 
49012" 
45092 .. 
28957, 
21298, 
26033, 
20;:;65, 
24059, 
11(lClrJ 

12715, 
i998, 

13138; 

23811, 
(Th-ous ands) , 

TOTALBIO, 

121972, 
126463, 
158239. ' 
160429, 
174778, 
184152, 
181652, 
189804, 
215031, 
224448, 
228427. 
237050, 
210529, 
2,04074, 
,187422, 
169754,' 
156336, 
137397, 
113076, 
124784, 
141906, 
149087, 
177757, 
188796, 
188143, 
234659, 
2502,76, 
260176, 
229558, 
192826, 
153914, 
130203, 
138667, 
1/:7310, 
114136, _ 

98502, 
92434, 

172275, 
(Tonnes) , 

TOTSPBIQ, 

83798, 
85636, 

100632, 
98383, 

107216, 
10877~, 
104-635; 
115962; 
123796, 
129143, 
13950~,-
147570, 
136683, 
137612, 
137888; 
122019, 
114099; 

960-30, 
83560. 
889,47 , 
76310, 
83216, 
98218, 

100173, 
114105, 
101620, 

97659, 
104593. 
103745, 

97557, 
77088, 
66057, 
69900, 
68855, 
66468, 
62968, 
55308~ 

100155, 
(Tonnes) , 

LANDINGS, 

9592, 
10454, 

'12693, 
21893, 

,22181, 
25563, 
21319~ 
20387, 
27437, 
29110, 

, 32706, 
42663, 
57431, 
47188, 
41576, 
33065, 

'34835, 

27246, 
25230, 
30103, 
30964, 
39176, 
54665, 
44605, 
41716, 
40020, 

·45285. 
44477, 
61561, 
54863, 
38366, 
33543, 
33182, 
27213, 
20025, 
22229, 

33316, 
(Tonnes) , 

YIELDiSSB, F'BAR 4- 8, 

.1145. 

.1221, 

.1261, 

.2225, 

.2069, 

.2350, 

.2037. 

.1758, 

.2216, 

.2254, 

.2344, 

.2891, 

.4202, 

.3429, 

.3015, 

.2710, 

.3053, 

.3261, 

.2837~ 

.3945, 

.3721, 

.3989, 

.5457, 

.3909, 

.4105, 

.4098, 

.4330. 

.4287, 

.6310, 

.7117, 

.5808, 

.4799, 

.4819. 

.4094, 

.3180, 

.4019, 

.3438, 

.0911, 

.]'OB3, 

.0996, 
'.2007, 
.1827, 
.2029, 
.1660. 
.1350, 
.1790, 
.1832, 
._1769. 
.2329, 
.3328. 
.2811. 
~j127, 
.~821, 
.3514, 
.2657, 
.2846, 
.2324, 
~ 4128. 
.3;456, 
.3937. 
.5094, 
.4133, 
.5193, 

.4577, 
.3658, 
.5576, 
.6812, 
.5283, 
.4342, 
.4605, 
.3987. 
.3129, 
.4001. 

.3220, 



, Table 2.5.21. Saith~'ihthe Faroes'Grciurids::Prediction with management option table: Inputdata. 

The SAS System 18:26 Saturday, May 2, 1998 
Saithe in the Faroes Grounds (Fishing Area Vb) 

I 

Prediction with management optiLon table: Input data 
. . 

Stock Natural 
Age size mortality 

- - .~ -- - - - . . .- - - -
J Ill~bH.UUU,1 ,U.~UUUI 
4 ,10520.000:1 n ')nnn 

5 I 4166.00010:;0001 
6 . 3840.000 0.2000 
7 2206.000 0.2000 
8 1657.0000.2000 
9 861.0000.2000 

10 339.00d 0.2000 

. . 

Year: 1998 

Maturi_tylprop.6f F 
ogive. !bef. spaw. 

. ..•••. 1 
U.IZUUI 

~:;;ggl 
0.7900 
0.9.400 

. 
____ I 

U.UUUUI 
0.00001 
0.00001 
0.0000 

'0.0000 

Prop.of Mj 
bef. spaw. 

. ___ A' 
u,UUVUI 

~: ~~g:~ I 

Weight 
in stock 

. ........ I 

.L. ':l:;:J.:) I 

~:~i~1 
3.

331
1 4.046 

11 I 131.000'1 ,0.2000 1 
L 12+L 246.000~'r ;0.2000.1 

o .,9,e60 
1.0000, 
1.0000 

1. 0000 I 
1. Oo.~Ol 

0.0000 
0.0000 

'0.0000 
, 0.0000 I 
'r. ",,,,,,, I 
, V,VVVUI 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.00001 
1'"1 "''''nl'll v.vvuu!. 

4.979 
5.7661 
7.004\ 
1. llb l 
8.154 

I Unit I Thousands' I • ' - i i I jKilograrns 

I 

I 
I 
I 
I 

"I 

Age 

3 
4 
5 
6 
7 
8 
9 

.v 
11 I 
12+ ! 

I 
Recruit-I Natural 

rnent lmortality' 

11268.000 I 

I 
I 

0.
2000

1' 0.2000 
0.2000 
0_20001 
0.20001 

O.~???\ 
u. ;-'::UUU:I 
n -?(lIf'ln 
v .... v"" ..... 

0.2000 
0.2000 

Unit !Thousands -

Age' 

-3 
4 
5 
6 
7 

Recruit:.·: 
ment 

11268.000 I 

._. ,. ,. 

Na'tlira1' 
mo~t'a'li t¥ 

0.20001 
0.2000! 
0.20001 
0.20001 

.... ,,"''''1 0,. LUUU I 

Year: 1999 
i ! i 

Mat~r~ty 1,~~~P~~:_.FI::~p~~: .. M I 
oglve tueL.~~dw. IU~L'~VdW. 

0.12001 
0.28001 

0.
5200

1 0.7900 
0.9400 
0.99001 
,1',OqO,O,i 

. 1 'nnnn I 
.... vvvv 

1.0000 
1. 00.00 

-

. ......... '. 

. -

0.00001 
0.00001 
0.00001 
0.00001 
0.00001 

~·~~~~I 
U.UUUYI 
n nnnnl 
v ................. 1 

0.00001 
O.OOOO! 

- I 
Year: 2000 

.. 

0.00001 
0.00001 
0.00001 
0.00001 
0.00001 

~·~~~~I 
u. UUUU'I 
n nnnn 

0:00001 
0.0000 

-

1.4551 
1. 8471 

2.
323

1 2.979 
4.061 
5.1601 

6. 068
1' 

h q1? 

8:ii1"91 
9.378 

Kilograms 

Maturit'y' 
, 

Prop.of 'MI Weight I P·rop.·of F 
og{ve bef. spaw. bef. spaw. L- ~n' stbck 

-

0.12001 0.00001 0.00001 1.4551 
0.28001 0.00001 0.0000 1. 8471 
0.5200 0.00001 0.0000 2.225j 
0.7900 -~. ~~~~ I 0.0000 2 .. 986 i 
0.9400 ..... ..... ..... n.f'I " ""7n.ol 

u.UVUVI v.vvuu -'. ,v.;o I 

U 
I 

I I 

0. 2000 1 0.9900 0.00001 0.0000 5.1751 
0.2000 1.0000 0.0000 0.0000 6.249 

0,.
2000

1 
1.0000 0.00001 0.0000 7.214 

0.2000 1.0000 . 0.0000 I 0.0000 7.927 
n.?nno 1.0000 0_00001 0.0000 9.681 
__ u I 

I I 
I I I·K~lograms I. 
I· 

IThotls~ndsl 

Notes: Run name MANARN02 
Date and time: 01MAY98:16:41 

O:\Acfm\ Vi glePs\N Wwg\R.epOrts\I998\ T2S? -24.Doc' . 

• 

. . 

Exploit. 
pattern 

. ",.""1"\1 v.U':tUUI 
0.1_530, 
0.39901 
0.46401 
0.59501 
0.59901 
0.54801 
0.5~~?\ 
u.4~~UI 

0.499°1 

I 

Weight 
in catch 

. HO 

.l. '±.J.J I 
1 _ Q45, 
2.3161 

3.331.1 
4.046 
4.9791 

5. 766
1 

7.004 

7. 716 1 
8.154 

jKilograrns 

0,04001 
0.15301 
0.39901 

0. 4640 1 
0.5950 

~·:~~~I 
U "::>,'iOU I . 
n' k;;;qn " -._---
0.4990 
0.4990 I 

Weight I 
in catch l 

1. 455 
1. 847 
2.323 
2.979 
4.061 
5.1601 
6".068., 
h' cd'::,; 
- - - -- I 

8.0191 
9.378 

,i . 
- KJ.lograrns 

Expt,oi t. :1 
, 

Weight 
pat~,ern'l j.n c'atch 

0.04001 1. 455 
0.15301 1.874 
0. 3990 i 2.225 
0. 4640 1 2.986 
0.59501 3.709 
0.59901 5.175 
0.54801 6.249 
0.56901 7.214 
0.49901 7.927 
0.49901 9.681 

I 
I Kilo(.lr~s 
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Table ,2.S~22. Saithe in the Faro.es Gro~nas. Prediction with nlanagement-,option table. 

The SAS System 18:26 Saturday, May 2~ 1998 
Saithe in the ~aroes Grounds (~ishing Area Vb) 

Prediction with management option tabl.e 

Year: 1999 
1 I Year: 2000 I 

F 
Factor 

-1.0000 

... 

-

0.4420 

• 

-

86823 

I :1 I 

I Tonnes I 

4. 9938 

Tonnes 

:1 
:1 

Notes: Run name MANARN02 

21462 

Tonnes 

D<';Ite and ~i-me 01MAY98:16:41 
-computation of ref. F: Simple mean, age 4 -: 8 
8~sis for 1998 F factors 

F 
Factor 

0.0000, 
0.1000 
0.2000: 
0.3000 
0.4.000 

~,:~~g~1 
0. 7000 1 
0,8000 
0.900.0 
1.0000 
1~1000 
1'.2000 
1.3000 
1. 4000 

i _: ~g~~ I 
~'~~~~i 
1.9000 
2.0000 

-

0.0000 
0.0442 
0.0884 
0.1326 
0'.1768 

5: ~,~~~ 1 
0. 3094 1 
0.3536 
0'.3978 
0.44,20 
0.4862 
0.'5304 
0.5746 
0.,6188 
0.6630 1 

0. 70721 

~'~~~:i 
0,8398 
0.8840 

-

80274 

: I' 
·1 
.1' 

:1 
Tonnes 1 

Table 2.5.23. Saithe in the Faroes Grounds. Yield per recruit: Input data •. 

43857 
43857 
43857 
43857 
43857 

:~~~~I' 
4385 7 1 
43857, 
43857. 
43857 
43857 
43857 
43857 
43857 

~~~EI 
4.':!Ij~ 11 
43857 
43857 
4.3857 

Tonnes 

The SAS system 
SaTthe: -in the Faraes Grounds 

18:2-6 Sat'urday, May 2, 1998 
(Fishing Area Vb) 

Yield ~er recruit: Input data 

I 1 1 I ,,_ _ I I I 

0 
235,9 
4616 
6775 

,~~!; ! 
~uo~ol 
12n~ 

14 5251 
16262' 
17926, 
19521 
21050 
22516 
213923 
25272 

H~~~I 
.:!'::IUU!:II 
30152 
3.1255 
32.514 

' Tonnes 

I 

97846 
95217 
92706 
'90308 

- 8,8016 
85825

1 83732 
81730

1 79816 
77984 
76232 
74555 
72950 
71413 
69940 

63(48 
62305 

Tonnes 

I I 
Rec:ruit-I ~atural I MaturitY'1 prop.of. ,fIPr:9P.C~f_ M Weight 1 :Exploit. Weight 

inen't Im9rtali ty 1 stockl Age 

··3 1 1. 0.0.0. 1 I 
I 4 1 1 : 

0 I , 
1 

" 6 

I 7 

I 
8 
9 

1 10 

1 

11 
12+ 

1 
1 Urlit N1LTnbers 
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0.20.0.0 
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1 
I 

J ogive gef.spaw. bef.spaw. 

D.i2Do. 
0.280.0 
" ,..""" 
U.::;lLUUI 
0,.790°1 
0..940.0.1 
0..990.0.1 

1. ... 0.0..0.01 1..0.00.0. 
1 •. 0.0.00 
1.00001 . I 
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0..0.0.0.0 
" ~ ~ --,v.uuuu 
0,.0000 
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0.000.0 
0.0000 
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0..0.000. 

0..00.0.0. 
0..0.0.0.0 - - - - -,u.uuuu 
0.0000 
0.0000. 
0.0000. 
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0.000.0. 
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, NO'tes:" 'Run name YLDARN 2 
Date and time: OlMAY98:17:10 
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1. 312 ! 
1. 850. 1 
,- - ,- - , 
L.~LUI 
3,.296 1 

4.1721 
;;.105! 
5.8831 

6 ...• 
585

1 7,418 
8,947 

KilOgrarnsi 

pattern ,in catch 

0..0820.1 .1.312 
0..260.0. 1. 85,0. 

- ,-'-
U.4jjUI ~.~~u 

0.51401 3.296 
0.50.501 '4.172 
0..49901 5.1d5 
0.50301 5.883 
0.4970 ~.585 

0.510.0 7.4~8 

0.510.0.1. 8,.947 
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54636 
52559 
50580 

:~~~~I 
451861 
43554 
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36463 
35235 

29881 
28950 

Tonnes 

I 
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~ Table 2.5.24. Saithe in the Faroes Grounds. Yieid per recruit: Summary tabie. 

The SAS System 
May 2, 1998 

Saithe in the Faroes Grounds (Fishing Area Vb) 

1 

1 

F 
Factor 

n "''','' U,UVUUI 

0.1000 

~·~~~~I 
U • .Juuu 
.0.4000 
0.5000 
0.6000 
0.7000 
:0.8000 

~:~~~~I 
1. ~~~~ I 
1.LUUU 
1. 3000 
1. 4000 
1. 5000 
1. 6000 

,1. 7000 
1.800°1 
1 _ qono 
2.00001 

Reference 
F 

0 0000 
0:04421 

~·?~~~I 
U. J,.,)£ I-

0.1769 
0.2211 
0.2653 
0.3095 
0.3538 

~:~:~~I 
~·~~~~I 
U.:J.jUt) 
0_5749 
0.6191 
0.6633 
0.7075 
0.7517 

g:~'~~~1 
0. 8844 1 

Notes: Run name 

Catch in 
nwnbers 

n non 

0.387 
0.432 
0.468 
0.497' 
0.523 

~:-~~~ 1 

~·~::I 
U.:I~':!: 

0;607 
0.619 
0.630 

_ 0.640 
0.649 

0. 658 1 
0.665 
0. 673 1 

Date and time 
Computa-tion of ref. F 
F':":0.1 factor 
F-max factor 
F-O.l reference F 
F~max reference F 
Recruitment 

Yield per recruit: Summary table 

Catch in 
weight 

n 000 
697:1361 

~~~~·~~~I 
.l.£U.;J. :;J.):;J 

1378.830 
1445.116 
1483.105 
1504.134 
1514.775 

~~~~:;~~I 
~~~~·~~:I 
l:l.L'::;.O~":: 

1507.743 
1502.240 
1496.450 
1490.548 
1484.651 

i:~;:~!~1 
1467. 617 1 

Stock 
size 

5.517 

3.591 
3.372 
3.195 
3.049 
2.926 

~:~~~I 
~. ~~~ I 
'::;.:1.'01 
2.513 
2.455 
2.403 
2.355 
2.311 

~:~~~I 
2. 198 1 

YLDARN02 
01MAY98-:17:10 

Stock 
biomass 

23129.544 

10225.529 
9024.260 
8110.010 
7394.988 
6822.783 

~~~~: ~~; 1 

~~~~·~:~I 
;),)0":: .;)::;10 

5121.816 
4911. 763 
4726.837 
4562.698 
4415.936 

:~~!:;;~I 
4055. 335 1 

Simple mean, age 4 - 8 
0.3789 
0,952.3 
0.16.75 
0.4211 
Single recruit 

1 January 

Sp. stock Sp.stock 
size biomass 

• <On 1Q562.494 
2:8~ili4121.2421 
2.355110754.6151 
2.012 8517.991 
1.757 
1.561 
1. 406 
1.280 
1.177 

~:~~~I 
~. ~~~ I 
U.CI::;II 
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0.768 
0.735 
0.704 

~:~~;I 
0. 629 1 
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5815.049 
4959.949 
4300.731 
3781.255 

~~;;:~;~I 
~~~;·~~~I 
":::lU:l. 1::;1.) 

2305.600 
2134.218 
1986.182 
1857.274 
1744.197 

~~~~:~i~1 
1476. 360 1 
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Spawning time 
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Figure 2.!i.l. CPUE (t/day) by varilous Faroese fleet categories in the Faroe gTIJunds. 
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Figure 2.5.2. Saithein the Faroes Grounds. Mean weight (kg) at age in the catches in the period 1991-1997. 
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Figure 2.5.3. Saithe in the Faroes Grounds. Observed (upper panel) and fitted values (lower 
panel) proportion mature for the period 1983-1997. 
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Figure 2.5.4. Saithe in the Faroe Grounds. Log cal~~ability residulllS'~?',~II~grqups 4-11 ,yrsfroll! XSA run. Tuning data 
from Cuba Beta series (effort unit: days). 
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Figure 2.5.5. Saithe in the Faroe Grounds. Log catchability residuals for age groups 4-11 yrs from XSA run. Tuning data 
from Cuba Logbook series (effort unit: hours). 
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r Igure ~.~.oa. S~ithe in the Faroes Grounds. Retrospective ,analysis of average fishing mortaiity of age grOl~ps 
4-8 yrs rr'6,n XSA for 1993-97. Tuning data from the Cuba Beta series. . . 
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Figure 2.S.6b. Saithe in the Faroes Grounds. Retrospective analysis of average fishing mortality of age groups 
4-8 yrs from XSA for 1993-97. Tuning data from the Cuba Logbooks series. 
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Figure 2.S.7a. Saithe in the flaroes Grounds. Comparison of the two tuning series CPUE 
indices: Cuba Beta and Cuba Logbooks. 
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Figure 2.S.7b. Saithe in the Faroes Grounds. Comparison of the two tuning series effort 
indices: Cuba Beta and Cuba Logbooks. 
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Figure :Z.S.8 Saithe in the Faroes Ground. Fish stock summary. A: Yield and fishing mortality. B: Spawning stock and recruitment. 
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Figure 2,.5.9 Saithe in the Faroes Ground. Fish stock summary. C: ShOlt term yield and spawning stock biomass. D: Long term ~(ield and spawning 
stock biomass. . 

~ 

'" E 
0 
~ 

0> 
~ 

~ 

::l 
~ 

C) 
Q) 
~ 

~ 
Q) 
c. 

:2 
'" ;.:: 

Long term yield and spl!wnillg stock biomass 

-- Yield ----- SSB 

lliOO 

/~ 
~==r40 

'·lOO 3' 

,:~oo ---+--~-_!_ '0 

1: 
0 

in 
11)00 25 ~ 

0 
Q) 

>-
'0 

IlOO 20 ~ 
.: 
0> 

.E' 
1500 15 ~ 

!D 
(f) 
(f) 

400 
, 
, f---+,o , 

, , , , 
:200 .::.,.."',ll-----+ , 

o· 
1).00 0.15 

-r f f ----,.----, +--.-----
0.20 0.45 0.60 0.75 

o 
0.90 

Fishing mortality (avllrage of age 4 - S,u) 

(run: YLDARNO~:) c: 

O;\ACifm\ W gn:ps\N wwg\Reports\l998\F25S·9 .Doe 

~ 

In 
Q) 

c 
C 

.E' 
D 
D 
0 

~ 

Cl'> 
Cl'> 
Cl'> 

c 

"0 
W 
;.:: 

Short term yield l!Od spawnlin!tI sItock biolTlaEIs 

.-- Yield ----- SSB 

35:- - 70 

" , , , , , , , , 
. 

'0 

f' 
25 

" 

/ 

,/ 
V 

/ 

/ 

// 
- 60 

1: 
0 
;; 
~ 

- 50 0 
Q) 

>-
~ 

0 
~ 

In 

20 - 40 Q) 
C 
C - ---- 0 
~ --- 0 

15 
, -- ~-. - 30 

0 
0 

I' 
.' V 

L 
/ 

10 

, 

0
1

/ 

/ 

~ 

_L_ ---'--

~ o 

~ 

0 
D 
D 

- ?O N 

C 

!D 
(f) 
(f) 

- 10 

~ 

0.00 0.15 0.30 0.45 0.6CI 0.75 O.HO 

Fishingl mortality (averag,e of a!le 4 - S,u) 

(ruin: MANARN02) D 



--------------~ 

Fig-lire 2.5.10. Saiihe in the Faroes Grounds. Stock-recruitment relationship scatter plot with number fOf year class year ~ 
each point. RlSSB lines for Flow. Fmed and Fbi", are shown with their respective F-values. 
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Figure 2.5;l1~ Saithein the Faroes Grounds. Probability distribution of fishIng mortalities(age 4-8 yrs). 
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Figure2.5.12Saithe in the FaroesGrounds. Output from the Gioss prog~arnmt!'.A: , 
Stock - recruitment data with expected recruitment line and Gloss (vertical shading) 
and GF ~(horizontal shading) distributions. B: Plot of observed fishing mortality~ 
spawning stock biomass with expected equilibrium ,SSB curve (solid line). C: The 
Curiullatlve distribution of Floss. D: Observed fishing mortality - yield with expected 
e.quilibrium yield curve- (solid line). 
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Figure 2.5.13. Saithe in the Faroes Grounds. Observed spawning stock biomas - fishing mortality point in 
relation to limit and precationary F and B reference points. The line travels through !hepoiri!s from 1961 ~97 . 
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3 DEMERSAL STOCKS AT ICELAND (DivISION V A) 

3.1 Regulation of Demersal Fisheries 

With the extension of fisheries jurisdiction to 200 miles in 1975, Iceland introduced new measures to protect young juvenile 
fish. In the cod, saithe, and haddock fisheries, the mesh size in trawls was increased from 120 mm to 135 mm in 1976 and to 
155 uun the foHawing year. Oniy in the fisheries for redfish was i 35 mm aiiowed in certain areas. Also the ~esh size in 
Danish seines was increased to 170 mm to ain~l_ for flatfish, .but that fishery turned out not to be profitable. it waS. therefore, 
found necessary to change to a smaller mesh size of 135 mm. 

In certain areas outside the 12-mile limit, a temporary protection for trawling was introduced. In addition a system was 
ii*nplcmcnted whereby fishing can be forbi<:iden iimned,iately in areas where the number of small fish in tIle catches exceeds 
.,. .... ""rt<>~ ... nA ..... "" .... t"' .... "" (")"a..;..- ,c;: ......... Fr. .. ......... ' ... 1.'."' .... .4 " .... ;.1.-.'" .. .:.....1 1010:07- ____ ,10 -~~ &"~ ........ ,.r....l~~I~\ 'T'l.~~~ ~M~~~ 1..~ .. ~ •• ~ •• ~I1 •. -L_~_ ~1_n~..J 
...................... PW~"""'''''''''5'''' \..:... .... 'U ...... .J.J ..... IU ~v~ .... vu 'UIIV; .;ouu.u .... QU~ ~.J tU ..... "TO ,",111 IUI llauuu\"III..) • .1U,",;),", ClI,",a.:!! uay,", u;)uallY U";;;,",U \"IU~ 
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are drawn up and the area closed for a longer period of time. ' ' 

The frequency with which such closures have had to be implemented vanes widely from year to year and depends:on the 
year c1a~s stien~fi ,and the ;:me structure of the stoclc Wh~n ~tronO' Vf':~r d:ot ...... pt;;;. :otrf': f':ntp.nnO' thp: fi"hf':rv immf".rli::'tf': c:lo ... nTP. ... 
~ .... ,-,,'- -_ .. _- -- ---- ------... --~-,- -----Q.I-- ------ -- ---------Q --- ~------.I, ----~---~-.- -~-----

are often necessary. On the other hand1 when there are few small fish, sllch closures are much more infrequent. 

Increases in trawl mesh size and closure of nursery areas have reduced mortality directly due to fishing effort among small 
cod and haddock aged three and, to some extent, four years, from the levels which they had reached before these" measures 
were implemented. However, this proved in no way sufficient to protect the stocks. Since 1975, the Manne Research 
Institute in Iceland has recommended T ACs for cod and 'a few years later also for other important demersal species. A quota 
system was not introduced, however, until 1984. 

Attempts were made to limit cod catches from 1977-1983 by means 'of the so-called scratch-days system, by which cod 
fishing was limited to a certain number of days each year. This system failed to limit fishing effort sufficiently and the quota 
system was adopted instead. The quotas are transferable boat quotas. The agreed quotas were based on the Marine Research 
Institute's TAC recommendations, also taking socio-economic effects into account. 

Until 1990, the quota year corresponded to the calendar year but at present the quota, or so-called fishing year, starts on I 
September and ends on 31 August of the following year. This was done to meet the need of the fishing industry. 

In order to manage the cod fisheries, a catch rule was introduced by the Icelandic government in spring 1995 and was 
enforced from the beginning of 1995/1996 fishing year i.e. 1st of September 1995. According to this management scheme, 
catch will be limited to 25% of the fishable (4+) stock biomasscalculated from the average stock at 1st of January of the 
prev:J0us fishing year and the coming fishing year. However, with a minimum catch level of 155 000 t. 

3.2 Saithe in Icelandic waters 

3.2.1 Trends in landings 

Saithe landings from Icelandic grounds (Division Va) fluctuated between 57,000 t and 69,000 t during the period 1982-
1986 (Table 3.2.1). From 1987 to 1989, annual landings were about 80,000 t. In 1990, landings increased by more than 
20% to 98 000 t and in 1991 the catches reached 103 000 t. Since 1991, landings have decreased to a historically low 
level in 1997. In 1997 preliminary reported landings for saithe in Division Va are 37,158 t (Table 3.2.1) close to the 
37 000 t expected by the working group last year. Landings of 798 t reported by the Faroe Islands to Icelandic 
authorities were used in the working group estimate. 

The Icelandic landings in the quota year September-August 199611997 amounted to about 37 000 t whereas the national 
TAC for the same period was 50 000 t. This can partly be explained by lower effort because of limiting quota in the cod 
fishery. 

3.2.2 Fieeis and ilShing grounds 

Approximately 67 % of the catches were taken by bottom trawl and 20 % in gillnets in 1997. The proportion of the catch 
taken by the main gear types was close to that observed in 1996, although the proportion caught in gillnets has decreased 
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""-,;':',, 
while the -bottom, trawl catch proponion incre,ased. siightly. Tne proportiOn of catches t~enjn Danish seine has 
increased aimost continuously since i 988 and constituted close tu 5% uf the tutal catch in 1997-{F~,gure 3.2.0. 

Landings were reported from 114 vessels using bottom trawl in 1997. If only vessels, with. more than 50 t annual 
landings were considered the number of vessels was 73, constituting 97 % of the reported'saithe bottom trawl landings. 
'T'f ___ , ________ ~~L: ___ C .. L _____ 1 __ .. _.-1 '"7'1 .,_~~~1 ....... 1 ....... ~ n,;tl-. 1", ... rl; ... n-" in ", .. ,,, .. h "';7"," £'lo;a",,,, o:lrp ",hnUln in PiO"urp ~?? 
lne SILt: \':UlllpU~lllUll Ut Ult::~t:: ~t::lt::""'lIl:;;U I J "' .............. 1 ... AlVIIS. nUll .............. &.:> ............... "' ............................ - .... 't~~. ", ... -'0 7-' - ._.--

La.n~ings".were -ftfp._orte~ from i?6 v~&~.els opefi.1;ting withgillnets _in 1997. If only vessels with more tha.YI to t ~mnua! 
la~dil1gswere conside~ed the. numberof vessels were 56. constituting 97 % of the total saithegillnet landings. The size 

.. c~mposition of these.selected 56vessels along with landings in each sizeCIass are shof" in Figure 3.2.3. .' 

Pieet cornpositiofl of bqth,gi~lnet-vessels and L;-awlcrs fishing saithe h~ been relatively stable_ since 1991 (FigU!:e- },.2.4), 
. alu10ugh,_ the pioportion, of the catchtaken, by :"the .larg~5t ,tr~wlers in "1-997 increased sl!g!1Hy from 1995 and, 1996., For 
giUnet vessels ,an"opposit~_ shift has: taken .p!~{'e ,in, the last two. ye~s. _;IS, shown by t~e increased prqporti(}n of l~ndings 

.' tak~pbyv~ssels in the 20:-30 m\,ategory. at thec.ost of those 30-40 m .long. . 

Landings from the bottom trawl fishery were highest in April and :May in. 1997 but in February and Marc!) ,from the 
giHnet'flshery. The trawlers caught saithe fairly even,ly over the year. landings each monthmore than 5,% .of to1al trawler 
catches, while the gill net fishery has a more seasonal character. with a winter and autumn season (Figure -3.2;5), 

The main fishing grounds of the bottom trawl fishery are southwest of Reykjanes and:off the south. east coast Qut the 
gillnet fishery is concentrated on the spawning grounds southwest of Iceland (Figure 3.2.6). 

·3.2.3 Catch in -numbers 

Minor adjustments were made to. the catch in !lumbers at age in 1996 to account for revised total landings. 

Data from bottom trawls, gill nets, and Danish seine (see text table below), which represented more than 92% of the 
Icelandic landings in 1997. were used to calculate the catch at age for the total landings and used as input for the 
assessment (Table 3.2.2) ... 

Number of Length' 
Gear otoliths read measurements 
Bottom trawl 3626 15404 
Gillnets 1195 3537 
Danish seine 99 698 
Total 4920 19639 

Compared to last years prognosis higher proportions of age groups 4 and age groups older than 7 were observed in the 
1997 landings and lower for other age groups. The difference between last years prognosis and the present estimate was 
-1f''-~~ th!:m,{l% fOj:"-HII HP"C' Iffouns (Figure 3-.2.7) ._-- .. _--- _.- --. ---- --..,- ""- - -. ,- ... ' . 

Mea.~ -weight ,at age in the landings 

Mean' weight at age in'the landings are computed on the basis of samples of otoliths and lengths along with ·length 
distributions and length-weight relationships. The mean weights at age are computed for the same categories' as the catch 
numbers at age and are then weighted together across the fleets. A general increase in mean weight at age was observed 
'nI99'1; Exceptions of note are age: groups Sand 13, the year classes from 1~92 and 1984 (Figure.3.2,8 and Table 
3.2.3). These weights at:age.where also used asweightat age in the stock. 

3,2.5 Maturity at age in the landings 

\In.1997 a .sharp increase in the proponion mature ,at age. was observed for age groups 3 through 6. while in 1996 a ,sharp 
decrease.was observed for age groups 5 and 7 (Table 3.2.4). As has been pointed out in earlierrepons of this working 
group. the raw maturity at age data for saithe can be misleading due to the nature of the fishery and of the species. A 
GLM model. described in the 1993 Working Group report (ICES. C.M.1993/Assess:18). was used to explain maturity at 
age as a function of age and year class strength. The raw data given in Table 3.2.4 was then used to predict the entire 
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maturity at age tabie for i980- i 997 (Tabi,d.2.4 and 3.2.5' ~nd Figure 32:9): The maturity at age prior to' 1980;s , .. 
derived ffom ICES <::.M. i 979;G:6. - , J 

3.2:6 Stock Assessment 

3.2.7 Tuning input 

Ci'{)E data, based on Icelandic trawler logbooks from 1970-1997 and 'from the gillnet fleet from 1988 area~allable. 
The basiC method for computing an aggregate CPUE iridex from bottom trawl, consists of first selecting individu~i tows 
where the catch contains more than 70 % saiihe (lower proportions show similar pattern in CPUE).' The catches and 
towing times are then added and the ratio computed. As the CPUE series from bottom trawls, derived from the first part 
of the. y~iir, showed markediy different 'behaviour' in recent' years 'from the series 'based on the iatter pari oflhe year, ~the 
iwo-'series:~ere age-disaggregated- separateiy' (Table 3'.2~6)-and both used in the tuning moduie;' Tne" age-disaggt'e-gatibn 
~ias hased -on otolith sainples'taken froin''cuir.merciar'tniwh~is iin the'frespecti've time periods. The second- buttoIt{trawl 
data set was based on trawler effort (Table 3.2.6), caHoulated by dividing trawler landings to the annual CPUEc. A'tuniilg 
data set was then constructed from the effort measure along with catch-in-numbers from the same fleet. For the gillnet 
fleet, individual settings, where the catch contained more than10%saithe were selected .. The catches and; number.ornets 
were the-n added and the'ratio compute.d,'" The age-disaggregation was based on otolith samples taken ,from gillnet 
landings (Table 3.2.6). 

3.2.8 Estimates of fishing mortality' 

Two different runs were tried with XSA based on the two different fleet categories, Tuning diagnostics were relatively 
poor in hoth cases (Tables 3.2,7 and 3,2.8). The resulting mean F in 1997 for age groups 4-9 from these"runs was '0.21 
using the trawler effort data. and 0.20 using the trawler and gillnet CPUE data. 

The time series analysis was carried out as described in "Time series analysis of catch-at-age observations" 
(Gudmuridsson 1994). 

The fishing mortality rates are represented by a time series model where the properties of the, model ,are given ,by.a few 
parameters. The values of F(a.y) and N(a.y) are estimated from the data by means of a linear approximation to the 
Kalman filter and the parameters are estimated by the Jikelihood function of the catch prediction errors of the filter. 

The model for F(a,y) is given by 

10gF(a.y) = V(t) + U(a,y) + E(a,y). 

Joint variations of all logF(a,y) in the same year, denoted by V(t), are described by thrp.e parameters representing 
irregular permanent variations (random walk), linear trend and,transitory variations. Variations of catchability with age, 
denoted by,U(a;y,), can. change gradually according to a.multivariate rand?m walk model. ,,,,,, 

The magnitude of the random variations; E(a;y); is estimated assuming that the variances of E'-(a,y) and ,the 'measurement 
errors of logC(a,y) are equal in ages 5-9, In principle the two kinds of variations can be estimated separately but in 
practice the estimated ratio between them is very inaccurate. By fixing it as, l' we ,ensure that neither'Il.1easurernent.,~rrors 
nor irregular variations of F(a,y) are ignored. (In VPA the measurement errors are implicitly assumed to be zero, and in 
non'linear least squares estimation, e.g. CAGEAN, where F(a,y) are fully specified bya parametric mo,jel, E(a,y) are 
assumed to be zero). 

, '~ 1" 

The estimation can be based on this' model and the' basic ·equations of catch-at-age' analysis withouUIlcludingany 
auxiliary data. But joint analysis with CPUE data can also be performed and is based on the ",odel· 

CPUE(a,y) = <!>(a)q(y)N(a,y)e,z(,y) + o(a,y) 

where· variations of catchability with age' '$'(a) are estimated by a parametric function. The' variations,'of:q(yffdllo'w {I 

time. i;{erres ,.model and account for'joint pe.rmane.nt 'or transitory- variations '.of catchabinty at alf ages, Th!e average -time of 
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the year whentheCPUE is observed is given by t;ii(a,t) are random variations; produced by'measuremenl errors and 
,transitoryirregularities'in catchability. 

The present analysis i's based ori ann'ual values from 1982-1997 and ages 4-11 years: 

Results of such estimation are presented in Table 3,2.9A and B. The estimation in Table 32,9iA Was carried out without 
a trend term, but in Table 3.2.9B an annual trend of 0,030 in 10gF was estimated. The standard deviation of this value 
was 0.020 so that it is not significantly different from zero. But the difference between the resuits.presented in-the-two 
tables shows that the uncertainty about the trend amounts to a great uncertainty about stock size and fishing mortality 
rates in the final year. 

The estimated variancesof E(a,t) and 10gC(a,O are 0.17', for ages 5,9.,For 4; tu ana II years ages the vanaOlllty was 
'higher, This was ascribed to' higher variance'of E(a,t),for the 4 years old where ,catchabiiity couid beiligherthan for 

, 'older ages, e,<gibecause,ofvariations in, growth., For 10 and 11 years old, fish:bigger variabiiity was assigned to the 
measurement eFrors: The estimated. model for joint variations, (V(t)in the, model above),was random walk :with ,an 
annual random element with standard deviation 0.06. This was liltle, affected by the trend estimate, No:,perrnanent 
variation in the pattern of selectivity was detected. 

-Deterministic trends are unsatisfactory eiements"in time- series modeis uniess ,there: is. auxiliary evideflce,t4at they _sho.uld 
be there. There is nu such evidence here. The estimated standard deviations of P's in the :Iast -yeai arc high. Th.::" ,ollly 
represent the uncertainty due to the random elements in the data but not model uncertainty and thus underestimate the 
.actual.uncert~inty. The_ re,~rp~pectiye, analyse~, confirm that, the ;J.ccuracy is low. Th~ discrepancies re;ve,al~d by _the 
,re~rospec.tive analyses ¥e, I,w;ger_.when the trend i~ included. ". . . 

l~· .. ccerding te the time series analysis the CPUE data do not contain much information about the stocks and fishing 
mortality beyond what is contained in the catch-at-age data, Results from joint _t;stima~ion with CPpE indices for 5-7 
years age from trawlers in June·December are given in Table 3.2.9C and Table 3.2.90, Both estimated values imd 
standard deviations are practically th~ same as were obtained by the catch-at-age data alone, 

There is no e~idence ofpen~_anent ~ariati?ns in catchability in this data set, but joint transitory variations are fairly large 
wilhan estimated standard deviation of 0.26 on an In-scale. The 'standard deviations of individual erOE 'values are 
estimated at 0,44on'ihisscaie .. 

The resulting reference F's from the TSA runs vary from 0.34 (both catch at age only and inclUding CPUE data, with 
trend) to 0:46 (catch at age data and CPUE with trend estimated). Accordin~ to the estimated standard deviations and 
other diagnostiCs from the TSA'rlins illere'is no significant difference between the four results. 

A retrospective analys.is was performed for the different methods .. and fleets (Figure 3.2.10), As in previous years 
assessments the TSA-runs seem to be more consistent· than the XSA-runs; From_the TSA-runs, the analysis of catch at 
age data only, with no trend estimated,appears to be the most consistent one and was adopted by the working group, 

Both XSA and TSA seem to consistently underestimate the present fishing mortalities. This has lead to an 
overestimation of the stock size in recent years reflected in the fact that the national TAC has ,not been reached in the 
last three quota years. In order to correct for this etfect the estimated Fs were raised by factor of 1.19 which corresponds 
to the average underestimation in the-jast three years according to retrospective anaiysis. The same .approach was used 
by the WO last year, when a raising factor of 1.32 from the retrospective pattern was used. 

The raised terminal fishing mortalities from the TSA were used to run a traditional VPA , where the Fs for the age 
groups 8-14 were taken as the mean of age groups 8-i i in the TSA. Naturai mortality was set to a vaiue of 0.2. roe 
resuits_ot this run are 'given in Tabies:3.2.iO-_-,-3.2.'i2 and Figures 1.2. i LA and 3.2. i LB. 

3.2;8.1 Spawmng stock and reCruitment 

The spawning stock ])iomass is Shown in Figure 32,II.B and Table 32.12. After a decline from 197()c.1977, the 
spawning stock biomass averaged between I 6()c. I 80 000 t in 1978-1989 and increased to about 190000 t in 1990. 
Since 1992 the spawning stock biotnass has'declinedto a'minimum of about 90oo01in]996, which is the loWest 
recorded level. The estimated spawning stock biomass in the beginning of 1998 is only 93 000 t. 
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Estimates, of :fectuiimeni at -age 3 ar~ ·piQUed -in Figure 3.2.11.B. -The l:983~ 1985 ye,ar ciasses' are" ail cweiJ. ab9ve: the 
1967-1987 iong-term average (about 40 miiiion). The 1984 year ciass is the highest on record at JOS ~:illion-:r~rll~i~s. 
All year classes after 1985 are well below average. Since no information is available for the more recent year classes, 
the 1993-1996 year classes were set attherou.nded average for, the 1985-1991 year classes, i.e. at 25 mi~lion,recruits. 

3.2.9, Prediction 9£ caich and, biomass, 

3.2;9.1 

The input data for the catch projections is shown in Table 3.2.13. 

For ditch predictions and 'stock biomass calculations, the mean weight at ages 4-9 were predicted using' a' multiple 
'regression analysis, where the mean weighV at age was predicted. by the mean weight of the year class ,in the pre:Vious 
year and. the year ciass strength. Regression , analysis showed signineant relationships for the age groups 4 - 9,'IDean 
weights at age for other age groups were averaged over the three most recent years, excluding the strong 1984 year"class 
as it had much lower weight at age than average;' 

For short-term predictions, mamri[y at age was predicted as described in Section 3.2.5. For iong tenn predictions of 
maturity at age; :averages over the period j 980- i 997 were-- used. The- rounded -average 'of, the i 985-.., i 992, year:-::ciass 
strengths was-l.iSt:u as·rt!cruilme'nL 

For long-term yi~ld and spawning stock biomass per recruit, the exploitation pattern was taken as the average'bffi"lling 
mortalities during 1980-1997 from the standard VPA run. Averages over i980-1997 for maturity artdmeimweight'at 
age for all age groups were useu, along with a natural morialiiy of 0.2 (Table 3.2. I 5). 

3.2.9.2 Bioiogicai reierence poinis 

" ,I ,;i I 

The yield and spawning stock biomass-per-recruit (age 3) curves are shown in Figure3.2.11.C. 

Compared;to th~ estimated i9'Y7 -fishing; mortality I~vel o'f- F4-9 == n.37, the refe'ren~e val~e's for Fmax a,nd ·Po:!. ~e'O.4~_,and 
0.18," respecliveiy Cfable 3.i.i6). From t:<igure 3.2.i2, showing the stock recruitment re~ati(mship, an,d.-Fi'gllie :j.2.',~lC, 
shuwing the spawning stock biomass-per-recruit relationship, Fmed = 0.22 and Fhigh = 0.79 were estimated. . I 

The sto~k,recruitmen~ scatter plot (Figu~e 3.2.12) doe.s not provide a basis do define MBALsince the ~ectuitment ",,~ms 
to be higher at the lower e:nd of the SS!} .range, By fitting a Ricker curve to the R vs, SSB scatter for the years 1?p2-
1992 (a 0.59, K i85OOO) and studying SSBiR and Y/R, the reference Fs, given in the text tabie beiow, were found: 

i!lpe_()fl' 
:F1bW 

Fo.1 
,Fmed 
,FMSY (arSSB/R=e/,,) 

.F97 
~ 

, I;max 

F1im (SGPAFM propoiaft 
Fhigh 

F·value " SSBIR YIR 
" ... "~,-,,,~,,-"--'" ----,---"._"--""-'"--'"._""--_ .. _'''- "---'-"'--""- .. _."_. __ ...... _-_. __ .... "._.-

0:03 13.3 0.6 
0.18 6.8 1.6 
o.n 6~ I~ 

0..3 i 
0.37 

0047' 
0,79 

4.6 
_4.i 
i-3.5 

3,2 
2, I 

,1,.8 
i.8 
1.8 
1.8 
1.7 

If Fpa is to be interpreted as an upper' bound oil'fishing'iUOtuiliiy:-while ai·low, SSB ,levels, seuiilg Fpa,at--ule:FIned:yalue of 
0.24 (now revised to 0.22) as proposed by the ACFM study group on the precautionary approach to fishery management 
(SGPAFM) appears too conservative (ICES C. M. 1998/ACFM:\o). Reference F.values have been.at or above F .... for 
the whole time series in the assessment (one exception). The long term average F,., is 0.32 (close 'to FMSY). Th~refore 
the Vf,G sQggests that the SGPAFM changestheF", from Fm"" to FMSY (~O.3), but keep Flimunchanged at PAJ. 

Spa' ,or i50 000:( as suggested by GPAFM: seems reasonabie and was accepted- by the working ,group. 
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3.2.9.3 Projections of cat.hand 'hiomass 

Based on, the inputdata.given.in, Ta61e.3.2.13. options for 1999 were calculated and. are. given';n, Table. 3.2.14 and 
Figure 3.2.11.D.' . 

As can be seen from the prediction (Table 3.2.14), IOtal catch in 1998 is assumed 30000 t which is the most likely result 
of unchanged TAC of)O 000 t forthe 1998/99 quota year, The resulting stock size in the beginning of 1999 wiii be 
about 207 000 t which is a little higher than in the beginning of 1999 (190 000 t). The spawning stock biomass in the 
beginning of 1999 will also show a slight increase as compared to [998, i.e, about 97 000 t. The same reference F in 

. 1998, as compared to. 1997, will result· in a yield of about40 000 t, and.both total and spawning stock biomass'in 1999 
'. wiU increase fromthe 1997 level.TotOi and spawning stockbiomass are at the lowest level observed and will remain at 

~ 1~.~, 1~ •• ~1 :_ ~~~:_~ ~,..,; .. _ .............. ~ ......... -1 ........ r;; ..... ; ... n" ........... rf",.,I;, ... ;, .......... I"" ... C' "'" jnr-r .. ",,,, .. in ...",..rn;t ....... "'nt "",",(",re 
~ tu ...... I,",V~l HI Io"Ulll1~15 J'"'CU'>' .... " ... 11 Q.I. " .... IJ ~un u.>,ulI5 IIIVI ~"u"""'" ..... IIU •• .>'" UII ...................... ou ."""' .... n.u ..... u .............. n .. . 

l\oianagement considerations 

The stock "'as overestimated until the 1997 assessment, and is at the lowest observed level at present, but shows signs of 
a slow recovery,' Recruittnent 'in recent years(th" 1986 and mote recent year Classes) has been below the long term 
average. 

~ ... 111 
.:J.",.1. .l 

As mentioned in last year's report, catch at age data for saithe in Division Va seem to be relatively consistent. This.· is 
reflected in the lowstandard deviations of the log F's from the TSA. Present fishing mortalitieshave been consistently 
un~erestimated in recent-yean. 
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Table 3.2.1. Nominal cateh (tonnes) ofSAITHE in Division Va by countries, 1982-1997, as-offici,ally reI;i0rted t~ ICI?S. 

Country 
Belgium 
Farqe Islands 
Fra,~ce 

Icel;a.nd 
No,,\,ay 

, UK (En!;!. and Wales) 
Total, 
Wo estimate 

Country 

Belgium 
Faroe Isiands 
France 
Gennany 
Iceland 
NorWay' 
UK (Eng!.andWales) 

WO estimate 

I) Provisional 
2) Additional catch of 1,508 t 
by Faroe Islands included 
3) Additional catch of 451 t by 
iceiand inciuded 
4) ,4.dditional catch of 82 t by 
Fame Islands included 

146 

1982 
201 

'1 ,Q'l 
-' ..... u .. 

23 
65,.124 

I 

68,615 
68,931 

1990 

190 
2,905 

95,032 

98,127 
98,! 30 

1983 1984 1985 1986 
224 269 158 218 

'l 1 'lQ ., f\AA 177Q 707 
.. ,~.Ju ~,~ ~ ~ f f, U 'U. 

55,904 60,406 55,135 ", ~"7 --.:-- . 
+ I 

29 
58,266 62,719 57, lOJ 64,869 , 

66.3762) 

1991 1992 1993 1994 

236 195 104 30 
2,690 1,570 1,562 975 

99,390 77,832 69,982 63,333 

102,316 79,597 7!,648 64,338 
102,737]) 
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1987 1988 , 1989 
217 268 369 

'l 1 '20 'l ,not::: '1 'lA'::: 
.. ,,,1,J~ ~,.J.7V "",~"'V 

.; ,; 

n 17<; 74~~, 70Rl11 • -, L, '"1" ' '~-:,~,.- f' ~ '"''',~ £~ 

80,531 77,247 " ,8,2,425 
80,559 

1995 1996, ' '1997 11 

1,161 801 716 

47,466 39,297 36,360 
I 

, -
48,628 40,099 ,,'l,7 .. fl7F. 

"''''~' .... 
48,650 37,1584) 



Table 3.2.2. Saithe in division Va. Catch in.nuw~rs_ 1978-1997. 

Run title: Saithe Iceland Va (run: XSASTJOIIXOI) 

At 2-May-98 17:49:43 

Table 1 Catch numbers at age Numben;*IO**·3 

YEAR 1978 1979 1980 

AGE 

+gp 
o TOTAlNUM 

TONS LAND 

SOPCOF% 

YEAR 

AGE 

3 

4 
5 
6 
7 
8 
9 

10 
11 

12 

3 

4 
5 
6 
7 
8 

9 

548 480 
1145 3764 
2435 ' i99i 
1556 36!6 . 

1275 1566 
961 718 
537 292 
575 669 
476 589 
279 489 
285 : 222 

10072 i4396 
49672 . 63504 

97 98 

1988 1989 

1318 315 

5067 4313 
6619 8471 
3678 7309 
2859 1794 
1775 1928 
845"" 848 

to 226 
!1 270' 
12 107 

+gp 26 

270 

191 

m 
94 

o TOTAlNUM --, 22790 

TONSlAND 77247 
SOPCOF% 100 

25668 
82425 

100 

275 

2540 
52i4 
2596 
2169 
1341 

387 
262 

155 
112 

155 

15206 

58347 
100 

1990 

143 

1692 
5471 

10112 
6174 
1816 
1087 
]8u 

151 

55 

155 

27236 
98130 

100 

1981 

2/)3 

1325 

3503 
5404-
1457 
1415 

578 

242 
61 

154 

14746 

58986 
99 

1991 

!9B 
874 

3613 

68" 
10772 
3223 

85& 
&3& 
228-
40 
53 

27541 

102737 

100 

1982 

SO& 
1092 
2804 
4845 

4293 

1215 

975 
306 

59 

35 

193 

16325 
68615 

99 

1992 

242 

2928 
3844 
4355 

3884 
4046 

1290 
350 

196 

56 

70 

21261 
79597 

100 

1983 

107 

1750 
i065 
2455 

.. 54 
2311 

501 

251 
3& 
12 

180 
f13124 

58266 

99 

1993 : 

657 

1083 
2&41 
2252 
2247 
2314 
3671 

830 

223 : 

1&8 

9. 
16400 
71648 

100 

1984 

53 
657 

800 
1825 

2184 

3610 
8 .. 

376 
291 
135 
601 

'11376 
62719 

100 

1994 

702 
2955 

1770 

2603 
1377 
1243 

1263 
2009 

454 

158 
321 ' 

14855 
64338 

100 
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19&5 

376 
4014 
3366 

1958 
1536 
1172 
747 
479 

74 
23 

14179 
57101 

99 

1995 

15T! 
1853 
2661 

1807 

2370 

905 
574 

482 
521 

106 

65 

12917 
48650 

100 

1986 

3108 
1400 

4170 

2665 
1550 

1116 
62& 

1549 
216 

51 

!39 
16592 

66376 
100 

1996 

2llS 
3465 
2327 

1838 
814 

1129 
32l 
209 
1« 
168 
148 

12681 

40099 
100 

'1987 .' 

956 

5135 

4428 

5409 

2915 
1348 
661 

496 

49& 
ss 
97 

2WOI 

80559 

lOO 

1997 

603 

2960 
2766 

1651 
L [78 

599 
454 
i25 
95 

114 
161 

10706 
37158 

lOO 

147 



Table 3.2.3. Saithe in Division Va. Mean weight (kg) at age in the catches 1978-1997. 

Run title: Saithe Iceland Va (run: XSASTJOlIXOl) 

At 2-r-~1ay-98 17:49:43 

Table 2 Catch weights at age (kg) 

YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

AGE 

3 1.12 1.12 1.428 1.5l!i5 1.547 i.53 [.653 1.609 L45 i.5i6 
4 1.76 !.76 1.983 2.037 2.194- 2.22! 2.432 " 2.172 2.!9 1.715 

5 2.73 2.73 2.667 . 2.696 3.015 3.171 3.33 3.169 2.959 2.67 
6 4.29 4.29 3.689 3.525 3.183 4.27 4.681 3.922 4.402 3.839 

7 5.54 5.54 5.409 4.541 5.114 . 4.107 5.466 4.697 5.488 , 5.081 
g 7.27 7.27 6.321 6.247 6.202 5.984 4.973 6.411 6.4ll6 6.185 

9 8.42 8.42 7.213 6.991 7.256. 7.565 7.407 , 6.492 7.57 7.33 

10 9.41 9.41 8.565 8.202 7.922 8.673 8.179 8.346 6.487 8.025 

ii iO iO 9.i47 9.537 8.924 a.SUi 3.77 9.401 9.616 7.974 

12 10.56 10.5(' 9.617 9.089 m 134 9.039 8.831 1D.335 10.462 9.615 
+gp 12.68 12.275 11.371 ]0.902 11.529 12.909 11.683 12.287 12.619 12.125 

0 SOPCOFAC 0.9691 0.984 0.9989 0.9933 0.9922 0.9915 0.9975 0.9929 0.9987 1.0005 

YEAR 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

AGE 
3 1.261. 1 4I)~ 1.647 1.224 1.269 1.381 1.444 1.37 1.21 1.325 

4 2.017 2.021 1.983 1.939 1.909 2.143 1.836 1.977 1.745 1.936 

5 2.513 2.194 2.566 2.432 2.578 2.742 2.649 ; 2.769 2.684 2.409 

6 3.476 ].047 3.021 3.16 3.288 3.636 ].512 3.722 3.741 3.906 

7 4.719 4.505 4.077 3.634 4.15 4.398 4.906 4.621 4.85 5.032 
g 5.932 5.889 5.744 4.967 4.865 5.421 5.539 5.854 5.62 6.171 

9 7.523 7.172 7.038 6.629 6.168 5.319 6.818 6.416 6.966 7.202 
H) 8.439 8.852 7564 7.704 7.926 7.()O6 6.374 7.356 7.43 7.883 

11 8.748 \0.17 8.854 . 9.061 8.349 8.07 8.341 6.815 8.884 8.856 

12 9.559 10.392 10.645 9.117 9.029 10.048 9.77 8.312 8.025 9.649 

+gp 11.034 12.499 11.975 12.608 11.143 9.4tIj II.i07 [0.692 ii.235 iO.8n 
0 SOPCOFAC 0.9999 0.9998 1.0005 0.9999 1.0002 ,1.0013 1.0018 1.0027 0.9999 0.9988 
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.:.. Table 3.2.4. Saithe in Division Va. Maturity at-age, data and fined values i980-i997 

Fitted: 

Year/age 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Data: 

3 4 5 6 
0.11 0.16 0.33 0.64 
0.13 0.23 0.30 0.53 
0.12 0.26 0.41 0.50 
0.11 0.25 0.45 0.62 
0.08 0.22 0.44 0.66 
0.10 0.17 0.39 0.64 
0.06 0.21 0.33 0.60 
0.03 0.12 0.38 0.54 
0.08 0.Q7 0.24 0.~9 

0.11 0.16 0.15 0.43 
0.13 0.22 0.31 0.29 

, ,0.12 0.26 0.40 0.51 
0.14 0.24 0.45 0.61 
0.13 0.28 0.42 0.65 
0.13 0.26 0.48 0.63 
0.12 0.26 0.45 0.68 
0.12 0.24 0.45 0.66 
O. i2 0.24 0.42 0.66 

7 
0.78 
0.81 
0.72 
0.70 
0.79 
0.82 
0.81 
0.78 
0.73 
0.77 
U.63 
V.'t::r 

0.71 
0.79 
0.81 
0.80 
0.83 
V.Ok 

8 
0.90 
0.89 
0.91 
0.86 
0.85 
0.90 
0.91 
0.91 
0.89 
0.86 
0.89 
non 
\.1.ov 

0.69 
0.85 
0.90 
0.91 
0.90 

9 
0.96 
0.96 
0.95 
0.96 
0.93 
0.93 
0.95 
0.96 
0.96 
0.95 
0.94 
nn< 
\.1.7-' 

0.90 
0.84 
0.93 
0.95 
0.96 
nn< 
\.1.7U 

Year/age 3 4 .5 6 1. 8 9 
1980 0.00 0.05. 0.21 0.53 '.,0.90 0.98 0.99 

19tH 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

0.04 
0.00 
0.33 
0.39 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.14 
0.00 
0.24 
0.00 
0.32 

0.06, 0.32 
0.00 0.31 
0.50 0.45 
0.14 0.40 
0.76 0.62 
0.01 0.10 
0.00 0.13 
0.01 0.09 
0.04 0.13 
0.10 0.36 
0.06 U.L't 

0.16 0.44 
0.54 0.82 
0.68 0.92 
0.49 0.46 
0.00 0.08 
0.73 0.68 

0.60 
0.53 
0.86 
0.77 
0.65 
0.71 
0.52 
0.20 
0.38 
0.45 

0.60 
0.94 
0.97 
0.41 
0.50 
0.95 

0.76 0.97 
0.77 0.84 
0.54 0.97 
0.91 . 0.79 
0.67 0.83 
0.90 0.79 
0.73 0.97 
0.79 0.79 
0.79 0.97 
0.15 0.90 
"An (\CO 
U.'tU v ..... o 

0.73 0.78 
0.96 0.99 
0.99 0.99 
0.41 0.55 
0.18 0.96 
i.GO U,';1"';1 

O:lAcfm\WgrepslNwwgIRepol1S\l998\T324.00c 

1.00 
1.00 
0.97 
0.99 
0.84 
0.82 
0.98 
1.00 
0.99 
LOO 
n" U.f7 

0.95 
0.95 
1.00 
0.70 
1.00 
",0 
V.::<O 

'149 



Table 342.5. Saithe in Division Va. Proportion·rnature at age: i978-i997. ' 

Run tille : Sailhe Iceland Va (run: XSASTJOIIXOI) 

At 2-May-98 17:49:43 

Table 5 

YEAR 
Proportion mature at age 

AGE 

+gp 

YEAR 

AGE 

+gp 

150 

3 
4 
5 
6 
7 
8 

• 
10 
11 
12 

3 
4 
5 
6 
7 
8 , 

10 
11 
12 

1978 1979 

o 
0.06 
0.27 

0.63 
0.81 
0.97 

1988 

0.07 

0.07 

0.24 
059 

0.73 

0.89 
0.% 

o 
0.06 
0.27 

0.63 
0.81 
0.97 

1989 

0.11 

0.16 
0.15 
04] 

0.77 
0.86 

0.95 

1980 

0.12 
0.16 
0.33 
0.63 
0.78 

D .• 

0.96 

1990 

0.13 

0.22 
0.3 

0.29 

0.63 
;0:89 

0,94 

1981 

0.13 ' 

0.23 
0.31 
0.53 

0.81 

0.89 

0.96 

1991 

0.12 
0.26 

0.4 

05 
0.49 

0.8 
0.95 

1982 

0.13 
0.26 
0.41 
0.51 

0.73 

0.91 

0.95 

I 

1992 

0.14 

0:24 

0.44 

0.61 

0.7 
0.69 

0.9 

1983 

0.11 

0.25 
0.45 
0.62 
o.n 
0.86 
0:96 

I 

1993 

0.13 

0.28 

0.42 
0.65 

0.78 
0.85 
0.84 

1984 

0.08 

0.22 

0.44 

0.66 

0.7' 
0.85 
0.94 

0.13 

0.26 
0.47 
0.63 
0.81 

0.89 
0.93 

O:\ACfin\Wgreps\Nwwg\Reports\1998\T325.Doc 

1985' 

0.1 
0.\8 
0.39 

0.65 
0.82 

D .• 

0.93 

1995 

0.11 

0.27 

0.45 
0,67 

0.8 
0.91 

0.95 

1986 

0.06 
0.21 
0.33 

0.6 
0.81 
0.91 
0.95 

1996 

0.12 
0.23 
0.46 
0.65 

0.83 

D .• 
0.96 

1987 

0.03 
0.12 
0.39 

0.54 
0,78 
0,91 

0.% 

1997 

0.12 

0.24 
0041 
0.66 

0.82 
0,92 
0.95 



Tabie 3.2.6. Saithe in Division Va. Tuning daia series. 

Trawlers Effort in division Va: 
C,~~~, ___ "_ 

Year Effort ".:a~e'3 
CJltch, 

age'4 

. (:a,l4;h, .. _, 

ageS 
C~tl;~" 

a.'e' IS 

,c;atch, 

age" 

Catch" 
age 8 ': 

Ca~ch, .. _ca.~, 

age-' age'lO 

,C;a~c~! 
age;!U'; 

,~C.atch, 

age 12 

Catch, 

agel3 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
i988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

26: . ","" - 27-5 '-
:23: :i(l3 

26' '508 
,29 ' 'I!(}3 
35 53, 
34 376 
32 3104 
43 956 
46 i3t8' 
50 115 
62 143 
,59 191' 
47 ' 242 
36 631 
35 678 
28 1571 
27 i i35 
20 464 

·2534 
1325 
1092 
1589 
657 

3934 
1370 
5116 

4302 
1681 
848 

2928 ' 
963 

2830 
1819 
2484 
2301 

" 5153 
3499 
2483 

996 
680 

3145 
4021 
4289 
6596 
8328 
5378 
3542 
3712 
2509 
1623 
2452 
180i 
2048 

.'23~O--
5232 
4404 
1991 
1463 
1765 
1965 
4805 

6944 
9655 
6664 
4167 
1911 
1944 
1489 
i513 
956 

1525 
1117 
1857 
1563 
981 

1204 
1121 
2008 
2368 
1279 
5381 

10126 
3480 
1649 
715 

1635 
57& 
811 

Traw!ers age disaggregJ:lte.n rpITE in J.-:l[l,-May ann June-Dec. 

-704 
384 
400 

1106 
2705 
672 
552 
842 
959 
774 

1099 
2484 
3184 
1251 
602 
462 
776 
404 

176 
127' ' 
181 
i96 
33" 
488, 
343 
337 
447' 
434' 
571 
496 
895 

2206 
616 
251 
i69 

!5'4 
98 
92 
61 

361 
266 
536 
239 
90 

171 
217 
575 
231 
458 

1216 
200 
109 
71 

:to:1" 
6 

26 
i 

279 
21 

145 
141 
!27 

,137 
'127 
152 
96 

105 
274 
236 
62 
56 

67 
13 
29 

i 
135 

I 
42 
27 
35 

112 
41 
20 
24 

132 
91 
54 
88 
74 

Jan.-May: Fishing Catch, Catch, Catch, Catch, Catch, Catch. Catch, Catch. 

Year effort age 4 age 5 age 6 age 7 age 8 age 9 age 10 age 11 

80 100 0,0534 0.1119 0.0512 0.0280 0.0191 0,0040 0.0066 0.0052 
81 
82 
83 
84-

85 
86 
87 
88 
89 
90 
9i 
92 
93 
94 
95 
96 
97 

June-Des.: 
Year 

80 
.81 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

100 
100 
100 

lOO 

100 
100 
100 
100 
100 
100 
iOG 

100 
100 
100 
100 
100 
100 

Fishing 
effort 

lOO 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 

100 

0.0279 0,1012 
0.0211 0,1364 
0.0095 a.ons 
0.0394 0.0516 
0.0094 0,0584 
0.0277 0,2478 
0.1257 0.0864 
0.0189 0.1013 
0,0097 0.0434 
0.0208 0.0477 

0.0059 0.0387 
0.0235 0.0483 
0.0048 0.0242 
0.0369 0.0316 
0.0278 0,0421 
0.0628 0.0426 
0.0930 0.0417 

0.2176 
0.0552 
O.Oi23 

0.0446 
0,0361 
0.0703 
0,1132 
0.0774 
0.1263 
0.1024 
0.0783 
0.0713 
0.0546 
0.0632 
0.0421 
0.0469 
0.0401 

Catch, Catch, Catch, 
age 3 age 4 age 5 

0.0007 0.0203 0,0721 
0.0114 0.0517 0,1159 
0.0098 0.0242 0.0600 
0.0045 0.1249 0.0382 
0.00 19 0.0137 0.0056 
0.0105 0.1504 0.0900 
0.0716 0.0284 0.0734 
0.0236 
0.0173 
0.0022 
0.0047 
0.0026 
0.0027 
0.0142 
0.0200 
0.0841 
0.0936 

0.0226 

0.0721 
0.1087 
0.0557 
0.0307 
0.0118 
0,0501 
0.0232 
0.0432 
0.0310 
0.112! 

0.0794 

0.0676 
0.1042 

0.1058 
0.0936 
0.0440 
0.0698 
0.0628 
0.0324 
0.0515 
0.0856 

0.0400 

0,0473 0.0140 
0.0633 0.0260 
O. i359 0.0380 
0.0298 O.mt40 
0,0519 0,0346 

0.0203 0.0018 
0.0440 0.0149 
0.0700 0.0280 
0.0531 0.0381 
0.088'7 0.0189 
0.1292 0.0412 
0.0736 0.0734 
0.0710 0.0520 
0,0298 0.0265 
0,0603 0.0194 
0,0235 0.0336 
0,0613 0,0321 

Catch, Catch, 
age 6 age 7 

0,0413 0,0518 
0.1249 0,0270 
0.1590 
0.0376 
0.0361 
0.0561 
0.0400 

0.0575 
0.0592 

0.0947 
0.1436 
0.0875 
0.0682 
0.0383 
0.0381 
0.0310 
0.0543 

0.0379 

0,0585 
0,0924 
0,0149 
0,0197 
0.0248 
0.0409 
0.0343 

0.0156 
0.0439 
0.1380 
0.0546 
0.0261 
0.0162 
0.0335 
0.0097 

0,0462 

0,0035 

0.Oi62 
0.0037 
0.0053 
0.0180 
0.0000 
0.0039 
0.0206 
0,0179 
0.0122 
0.0135 
0.0185 
0.0480 
0.0222 
0.0090 
0.0070 
0.0208 

0.0013 
0.0032 
0.0007 
0.0026 

0.0043 
0,0018 
0,0031 
0.0049 
0.0060 
0.0061 

0.0126 

0.0037 
0.0112 
0.0392 
0.0081 
0.0047 
0.0052 

0,0003 

0.0016 
0.0000 
0.0000 
0,0007 

0.0000 
0.0016 
0.0074 
0.0022 
0.0051 

0.0016 
0.0026 
0,0056 
0,0096 
0,0023 

0.0032 

Catch, Catch, - Catch. Catch. Catch, 
age 8 age 9 age 10 age 11 age 12 

0.0243 0.0105 0,0098 0.0058 0.0040 
0.0098 0.0031 0.0023 0.0000 0.0008 
0.0103 0,0025 0.0015 0.0003 0.0008 
0.0185 0,0013 0.0006 0.0000 0.0000 
0.0766 0,0062 0.0081 0.0075 0.0037 
0.0055 0.0105 0.0055 0.0000 0.0000 
0.0144 0,0122 0.0160 0.0077 0.0025 
0.0216 0,01 12 0.0070 0.0039 0.0008 
0.0159 0.0048 0.0007 
0.0118 0.0088 0.0037 
0.0064 0.0022 0.0006 
0.0353 0.0041 0.0041 
0.0526 0,0141 0.0023 
0.0211 0,0540 0.0105 
0.0140 0.0127 0,0386 
O.Olll 0.0085 0.0060 
O.O!!O 0.0026 0.0013 

0.0245 0.0113 0.0026 

0.0007 
0.0033 
0.0006 
0.0002 
0.0011 
0,0023 
0,0057 
0.0063 
0.0004 

0.0009 

0.000.3 
0.0028 
0.0000 
0.0000 
0.0002 
0.0008 
0,0014 
0.0028 
0.0009 

0.0012 
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132 
37 

176 
30i 
616 
361 
118 
85 
!9 

103 
146 

5 
49 
67 

199 
30 
66 

106 

151 



T!:Ihl,.. 'l?_ It. ( ....... nHnll.,. ... \ 
~--.- ... _ ..... ,_...-................. , 

;' 

Disaggregated gillnet CPUE. 

Fishing Catch, Catch, Catch, Catch, Catc~, Catch, Catch, Ca~h, 

Year effort age 5 age'6 a,ge1 age-S age 9 ,~ge 10 age 11 age 12 
88 100 0.0174. 0.1046 0.2267 0.3027 0.1271 0.0361 0.0399 0.Ot87 
89 100 0.0675 0.1665 0.2268 0587. 0.2584 0.0646 0.0373 0.0129 
90 iOO 0.0213 0.125 0.235 0.2329 0.1789 0.0646 O.Oi01 0.0064 

91 100 0.0263 0.0572 0.2318 0.3213 0.1866 0.1452 0.0436 0.Ot28 
92 100 0.0134 0.0433 0.1671 0.4298 0.2209 0.0701 0.0612 0.0164 
93 100 0.0661 0.1014 0.1861 0.3825 0.3657 0.1135 0.04 0.0:123 
94 100 0.0343 0.1487. . 0.1655 0.1617 0.1846 0.1625 0.0481 0.0168 
95 .100 0.0812 0.1212 0.2798 0.1749 0.135 0.1324 0.1291 0.0275 
96 .100 0.1364 0.176 0.1428 0.2211 0.0921 0.0562 0.0359 0.0405 
97 100 0.2653 0.4976 0.2005 0.1112 0.1198 0.0379 0.0257 0.0208 

152 
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Table 3.2.7. Saithe In Division Va. xsp.. tuning results using fleet 04: Trawlers 
Effort. 

1 

Lowestoft VPA Version 3.1 

2-May-98 17-:4.8:-33· 

Extended Survivors Ana1ysis 

Saithe Iceland Va -'tun: XSASTJOl/XOl) 

CrUC'data Er-om EHc /users/fish./ifad/ifapwork!n""""g!sai icel!FLEE_T .XOl 

Catch data fOr '22 years. 1976 to 1997. Ages 3 to 13. 

Fleet, 

FLT04: TRW EFFORT (C, 

Time series weights : 

First, Last, First, 
year, year, age 
1980, 1997, 3, 

Tapered time weighting a'pplied 
Power = 3 over 20 years 

Catchability analysis : 

Last, Alpha, 
age 
12, .000, 

Catchabili'::y dep~ndent on sLack size for ages < 

Reqress~on type = t 
Minirnur:, of :- points used fol:' regression 

Beta 

1.000 

Surv';"/::'!' ~s-:i:r,a.tes shrunk :0 the popula;:ion mean :'or ages < 

Catct-,abiLty ind€pendent of age for ages >= 11 

Term; n<l:l popu!a::ion esC:':'mation 

Su:c.-ivor- estimat.:s shrunk !::o\.-lards :hB meaD ~ 

of the fina: 5 years or the 5 oldest ages. 

S. E. of ::-t~ m~a:-. '::0 whie)-, the estima:es 3.!"~ sh!"unk .500 

Minimum s::3.:1da:-:::l <;,!"ror fQ!" popula:ion 
estima:.es je!"i-lea ::rom each fleet'" .300 

Prior weighti,ng not applied 

Tuning converged after 39 iterations 

Regression weights 
,751, .820, .877, .921, 954, .976, .990, .997, 1.000, 

Fishing mor::ali::ies 
f.gc, 19'3 e, ::: 9>3 9, :390, 199: , 19~2 • 1993, 1994. 2.9<:1::' 1996, 

3, ' :::':6, ~ L ~, · J07, • -}C 7 , · ;:1.6, J27, .034, .:'44, .047, 

" ,J6:: , ~ ~ L, .')17, JS -; , · :4:, Jg 9, · }'64, . :::::. 7, .1::8, 
~, : >j", :-1 ~, .::00, • '::3':::, .3-3, :903, • ':::06, .:::' '3, .::11, 
6, ' ., ,~ ... , ,"' • _ ~-.J, .26::, • ;J. 13, .B', .39B, • :::130, .336, . :::30, , 3Q:, ,'::>j:, · ~. 

, , .;, ~l-1 , .~r, . S')3, .454, .446, .::49, 
3 I ' -" .... , ,--.~v, • J~J, -'V-', .34 -; , :ot'ln = .. "' .61 g, .396, -,''_0, · --' ~~, 
9, ,84, . ::84, .4:: 9, :'08, · ~ 64, .6::'6, _ 5134, .59'0, .463, 

10, .43;:1, .6'::5, .569, l(jj, _ ~ :JO, ,623, .843, _ 4: 6::', . -142, 
11. .55:'. ,843. .899, . 324, .344. • .482, .860, .543, .14.1, 
12, .587, .599, _ 626, .637, _ 4 85, .657. .769, _ 4 93, .334, 

1.000 

19-97 

.::'::3 

.086 

.:'43 

.:::::7 

.::'::6 

. :;9:; 

.:::72 

.3:::9 

.369 

.305 
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-------------,.,,-----------

XSA 'papulation numbers (Thousa-nds) 

YEAR 
10, 11, 

3, 
12, 

AGE: 
4, 5, 6, 7, 8, 

1988 5. 71E+04, 8.93£+04. 4. .24E+04, 1, 38£+04 r 1. 09£+04, 4.. 55E+03, 1. 72E+03, 7. 03E+02, 7. 03E+02, 2. 66E+QZ, 
1989 3.13E+04, 4.55E+04, 6.85E+04, 2.87E+04, 7.998+03, 6.33£+03, 2.12£+03, 6.42E+02, 3.71E+02, 3.32£+02, 
1990 2.15£+04,2.54£+04,3.34£+-04, 4.85E+04, 1.69£+04, 4.92E+03, 3.44£+03, 9.68E+02, 2.81£+02, 1.31£+-02, 
1991 3.03E+04, 1.75£+04, 1.92~+04, 2.24E+04, 3.05£+04, 8.26£+03, 2.38£+03, 1.83£+03, 4.49£+02, 9.38£+01, 
1992 1.74E+04, 2.46£+04, 1.35£+04, 1.25E+04, 1.21£+04, 1.52£+04, 3.84£+03, 1.17E+03, 7.43£+02, 1.61£+02, 
1993 2.71E+04, 1.40£+04, 1.75E+04. 7.58£+03, 6.29£+03, 6.41£+03, 8.82E+03, 1.98£+03, 6.44E+02, 4.31E+02, 
1994 2.35~+04, 2.16£+04, 1.05£+04, 1.18£+04, 4.17£+03, 3.11E+03, 3.16E+03, 3.90E+03, 8.70B+02, 1_'~~+n', 

1995 4. 07E+04, 1. 86E+04, 1. 50E+04, 6.99E+03, 7. 28E+03, 2.17E+03, 1. 42E+03, 1. 44E.+03, 1. 37E+03, 3.01E+02, 
1996 5.06E+04, 3.19E+04, 1. 35E+04, 9.90E+03, 4.09E+03, !3.82E+03, 9.57E+02, 6.46E+02, 7.44E+02, 6.53E+0;2" 
1997 2.92E+04, 3.95E+04, 2.30E+04, 8.97E+03, 6.44E+03, 2.61E+03, 2.10E+03, 4.93E+02, 3.40E+02, 4.79E+02, 

Estimated population abundance at 1st Jan 1998 

4.21E+03, 1.60E+03, 

Taper weighted geometric mean of the VPA populations: 

, ",,",,n., 
.L • .J",,"TU.J, 1.93:;;:02, 

3.46E+04, 2.83E+04, 2.05E+04, 1.36E+04, 8.39E+03, 4.67E+03, 2.41E+03, 1.15E+03, 5.41E+02, 2.28E+02, 

Standard error of the weighted Log(VPA populations) 

.4870, .5204, .5615, 

Log catchability residuals. 

Fleet 

Age 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 

FLT04: TRW ~FFORT (C 

1980, 
-.0:, 

.05, 

. ')1, 

.56, 

198:!., 
.23, 
. 1~, 
. in , 
.77, 

• JU, • ~ v, 
.43, -. :::., 
.46, -.35, 
.92, . -:B, 
.J8, -~.:,), 

.55, -:.2), 

1982, 
.76, 
. .26, 
.lD, 
. 17, 

1983, 
-.98, 

.45, 
-.37, 

.01, 

-.03, .39, 
-.24, -.05, 
-.~S1, -.74, 

.7.2, -4.19, 
1. 03, -1. 73, 

1984, 
-2.07, 
-1.06, 
-1.01, 
-.18, 

1985, 
- .17, 

.39, 

.13, 
-. os, 

-. ~.J, • _"-, 

.50, -. :'9, 
-.11, -.50, 
1.09, .38, 
1. 78, -.79, 
1.17, -2.41, 

.5726, 

1986, 
.82, 

- . 31, 
.11. 

- .24, 

"' • V.L, 

.02, 
-.lll, 

.25, 

. B 8, 

.63, 

1987 
-.77 

.02 

.17 

.07 
- .03 

.J4 

.0:' 
-.37 
-.:5 
-.:4 

.5469, .5803, 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

.10, -.52, -.94, -1.01, -.09, .45, .68, .98, .53, .60 
-.52, -.07, -.66, -.93, .24, -.07 ~64 .55, .1Fi, . .1'1 
-.16, -.51, -.42, -.22, .47, .00, .11, .39, .22, .09 

.02, 
-.20, 
-.12, 

.26, 
-.74, 
-.28, 
-.59, 

-.13, 
-.61, 
-.92, 
- .15, 
-.01, 

.47, 

.29, 

-.::> I, 
-,04, 
-.38, 
-.65, 
-.42, 

.48, 

.00, 

-.05, 
.05, 

-.01, 
-.33, 

.02, 

.21, 
-.33, 

.33, .~I, -'~', 

· 10, 
-.25, 
-.01, 
-,35, 
-.73, 
-.53, 

.31, 

.02, 

.39, 

.18, 
-.17, 

.54, 

-.11, 
.OB, 
.16, 
.60, 
.68, 
.52, 

• JJ, 

.38, 

.41, 

.28, 
-.15, 

.16, 

.18, 

Mean log catchabili~y and standard error of ages with catchability 
independent of y8~r cl~ss st::-,"ngth and consta'n.t ·,!.Lt. "time 

-. U~, 

- .14, 
.30, 
.26, 
.07, 

-.66, 
-.14, 

.04 

.28 

.18 

.16 

.38 

.28 

Age , 
Mean Log q, 
S.E:':Loq q), 

4, 
-6.C5:'3, 

.5:'::: 9, 

8, 
-5.3376, 

.3520, 

6, 
-4.9527, 

.2620, 

7, 
-4.8998, 

. .2617, 

8, 
-4.9087, 

.3377, 

9, 
-4.979:', 

.3:: 1, 

Regression statistics 

Ages with q dependent on year class strength 

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

3, .80, .393, 8.29, .27, 18, .84, _7.7~ 

Ages with q independent of year class strengch and conscan~ w.r.C. cime. 

Age, Slope, t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
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4, 
5, 
6, 
7, 
8, 
9, 

1. 08, 
1. 47, 
1.39, 

.9'7, 
1 .1Q, 
1. 08, 

1.12, 
.65, 

-.227, 
-1. 697, 
-2.372, 

.217, 
-1.626, 
-.431, 

-.200, 
1.952, 

5.72, 
3.19, 
3.18, 
5.02, 
3.52, 
4.76, 
o '0 
.J. ~ , r 

4 .74, 
5.11, 

.45, 

.57, 

.79, 

.84, 

.63. 

.75, 
0< · ''', 

.22, 
· 76, 

18, 
18, 
18, 
18, 
18, 
18, 
, 0 

'" , 
18, 
18, 

.59, 

.48, 

.31, 

.27, 

.44. 

.35, 

.37, 
1.07, 

.43, 

-6.05, 
-5.34, 
-4.95, 
-4.90, 
-4.91, 
-4.98, 
-4.84, 
-4.90, 
-4.95, 
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.6283, 

10, 
-4.8410, 

.433:' , 

.5510, 

11, 
-4.9049, 

. HS8, 

.7303, 

" -4.3043, 
.7478, 

, 
9, 



Terminal year survivor and F summaries 

Age 3 Catchability dependE!nt o~. age and Y,ear class strength 

Year class = 1994 

Fleet, Estimated, 
Survivors', 

FLT04: TRW EFFORT (C, 424"7'1., 

P shrinkage mean 28313., 

F shrinkage mean 16003., 

Weighted prediction 

Survivors, 
at end of year, 

23360. , 

rnt, 
s.e, 
.33, 

Ext, 
s. e, 

rnt, 
s.e, 

.878, 

.50", , 

.50", , 

N, Var, 
Ratio, 

Ext, Var, 
s.e, Ratio, 
.000, .00, 

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

Year class = 1993 

Fleet, 
, 

FLTD4: TRW EFFORT (C, 

F shrinkaqe mean 

Estimated, 
Sur .... ivors, 

44175., 

19588., 

rnt, Ext. Var, 
.'J.C, s.e, Ratio, 

.466, .078, .17, 

.50", , 

weighted prediction 

1 

1 

Survivors, 
at end of year, 

29661. , 

rnt, 
s.e, 
.34, 

Ext, 
s.e, 
. 40, 

N, 

3, 

Var, 
Ratio, 
1.184 • .086 

Age 5 Ca:cct-,ability constant w. '-. ,-. time and dependent on age 

Year class = 1992 

Fleet, Estimated, 
Survivors, 

FLT04: TRW EFFORT (C, 20697., 

F shrinkage mean 9089., 

Weighted prediction 

Survivor::., 
at end of year, 

16331., 

InL, 
s.e, 
.25, 

Ext. 
s.e, 
.28, 

Int, 
s.e, 

.239, 

.50", , 

4, 

Var., 
Ratio, 
1.129, 

E.X!:, Var, 
s. e, Ratio, 
.181, .63, 

F 

.143 

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

Year class = 1991 

fleet, Estimated, 
Survivors, 

fLT04: TRW EFfORT (C, 6595., 

I: shrinkage mean 3585., 

Weighted p~edic:cion 

Survivors, 
i'lt" F'nd of yF'i'lT, 

5849. , 

Int, 
"'_F', 
.19, 

Ext, 
"'.F', 
.17, 

Int, 
s.e, 

.209, 

.50.,. , 

N, 

5, 

Var, 
Ratio, 

. B93, 

Ext, Var, 
s.e, Ratio, 
.141, .67, 

F 

.227 

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

Year class ~ 1990 

Fleet, Estimated. 
Survivors, 

FLT04: TRW EFFORT (C, 4807., 

F shrinkage mean 2039., 

Weighted prediction 

SllTVivOTS Tnt, F.x!", 
at end of year, s.e, s.e, 

'l£VV., • --'-', .--'-'. 

In!:, 
5.e, 

.175, 

.50", , 

N, Var, 
Ratio, 

v, --'-.v .. v, 

Ext, Var, 
5.e, Ratio, 
.103, .59, 

F 

.226 

N, Scaled, 
Weights, 

" .138, 

.427, 

.435, 

N, Scaled, 
Weights, 

2, .510, 

.490, 

N, Scaled, 
Weights, 

3, .712, 

.288, 

N, Scaled. 
Weights, 

4, .803, 

.197, 

N, Scaled. . weights, 
5, .844, 

.156, 
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Estimated 
F 

.013 

.019 

.034 

Estimated 
F 

.059 

.128 

Estimated , 
.::4 

.243 

Estimated 
F 

.204 

.348 

Estimaced 
F 

.200 

.421 
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Age 8 Catchability constant w.r.t. time and dependent on age 

Year class = 1989 

fleet, Estimated, 
Survivors, 

FLT04: TRW EFFORT (C, 1800., 

F shrinkage mean 848., 

Weighted prediction 

Survivors, 
at end of year, 

1595. , 

156 

Iot, 
s.e, 
.16, 

Ext, 
S.13, 
.14, 

Int, 
s.e, 

.161, 

.50", , 

N, 

7, 

Va r , 
Ratio, 

.915, 

Ext, Var, 
s.e, Ratio, 
.090, .56, 

.292 

N, Scaled, Estimated 
Weigllts, , 

6, .840, .263 

.160, .494 
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Table 3.2.8. Saithe in Division 'la. XSA tuning rEsults using fl-Eet Trawle:rs and 
gillnet CPUE. 

Lowestoft VPA Version 3.1 

1-May-98 11:24:38· 

Extended Survivors Analysis 

Sa it he Iceland' Va.'" (run: XSFoBTJ02/X02! 

CPUE data from fill:! h.isElrsffishfifadfifapwork/nw-",gfsai_icelfFLE-E-T.X02 

Catch data for 22 years. 1916 to 1991. Ages 3 to 13. 

E:leet, First, Last, First, Last, Alpha, Beta 
year, year, age age 

FLT06: TRW CPU JAN.-, 1980, 1991, 4, 11, .000, .420 
FLT08: TRW CPU JUNE , 191:1U, 1991, 3, 12, .420, 1.000 
GN1: GILLNET JAN-DES. 1988, 1991, 5, 12, .000, 1.000 

Time series weights : 

Tapered time weighting applied 
Power ~ 3 over 20 years 

Catchabiiity analy~i~ 

Catchability dependent on stock size for ages < 4 

Regression type ~ C 
Minimum of 5 paints used for regression 
Survivor estimates shrunk to the population mean for ages < 

Catchability independent of age for ages >~ 11 

Terminal population estimacion 

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

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

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

Pr-ior- we-igt-,ting not applied 

Tuning converged after 39 iterations 

1 

Regression weights 
. 751, .820. .877, .921 • .954, .976, .990, .997, 1.000, 

fishing mortalities 
Age, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

3, .026, .011, .007. .007, .016, .024, .031, .042, .040, . , .065, .112, .076, .056, .143, .092, .144, .101', .122, 
5, .189, .148, .203, .231, .372, .202, .214, .181 , .191, 
6, .350, .329, .264, .421, .481, .389, .288, .353, .191, 
7, .346, .288, .515, .499, .452, .-494, .439, .464, .265, 
8, .548, .416, .531, .561, .352, . 537, .564, .583 • .421, 
9, .739, .555, .438, .518, .458, .632. 0641, ~ 558, 420, 

10, . 445, .557, .520, .129 • .412, .611, .888, .543, .404, 
11, .610, .865, .712, .694, .366, .506, .827, .604, .306, 
12, .590, .721. .660, .409, .357, .731, .844, .457, .395, 

XSA population numbers i Thou.sands 1 

AGE 
YEAR 3, 4, 5, 6, 

10, 11, 12, 

1988 5.648+04, 8.89E+04, 4. 25E+04, 1.38E+04, 1. 08E+04, 4..65E+03, 
1989 3.158+04, 4.50E+04, 6.82E+04, 2.88E+04, 1.93E+03, 6.21E+03, 
1990 2.17E+04, 2. 55E+04, 3.29E+04, o4.82E+04, 1. 70E+04 , 4.87E+03, 
1991 2.98E+04, 1. 17E+04, 1. 94E+04, 2.208+04, 3. 03E+04, 8.30E+03, 

··1992 1.591::+04, 2.42E+04, 1. 37E+04, 1.268+04, 1.18E-+04, 1.51E+04, 
1993 3.048+04, 1.36E+04, 1. 72E+04, 7.72E+03, 6'". 37E+03, 6.16E+03, 
1994 2.54E1"04, 2. 43E+04, 1. 02E+04, 1.15E+04, 4.29£+03, 3.18E+03, 
1995 4.25E+04, 2.01E+04, 1. 72E+04, 6.72E+03, 7-.06E+03, 2.26E+03, 
1996 5.98E+04, 3. 34E+04, 1. 48E+04, 1.171::+04, 3.86E+03, 3.63E+03, 
1997 3.138+04, 4.10E+04, 2.4.2E+04, 1.00E+04, 7.90E+03, 2.43E+03, 

1.000 

1997 

.022 

.072 

.135 

. .201 

.180 

.318 
~297 

.286 

.324 

.424 

7, 8, 

1.79E+03, 6.95E+02, 6.53E+02, 2.65E+02, 
2.20E+03, 6.99E+02, 3.65E+02, 2.91E+02, 
3.39E+03, 1.04E+03, 3.28E+02. 1.26E+02. 
2.35E+03, 1.79£+03, 5.04E+02, 1.32E+02. 
3"88E+0-3, 1-, 14E+03, 7 .06E+02, 2.06£+02. 
8.66E+03; 2.01E+03, 6.21E+02, 4.01E+02, 
... nr~. " ... -3.77E+03, B.92E+02, 3.06E1"02, .t..!f;:J.c."t"V.;l, 

1. 4 8E+03, 1.27E+03, 1.27E+03; 3.19E+02, 
1.03E+03, 6.95E+02, 6. 04E+02, 5.69E+02, 
1.95E+03, 5.56E+02, 3.80£+02, 3.65E+02, 

9, 

. O:lAcfmIWgtep'INWwglReponsI19981T328.Doc 157 



Estimated population abundance at 1st. Jan 1998 

nnt'-'-OO, 2.50£+04, 3.58E+04, 1.73E+04, 5.71E+03, 5.40E+03, 1.45E+03, 1.19E+03, 3.42E+02, 2.25E+02~ 

Taper weighted geometric mean of the VPA populations: 

3.59E+04, 2.92E+04, 2.09E+04, 1.39E+04, 8.48E+03, 4.63E+03, 2.40E+03, 1. 16E+03, 5.39E+02, 2.29E+02, 

Standard error of the weighted Log{VPA populations) 

.4922, .5092, .5110, .5490, .5682, .5447, 

1 

Log catchability residuals. 

Fleet FLT06: TRW CPU JAN.-

Age 1980, 1981. 1982, 1983, 1984, 1985, 1986, 1987 
3 No data for this fleet at this age 
4 .39, .41, .52, -.39, .63, -1.18, .20, 1. 00 
5 .46, . 19, 1.19, -.04, .50, .18, 1.31, .52 
6 .16, .87, -.76, .25, .06, -.24, .06, .24 
7 -.52, .31, -.08, .27, -.48, .38, -.69, -.25 
8 -.09, -.57, .35, .20, .42, .29, -2.38, -.41 
9 -.26, -.98, .39, -.79, - .86, -.35, 99.99, -.82 

10 1.02, -.38, -.23, -1. 77, -.27, -.16, -2.00, -.82 
11 • ~l, -1.10, .96, ~~.~~i ~~. ~~, -.69, 99. 9~, -1. 06 
12 No data for this fleet " this age 

Age 1988, 19B9, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
3 No data for this fleet " this age 
4 -1.33, -1.31, .03, -. BB, .20, -.82, .65, .55, .86, 
5 . ~O, -1.33, -.48, -.17, .43, -.53, .27, .02, .19, 
6 .19, -.07, -.79, -.26, .22, .42, .15, .30, -.18, 
7 .00, .02, - . 17, - .39, - .02, .57, .09, .30, - .08, 
8 -.01, -.02, -.43, -.20, -.26, .33, .32, .35, .40, 
9 .7 ... , .36, - .... 7, .00, -.20, -. Oi, .30, .06, .15, 

10 .29, .51, .14, .34, -.50, .09, .76, .21, .24, 
11 .69, .11, 1.05, .40, -.97, -.32, .14, .29, -.46, 
12 No data for this fleet at this age 

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

.5603, 

1997 

.90 
-.34 
-.18 

.15 

.73 

.57 

.54 

.34 

Age, ", 
Mean Log g, -18.5814, 
S.E(Log g), .8539, 

0, 

-17.4682, 
.5959, 

", 
-16.7671, 

.3462, 

7, 
-16.4388, 

.3195, 

8, 
-16.4661, 

.6630, 
-16.;274, 

.4692, 

Regression statistics 

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

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

, , 1.04, -.078, 18.94, .25, 18, .9,3, -18.58, 
5, 2.49, -1.896, 28.67, .14, 18, 1.34, -17.47, 

", J.. '..I, .-, Cl"" ..,.., "" . 60, 18, .47 f -16.77 -"'. ",,--., L.<-.'-'..I, 

7, 1.24, -1.161, 18.21, .70, 1B, .39, -16.44, 
8, 1.22, -.41:11, Hi .26, .31, 18, . 811, -16. '17, 
9, 1.10, -.349, 17.41, .56, 17, .5.4, -16.53, 

la, 1.17, -.402, 18.29, .35, 18, .85, -16.62, 
11, 1. 40, -.691, 20.57, .26, 15, .94, -16.52, 

1 

Fleet: FLT08: TRW CPU JUNE 

158 

Age 
3 
4 
5 
6 
7 
8 
9 

10 
-11 ,; 
12 

1980, 
-1. 57, 
-1.26, 
-.14, 

.12, 

.64, 

.70, 
1. 33. 
2.02, 
.:n, 

1.56, 

1981, 
.53, 
.35, 
.12, 
.49, 
.27, 

-.42, 
-.53. 

.89, 
99.99, 
-.30, 

1982, 
.33, 

-.03, 
.19, 
.40, 
.45, 

-.03, 
-.80, 
-.57, 

1983, 
-.54, 
1.54, 

.07, 
-.27, 

.42, . 

.09, 
-1. 28. 
-1.54, 

.11, 99.99, 
1. 30, 99.99, 

1984, 
-1. 47, 
-1.11, 
-1.94, 

.00, 
-.61, 

.90, 
-.10, 
1. 4 9, 
2.50, 

1985, 
-.09, 

.93, 

.44, 

.3.1-, 
-.07, 

-1.10, 
-.47, 

.5B, 
9,9.99, 

L 71, 99.99, 

1986, 
.36, 

-.46, 
-.0'9, 
-.38, 

.02, 

.21, 

.36, 

.82, 
2.06, 
1. 94, 

1987 
-.74 
-.21 

.14 
-.26 

.25 

.49 

.85 

.43 

.72 

.67 
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.5917, 

10, 
-16.6230, 

.6984, 

.5046, 

11 
-16.5.198" . 

. 6559, 

.6297". 



-
AgE! 1 <:tAA, 1989, 1990, 1991, 1992, 1993, 1994. 1995. 1996. 

3 -.26, -.97, -.13, -.81, -.22, .23, .63, 1. aI, .73, , - '''-'', - '''-'-, - • .i.<J, - 0' " .09, .17, .00, .19, .U " '-'-'. , -.15, -.64, .00. -.20, .72, .26, .1'3, .05, .71, 
6 .09, -.19, -.35, .06, .42, 1-26;·' - .21, .16, ,'I .06, 
7 -.20, -.71, -.29, .27, .26, .16, .04, .29, -.49, 
8 -.03, -.72, -1. 00, .19, -.14, -.04, .23, . 35, -.24 • 
9 -.04, .23, -1.66, -.62, .08, .73, .37, .60, -.32, 

10 -1.27, .47, -1. 77, -.25, -.60, .49, 1.35, .34, -.68, 
11 -.96, 1. 34, -.36, -1.90, -.76, . 20, .97, .56 • -1.66, 
12 -.92, 1. 31, 99.99, 99.99, -1.24, -.26, 1.41, 1.03, -.72, 

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

1997 
. '9 
.06 

-.58 
-.14 

.30 

.89 

.43 

.16 
-.37 

.03 

AyE: , 
Mean Log q, 
S.E(Log q), 

" , 
-17.7689, 

.5585, 

0, 

-17 .1004, 
.5508, 

-16.6650, 
.2570, 

7, 
-16.6871, 

.3~bl, 

s, 
-16.6337, 

.5645, 

9, 
-16.7413, 

.7069, 

Regression statistics 

Ages with q dependent on year class strength 

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg 5.e, Mean Log q 

3, .62, .856, 15.96, .34, 18, .72, -19.29, 

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

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

" 5, 
6, 
7, 
8, 

1.02, 
1.63, 
1.2B, 

· B6, 
1. 42, 
." ... , 

-.046, 
-1.223, 
-1.671, 

.866, 
-.947, 

, < < .LV-', 

17 .89, 
21.63, 
18.65, 
15.60, 
20.10, 
'''' 1 " .LU • .L.J, 

.59, 

.88, 

.30, 

.31. 

.81, 

.69, 

-17.77, 
-17 .10, 
-16.67, 
-16.69 • 
-16.63, 
-16.7 A., 

10, 
11, 
12, 

1 

· 59, 
· 97, 

5.42, 

1.504, 
.041, 

-1.002, 

12.79, 
16. q 6, 
64.43, 

.45, 

.27, 

.78, 

. 79, 

.33, 

.4.2, 

.58, 

.13, 

.01, 

18, 
18, 
la, 
13, 
18, 
lS, 
18, 
15, 
lO, 

.53, 
1.26, 
5.92, 

-16.69, 
-16.82, 
-16.48, 

Fleet , GNl : GILLNET JAN-DES 

1 

Age 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
3 No data for this fleet at tJ-,is age , No data for this fleet at this age 
5 -1.75. -.89, -1.29, -.53, -.79, .50, .37, .69, 1.36, 
6 - .16, -.44, -1.27, -1. 20, - .89, .41, .35, ,71, .45, 
7 - .12, .16, -.46, -1.06, -.46, .28, .53, .57, .41, 
B .22, .53, - .10, -.29, -.69, .17, -.02, .41, .09, 
9 .12, .55, -.30, .14, -.22, -.44, -.04, .29, .21, 

10 - .31, .32, -.09, .26, - .16, -.15, -.31, .43, .11, 
11 -.09, .53, -.68, .29, .15, -.09, -.13, .41, -.26, 
12 .04, -.37, -.25, .28, .06, - .14, -.10, .18, -.04, 

Mean log catchabili~y and standard error of ages with cacchability 
independent of year class strength and constant w.r.t. time 

1997 

1. 51 
1. 65 

.00 
-.23 
-.22 
-.11 
-. 12 
-.24 

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

5, 
-17.3756, 

1.1118. 

6, 
-15.9727, 

.9441. 

7, 
-lot.9985, 

.5271. 

a, 
-14.1154, 

.3581. 

9, 
-13.84-/8, 

.3050, 

10, 
-13.8!:>46, 

.2629. 

Regression statistics 

Ages with q irJdepe(ld~(Lt of year class strength and constant ,.. • .L.I... time. 

Age, Slope t-value Intercept, RSquare, No E'ts, Reg 5.e,' Mean Q 

5, -34.69, -1.641" ............ -** .00, 10, 35.15, -17.38, 
6, -6.43, -2.971, -31.83, .02, 10, 4.36, -15.97, 
7, 4.66, -7.067, 36.67, .34, 10, .93, -15.00, 
8, 1. 46, -1. 643, 16.70, .64, 10, .48, -14 .12, 
9, 1.57, -2.788, 11.29, .77, 10, .36, -13.85, 

10, 1.10, -.567, 14.52, .82, 10, .30, -13.85, 
11, .78, .979, 12.21, .13, IQ, .27. -13.8-4, 
12, 1.10, -.621, 14.76, .83, 10, .23, -13.89, 
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-16.6925, 
.9405, 

11, 
-1.3.8364, 

.3493, 

11, 
-16.8215, 

1.2383, 

12 
-13.8364, 

.2104, 

12 
-16.8215, 

1.1485, 

i59 



fleet disaggregated estimates of survivors l 

Age 3 Catchability dependent on age and year cl'a'ss strength 

Year class = 1~94 

3, 
fLT06: TRW CPU JAN.­

Age, 
Suryiyors, 0., 

.000, Raw Weights, 

HTOB: TRW CPU JUNE 
Age, 

Survivors, 
flaw weights, 

GN1: GILLNET 
Age, 

Survivors, 
Raw Weights, 

fleet, 

3, 
40894., 

1 697, 

JAN-DES 
3, 

0. , 
.000, 

fLT06 : TRW CPU JAN.-, 
FLT08: TRW CPU JUNE 
GNl: GILLNET JAN-DES, 

P shrinkage mean 

F shrinkage mean 

Weighted prediction 

Survivors, Int, 
at end of year, s. e, 

25043., .32, 

8s-:imated, Int, Ext, Var, 
Survivors, s.e, s.e, Ratio, 

1., .000, .000, .00, 
40894" .759, .000, .00, 

1., .000, .000, .00, 

29207., .51", , 

17534., .50", , 

Ext, N, Var, F 
s.e, Ratio, 
.42, 3, 1.288, .022 

~lt.ge Catchability constant w.r.t. time and dependent on <'l.ge 

Year class = 1993 

fLT06: TRW CPU JAN.­
Age, 4, 

88043. , Survivors, 
Raw Weights, .J. • .J. '0, 

FLT08: TRW CPU JUNE 
Age, 

Survivors, 
Raw Weights, 

4, 
38198., 

2.754, 

GNl: GILLNET JAN-DES 
Age, 

Survivors, 
Raw Weights, 

neet, 

fLT06: TRW CPU 

4, 
0 .. 

.000, 

JAN.-, 
HT08: TRW CPU JUNE , 
GNl: GILLNET JAN-DES, 

• shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

35823. , 

Int, 
s.e, 
.32, 

3, 
0 .. 

.vvv, 

3, 
74536. , 
1.333, 

3, 
0 .. 

.000, 

Estimated, 
Survivors, 

88043. , 
47502., 

1., 

20602. , 

Ext, 
s.e, 
.4.0, 

Int, 
s,e, 

.889, 

.474, 

.000, 

.50" " 

N, 
, 

4, 

Var, 
Ratio, 
1.259, 

E.xt" Var, 
s.e, Ratio, 
.000, .00, 
.313, .66, 
.000, .00, 

.072 

N, Scaled, 
weights, 

0, .000, 
1, . 178, 
0, .000, 

. 4 04, 

,419, 

N, Scaled, 
Weights, 

1, .127, 
2, .441, 
0, .oao, 

.432, 
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Estil!lated 
F 

,000 
,013 
.00.0 

.019 

.031 

Estimated 
F 

.030 

.055 

.000 

.122 



1 
Age 5 Catchability constant w.r.t. time and dependent on age 

1 

Year class = 1992 

FLT06: TRW CPU JAN.-
Age, 

Survivors, 
Raw Weights, 

5, 
1233""} _, 
2.272, 

FLTOB: TRW CPU JUNE 
Age, 5, 

9679 .• 
2.659. 

Survivors, 
Raw Weights. 

GNl: GILLNET 
Age, 

Survivors, 
Raw Weight:::;, 

Fleet, 

JAN-DES 
5, 

78541. , 
.638, 

FLT06: TR. CPU JAN.-, 
FLTD8: TR. CPU JUNE 
GNl: GILLNET JP.N-DES, 

F shrinkage mean 

Weighted prediction 

Survivors, Int, 
et end of year, $,e, 

17327. , .25, 

, , 
40887, , 

.979, 

, , 
38013. , 
2.289. 

, , 
0., 

.000, 

Estimated, 
Survivors, 

17699., 
21746., 
78511. • 

9479. , 

Ext, 
$,e, 
.31, 

3, 
o. : 

.000, 

3, 
4-'4~Y. r 

1.121. 

3, 
O. , 

.vvv, 

Int, 
5.e, 

.509, 

.366; 
1.170, 

.50", , 

N, Var, 
Ratio, 

7, 1.247, 

Ext. Var, 
s.e, Ratio, 
.550, 1. OB, 
.508, 1. 39, 
.000, . OD, 

F 

.135 

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

Year class = 1991 

~LT06: TRW CPU 
Age, 

Survivors, 
Raw Weights, 

JAN.-
6, 

5583. , 
6.302, 

fLT08: TRW CPU JUN~ 
Age, 

Survivors, 
Raw Weights, 

6, 
5817. , 
9.087, 

GNl: GILLNET JAW-DES 
Age, 6, 

34973. , 
.828, 

Survivors, 
Raw weights, 

Fleet, 
, 

FLT06: TRW CPU 
FLT08: TR. CPU 

JAN.-, 
JUNE , 

GNl: GILLNET JAN-DES, 

F shrinkage mean 

Weighted prediction 

Survivors, lnt, 
at end of year, s.e, 

6706. , .17, 

5, 
8072., 
1.756, 

5, 
13638., 
2.056, 

5, 
26114. , 

.493, 

~stima'ted, 

Survivors, 
6402., 
7101., 

313'61., 

3657. , 

Ext, 
s.e, 
.17, 

4, 
11593. , 

.766, 

lnt, 
s.e, 

.296, 

.232, 

.761, 

, , 
6685. , 
1.792, 

, , 
0 .. 

.000, 

.50", , 

N, Var, 
Ratio, 

10, .993, 

3, 
0 .. 

.000, 

3, 
12560., 
1.016, 

Ext. 
s.e, 
.165, 
.194, 
.141, 

F 

.201 

3, 
0 .. 

.000, 

Var, 
Ratio, 

.56, 

.83, 

.19, 

N, Scaled, 
, Weights. 

2, .233, 
3, .4.35, 

" .046, 

.287, 

N, Scaled, 
, Weights, 

3, .314. , , .497, 
2, .047, 

.142, 
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Estimated 
F 

.132 

.109 

.031 

.234 

Estimated 
F 

.210 

.191 

.047 

.343 



1 
Age 7 Catchability constant w.r.t. time and dependent on age 

Year class = 1990 

FLT06: TRW CPU JAN.-
Age, 7, 

Survivors, 
Raw Weights, 

IrLT08 : TRW CPU 
",>e, 

Survivors, 
Raw Weights, 

6249. , 
7.554, 

JUNE 
7 , 

7295. , 
o.uou, 

GNl: GILLNET JAN-DES 
Age, 

Survivors, 
Raw Weights, 

Fleet, 

7, 
5379. , 
2.714, 

E'LT06: TRW CPU JAN.-, 
I:LT08: TRW CPU JUNE 
GN1: GILLNET JAN-DES, 

f shrinkage mean 

Weighted prediction 

Survivors, Inc, 
at end of year, s. e, 

5399. , .14, 

6, 
4501. , 
5.314, 

6, 
5715. , 
'.00':'. 

6, 
8464., 

.698, 

E:stimated, 
Survivors', 

5611., 
6316. , 
6304. , 

2010. I 

Exc, 
s. e, 
.11, 

5, 
5524. r 

1.483, 

5, 
5672 .• 
.1. I .l..J, 

5, 
10811. r 

.416, 

Int, 
s.e, 

.223, 
, 199, 
.451, 

.50, r r' 

N, Var, 
Ratio, 

13, .813, 

4, 
10352. , 

.620, 

Ext, 
s.e, 
.114, 
.057, 
.181, 

F 

4, 
6384. , 
.1. ...... .1, 

4, 
D. , 

.000, 

Var, 
Rati,o, 

.51, 

.28, 

.4·0 I 

.180 

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

Year class ~ 1989 

~LT06: TRW CPU JAN.-
",>e, 

Survivors, 
Raw Weights, 

fL'l?'08: TF.W CPU 
Age, 

Survivors, 
Raw Weights, 

8, 
3013. , 
1.528, 

JUNE 
8, 

3517., 
2.108, 

GN1: GILLNET 
Age. 

JAN-DES 

Survivors, 
Raw Weights, 

Fleet, 

FLT06: TRW CPU 
FLT08 : TRW CPU 

8. 
1145. , 
5.119, 

JAN.-, 
JUNE , 

GN1: GILLNET JAN-DES, 

F shrinkage mean 

Weighted prediction 

Survivors, Int, 
at end of year, s.e, 

1446. , .13, 

7, 
1333. , 
5.045, 

7, 
889. I 

4 .061, 

7. 
2171., 
1.813, 

Estimated, 
Survivors, 

1667. , 
1528. , 
1429., 

846. , 

Ext, 
s.e, 
.11, 

1nt, 
s.e, 

.217, 

.195, 

.295, 

6, 
1943. , 
3.013, 

6, 
1700., 
4.344, 

6. 
2936. , 

.396, 

.50", , 

N, Var, 
, Ratio, 

16, .847, 

Ext, 
s.e, 
.167, 
.208, 
.189, 

F 

5, 
1890. , 

.815, 

5, 
164 B. , 

.954, 

5. 
2096. , 

.229, 

Var, 
Ra1:io, 

.77, 
1.06, 

.64, 

.318 

3, 
O'r 

,000, 

3, 
6804. , 

N, 

, , 
5, 
3, 

.O..lU, 

3, 
D. , 

.000, 

Scaled, 
Weights, 

.369, 

.438, 

.094, 

.099, 

, , 
636. , 
.357, 

4, 
1579. , 

N, 
, 

5, 
6, 
4, 

.835, 

, . 
D. , 

.000, 

Scaled, 
Weigh1:s, 

.307, 

.363, 

.216, 

.114-, 

162 
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Estimated 
F 

.174 

.156 

. 156 

.426 

3, 
D. , 

.000, 

3, 
1164. , 

.430, 

3, 
o. , 

.000, 

Estimated 
F 

.282 

.304 

.322 

. 495. 



1 
Age 9 Catchability constant w.r.t. time and dependent on age 

Year class ~ 1988 

FLT06: TRW CPU JAN.-
Age, 

Survivors, 
Raw Weights, 

9, 
2111., 
3.105, 

FLT08: TRW CPU JUN~ 
Age, 

Survivors, 
Raw Weights, 

GNl: GILLNET 
Age, 

Survi v'ors, 
Raw Weights, 

!='188t, 

9, 
1818. , 
1.373, 

JAN-DES 
9, 

955. , 
7.210, 

2LT06; TRW CPU JAN. . , 
I:LT08: TRW CPU JUNE 
GNl: GILLNET JAN-DES, 

F shrinkage mean 

Weighted prediction 

Survivors, Int, 
at end of year, s.e, 

1189. , .13, 

8, 
l7 68. , 
1. 025. 

B, 
931. , 

1.414, 

B, 
1304., 
3.433, 

Estimated, 
Survivors, 

, Cl::" 
LV .... ....>. , 

1250. , 
1136. , 

565. , 

Ext, 
s.e, 
.10, 

rnt, 
s.e, 
"' 0 • ...... O', 

.203, 

.227, 

, , 
1604. , 
2.767, 

7, 
1587. , 
2.228, 

7, 
2105. , 

.994, 

.50", , 

N, Var, 
Ratio, 

19, .765, 

Ext. 
s.e, 
.114., 
.127. 
.124, 

F 

6, 
1383 .• 
1.15,5, 

6, 
959. , 

2.531, 

6, 
1680 .• 

.231, 

Var. 
Ratio, 

.52, 

.63, 

.55, 

.297 

Age 10 Catchability constant w.r.t. time and dependent on age 

Year class = 19B7 

fLTD6: TRW CPU JAN.-
Age. 10, 

Survivors, 
Raw Weights, 

5B6. , 
1.423, 

FLT08: TRW CPU JUNE. 
Age, 10, 

Survivors, 400. , 
Raw Weights, .785, 

GNl: GILLNET JAN-DES 
Age, 10, 

Survivors, 306. , 
Raw Weights, 8.350, 

9, 
396. , 

2.061, 

9, 
248. , 
.912, 

9, 
421. , 

4.7 BB, 

Fleet, Estimated, 
, Survivors, 

FLT06: TRW CPU JAN.-, 445. , 
~L'I'Og: TRW CPU JUNE 372.,_ 
GNl: GILLNET JAN-DES, 368., 

F shrinkage mean 145., 

Weighted prediction 

Surv:ivors, Int. Ext, 
at end of year, 5.e, s.e, 

342. , .13, .09, 

Int, 
s.e, 

.238, 

. 230~ 

.193, 

8, 
4B7. , 
.577, 

6, 
486. , 
.796, 

B, 
515., 

1.933, 

.50", , 

N, Var, 
Ratio, 

22, .104, 

Ext, 
s.e, 
.091, 
.118 • 
.098, 

F 

7, 
314. , 

1. 591, 

" 
357. , 

1.280, 

7, 
583. , 
.571, 

Var, 
Ratio, 

.38, 

. 5I. 

.51, 

.286 

5, 
702. , 
.4 77 , 

5, 
1540. , 

.559, 

5, 
1952. , 

.134, 

N. 
, 

6, 
7, 
5, 

Scaled. 
Weights, 

.273, 

.258, 

.352, 

.117, 

6, 
5~2. , 
.906, 

0, 

443. , 
1.306, 

6, 
514. , 
.119, 

N, Scaled, 
Weights, 

7, .212, 
B. .175 • 
6, .489, 

.124, 
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, , 
1454., 

.197, 

" 1645. , 
.460, 

, , 
0., 

.000, 

Estimated 
F 

.222 

.284 

.309 

.546 

5, 
524. , 
.206, 

", 
701. , 
.241, 

5, 
155. , 
.058, 

Estimated 
F 

.226 

.265 

.268 

.577 

3, 
a. , 

.000, 

3, 
528. , 
.235, 

3, 
O. , 

.000, 

4, 
141. , 
.092, 

" , 
143., 
.214, 

4, 
o. , 

.000, 

3, 
0., 

.000, 

0, 

301. , 
. 115, 

3, 
o. , 

.000, 

163 



Age 11 Catchability constant w.r.t. time and dependent on age 

Year class = 1~86 

E'LT06: TRW CPU 
Age, 

Survivors, 
Raw Weights, 

Age, 
Survivors, 

Haw Weights, 

JAN.-
11, 

316. , 
1.539, 

10, 
285. , 
~ 914, 

E'LT08: TRW CPU JUNE 

""'::1"'" 
Survivors, 

Raw Weights, 

Age, 
Survivors, 

Raw Weights, 

Gm: GILLNET 
Age, 

Survivors, 
Raw weights, 

Age, 
Survivors. 

Raw Weights, 

156. , 
.433, 

10, 
114. , 
.504, 

JAN-DES 
11, 

200. , 
5.352, 

10, 
251. • 

5.364, 

9, 
240. , 

1.151 

9, 
409. , 
.509, 

9, 
302. , 

2.673, 

E'leet, 

E'LT06: TRW CPU JAN.-, 
FLTOB: TRW CPU JUNE, 
GNl: GILLNET JAN-DES, 

Estimated, 
Survivors, 

296. , 
236. , 
236. , 

F shr inkage mean 

Weighted prediction 

Survivors, 
at end of year, 

225. , 

Int, 
s.e, 
.14, 

124. , 

Ext, 
5.8, 
.07, 

Int, 
s.e, 

.266, 

.26B, 

.183, 

8, 
310. , 
.327, 

8, 
283. t 

.451, 

8, 
220. , 

1.095, 

.50,,; , 

N, 
, 

25, 

Var, 
Ratio, 

.523, 

Ext, 
5.e, 
.065, 
.156, 
,068, 

F 

.324 

7, 
398. , 
.847.' 

7, 
2'64" 
,682, 

7, 
297. , 
.304, 

Var, 
Ratio, 

.25, 

.58, 

.37, 

6, 
280. , 
.436. 

6, 
342. , 
. 6~B, 

6, 
92., 

.057, 

5, 
U:l9. , 
.113, 

5, 
185 .. , 
.132, 

5, 
132. , 
.032, 

N, Scaled, Estimated 
weights, F 

B, .194, .255 
9, .126, .311 
7, .5Jb, .310 

.144, .526 

Age 12 Catchability constant w.r.t. time and age (fixed at the value for age) 11 

Year class = 1985 

FLT06; TRW CPU JAN.­
Age, 

Survivors, 
12, 
O. , 

.000, Raw Weights, 

Age, 
Survivors. 

Raw weights; 

10, 
240. , 
.528, 

FLTDB: TRW CPU ,-TUNE 
Age, 

Survivors, 
Raw Weights, 

Age, 
Survivors, 

Ra. Weights, 

GNl: GILLNET 
Age, 

Survivors, 

164 

12, 
201. , 
.449, 

10, 
275., 
.291, 

JAN-DES 
12, 

153. , 

11, 
123. , 

1.025, 

9, 
263. , 
.610, 

11, 
37., 

.288, 

9, 
282., 
.270, 

11, 
150. , 

8, 
272. , 
.177, 

B, 
188., 
.244, 

7, 
192. , 
.474, 

7, 
254 ., 
.381, 

6, 
151. , 
.256, 

6, 
208. , 
.369, 

O:\ACfm\Wgre'ps\Nwwg\RePorts\ I 998\T328.Doc 

5, 
120. , 
.067, 

5, 
195. , 
. 0~8, 

, , 
231. , 
.048, 

4, 
170. , 
.113, 

4, 
O. , 

.000, 

4, 
53. , 

.027, 

4, 
157. , 
.064, 

3, 
O. , 

.000, 

3, 
85., 

.955, 

3, 
0., 

.000, 

3, 
O. , 

.000, 

3, 
150. , 
.034·, 



, Raw ~·1eiqht.c;, 7.271, 3.565, 

Age, 10, 9, 
Survivors, 300. , 181. , 

Raw- Weights, 3.102, 1. 416, 

Fleet, 
, 

Esti'mated, 
Su 'r'V' i vora, 

FLT06: TRW CPU 'JAN.-, 
FLT08: ,TRW CPU"JUNE_" 
GN1: GIM~NET JAN-DES, 

F shr-i'nkaq~ ,mean' 

weighted pred1ction 

Survivors, 
at end 'of, ye;;;.!:., 

195; , 

. I t, 

180'. , 
182. , 
178." 

316. , 

Ext, 
o • 

.08, 

8, 7, 6, 5, 4, 3, 
231. , 123., 59. , 54'. ~, :0 ~ , O. , 
.592, .170, .034, .019, .000, .000, 

Int, Ext-, Var, N; ;'Sca1ed, Estimated 
a.e, s .e, Ratio, W9;i;ghts, f 

.28a, .129, .46, 8, •. 12.3, .454 

.318, .199, .153, 19. .• 096, .449 

.171, .105, .61, 8, ,,621, .457 

.50", t .155, .283 

N, Var, f 

-27 : 
Ratio', 

.538" .424 
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Table 3.2.9. Saithe in Division Va. Results from TSA-mns. 

A. TSA - Catch at age, no trend estimated. 

STOCK IN NUMBERS: 

4 18668 27062 
5 17748 12439 1]956 20980 27884 21768 42098 67020' 32608 18824 13783 15181 819] 10872 10891 19784 

• 
7 
8 

• 
10 
11 

5 
6 
7 
8 
9 

10 
11 

22559 
12162 
3216 
27ff! 

555 
167 

1201 
1537 
849 
384 
275 
127 
7. 

!2£l51 
13977 
6292 
1583 
J]]] 

243 

I 
861 
88. 

1124 
540 
200 
191 
7. 

8688 
7610 
7928 
3127 

836 
735 

899 
609 
582 
705 
334-
123 
ll3 

10016 
5571 
4314 
]922 
1629 
412 

1222 
675 
404 
385 
474-
252 

87 

14197 
6314 
325. 
2389 
2263 

904 

1831 
85J 
434 
248 
238 
318 
169 

1914-3 
902. 
3752 
1757 
1322 
1216 

1330 
1356 

594 
280 
158 
166 
200 

13723 
10755 
4782 
1880 
84. 
651 

28385 45411 
8027 17173 
5958 4671 
2305 3096 
843 1155 
437 424 

2987 4577 2003 
936 2144 3138 
899 637 1380 
387 601 413 
180 254 367 
lIS 129 172 
1I5 80 85 

21809 
27584 

8892 
2224 
1543 
580 

1058 
1452 
1999 
846 
248 
243 
112 

FISHING MORTALITY RATES: 

Agelyear 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

F(4-9) 

4 0.083 0.087 
0.144 
0.258 
0.363 

5 0.187 
6 0.279 
7 0.447 , 
9 

10 
11 

0.503 0.499 
0.508 0.424 
0.565 0,366 
0.491 0.363 
0.334 0.2% 

0.054 
0.131 
0.243 
0.367 

0.112 
0.189 
0_258 

0.328 

0.068 
0.171 
0.251 
0.318 

0.504 0.382 0.413 
0.446 0.344 0.389 
0,499 0.389 0.422 
0.463 0.366 0.404 
0.291 0.269 0.268 

0.112 
0.241 
0.350 
0.426 
0.491 
0.525 
0.508 
0.516 
0.358 

0.082 
0.193 
0.::112 
0.375 

0.108 
0.183 
0.302 
0.341 

0.084 
0.201 
0.292 
0.455 

0.076 
0.233 
0.405 
0.470 

0.517 0.455 0.541 0.556 
0.589 0.489 0,497 0.571 
0.463 0,487 0.490 0.643 
0.511 0.532 0.504 0.580 
0.345 0.313 0.345 0.385 

STANDARD DEVIATIONS OF LOG(F): 

Age/year 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
4 0.24 0.i4 0.i6 u.23 0.i9 0.27 tUG 0.23 G.14 O.W 
5 0.10 0.12 0.09 0.12 0.11 0.11 0.13 0.15 0.10 0.10 
6 0.11 0.12 0.14 0.12 0.10 0.10 0.09 0.11 0.13 0.10 
7 0.10 0.13 0.12 0.12 0.12 0.09 0.10 0.09 0.11 0.12 
8 0.14 0.10 0.13 0.12 0.12 0.11 0.09 0.11 0.11 0.11 
9 0.12 0.13 0.13 0.15 0.15 0.13 0.12 0.11 0.14 0.13 

10 0.15 0.15 0.17 0.16 0.18 0.16 0.15 0.15 0.15 0.16 
11 0.18 O.H! 0.18 £l.!7 0.18 £l.lS £l.!7 Q.!? 0.18 0.!8 

12123 
11700 
14116 
4136 
1016 
046 

.794 
771 
954 

1214 
535 
175 
163 

1992 

0.145 
0.350 
0.452 
0.450 
0.434 
0.466 
0.504 
0.516 
0.383 

7477 
6137 
6055 
7422 
2124, 
502 

9773 
3896 
2908 
2642 
3220 
.51 

5258 
5656 
1902 
1239 
1041 
1260 

1349 
575 
492 
612 
736 
350 
III 

961 2067 
1027 724 
428 730 
339 306 
416 228 
541 297 
236 371 

1993 1994 
0.092 0.153 
0.216 0.221 
0.362 0.326 
0.480 0.425 
0.5K4 0.55i"1 
0.627 0.629 
0.584 0.679 
0.593 0.621 
0,394 0.386 

1995 
0.109 
0.228 
0.388 
0.S02 
0.:576 
0563 
0.567 
0,554 
0.394 

6721 
2791 
'}h7' 

777 
527 
437 

1101 
"'3984 

15.38 
)-287 
377 
257 

2596 5742 
1582 1927 
528 1093 
SOl 349 
210 315 
158 132 
198 94 

1996 

0.130 
0.222 
0.320 
0.396 
0528 
0-515 
0.513 
0.506 
0.352 

1997 

0.094 
0.189 
0.308 
0.408 
0.522 
0.507 

0.506 
0.513 
0.338 

1992 1993 1994 1995 19% 1997 
0.i6 0.10 0.16 tU6 0.24 0.30 
0.09 0.09 0.08 0.09 0.13 0.19 
0.09 0.07 0.10 0.11 0.13 0.20 
0.10 0.09 0.08 0.12 0.14 0.21 
0.12 0.11 0.10 0.10 0.14 0.21 
0.13 0.15 0.13 0.12 0.15 0.22 
0.15 0.17 0.16 0.16 0.17 0.22 
0.!7 0.18 0.18 0_18 0.19 0.22 
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Tabie 3.2.9 (continued) 

B. TSA - Catch at age, trend estimated 

STOCK IN NUMBERS: 

6 23222 28152 43952 21766 4937 ' 5896 5628 

7 12075 10879 '8081 16972 26501 11730 5370 2496 3226 
8 3185 48()6 601. 4656 8779 13515 1869 2412 1255 
9 2735 1869 2321 3093 2204 4067 1199 726 1002 

\0 563 852 843 1151 1530 1002 1006 48\ m 
11 .. ,179 650 437 419 .572 643 1109 397._ 208 

1740 1257 4438 
1571 596 SOS 1273 723 494 1367 

7 838 1153 568 406 547 1279 '1835 862 445 769 
8 37S m 716 230 253 37S 759 1079 527 245 

• 276 198 326 219 140 32. 217 45. 617 1S4 217 
10 129 191 120 309 146 14. 2\0 14. 288 120 .2 
ii Si _ &1 ii2 iU i5K .iS5 ,99 6& 72 95 i37 90 i8;, 2&i )~2, 66 

FISHING MORTALITY RATES: 

5 0:i43 ' 0.'133 0.237 0.255 0."276 0.252 
6 0:756 '0.i43 0.396 0.366 0.457 'o.4Qs 
7 0.360 '0.365 0.327 b.351 0:514 0.483 b.SS1 0.532 
8 0.483 0:489 0.503 '0.'382 OA07 0.480 '0.52:5 " ... "., n. "AO 0.568 0.442 . 0.615 0.630 0.681 ' ..... 1.1"1"7 0.'679 V.-nJJ ..... J..., 
9 'OA94 0.421 0.446 0.'341 0.385 0.516 0.594 0.501 0.502 0.585 0.485 0.650 ' 0.708 0.667 0.640 '0.'666 

10 0~539 . 0.360 0.497 0.'392 0.423 '0.493 0.467 9.499 0.498 0.657 0.528 0.618 0.756 . 9·675 ~.'639 0.'660 
11 0.464- 0.354 ·0.456 0.-368 0.406 0.505 ·0.514 0:S4O 0.'515 0.593 - 0.543 - 0.6]6 0.699 0.'664 0:633_ 0.668 

F(4-9) 0.325 .. 0.292' .0.291 0.268 0.267 '. :0.355 0.350 ,0.318 0.349 0.3.9:2 0.398 ' OA20 '0.435 0.465 0.436 - 0.442 

STANDARD DEVIA nONS 

0.24 0.16 0.17 
5 0.10 '0.11 0.09 0.12 0.14 0.10 0.10 0.09 0.08 {)'o8 ' 0.09 0.12 0.18 
6 0.10 O.ll "0.14 0.09 0.11 0.13 0.10 0.08 0.07 0.10 0.11 0.13 0.19 
7 0.09 ' 0.12 0.11 0.09 0.10 0.10 O.ll 4J.12 '0.09 0.09 0.08 0.12 0.13 0.20 
8 0.13 0.09 0.13 0.11 '0.12 '0.11 ';0.09 DJ I 0.10 ~lll 0.12 . 0.11 0.10 0.10 0.14 0.20 
9 0.12 0.12 0.12 0.14 . 0.14 -"0.13 '0.12 0.11 0.13 4J.13 0.13 '0.14 0.13 0.12 : 0.15 0.20 

\0 0.15 . 0.\5 0.16 0.15 '0.17' 0.16 0.15 0.15 0.15 O.IS 0.15 0.16 0.16 0.16 0.17 . 0.21 
11. . :~O.l8:. _._.0.11 ,0.,18 .0.11.' ,.0.17 .0.1.7 . .. 0.l7 . " 0.17 .. 0.17 _ 0.17 .0.17 .0.18 0.17 0.18 " ,0.19_ 0.21 
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Table 3.2.9 (continued) 

C. TSA -Catch at age and trawler-CPUE, June-Dec., no trend estimated. 

STOCK IN NUMBERS: 

7 .,-i.:2i46 0938, 
8 3220. 6288 
9 2720 1584 

to . 553 1339 
II 166 241 

7607 55;2 
7916 : 4319 
3122 . 3916 

838 1628 
741 .412 

3258 .. 
2392 : 
2260 . 

903 

ST ANDARD DEVIATION OF STOCK ESTIMATES: 

1876 
849 
652 

.,4665 
3096 

841 1156 
, 436 423 

27644-
8898 
2219 
1544 
580 

Ho57 
14184 
4131 
1013 
645 

3859 
2889 
2620 
3242 
951 

5644-
1890 
1232 
1033 
1271 

2747 
2679 

774 
526 
434 

3998 
1497 , 
,1282. 
375 
256 

Agelyear 1982 1983 )984 . ,1985 1986', 1987- 1988 1989 199(}" 1991 1992 1993 1994 1'995 19% "]997" 
4 
5 
6 
7 
8 
9 

10 
11 

1135' . 
1202 
1537 
852 
385 
276. 
129 

'0 

1172 
861 
890 

1122 
.- 548 

200 
i92 
'0 

1'552' 
903 
608 
581 
703 
334 
i24 
115 

1219 
675 
404 
386 
473 
251 
87 

17G7 
1831 
854, 
434, 
249 
240 
319 
170, 

FISHING MORTALITY RATES: 

4 
5 
6 
7 !J."!""", n.361 
S 0.504 0.500 
9 0.506 0 .. 423 

iO .. 0.563 0)65 
11 0.489 0.362 

F(4-9) 0)34 0.296 

n.365 0.329 
0.504 0.383 
0.445 0.344 
0..+99 0.389 
0.463 . 0.366 
0.291 0.~69 

0.317 
0.414 
0.389 
0.422 
0.405 
0.268 

STANDARD DEVIA nONS OF LOO(F): 

Age/Yf!",r 

168 

4 
5 
6 
7 
8 
9 

10 
11 

1982 

,0.24 
0.10 
O.ll 
0.10 
0.14 
0.12 
0.15 
0.18 

19~3 

0.14 
0.12 
0.12 
0.13 

,O.to 
0.l3 
0.15 
0.18 

19~4 

0.16 
0.09 
0.14 
0.12 . 

0.13 
0.14 
0.17 
0.18 

198'\ ,-19R6 

0.23 0.19 
0.12 O.ll 
0.12 (UO 
0.12 0.11 
0.12 0.12 
0.15 0.15 
0.16 0.18 
0.17 0.18 

"4025 
1331 
1358 
_ 595 

281 
159 
i67 
201 

'6067 
2983 
940 
903 
390 
181 
ii7 
116 

0.:424 0.373 
0.492 0.516 
0.5;25 0.588 
0.:j'07 0.463 
0.515 '0.510 
0;357 0.]44 

19R7 19RR 

- '0.27 ~>.30 

0.11 0.13 
0.10. ,0.09 
0.09 0.10 
0.11 0.09 
0.14 ~l12 

p.16 0.15 
0,18 0.17 

2781 
'4569 
'2144 

642 
607 
258 
jjj 

81 

0.341 
0.454 
0.487 
0.485 
0.5]1 
0.]13 

1989 

0.23 
,0.15 
0.1 ! 
0.09 
0.11 
0.11 
0.15 
0.17 

- 1361 
1996 
3137 
1'385 
418 
372 
ifS 
86 

1005 
105S 
1450 
2006 
854 
253 
24B 
115 

1729 
789 
769 
955 

1228 
545 
i79, 
167 

1.]75 
1335 
57l 
492 
618 
754 
36i 
ll5 

2499 
935 

1015 
423 
338 
420 
552 
243 

3149 
)!998 

702 
717 
300 
226 
298 
377 

'7007-
2518 
1524 
505 
488 
204 
i56 
197 

115:30 
'5603 
-1863 

1042 
325 . 

302 . 
i26 
91 

0.213 0.222 0.228 0.223 
0.358 0.325 0.395 0.322 0,312 

0.468 0.447 0.475 0.424 0,502 
0.541 0.555 0.434 0.582 0.556 
0.496 0.569 0.464 0.626 0.625 

0.580 
0.564 

0.488 V.U"tV. V.,)VI 0.581 0.676 0.567 
0.50] 0.577. 0.512 0.590. 0.618 0.55] 
0.345 0.384 0.381 0.391 0.384 

1990 

0.14 
O.to 
0.!3 
0.11 
0.11 
0.14 
0.15 
.0.18 

1991 

0.10 
0.10 
0.10 
0.12 
0.11 
0.13 
0.16 
0.18 

1992 

0.16 
0.09 
0.09 
0.09 
0.12 ' 
0.13 
0.15 
0.17 

1993 

0.10 
0.09 
0.07 
,0.09 
0.11 
0.14 
0.16 
0.18' 

1994 ·,995 

'0:16 0.15 
0.08 0.09 
0.10 O.!! 
0.08 . 0.12 
0.10 0.10 
0.12 .0.12 
0.16 ,0.16 
0.18 0.18 

0.407 " ... " ... ........ u. 
0.534' 0.531 
0:520 0:513 
0.51 g 0.511 
0.510 .0'.518' 
0.356 0.]42 u. 

0.24 0:30 
0.13 0.19 
0.!3 0.20 
0.13 0.21 
0.14" 0.21 
0.15 0.21 
0.17':' 0.22 
0.19 0.22 
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Table 3.2.9 (continued) 

D. TSA - Catch at age and trawler-CPUE, June-Dec .. Trend estimated. 

STOCK IN NUMBERS: 

Agelyear 1982 1983 1984 1985 1986 1987 t988 1989 1990 
4 16519 
5 17660 
6 23225 
7 12053 
8 3188 

18527 270CJ0 38322 2&369 56662 86244 44212 24921 

9 2748 
10 565 
I1 180 

12466 
!2008 
14500 
6236 
1590 
1371 
254 

13887 
8676 
7602 
8255 
3123 

844 
762 

ZOIS'J3 
9902 
5576 
4321 
4086 
1629 
418 

28036 
14176 
6230 
1244 
2376 
2354 
901 

STAND.AJ?J) DEVIA. T!ON OF STOCK ESTIMA TE!5: 

5 
6 
7 
8 

• 
10 
11 

1133 1183 
1200 864 
1614 891 
861 It83 
385 552 
28] 203 
134 197 
84 84 

8.6 
606 
57. 
734 
334 
124 
116 

FISHING MORTALITY RATES: 

5 
6 
7 

0.183 
0.27t 
0.435 

8 0.483 
9 0.491 

10 0.535 
11 0.460 

F(4-9) 0.324 

0.143 
0.255 
0.360 

0,(34 
0.240 
0,365 

0.490 0.504 
0.420 0.446 
0.358 0.496 
0.352 0.455 

0.292' 0."290 

1777 
821 .,4 

374 236 
480 . 224 

246 317 
85 161 

0.188 
0.255 
0.330 

0.175 
0.253 
0.315 

0.384 0.407 
0.341 0.385 
0.392 0.423 
0.368 0.406 

0.268 0.267 

STANDARD DEVIATIONS.OF LOG(F): 

4 
5 
6 
7 
8 

• 
10 
II 

1982 
0.24 
0.10 
0.11 
0.10 
0.14 
0.12 
0.15 
O.IR 

1983 
0.i7 
0.11 
0.11 
0.12 

'0.10 
0 .. 12-

. 0.15 
0.1:7 

1984 
G~t8 

0.09 
0.14 
0.12 
0.13 
0.13 
0."17 
0.18 

1985 
0.23 
0.1·3 
0.13 
0.12 
0.12 
0.15 
0.151 
0.17 

,.86 
0.10 
0.10 
0.12 
0.12 
0.15 
'0.18 
0.18 

21669 
19241 
9013· 
3683 
1742 
1308 
1253 

41713 
13814 

10896 
4813 
1862 
852 
651 

6477i 
28121 
8092 
6026 
2322 
840 
437 

32615 
43613 
16972 
4646 
3092 
1151 
417 

1286 2883 4411 1913 
1300 902 2052 2984 
557 847 602 1300 
257 355 553 382 
143 . 160 225 329 
150 103 112 151 
189 101 69 72 

0.240 
0.]55 
0.426 

0.194 
0.323 
0.386 

0.183 
0.305 
0.355 

0.479 1J •• n.... \J.'"tVU 

0.515 0.595 0.502 
0.497 0.467 0.500 
0.504 0.514 0.541 

0.354 0.35t 0.319 

1987 

O.ll 
0.10 
0.10 
0.11 
0.13 
0.16 

. 0.18 

1988 

0.30 
0.12 
~.09 
0.10 
0.10 
0.12 

'0.15 
o.n 

1989 

0.22 
0,14 
0,11 
0.10' 
0.11 
0.12 
0,15 
0.17 

0.205 
0.290 
0.459 

0.502 
0.498 
0.516 

0.349 

1990 
0.14 
0.10 
0.13 
0.11 
0.11 
0.14 
0.15 . 
0.18 . 

1991 1992 
18m3 21516 
18703 13617 
21756 12041 
26325 11731 
8782 13472 
2197 4064 
1529 998 
572 642 

1025 
1371 
1859 
772 
221 
213 
% 

0.239 
0:410 
0.466 

0.587 
0.658 
0.593 

0.392 

1991 
().lO 

0.10 
0.10 
0.12 
0.11 
OJ3 
0.16 
0.18 

716 
738 
875 

1098 
468 
152 
i39 

0.474 
0.468 

0.487 
0.530 
0.544 

0.399 

1992 

0.15 
0.09 
0.09 
0.10 
0.13 

·0.14 
0.16 
0.17 

O:lAcfmIWgrepslNwwg\Reports\l998\T329.Doc 

1993 

10706 
i4863 
7415 
6057 
6010 
6920 
2037 
481 

1185 
501 
.55 
537 
631 
294 
.92: 

0.238 
0.398 
0.516 
0.618 
0.653 
0.622 
0.640 

0.421 

1993 

0.09 
0.08 
0.07 
0.09 
0.11 
0.14 
0.16 
0.18 

1994 
15212 
7760 
9491 
3873 
2873 

261' 
2948 
8.3 

772 
877 
357 
296 
338 
438 
ili7 

0.260 
0.369 
0.490 
0.637 
0.715 
0.763 
0.707 

0.440 

1994 

0.14 
0.08 
0.10 
0.08 
0.10 
0.13 
0.16 
0.18 

1995 
12937 
9S83 
4859 
534. 
1864 
1195 
1003 
1098 

1996 

21493 
9079 
5893 
2428 
2393 

720 
476 

3'3 

1997 

28446 
14703 
5558 
3202 
1182 
1007 
305 
202 

1540 . 1849 4304 
561 1136 1321 
587 380 731 
239 367 225 
184 150 206 
228 119 87 
28i i40 63 

0.283 , 
0.473 
0.588 
0.6% 
0.681 
0.689 
0.677 

0.475 

1995 

0.14 
0.09 
0.11 
0.12 
0.11 
0.13 
0.16 . 

0.18 

0.287 
0.410 
0.518 

0.263 
0.417 
0.540 

0.666 0.706 
0.657 0.691 
0.656 0.683 
0.651 0.690 

0.450 0.457 

1996 
0.22 
0.12 
0.13 

. 0.14 
0.14 
0.15 
0.17 
0.19 

1997 

0.31 
0.18 
0.19 
0.20 
0.20 
0.21 
0.21 
0.21 
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Table ., ") , 1"'1 
.,J.L. • ..Lv. Saithe in Division Va. Fishing mortality. 

Run .titl,e : _Saithe Iceland Va (run: SVPSTJOl/VDl) 

At '~-May~98 10:24:5'2 

'l'radicional vpa us,i,ng file inpu~ for t:ermina1 F 

Table _8 ,Fishing"mortality:_(F:') at age 
YEAR 1978 '1979 1980 -1981 1982 , 1983 

AGE 

3 0,012 
4 '0'.074 

5 0'.154 

6 0.'212 

7 0.329 

0.010 0.011 O.Ol~ 

0.109 0_.064 0:.066 

0.17B 0.217 0:.119 

0.357 0.369 0'.366 
0.342 0.378 0.366 

,8 0.353 0.312 

'9 0-.303 0.171 

10 ~;.331 0.763 

0_026 0_004 

0.079 0.115 

0.195 0.103 

0.239 0.261 
0.558 0.361 

.,:11 -0 '. 304 0.670 

0.553 0..454,0.594 0.674 

0.276 0.493 0.658 0.526 

0.229 0.278 0.531 0.349 
0.394' 0;076 0.101 0.113 

1984 

0,001 

0.027 

0.071 
0.257 

0.391 

0.560 
0.562 

0.994 

0.881 

1985 

0_012 

0_120 

0.185 
0'.247 

0.358 

1986 

0'_048 

0.056 

0.177 

0.219 

0.315 

1987 

0_010 

0.104; 

0.251' 

0.3'65 
0.395 

0.376' 0.480 0.497 

0.211' 0.355, 0.588 

0.736 0_891 0.528 

0.531 0.908 0.833 
12 0.525 0_586 0.252 0.871 0.057 0.027 0.724 0.149 0.883 0.668 
13,0 . .566 

14 0_.431 

+gp 0.431 

FBAR 4- 9 0,~37 

0.603. 0.137 

0.655 0.253 
0_655 0.253 

0.245 0.310 

0 .• ,546 
0..4'43 
0'.443 

0".-3 i'1 

0.754 

0.361 
0'.-361 

0.387 

0.004 

0.123 

0.123 
0.340 

0.699 

0.824 

0.824 

0.311 

1.162 

0.644 

0.644 

0.250 

0_294 

0_744 

0'.744 

0.267 

2.283 

1.078 
1.078i 
0.367! 

FBAR 

Table "B' Fishin-g mor:tality (fl., at age 
YEAR ' 1988 1989 1990 19~1 1992 '1993 ' 1994 1995 1996 1997 'FBAR 95 

AGE 
3 0'.027 0.011 O_.OOB 0.-008 0.018 0.0"37 0.044 0.062 0.060 0.027 0.050' 

'4 0.060 O.lU 0.078 0.059 0.157 0.10-7 0.228 0.158 0.188 0.112 0.153 
5 0.188 0.150 0.205 0.237 0.392 0.225 0.254 0_330 0.304 O~225 0_286 

,6 0.342' 0.326 0.268 0,.426 0.498 0.421 0.332 0.445 0.40'0 0.367 

:.7 0.334, 0.278 0.506 0.507 .0.459 0.522 0.495 0.572 0.369 0.486 

8 -0;'447 0.396 0.503 0;543 0.362 0.550 0.621 9.719 0.596 0.512 

0.404 

0.476 

0.609 
9 0.:676 0.39g: 0.407 0.474 '0.436 0.657 0.669 0.663 0.610 0.512 0,.595 

10" 
11 

12 
13 

14 
+gp 

4- 9 

0_:408 
0.619 

0.420 
0_655 

0.526 

0.526 

0.342 

0.475 
0.729 

0.739 

0.601 

0.636 

0.636 

0.277 

0.313 
0.536 

0.476 
1.367 

0.673 

0.673 

0.328 

Q_636 

0.313 
0.262 

0.OB5 

0.273 

0.273 

0.375 

0_361 

0.295 

0.117 
0.676 
0_316 

0.316 

0.384 

O~560 

0.412 

0.511 

0.248 

0.306 

0.306 

0.414 

00961 

0.694 

0.579 

1.616 
0.426 

0.426 

0.433 

0.589' 

0.721 

0.338 
0.240 

0.426 

0.426 

0.481 
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0.543 

0.348 

0.540 

0.500 
0.374 

0.374 

0.411 

0.512 

0.512 

0.512 
0.512 

0.512 

0.512 

0.369 

0.548 

0.527 
0.463 

0.417 
0.437 



Table 3.2. 11. Sai the in Di ViSi;l3!f1 v:~, ~ Stock. ir:-~;;I1-l.:ll-nbers 

Run title: Saithe Iceland Va (run: SVPSTJOI/V01) 

At 4-May-98 10,24,52 

T".aditiona1 vpa using file input fo~ terminal F 

Table 10 Stock numbe". at age (start of year) Numbers*10h-3 

AGE 

3 49446 

17691 

18806 

8956 

4993 

3546 

55312 

39988 

13451 

13203 

5932 

1:l6 a 

28074 

44852 
29)46 

9220 

7562 
345Q 

1981 

19562 

22737 

34430 

19333 

5218 
4244 

2258 2040 1764 1624 

10 2239 1366 1407 1096 

11 1994 1317 522 916 

12 747 1205 552 298 

lJ. 352 , 362 549 351 
14 285 164 162 392 

+gp 172 0 285 432 

TOTAL 111484 un82 121745 110623 

22175 

15833 

11420 

25031 

10917 

33645 

11697 
11918 

11131 

16134 

41615 

21449 

12911 

8846 

7402 

34957 

38985 

21880 

9849 

5601 

4100 

,1995 1987 

73698 107944 

28281 

28300 

14883 

6302 

57534 

21891 

19414 

9786 

3757 

2206 1}40 2147 4310 2305 1625 

812 935 648 1003 2856 lJ23 
680 '391 540 n6 )93 959 

695 ,503 286 183 95 '130 

99 ,537 401 113 129 J2 
166 38 438 163 29 79 

358 1655 368 669 197 36 

99416 i01135 118323 122010 160674 224520 

Table 10 ,Stock number at age (st:a~t of yeal") Numbe[",!l~10'U-3 

AGE 

1995, 1989 

55611; 30683 
67514 

42474 

13940 

11038 

5396, 
1816 

44340 
61018 

28814 

8109 

6469 
2821 

1990 

20700 
24837 

32414 

47286 

11024 

5026 
3566 

1991 

21250 
16819 

18808 

21613 
29620 

8408 

2488 
HI 139 781 1553 19H 

11 639 402 398' 930 

12 342 ,282 159 190 

13 55 ,lS4 110 81 

14 23 82 23 

+gp 19 94 193 
TOTAL 219629' 190011 153250 128368 

1992 

1466) 

22132 
12981 

12U8 

11556 

14602, 
3998 

'20173 

~n87 

15482 
1178 

6044 

5980 

8322 
1268 2116 

843 124 

557 514 
120 '!05 

61 50 , , 
94933 ,78779 

1994 1995 1996 

17815 

15923 
8674 

10119 
3857 

2936 
2824 
35]] ,,, 
39J 

252 

2S9 

161 

67736 

28901 
13952 

10377 
5509 

5946 

1924 

1293 

1184 

1106 

405 
180 
41 

" 70872 

39912 
22242 

9753 

6106 

2890 
2747 

'61 
54"; 

538 
440 

236 

11S 

105 

86400 

1997 

24964 
30765 

15090 
5894 
]350 

1635 

1240 

2S9 

m 
211) 

, 117 

112 

84289 

O:\AcfmIWgrepslNwwgIReportsl19981T3211.[loc 

1998 GMST 78-95 AMST 

19894 
22520 

9965 

3343 

1681 
,DJ 
60S 

'" '" 151 

103 
113 

59383 

33020 
26166 

20125 

13756 
8342 

4576 

2414 

1331 

6'75 

343 

'" " 

39238 
30454 

23261 
15949 

9617 

5184 

2112 

1~89 

774 

'" '" 3J7 

17L 



------ .. -------.. ~- ....•.... ---.. ---- ----------.-... --

Table 3.2.12. Saithe in Division Va. Stock sunil-':naa~y table. 

Run title : Saithe Iceland Va (run: SVPSTJ02/V02) 

At 4-May-98 10:59:55 

Table 16 (without SOP cor:n~ctiolli 

Traditional vpa using, file input for terminal F 

RECRUITS TOTALBIO TOTSPBIO LANDINGS YIELD!SSB FEAR 4- 9 

.r..rith. 
Mean 

o Units 

172 

1962 

1963 

1964 
1965 

1966 
1967 

1968 

1969 

1970 

1971 

1972 
1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

19B1 

1982 

1983 

1984 

1985 

1986 

19B7 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

Age 3 
30999 

84106 

55195 
94062 

70223 

68332 

59672 

B8751 
66328 

50638 
26456 
26109 

25128 

25929 

31242 

21673 

19146 

55312 
'28074 

19562 

22175 

33645 

47675 

34957 

73698 

107944 

55611 

30683 
20700 

27250 

14663 

20173 

17815 

28901 

39912 

24964 

43833 
(Thousand:: 

277003 

336274 

380521 
465836 

550397 
648019 

697092 
762546 

755885 

717074 

603752 

516607 

434176 

387997 

347177 

300274 

307949 

342306 

349895 

333100 

318648 

330042 

358777 

353254 

418352 

501524 

5-15803 

479280 

453153 

374698 

302053 

255059 

210193 

185893 

188501 

200633 

415549 

(Tonnes) 

142184 

144613 

141947 

165999 

214136 

279292 

345778 

395280 

399454 

381384 

334676 

313690 

288073 

264701 

227245 

i86683 

165578 

159551 

163194 

166512 

175459 

190884 

179728 

168059 

177369 

172 509 

167291 

175806 

195067 

195547 

180747 

161116 

131121 

101024 

89846 

92695 

206590 
(Tonnes) 

50514 
48011 
60257' 

60177 

52003 

75712 

77549 

115853 

116601 

136764 

111301 

110888 

97568 

87954 

82003 

62026 

49672 

63504 

58347 

58986 

68615 

58266 

62719 

57101 

66376 

80559 

77247 

82425 

98130 

102737 

79597 

71648 
64338 

48650 

40099 

37158 

74204 

(Tonnes) 

O:\:Acfu:t\Wgreps\Nwwg\Repoits\-l998\T3212.Doc 

0.355 
0.332 

0.425 

0.363 

0.243 

0.271 

0.224 

0.293 

0.292 

0.359 

0.333 
0.354 

0.339 

0.332 

0.361 

0.332 

0.300 
0.398 

0.358 

0.354 

0.391 

0.305 
0.349 

0.340 

0.374 

0.467 

0.462 

0'.469 

0.503 

0.525 

0.440 

0.445 

0.480 

0.482 

0.446 

0.401 

0.3749 

0.287 
0.304 

0.250 

0.231 

0.178 

0.238 

0.210 

0.295 

0.323 

0.443 

0.361 
0.345 

0.288 

0.278 

0.326 

0.282 

0.237 

0.245 

0.310 
0.311., 

0.387 

0.340 

0.311 

0.250 
, 0.267 

0.367 

0.342 

0.277 

0.328 

0.375 

0.384 

0.414 

0.133 

0.481 

0.411 

0.369 

0.3187 



Tabie 342.13. Saithe in Division Va. Predictiori 'With management option - Input data. 

The SAS System 
May 4, 1998 

Saithe in the Iceland Grounds {Fishing Are-a Val 

, 
, 

Age 

3 , . 
5 
6 
7 , 
• .0 

11 
12 
13 14+ 

Unit 

Age 

3 , 
5 
6 
7 
8 
9 10 

11 
12 
13 
14+ 

Unit 

Age 

3 , 
5 
6 
7 
B 
9 10 

11 
12 
13 
l4+ 

I 

~rediction with management ,option table: Input data 

Stock I 
siz;e 

25.000 
19.923 
14:.106 

9'.865 

3. 343 1 
1'.6A7 

6:802! 
q.fi08 
0.167 
d .1-27 
0.153 
0.103 

Millions 

Nat.ural I 
mort~lity 

0.2000 
0.2000 
0.20_00 
0.2000 
o .. 2000 I 
0.2000 
0. 2000 1 
o 00 vo.:.vQQ 
0.200,0 

. "·0.2000 
0.2000 
0.2000 

-

Recruit-I
I 

Natural 
ment mortality 

25:0001 

I 
Millions I 

Recruit-
ment 

25.000 

0.2000 
0.2000 
0.2000 
0.20'00 
0.2000j 
0. 2000 1 

- 0.2000 
0;2000 
0'.2000 
0.2000 
0.2000 
0.2000 

-

Natural 
m~r~a1ity 

0~2000 
0.2000 
0.2000 

0.2000 
0.2000 
0.2000 
0.2000 
0.2000 
0.2000 

Mat.urity L t'rop.of -1-t'.["up.o[ •• 1 

ogive 

0.1200 
0,.2400 
0.4300 
0.6200 

" 0. 8200 1 . 0.9100 
0.9600! 
1_.00o_0 
1,._0000 
1.0000 
1.0000 
1.0000 

-

, 
bef. spaw. 

0.0000 
0.0000 
0.0000 
0.0000 
0.00001 
0.0000 
0.00001 ,.., ('\('\('\('\ 
v.vv'-'v 

0.0000 
0.0000 
0.0000 
0.0000 

- I 

n 
bef .spaw. 

0.0000 
0.0000 
0.0000 
0.0000 
0.00001 
0.0000 
o.ooo~! 
0.000,-, 
0.0000 
0.0000 
0.0000 
0.0000 

-

'(ear: 1999 

MaturitY!frop.6f rjProp.of M 
ogive bef.spaw, bef.spaw. 

0.12°°1 0.2400 

-~:-g~g 
0.7900j 
0.9100 I 
0-9600 

1.0000 I 
1.0000 

1. 00011 1.0000 
1.0000 

0.0000 
0.0000 
0.00001 
0,0000 
o.ooooj 
0.0000\ 
0.00001 
o:ooooi 
0.00001 

0.00011 0.0000 
0.0000 

0.0000 
0.0000' 
0.0000 
0-.0000 

0·???~1 
O.OUUUI 
o 0000 
0.0000 
0.0000 
0,0000 
0.0000 
0.0000 

- I . - I -

Ye'ar: 2000 

Maturity flrop-~ of F flr-op.of M 
ogive- bef.$~aw. bef.spaw; 

0;1200 0.0000 0.0000 
0.2400 0.0000 0.0000 
0.4300 0.0000 0.0000 

0. 9600 1 0.00001 0,0000 
1. 0000 I 0.0000 0.0000 
1. 0000 I 0.0000 0,0000 

1. ooo~ I 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 

Weight I 
in stock 

1.302 
2.009 
2.747 
3.537 
4. 973 1 
6.152 
7. 642 1 ". 7."" .... 
8.694 
9.24-4 
9.964 

11. 655 

Kilograms 

weight 
in stock 

1.302 
"1-.993 
2.799 
3.74:5 
~-. 7?~ I 
b .-llb I 
7 592 

7: 556 1 
8.694 
9.244 
9.'964 

11.655 

Kilograms 

: we'i-ght 
in stock 

1. 302 
1. 993 
2.787 
3. 781 1 
11 Rl1 

5: 913 1 
6.920 I 
7.556 
8.6941 

·"11 9.964 
11.655 

Exploit. I 
pattern 

0.0440 
0.'1340 
0.2510 
0.3550 

- -

O. 41fU I 
0.5340 
0.-5 220 1 
0.4:810 
0.'4630 
0.4070 
0.3800 
0.4330 

-

E.xploit. 
pattern 

0.0440 
0.1340 
0.2510 
0;-3550 , ,0.,1701 
0.'5340 I' 
0-- 5220 
0.4810 
0.4630 
0.4070 
0.3800 
0.4.330 

-

Ex'ploit 0 

-·pattern 

0.0440 
0.1340 
0.2510 
0. 3550 1 
n ~ 1111 

0:534°1 
0.5220 
0.4810 
0.4630 
0.4070 
0.3800 
0.4330 

Weight 
in catch 

1. 302 
2.009 
2.747 

'3.537 
- --

q. \;UJI 
6.152 
7. 642 1 ,. 7.5 ... v 

8.694 
9.,24!1 
9.964 

11. 655 

Kilograms 

I 

Weight 
in catch 

1. 302 
1.993 
2.799 
3.745 

~·??~l 
O. llb l 
7 592 
7.556 
8.694 
9.244 
9-.964 

11. 655 

Kiloarams 

Weight 
in catch 

1.302 
1.993 
2.787 
3. 781 1 
~ ~11 

5: 913 1 
6.920 
7.556 
8.694 
9.244 
9.964 

11. 655 

! ! 
I K~lograms I IK~logramsl 

Notes: Run name MANSTJ01 
Date and time: 04~J\Y98:12:36 

o:lAcfInIWgrepslNwwgIReportsll 9981T32J 3.Doc 

12:23 Monday~ 
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Table 3.2.14. Saithe in Division VR. Predic;;tiQn with,ntanaget)1e!ntoptio~ tabl~. 

The SAS SYS1;:elll 
SCiithe 'in ithe Iceland Grounds IF1shinq AJ:ea Val 

Prediction with management option table 

'fear: 199':1 I 'fear: 1999 

I I , 1 Refe~ence I 
Factor 

0.1647 0.2820 

Notes: Run name 
Date and time 

I I !;tOCK. 

1 
~P.stoCKI <;.:accn _1nl 

biomass biomass weight 

189,294 90713 30000 

: ' 

j 

" 

MANsirJ01 
04MAY98:12:)6 

Computation of ref. F: Simple m.ean, age 4,.- 9 
Basis for 1998 TAC coostraints 

1_ I , 1 Kefe~encel 
Factor 

0.0000 0.0000 
0.1000 0.0369 
0.2000 0.0738 
0.3000 0.1107 
0.4000 0.1475 
0.5000 0.,1844 
0.6000 0.2213 
0.7000 0.2582 
0.8000 0.2951 

Table 3.2.15. Saithe in Division Va. Yield per recruit - Inputdata. 

Stock 
biomass 

206152 

The SAS System 
May 4, 1998 

Saithe in the Iceland Grounds (fishing Area Va) 

1 

Age 

3 , 
5 
6 
7 
8 
9 

10 

" --
12 
13 
14 

Unit 

1 

1.:.0001 0.
2000

1 0.2000 
0.2000 

0.,' 2000 1 

1 1 

0,2000 
0.2000 

1 1 

0.2000 

1 1 

• 

Numbers 
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Tiibl~ 3.2.16. SaiL~e in Division Va. Yield per recr.lit ~ Summa..~j table. 

:rhe SAS System 
Saithe in the Iceland Grounds (Ii'-ish~ng Area VaJ 

Y-~eld per recruit_: :swrunafY table 

I 
I, 

, ' I,Referencel C~tch i'n[ Catch in[ 
factor , r;",!ibt;L'jj weight 

O.qOOO. 
0.0200 

I 0.0400 
0.1,;200 
0.1400 
0.1600, 
0.1800' 
0.2000 
o.22UOII 
0.2400' 
0.2600 
0.2800 
0.300'0 
0.3200 
0.3400 
0.3600 
0.3800 
0.4000 
O. 42lJlJ I 
0.4400 

0. 4600 1 
0,4900 
0.5000 
0.5200 
0.5400 
0.5600 
0.5800 
0.6000 
0.6200 
0.6400 

0. 6600 1 
0.6800 
0.7000 I 
0.7200 
0.7400 
0.7600 
0.7800 
O.BOOO 
0.8200 
0.B400 
0,9600 
0.8BOO 

0. 9000 1 
0,9200 

0. 9400 1 
0.9600 
0.9800 
1.0000 
1.0200 
1.0400 
1.0600 
1.0900 
1.1200 
1.14.00 

1.
1600 1 1.1800 

1.
2200 1 1.2600 

1.2800 
1.3000 
1. 3200 
1.3400 
1.3600 
1.4200 
1. 4400 
1.4600 

1. 4800 1 
1.5000 

0.0000 0.000 
0,0199 c' 0.O6? 

0.0399,: 0.12' 
0.1196 0.214 
0.i395 0,300 
0,1595 o.ib 
0~1794 O.3<i5 

0.2:1
931

1 0''''1
1 0;,1993 

0,2392 
0;'Z5!!1 

g:;~:~ 
0-.~319 9 
0.3399 
0.3598 
0.3787 
0.3997 

u. 41a6 1 
0.4385 

0. 4585 1 
0.4784 
0.4983 
0.5183 
0.5382 
0.5581 
0.5781 
0.5980 
0.6179 
0.6379 

0. 6578 1 
0.6777 

0. 6977 1 
0.7176 
0.7375 
0.7575 
0.7774 
0.7973 
O.iH73 
0.8372 
<).8511 
0.8711 

0, 8910 1 
0.9169 

0. 93691 
0.9568 
0.9767 
0.9967 
1.0166 
1.0365 
1.0565 
1.0764 
1.1163 
1.1362 

1. 1561 1 
1.17,61 

1. 2159 1 
1.2558 
1.2157 
1.2957 
1.3156 
1.3355 
1.3555 
1.4153 
1.4352 
1.4551 

1. 4751 1 
1.4950 

0.361 

0.391 
0,.'405 
0'.417 
0-;-428 ' 
0.438 
0.448 
0.457 
0.465 
0.473 
0.481[ 
0.488 
U.494[ 
0.501 
0.:'0 I 
0.512 
0.51a 
0.523 
0.528 
0.-533 
0.538 
0.542 

0. 546 1 
0.551 
0.5551 
0.559 
0.562 
0.566 
0.570 
Q.5?;3 
0.576 
Q'.5,80 
O;_~_83 

0.'596 
0:. 5~9,[ 
0'; 592 

0 . .5 95 1 
• 0'. 591 

0.600 
0.603 
0.605 
0.608 
0.610 
0.613 
0.617 
0.620 

0. 6221 
0.624 
0-: 628 1 
0.632 
0.634 
0.636 
0.638 
0.640 
0.642 
0.647 
0.649 
0.650 

0. 652 1 
0.654 

,'-0.000, 
396.196 
70!\.164 

p90.000 
1:4078.76B 
1548.082 
Hi02.176 
1'64~ .337, 

1,6.77 .12,-1.11 
1702.519 
1722.06J 

~~!~,:,~~~ 
1156.721 
1762.79'6 
1767.000 
1769.732 
1171.277 
1771.869,[ 
1771 .. 696 
11 IU. "u~ [ 
1169.626 
1 Ib I. !!4" 
1765.955 
1763.708 
1761.262 
1759.658 

'-1755.933 
1153.114 
1750.226 

174 1 • 289 1 
1744.318 
1741. 327 1 
1?38.326 
1735.326 
1132.333 
1729.354 
1126.394 
~723.~57 

1720.547 
1711.666 
1114.817 

1712. 001 1 
~709.220 

1106. 4151 
1703.767 
1101.096 
1698.462 
1695.867 
1693.309 
1690.799 
1686.307 
16B:J..453 
16B1.092 
1678. 747 1 
16?6.447 
16;J1. 953 1 
1667.596 
1665.467 
1663.370 
1661.306 
1659.272 
1657.269 
1651.438 
1649.552 
1647.694 
1645.863[ 
1644.058 

Stock: Stock 
.. i~e biomas."l 

5.016 21371. 521 
4.B03 19635.480 
4. 615 18146.0-54 
4.057 13939.934 
3.952 13198.318 
3.-857 12544.289 
3.771 ii964.674 
3.692 11446.-701 
3.m 11.,,,,, '3:'11 
3.555,10572:-929 
3.494 '10199.'156 
3.437 -"'9860.'617 
3;395 ' 95'52.'760 
3.336 927L721 
3.291 9014'.-21-3 
3.249 8777.431 
3.20? 8559.969 
3.170 9356.760 
:3 .13oi [ 61 69.02<i[ 
;:. ~-~? .7994.219 
.:I. UtH 1 7831:007 [ 
3.031 7678.225 
.:I. UU I 7534.954 
2.979 7400.004 
2.953 7272.a90 
2.927 7152.B21 
2.903 7039.187 
2.879 6931.445 
2.956 6929.111 
2.935 6731.756 
2.814,[ 66313. 994 1 
2.793 6550.478 

2.774:[ 6465. 898 1 
2.755: 6384.972 
2.7,]1 6301.44-' 
2.7190 6233.093 
2.702 6161.699 
2.695 6093.075 
2.669 6027. J4.a 
2.653 5963.457 
2.63.8 5902.158 
2,623 5943.nS 

2. .6081 bIS5.906[ 
2.594 5?30.-711 

2. 581 1 56-,-,.::I4::1[ 
2.56,7 5625.6B6 
2.554 5515.651 
2.541 552?172 
2.529 548D.1'53 
2.517 5434.528 
2.505 5390.229 
2.493 534'] .193 
2.471 5264.681 
2.460 5225.097 
2.449[ 5196. 563 1 
2.439 5149.033 
2.419[' 50.76.8151 
2.399 50 OB .131 
2.390 '4975.025 
2.381 4942.101 
2.372 4911.128 
2.363 4880.217 
2.354 4650.121 
2.329 4163.515 
2.320 '4135:956 
2.312 4108.916 

2. ~04',[ 
2.297 

4682. 435 1 
4656.494 

Note.';: Run name YIELD3 
Date .od time 04M1't.Y99:12:30 
Computat_ion of ref. , Simple mean, age :4 - 9 
F-O .1 factor 0.1849 
F-max factor 0.4249 
F-O .1 reference F 0.1943 
Ii'-max reference F 0.4235 
Recruitment Single recruit 

::;izc 

2.658 
2.461 
2.289 
1. 799 
1. 699 
1. 616 
1. S,43 
1. 47~ 

1. 26B 
1.227 
1.188 
1.153 
1.120 
1. 090 
1. 061 

1.Q351 
1.010 

u.""11 
0.965 
u." .... 
0.925 
J.906 
0.889 
0.872 
0.856 
0.841 
0.827 

813[ 
.~O~ 

U. IH '[ 
0.-775 
U. Ib4 
0.753 
0.742 
0.132 
.). ~22 
0.712 
0.103 
0.694 

0. 6861 
0.678 
o.b-/UI 
0.-6.62 
0.654 
0.647 
0 .. 640 
0.633 
0.627 
0.620 
0.608 
0.602 
0.596[ 
0.591 

0'_5_
80 1 0,.570 

0.565 
0.560 
0.555 
0.551 
0.546 
0.533 
0.529 
0.525 
0.521[ 
0.517 

bio:::a:::::: 

15886.899 
14221.542 
12199.951 

8B39.693 
8l.53.921 
?553.596 
7025. SOZ 
6559.940 

51'55.395 
4989.149 
4649.585 
4431.683 
4233.295 
4052.073 
3896.005 

",.o"."llVI 
:~~t·~~?· 
.0 .. "",. ::>""'1 
3341.998 
3229.968 
3125.621 
]028.209 
2937.073 
2851.635 
2171.381 
2695.858 
2624.662 
2557.433[ 
2493.950 

2433. 623 1 
2376.494 
2.-;22.229 
2270.618 
2221.471 
2174.614 -
2:29.89;,. 
2087.158 
2046.285 
2007.153 
1969.652_[ 
1933.-681 
IH9~.15UI 
1965.972 
IB34.069 ' 
1,B03.369 
1-1-73.804 
1"145.314 
1717.939 
1691.326 
1640.993 
1617.081 
1593.952[ 
1,571.566 
_1,528.892-j' 
1~81L 795 
1469l642; 
'1451.050 
1432.996 
1415.456 
1398.408 
1350.021 
1334.749 
1319.977 
1305. 390 1 
1291.274 

12:23 Monday, May 4, 1996 

Spawning time I 
Sp. stock [ ':Sp. stock: [ 
5i:!:~ bicmass 

2.658 15896.899 
2.461 14221.542 
,2.289 12799.951 
1._?O9 8939.693 
1.696 9153.921 
1. 616 7553.596 
l'.543 7025.,8n 
1. 411 .- 6559.,940 

;;;;1 ;;;;:;;:1 
i':~~~ ~~~~:~;~ 

. 1.227 4889;149 
1.188 4649'.585 
1.153 4431 '.683 
1.120 4233.295 
1.090 4052.073 
1.061 3986.005 

1.°"1 . 1.0,10 
3133. 3601 
:;~:.~~~ . 

v. '"'" [ 
0.965 ,,~""'. """I 3341.998 
v." .... ""'''',,. '""" 
0.925 3125.621 
0.906 3028.209 
0.889 2937.073 
0.872 2851.635 
0.856 2771.391 
0.841 2695.858 
0.927 2624.662 

0.
813

1 
0.800 

2557.433[ 
2493.850 

u. I~ 'I 
0.775 

L4.:1.:1.b':.:I[ 
2376.494 

U. 'b~ L.:ILL.':l!! 
0.153 2270.618 
0._142 2221. 471 
0.732 2174.614 ,. ~22 2129.a91 
0.112 2081.158 
0~703 2046.285 
0.694 2001.153 
0.686[ 
0.678 

1969. 652 1 
1933,.681' 

U. ,b tU [ 
0.662 

a~~.1~ul 
1865.972 

o. b:,4 lI:j.j~. Ub!! 
0.647 1803.369 
0.640 1773.804 
0.633 1145.314 
0.627 1717.839 
0.620 1691.326 
0.60B 1640.993 
0.602 1617.081 

0. 596 1 
0.591 

1593.952[ 
1571.569 

o .'5,BOl 
0._570 

1528.892'[ 
1488.795 

0.565 1469:64,2 
0.560 1451.050 
0.555 1432.996 
0.551 1415.456 
0.546 1398.409 
0.533 1350.021 
0.529 1334.749 
0.525 1319.811 

0. 521 1 
0.511 

1305.390 [ 
1291.274 
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Figure 3.2.1. Saithe in Division Va. Proportional catches in different gears 1980-1997 
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Figure 3.2.2. Bullum trawl landings of soothe in Division Va categorised by size da:sses .of vessels' and th't'lnum~er of 
vessels in each size class (only vessels-with morc"than 50 t annual landings). i 
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Figure 3.2.3. Giiinei iandings of saitne in Division Va categorised by size classes of vessels and number of Vessels in 
each size class (only vessels with more than 10 t annual landings). 
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Proportional bottom trawl landings 

91 92 93 94 95 96 ffl 

Ve., 

Proportional gill net lan~ings 

91 92 93 94 95 96 97 

Year 

Figure 3.2.4. Saithelandings in Division Va categorised by vessel size classes for 1991-1997. 
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Figure 3.2.5. Propotlionallandings ofsaithe in Division Va by gear and montIls in 1997. 
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Saithe catches in Icelandic waters in 1997 by main gear types (tonnes/square nm) 
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Figure 3.2.6. Icelandic saithe catches in Division Va in 1997 (tonnes/square nm). 
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Figure 3.2.7. Saithe in DivisionVa. -Prognosis in May 1997 and' esthn.1e in April 1998 for percent (by number) age 
distribution in the 1997 landings. 
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Figure 3.2.8. Saithe in Division Vac Mean weight at age in the catches 1987-1997. 
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Fitted values, 

1.00 ,~. ,. ___ 1 1 1 I -+c •• " .--r-I-i' I 
0.90 , •• .4_ "9 •• ~ 'v,~~ .'.-1 

Cl) I - '-".~ 'I1!.' I 'I ;:~ 11 :~Cf, •. {J':::1 '.-:~:-'~-:~:~-;:-~:-:-, 
0, I" 11 """"i- Age. group 61 I 
t: 0 40 ~-- '" L ---j 1 __ Age. group 71 1 . i 0:30 ~ , ',\~ __ Age'group8 

Q. ~.~~te:!,:san£~ --+-Agegroup9 

~.~~ 1 ....---~ 1 
U.UUI ,,- , , I 

1980 1982 1984 1986 1988 1990 1992 1994 1996 

Year 

Oiiginal data 

1 

1 

.. e ~: j~JlI~A~"OO" 
I 

• .a 1 - \1 1\\,1 , )( "'\ 11} \\\/11.1 1 ~ ~ : I 
' '1ft 0 70 I. M , 4. IT ............... -\\+1,--- cl-+---! __ A,...o. .... r ...... ' ...... A I 

I .E ~.~~ 1 ;\ / ~- '. \ \IU /\\\/ .11 I 1~':'~~~'vV"] I 
c V.OV ;<,,/'-j \ ! \ \ \~fff7 J' Age group 5 

,:2,,0.50 a ~r\ '\ f' 'I / -- ___ Age group 6 

&: ~.~~ 8?i.1c..'. \ \ 1 I ... --Age group 7 

Co U.<lU t-- it \ A \ 'I! f .ttt111--AgegrOUP81 
i:! 0.20 -~ ---~t__~A-' \--It-- J "--'1¥fI-l I-+--Age group 9 1 

u. ~:~~ -~~1~f:-.j:::<Z\(-!j 
1~1~1~1_1~1m1_1~1~ 

Year 

Figure 3,2.9. Saithe in Division Va. Maturity at age; data and fitted values 1980-\997 
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XSA - Tiaw!ei effort 

XSA - Trawler andgillnet CPUE 

90 91 92 93 94 95 96 97 

TSA - Catch in numbers, no trend estimated 

0.5 '1--------------------.1 
O.4t ....•.• • • . ~. ·1 

~ :r·~<~---.~ 
0: tLI --+--+----+---+----+--+----1. 

90 91 92 93 94 95 96 97 

Figure 3.2.10 Saithe in Division Va. Retrospective analysis ofXSA and TSA results. 
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Figure 3.2.10 (Cont'd) 

TSA - Catch in numbers, trend estimated 
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Yield and fishing m~rta!!ty 
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Figure 3.2.11. Saithe in Division Va. Fish stock summary 
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Figure 3.2.12. Saithe in Division V •. Stock and recruitment. 
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