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1 INTRODUCTION .
1.1 Participants

J. Boje Greenland '
J.J. Engelstoft Greenland

“A.C.Gundersen -~ - . Norway

E. Hjorleifsson Icetand

S.T. Jonsson Iceland

i I.J: Maguire . ... - FaroeIslands

CKH:Nedreaas - - - ;Notway
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12 L Terms of Reference

The Nonh Westem Workmg Group (Charrman 3’ Remert Faroé Islands) met af ICES Headquarters from 28 Apnl to 6

M

a)‘

2

o)

e)

ay, 1998 IO . - T

assess the status of and provide catch options for 1998 for the stocks of oceanic rédfish in Sub-arcas V, X1I and XIV,
Greenland halibut in Sub-areas V and XIV, cod in Sub-area XIV, NAFQ Sub-area ! and Divisions Va and Vb, saithe
in Divisions Va and Vb and haddock in Division Vh;

for cod, haddock and saithe in Division Vb, where an effort control management system is in effect, estimate the
'probablhty proﬁle ‘of fishing mortalifies which would be generated under the current éffort control scheme  and
provide effort options which have a high probability (>80 %) that the realised fishing mortaiities in 1998 wouid
correspond to the fishing mortality identified as within safe biological limits under items d) and ¢);

update survey arrd.ﬁshery: infordraridh'qn tl_if":_'fs“tdeks ‘of redfish i S_ub-areés V, VI, X1 en‘d XIV;

consrder the reference pomts proposed by the SGPAFM adoptmg those reterence pomts or presentmg alternauves
with reasons for the alternauve selecuon N

consider the harvest control rules proposed by the SGPAFM, taking into account uncertainties in the data, in the
assessments and in the biological processes, and assuming a stock-recruitment relatlonshlp, to estimate the

‘ prdbat_)l_lllyror_r_r_v01_d.1_ng llmrt reference pomls

'g)‘

h)

Di

update 1nf0rmat10n on quantlues ot dlsca:ds by gear ype Ior the ST.OCKS and Ilsnerles consmered Dy this g‘roup using
the format proposed by.the WGECO with a vrew to eslabhshmg a tlme serles

provide & delailed description of the. various ﬂeets (1.e., gears, seasons, mai'n ﬁshing grounds, and m ain species
where possible, provide the iandings, seieciion parameters, annual rﬁprtariﬁes and preumed Cai“u s by flee
species; o

—

and,

P |
dlild

-

update information on the stock composition, distribution and migrati'onidf the redfish stocks in Sub-areas V and
- XIV and comment on the possible relationship between pelagic “deep sea Sebastes mentella and the 5. mentella
fi shed in demersal ﬁshenes on the contmental shelf and slope o [ :

:d.-..-l e kL - ived the officinl reauest for advice fram Waaerh _On

nce lr“‘." dDUVC lCl Tils Ul I.C!ﬁlcllce WET el UCiaE Tequlse 10T aGViCe IToM th\.- MNOrth-sast

At!antie Flsherles Comrmssmn The Comrmssmn formally asked ICES to provide” information and advice on the

* ‘management of all the fish stocks in the NEAFC Convértion area for which sufficient ‘data’ are available to provide such



advice, taking into account the precautionary approach. The above Terms of Reference are supposed to cover this general
request.

In addition, ICES was particularly requested to provide information and advice on some speciﬁ'c items of which the

following are relevant to the North Western Working Group:

i) provide information on the relationship between pelagic *deep sea” Sebastes mentella and the S, menteifa; wﬁe—ﬁed-in
demersal fisheries on the continental shelf and slope; Dot

J) provide advice on the medium-term consequences of an adaptive harvesting strategy, based on a constant?annual
catch within each 5 year period, set at a level required to obtain sustamable yields of “Oceanic” S mentella: and
“deep sea 5. mentella; i T

k) describe the depth distribution of the pelagic components of S. mentelln by season, area ‘and' year'and
information on the stock identity of the deep sea type and oceanic type S, menrel[a b

1) advice NEAFC on an appropriate scientific monitoring scheme for the pelaglc ﬁshery for 8. mentella i 1n the Irmmger _

Sea considering the current knowiedge of the stock complexity and respond not later than i May 1998.

1.3 General comments

This year the terms of reference for the working group had been changed compared to former years especially- by
addmg two new ttems regardtng reference pomts and harvest contro! rules ThI.S tmplled a lot of extra work to the

the scheduled time and only after 1 1/2 day a

oy APl
_uuc LU llns blllk‘: 50 I.I. wa.a Ul.l.lll.- lL l

slow

[N  ,

1" et
fi Uddy all P:ullblpd.lll.b ll.clu d.lll\‘ULl

o -
C

1ubo o - A 1 : an
LELb J.llﬂl.t.-llcll JUI uiauuﬂal\}ll A0L LLIW P

The different items are dealt with on a stock by stock basis in the relevant chz{pte'rs.

The working grdup diécussed the urecauttdnery 'approacﬁ and evaluated the different bioiogical're'fe:r"ertcel‘[iciﬁuts as
suggested by the SGPAFM. The results of this are presented in the different chapters of the report. As the WG did not

have a preliminary draft of the SGPAFM [f_-ngrt before on the secand day of the meeting it was difficulf to g0’ into’ details
~with thm item. _A!so the group felt that the instructions how to ﬁnd!deﬁne the different reference points were not Dree:se
enough and sométimes even not very consistent. It was concluded that at present it is somewhat premature 10 come' up

with accurate values and it was especially difficult in cases where analytical assessments are poor or eévenlacking:
14 T 'Recql__‘iuinendations'

= Studies on stock identification of §. mentella and §. marinus should be continued. It is importarnt to work ‘further on
=tzcrtenc methods and momhologtcal methods should also be applled “The Working Group recommends that all
available genetic ‘results related to the stock” structure of §. mentelia in the Irmmger Sea should be ‘dealt w1th as a
Term of reference by the ICES Workmg Group on'the Apphcatmn of Genetics in Fisheries' and Maricalture'in' 1999.
A suggested Term of reference mlght be: Review all available genetic results to make conclusions about how the
s. mentélla types in‘ the Irmmger Sea'and adjacent waters shou]d be structured mto stocks or populatlons in’ order to
make an optimal biological managément. - : AR

. :_Ar_l operaticual ma_nual_ for the identiﬁcatic_)u of differen_t S. mentetta types is urgently required.

. "Reproductlve btology both spawnmg and larval drtft—of S. marmus in the area between Iceland and the Faroe
Islands needs to be studied in order to determine whether these fish mlght constitute a separate stock clement.

. Age readmgs In order 10 assess the redﬁsh stocks successfully, itis 1mportant 1o 1nvest|gate further the pOSSIblllty of
developing a reliable age reading technique. Iceland has just started to investigate the otoliths of S, marmus col]ected

2

- -




i

in recent years and Ndﬁvay:,"Rﬁ‘s’s’ia':andi""srpaﬁﬁ has worked further on the miatter sifice the last age reading workshop
held in Germany in 1995 (ICES C.M. 19961'('}:-1-}.

An Acoustic survey .on Trminger Sea should be conducted in June/July 1999. Due to the decreasing catch rates in the

: ﬁshery on véeanic redﬁsh (ICES' C.M. 1997/Asseds 13} as well asilow biomass estimate: in most recent acoustic

----- PP Y

-surveys (ICES C M 1996!(1 8 wm) tnc btudy L:roup on Keonsn ::.tocxs uum Cs M wywu :u reccmmenaeu a

ot Vammd odrmems e Afitha cnnamit o

; 'inlﬁmauonai surveys shouid be increased and vonducted at least every secand year.. In the light ofithe recent ah.ft in

e fishmg effort towards decper water on the Reykjanes Ridge (ICES, C.M. 1997/Assess:13) the Siudy Group finds the

néed for further: deep-sea: hauls (>500) in future: surveys. Furthermore; it:is important- prior to the: survey to

" investigate the ‘possibilities of ‘applying narrow.beam transducers, and new development in technology, in order o

- covenng the entlre dlstnbuuon area’ would be nccet.carj.

gim'-\ an estimate of fish dppppr than 500 meters_

Tt mmid ol omi dninarin .,1,_,_, ,..-. Y .
11 OfGer o' nave:tne'c statistics for th

S enben, - . . L . ..
SLICE 10T nternational fishery of S e, in tha . Irmineer .Sea a¢ complete and

LALILFILAN BASLRE ¥ AAL rentella in th 1w adln Qo MARpTIL

1 updated as possible: (also by depth). in advance of the ‘North -Western Working Group.:meéting every. year, the
“*“Working Group: recommends ICES to put forward a formal request both to NEAFC and FAO to send. their statistics
-as a-routine to-ICES: sinice not. all counmes report dlrcctly to ICES. Otherwuse the quallty of the advice. from ICES

© may be of reduced qualmr ' : SRR S

& =1k

&5 par 'chnuld analvqe and nrecent effm't and CPUE data Eogether w1th catch Statlstlcs and’ blologlcal
data fro this lnternatmnal fishery to ICES. 1" R ‘ Lo ‘

The Workmg Group rerterates its recommendation that each’ country should 'investigate and conduct scientific’ work

to find the. best factors fora narucular nroduct and ﬁsherv. and that the rcsults are Dubhshed/documcntcd and made

* " available for the asséssment work.

In order to gain important knowledge on the location of the nursery areas for the Oceanic redfish stock and of the
recru:tment to the Irmmger Sea, a joint intérnational synopuc trawl survey for- O-group andfor ]uvemle reclf' sh

A different approach to this would be to follow the extruded larvae from the sba@nin'z Erbﬁnd's in'the I?ﬁﬁrﬂzé? Sea
on their way to the nursery grounds by conductmg e.g., monthly surveys covermg the larvae/O-group as they
drift/swim.
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doubled from 1995 to 1996 and  from 1996 to: 1997, reachmg more Lhan 8500 t and 15 900 t(gutted weight),
- respectively.: The saithe catches declined- to 24.000 t (gutted -weight) in 1995 .and again to 17 000 t:(gutted weight) in
- 1996 but'increased slightly. again in :1997-ta:19 500 t{(gutted: welght) In- 1995 1997 most fleets increased itheir.effort
{Table 2.1 4). P

In 1977.an BEEZ was introduced in the Farge. area,’ fp|n'nrp 2.t S . The demercal fichary hu foreign. nations. havay mince

ana LF frh B RO e L L pearLHTHE AL e A Zr *

-decreased, The fishing:mortalities on cod remamed at a high level in-the first years, mcreased considerably. during the

-1980s and decreased theh to a very low level-in the first-half of the:1990s. In 1995 and especially in 1996 the, fishing
-mortalities increased again substantially, declined again in 1997, but-is 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 ito a relatively low
level. The increase was mainly due to the introduction of pair trawlers whereas the decrease is because of the reduction
in the availability. of saithe and, the increased availability of cod. The haddock catches decreased to a very low level due
to poor recruitment but has in 1995 ~1997 increased again as the recruitment has increased i in recent years,

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

In March 1994 the Faroese Parhament passed a Iaw on the regulatlon of ﬁshenes wnthm the EEZ. This law 1ntr0duced
quotas for 5 demersal stocks including the Faroe Plateau and the Faroe Bank cod, Farce haddock, Faroe salthe and
redfish. The quotas were allocated to each fleet category by percentage of the total quota and then equally divided
Detween all vessels in eacn category.

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

The catch quota management system introduced in the Faroese fisheries in 1994 was met with considerable criticism and
it resulted tn at least some tleets misreporting substantial portions of their catches. As a resuit of the dissatisfaction with
the catch quota management system, the Faroese Pariiament has adopted a iaw stipulating that the quota system would
end as of May 31, 1996. In addition, the Faroese government has developed. in close cooperation with the fishing
industry, a new system based on within fleet category 1nd1v1duat transferable effort quotas in days. The new system
entered into force on 1 June 1996,

Mo scttble ot mote e oAl 0] den g faen o offor i
14€ Wiliin Dicetl Calegory inddividual transferable cffort quotas apply o 1} the 1ong!mers less than 100 GRT, the Jiggers
and the single rawlers less than 400 HP, 2) the pair trawlers and 3) the longliners greater than 100 GRT. The single

trawlers 4001000 HP and greater than 1000 do not have effort limitations, but they are not allowed t f sh 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 to 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 100

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 caiches 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.




The number of days fished by gear category since 1985, the averages for 1985-1997 and 1990—1997 and the number of
days by category. fi-the Taw,: are presented in-Table 2.1.5. ﬁshmg yaar 1997/ 1998 thc number of days
allocated has b kd by 12. 5 %, comparcd to: the ycar before. : :

In addition to the number of days allocated in the law, it is _also stat_cgi in the law what percentage of total catéhes.c"nf_ cod,
haddock, saithe and'iedfish; respectively.-each fleet category are alloweéd:to fish; These percentages are as follows: -

Fleet category” "~ Cod ‘Haddock Saithe  Redfish
Longlmers< 1OOGRT Jlggers smg}e trawl: <400HP 51% 3% . 5% 1%
Longliners > IDOGRT ‘ : 23 % 2R S
Pairtrawlers . AN 10.25 % 9 % 8.5 %
Single trawlers > 400 HP 4% ¢ L% 13 % 90.5 %
Others oL L o 1% 2% . 03% 0.5 %

Technical measures such as area closures dunng the spawnmg penods to- protect juvemles and young fish and mesn size
regulations are also in enect S ; .




@ Table 2.1.1 Catches of COD in Vb by various faroese fleet categories.jonnes gutted weight.

Year Open Lcrnglﬁnere Singletrav Gill Jiggers STgﬁattau Singletrav'ﬁarirtrav;l Pairtrawl. Longﬁnen Indusirial Others - ﬁotal :
: boats <-100) GR1 < 400 HP net 400-1000h >1000 HP <1000 HP >1000HP > 100 GRT trawlers A1 A=
1985 5650 9659 2506 2N 1522 3051 4352 5393 2223 3133 b4 202| © 38037 :
1986 2946 4707 1643 443 919 2049 2840 10132 4793 1700 141 391 - 32704] -
1987 2151 3231 1393 283 638 1546 17N 6361 3273‘ 2586 112 30 23407 -
1988 591 3049 1114 568 1647 1660 1501 6065 3455, 3201 137 35| - 23022] -
1989 964 5986 1102 692 1913 1314 1157 2278 1729 3840 148 12 21135)] .
1930 511 4225 507 2m - 988 . 517 568 863 1259 2440 79 27 12184] -
19 342 2474 439 160 624 413 371 663 1038 1394 . 45 8 7968] -
1982 142 1359 325 1 376 161 192 634 1119 708 - 258 21 5295
1993 113 809 699 0 452 323 178 717 1141 701 40 23 5194 .
1924 244 1090 914 58 1507 332 448 651 1950 1259 50 7] . 8508
1995 732 3108 1135 55 4348 713 865 1164 2203 3328 8 1] . 17662}
1996 1345 6849 1562 g5 7388 1317 666 3313 7253 7340 S UBT 30] — 37225
1997 956 8569 1326 191 3287 1659 983 1966 4585 9571 20 23] - 33135| -
Table 2.1.2 CcltCheS of HADDOCK in Vb by various faroese fleet c:ategones Tonnes gutted welght s
Year Open Lcnngrhner: Singletrav Gill Jiggers  Singletravn Stngletrau Pairtrawl Pairtrawl Longhners Indus-tnal Others - Total BE R
boats < 100 GR1 < 400 HP net 400-1000h >1000 HP <1000 HP >1000HP - > 100 GR1 trawlers BB o
1985 903 5294 196 18 86 730 1055 2546 832 1816 15 28] -. 135701
1986 951 5038 250 4 62 354 664 2654 1313 1535 87 56] - 12067]
1987 1520 5414 313 3 47 639 274 2340 1251 1796 204 29| 13829L
1988 20 5219 167 2 50 436 253 1205 914 2076 161 13 10697]
1989 476 7399 122 2 173 425 213 862 749 2257 180 5 12866
1990 278 6109 A3 1 132 308 192 534 800 1815 68 18 10316] -
1991 213 4206 86 0 41 125 126 495 799 1321 52 5| 7469)
1892 76 1893 57 0 13 38 44 439 576 917 41 8 4103]
1993 27 783 217 0 6 145 37 424 713 821 98 4 3275}
1994 34 631 247 0 4 136 121 363 1046 952 93 3]  3s29|
1995 46 1010 296 0 15 207 9 370 695: 1630 1. OL - 4371]
1996 124 . 2351 437 0 60 572 163 562 1141 3068 - B 2] 8535|
1997 231 4860 447 0 72 966 405 973 1850 6059 127, of - 15890 -
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Table 2.1.3 - Calches of SAITHE in Vb by various faroese fleet categories. Tonnes gutted weight. _ _ -
Year Open  Longliner: Singletran Gill Jiggers  Singletrav Singletraw Pairtrawl Pairtrawl 1.ongliner: Industrial Others |7otal
boats < 100 GR7 < 400 HP net 400-1000h >1000 HP <1000 HP >1000HF > 100 GR1T trawlers
1985 89 38 23 13 982 2515 12923 10822 10805 28 60 79 38377
1986 107 67 K| 54 1296 1004 2872 &921 13173 21 254 330 36132
1987 244 52 116 157 1985 1468 7279 8134 15790 37 408 1 35700
1988 173 i 40 113 2575 2693 8224 7748 - . 17266 .. . . 31 501 . 21] 39586
1989 356 52 129 890 377 2148 7118 9440 16513 60 504 5] - 40132
1990 309 131 &4 122 4038 2123 10742 13127 23442 101 495 8} . 54721]
191 287 55 40 281 4795 625 6791 12978 22584 . 64 . 404 71 48910
1992 124 121 8 0 3300 151 2248 7677 17486 37 320 1| 31472
1993 168 56 39 0 2696 164 1879 6234 17639 29 203 3 29111}
1804 131 112 a7 2 3666 335 1995 5408 17243 63 202 ofF - 29194
1995 49 15 91 5 2320 215 2406 4288 - 14776 75 B of 24248}
1996 5 6 24 5 1580 213 1178 4118 1173 37 4 o 17353].
1997 9 14 &7 3 1746 495 2098 3491 “ 11529 72 76 1
Table 2.1.4. Fishing effort {days) by various faroese fleet categories in Vb. L : B
Year Open  Longliners  Singlatrawt Gill Jiggers  Singlotrawi  Singlstrawl . Pairtraw!  Palrtraw! Longliners
boats < 100 GAT < 400 HP natt 400-1000HP > 1000 HP <1000 HP > 1000 HP > 100 GRT
1985 372 7558 2171 108 3348 2077 5565 5389 3193 2973
1986 453 6692 1509 123 2745 1221 | 5402, 6573 7 4433 2176) -
1987 556 6728 1297 201 2973 1531 4389 6314 5546 2915
1988 2650 8753 1261 234 8072 2204 4964 6026 ' 6034 3203
1988 3831 12804 1445 208 10670 1993 4939 5175 5127 3369
1990 3080 14543 1159 157 9611 1853 . 40200 5444 7491 3521}
1991 3146 14801 1141 183 10332 1038 4005, . sess - . 7875 373l
1992 1885 10599 1150 181 10128 495 4174 3985 7243 2892| .
1993 1572 7497 2045 561 8056 1008 3577 2651 6335 2046 o
1994 2227 7625 2029 1833 13410 677 3825 2120 6227 2925
1995 3289 9742 1985 2052 18744 1342 4317 2694 6752 3959
1996 3733 12636 1475 2407 23563 1314 87800 3396 7285 a285|
1947 agre 13958 1704 2315 13379 1307 3704 3236 7718 5851
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Table 215, Etfort {days) used by various fleet categories in Vb1 1085-97, Also shown
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 ¢od,haddobk. .
saithe and redfish are regulated by the bycatch percentages given' in section 2.1.1.
Vaar Longlinare 0-100GRAT, jigoers Longliners - 1 " Pairtrawlere
frawlprscd(OHP =100 GRT
1985 13449 - . . . ..2973 B582
1986 11389 ¢ o 27e 11006
1987 11564 Cooees o 1ee0 -
1988 20736 ‘ ;3203 fC 120680 -
1989 28750 : 3369 10302
1990 28373 A T 73 12935
1991 29420 Co asT3 11303
1992 23762 . .2892 11228 -
1993 19170 . 2046 9186
1994 25291 - . 2925 8347
1995 33760 SO BN - < 9346
1996 22333 3050 o | 10778
1997 - 26281 3660 i 10362 -
Average (85-97) . 22637 C Co v 3074 10746
Average (91-97) 25717 : L ans L 10421
Allocated days 27405 Ui zeB0 . © 7197
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By 1N Trends in- landmgs

2.2 Faroe Plateau Cod

The nommal Iandmgs of cod (1986—1997) from the Faroe Plateau by nations.as Ofﬁ(}lall}' reported to ICES, are glven in

Table 2.2.1.1. The relatively high recruitment in 1980-83 maintained the good fishery for cod from 1983 to 1986 when

. the catches have:steadily-decreased from 1986 to.only 6,000 t in, 1993, the Jowest caich on record (Figure 2.2.6.1.5}. In

AT 1nhNE 4

1995 the: officially reported catches -increased to slightiy above 19,000 t. Landings increased speciaculatly in 15586, to
~above:4Q,000: t., the -highest value during the 1961 o 1996 time period. This. increase is believed to.be due to.a

combination of increased stock size, increased availability, and increased effective fishing effort as a result of the . new
management system introduced June 1, 1996. The catches decreased slightly in 1997 t0 34,000 ¢.

In recent years, statistics for the Faroese usnery in thai part of Sub-division Ila (i.c. Had) (see Figur 1 in last year’s
report) which, is wiihin the Faroese EEZ, have become. avmlable. It is expected tbat these catches are taken from the

: Faroe-Plateau area so. they are mcluded in the. total catches used.in_the assessment. This is deplcted in Table 2. 2 1.2
-~ under.the row labelled "Total used in the assessment No mformatxon on the Faroese catches in IIa were avmlable for
2 1993—1996 however.. The French catches of Faroe Plateau cod i in ‘1989 and 1990 Aas. reported to the Faroese authonUes_

The {fishery for Maroc Plateau cod in 1995 1/97 has been considerably better than in previous vears, an nd p preliminary

- infortnation for 1998 continues to indicate good fishing success, especta.lly for the Ionglmers Informal reports from the
fishing industry indicate misreported.1995 nominal catches in the order of 3, 330 t. (3,000t gutted weight) which were
‘added to the ofﬁc1ally reported catches in Table 2.2.1.2. Mtsreportmg Is pot suspected to have been a problem in 1996
~or1997 : o : . : o

During 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 of the catch from less than 10 % in 199310

25 % m‘l_QQS, bu:t havepot been successful m_1997 (Table 2.2.1.4).

_Flgure 2 2. 1 l shows the catch rates per da:,r from 1985 to 1997 for the long liners, trawlers and j thgers The catch rates
--have; generally decreased until 1992, _while they 1ncreased markedly from 1992/1993 to 1997, except for ‘the single

trawlers greater than 1000 HpP whose cod catches afe relatwely small The catch rates in 1997 seemed to level off for

B E -

some fleets (single trawiers < 4G0 l'.ll" j1gger5 angd longliners > 100 GRT) but increased for others \pau: trawlma,

Trmy

. longllners < lUU UKt ano Slngle trawxers quu— tuuﬁ nr)

222 Catch-;a_t;ageg
Catch in numbers -ai-age were updated to account for a change in the nomlnal catches for 1992, 93, 95 and 1996. Catch
at age for 1997 is provided for the Faroese fishery in Table 2.2.2.1. Faroese landings from mosi of the fleet categories
were sampled (Tabie 2.2,2.2). The caicii-in-numbers for the fleeis covered by the sampling scheme were calculated from
_.ihe age composition in each fleet category and raised by their respective catches. The age composition of the combined
- Faroese catch was used to raise the forelgn catches. Catch in numbers at age from 1961 to 1997 is shown in Table
2223, _ . 7 i 20
2.2.3 Mean 'ﬁet'ghtfa%age

= EMean wetghts-at-age clata for 1961 1997 are provlded for the Faroese ﬁshery in: Table 2.2 3 1. These were calculated
using the length/weight rélationship based on individual length/weight | measurements of samples from the Iandmgs The

values from 1961.to 1976, which were calculated, are replaced by actual values taken: from Jakupsstovu and Reinert
(1994), The sum-of-products-check for 1997 showed a dlscrepancy of 1 %.

‘--_‘Fig'\ji‘ﬁ 2231 ahﬂ‘v‘m the mean wetght—at—agefor_ 1Q’J'R o lQQ‘? From IQQI to 1995 T!'IP mp;m ws-mhtc at age have

i leal agec - 1ave

wincreased, but from 1995 101997 they have decreased. agam The decrease seems to contmue (at least for the. .ages most
< frequent in the catches).in. the first quarter.of 1998 (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. The data
were obtained during the Faroese groundfish surveys carried out during the spawnmg period (March) The average
‘maturlty at age for: 1983 to 1996 were used in years prlor to: 1983 : ‘ '
‘Conmderable changes have been: observed in-the’ proportton mature 4t age between years. In 1994 the proportron
increased for most of the ages, particularly for age groups 2, 3 and 4. The-observed- values were used: in:the: assessment
“as'in prevrous years, since calculattons dunng the 1995 assessment showed that smoothed values gave nearly ther same

-spawning stock biomass. o o]

2 2 S ‘ Grounri fish surveys
The groundnsh surveys in Faroese waters wrth the research vessel Magnus Heinason were initiated in 1983, Up to- 1991
_three cruises each year, with approxrmately 50 trawl stattons in each cruise, have beefl conducted between: February and
“the. end of March. In 1992 the penod was shortenéd by droppmg the ‘first craise. Random stratified sampling based on
depth stratification and on” general knowledge of the distribution of fish in the area has been used to 'seleet the: trawl

n}nf imen T 10O0YY A thivd 8 6}.... 1nn1 o P Hp, Py cnd np Fiwnd ctatinae Qiaaa 1004 11 otakinea seiaee i Frwemed
tions. In 1992 one third of the 1991 -stations were used as fixed stations. Since 1993 all stations weore fixed stations.
Tha ctandard ahundan timatac 10 tha otratifind mann et = huie nnlanlatad neine emninthed assfllanath ave
A AL oy 4] O oa {8 ] RIKMICLLO L Kk OLLCALAR LW L L OBIVTUAL Wl LA LA l-ln)lllﬁ WFELILALIL S HE s, =]
; .

The overali miean catch (Kg) of cod per unit effort (trawl hour} 1983—1998 is given'in- Flgure 2.2.5.1. The CPUE have
“incréased’ substantlally in 1995 and have remained high up to” 1998 Following a year class, the stratified mean cateh per

trawl hour normally increases the first '3-4 years of life, dnd’ decreases afterwards (Table2:2.6.1). From 1994 t&:1995,
however, there wasg an increase for all year classes (age groups 3-8 in 1994 compared to age eroups 4- 9 in “199%),

possibly hecause nf 1ncreased avmlahr]:tv A more nnrmal pichare is ohserved from 1996 08 (at:res > 4 decrease from one

SRS

"vear to- another) IR S
226 - "St:dek assessrnent

"22.61 . T __i[lgan

th
estigated fo A in i
sertes is derived from the annual Faroese groundfish survey (Table 2.2.6.1.1) showing the mean stratified number caught
' chfage group per trawl hour, The effort issetata constant value ( 100) ‘Ini order to use the most recent survey* vatiles
1n SA runs, the results were shlfted back in tlme by approxlmately three months for each year, and the t" sh were
‘ Idered to be one year younger to correspond to the end of the Iast year for whlch catch at age is avaﬂable

R

F10’hf (‘ﬂtr‘h nnd Pff'nrf Qflnpc hnvp hpan lﬂi‘lﬁﬂhﬂnhﬂr‘] fn!' tup'lng nf ﬂ'\F VDA 1 n h ) IIVIQQ§_Q7 'n‘=nm‘1's.nf ﬂ’!P NWWG

The, other catch and effort series available are obtained from long liners and frawlers (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 madé to
select those trips where the cod catches exceeded a certain percentage of the total catches The same series were also
'avallable to the North Westem Workmg Grotlp in 1995 97, : A .' : ca el

'In 1995 the North- Western Workrng Group scrutmtsed the tumng data ‘series and decided not to use pairtrawlers series
nor the smgle trawlers >"1000'HP in the’ assessment ‘to remove age’ group 2 from all of the commercial series and age
“group 3 for the smgle trawlers 400-999 HP. The decision not to use these series’ was based on ‘trends “ifi* the

catchabilities. In 1997, examination 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 longlmers < 100 LJRI have sometimes been used because they caughi 25 '

“percerit of the total cod catches (Table 2.2.1.4) on average. This catégory may have changed-its activity in:recent years

dueto thé low CPUE and partly diie fo the iniflueiice 6f chianged management rules. Thus this series was;not used -in:the .

1994 assessment as'done by ACFM in iti¢ autumn of 1995 arid is not used in the current assessment eithier.... : . ..

Yoo o Erat P AT T i o J-PUN L H O A—— i Froliwn sooililiding
m duulllUl‘l u.’lc series Dy the smgte trdwrers < ‘IUU nr is qutSbl.lUll'dUlC, because their uamug POSSI0Iics
el AT, . sorv only. These have been given specia I licenges 5
utuucm..cu uy spm,uu uldudg':ult:IIL J:Lllt:b lUI llllb ca g 1y ULy, plese 1 Ve uccu 5! von apu\-lal LILA LIS LU

inside the 12 nautical miles zone during' part-of the'year and different losed areas ‘outside 12'n. mile, mainly.to 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.
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affected by mlsreportlng ot‘ catches to- any.degrcc.and.the tuning dataare. not: ad]usted for: mlsreporung in i1993..

~ A multiplicative analysis-of the survey results.by'/ACFM in the autumn of 1995:4nd again-in-May 1996 indicated- that the
1995 and 1996 survey results should be considered as outliers..In 1996, the NWWG-further evaluated the usefulness of

the survey series as a consistent index of stock size ny uomg ADAFT calibrations by 5 year periods and caleulating the
catchability coefficient of the survey for each period. This showed a marked. increase in .catchability. during. the last
period, 1991 10 1995 and theicioie the suivey results were not -um,d i .hc assessment. In 1997, the anal ysis was

: average values but was still above typlcal values. observed durmg 1983 to 1993. ‘No attempt to use the survey resu]t in
callbratlons this year as it is expected that the higher catchabilities/availabilities in 91 to 95 (years of the Iast catch at agc

(=t b th L )

B L=

calibrations reported below as the. other mdlces prevmusly used the small longlmers and the large. trawlers appeared to
: suffer from trends in. cat,chabdmes over tlme o ,

‘ Vﬁvmfcre' Gﬂ!; tha ]u ng hngrg aragtar thar! lm GRT and IhF GInUIP h"ﬁWIFN 4()() to qu HP WE,I‘B used lI'l the XSA

_-F;shmu Fnr ggd on Fa_roc Plateau in 1905 97 and inthe. ﬁrst Dart of 1998 has been very successful and it is posmble that
the commercial indices of stock size used in the calibrations haye.also. beem affected by increased. availability, The
increase in CPUE for these fleets is less than that for the surveys, possibly because the increased 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 assessment, The
Working Group therefore went ahead with the calibrations using the two commercial indices, bearing 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 shrmkage of 0.5 and 2.0 were compared (Table 2.2.6.1.5 and Figure 2.2.6.1.2). Lighter shrinkage
oh N s

e Bmnsiie izt o te et o h

[£.U) Bavc [Ilgllt:l F's and lower spawning biomass, and is considered to be more realistic than 0.5, consistent-with the
P T o TPy > H T 3 H - -
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 (0.9 in 1996 and 1997 ;

- Insaddition to.the tuning series used last year, a new:tuning:series was introduced this year, for.comparison: It,is based
.. on logbooks.for.five longliners- > 100 GRT during the period- 1986-97, giving yield of the fish species caught and the
- corresponding number of hooks used.-In order to gel a.series giving directed fishery towards cod. the.catches of . tusk and

ling: together. had to he-less than 20 % of the cod catches. All these cod caiches and the.corresponding. hooks were. then

pooled for all five ships, and the CPUE is shown in-Figure 2:2.6.1.1 as kg/1000 hooks; The cod catches were br_olcen

into numbers at age, using the same age composition as for all longliners > 100 GRT. Just for comparison this series was
) uscd instead of the longliners > 100 GRT in XSA calibration and it generally gave. slightly higher biomasses and fower
_F's (Table 2.2.6.1.5). Further analyses of this new. series arre necessary, parucularly in attempnng to standardlse for
‘ mcnth and area effects befere it 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
. ,Ionglmers have a sinusoidal form, with nearly all the 1996 and 1997 values being positive; the 1997 values for the
] 'trawlers are more, balanced, but the overall slope of the trend is negative from 1986 to 1995, 'I'hc XSA run shows that
the. standard error of thc mean log. carchabllnty coefficients are relatively high. Thls is not surprising cons1der1ng lhat the
number of days ﬁshed is used as easure of ﬁshmg effort to calculate CPUE for all fleets Days f shed is not a verjf
" precise, and pf.",l'l'ld.pb ot "‘v'ery r '

. la H e s
Ians = TEL=] i a.ppl.uabuca as uul.uc NEMEQ il ¢ Caroes iy 127 -

. The Wc-rkmg Group consndered that the assessment was a useful reconstructlon of the history of the stocks, but it
“toricluded that the results were not sufﬁclemly precnse to be used for short term predlcnons The Workmg ‘Group noted

that the resilts'suggést ‘that the 1996 and 1997 spawning stock biomiasses are ‘about equal to the 1985 spawning stock
h:nmg:e concigtant unfh the nvmlnhlP CPLIE series fTah]P 2.2.6.1.3).

LR llaasyy s i e awae e o7 aenn maaw 0 VL

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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« gtock size *and therefore overestimate fishing-mortality. From & conservation:paint of view, such a retrospective pattern
is less worrying than when the endency.is to underestimate: F and overestimate stock size: IR LRSI TP IR ST

_*:The estimalted fishing mortalities aré-shown inTable 2.2.6.1 4 and in- Figure 2.2.6. 1.6. The average F for age:groups 3 to
7 s 1997 (F(; 7)) is esumatecl at 0.43, above Fra=0. 34

2. 2'6 27 *Stock ostimate's and rec-ruitmeht

) The' stock snze m numbers is given in Table 2.2.6.1.5. A summary of the VPA with récruitment set at 2 years
_ ‘_bromass estimates are given in Table 2 2 6 ] 6 and in Flgure 2.2.6.1.5. The stock-recruitment relatlonshrp is presented in
Figure 2.273.1. o L

The assessment connrms the poor recmltment observed 1n the Faroe Plateau ccd stock for the 1984 to 1991 year classes,
but the 1992 and 1993 year ciasses are estimated to be welil above the long term’ average. Due’to the-continuots poor
* recriitment frém 1984 to 1991 and the- high fishing mortalities; the spawning stock biomiass decliried steadily from 1983
to 1992 when it was lowest on record at 21,800 t. It has increased sharply since, with the increase ifi 1994 béing’ partly
due to a very htgh proportlon mature for ages 2 and 3 (Table 2.2.4.1) to 109,000 t in 1996. The spawning stock biomass

tha madinm tarm ac tha cirano 1992 and 1003 vear ‘rlaggas

L GD L Sulliig Lo LF SO il aosvio

227 ' Predictions of ¢atch and biomass

2._‘.2.'7.'1 | _ Sl:ior't-terl,_i_‘r:E p'recl:i.cﬁon._‘

Ac indinatad

n
4 B3 LOLREWERLAAR LU

‘rr\,rprhr-hnne )

" 'The “$tock-fecruitrient scatterplot (Figure 2:2.7.3.1% was:examined to: 1dentlfy biomass thresholds' below: which: the
recruitiment’ appears to decline: Similar-to last year’s analysis, there: are no clear breaking point where the probability: of

"'a\ﬁnmgn or Ql‘\ﬁ\fﬂ n‘mragp }mnr.glass is decreagsed, In- 1996 ‘tha WG~ 0"‘“5["5’1 ‘that nn stromi vear- plake: have: hasn
SB’s lower than 70.000¢, bt this has ¢ h:-mm«d now with' the 16 92 and 1993 vear class being: héadu ‘

s"o’ai.vnmg stock biomass of about 22,000t and 36, O()Ot resnectlvelv

' For Faroe Plateau cod the SGPAFM suggested ma of 21 OOOt ‘the lowest observed biomass, and By, _of 40, OOOt based
on Bpa—Bl,me‘ 35 assuming a o of about 0.40 (o- account for the relatively large uncertamties in the assessment In
previous vears, MBAL was considered to be 52, 000t The WG SUPpOoris the orooosals of the SGPAFM for hiomass
refe_rence pomts. ‘

.The SGPAFM did not make suggesnons for ﬁ hmg mortality reference pomts for Faroe Plateau cod. From the ¢u ent
N 'assessment, Fm is estimated to be equal 16015, Fyax to be equal to 0. 34 Fmed to be equal to 0.40; and FMS' ha be

_ estimated.to’ arige froni 0.33 :(Stefahssonand,‘B'ell, WD p're’pai'ed‘fo_r the SGPAFM) to 0.56 (NWWG:’ 5
: Workmg Group suggests that F, be set;at 0.35, that is, close to- Fyax F med and posmbly FMSY Over the per
by the assessment fishing mortality has been equal to of less than this FPa in 6 years s

. Followmg the. logic used to set Bpa, Fhm could be.set at F,m,--F,,ae1 643 , that is, F;;,=0.68, but F has. been est1mated to
: exceed this value in 3 years since 1961. Therefore fo]]owmg a logic’ sumlar to that leadmg to the Cl]OlC
__suggests that Fhm be selected as the hlghest fi shmg mortality observed in the t1me senes in this case Fhm

o : ) e

The above defined reference points should be regarded as preliminary due to the uncertainties in the assessment.
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2274  Long-term prediction R

‘The input data for the yield-per-recruit calculations (long-term predictions) ‘are‘given in Table 2.2.7.4.1. The average

values for the period 1961 97 were used as esttmates of explortatton pattern and mean wetght at-age and for the matunty
ogive the penod 19%3- 97 :

calculated at 0.15 and F.m at 0.33: The present average ttshmg mortallty ln 199! 01’ U 4_1 is somewhat hi gner than mcbe
reference points and also htgher than Fmed = 0. 40 ( thure 2.2, 7 3 1) ‘

2.2.3 Management considerations

In 1996, the Working Group estimated that the new management system proposed by the raroese govemment couid
reduce the fishing mortality.on cod in 1996 by a maximum of about 23 % if ail. the factors relating nominal fishing efiori
to fishing mortality were the same in 1996 as in 1995 except for the number of days fished. The Working Group
expected that it was highly unlikely, however, that all factors would remain the same, and it speculated that the decrease
in fishing mortality would probably be less than 23 %, or that perhaps fishing mortality would not decrease at afl. The
curreni assessment SUggests. rhat the u.-.hmg r.-:urt..hty douh}ed frefn E = ”T in !995 to F=52in 1006 as did thf- catch.

_______ s igrrarmamat hatoaa

fishing days, and the esttmated one The ﬁshmg mortality is generally nsrdered as belng the product of the nommal
- fishing effort exerted multlplted by a factor the catchability coefficient, AS mdtcated carlier, ﬁshmg day 1s an trnprer:tse
measure of the actual nommal ﬁshmg effort applted and it leaves consrderable scope for changes,, for example in the

: ﬂ._!mber nf hnnrq thed ar, the" amount of gear fished. The success of ﬁshmg is also related. to atmosphenc and

hvdrnlnmcal eondmons and to season Therefore by havmg the posmhlhty to choose when to fish, “one mrght
ttredormnantl'a.r fish durma those days when the success is expected to be the greatest and thus i mcrease the efﬁc1ency of
the ﬁshtng effort used. Thlrdly, it is expected that the avaﬂabr!lty of fish varies from year to year, and'therefore, 4 given
amount of. ﬁshtng effort will capture more fish when the avaﬂablhty is higher than normal. Evidence from the surveys
suggests that cod may have been more available from 1995 to 1997, and thrs may have affeeted the comrrtercral fishery
as well, especially for longliners.

In order to evaluate the fishing mortality that could be generated in the 1998/1999 fishing year from the present niimber
of fishing days allocated to each fishing fleets, the partial fishing mortalities by age (3 to 7) and year were caicufated Tor
each fleet fromr the-cateh at age ratios for-1985-to 1997. The days.are used as.shown in Figure 2.2.8.1. The partial Fs

were divided by each fleet’s yearly fishing effort to obtain estimates of the catchability coefficient by age, year and fleet.
These catchability coefficients thus calculated represent the variability observed in the period covered and it is assumed

that the same variability will be observed in the future. Therefore, knowing the number of fishing days allocated, it is
possible o estimate 't i ‘ by multiplying the number-of days allocated by the each
catchability, adding dpth en caleulating the frequency distribution of the regulting F.

The Ionglmers less than 100 feet, the jiggers and the single irawlers less than 400HP have been allocated collectively
8155 fishing days, because they have the flexibility to change from one type of fishing to the other. The longliners are
considered twice as efficient as the jiggers (this is supported by the catchability analysis (Table 2.2.8:1)),.and if they

E = =

decide to-fish as-jiggers-rather than longliners, they could double their number of days fished. In principle, the ST < 400

. could also double their number of days allocated by changing to fish as jiggers. Figure 2.2.8.2 shows the average partlal

F at age by ﬂeets for 1993 to 199‘7 and shows tharthe Fs depend on, whrch fleet is usmg the days.
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The number of days allocated to each fleet category are given in the table below:

Gear., ..y - Tral, -Optional change et
s aao allocation ' R
LL<100 8155 There are 8155 days fo be shared/chosen 16 bé f:shed either by = .~
longlining {<100), jigging or trawling (<400hp) B
ST<400 0. There are 8155 davs to be shared/chosen to be flshed enther bv _
ST T longlining {<100), jigging or trawling (<400hp) - : e 4
ST400-1000 ~ 0  No effort imitation, agsumed-to catch less than 4 % cod.
~ ST>1000 0 No effort Ilmltatton assumed to'atch léss thain 4'% cod.”
PT400-1000 2673
PT>1000 4524
LL>100 2660
“OPEN =~ '1’9250:_ S i R R R L N E -
_JIGGEHS Co There are 8155 days to be shared/choseri to'be’ erhE.‘d elther by‘3 o

_ Ionghnmg (<100) jigglng or trawhng (<400hp)

The probability density function of the potential fishing mortalities in 1998 given the allocated number of days‘tc'éach
fleets is given in Flgure 2.2.8.3. The fishing mortality referred to so far do not inctude the partial F exerted by the ST
400—100{) and ST > 1000 that have not been allocated cod’ ﬁshlng days Thesc two fleets should be expected to exert at
least a ﬁshmg rm)rtahty af 0. ()4 Thereforc in‘examining fable' 2.2:8.1 4 ﬁshlng mortality of 0.03 should be addéd o the
fi shmg mortallty co!umns to reﬂcct the actlvmes of these two ﬂeets It is not presently known by ‘what gear(s) the'8155
days a[locatcd col[ectwel}f L(J the LL<1()O the ST<4OO and the qugers wnll be used The greatest ﬁshmg mortallty

WOUIU ULL-UI' ll d.ll U]f: Udyb wcre llbﬂCU D)‘ L e Ol

rhdst double
“the suggested Fpa (Table 2.2.8.1). Thcrcfore a substanhal réduction i in the number of days would be reqmred to achleve

'T]
=
g
LW
3
4G
Rit]
o
172}
.
1]
o
Th
o’
-
CJ'
=
E

_would be équal to or less than 0.64 and 69 respectwely. that is lower than

'Fpa in (993 or 1995. Current biomass is estimated o be alicve Bpa

JIn addmnn to the effort control, the fleets .are r.unnn'-*.ed o he cnn%tramed to a nre-ag'reed snemeq comnosmon m the
C as mchcated m the table below ‘ - T

_ZGmupsofﬂeets Fleet Cowfiloter s i Cod v Hadddek o Saithe Redfish' i

- Group 1 : .Single-trawlcrs et my .. 4.0 175 . . 130 905

:Growp 2, . . - Pairtrawlers ... - ;. . :21.0. 1025 690 85
Group 3 Longliners > 100 GRT 23.0 28.0 R

. .Group 4, . Longliners and jiggers > 15 GRT o310 0 345 115 : 05

- Group5 . . Longlinersand jiggers<15GRT 200 =~ 235 60 T
., Growp6 . . Others .. . 1ol 20 05 05 ¢

. - e e '100 . 100 . 100 L Iog

lhese restnctions do not Lake mto account tnat several ol mese rleets are in. Iact mvolvcd in.a multlspemes ‘!nsnery ana
that the actual species composition in the water is unlikely to be exactly the same as in catches under the regulation.
Therefore, the regulation could result in discarding and misreporting, thus jeopardizing one of the eventual potential
benefits of an effort management system, an improvement in the quality of the information collected from the fisheries.

at T PR R

J.Vlanagemem 5yblﬂmb Udbeu on i‘.'-llUI'l LU[]IIUlb are t:xpt:ut:u 78] lC-d.Ll o UVCILdeLd.lIbdllUII lll UIC llbﬂlllg LIcCLs UUdebU
fishing captains will want to maximise the catch they can harvest with the fishing effort allocation they have received. In
the medium to long term, this process will lead to increased fishing efficiency of the fleets and it will be necessary to
decrease the total number of fishing days available to be allocated in order not to exert excessive fishing mortality. In
extreme cases, effort controls can lead to the fishery being open only for a few days per year.

In order to constrain ﬁqhung mgrfnhrv within reasonahle 1___‘!,5 it will therefore be necessary a___} ust the number of
days periodically. For this purpose, there is a need for a mechanism to monitor changes in fﬁm ency, and detailed
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“informiation” on the - activities of ‘the’ fleets, ‘on ‘the physwal characteristics’ of the boats and thelr equipment - should
" therefore be collected. . i

229 . Conmlentsontheassessment S e

The fishing mortahty estimatcd for 1996 in the current assessment (0 52) 1s consnderably iower than that est1mated for
« that year in the previous assessment (0.79), and F is estimated to have decreased in. 1997 compared to 1996. The pumber
of days utihzed in1997 18 presented in the tabie below B : :

Gear 1997
L - : utlllsatl
LL&i00 13706

ST<400 1685

ST400-1000 1063

8T=1000 3412

PT400—1000 2602

PT=1000 5397

LL>100 3087

OPEN 3207

JIGGERS 12280

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 inconsis_tent with it.

MU ceeamcermat Ab fhe Haree Plataai: amd ceoc e moablo waimnor Al asra flan a gtoole o abyebaniink
The assessment of the Faroe Plateau cod presented in this report indicate that the stock size has increased substantially
~ fioin its previous very low .'e'v'—‘l. Somc of this increase can be attributed to the average 1992 year-class and the above

- average 1993 year-class, but the cutrent assessment also shows several othet: year-c]asses as being. more 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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apie. 2.2.1.1. Faroe Plateau (Sub-division Vbi) cod. Nominal catches (t} by countries, 1986=1997 as. ornctauy <
repoiied (o ICES.
1986 1987 1988 1989 1990 1991 1992 1993, 1994 1995 1996 1897
Penmark 8 30 10 - - - - -
_Famalsiands 34482 21,303 22272 20535 12,232 6203 5,938 5,744 8724 18078 30406 33,556
" France ®T T el i7 R LE o oag gy o 2 -
~ Gefmany: | Leiatgl 12 5 B4 G -3 e 2° 2 e A
Norway 83 21 163 285 124 85 39 57 .. as’ . asT. - a4l 410
UK (Engl. and Wales) - 8 - - - 1 74 186 56 43 126
UK (Scotland) @ - - - - - - . - . -
United Kingdom - - - - - f - - - “ 324 7
Total 34505 21391 22467 20827 12,380 8,309 6,381 5,968 8,818 19,164 40,106 34,290
" Prailminary LR :
" inciuded in VbZ.
2 Auantity undmoun 1991,
2 Heported as Vb.
* Reported to the Faroese Coastal Guard.
Table 2.2.1.2. Nominal catch (tonnes) of COD in sub-division Vh1 (Faroe Platean) 1986-1997, as used in the
--assessment. ..
L Lo - {986... 1987 .. 1988 .- 1989 . 1990. - 1991 1992 1893 1994 1995 . - 1996
Dfficially raported . 34,505 . 21,391 22467 .20,827 12,380  8,309.. 6,361 5,988 BB1B. 19,164 40,106
Farcese catchas in 1A within :
Faroe area jurisdiction 715 1288 1,090 ast 154 |
Expected misreporting/discard 3330
French catches as reported
to Faroese authorities 12 17 ‘
Total used in the assessmer 34,505 21,881 23,182 22,068 13487 8,660 6535 5988  B,BI18 22494 40108 34,290 ‘
7 Preliminary ' |
\
|
|
Table 2.2.1.3. Catches of COD in Vb by various faroese fleet categories. Tonnes gutted weight.
Year Open Longliner: Singietraw Gill Jiggers  Singletraw Singletran Pairtrawl Fairtrawl Longliner: indusirial Gthers | Total
boals < 100 GARI < 400 HP_net 400-1000+ >1000 HP <1000 HP >1000HP > 100 GRT trawlers
1985 5650 0650 2506 281 1522 3051 4352 5393 2223 3133, 54 202| 08037
1986 2045 4707 16843 443 919 2049 2840 10132 4793 1700 141 3g1| 32704
1087 2151 3231 1393 283 638 1546 1781 8361 2273 2586 112 30] 23407
1988 591 3049 114 568 1647 1660 1501 6065 3455 3201 137 35 23022
1989 964 5086 1102 692 1913 1314 1157 2278 1729 3840 148 2] 21135
1980 511 4225 507 2m 988 517 568 863 1259 2440 70 271 12184
1991 212 2474 138 180 824 412 3r 883 1038 1394 45 8 7060
1982] 142 1358 325 1 376 161 192 634 1119 708 258 21 5205
1993 113 808 699 0 452 323 178 717 141 701 40 23 5194 .
1994 244 1080 914 58 1507 332 448 651 1950 1259 50 7 8508
1995 732 3108 1135 55 4348 713 865 1164 2903 3328 8 1 17662
1996 1345 6849 1562 95 7388 17 666 3313 7353 7340 &7 30| 37225
1997 956 8560 1326 191 3287 1659 283 1966 4585 8571 20 23 33135

16
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Table 2.2.1.4. The Fatoese catches (landed weight) of Faroe Plate

au cod 1985-1997 in Vb1 by percent different fleet

categories. o :
Yoar Open  Langliner: Singletran GIll Jiggers - Singlotraw Singleiraw Pairiraw] Pairtrawl Longliner: Industrial Others | Total
boats < 100 GRT<400 HP net A00-1000 > 1000 HP <1000 HP >1000HP > 100 GRY trawlers Gutt.weig|
1085 16.0 27.2 6.7 0.6 4.3 7.9 11.2 12.3 5.6 7.5 0.2 06| 35413
108s] a5 15,1 5.1 12 29 g2 - a5 296 - 148+ Bt 04 13| 31050
1987 9.9 48 e 0.5 z9 8.7 7.5 (260 14.5 5.3 8.5 o4 21897
1988 27 13.8 49 26 7.5 7.4 £.8 253 156 127 0.6 ozl 2191t
1989 47 28.8 5.3 32 0.2 8.1 5.5 105 B3 17.7 0.7 00| 20730
1990 4.3 353, 0 az 1.4 8.1 4.3 43 74 105 196 0.6 cgl 11900
1991 43 35 . 54 20 . 78 5.0 47 B.3 13.0 172. 0.6 0.1 7844
1992 2.7 60 &3 0.0 6.9 2.0 36 120 20.8 13.4 5.0 0.4 5195
1893) 23 158 133 0.0 8.9 62 . 3.6 142 217 127 0.8 0.4 4957
1994 a1 134 - 8d 0.5 187 3.6 521 B 23.2 150 0.5 0.1 7863
1995 42 180 B85 0.3 247 4.1 48 B5 12.4 185 0.0 00| 17157
1896 ai 193 42 0.3 196 35 R 8,1 8.6 207 6.2 o1y 35379
1997 3.1 283 4.4 0.5 9.8 5.1 29" 48 11.2 20.7 0.0 - 01] _ 30019
Tablc 2.2.2.1. Catch in numbers at age for Faroe Platean cod for each fleet in 1997, Numbers are in thousands and the
catch is in tonnes, round weight
Fleet Open Lk~ Strawl Jiggers . S.arawl.  Strawl. P.urawl. Pirawi.  LL Others  Total = Foreign  Total
Age boats~ <100 GRT <400 HP 400-999 HI>1000 HP <1000 HP >1000 HP >100 GRT Farfleats _floats
a G ] ] 7 ~ 0 G 7 o o il i S G
1 o 2 0 o T 0 o o 0 o 0 2 o 2
2 16 126 7 18 0 0 0 2 21 2 193 & 200
a 74 553 53 206 - 18 iG i5 59 233 & izst 44 =
4 261 2295 341 814 231 140 215 512 1651 kI 8498 210 . 8707
5 126 1043 140 311 200 116 177 429 1053 19 3613 117 . 3730
6 13 125 29 56 4i 23 34 77 236 3 637 21 657
7 22 231 16 35 16 10 15 9 231 2 619 20 639
8 5 57 4 13 4 2 3 8 &9 1 165 5 171
8 i 15 i 1 1 o i o 25 o 56 P2 52
10 3 a1 3 4 1 1 1 5 43 ] 93 .3 96
1 0 5 0 0 0 0 0 0 1 o 17 1 17
12 0 i ] o 1 o G o 2 i 5 & 5
13 0 0 o 0 o Q 0. 0 0 o 1 0 1
14 0 0 0. 0 ) 0 o .4 1 o 1 L0 1
___ 15 0 o o 0 0 0 o 0 0 o Q 0 0
Tat.num. 522 4483 598 1359 512, 302 451 1132 . 3568 73 1313t 424 13855
Catch, t 1048 0430 1457 3228 1688 981 1685 3766 9893 184 . 33280 1010 34290

Othars include gilinetters, pelagi’d frawl and lonalining for Aﬂanli@:fs'élmun and Atlantic halibut

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

Figet Size Samples Length Cloliths Waights
Longliners <100 GRT 148 23,608 2,854 2,149
Longliners >100 GRT 54 10,2685 2,144 839
Jiggers 33 5,122 1,320 1,319
Sing. trawlers <400 HP 14 2,296 83z 832
Sing. rawars 400-1000 HP 5 823 300 300
Sing. trawders >1000 HP 6 1,000 300 120
Pair trawlers <1000 HP 28 4,600 879 777
Pair trawiers >1000 HP 25 4,558 846 599
Total 311 52,330 10,472 6,935
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Table 2,2.2.3.

Run title : Cod FaroePlateaun Vbl (run: XSAPETQZ2/X¥02)

- iTahle
o ABRD
YEAR,

CAGE

©a,.
+gp.,
0 TOTALNUM,
TCNSLAND,
SOPCOF %,

. At 1-May-

98

1

Catch numbers a% age

10:10:19

161
g F Ay

3083,
2686,
1331,
loesg,
282,
372,
~ 78,
. 29'
Q,
8887,
21588,
91,

Catch numbers at. ag
?

W
o
(Y5

102
LAGEy o

Numbers*10**—3

4110,

4424,
2500, 3958,
1255, . :1280,
855, - 662,
g1, 284,
93, - 204,
s4, . 48,
22, . 30,
a, 0,
9724, 10578,
20967, 22215,
94, 96,

1961, 1959, ia70, 1871, 1

AGE

-5 11829, 878, 402, 328,
a, © s1be, 1183, 751,
4, © 3300, 2172, 821,
L S 1sda, 1685, 1287,
€, T4, 752, 1451,
7, 713, 244, 810,
q, 203, 300, 114,
9, a2, S44, 1783,

8, 0, T, 0,

o TOTALNUM, 193n7, 8762, S5447,
TONSLRND, 32371, 24183, 23010, 1
SCOPCOF &, 198, 99, 123,

1
RPup title : Cod FarpePlateau ¥hl [run: MSRPETOZ/MO2Y

At 1-May-98 10:10:19
i Catch numbers at aije Numbgfs‘lD**—B
1978, 1979, 1980, 1981, 1
; 555, . 57%, 1129,
3 1219, 1732, 2263,
" e, Jgaz, 1513, 1481,
s, 3218, 1601, 895,
€, 1941, 1808, 8g7,
. 7. 258, 193, 812,
i a A 134 aan
g, 201, 124, 31s,
9, 56, 37, 42,
P, 58, 38, 14,

bl TOTALNIM, 92645, 4239, 1746, 2485,
TONSLAND, 26385, 23112, 20513, . 22983, 2
SCQPCOF 4, 100, .. 98 - 126, . 104,

Tabla 1
TEAR, i
AGE,
2, 509, 2237, 243,
3, 2122, 2151, 2849,
1, 1945, 2187, 1481,
5, 1484, 1121,° 853,
&, 2178, 1028, 404,
3, 435z, 357, 294,
a, 168, 220, 291,
ER 33, 81, 50,
+gp, 25, 9 28,

] TOTALNUM, 895§, 10004, 6490,
TONSLAND, 23182, 22068, 13487,
SOPCOF 8, 101,

a8,

-1 T

Numbers*10s+-3

872,

5253,
8727,
125,

982, .

1139,

1958,
3373,
1286,
‘471,

314,

1260
182,

254,
122,
8783,
1485,
190,

208,
465,
476,

a31,

300,
135,
53,

3G,

35,

2636,
6335,

102, .

1064 14040 1acse
1864, 1865, 195¢,
2033, 852, 1337,
3021, 3230, 270,
2300, 2564, 2080,
630, 141s, 1339,
350, 363, 6056,
158, 155, 197,
a0 An T
£33y G0y L,
41, 63, 33,
a, a, a,
8612, 8691, 6666,
21078, 24212, 20418,
98, 113, 108,
V973, 1974, 1975, 1974,
723, 2161, - 2584, 1497,
3124, 1266,  ° 53639, -'415a,
1590, 18115 2157, ERE-E-S
707,70 a4, 2211 1380,
334, 563, 8113, 1427,
31z, 452, 295, 17,
227, 143, 190, 13,
121, 141 118, a0,
at, 91, 150, 35,
2284, 75689 14207, a1,
22228, 24581, 38775, "93,
191, 101, a7, 37,
1983, 1984, 1985, 1986,
2149, 4138, saj,’ 210;
5771, = 5234, 4484, 3588,
z7Ed,” Irg7, T oR7eE, 2482,
2748, 1461, 1669, 2373,
T1204; Tz, 74, raa7,
510, 314, 872, 236,
157, a2, 2o, 147,
104, 14, €5, 17,
102, 66, a0, 36,
15503, 15948, 18042, L8506,
38133, 36979, 33484, 34595,
87, 9% 35, . 98,
1953, 15954, 1355, 153346,
118, 553, 2553, 349,
186, 768, 2651, 5124,
591, 1035, 1960, 4572,
z13, 519, 388, 1530,
3z3, 122, a5, 1514,
94, 172, 115, 531,
32, ag, 111, 148,
22, 22, 43, 544,
25, 16, 48, 17,
2209, 3251, A982, 142186,
5988, . 8816, ,224%4, 40106,
102, 101, 101,

.89, .

1609,
26590,

860,
1706, -

B47,
309,

o

94, .

27, 0

8112,
23562,
lez,

C1977,

425,

1987,

257,
1362,

2811

2¢6ll,
3083,

12
2125

224,

za
o8,

€9,
26,
8512,
21351,

-98,

. 657,
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Table 2.2.3.1. Catch weight at -age: 1961-97%7.

Run title : Cod FaroePlateau Vbl (run: XSAPETO2/X02) .

At 1-May-98 10:10:18%

1965, -

1966, -

1967,

Table 2 Catch weights at age (kg)
YEAR, 196%, 17 1962, 1963, - 1964,
AGE
2, 1.0800, 1.0000, . 1.0340Q, L9700,
3, 2.2200, 2.2700, 1.2400, . 1.830Q0,
4, 3.4500,. 3.3500, 3.5100,  3.1500,
3, 4.69040, 4.5800, 4.6000, 4.3300,
&, 5.5200, 4.3300, .5.5800, &.08G0,
7, 7.0900, 9.0800, '6.78006, . 7.0000,
8, 9.9100, 6€.5900,  8.7100, . 6.2500,
S, 8.0300, 6.6640, 11.72Z200,  6.18G0,
+gp. 10.2700, :0.2700, 10.8200, 14.39040,
0 SOPCOFAC, .9068, .9444, L8573, .9824,
Table 2 Catch weighits at age {kg)
YEAR, 1948, 1968, 1970, 1971, 1872, 1973,
nGE }
2. L8800, 1.4300, .9600, L8100, .B6GD, 1.1104,
3, 1.7200, 1.4000, 2.2300, 1.8000, 1.€100, 2.0004,
q, 3.0700, 2.9500, 2.6900, 2.9800, 22,5800, 3.4100,
5, 4.120¢, 3.6700, 3.9400, 13,5800, 3.2500, 3,8300,
6, 4.6500, 4.8%00, 15,1400, 3.%400, 4.2900, 5.1000;
1, 5.5000, 5.0500, 6.4600, 4.8700, 4.9500, %.1000,
8, 7.6700, 7.4100, 10.3100, £.4800, 6.4800, 6.1200,
a, 10.9506, 3.8600, 7.3900, 6.3700, &,.9000, #§.6600,
+gp, 9.2800, 14,3900, 99,3400, 10.2z00, 1i.550G, 7,5704,
a SOFCOFAC, 1.05%48, 1.9851, .9943, 1.2264, 1.248]1, 1.0134,
1
Run title : Cod FaroePlateau Vbl (run: XSAPETQ2/¥02}
AL 1-May-98 10:10:19
Table 2 Catch weights at age (Xg)
YZAR. 1318, 1373, 1340, 1382, w28z, 1353,
AGE -
2 1.1124, . 8970, .92%0, 1.0800, 1.2300, 1.3380,
3, 1.3850, 1.6820, '1.4320, 1.4700, 11,4130, '1.9500,
4, 2.1400, 2.2110, 12,2200, 2.1800, 2.1380, 2.4030,
5. 31,1250, 33,0520, 3.1050, 3.2106, 3.1070, 3,1Q70
6, 4.3630, 3.0420, ;3.5_:35!0, 3.7006, 4.0120, 4.1100,
7. 5.9270, 4.7180, 4.3920, 4.2400, 5,4420, 5.0200,
8, 6.3480, 7.2720, 6.1000, 4.4300, ’'S.5630, 5.6010,
9, 84,7150, ©.3680, 77,6030, 6.6900, 5.2160, 'B,0130,
+qp, 12,3060, 13.0420, 9.86803, 10.0000, 6.7070, 8.0310,
0 SOFCOFAC, .9964, .9843, 1.0584, 1.0408, 1.0034, L9695,
Table 2  Catch weights at age (kg)
YEAR, 1988, 1983, 1390, 1991, 1agz, 1993,
* AGE
2, 1.0619, 1.0100, .9450, 1390, .9d90, 1.13550,
3, 1,7499, 1.59%7¢, 1.3000, 1.2710, 1.3640, 1.7040,
4, 2.3000, 2.E900, 1.95%0, 1.5700, L1.7790, Z2.4210,
5, 2.3149, Z2.9340, '2.53106, 2.5240., 2.3120Q, 3.1320,
ar 3,090, 3.:€80, 3.2730, 3.1850, 3.4770,  3.7230,
7, 3.39763, 3.7:00, 4,8520, 4.0860, 4.5450, 4¢4.9710,
a, 4.8960, 4.6820, 4.75B0, 5.65%60, E.2750, '6.1599,
9, 7.4870, &.1400, &.7040, 5.9730, 7.B190, 7.blag,
+qp, 8.28%0, §.1560, 8.c8%0, &.1470, 92.7250, 9.587G,
0 SCOPCOFAC, 1.0081, ,9774, L9897, 1.0597, 1.0193, 1.9213,
1 .

. 9200, . 9800, .9600,
1.4500, 1.7700,. 1.9304,.
2.5700, 2.7500, 3.1300,
3.7800, 3.510Q, 4.0400,.
5.65%00, 4.8000, 4.7800,
7.3100, 6.3200, 6.2500,
7.9300, 7.5100, 7.0000C,.
B8.0900, 10.340C, 11.0100G,

11.11064, 11.6500, 10.6900,
1.1262, 1.0905, 1.0224,

1974, 1915, 1976, 1571,
1.0800,  .78G5, 5405, - .8700.
2.2200, 11,7900, 1.7200, 1.7908
3,4400, 2.9800, 2,3400, 2.5300
4.3000, 4.2600, 3.7000, 3.6800,
5.1800, 5.4600, 5.2600, d4.5500
5.8800, 6.2300, €.4300, 5.3460,
§.1400, 7.5100, 6.3900, 6.2300,
§,6300, 7.3900, 8.3500, 8.3800,
7.6205, 8.i700, 13.5200, 15.7260
1.0134,  .9709,  .9853,  .7OLl%,

1udg, 133k, 123€, FEERD
1.1950,  .905¢, 1.0990, 1.0930
1.8880, '1.6380, 1.43%0, 1.3170
2,9800, 2.6260, 2.0460, 2.1600,
3,8790, 3.4000, 2.9360, 2.7680
'4.4700, 3.7520, 3.7860, 3.9080
5,4800, 4.2200, 4.6990, 5.4610,
£.4660, 4.7390, 5.8930, 6.3410,
6.6280, '6.5110, 9.7000, '8.5090,
10.9810, 10.9810, 8.8150, 9.81L0,

.9685,  .94391,  .9625,  _9642,

1994, 1335, 1358, 1337,
1.1840, 1.2180, 1.0160, ~ .9010
1.8430, 1.9860, 1.7370, 1.3419,
2.6i30, 2.6220, 2.7450, 1.9580,
3.6540, 3,9250, 3.30%0, 3.9120,
4.5840, 5.1@00, 1.1530, 4.1580,
4.9750, 6.0790, 4,93730, 4.4910,
7.1480, 6.2410, 5.2799, 5.3120,
8.5640, 7.7630, 5.5930, 8.1720
6.7960, 8.6270, 7.4820, 7.0560,
1.0136, 1.01D6, 9340, 1.0164,
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Table 2.Z2.4.1. Proportion mature of Farce PBlateau cod 1961-97. - : Ton e P

Run title : Cod FarsePlateau Vbl (run: XSAPET02/X02).: : ‘ . I T

At 1-May-98 10:10:19

Takle S Eroportion mature at age . . I
YEAR, 1961, 1962, 1963, 1944, 1965, . 19e6, 1967, i
AGE .
2, L1700, L1700, L 1700, 1708, .1700,. L1700, .1700,
3, . 6400, -6400, . 6400, . 6400, ©  .6400,; . 6400, . 6400,
4, .8700, -~ .8700, .§700, .8700, . .8700, - .8700, .874a4d,
5, .9500,- - .9500, . .9500, . .9500, .9500, - .9500, .9500,-
6, 1.0060,  1.0000, - 1.0000,- 1.0000,  1.0080, 1.0000,  1.0000,
7. 1.0000, - 1.0000, - 1.0000, -1.0000,:: 1.0000, 1.0000,: 1.0000,:
g, 1.000C¢, 1.0000, 1.C000, °1.0000,: 1.000C, 1.0000, Ll.gQ00OG,
9, 1.0000,- 1.0000, 1.0000, '1.0000, -1.0000, . 1.0000, 1.0000,.
+gp., . 1.0060, '1.0006, - 1.0000, - -1.0000, . 1..000Q,  1.0000, '1.0000,
Table 5 Proportion mature at age
AR, 1368, 1969, 18740, 1971, 1972, 1973, 1974, 19753, 1976, 1977,
AGE } . .
2, .l700, .l700, 1740, J1too, - -1700, w1700, 1700, L1700, .1700, .1700,
1, . 6400, .6400, . 6400, .6400, . 6400, L6400, . 5400, . 6400, . 5400, 6400,
4, .874a0, L2700, L8700, L8700, .8700, L8700, . 8700, .B704Q, . 8700, L8700,
Se 95040, L3500, L9500, ' -9500, .9500, L9500, L8500, . 9500, .g500, . 8500,
6, 1.2001, 1.204060, 1.0000, 1.0004, 1.0000, L.0000, 1.0000, 1.000Q, 1.0000, 1.0000,
Te 1.0000, 1.00400, 1.0000Q, 1.000Q, 1.0000, 1.0004a, 1.0000, 1,0000, 1.9900, 1.00400, - . :
8, 1.0000, 1.0000, 1.000Q0, 1.0p000, 1.0Q00, 1.0000, 4&,0000, 1.0000, 1.0000, 1.0000, - )
4, 1.0000, 1.0040, 1.0000, 1.0000, 1.0000, L1.0000; 1.6009, 1.0000, 1.0000, 1.0004, ¢
+OD, 1.0000, 1.3900, 1.000Q, 'l,po00, 1.p0CO, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
1 o ;
. . |

Run title : Cod FaroePlateau Vbl (run: XSAPETO2/X02}

At l-May-98 10;.0:19 |
Table 5§ Proportion mature at age
YEAR, 1973, L3%a, 1280, 1981, 18452, 1983, 1684, 1485, 1388, . 1987,

AGR ’ : )
2. L1700, .70, L1100, 1700, L1700, L6300, L4000, L0000, .ogoo, -0000,
3, L2400, L5400, L6400, L6400, L6400, L1100, . 8600, .. 5000, . 3809, .6700,
4, .B700, -4700, ° ,870Q, ° ,8700, L8700, .9300, .98C0, . 9600, .9300, .9100,
5¢ . 2500, L9500,  .8500, .9500, . 9500, 9400, ,9700,  .9600, 1.0000, 11,0000, !
&, 1.8000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 11,0000, 110000, 1.0000, .
T, 1.0000, 1.0080, 1.0000, 1.0000, 'l1.0000, -l1,4000, 1,0000, 1I1.0000, .9600, L.0004a,
B, 1.0000, 1.000Q0, 1.000Q0, 1,0000, 11,0000, 1.Q9000, 1.08000, 1.000Q, .9400, 1.0000,
a, 1.0000, 1.G000, °1,0000, 1.0000, °1.0000, -I.0000C, '1.0000, 1.0000, 11,0000, 1.0004,

+ap, 1,0000, 1.0000, 1,0000, 1‘.0900_, 1.0000, 1.0000, i.8000, 11,0000, 1.000G0, 1.0000, J

Table 35 Propartion mature at age

YEAR, 1368, 1989, 1990, 1991, 1662, 1993, 1594, 1995, _1996, 1997,

AGE . . . - . .
2, 060, L0500, .Qooo, L0000, L0800, L2500, L1200, L2100, .04qa0, .0000,
3, L1200, .5400, . 6800, . 7200, L2000, .1300, L8800, .. 5300, L4400, . 74400,
4, L9000, L8500, L5000, L8600, L8209, ° ,7800, .8800, .55040, L1540, .a3ag,
5. .9700, 1.0000, .9%00, 1.0009Q, LBH00, .9100, L8900, ° .7400, Ld700, .9300,
B, 1.0400,  1.9000, L8600, 11,0000, '1.9Q00Q, .9900G,  1.0000, .9700, L5400, 1.0000,
7. 1.0000, 1.0000, °,9800, 1,0000, 1.0000, 1.0000, (3800, 1.0000, 1.2000, 1.74000,
4, 1.9%90, 1.7000, 11,0000, 1.0000, °1,0600, 1.0000, 1.0000, 1.0000, -1,0049, 1.0000,
9, 1,3000, 1,2000, 11,0000, 1.0000, 11,0000, '1.0000, 1,000, 1,0000, 1,7909, 1.0000,

+ap. 1.00600, 1.0000, 1.0000, '1.9000, '1.0000, °l.0000.  1,0000, '1.0000, 1.39040, 1.0000,

1 : . :




a)

________________ ot Mo o lemiam Aok e : Th
lunmg series for Faroe Plateau Cod: a) Groundfish survey and b-h) commercial fleets. The
groundfish survey is shifted back by 3 months, meaning that the ages 2-8 in the years 1982-97

actially are ages 3-9 in'the years 1983-98. The first column from left shows the fishing effort
(relative unit for the groundfish 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 (sec below the name of each tuning series). "

FAROE PLATEAU COD (ICES SUBDIVISION VBL)

108 . o
R/V Magnus Heinason {Groundfish surveys} shifted back by 3 months
1582 1997 .
11 .9 1.0
2 B ; -
100 25.92 17.84 14.41 5.28 1.46 0.51 0.08
100 21.84 16.1% 5.08 3.29 1.31 0.13 0.01
100 42,96 15.46 6.21 1.31 1.57 D.ad D.01
100 Z26.65% 54.23 76.49 11.13 5.45 3.52 1.07
108 15.3¢% 34.48 45,95 7.22 0.91 1.15 .10
100 12.65 16.62 12.84 14.27 2.758 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
1040 2.10 4.72 18.10 3,94 1.26 " .65 0.13
100 4,48 2.32 1.63 3.29 1.18 044 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 52.83 68,85 37.41 28.04 g8.14 1.54 3.16
100 13.98 g4.47 35.21L 4.76 3.23 0.80 0.22
100 9.59 34.28 96.62 19.70 1.31 0.63 0.56
5)
LONGLINERS < 100 GRT

1985 1997

1101
29

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

BG8O 315 532 236 173 273 67 23 5

12774 1466 931 672 303 2740 216 34 4

14440 181 1302 481 317 119 86 85 14
14780 152 255 84 185 79 28 15 10
10523 109 198 164 230 50 22 9 )

7326 46 178 85 28 53 11 5 3

7443 180 166 140 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

21



D]
-=7F

TRAWLERS < 400 HP

1985 1897
1101
29 T
1987 -9 1120 257 g8z
1477 37 398 4166 68
1259 28 266 295 214
1196 36 188 144 71
1376 105 221 175 06
1144 1 274 141 29
1106 3 41 197 54
1148 18 33 27 59
1977 29 led a0 31
1600 . 48 13 101
1924 28 153 175 89
1424 32 281 162 48
1685 7 55 342 141
da}
SINGLE TRAWLERS 400-1000 HPE
1985 1997
1101
2 9
1969 29 665 339 @ 118
1133 5 239 658 141
1463 12 91 257 245
2175 23 169 14% 113
18572 122 171 156 58
1853 2 112 ‘55 19
1013 0 1 52 27
465 4 a 10 18
963 4 14 33
636 6 20 13 15
1302 17 40 70 47
12532 4 127 182 72
1063 0 18 232 200
a)
SINGLE TRAWLERS » 1000 HP
1885 1997
1 101
2 9
5295 26 706 520 230
5232 Z 258 813 206
4181 9 41 154 275
4481 16 105 9z 28
4572 8 44 S0 82
3601 10 12Q 63 36
3644 o - 8 51 28
35840 7 i5 15 29
3547 1 2 1le6 7
3500 9 20 28 34
378% 16 44 74 54
3526 2 76 79 34
3412 0 10 139 lle

22

54

11

33
16
28
91
49
10
22
22
42
10
33
83
29

o
0 -1

)
== no W

A B ol
s NN I S e e AR R B v e

1o
¢

91
62
82

169

Lot
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16

10
10
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(R

£)

PATR TRAWLERS 400-1000 HP

J

43
=77
2T

t

31
30

11

e

16 .

1985 1997

1101

2 9
4906 61 802 424 201 94 120
5853 20 848 2687 747 265 34
5575 45 383 755 927 221 4
5736 52 558 £98 467 663 108
4987 49 139 265 148 122 114
5273 1 77 92 68 35 28
5626 0 13 92 53 29 15
3832 2 lé 33 g7 38 17
2771 4 52 &0 26 38 15
1982 17 42 44 50 15 19
2388 26 62 108 T2 34 8
3207 9 341 373 154 73 22
2608 0 16 225 185 35 14

gl

PATR TRAWLERS > 1000 HP

—
HOMNMWWWOH&oHEUmND

L 0 ds Oy

17

10
34
25
29
17
1z

12
19

39
14

32

[a |
2

=

O~ U oy oM

=

1385 1997

1101

2 9
3064 14 370 218 98 39 47
4336 17 2¢7 1001 388 leaé 44
5420 7 117 319 484 173 46
5973 9 217 263 247 377 91
5111 10 73 152 119 104 99
T424 2 139 149 92 47 29
7673 1 21 134 82 45 25
6853 2 29 55 158 64 29
5953 4 79 106 48 64 24
5302 28 . 91 123 151 43 53
6069 42 115 191 142 71 16
6551 27 BoZ 845 290 180 a3
6406 2 59 513 430 77 3¢

h)

LONGLINERS > .100 GRT

1985 1997

101

29
2740 33 468 231 124 69 103
2085 2 95 3600 128 67 20
2444 5 25 132 232 117 56
2831 27 191 183 173 229 69
3220 314 306 230 163 i%z - -1i89
3367 32 344 179 123 B8 77
3442 14 47 289 98 - 52 30
2829 19 47 47 89 33 le
1754 3 78 76 26 47 12
2334 105 134 67 42 13 24
3648 151 384 221 152 Q0 28
4126 24 757 739 296 407 178

T LLD L2

5302 21 239 1651 1053 236 231

= e

—_
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oy N
WO P DD Y



[ TR T R S S I B Y n . e Y =T 2 s
ddille L..0.1.4. AochA LUl LOL bBaroe riateau Ccod.

Lowestoft VPA Version 3.1

1-May-38 10:08:58

Extended Survivors Analysis

Cod FarcePlateau Vbl (run: XSAPETQI2/X02)

CPUE data from File /users/fish/ifad/ifapwork/nwwg/cod_farp/FLEET.X02
Caktch data for 37 years. 1961 to 1997, Ages 2 to 10,
Fleet, First, Last, First, Last, Alpha, Beta
s ¥Year, year, age, age [

FLT17: SINGLE TRAWLE, 19853, 19%7, 4, 9,.000, 1.040
FLT18: LONGLINERS >, 1985, 1387, 3, 9,.000, 1.000
Time seriés weights:

Tapered time weighting applied

Power = 3 over 20 vears

Catchability analysis:

Catchability dependent on stock size for ageé-< 3
Reqression type = C

Minimum of 5 peints used for regression
survivor estimates shrunk to the population mean for ages < 3

Terminal population estimation:

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

5.E. of the mean to which the estimates are shrunk = 2.000

Prior weighting nct. applied . '

Tuning converged after 25 iterations

Regression weights

&1 _@og. g7, .nal, mEa. nte. agan. oot 1 1 ann
,.751,.820,.877,.221,.954, .078,.925, .99, 1 . l.oo0

Fishing movtalitiss :

Age, 18988, 1989, 1990, 1991, 1992, 1993, 1394, 1995, 199§, 1997

2,.067,.175,.077,.031, 020, ,010, .018, .059, . 033, .017
3,.342, .444,.353,.197,.099,.095,.085,.112, . 161, . LG4
4, .585,.721, .635, 489, .335, .176,.175, .324, .288, .329
5,.524,.764,.699, .59%,.411,-.251,.232, -252, .455, . 404
6,.730,.473,.702,.571, .669, 242, .217, .326,.767, .353

= 9a4 m1B FrA. EAA EEA ACE. 107 3ma oEn ana
Te.774,.0315,.685,.07C,.550,.453,.15%7,.225,.358, .20%

8,.632, 1.015,.769,.452, .455,.239, .333, .306,.%21, .822
o

5,.52%,.485,.671,.291,.255,.331,.25¢,.788, 2.125, 1.9871

1 .

X5h populatisn numbers [Thousands)

AGE

YEAR, 2, 3, 4, 5, &6, "7, 8, 9,

1988, 6.66E+03, 3.09E+03, 41.93E+03, 4.02E+0Q3,:4.65E+03, 1L.01E+03, 3,97E+02, -
1983, 1.54E+04, $.83E+03, 4.70E+063, 2,32E+03, 1.95E+03, 1,838+03, 3,81E+02
LYV 2.00RFPUI,; LLNDRTUY, 3,900 TUJ, L.B/LTUI, 0.038TUL, D.O0LTULy J.2J0LTUZ,
1991, 6.87E+03, 2.75E+03, 6.08E+03, 1.91E+Q3, 7.62E+02, 3.59E+02, 2Z,80E+0Z,
1552, 1.1SE+04, 5.45E+03, 1.33E+G3, 3.065E+03,.6.80E+02, 3,53E+02, 1.55E+0Z,
1993, 1.28E+04, 9.59%+03, 4.04E+03, 1.0BE+03, 1.66E+03, 2.85E+02, 1,67E+0Z,
1554, 3.43E+04, 1.04E+04, 7.14E+0G3, 2.78E+03, §.50E+0Z, 1.87E+05, 1.48E+0Z,
1995, 4.92E+04, 2.76E+04, 7.82E+03, 4.%1E+03, 1.80E+03, 4.55E+02, 7.16E+0Z,
1996, 1.18E+0d4, 3.80E+0d, 2.02E+04, 4.63E+03, 3.12E+03,. 1,07E+01, 2,8BE+02,’
1997, 1.28E+04, 9.31E+03, 2.65E+04, 1,24E+049, Z.41E+03, 1.19E+03, 3.37E+02,

Estimatad population abundance at 1lst Jan 1998

1.078+0E,

8.72E+01,
4,32E+02,
8,74E+01,

,.DOE+00, 1.03E+04, 6.47E+03, 1.56E+0d, 6.709E+03, 1.38E+03, 3.94E+02, 1.21E+02,

Taper'ﬁeighted geometric mean of the VPA populations:

¢ 1.39E+04, 1.10E+04, 7.27E+03, 3.49E+03, 1.59E+03, T.¥7E+02, 3.06E+02, 1.40E+02,

Standatd error of the welghted Log(VPA populations):

s.7117,.7315, ,7580, . 6851, . 6020, . 5886, . 5384, .5443,
1
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Fleet : FLT17: SINGLE TRAWLE

Age , 1385, 1986, 1987
3, No data for this fleet at this age
4 .54,  L.)4. -ed
5, .24, .18, .44
5 . 62, _aa,
T . .aa, .37,
[ .28, 0o,
4, -.10, .01,
Age  , 1988, 1989, 19%%C, 1991, 1992, 199%3, 1934, 1995, 1996, 1997
. 3, No data for this fleet at this age
i, .34, .67, -.06, -.13, .12, -.10, -1.03, -.41i, ~-.50, -.22
5, W11, .20, -.64, .45, .04, -.22, -.44, -.58, .04, .21
6, .35, L2l -u24, W45, .47, -3, -.46, ~.38, -.21, )
7. .43, A4, .28, .58, .38, =17, -.6B, =-.49, -.24. .17
8, .06, .37, -.23, ~-.21, .00, -.83, ~-,26, =-.95, -1,27, .0l
%, -.13, -,07,. -.21, ~-.07, .04, ~.13, .n3,  -.74, .07, .07

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

Age . 1, S, €, 7, a, 9
Mean Log g, 11,2292, -11.0241, -10.8422, -10.9422, -10.9422, -10.0427,
S.E(Log g), 5802, 4212, .4279, L4371, 5926, 1344,

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

Age, Slope , t-value , Intercept, RSguare, No Pts, Req s.e, Mean Q

4, 1.06, -.Zzad, 11.33, .62, i3, .65, ~il.23,
5, L85, .5a2s, 13.50, LBl 13, .36, -11.02,
8, 1.00, ~.020, li.96, .87, 13, .45, -10.94,
1, 1.31, -.323, 13,27, .65, 13, A8, -10.84,
8, .91, .u8e, 11.09, .54, 13, .52, -11.24,
S, - 51, 1.424, 13.47, .27, 13, .13 -11.0%,

Fleet : FLT18: LONGLINERS >

Age , 1985, 1586, 1967

3, .04, ~-,32, -1,30

4§, -.ié, -.23, -.3l

5, -.14, -.01, .-.23

§, .07, -.Gi, .8

T, 57, .15, .45

a, .64, -.08, .91

3, .s6, -.32, .75
‘ Age , 1986, 1569, 1990, 1991, 1992, 1993, 1994, 1995, 1995, 1997
s, .58 1i.i7, .73, -.01, -.54, -.12, .o%, ~-.31, -.95, -.0%
1, .36  .et, .ss .39, -.11, -.01, ~-.88, -.27, ~.i5,  .1§
s, .i%. .84, .57, .42z, ~-.27, -.88, -.81, ~-.53, _1§, .17
. 6, .00, .83, .%2, .0%, ~-.04, ~.28, -.98, -.41, .82, ~-.10
. <3, .35, .83, ~ .&&, .27, ~-.1&, .23, ~-.B2, ~-.20, .34, .22
8, .85, 1,08, .41, .20, ~-.i4, -.0% .23, .06, 1,12, .44
9, .75 .41, .73, ~-.24, -.57, ~-.04, =-.07, 1.03, 1,30, 1.42

Mzan log ¢atchability and standard scror of ages with catghability

independent of year class sitcengih apd constant w,p.&, Cims

Age , 3, 4, 5, 6, 7, 8,
Mean Log g, ~l2.0158, -11.252%, -10.5256, -18.5342, -10.3342, -10.5342
S.E(Log gi, L5847, .4740, -4370, L4692, -5871, LBTL0

Regression statistics :

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

3, 1.08, -.200, 12.16, .60, 13, .65, -12.02,
4, 1.14, -.547, 11.59, .69, 13, .56, =-11.25,
5, 1.14, -.619, 11.32, .68, 13, .52, -10.93,
&, .19, 1.091, 9.87, .16, 13, .37, -10.53,
7, .76, 1.163, a._38, .73, 13, .33, ~10.25,
8, .82, L7686, 9.30, .87, 13, .33, -168,07,
9, 75, L BEE, 8.76, .43, i3, .55, -ig.oz,



.

1

lest disaggregated esiimaies of survivors:

Age 2 Catchability dependent on age and year class strength
Year class = 1995

FLT17: SINGLE TRAWLE
Age, 2,

Survivors, 0.,

Raw Weighis,.000,

FLT18: LONGLINERS >
Age, 2,

survivors, 0.,

Raw Welghts, .000,

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated

Survivors, s.e, s.e, Ratio,, Weights, F

FLT17: SINGLE TRAWLE, 1.,.000,.00C,.00, 0,.000,.000

FLT18: LONGLINERS >, 1.,.000,.000,.00, 0,.000,.000 - i

P shrinkage mean, 10995.,.73,,,,.882,.0l6
F shrinkage mean, 6352., 2.00,,,,.118,.028
wWaighted prediction: :

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

Age 3 Catchability canstant w.r.t. time and dependent on age
Year class = 1994

FLT1?: SINMGLE TRAWLE
Age, 3, Z,

Survivors, 0., 0.,

Raw Weights, .000,.000,

FLT18: LONGLINERS >
Age, 13, 2,

surviveors, 6l78., 0.,
Raw Weights, 2.275, 006,

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
Survivors, s.e, S.e, Hatic,, Weighta, F

FLT]17: SINGLE TRAWLE, 1,,.000,.000,.00, 0,.000,.000
FLT18: LONGLINERS >, €178.,.611,.000,.0¢, 1,.901,.171

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

Weighted prediction:

sSurvivors, Int, Ext, N, Var, F
at end of year, g5.8, s.e,, Ratio,
6470.,.58,.15, 2,.251,.164

£, time and dependent on age

Age, 4, 3, 2,
Survivers, 12471., 0., 0.,
Raw Weights, 1.961,.000,.000,

FLT18: LONGLINERS >
BAgs, 4, 3 3

Survivors, 1820d., 14844., 0.,
Raw Weights, 2.%37, 1.642,.000,

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
Survivors, s.e, s.e, Ratio,, Weights, F
FLT17: SINGLE TRAWLE, 12471.,.606,.008,.00, 1,.28%,.397

FLT18: LONGLINERS >, 16%21.,.386,.098,,25, 2,.674,.308

F shrinkage mean, 20361., 2.00,,,,.037,.261
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Weighted prediction:

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e,, Ratio,
156p0., .32,.10, 4,.301,.329

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

Year class = 1992

FLT17: SINGLE TRAWLE

Age, 5, 4, 3, 2,

Survivors, B405., 4130,, 0., 0.,
Raw Weights, 3.451, 1.364,.000,.000,

FLT18: LONGLINERS >
4

Aga, &, 4, 3, 2,
Survivors, 8040., 5855,, 4979., O.,
Raw Welghts, 3.206, 2.043, 1.1%7, 000

< Walgh

Fleet, Estimated, Irt, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratie,, Weights, F
FLT17: SINGLE TRAWLE, 6873.,.359,.320,.89, 2, 418

FLT18: LONGLINERS >, 6652.,.298,.139,.47, 3,.560,.410
F shrinkage mean, 88%7., 2.00,,,,.022,.322
Weighted prediction:

Survivers, Int, Ext, N, Var, F
at end of year, s.e, s.e,, Ratio,
6786.,.23,.12, 6,.504,.404

FLT17: SINGLE TRAWLE

Age, 6, 5, 4, 3, 2,

survivers, 1627., 1427., g15., 0., 0.,
Raw Weights, 3.496, 2.248%,.871,.000,.900,

FLT18: LONGLINERS >

mee £ E A 3 7

Ages, & S5, 4, 3. 2,

Survivers, 1248., 1614., 1055., 1443,, 0.,
Raw Weights, 2.907, 2.127, 1.303,.781,.000,

Fissht, Bstimated, Int, Ext, Var, ¥, Scaled, Estimatsd

+ Survivors, s.e, s.e, Ratio,, Weights, F

FLT17: SINGLE TRAWLE, 1442.,.290,.132,.45, 3,.475,.345
>, 1328.,.267,.088,.33, 4,.508,.370C

F shrinkage mean, 1053., 2.00,,,,.01l8,.448
Weighted prediction:

Survivers, Int, Ext, N, Var, F
at end of year, s.e, s.e,, Ratio,
1375.,.20,.07, &,.3490,.3539

1

gye
Year class = 13%0

FLT17: SINGLE TRAWLE

Age, 7, 6, 5, 4, 3. 2,

Survivers, 466., 319., 221., 141., 0., 0.,
Raw Weights, 1.944,.941,.753,.331,.000,,004,

FLT18: LONGLINERS >

Rge, 7, 6, 5, 4, 3, 2,

Survivors, 897., 729., 231., 146., 349., C.,
Raw Weights, 1.041,.783,.700,.496,.292,.000,

" Fieet, Estimated, Int, Ext, Var, N, Scaled, Estimated

., Survivors, s.e, s.e, Ratio,, Weights, T

FLT17: SINGLE TRAWLE, 335.,.266,.223,.84, 4,.527, 1.004
FLT18: LONGLINERS >, 450.,.264,.351, 1.33, 5,.440,.827

F shrinkage mean, 893., 2.08,,,,.033,.4%9
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o

m
Survivars, Int, Ext, N, Var, F .
at end of year, s.e, s.e,, Ratia, . : i R TARTE -
394.,.19,.19, 10, 1.004,.904 . o

1
Age 8 Catchabillity constant w.r.t. time and age {fixed at the value for age} &

Year class = 1989

FLT17: SINGLE TRAWLE

Bee, A, 7. 6, 5, 4, 3, 3, S
Survivors, 122., 9%%., 83., 78., 110., 0., 0., ! i
Raw Weights, 1.148,.3816,.613,.498,.217,.000,.000, - it -

1 B0 ] 190 71 n '
1l., 80, 54., 1202., 1., 2., .- —

1, v
Surwivers, 1.,
Raw Weiqhts,.895, .437,.510,.463,,325,.189,.000Q,

Flaet, Estimated, Int, Ext, Var, N, Scalad, Estimated

y Survivors, s.e, 5.2, Ratio,, Weights, F :

FLT17: SINGLE TRAWLE, 9%9.,.269,,088,.33, 5,.517,.941
5

TTmAA . oW TATRG w144 ATg 14 1 13 g, A4 31
FLTLG: LOMGLIRERS >, 144.,.275,.314, 1.13, &,.443,.731
b
b il . el men s A Avn aca
F SULiiiRage WEaii, £03., €.U0, ¢ Udd, 204

survivors, Int, Ext, N, Var, F
&t end of year, s.e, s.e,, Ratia,
121.,.20,.16, 12,.808%,.322

1
Bge 9 Catchability constant w.r.t. time and age (fixed at the value for agel &
Year class = 1938 :

FLT17: SINGLE TRAWLE E
Age, 9, 8, 7, 6, 5, 4, 3, Z, : I )
Survivors, 26., 7., 15., l5., 20., 28., G., 0., P .
Raw Weights, 3.806,.3536,.470,,392,.310,,114,.000,.000, : B

LINERS >

hge, 9, 8, 7, 6, S5, 4, 3, 2. s : B
Survivors, 1i02., 75., 24., 3., 23., ZZ., Z4., 0., T
Raw Weights,.36},.278,.252,.326,.288,.171, .089,.000,

Fleet, Estimated, Int, Ext, Var, M, Scaled, Estimated

, Survivors, s.e, s5.e, rRatie,, Weighis, F
FLT17: SINGLE TRRWLE, 22.,.221,.164,.7%4, 6,.730, 1.151

_ a%a . Lol o '

5 », 31...276,.352, 1.2%, 7,.237,.%24

F shrinkage mean, %Z., Z,0G,,,,.033, 568 .
Weighted prediction:
Survivors, Int, Ext, N, Var, F

at end of year; s.e&, s.&,, Ratio
2%.,.19,.186, 14,.845%, 1.371
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noc- ne 1

Table 2.2.6.1.3. CPUEs for various faroese fleets siandardized to iheir own mean from 1963 -97. The 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

Year Open Longliners Smgletraw] Singletrawl Singletrawl Pairtraw! Dairtraw! Longliners Average
boats <100 GRT <400 HP  400-1000H > 1000 HP < 1000 HP > 1000 HP > 100 GRT

1985 7.21 2.97 1.60 186 = 290 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 1.1 1.45 1.30 1.59 1.69 1.24 1.02

1888 0.1 0.81 1.20 0.96 1.30 1.82 1.23 1.14

1888 c.12 1.05 1.12 g.82 0.97 0.73 0.72 .32

15580 0.08 0.68 0.57 0.24 0.55 027 0.38 0.80

1991 0.05 0.39 .62 0.43 0.39 018 _0.28 0.45

1992 0.04 .30 0.42 0.34 0.20 0.27 0.34 0.28

1993 0.03 .25 0.50 0.35 0.19 0.42 0.39 0.41

1904 005 031 0.71 0.4s - D45 053 073 0.58

1005 010 078 n7a8 072 : D83 OJB - 0.75 1.00

1996 018 1.26 142 128 070 1.50 - 215 2.05

1997 0.14 o 1.44 1.05 - 1.88 0.99 0.93 1.14 1.94

Ind96/Ind85 o 0.42° 0.88 0.69 0.24 1.01 - 1.54 - 184 .95

Ind97/Ind85 0.48 0.65 1.01 . 034 0.62 0.81 1.74 0.81

Aver96-97/avers5-86 0.59 0.81 0.77 0.35 0.60 0.89 2.00 0.8¢€
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.Run title

30

Cod FaroaPlatezu Vbl (run: XSAPETOS/X05)

At 3-May-95 15:28:23

L I R S O

CAt 3eMay-98 15:28:23 -

7,

Terminal Fs derived using XSA (With F shrinkage)

‘Fishing mortality

igaly [is8z,
-3348, 2701,
L5141, L4982,
L4086, , 4838,
5737, 1076,
4843, L5969,
9566 .3662,
§118, .EB26,

i 8715, LSE4L,
L6715, L5641,

- LeL53,

L 522E; -

(F) “at -age

1583, . 1564,
T7.2534, ¢, 1086,

.4138, 1 .2997,

.5172, 4523,

.5124, f.8229,

.5405, . .5659,

.487%9, L6677,

.3269,

L4BUS,

.48086,

L4944,

“-rishing mortality (F) at age

.. 1968, 1969,
‘1010, L1099,
14,2318, 30637
3g4e, L3808,
[UB3ae, L4180,
.4872,  .5708,
©.Tr32, L5118,
T.3%31, L3457,
4882,  .3499,
e 4882, -, 3499,
4642, 4375,

Terminal s derived using XSA

1970,

.0530,

71971,

0309,
501337,

L2225,

.Run title : Cod FaroePlateau Vbl (run: XSAPETOS/X05

Fishing mortality [F) at age
1878, 1979, 1980, 1981,
L0590, L3429, . 0544, .0521,
.1896, LZ2add, 2365, .2878,
.4290, .43c7, L3718, . 3359,
L4288, L5040, . 4335, .4409,
.48350, .+904, .5181, L5634,
. 5869, L4478, L4117, L6238,
.56173, L6305, L6434, L5010,
.5054, L5188, L4793, L5111,
L5054, .516%, L4793, L5111,
Te -4259, -4274, .35%43, L4644,
Fishing mortality (F) at age
1288, 19839, 1930, 1991,
0672, L1751, 0769, L0310,
L3423, 4440, L3533, .1973,
L5646, L1211, .6348, .4893,
.5243, .T€38, L6987, . 5987,
L7297, .8725, L7025, L5707,
_ti3e, .91a3, L5685, .5897,
.6315, 1.0153, L7690, L4519,
L5292, L4951, L6707, L2912,
L5292, L4951, L6707, L2912,
7. L5389, L7439, .ol16, .4851,

1932,

,a579,
2214,
.3603,
.30086,
.4103,
L6912,
5523,
L4826,
.4826,
.4128,

1992,

.01895,
. 0990,
.3348,
.4109,
L5687,
5498,
.4553,
L2582,
L2582,
4126,

(With F shrinkage!

1583,

S0959,
48602,
.5535,
L6413,
7543,
1.1115,

L9373,/
.8Q78, -

.3078,
L7042,

19493,

.o1o2,
L0850,
1762,
,2514,
L2425,
.452%,
L2385,
,3309,
L3309,

.2436,

1884,

L1063,
. 3701,
5644,
L6502,
4537,
L4443,
L5115,
L5230,
.5280,
L4965,

1994,

.aid1,
L0851,
L1747,
L2315,
.2174,
L1866,
,3325,
L2564,
L2564,
L181%,

1975, . A

L0774}

3191,
L4353,
.4134,
.i544,

.3504, .
L4465,
,4235,; -

.4235,
L3947,

1985,

0648,
3505,
.5052,
L5858,
.89085,

1.1098,

1.1159,

1.0399,

1.0393,
.€8B3,

1995,

.059q,
112z,
.3243,
.2517,
32632,
,327a,
L3063,
.7873,
7873,
2885,

L0247,
34480,
L6114,
L6971,
LHhEg,
L7371,
L2426,
L4801,
L4805,
L6360,

1996,

L0333,
L1614,
2RI,
.4545,
R-YE S
.9498,
L9208,
»249,
249,
L5247,

2
2

1

1.

283,
2210,
4623,
L4702,
L5469,
L4129,
LBEeT,
L5329,
. 5329,
L4227,

1897, FBAR 95-97

L0174,
. 1643,
L3286,
.4037,
.3593,
. 3038,
.8215,
L0713,
0913,
-4319,

.0366,
L1480,
L3135,
L3700,
L4843,
L1272,
L6029,
L.3285,




Table 2.2.6.1.5, Terminal Fs from XSA.

Run title : Cod FaroePlateau Vbl

o

]

At 1-May-98

Table 10
YEAR,

AGE
2,

Terminal Fs derived using XSA (With

sStock number at age

1961,

12019,
7385,
3747,
2699,

666,
6€8,
155,
66,
. 0.
-274013,

Stock
1968,

17582,
17744,
2020,
2525,
3787,
- 986,
419,

3
I

L9
52050,

19:10:19

1962,

20654,
7042,
3516,
1863,
1245,

335,
210,
58,

9,
35021, -

1963,

20290,
12967,

3503,
1825,

752,
584,
130,
87,
.o,
40138,

frun: XSAPET02/X02)

1964,

21834,

12893,
6986,
17140,

ags,
asa,
294,
112,
0,
45083,

{start of year)}

1965,

8269,
16037,
7823,
© 3639,
830,
418,
151,
169,

9,
37332,

number at age (start of yearl:

1969, . .

93z25;

13012,

11522,
1976, .
1212;

1967, 7

393, .
240,
0;°
42647,

1370,

609,
6840,

S 7843,
6447,
2682,
561,
.985,
138,

- u'
7 34085,

1971,

11928,

6684,

4548,
1456,
3754,
1516,
238,
ila,

a,
33643,

1972,

21320,
9469,
1788,
2981,
2483,

L1760,
779,
-

o,
43673,

Run title : Cad FaroePlateau Ybl {run: XSAPETDZ/X02]

At 1-May-33 10:10:19

Takle 10
YEAR,

F shrinkagel

Humbers*1Q+¥~3

1366,

18566,
5309,
10207,
4085,
1698,
L
200,
g0, . -

o,
allgé,

1967,

23451,
13990,
4034,

CH475,°
21313,
842,
109,
10,

f e,

51164,

Numbars*10%+-3

1973,

12573,

16664,
6699;
3187,
1801, °
11p8,
w02, |
499,
o0,

43924,

Terminal Fs derived using XSA [With F shrinkage)

1974,

1a7es,
7RO,
3371,
10182,

Steek number at

1974,

15137,
A266;-
5284,

4464, -

56434,
1508,
297,
238,
103,
40732,

lsae, 1389, 1990,
4651, 15392, 3430
3551, aa3i,  1957n;
4983, 4704,  Mal,
1019, 320, 14873,
4647, 1944, ass,
1009, 1934, B5E,

397, EE 538,

a3, ki w13,

a1, 25, 58.
11983, 33412, 21337,

23579,
11871,
5200,
2812,
2206,
2735,
790,
122,
52,
49358,

age (starv of year)

1991,

6869,
27E2,
&084,
1511,
762,
359,
EEL R
2237,
104,
18949,

1981,

14071,
18283,
7673,
2918,
1493,
1076;
1478,
340,

150,,

47500,

1942,

11338,
snkz2,
1850,
3054,

680,
353,
188,
146,
169,
23808,

“$7oik number at age istart of year}
1930,

15682,

(22379,
‘10936,
11226,
4490,
1547,
595,
440,
733,
349,
52795,

1974,

30481,
19639,

- 10817,

4037,
197,
11208,
62€,
533,
342,
59654,

1975,

38323,
23001,

6746,. -

7217,
2480,
1103,

581,

378,
476,

50286, -

" Numbers*10+*-3

1983,

25217,

17292,
1176,
6410, .
2512,
840,
285, -
207, ..
200, -

60140,

Numbers*10**-3

1593,

1934,

1995,

34348,
10401,
2 i
2774,
690,
1065,
ida,
107,
78,
56749,

4%220,
27814,
7821,

4508,

1803,
455,
T8,

8,
95,
a2723,

1934,

48163,
18701,

. BB3s6,

3378,
2764,
867,
226,
91,
176,
83402,

‘1996,

11780,

1985,

17572,

35455,

10515, -

1161,
1443,
1438,

so8, -

111,
134,

11397,

' 1987,

12809,

9314, *
26466, -

12411,
2406,
11e7,
337,
87,
1249,

495215,

1476,

18573,

‘29038,

13684,
3572,
3908,
1279,

536,
304,
4156,
71462,

1973,

9998,
13854,
20012,

7766,

1676,

1508,

485,
274,
14,
55994,

1987,

10167;
1591,
7795,
3083,
2130,

132,
184,
185,
69,
37935,

GMST 6:-95

15744,
11304,
&781,
3620,
1751,
823,
158,
155,

AMST £1-95

18377,
12943,
7668,
AL110,
2043,
a4,
137,
Zol,



LI B N N P ) Lo~ -
Me £.4:0.1.0. JUMMAry anie rom AdA.

Run title : Cod FarcePlateau Vbl (run: XSAPETO05/X05)

At  3-May-98 15:28:23
Table 16 Summary (without SOP correction)
Terminal Fs derived using XSA (With F shrinkage)

; RECRUITS, TOTALBIZ, TOTSPBIO, - : LANDINGS, YIELD/SSB, FBAR 3~ 7,
: Age 2 . :

1961, 12019, £5428, 46439, 21598, .4651, .6059,

1562, 20654, 68223, - 433ze, . 20987, . .48389, .5226,

1963, 202940, 77602, 49054, 22215, .45249, .4944,

1964, 21434, 84666, 55362, © 21078, .3807, L5017,

19865, g2839, 75043, 57057, 24212, L4244, .4909,

19686, 18566, 83919, . 60629, 20418, .3368, L4743,

1987, 23451, 105289, .13934, 23562, .3187, . . .3900,

1968, 17582, . 110433, 82484, 29930, : L3629, - 4642,

1969, 9325, 105537, 83487, 32371, .3877, .4375,

1370, 8609, . 98398, 82035, 24183, . . ..2948, .3882,

1971, 11928, i8zis, 63308, 23010, - .3635, . .3526,

1972, 21320, 76439 57180, 18727, .327s, .3358,

1973, 12573, 110714, 83548, . 22229, 2661, .2886,

1974, 30481, 139267, 98434, 24581, . . .2497, L3139,

1975, 38323, 153668, 109567, - 36775, . 33586, .3247,

1976, 18575, 161268, 123082, 39799, .3234, ©.4748,

1977, 9958, 136223, . - 112066, 34927, L3117, .6757,

1978, 10709, 96207, 78512, 26585, .3386, .4259,

1979, 15137, 85197, 66722, 23112, .3464, .4274, :

1980, 23579, 85153, 58953, 20513, .3480, . .3943, . . '

1981, 11071, g8£32, £3837, 2293, L3805, L4644,

1982, 22379, 99531, 67304, 21489, L3193, L4128,

1983, 25217, 124031, 99367, SLo.03B133, . .3838, - - .7042,

1984, 48163, 153579, 116728, 36979, .31l68, 4965,

1985, 17512, 132690, - . 85713, 39484, L4606, .6884,

1986, 9504, 101318, 75519, 34595, L4581, L6360,

1987, 10167, 80321, 63893, 21391, .3348, L4227,

1988, 8661, - 68097, 53999, 23182, .4293, .58€69,

1989, 15394, 60002, 40153, 22068, J5496, L7439,

1990, 3630, . 38857, © 3p118, 13487, .4478, .6116,

1991, 6869, .. 29900, 22232, 8660, L3895, ..4851,

1992, 11938, 37358, 21808, 6535, L2997, . .41286,

1993, 12834, 5454%6; 36498, 5988, L1641, .24386,

1994, 34348, 100097, . 85925, . gg18, - .l026, .1811,

1995, 49220, 172634, 84984, 22494, .2B47, L2685, ‘

1996, 11760, 174477, 109062, 401086, L3677, .5242, :

1997, - 12809, 132294, 1135085, .. 34290, L3021, ‘ L4319, . e
Arith. |

Mean , 18048, 98521, LoT1775, 24634, L3532, . 4640,

0 Untits, (Thousands), (Tonnes}, {(Tonnes) , (Tonnes),
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Table 2.2.6.1.7. Comparison between different XSA runs with tuning series: ST (single trawlers 400-1000 HP), L.L
(longliners > 100 GRT with days-as effort), and LLS5 {five longliners > 100 GRT with hooks as effort).

TuningFl Shrinkage Year - RECRUITS, - TOTALBIO, . TOQTSPBIQ, . LANDINGS, .. Y_IELQ/SSB,__ FBAR 4- 7,
sT LL -0 2.0 1997, 12809, 132294, | 113505, 34290, . .3021, . .4988,
ST LL 0.5 1987, 10519, 149627, . - 131223, 34290, L2613, | . .do0o2,
ST LL5  .2:0 13997, 13348, 145545, 125162, 34290, .2740, .4251,
ST BLS 0.5 1897, ' illlo, T 162717, - 142919, - . - 34290, . .2399, . .3511,
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The SAS System
Cod in the Faroe Plateau (Fishing Area vbl)

.34

A v A
11:23 Tuesday, May 5, 1998

Yield per recruit:

Input data

Recruit~| Natural Maturity|Prop.of F|Prop.cf M Weight. Ekploit. Weigﬁt'. -
Age ment mortality ogilve bef.spaw. [bef.spaw.| in stock| pattern in catch
2 1.008 0.2000 0.1613 0.3000 0.0000 1,008 0.1400 1.027
3 0.2000 0.6473( - 0.0000C Q.0030 1.725 C.4300 1.589
4 0.2000 0.8773 0.0000 0.0000 2.609 0.6600 2.217
5 0.2000 0.8540] 0.0000 0.0000 3.531 0.7900 3.074
£ 0.2000 0.9907 D.o000 0.0800 4.42¢ 5.8%00 3.881
7 0.2000 0.9947 0.0000 0.6000 5.453 1.0000 4.650
8 ¢.2000 0.9980 0.0000 0.0000 6.481 1.0600Q 5.639
9 £..2000 1.0000 0.0000 0.40000 7.814 1.0000 6,925
10+ 0.2000 1.0000 0.0000 0.0000 5,934 1.00400 B.555
Unit Numbers - - - - Kilddrams - Kildqiams
Notes: Run name TLDPETD4
Date and time: OSMAYSB:11:24




Table 2.2.7.4.2. Output data from yield per recruit calculations.

The SAS System

Cod in the Farce Plateau

11:23 Tuesday, May 5,
{Fishing Area Vbl}

1998

Yield per recruit: Summary table

; 1 January Spawning time
F .. [Referencej Catch inj Catch in Sp.stock! Sp.stock] Spostockl Spostock
Factar | E numbers weight size bicmass size biomass
0.0000} 0.0000]. 0.000 0,000 4.274]23361.757 4.274|23361.757
¢.0200) 0.0154] 0.063 304.666 3.964|20738.988 3.964|20736.988
¢.C400 0.0307 0.116 538.551 3.704]|18592.259 3.704./185%2.259
0.0600 0.046L{. 0.1s51 720.127 3.483|16808.517 3.483]16808.517
0.0800 0.0614 0.200 H6Z.351 3.25%215307.285 3.25%2115307.285
C¢.1000 0.0768 0.234 974,533 3.125|14029.778 3.125§14029.776
0.1200 £0.0921 0D.264| 1063.493 2.978(12932.100 2.978}12932.100
3,1400 0.1075 0.2900 1334.313 2 2.848111980._B58 2.848111980.858
0.1600|. .0.1228] 0.315| 1190.B35 3,952{12775.862 2.731|11150.218 2.731]11150.218]
0.1300{  0.1382] 0.336| 1236.003 3.945[12038.967 2.625|10419.911 2,625{10419.911] .
0.200010 ~ :0.1536 0.356) 1272.091 3.747]11386.432 2.530| 9773.825 2.1 8773.825)
0.22004, . 0.1689] 0.,374| -1300.97%9 3.658|10805.303 2.443] .9199,011 2. 9199.011
0.2400 0.1843, 0.391| 1323.766 3.576(10285.057 2.3637] 'B684.953 2. 8684.953}
0.2600 0.1996 D.406| 1341.863 3.500( 9817.072 Z.250} B223.032 2. 8223.032
G.2800 G.2150 0,420 '13558.4060 3.430; $3%5.221 2.222] 7806.125 2 806,125
0.3000 0.2303], 0.433] 1367.067 3.365} 9010.570 2.154] 7428.304 2. 7428.304
0.3200 “0.2457] . 0446 '1375.463 3.305] Be6l.l41 2.101) 70B4.594 2. 70B4.594
0.3400 n_?amn n.457] .1381.712 3.2481 B341.735 2.047| £770.799 2. 6770.799
0.3600 - L2064 0.468| :1386.197 3.195| B04B.7B6 1.996| 64B3.358 1.1 64B3.358
0.3800 0,2818 0.478] -1389.228 3,145] 77749.250 1.948| 6219.229 1. $219.229
0.4000 0.3071 0.487| 1391.061 3.098) 7530.515 1,903 5975.8B06 1. 5975.806
0.4200 0.3225 0.496| 1391.906 3,054 7300.331 1.8p61| 5750.839 1. 53750.839
0.4400 . 0.3328 0.505] - 1391.4937 3.012| 70A6.749 1.B21| 5542.383 1. 5542.383
0.4600 0.3532 0.513| -1391.296 2,972| €888.073 1.783| 5348.745 1. 5348.745
0.4800 0.2685, 0. 521l 1380 104 2.934| a702.823 1.747| 5168.449 1. 5168.449
0.5000 0.3839 0.528] 1388.459 2.898| 6525.704 1.713} s000.201 1. 5000.201
0.5200 0.3392 0.935] 1386.444 2.564| 6367.574 1.680) 4842.382 1. 4842.882
£.5400 0.4146 0,542 1384.127 2.831| 6215.429 1.650]| 4655.430 1. 4695.430
0.5600 g.4300 0.548| 13B1.565 2.800| 6072.377 1.620] 4537.926 i.8 4557.318
0.5800 0.4453 0.554| .1378.807 2.7701 5937.62 1.592| 4426.8333 1. 4426.,433
0.6000 0.4607 9.560| 1375.892 2,742} 5810.481 1.565) . 4304.179 1. 4304,:79
0.6200 7.4760 J.566| 1372.855 2.714| 5690.30% 1.54Q 4188.427 1. 4188.427
0.6400 0.4934 9.571| 1369.723 2.688| 5376.539 1.515] 4379.018 1. 4079.014
0.6600 - 0.50867 0.576] .1366.519] .2.662| 5468.677 1.491] 3875.448, 1.491] 3975.448
0.6800 0.5221 0.581] 1363.264 .2.638| 5366.268 1.468| 3877.266 1.468| 3B77.2606
0.7000 0.5374 . 0.586F 1359.9%74 _.2.614| 5268.897 1.447| 3794.063 1.447) 3784.063
8.7200 0.5528 2.581) 13E5,583 2.501] 5178185 1,425 3R65.471 1.475] 3895.471
0.7400 0.5682 0.596| 1353.342 2.570| 5087.838 1.405| 3611.157 1.405] 3611.157
0.7600 0.5835 0.600f 1350.021 £.548| 5003.308 ‘'1.386) 353C.813 1.386| 3530.81%
0.7800 0.5989 0.604{ 1346.708 2.528| 4922,935% '1.367| 3454.180 1.367] 3454.180
0.8300 0.6142 0.608| 1343.410 2.508| 4845.865 1.349| 338C.9%90 1.349%] 3340.990
g.8200 0.6296 0,612 1340.131 2.489] 47172.068 1.331( 3311.021 1.331] 3311.021
0.8400 0.6449 0.616( 1336.877 2.470| 4701.33% 1.314] 3244.063 1.314| 3244.0a3
¢.8600 0.6603 0.620]| 1333.652 2.452] 4633,471 1.297] 3179.925 1.297] 3179.925
0.8800C 0.6756 0.623| 1330.458 2.435]| 4568.301 1.281} 3118.431 1.281] 3118.431
0.9000 0.6910 0.627] 1327.298 Z2.418| 4505.661 1.266f 3059.419 1.266| 305%.419
0.8200 0.7064 0.630] 1324.173 2,401} 4445.402 1.251| 3002.740 1.251] 3002.740
0.5400 0.7217 0.634| 1321.08B6 2.385) 43B7.38B4 1.236) 2948.258 1.236| 2948.254
v 0.5600 0.7371 0.637] 1318.0Q37 2,370 4331.482 1,222) 2895,846 1.222] 2895, 846
0.9800 0,7524 0.640| 1315.027 2.354| 4277.576 1.209{ 2845.386 1.209| 2845.38%
1.0000 0.7678 0.643| 1312.058 2.340f 4225.557 1.185] 2796.771 1.195} 2796.771
1.0200 0.7831 J.646| 130%.128 2.325] 4175.324 1.182] 2749.900 1.182} 2749.300
1.0400 0,73%85% C.649| 1306.240 2,311} 4126.782 1.i70| 2704.679 1.170f 2704.67%
1.0600 3.8138 J.652| 1303.391 2.297F 4079._844 1.137] 2661,221 1.157] Zesl.021
1.0800 J.8282 J.655| 1300.584 2,284} 4034.428 1.146] 2618,347 1.146) 2613347
1.1000 0.8446 0.657] 1297.816 2,271 3590.458 1.134] 25378.080 1.134) 2578.020
1.1200 0.8599 0.660| 12%5.089 2.258| 3947.R63 1.123] 2535.650 1.123] 2538.85¢C
1.1400 0.8753 0.662] 1292.402 2.248| 3906.576 1.112] 2500.4932 1.112] 2500.493
1.1800 0_B906 0.665] 1289.754 2.234] 3966.536 1.101] 2463.545 1.101] 2463.545
1.1800 0.9060 0.667] 1287.145% 2.,222| 3827.684 1.08Q| 2427.750 1.090| 2427.750
1.2000 0.9213 0.670] 1284.574 2.21C| 3749.965 1.080| 2393.054 1.080| 2393.034
1.2200 0.9367 0.672| 12B2.042 2.199] 3753.329 1.070| 2359.406 1.070| 2359.40Q6
1.2400 0. 9320 0.675] 1279.547 2.188| 3717.726 1.060| 2326.759 1.060| 2326.755
1.2600 0, 3674 0.677| 1277.088 2.177| 3683.113 1.051| 2295.069 1.051] 2295.06%
1.2800 0.5%828 0.67%| 1274.667 2.167| 3649.446 1.041] 2264.292 1.041} 2264.2092
1.3000 0.5%81 0,881 1272.280 2.156) 351§, 884 1.032) 2234.301 1.032F 2234 391
1.3200 1.0135 0.6B3| 1269.929 2.146| 3584.791 1.023| 2205.326 1.023f 2205.32¢6
1.3400 1.0288 0.685| 1267.613 2.136| 3553.731 1.0i5) 2177.064 1.015] 2177.064
\ - Num?ers Gfams ﬂumbers Grams Numher§ GramF Num?ers Grams
{cont.}
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The S5AS System 11i:23

Table 2.2.7.4.2 continued,

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

Yield per recruit: Summary table

loont ) 1 January Spawning time
3 keference| Catch in| Catch in| Stock | Stock Sp.stock| Sp.stock} Sp.stock| Sp.stack :
Factor' | ©~ °F numbers | weight [ size biomass | size ‘biomass | - size biomass. ;
1.3600f ° '1.0442 0.688| 1265.33¢C 2.126| "3523.469] 1.006f 21492.571 1.006| 2149.571] ;
1.3800 1.0595 0.690( 1283.081 2.117| "3493.973) 0.998} 2122.816 ¢.998 | 2122.816}" ;
1.4000 1.0749 0.691| 1280.965) 2.107| 3465.214 0.9849[ 2096,.768 0.989 2096.768]( ;
1.4200 1.0902 0.693| 1258.681 2.058| 3437.163 0.981] 2071.400 0.981] Z071.400|" i
1.4400 1.1056 0.695| 1256.528 2.089] 3408.793 2046.686 0.974| 2046.686(: :
1.4800 1.1210 0.697] 1252 406 2. 0801 3383077 C7022.599 n_966] 2022.5931
1.4800 1.1383| © 0.€99| 1252.315 2.071| 3356.992 1999.116| . 0,958} 1999.116]
1.5000 1.1517 0.7013 1250.254) . 2.083[ 3331.514 1976.214 0.551) 1576.214
1.5200 1.1670 0.703] 124B.222 2.054 3306.621 1953.872 0.944| 1953.872
1.5400 1,1824) 0.704f 1246.218 2.04e( 3282.292 1932.06% 0.837}) 1932.069F
1.5600 1.1877 0.706} 1244.243 2.038| 3258.508 - 1910.785 0.630} 1910.785
1.5800 1.2131 0.708}) 1242.296 2.030| 3235.249 1890.002 0.923| 1890.002
1.6000( ", 1.2284 0.709} 1240.375 2,022} 321,497 1869.703 0.916
1.6200 1.24349 0.711| 1238.481 2,015 31%0.234 | 1949.869 0.910
1.6400 1.2592 0.713] 1236.6L14 2.007| 3l68.445 - 1830.4486 0.903| 1830.4846]
1.6600 1.2745 0.714{ 1234.772 2.000| 3147.11% 1811.538 0.897| 1B11.538
1.6800 1.2899 0.7161 1232.955 1.992| 3126.225 ~1793.010C D.890 i
1.7000 1.3052 0,717} 1231,18% 1.985) 23105.784 ) 1774 ,898 0,884 1774
1.7200 1.3208 0.719| 1229.394 1.978| 3085.717 1757.158 0.878| 1757.i154
1.7400| . :.3359 0.7720| 1227.650 1.971| 3086.071 1739.80% 0.872| 1739.809] :
1.7600 1.3513 0.722| 1225,92% 1.964| 3046.815 1722.8271 0.887| 1722.827| i
1.7800 1.3668 0723 1224.231 1.957| 3027.%34 - 706,201 0.861| 1706.2017 i
1.8000| “'1.3820f 0.725| 1222.355 1.951( 3009.41% 1689.:820 0.855| 1689.920§ !
1.8200 '1.3974 0.726f 1220,901] 1.944| 2931.258 | 1673.973 0.850| 1673.373] :
1.8400) 7 1.4127F 0 0.727) 121%.268 1.838) 2273.440 1658.3432 0.8244) 1658.249 :
1.8600 1.4291 007291 1217.657 1.931| 2955.955 1643,038 0.839| 1643.039
1.BBOD 1.4434 0.730] 1216.066 1.3925| 2938.793 -1628,034 0.834| 162B.044
1.9000 1.4588 0.731] 1214.49¢ 1.919] 2521,5345 1613.323 0.828| 1613.323]
1.9200 o474l 0.733) 1212.946 1.913] 205,402 | 1598.333 0.823| 1598.899 i
1.9400 1L.4895] 0 0.734) 1211.415 1.907| 2889.155 1584,753 0818 1584.753 :
1.9600 1.5048 0.735( 1209.504 1.901| 2873.19¢% 1570.877 D813 1870.377 |
1.9800  1.3202 0.736{ 1208.411 1.895| 2857.517 1557,263 0.809| 1557.263
2.0000 1.5356 0.738( 1206,937 1.889[ 2842.110 1543.904 0.804| 1543.%04
- - - |
- = ] Mumbars Grams | Numbers | Grams Grams: | Numbars I
WNotes: Run name YLDBETO04

05MAY98:11:24

Date ‘and ‘time ) .
Simplé niean, age 2 - 10 : ‘ L

. .Computation of ref. F
F=0.1 'factor !

0.1930
F-max factor 0.4307 R s
F-0.1 reference F 0.1482 !

. F-max refeérence F 0.3307.

" Recruitment Single recruit

36




Table 2.2.8.1. Faroe Plateau cod. Probabﬂlty density funcuons of the 1998/1999 fishing mortahty undcr various
. assumptions of effort, distribution.

¥ 5155 Days Fished |IE 8155 Days fished [IF 3155T3ays( X2)

by LL<100 |byST<400 - - ' [fished by JIGGERS
“+ |Fishing Cumul, Fishing  Cumul.  {Fishing Cumul.
'Mort Freq. Mortahty Freq -, {Mort. __Freq.
0.07 002 | 009 0.02 0.07 0.02
.‘_ooa - 005} 01 0.05 0.08 0.05
011 - 0.08 014 0.08 0.1 0.08
- 0.18: 011 - 020 .01 0.13 0.1
014 014 | 023 014 | 016 0.4
0.16 0.17 0.23 0.17 0.18 0.17
0.18 0.20 024 020 0.19 0.20
0.20 023 """ 026 - 023 020 023
0.24 0.26 0.27 026 | 020 0.26. -
0.21 0.28 029 . 028 | 021 0.28
0.22 0.31" 030 - 031 | o021 .0.31
. 0.23 034 | 032 0.34 0.22 0.34
“t0.26 037 | 038 0.37 025 = 037 ¢
10:29: 040 ] 042 0.40 0.28 040
033 043 |- 044 ~ 043 0.31 0.43 .
. 038, 046 .| 047 . 046 0.34 046
0.37 0.49 0.50 0.49 0.35 0.49
0.37 052 0.53 052 | 0.37 0.52
0.38 0.55 0.57 0.55 0.39 0.55
0.40 0.58 0.60 0.58 0.43 0.58
0.45 0.62 0.62 0.62 0.44 0.62
0.47 0.63 064 -063--} 048 - 063
0.52 0.66 0.67 0.66 0.50 0.66
G.54 0.69 6.72 0.85 0.51 0.69
0.57 0.72 0.74 0.72 0.53 n.72
0.59 0.75 0.75 0.75 0.54 0.75
0.64 0.78 - 0.76 0.78 | 059 0.78
0.68 0.82 0.77 0.82 | 0.684 0.82
0.71 0.85 0.78 085 - os8a 0.85
0.75 0.88 0.80° osg | o074 0.88
0.79 0.91 085 - 091 1 080 0.91
'0.88 0.94 ‘091 ° 0.94 1.03 0.94
1.06 097 | .04 - 097 1.37 0.97
. 1.96 1.00 | 1.71 " 1.00 1.83 1.00

MACFMIWGREPSINWWGI\REPOR TS\ 998\REPORT\REP.DOC ) =T



1,800 - 2,000 . o .
Singlefrawl 400-1000 HP .~ 0475 1
1600 - {ongliners > 100 GRT "
1,400 - 1,600 4
2 1,200 ™ . i
3 1004 =\ '8 1,200 -
§ . 5
3 soo- Y LY & ¥
‘ ., A N
400* W . ‘450 |
200 - Longliners < 100 GRT ~ *» s
’ .= X . o
0 e ———— 5 : ) N i .
1985 1987 1989 1991 1893 1995 1897 | 1985 1987 1989 . 1891 19937 {1905 1997
. ' . . . i . . [
|
1,200 @, _ | 1600 g
‘w--m ' ‘ s ' . -
1,000 - oo R . S Pairirawi < 1000 HP- .‘_
[} . a i‘ . . 1.200 4 . -‘ . . :
- Singletraw! < 400 HP- ; e E N PR :
Z 800 - - gletraw < : . . = /\ .- E
g - =% gl : '\
& a00- B ‘ g b—a_ " / .
400 :
200 - .
Jiggers ; Pairtrawl > 1000 HP
1985 1987 1989 1991 1893 1885 1447 : 1985 1987 1989 - 1994 1993 1995 1997

Figux_-e 2.2.1.1. Catch per unit effort (kg/day) of Faroe Plateau Cod 'Januaf—Decembef.:-

B~

Mean weight, kg
[

N

| —@—Age 4

- .—DO—Age5 o -
=—dk—Agef - /\
. A X e Age 7 / N\

' i 1 1 . " L :

0

T T T T T T T T

1978 . 1880 1982 1984 1988 1988 1990 1982 1994 1896 1938

Figure 2.2.3.1.

10
¥ ]

Year

78—1997,

-

Mean weight at age for Faroe Plateau cod 19

~OMACFMWGREPS\WWWGIR EPOR TSVIS9\RFPORTIREP.DOC




7000 . : - B ST
oawol/ e ™ M Y A —o-ages
= A~ e N X —d—Age 5
= : —¥—Age &
E —HAge 7
so —8—Age 8

T T T T

986 1988 1990 1992 1994 1996 1998
Yaar

a O

Figure 2.2.3.2. Farce Plateau cod mean weight at age _1-“'quarter 1986-98. Commercial data. .

Observed data
Figure 2.2.4.1. Faroe Plateau cod.

... Proportion mature at age as observed

in the spring groundfish survey.

Proportion mature

1983 1988 1993 ; 1998

- ONCFMIWGREPS\NWWGREPOR TS 99\REPORT\REP. DOC

[y
\'=]



—iB

0 .' R < : . -
1982 1984 1986 1988 1990 1992 1994 1996 © 1998
Year
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Figure 2,2,6,1.1. Catch per unit effort of Faroe 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.

- OAACEFMYWGREPSINWWGAREPOR TS\ 998\REPORT\REP.DOC 47



Average 93-97

BJIGGERS
EIOPEN BOATS

@PT>1000 . |
WPT400:1000 |~
JasT>1000"

Partial F

for the :year_é : 1;'99'3;-5’:7 .

1.00

0.90 +

0.80 + _f
F
070 L ha

0.50 +
0.40 +

Prob. F99 =< X

030 + +

ol

0.10 -;f+T
0.00 ! '

0.00 0.50 1.00 1.50 2.00

Figure 2.2.8.3. Faroe Plateau Cod. Cumulative probability distribution of the 1998 fishing mortalities unider the current

number of fishing days allocated for the LL<100, ST<400, PT>1000, LL>100, OPEN, and JIGGERS. Three options are

resented where the 8155 days al
t

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.

na

llocated to the LL<100, jiggers and ST<400 is either used intirely by the LL (solid

TAR OAACFMYWGREPSWWWOG\REPOR TS\1998\REPORT\REP:DOC




23 Faroe Bank Cod C L

22,31 Trends in Iandmgs and el’fort

Total nominal Iandmgs of the Faroe Bank cod from 1986 to 1997 as ofﬁmally reported to ICES are given in Table
2.3.1.1. The catches reached a maximum of 5,000 t in 1973:Inrecent years the catches-have declined from about 3,500 t
in 1987 o only 330 t in 1992 and increased to 3,600 vin 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

=3
T 2
[ Y

for 19921994, therefore; partly originate from. the shaiiower paris of ihe Bank. For the. quuw. year, I September 1995 to
31 Allgllst 1596 .a fixed. quora of 1,050 t was set. Ti hing .da . however,
‘introduced at 1 June 1996 allowing longliners and jiggers 1o fish inside the 200 m contour. The trawlers are allowed to
fish outside the 200 m contour. '

-2:3.2 . .Stock assessment .. -
Biological sarmpling tias-been iaken in.the most recent years from comanercial Jandings (the 1997 sampling devel is
-shown in Table 2.3.1:2) and from thé groundfish:survey. The available data for the Farce 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 Farocese groundfish surveys cover waters on the Farce Bank Cod is mainly taken within the 200 m depth contour.
The catches of cod per trawl hour in water shallower Lhan 200 m are shown in Figure 2.3.2 1 The CPUE dechned from

kg/hvur in 1984 ¢

h1 ghest value in n 998.

The length distributions in the survey 1983—1998 are shown in Figure 2.3.2.2 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 c_nd landings data using the research vessel survey
CPUE for 1983 to 1997 in kg/hour 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 analyticaily as the average (exponential of the average In
(CPUE/B)} q estimated in the pericd 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:

CPUEpred, = B.. g
the biomass is:

Bt+1 =Bt + (r. Bt. (1-Bt/k)) - Ct
and C is catch.

Parameter values obtained last year were used as starting values.

Year of Assess.  Virgin Biomass  Rate of increase q Init. Biomass
1996 11654 t. 558 027 0204 t.
1997 11706 t. 560 0149 11194t
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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' < k). The
minimization was done for i284 to 1997 with the initial biomass estimated for 1983. It was not possibie to get a
reascnable solution, because the growth rate tended to be unreasonable high-(over 0.76) if it. was not;copstrained, giving
to low biomass (same size order as the catch). The result with r=0.55 is shown in Table 2.3,2.2.

Ly = T ) . "I'\:_._-.J,...l'. - H 4 ) 1 ns e - - o
D) LT RACEEL FRICTENCE POLNLS ‘AN ML Telerence pomis

No specific values can be put forward as reference poinis.

2340 ¢ ;‘-Manag:_ement consideraﬁonsr-‘ .

The data’ presented indicate ‘that the stock appears to be mcreasmg frorn its previous. low: level. However, 51m11ar to
Faroe Piateau coﬂ it is not known if the lncrease in tne survey is due to lncreasecl abundance:or increased avauamuty
‘Lnere[ore, caution should continue to be exércised inlorder to'rebuild:the biomass to values which will. prouuce g@@a
recruitment on a sustained basis. _ S I e

o
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Tabte 2.3.1.1. Faroe Bank (Sub-division Vb2) COD. Nominal catches (tonnes) by couniries, 15806-57. As official
reported to ICES. '

1986. 1987 1988 - 1989 . 1990 1991 1992 1993 ;1994 1995 1996 1997 9
Faroe Islands 1,836 3,408 2960 1,270 289 297 122 264 717 561 2051 3,459
Norway 6 23 94 128 72 a8 32 2 . B* 105 57  i38
UK (EAW/NI) - - - - - - * i i - -2 -3
UK {Scotland) 63 47 ay’ . 14 205 g0 176 ii8 - 227 551 382 -3
Total 1,905 3479 3,001 1412 566 425 330 385 953 1,217 2480 3597 .
*) Praliminary. " &

1} Includes Vb

1

2) Included in Vb1
3) See cod Vb1

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

Floet Size Samples Length Otoliths Weights
Longliners <100 GRT 0 -0 ] 0
Longiiners >100 GRT 14 1814, 778 600,
Jiggers 15 “1e56 - eso 840 .
Sing. trawlers <400 HP 0 0 0 0
Sing. trawlers 400-1000 HP 0 0 0 0]
Sing. trawlers >1000 HP 0 o 4] g
Pair trawlers <1000 HP 1 47 50 0
Pair trawters >1000 HP 2 348 60 €0
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(CPUE/B} Predicted
Catch CPUE CPUE Biomass
1983 2,367 78.0 157.3 -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 3,001 73.1 779 -3.97 3,885
1949 1,412 36.6 452 -4.14 2.306
1990 566 23.2 38.9 -4.43 1,842
1991 425 81.0 459 -3.B0 2,288
1992 330 28.4 58.2 -4.63 2,904
1993 385 25.8 76.7 -5.00 3,822
1954 953 447 2e.n -4.70 4,838
1995 1,217 95.3 114.1 -4.00 £,887
1996 2,490 362.1 128.5 -2.85 €,258
1997 3,597 488.6 112.1 -2.44 5,588
1998 1,037 * 3,772
1959 4,220
*) Pradicted
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Figure 2.3.2.1. Catch per unit effort of Far_gg;.‘Bank cod in ‘ll_'lf.: spring groundfish survey.
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24 . Faroe:Haddock,

24.1 Landings'and trends in the fishery

Officially reported catches of haddock from the Faroe Plateau increased from a low level of lO 000 t in 1982 to 14,000 t in

1987, but later decreased to & very-low; level in, 1993 and 1994 below 4,000 t; a sugm increase. to about 4,600 i was noted

~tor 1993 but.in, 1990 and 1997 catches aimost doubied each year to about 5,300
-~ QOfficially reported-catches: for 1981 IWA from the Faroe Bank have varied UCLI

""" i s Tl

,\4'
F3

=

u, lu,ouu l, wapc»uv‘;l_y i AU
il JUU a.uu 1,uuu t \Un mcrage l,m s

- buti dropped: in 19931996 to 300-500 t. The. closure, of the fishery on the shallower parts of the. Bank, in 1990 and the

U0 GOUNGETY WIin . oUo:

. cafches increased again | 1o, l,lOOg_ : FT

introduction of a controlled fishery there since 1993, as described in Section 2.1, reduced the Faroese.catches (Table.2.4.2)
whereas Scottlsh catches remamed relatwely high in 1990 92 Howcver, in the assessment only the fraction of the Scottish

some m|nnr pl‘pnr‘h caiches in

S e R

/ lUll V U, lUpUlLUU LU
tho e sndaes wrth Gk I‘\

. Faroese vessels. hav.e\:taken_-almost__;thc entire catch;inw -r:ccenf yea;s,;_'rablc 243 shcws ,ﬁhc ;Farocsc =1-.':|r_1dwir;|g-s‘?-sin'c::c ; 19SSand

- lOI‘lgIll‘Ie nsnery mosuy wrgt:w DUL[I LUU and ud.duu&.:\, while trawler catches UA haddock 'm the most reeent ycars must-be

"mgcuucu asa uy-un

~_For the Faroese Iandmgs, catch—at—age data wer
gt g : oy Rty
1150

the proportion taken by each fleet category. Pair trawlers and longliners took most of the catches in these years and within
these two groups the relative importance of the larger: vessels has increased. Due to poor catches and poor economic
conditions, the effort.of most fleets decreased in.the early 1990s but from. 1995 it has increased again (Tables 2.1.4 and
248) In addition. the fishing ban on the cod spawning grounds before and during the spawning period of ‘cod since 1992
(Section 2.1) has had an impact on the haddock fishery as well. The catch rates for most fleets has declined drastlcally smcc
the late 1980s. However, [rom 1995 the CPUE for most fleets has increased considerably (Figure 2:4.1).

The 1997 monthly Faroese landings of haddack by fieet category [rom 'SubDivisions VBI"and Vb2 aré shown on Figtire
2.4.2, On the Plateau the catches are fairly evenly distributed throughiout the year with peaks during the spawning season in

' Apnl and in the winter: On' the Faroe Bank the monthly catches show a simitar pattern:- Although haddocekiis-a- bycateh-in the

palrtrawlers directed fiskiery for saithe, theé pairtrawlers take a very large proportlon of the ‘haddock catches’ on' the Faroe

- "Bank; the longliners 1argcr than 100 GRT-come in‘second place: On the!Faroe Plaieau the longlinér catches are substantial
f'"cxcept dunng thie' summer months whern ‘most of the lnnglmers fishin- deeper waters and/or outside the Farpesé EEZ: The

At e

. R

S

Y2420 :Cat'chmisgé

prowdcd for fish taken from the Faroe Plateau and the Faroe Bank, Data

eIe
LT I I0 X ERTUAN Ry 119 . . o
believed to wisng to the s"'nc stock: The su...,,.:..g intensity in 1907 wac

ic uumuulcu as il"xe isn

T mEkt

IR Cee : RN
No. of length measurements: 49397
No. of individual weight measurements: 5219

No. cf_‘ otoliths: - o o 2603

's_amplgs ﬁ-nm PR(‘h_ float ¢ ,_&_-crm—v were dnapmnared by season and then raised by the cateh proportions to give the 1997

catch at age in numbers for each ﬂcct (Table 2.4.4). Catches of some mmor ﬂeets have been mcluded under the others

" heading. No- catch=a t-agc data were available from other nations fishing in' Fardese waters. Theréfore, catches by UK

trawlers were ‘assuimed fo 'have’ the samé age composition as Faroese otter board trawlers greater than 1000 HP: The
Norwegian longlmcrs were assumed to have the same age distribution as the Farcese longliners greater than 100 GRT. The

"' most recent data were rev1sed accordmg 1o thc t'mal catch ﬁgures The rcsultmg total catch at age in numbers; are gwcn in
. ‘Table 2.4.4 and Table 2i4.5.~ : ! :

243 o Welghtatage

ii

"'Mean welght at«age data’are prowded for the Faroese ﬁsherj.r (Table 2'4.6). The sum-of- products check for 1997 was 1.03.
¥ Figure 2:4.3 shows that the mean welghts—at-age for most age-groups, which were declmmg since the ‘mid—1980s, stabilised
.at a low level for 2-3 years, increased again in 1993-1995 but have since decreased. By ¢omparing the 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 seemsto have decreased
further for the ages 6 and younger (Figure 2.4.4).

244 : Maturlty at age

‘Maturity- at—age data were available from ‘the Faroese Groundfish Surveys 1982 1998. The surveys are camed out’in
'February—March so the’ matunty ‘at age is detérmined Jjust prior to the spawmng of haddock in ‘Faroese ‘waters and the
determindtions ‘of the different maturlty stages-should be relatively easy. In-order to reduce eventual year to: year effectsidie
to pussrble inadequate samplirig and at the'same time alfow for trends in the senes a3 year runnmg average ‘was used iins the
-?assessmentat the 1996 meetmg of the. Workmg Group R P i P P by

“In lwb a model descnbed in the 1993 North- Weqtem Working Group Report (ICES C.M ' 1993/Asgess: 18) ‘was: used in

orcier w premcr marurity at age The Dasw modei used was a GLM with a Logu iink function desctibing matumy at age asa
1u1u.uun Ul H.gb, yCd.l' le.hb aucngm, Illt'-dl'l WCIglll at &gt': aﬂu a yt:d.l' GllGLI. Ul I.I'IUEE [d.CLDrb age— mean we1gnl at! age aﬂﬂ year
were significant and no other variables were needed. However, the predicted maturity at age values from the model were niot
very different from the observed values so the procedure with running 3 ycars average was used in the assessment and
* repeated this: year A companson ‘of the observed matunty at age series and the runmng 3 years average series is shewn in

’F'lmwe?d-q BT : SnnTe o : o : S we T e

' tha vaare mrine ti TR
LoV gt Jvma Pl W oL

'.2.4.5. ' 'Ar;s‘essn'rent B

A A =~ e
2.4.5.1 Tuning and estim:

Severai catch per unit.effort series are availabie, for u.tnmg Tt ney consisi of two trawl grounansn surveys in renruary Marcn
(from 1983) and in July-August (from 1992).and 8 commercial series. In the surveys, the estimates of catches in: numbers at
-age per trawl hour. in the surveys are used as.if. they represented one fleet with the same effort for all the. years, in the tunmg

. process; In order to have. the most recent.data avaifable for tuning, the spring survey is shifted back from February March to
the end of December the vear before: 7. of t_he r:ommermal series consist of effort measured in number of ﬁshmo.dnvc and
the corresponding catch at age in numbers for each fleet; in addition this year a new commercial tuning senes was avallable
based on logbook data 1986—1997 for 5 longliners larger than 100 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 proporuonal catch before the total catch. per unit effort is derived.

Followms.' numerous analvses of all avzulable series s of catch and effort data it was deczded at the 1995 meetmg of the North
Western Working Group to reduce the number of fleets to five and omit some years and ages from the series. ‘Last year only
4 reduced 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 hlgh year class strengths of the most recent year
classes (Working Document No. 1). ;

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 asa tuu_ing §er§es _f'or thls st_oqk in a_fev&: years. This year it could not be uge_d__, hqx_vever.

,The dlagnestlcs from the new commercral longhner senes based on number of hooks and the correspondmg catch at age in
_numbers looked more. promising except for some years, and .ages. whlch consequently were removed from the series.

: The workmg group then: decrded to use: two of the commerclal series from last years assessmenL e, the longllners less than
100 GRT and the pairtrawlers larger than 1,000 HF, and the new lengliner series consisting of the- logbook data.from 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 resulﬁng fi shmg urortalitiee Uin“ti'rve
runs with different shrinkages are presented:in Figure 2.4.7 A-E. Based on this, the working group decided fo use the XSA
and

shrunk 0.7 in the assessment. The difference beiween: ihe paiiern of shrinkages 0.7 a 3 was neguglme DU[ the, [umng
) b[lﬁlﬁk G 7 A 'c suguuy Uel.u':r G’ragEOSuus aId eun"erged after w‘\?v'er iterations th&i‘l he one bhl tiu.k G B A )

1 A

= ~...1

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. Upto 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) and- decreased fiook sizes in‘the:long line fishery. However; from’:1992;-the:mean F for-ages 3-7 decreased
again which may te paLrtlj.r explained by the introduction of a fishing ban on the ¢od spawning grounds before and during the
cod spawning scason and the: poor: ‘economic situation for most fleets:which-is.reflected in:the decline in. number of fishing

days in 1993 and-i994 assseen in Table 2.1.4: In' those years, the fishing mortality is estimated to be below the natural
momuuy of G.2. A slight increase in mean F is noted in (1995 bu the fishing maortality ‘l_nc-e,a._ss.-_d
. considerably which also is in agrecment with the increased number n 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, rcspecnvely.‘ -

2.4.5.2.. . :Stock estimates-and recrvitment . -

WPAY \mrh the: b_vmasq eshimates u: mven in

The stock size in numbérs:is-given in Table 2.4.11 and a-summary of the the biomass 1ates
Tablc 2.4.12. The spawning stock bicmass decreased from over 68 000 t in IQR"] to 26 nnm in 1994 increased to 25 000 ¢

L i)
«in11995 but have since increased considerably to.almost 60 000t in 1997. The decline in the spawning stock began in the
late 1970s due.to-very poor tecruitment in those years. The. stablllsatmn in the spawmng stock blomass ata relatwcly high
~lével.in the mid-1980s was due: to the relatively.good: 1982 and 1983 year, classes, but the declmc since then was panly due
40 poor vear classes sincé the: mid=1980s; -as well as the pronounced decline in.the mean. welﬂhts at.age in the. stock The
“ithean weights'atage increased:for most ages from 1993-95 but-are now decreasing again (Figure 2.4.3). The 1993 year class
is estimatéd to he the second best'in the’ series and the 1994 year class just below the long term average.

:2.4.__6 - Pre(-lic'tion*b_f'i’_:'atéh zil’l_t_l-liiomass : oo R & B '

fted back to the end of the' ycar before. The output from the: RCT3 is’ gwen in Table 2:4.14: The" Iarge
discrepancies between the XSA and the RCT3 values for the year classés; especially the 1993 and the' 1994 year classés,
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 vear olds in 1986-99, i.e., 1984-95 year classes from the final VPA, the:1996-97:year ¢lasses:from:the RCT3.

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

T The mean weight at age for ages 3-9 in 1998 wis prechcted using a multiple regréssion analysis, The mean wenght -at age
“was predicted by the parameters age, ‘catch in nuinbers from the final VPA ‘and the mean-weights for the preceding year and
the preceding age. The regression analysis showed'a mgmﬁcant 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 for age 2 in 1995-97. The 1998 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 observanons in 1996 98 and 1997 1998 respectwely The. matunty oglve for 2000 is estlmated as the
" average 19961998

2.4.6.1.2 Medium-term prediction

- The working group did not make any medium-term predictions.
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Mean werghtsvat—age ar¢-averages for the 197?—1997 penod The matunty ogives are averages for the years 1983 97 The
explo:tatlon pattem was denved from the ﬁshmg mortahty maltrix from the final VPA as average F-values for the long time

e cmalad o 1o a 110 Pk g e
Jnonialities were . scaled: to let the: Ua.l\aEGJ"‘!J equial- 1L.O. Inthe myut fablﬂ the

In prevmus assessments of thiis stock the Mmrmum Bmlogrcal Acceptable Limit (MBAL) was set at 40 OO(B £ because
'the probabrhty of a good recruitment is con51derably larger: when the $patning stock biomassiis above this value (Figs.
2. 4 11 and"2.4:12A). Therefore, this is an appropriate value for a limit reference point and thus, By is set at 40,0001
"T'hp FI was galgulatgg_l as the valiae lving:? stahdard deviations.: above By, and is set to, 65000 t. The Gy, programme
-‘(wmten by Dr R Caok) wis iised ta prod_uce four plots (Fig 2.4.12) to determing the F.reference points, using data from
this years XSA. The reference point Fy' was chosen as the Fy.q value 0.25, which again corresponds ito.a SSB of 75,000
t. This implies a buffer on 10,000 t to the By, value. (Figure 2.4.12B). If fishing at present level (Figure 2.4.124), there
is 13 % probability that the replacement line G(F) will be above the replacement tine for the lowest observed spawning
stock biomass Gyq,. From the cumulative Fq, distribution plot (Fig 2.4.12C) it can be seen that the pl'()bablllly that Fp_.,
>=Fq55 is approximately 25 %. This means that once out of every 4 years the Fj, will be above the Fioss, for which the
stoclc would be expected to declme to an equrllbrtum spawmng stock bromass below the lowest observed. An

The Fyn, is defined to be two standard deviations above I, 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 perrod
‘ 1961-71- the ﬁshlng mortahty was above, Fh,,. and the spawnmg stock biomass was below Bra Except for 1977 the
stockfﬁshery was in a precautionary zone in: the period 1974—1981 In 1987 the blomass wem below Bpa and con[ 'ued
‘1o decrease and went below By, in 1991 Thrs decrease in SSB commued until the Bk,,;E was reached m 1994 'lne
biomass has since increased, mamly due to. the very good 1993 year class '

2.4.6.3 ) ‘P‘mj‘ections of catch andf*bi‘omass_s
2.4.63.1. -Short-term prediction -~ . . - .

In the light of the performance of the new management system (Section 2. 477) it is not unreelistic te assume the same level
of fishing mortalities:in 1998.as 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 contmumg w1th this fishing mortality will result ina 1999 catch of 1 1 D()O

t. The bbB will in this case decrease from, JU UUU 1 in 1997 1o 4l Ut in, wyy and JD UUU iin .{,UUU r'ne ICbullb of ihe
SI‘lOl‘T.-_LﬂI’_I]‘I,pl‘BGlC[lOH are siiown in Table 2:4. 1_0_ and l_ll r‘:_gulr; 2, ﬁ_r- l__UD

2 4.6.3.2 Medium-term considerations

: "Althcugh no medrum-term predlctmn was; made the workmg group concluded that no future increase in: SSB is. expected in

[UREUE: 1R U JEIUPS. J-gurapge |

the medium term. A decrease in S5B is dm:duy seen in the shofi term preqicuon from the preaicica vcuuc it 1:7:70

no blgnb of guuu ll:uumug your Classes in the sui vEY.

24.7 Managements considerations

. . : TR el Doojeri p
In order to evaluate the ﬁshmg mortality that could be generated in 1998 and 1999 from the present aumber of fishing
aays allocated i each llb[lll‘lg ileets, ihie partial ﬁsl-ng mortalities by age and year were calculated for all fleets from the
caich at age ratios for 1985 to 1997, The sathe analysis as for the Faroe Plateau Cod was performed on the Faroe Plateau

Haddock. Figure 2.4.14 shows the average partial F at age by flect 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 < 100 GRT are
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exerting more than three times the fishmg mortahty on the stockf;t

n the ST<4DOHPand ﬁfﬁy times’ the fishing
mortahty that the _;lggcrs are excrtmg on the stock o o

"I'he. pmbabnhty density function oft the potenual ﬁshmg mortal]ty in 1998 and 1999 given the allocated numbcr of
fishing days to each fleets'is given in'Figire 2.4.15. Three options are presénied where the 8202 days atlocated to the LL
< 100 (longliners below 100 GRT),'ST < 400 (otterboard trawlers less than 400 HP) and Jiggers is-either used entirely
by the LL < 100, the ST < 400 or by the Jiggers {16404 days). The fishing mortality referred to so far do not inciude the
partial F exerted by the ST 4001000 HP (otterboard trawlers 400—1 000 HP) and ST > 1000 HP (otterboard trawlers
larger than 1 000 HP) that have not been allocated haddock fishing days. However, these two fleets accounted for 9% of
the total haddock catch in 1997, So these two fleets should be expected to exert at least a fishing mortallty of 0 034

" Therefore, in examining Table 2.4.19; the 0.034 from the ST should be ‘added fo the fishing mortality column t6 refléct

the gciivities 01 mese two Tieefs. The'Tesuiis show ihai iheré is-an dppruxuuatn‘:ny 8 % probability, whén the longliners <
o e T . ot cxceed F = (03440754 = 099
100 GRT 1 3202 ﬂsl‘uug Cl'uys, ihat Lhc; ﬁamug ului‘l.aul.y in 1999 w;H not \..M,uud F= (.934—%—0.254} = 9.29, if
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.
Table 2.4.1 Faroe Plateau (Sub-division Voij HADDOCH. Nommal catcnes u:onnes } by couniries .
19821997, as officially reported to ICES, and the total Working Group estimate in Vb, T
Country 1982 1983 1984 1985 1986 1987 1988 1989 _ ‘ _
Denmarle: .o B A e - 1 B 0 oo e i 3
.: Faroe Islands ., - ‘ 10,319 . :11,898 11,418 0 13,597 13,359 13,954 . i
- iFrange' ., - . : 2 O B ) N R 8 22
Germany . | e T + o+ S : I;
Norway : 12, 12 10 21 22 13
UK (Eng] and_Wales) S '_ ) o ) 2 _ - . 2
UK ‘(Scotlahdy® T o T L e 2 o
'Umtedegdom D R R N e : . SRR
“Total - G SUROF0,3350 CTRIGIZC 11,448 T I3641 0 13,391 0 140000 110939 ¢
Wormn&uroup Bsumate” CUD CRLOEFF V12,894 1237815143 14,4777 14,882 . 2,178
Country 1990 1991 1952 1993 1594 1995 1996 1997 *
Denmark - - - R - - - .
Faroe Islands 11,106 8,074 4,655 3,622 3,675 4,549 9,152 16,585
France' - - 164 -
Germany + + - - 5 - -
Norway 94 125 7t 28° 2z 28° 64 45
UK (Engl. and Walez) 7 - 54 81 31 23 ]
UK (Scotlandy - - - - -
United Kingdom 156 °
Total 11,207 8,199 4,944 3,731 3,728 4,605 9,321 16,786
Working Group estimate*” 11,726 8,429 5,476 4,026 4,252 4,967 9,761 17,923

1} Including catchies from Sub-divisivn ¥Yb2. Quaniity unknown i585-1951, 1993 and 19935-97,
2} Provisional data

3)From 1983 to 1996 catches included in Sub-division Vb2,

4) Includes ¢atches from Sub-division Yb2 and Division Ha in Farcese waters.

S¥ncludes French catches from Division ¥b, as reported to the Faroese coastal guard service

) Reported as Division Vb.
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Table 2.4.2 Faroe Bank { Sub-division ¥b2) HADDOCK., Nommal catches (tonnes) by counmes.

1982-1997, as 0mc1aﬂy reported to ICES.

. ' a : S
Country 1982 1983 1984 1985 1986 1987 1988 1989

Faroe [slands : 1,533 67 ' 925 . 1.474 B 1-.0_550-;- . S - 160 659
France' o - - - - "- o Lo )
Norway 1 2 5 3 10 5 43 16
UK (Engl. and Wales) - - - Co- - - fnom -
UK (Scottand)® 48 13 + ;25 26 . 45 15 : 30
Total 1,582 982 930 - L5020 ULO86 T 882_ 218 705
[&viire's 1990 1901 1092 1993 1004 1045 1904 1997 *
Faroe Islands 325 217 338 185 353 303 ‘338 1133
France' - - - i - o ST -
MNorway 97 4 23 . B? 1? 20 - 40 4
UK (Engl. and Wales) - - + P+ ! . IEEURE !
UK (Scotland)® 725 287 869 | 102 170 39 g2 !
Total 1,147 508 1,230 -295 524 . 362 .. . 440 . 1,137
1} Catches inciuded in Sub-division ¥bi.

1.; Pivvisional data

3)From 1983 10 1996 includes also catches taken in Sub-division Vbl (see Table 24, 1)

Table 2.4,3 Total Faroese landings of haddcck trom Division Vb and the contribution (%) by each fleet categary [mener)

In the column o the right arg the average haddock percenlages al the iotal landings of ali spacies by each
fleet category.

1985 1986 1987 1988 71996 1991 1992 1983 1994 1985 1996 1997 Haddock%
] 1

1989
Dpen bozls 7 7 1. 2 T a3 . 2 1 1 ‘4., ] = =5
Longliners < 100GRT ' 39 3¢ 39 49 58 60 S8 46 ' 24 18 .23 28

Longliners > 100GRT 13 12 13 .18 18 “418 18 22 2§ 25 - 38 3B

Otterboard trawlers < 400HP 1 2 2 2 19 9 2 2 8 8 7 8- 3

Otter board trawlers 400-939HF 6 3 5 4 3 3 1 1 a 2 § .7 . “ig 12
Ofterboard trawlors > 1000HP 8 5 2 2 2 2 2 1 1 3 2 2 3 1
Pairirawiers < i 000HP 19 20 iv il 7. oA 7o ot 1% - 10 B 7 R 7
Pairtrawlers > 1000HP & 10 s 4 8° B 11 14 - 22 20 ;18 12, 12 4
Nets o 0 o o 0 a 0 0 0 o 0 6 D g
Jigging 1 0 o 0 1 i 1 0 o 0 0 1 a1 Tt
Industry trawlers 0 1 1 .2 1 1 1 1 3 3 o 0 0 5
Other gears Q 0 0 .-.0 o 0 0 [} 0 Q 0 0 ‘0 1
Total calch, tonnes gutted 13570 19967 13829 10697 12866 10319 7489 4103 3275 3629 4371 8535 15890
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Haddock In ICES Division Vb 1997

Table 2.4 4
. Catch at age in numbers by fleet category
vbi Vb1 Vb1 Vil Vb1 Vb1 vVl Vbt Vb1 Vb Vb2 Vb2 Vb2 . Vb2
Age Open LLiners | LLiners | OB.trawl | OB. trawl. | OB. trawl. | Pair trawl. | Pair trawl. | Others | All Farcese:[-::~ All:. - Al oA - e Al
Boats | < 100GRT | > 100GRT | « 400HP. | 400-989HP | ‘> 1000HP- | ‘< 1000HP | > 1000HP Fleats | LLiners | -OB.Trawl:| Fair trawl. | : ‘Others
1 0 0 i] ol 0 of 0 0 0 o] 0 ' ol ol 5
2 1 28 28 1 9 0 ‘0 0 1 63 13 o] 0 1
3 60 1139 919 48i; 287 38 .69 114 25 701 82 14} 92 4
4 160 3489 3552 271]; 593 257 597 952 108 go87|. . -134[ 34 232 B
5 6 126 304 12 19 -+ 56 84 7 635 12 8] 43 1
6 1 11 56 4 6 2 -6 5 1 94 4 2 14 )
7 1 14 85 3 5 2 : 6 17 1 108 3 1| 9 0
8 1 17 4 e 6 -2 4 11 1 sl 1 o 1 0
9 2 a7 108 12 12 4 ~8 2 2 210| . 2 1 4 ]
10 3 48 85 9l 13 5 5 25 2 193] 5y f g 0
" 1 14 78 6 '5 - T 8 1 123] - 4 1) 8f . 0
12 1 10 24 1 4 1 1 4 1 47| - 2 o|: 4 ‘0
13 0 14 18] 1] T4 A -3 4 1 48| 0 0| 2] . 0
14 1 11 28 4 3 ] 1 2 1 51| - 0 0 of -0
15 0 5 5 o} i ol . ‘0 4 0 15). ¢ - 0 0 ol . -0
[Fotal no. 238 " 4969 5310 378), 966/ 37| 765 1247 152 14383 263 62 417 13
Catch, t. 230] 4834 5737 443 910 azs| 826 1424 158 14940| 345 86| 574 17
Notes: Numbers in 1000" - ] -

Catch, gutted weight in tonnas : .
Others includes netters, jiggers, othar small categories and catches not otherwis

LLiners = Longliners

QB.trawl. = Otterhoard trawlers

@ accounted for
Pair Trawl. = Pair trawlars




Table 2.4.5
Run title : Haddock Faroes Vb (run: XSAJAK10/X10)

Table 1 Calch numbers at age Numbers*10*"-3

YEAR 1961 1962 . 1963 . . 1964
AGE 2 7832 9531 13582 2084

a 7330 . 13977 8907 7457

4 5134 5233 7403 3899

5 1937 . 2381 2242 2360

8 1305 1407 1530 1120

7 838 . 888 . RGO 728

B8 236 .. 270 257 198

3 59 . 72 75 49

+gp 0 : 0 0 0

0 TOTALNUM 24771 33819 34836 18095
TONSLAND 20831 27151 27571 19490
SOPCOF % 88 s .80 101

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

YEAR 1968 1965 1670 1971

AGE 2 5881 2384 1728 77

3 ..4087 7539 4855 4393

o4 2812 4567 . 6581 4727

-5 1524 1565 1624 3267

& . 1528 1485 1283 1292

7 023 1224 1089 = 864

B . 230 . 378 326 222

-9 - 68 114 " 68 147

- S « B 1 0 0

0 . TOTALNUM 17081 19256 17664 15629

. TONSLAND 17852 23272 21361 19393

SOPCOF % 103 108 103 99
Table 1 Caich numbers at age Numbers*i0**-3

YEAR 1878 1978 1980 1081

AGE 2 32 1 143 74

3 1022 1161 58 455

4 4248 1754 3724 202

5 4054 3341 2583 2ses

6 1841 1850 2498 1354

7 717 772 1568 1559

) 635 212 660 608

9 243 155 99 177

+gp 32 74 gs 36

0 TOTALNUM 13104 9320 11417 7051

TONSLAND 19200 12418 15016 12233

SOPCOF % ele] 104 100 109

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

YEAR 1988 1989 1990 1951
AGE 2 655 63 105 77

3 444 igig 1275 1044

4 2482 668 1921 1774

5 3036 2787 768 1248

6 2140 2554 1737 651

7 475 1976 1909 1101

8 161 541 885 698

9 18 133 270 317

+gp 128 81 108 32

0 TOTALNUM 9510 10311 8978 6942
TONSLAND 12178 14325 11726 8429
SOPCOF % g7 100 102 106
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At 1-May-98 16:38:20

1965

1368

LRetn ta

4286
5133
1443
1209
673

" 1345
" 43
0
15500

538
934
784

208
Pt i)

2182
973
1166
1283
214
8373
11937

1992

40
154
778

1120
955
335
373
401
162

4320

5476
106

1966

1081
3304
4804
2710

112

. 740

180
-l
0
13985

18766

109

11

17906
117976

a8

1893

113

nno
Lt f o]

274
554
538
474
131
201
185
2768
4026
104

. 1967 1" 4,. .

1425

25099
1785
1428
1!
197
0
10520
13381
102

- 147
“15145
14773

97

1195
1561
2452

147

15

234
42
861
388
g68
7858
12378
106

1994

277

4014
121

307
153
423
427
383
125
3o1
2587
4252
100

487

o405

20199
20715
117

10773
15143
106

1985

810

A
T

237
227
133
298
293
264
298
3016
4967
103

318
23086
26211

Sqo7

1996

330

fo{a]et-]
aoug

1032
181
165
163
273
237
389

8078

9761
100

255
40389
5168
4918
2128

946

443

731

BGS

19483
25555
98

283
1718
3565
2972
1114
529
83
48
334
10646
14882

102

1897

77

At 2
=T

10517
710
118
123

a3
220
517

15286

17923
103

o
[
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Table 2.4.6
Run title : Haddock Faroes Vb {run: XSAJAKI0/X10) At 1-May-98 16:38:20
Table 2 Catch weights at age (kg) . ; o
YEAR 1961 1962 1963 1964 igss 966 1567
AGE 2 0.47 047 047 . 047 047 0.47 0.47
3 0.73 073 073 073 073 .0.73 0.73
4 1.13 -1.13 % Ec IR U6 I A K 1.3 113
5 1.55 1.55 1.55 1.55 J158 155 1.55
8 1.97 157 . te7r 187 .97 1.97 107
7 2.41 241 241 241 24 24 241
8 2.75 2.76 . 2.76 2768 276 276 2.76
] 3.07 3.07 .3.07 307 307 307 .3.07
+gp 355 3.55 3.55 3585 355 '3.55 a.55
0 SOPCOFAC  0.8938 0.9011 08864 1.0131  0.9401 1.092  1.0166

Table 2 Catch 'w;eights at age (kg)

YEAR - 1968 1968 1970 1871 . 1972 1973 1974 1975 1976 1977
AGE - 2 -0.47 047 ..047 047  ..047 047 047 047 0.47 0.311
-3 073 073 073 073 073 ..073 073 073 073 0.633
o4 113 143 1413 113 113 113 13 113 143 1.044

o B 155 . 155 155 155 155 | 155 156 158 ' 155 1.426

6 - 197 ..187 . 187 187 i97 e T A B - 14 1.97 1.825

7 241 a4t 24t 24 24 T2 241 241 241 2.241

8 ;276 |, 2.76 2.76 276 276 276 2.76 ‘276 2.76 2.205

v 9 807 . 307 307 3.07 307 307 307 - 307 'BO7 257

s +gp - 3.55 3.5  3.55 455 3.55 " 3.55 3.55 " 355 ‘355 ' 2.681

—

0 SOPCOFAC  1.0278  1.0835 1.0274 08874 09795 09776 09718 14712  1.0746 " 09784




Table 2.4.6 (Continued)

Table 2 Catch weights at s.i'gté (k)

YEAR

AGE 2
3
4
5
6
7
8
9
P

+g
0 SOPGOFAC

D0~ D sWOMND

+9p

0 SOPCOFAC

1978

0.357
0.79
1.035
1.308
1.87
2.35

a eny
xelog )

3.014

3.205
0.9695

1979

.0.357
0672
-0.894
-1.1586
1.59
2.07
2.525
2.696
3.519
1.038

2514
1.0025

1980

0.643

0713

0.941
1.157
1.493

1739
2085

2,465
3.31
1.0017

19390

"0.438

0.599
.0.938
_1.204

1.384

. 1.564
. 1.818

2.168
2.335

1.0195

1881

0452

0.725
|0.957
1.237
1.651
2.053
2.725
3.26
1.087

1931

. 0.547
0.692
0.884

. 1.086
1.278

1477
1.574

1.03
2.153
1.06356

1982

.07
0.896
1.15
1,444
1.498

: 1.829
1.887

1.961
2.856
0.9238

1992

0.526
0.724
1 0.817
1.038
1.249

1.43
- 1.564

1.633

2.126
1.0554

1933
- 0.47
..074
. 1.0
, 1.32
. 1.66
. 205

a o

s

2.54

3.04

1.0554

1993

0.755
.0.982
1.027
1192
.1.378
. 1.643
1.79
1.971
2.24
1.0361

1984

©0.681
1011
1.255
1.812
2,061

.2.058
2137
.2.268
2.686
1.0602

1994

0.754
.1.103
1.254
1.465
-1.583
1.804
2.048
2.225
2.423
0.9963

1985

0.528
-0.859
1.391
1.777
2.326
2.44

2 AN

2.5

2.532
'2.686
1.0559

1895

0.666
.1.054
"1.489
1.779
1.94

Y-

2.182
2.357
2.49
2.678

11,0281

1986

0.608
0.887
1.175
1.631

. 1.084

-~ oman

2.579
‘2 583

257
"2.922
1.0141

1996

0.534
0.858
1.459
1.993

233

-E-1-T]
&aa

2.469
2.777
2.582

1.0044

1987

0.605
0.831
1.126
1.462
1.841

e
.0

2.347
3.118
2.933

1.0197

1997

0.519
0.771
1.066
-1.799
2.27

oo
s

2.475
2.501
2.669

- 1.025

65



Run title : Haddock Faroes Vb (run: XSAJAK10/X10)

Table 5 Proportion matura at age

. o

YEAR 1961 962

AGE 2 0.08 0.06

: 8 048 0.48
4 091 '0.91
. 5 S T
: e 1 T
L7 1 1

8 1 A

9 . 1

L +gp 1 1

P

Table 5 Proportion mature at age

YEAR 1968 1969
AGE 2 0.06 0.06
3 0.48 0.48

4 L0 0.91

s T A 1

I 1 Ce

7 R 1

vt g ) Dy
Sy 1 1

" agp " 1

Table' 5 Propottioti mature at age

YEAR 1978 1979
AGE 2 0.06 0.06

a 0.48 0.48

4 0.91 0.91

5 1 1

4] i 1

7 1 1

8 1 1

9 1 1

+gp 1 1

Table 5 Proportion mature at age

YEAR 1988 1989
AGE 2 0.05 0.02

3 0.24 0.22

4 0.89 0.87

5 0.98 0.99

6 i i

7 1 1

8 1 1

9 1 1

+4p 1 1

o9

[ R gy

1970

0.06

.48

oo

—_ -

1980
0.06

0.91

P G e

1920

0.08
0.37

b

EFrp—y

0.06

©. 0.48

0.91

-k ek kR

1971

0.06
0.48
0.9t

Y

- b b b

1981

0.06
0.48
0N

P S

1991

0.16
0.58
0.83

A

—_ -

At 1-May-98 16:38:21

1972

0.06
0.48
09

pa—,

—_ ok ks

1982

0.07
0.52
0.88

—_ =k =k

1992

0.18
0.65
0.91

-t

—_ A -t

©0.48
091

[ R gy

1873

0.06
048
“0.91

-

-k b =k

1983

0.08
0.62
0.89

—h ok bk ok =k

1993

0.15
0.53
0.9

-t

Dk
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1974

0.06

048
" 0.91

— okl =k =

1984

0.08
0.76
0.98

—_. i L ok =

1984

0.12
0.5
0.92

[Ny

—. A mA

. 1975

0.06

048

0.91

P A A

1985
0.03

0.62
0.96

Py

— kb

1985

0.1
0.55
0.97

[ —.

- b b

1978

0.06
0.48

0.81

ek ek ok om

1986

0.03
0.43
0.95
0.99

—. ok —h h

1996

0.06
0.57
0.95

-

R gy

1977

0.06
0.48
0.91

—_ ok ok —a -

1987

0.05

. 082
X

.98

— .

1997

0.02
0.55
0.93

- ok b = —b

vy




Table 2.4.8

Haddock in the Faroe Grounds (Fishing Area Vb) ' (run name : XSAJAK10)
103 : ' :
FLT35: LL94A: line<100GRT {Catch: Thousands)  (Effort: 1y
1985 1997 B R I T
1 1 .0 o1
7558 613 2542 : - 787
6692 167 1435 1747
6728 200 ‘ 1027 - 1819
8753 599 311 1557
12804 43 . - 1042 , 433
14543 94 993 _ 1141
14801 53 733 - 1165
10599 35 103 419
7497 31 g2 80
7625 i27 47 5G .
9582 470 133 45
12546 54 2169 198
13706 26 1140 3501 B
FLT38: PT97: Pair trawlers > 1000 HP (Catch: Thousands) (Effort: 1)
1988 1997 e - : _ r
1 H o 1
5 S
5034 251 194
5127 162 156
7431 57 156
7875 181 104
7243 107 150
6335 a2 111
65227 32 133
6069 33 18
€551 21 18
6406 84 -5 e o
FLTA41: -5 longliners reduced (Catch: Thousands) (Effort:  Unknown)
1990 1997 R ‘ ' '
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 18.945 10.647
3308 13.634 32.011 27.882 - 14.079 10.522 9.04
3684 10.355 23.345 25.227 23.5633 3.765 8.095
1601 7.728 3.612 8.233 8.568 7.309. 2.604
1297 3.035 . 3.771 2529 - 4737 4967 3633
3915 28.012 5.198 4,765 3.249 8.014 7.003
3240 125.758 10.783 1.983 2.301 1.452 3.859

= ONACIm\WETeps\Nww g \Reportst1 998V T248. Doc
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Tabie 2.4.9 e

Lowestoft VPA Versiom 3.1 1-May-98

16:37:30

Extended Survivers Analysis o o S
Haddock Faroes Vb {run: XSAJAKIO/#ié)

CPUE data from file fusers/fish/ifad/ifapwork/nwwe/had_faro/FLEET.X10
Catch data for 37 years. 1961 to 199#} Ages 2 to #10.

First, Last, Alpha,

Fleet, Firgt, Last, Beta
: vear, year, .ade ., age -

FLT35: LL94A: lline<, 1985, 1997, 2, 4, .000, 1.000
FLY38: PT97: Pair tr, 1988, 1997, ° 5, &, .000, 1.000
FLT41: 5 longliners ,  199¢, 1997, : 4, 9, .600, 1.000
Time series weights

Tapered time weighting applied :

Powar = 3 over 20 vyears :
Catchability analysis :

Catchability dependent on stock size for ages < a

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

Catchapility independent of age for ages »>= &

Survivor estimates shrunk towards the mean F . _ -
of the final 3 vears or the 5 oldest ages.

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

it

Minimum standard error for population

estimates derived from each fleet = .300
Prior weighting not applied

Tuning-:converged after 58 iterations: -

Regée§5inn weigﬁtéf o E :
L ,751,47.820, 877, .921, l954,  ,976, 7890, .997, 1.000, 1.000 " .F

Fishing mortalities

Age, 1988, 198%, 1990, 1991, 19%2, 1953, 1994 1595, 1996, 1997

2, L 037, .004, .011, .028, ..014, 62, .042 .014, 015, 0286
3, .0e7, .112, .lis, .149, .073, .133, .142 091, 123, 179
4, .182, .134, .201, .235%, .157, 180, 197 .263, 307, .381
5, .240, .324, .228, .185, .228, .161, .144 .219, .330, .359%
6, .278, .327, .344, .308, 226, .163, .177, .180, .245, .365
7. .227, .448, .435, (382, .258, 166, .188 L183, 351, .2%1
g, .23%, .43g, 170, (279, 214, 151, 186 L1891, 254, .347
9,  .234, .336, .408, .218, .256, .171, .211 .201, 233, .33s

S ONAETI\W greps\Nwwg\Reparts\ 1 998\T249.Doc




Table 2.4.9 (Cont’d)

X5A population numbers {Thousands)

AGE 2, 3, 4, S,

YEAR ,
igss , 2.01E+04, 7.5%E+03, 1.63E+04, 1.57E+04, 3.7SE+03,
1989 , 1,58E8+04, 1.59E+04, 5 R1E+<D3, 1.11E+04, 1.01E+D4,
1990 , 1.03E+04, 1.29E+04, 'L.16E+04, 4.16E+03, 6.60E+D3,
1891 , 3.03E+03, B.36E+03, 9.37E+03, 7.79E+03, 2.71E+03;°
1992 , 3.28E+03, 2.42E+03, 5.90E+03, 6.07E+03, 5.25E+03,
1993 , 2.07E+03, 2.65E+03, 1.84E+03, 4.13E+03, 3,.95E+03, -
1994 7.368+02, 1 59E+03, 1.908+03, 1.26E+03, 2.88E+03,
1995 , 6.27E+04, 5.7BE+03, 1.13E+03, 1.28E+03, 8.91E+Q2,
1996 , 2.44E+04, 5.06E+04, 4.32E+03, 7.12E+02, B.39E+0Z,
1997 , 3.36E+03, 1.%7E+04, 3.67E+0D4, '2.60E+03, 4.19E+0Z,

Estimated population abundance at lst Jan 1998

6, 7

R P g,
BREs(3, 7. 08E«02,
.05E+03, 1.69E+03,
L9BE+03, 3. 17E+03,
~B3E+03, “3.17E+03,
JB3E+03, 2.14E%03,
L43E+03, 1.03E+03,
.758+03, 2.38E+03,
.97E+03, 1.87E+03,
.09E+02, 1.35E+03,
.3BE+02, 3.51E+0Z,

P L.0DE+Q0, 2.68E+03, 1.35E+04, 2.05E+04, 1.49E+03, 2.3BE+02{‘3.29E+02,
Taper weighted geometric mean of the VPA populaticns
’ 1.03E+04, %.27E+03, 6.39E+03, 3.68E+03, 2.50E+03, 1.87E+03, 1.31E+03;
Standard errcor of the weighted Log{VPA populations)
1.1043, 1.0893., 1.1090, 1.0281, 1.0772, .97635, .8254,
Log catchability residuals.
Fleet FLT35: LL%4A: lline<lOQGRT
Age , 1985, 1986, 1987 , 1988, 1989, 15%0, 1991, 195%Z, 1533, 15%4,
2., .96, -.01, 1.23 , 1.44, -1.63, -.59, -.0Z, " -.20, 54, .84,
3, .79, .39, .40 , -.01, .10, .14, 26, =.1a, 0L, - =16,
4, .40, .56, .59 , .52, ~.13,- .04, 28, 0z, -.12, -.63,
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”

Mean log catchability and standard error of ages with catchability ¢

independent of year class strength and ctonstant w.r.t. time:

Age 3, 4
Mean Leog g, -12.1321%, -11,757%
5.E(Log q). L3423, .40651,

Regression statistics :

Ages with g dependent on year class strength

Mean Log g

Age, Slope , t-value , Intercept, RSquare, No Pts, ﬂeg s;e,

2. 1.14, -.513, 14.26, ;é}, 13, -93, -13.66,
Ages with g independent of yeary class stfength and constént w.r.t. time,
Age, slope , t-value , TIntercept, RSquare. No Pts. Reg s.e, Mean'Q '

3, 91, 1.080, 11.85, ééd, 13, .31, -12.i3,‘1

;, .78, 3.968, 11.10, .97, 13, .20, -11.786,

~ OXACiW ErepstNwwa\Reports\1998\T249 Doc

9,

9, 58E+01,
5.15E+Q2,
8.91E+02,
1. 7T9E+03,
1T.96E+03,
1.42E+03,
7.26E+02,
1.60E+03,
1.26E+03;
8.55E+02,

2.03E+02,
2.06E+02,
.9620,
1%55, 135%6,
-.09, -.72,
-.66, -.30,:
-:52,

69



Fleet : FLT3B: PT97: Pair trawler > 1000 HP

Age -, 1988, 1%98%, 1990, 1991, 1992,

., No:data for this

Wo data Far rhis
&L Latd QY Cills

, No data for this

‘ vadata'for,this

Wom sl W

, No data for this

Mean log cacchabi

lity amn
indensndent of vear class
..... pendent of year class

Age , 3.
Mean Log q, : -12.414],;
1323

E.BE(Loo o)
e haind =

Regression statistics :

23, =011, -,
sy =08 . -.16,: -

, No .data for this

fleet at this age

floot at+ +this aco
ie|ed 4t Thnis age

1993,

fleet at this age. -

59, =~.13, ,-.31,

11, .31, - .06, -
fleet at this age

fleet at this age
fleet at. this age

=1 orert by oesTy
strangt Lon
[
-12.3010,
150a
3502,

1994, 18995, 19%&, 1837

.17, .25, . .36, .48
.67,  -.13, -~.11, -.62

[ dma
L. time |

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

Age, Slope , t-value , Intercept, RSguare, No Pts, Reg s.e, Mean o}

1 il

o
07,
2

3,

a2
S
9,

o
w
[E]
o

[y

[
e
[ B
™~

Fleet : FLT4d1l: 5 longliners

Age , 1988, 1989, 19%0, 1991, 1992,

;Mo data for this
; No data for this

99.99, 99.%%, -
, 99.99, 99.%%, -
, 99.99, 99.99,
, 99.99, 99.99,

WDl w N

; 99.99,.99 .99, -,
.49, -.24, .04,
.24, .21, -.05,
.10, .46, .45,
.00, .09, -.13,
, 99.99, 33.3%, -,

fleet at this age
fleet at this age
62, -,11; -.68,

12, .00, -.la,

1993,

.12,
-.03,
.ao,
A7,
~.57,
~.11,

1, -12.30,

1994, 1994, 1996, 1997

.63, .46, .26, ~-.16

.12, .39, .25, .-.12.

.04, .24, -.14, -.08

.13, .08, -.15, -.21
.12, .iB, =.08, -.22
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 , 4,
Mean Log q, -13.3237,

S.E{Log q), .4724,

Regression statistics

LI, My -
wiili g

i

[
aYyes

ndependent of year

S, : 6,

-13.1845, -13.089

.2762, .162

class strength

7, g, - 9 -

6, -13.08%6, -13.08%6, --13.08896,

3, L2716, .2554, 1629,
I oand coﬁstant w.r.t. tims.

Age, Slope , t-wvalue , Intercept, RSguare, No Pts,

4, 1.35,  -2.020,
5, 1.29,  -2.342,
6, 1.03, -.380,
7, 85, 1.818,
g, B4, 1.661,
g, 1.19,  -1.006,

~J
[+

1s.03, .85,

14.74, . . .92,
13.23, .97,
12.19, . . .95,
12.25, .95,
14.29, .83,

Rég s.e, Mean Q

.53, -13.32,
.28, -13.18,
.18, -13.09,
.18, . -1z2.98,
.18, -13.17,
.18, -13.14,

O Actm\W greps\Nwwg\Reports\L998\T249. Doc
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Table 2.4.9 (Cont’d) .

Termipal year survivor and F summaries 't

Age 2 Catchability dependent on age and year class strength

R

Year class = 1998 -7
Fleet, o Estimated;  Iat, © Ext,  Var, N, ‘Scaled, Estimated
. B Survivors, 5.2, s.e, Ratie, ", Weights, T
FLT35: LLY94A: tline<, T 1147., 1.048, ©.000, .aa, i, .235, .059
FLT38: PT97: Pair tr, 1., .000, . 0aa, .0q, 0, .04aa, _Qoo
FLT41l: S longliners , - i., .Qoo, L0040, .aa, o, .000, .0Q0~"
P shrinkage mean , 9266, , 1.09,,.,, .223, L0007 -
F shrinkage mean 2319., L70, .., - Y541, 7 .030
‘Weighted prediction :
Survivors, Int, EXt, N, var, F
a2t end of year, s.e, E.a, . Ratio
2678., .51, .79, 3, 1,536, .026

hge 3 Catchability constént w.r.t. time and dependent‘on;age

Year class = 1994’

Fleet, Estimated, Tre, T Ext, var, ' W, Scaled, Estimated
. o Survivors, 3., s.e, Ratio, , Weights, F
FLT35: LL94A: lline<, 11756., .335, 212, .63, 2, 1784, .202
FLT38: PT97: Pair %r, 1., .000, .000, .Qa, o, .Q00, L0389
FLT41l: 5 longliners , 1., .000, .00Q, 0o, 0, L0040, .ooag -
F shrinkage mean ., 22068 . L0, ., : w216, ©oW113

Weighted prediction :

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, o Ratio,
13467., ST+ DU - SN S DRRNEEA - % L) FRRRSING I i B

Age 4 Catchability constant w.r.t. time and dependent on age
Year class = 1993

T s
1oT

F T, Estimated, Int, Bxt, var N, Scaled, Estimated
. Survivors, 5.8, 5.8, Ratia, , Weights, F

FLT35: LL94A: lline<, 18670., .265, L1586, .99, 3, -.857, .4132
FLT38: PT97: Pair tr, 1., .Q00, .000, .04a, o, .000, .4900
FLT41: S5 longliners , 17501., .5Q2, .o0a, .30, 1, .196, .43

F shrinkage mean- , 38303., L7970, .., ' 7,147, .222
Weighted prediction :
Burviwvors, Int, Ext, N, Var, F
at end of year, 5.8, 5.8, f Ratio,

20496., .22, .17, 5, . 744, .381

- ONACETW Zre ps\NWvg\Reports\| 998YT249, Boc



Year class = 1992

Fleet, Estimated, Int, ' Ext, Var, N, Scaled, Estimated
. Survivors, a.e, 5.a; Ratio, . Weights, F
FLT353: TL94A:, lline<,, 898, .264, .259, .98, 3, . .285, .540
FLT38: PT97: Pair tr, . 2410., -3590, 000, .00, 1, .233, - .236
FLT4l: 5 longliners , 1426., 260, .153, 259, 2, .399, 372
F shrinkage mean , 2645;; W70, ' _' : ‘ : .083, .217,
weighted prediction
Survivors, Int, Ext, N, var, F
at end of year, s5.a, 5.8, . Ratio, )
1487, , e, .19, 7, 1.139, .359
Age 6 Catchability constant w.r.t. time and, dependent on age
Year class = 1991
Fleest, Estimated, ...Int, . Ext, Var, N, Scaled, Estimated.
f Survivors, s.e, s.e, Ratio, , Weights, F
FLT35: LLY94A: lline<, 1%G., 265, .163_, .61, 3, L1862, .440
PLT38: PTS7: Pair tr, 1s8., 257, .487, 1.89, 2, .28&, L4206
FLT41: 5 longliners ., 263., -200, . .137, .69, 3, ..476, L3336
F shrinkage mean , 476 ., ;75,,,,‘ _.;066; .199
Weighted prediction
Survivors, .. Int, -Ext, N, var, F
at end of vear, 5.8, s.e, , Ratio,
238, .14, .14, 9, 1.011, 365
Age 7 Catchability constant w.r.t. time and age‘(fixed at the value for age) 6
Year class = 1990
Fleet, Estimated, S Int, - Ext, = Var, N, Scaled,  Estimated . .
, surviwvors, s.e, E.e; Ratip, , Weights, F
FLT35: LL94A: lline<, 251., 267, .218, .82, 3, 137, .368
FLT38: PT97: Pair tr, 349., .2536, .182, .71, 2, L2211, .277
FLT4l: 5 longliners , 334., .;68, .172, 1.03, 4, .5B6, . 287
¥ shrinkage meaﬁ . 430., ;?0;,,, . .056, .230
Weighted pfedicticﬁ : :
survivors, - - Int, Ext, N, var, ¥
at end of year, s.e, s.e, P Ratio,
329., .13, .10, 10, 788, 251

y

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

: .;Q:\Agfm\Wgreps.\Nwwg\Report_s\_l998\T249;D0c :
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Table 2.4.9 (Cont’d)

Age 8 Catchability constant w.r.t.

Year class = 1989

Fleet,

1

FLT315: LL94A: lline<,
FLT38B: PT97: Pair tr,
FLT4l1l: 5 longliners ,

F shrinkage mean ,

Weighted prediction :

Survivors, Int,
at end of year, 5.,
203., .l2,

Year class = 1988

:Eleet. :'

[
. .

FLT35: LL94A: lline<,
. FLT36: FI
; FLT41l: 5. longlinersg .

FT97: Pailr kr,

F shtipkége méan¢ ,

- Welghted .prediction

Survivors, Int,
-at end of year, . s.e,
501., CoL11,

Egrimated,

Int,
Survivors, 5.e,
178., .269,
; 207., - .455,
‘194., .. 150,
Co E
~376., .70,
}Ext, e
. 5.8, Y
:-_071' .~1"1r1

iy

Var,

Ratio,
=616,

LR

Var,
Ratio,

Estimated, Int,
Survivors, s.a,

. .855.,. . .273, .
681.,. . .257,
468.,., . .136,
474., . .70,
Ext, N,

..s.e, )

© .07, 12,

.637,

~ Ext, .

s.e,

.024,
.15,
.0%4,.

.347

,:var;"
s.e, .. Ratio, |
.1513, .56, .
378, 1.4,
,0651‘: .48,

F
.335

Var,

Ratio,

.09,

.59,
.63,

[ S Iy

N,

3,

b

N,

’

.. O\ACTmWgreps\Nwwg\Reportst 1 998\T249. Doc

‘time and age (fixed at the value for age) 6

Qcaied,' Eshimafed

Weights, F
.113, .387
170, 34l
.653, .357
(058, .202

Age 9 o Catchability constant w.r.t. time and age (fixed at the value for agé) 3

Scaled, Estimated.
Weights, . FH‘
..089,  .306
J138, .257
720, ©.3585
.351

052,



Table 2.4.10 _ R L . ....

Run title : Haddock Farces Vb (run: XSAJAK10/X10) At 1-May-98 16:38:21

Terminal Fs derived using XSA (With F shrinkage)

Table & = Fishing mortality {F) at age
YEAR : 1981 1962 - 1963 - 1964 1965 - 1966 - . 1967 .
AGE 0.1875 03232 03801 0.0876  0.0691 00608  0.0841 S

2

3 0.4162 05866 - 0.5639  0.3723 ¢ 0.2354 0.2370 0.1873
4 0.4209 0.h880 0.7261 0.5153 0.4767 0.4515 0.2971
5 0.4387 0.3480 0.5591 0.5369 0.3678 . 0.5008 0.2997
& 0.5879 0.6706 0.4026 0.6107 0.5882 0.5421 0.5406
7 0.5483 1.0499 1.2493 0.3375 0.9618 0.9128 0.6906
8 0.8742 0.9736 1.1139 1.2027 23618 0.7503 0.6634
8 0.6600 0.7351 0.8185 0.8472 0.9618 0.6373 . 0.5022

+ap 0.6600  0.7351 0.8185 0.6472 09819 0.6373 - 0.5022

0 FBAR 3-7 0.5624 0.6506 07002 0.4753 05260 0.5288 . 0.4030
Table 8 Fishing morality (F) at age
YEAR " 1968 1969 = 1970 1971 1972 1973 11974 1975 1976 1977
AGE 2 01261 00860 0.0552 0.0526 0.0253 0.1872 0.1266 01230  0.0908 0.0108
' 02847 02384 00572 01037 04228 04208 021727 02850 04878 (01128
4 03483 05320  0.3345 04187 02855 02385 0.3730 02412 03810 - 0.1815
5 0.2847 03330 03639 02755 04520 03134 0.1279 02116 02216 - 0.5273
6 04540 04975 0.5550 05560 01495 02695 01714  0.0957 02871 ' 0.7246
7 08367 0.8276 0.8740 0.8378 06720 01946 02134  0.0859  0:1801 - 0.3904
8 05851 1.0631 05429 04224 04059 02907 0.1433 01593  0.2539  0,3788
8 05057 06566 0.5386 05060 0.3957 0.2627 02068  0.1595 0.2621 - - 0.4437
+gp 05057 06566 05386  0.5060 03957  0.2627 02068 01595  0.2621  0.4437
0 FBAR 3-7 04377 04853 04762 0.4564 0.3964 02884 0.2206 01799  0.2475 03873
Table 8 Fishing monality (F) at age ' s
YEAR 1978 1979 1980 1981 1982 1983 1984 1985 ° 1986 -~ 1987
AGE 2 00010 0.0004 00325 0.0237 0.0383 00259 0.0316 0.0283  0.0085  0.0332
3 00547 00458 0.0285  0.4373 04841 04913 04205 01616 0.0050 00800
4 01685 0.,1254 02027 01313 04707 0.3473 0.3886 02486 . 0.2351  0.1866
5 02115 01912 02749 02115 02914 03496 02165 0.3461 02730  0.2435
& (03820 0.1408 02135 0.2283 02780 0.1380 03333 04147 0.3569  0.3293
7 05760 02721 01702  0.2004 0.2523  0.2998 00B52 02082 01565  0.4708
B 04968 03303 03954 0.0920 02265 03100 0.2938 01716 05171  0.5803 _
g  0.36B9 02130 02526 0.1730 0.2854 0.29068 0.2649 0.27%4 03095 0.35644 i

+gp 0.3689 0.2130 0.2526 0.1730 0.2854 0.2908 0.2649 0.2794 0.3095 0.3644 ;!
0 FBAR 3-7 0.2781 .1551 0.1780 0.1814 0.3307 0.2852 (.2288 0.2758 0.2233 0.2842 ;

Table B8 Fishing mortality (F) at age
YEAR 1688 1989 1990 1991 1992 1993 1934 1995 1996 1997

AGE

momd mooun norAne

i3 (.0284 3.0136 0.0622 5.0425 C.
ndaan 00721 0.1320 01421 - 0

R el ey VeE o w Ted G LA PR L [P RVE R3] LR

0.1823 0.1338 0.2014 0.2347 0.1571 0.1800 0.1970 0.2632 0.3068 .0.3814
0.2400 0.3236 0.2282 0.1948 0.2282 0.1606 0.1445 0.2190 0.3297 0.3592
0.3267 0.3436 0.3084 0.22585 0.1630 0.1773 0.1804 0.2450 0.3648
0.2271 0.4478 0.4249 0.3820 0.2575 0.1857 0.1882 0.1827 0.3508 0.2914

0.2353 0.4379 0.3696 0.2788 0.2138 0.1512 0.1959 0.1907 0.2539 0.3465

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

0 FBAR 3-7 0.1288 0.2687 0.2642 0.2537 0.1883 0.1604 0.1698 0.1873 0.2711 0.3151
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Table 2.4.11
Run fitle : Haddock Faroes Vi (run: XSAJAK10/X10) AL 1-May-98 163821 - -

Terminal Fs derived using XSA (With F shrinkage}

Table 10  Stock number at age (start of year) MNumbers™10™-3
YEAR 1961 1962 1963 1964 1965 - . 18661 1867 e
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
& 3245+ 3isZ 5132 2708 3005 2537 .. 3774 -
7 1512 1476 ¢ . 1332 ;2800 4204 1366 . 1398
8 448 . 480 . 423 - - 313 1641 377 449 .
9 135, 153 148 114 LT J27 146
+ap o 0 0 0 C 0 o R
0 TOTAL 102058 - 100361 - 08871 ' 70485 71209 - 64532 65481
Table 10 Stock number at age {start of year) '~ Mumbers*10*~-3 ‘
YEAR 1968 = 1969 1970 - - 1971 5972 1973 i974- 7 1975 1576 1977
AGE 2 54843 21968 . 35582 . 15450 33176 23690 52333 ; 70054 - 55074 26196
3 19470 - . 30580 . . 24016 - 27568 12001 26483 18410 37750 50717 41850
4 10667 12234 , 25684 . 15270 18596 6438 14003 10812 23712 34413
5 6798 6107 5884 14992 8225 11444 4152 © 7948 6955 13263
8 4822 4487 3584 3348 9318 4285+ gg49.° ' 2002 6285 4562
7 1800 - 240270 20B4 S0 1683 HET2 6569, 2680 .. 4724 2208 3235
8 574 .. 6387 . 860 712 - 596 :B57 - 4428 1772 . 3549 1553
9 1B - 262-: 180 ... 409 . 382 325 402 3141 . 1237 2254
+gp N R o, 0. .. 0 o 52 865 1336 = 1515 2613
0 TOTAL 98863 07379 97775 79432 83866 79945 102212 140587 151148 120938
Table 10 Stock numpber al age (startof year) - . Numberg*10*-3 .
YEAR 1978 ... 1979, . 1980,.. 1981 . 1982 1983, 1984 . 1985 1986 1987
AGE 2 35083 2787 - 4945 - - 3495 15861 19045 - 42501° 39063 - ''-26937 9578
© 8 21247 2867870 40 2281 - L8919 L2794 12498¢ 15194 - 33715 1 3104 21848
4 306809 0 164467 22429 © 1815 - - 2797 ¥443: B451° . 11027 - .. 23484 23149
5 23499 . 21217 - 11878 . 14094 . 1303 A581, 835 . . 4691 .. 704i 15189
8 6408, .. i5571. 14348 7387 9936 rird gi2. . 550 . 2717 4388
7 18107 3581 11074 0488 4Rd3 a161 568 535 268 1557
8 1793 * 833 2233 7648 6358  -B088' 3737 427 - 356 208
9 870 893 490 1231 B2 4150 1843 2281 .. 295 174
+gp 1108 424 - 423 . 249 . .047 3462 4569 . 43B4 . 2936 1199
0 TOTAL 122377 - .. 90430 . 70101 - 50227 . 50531 52205  78B10.. 06675 . 95154 77297
Table 10 Stock number at age (start'of year) -~~~ Numbers™10™-3 - T
YEAR 1988: .00 1989 = ~ 1990.: ° . 1981 1992 1983  1994.° 1995 ° 1996 1997
AGE 2 20137 .. 15770., 10323. . 3035 3277 2071 7362 62731 .. 24388 3356
3 7585 . 3412855 . 8357 ‘2415 2647 1893 © &777 50627 19668
4 16331 11639 ' '9371  '5BGS 1838 1897 1132 4317 36856
& 15727 S 4180 yTen 6087 4126 - 1257 1276 - - 712 2601
6 9755 6601 271 5250 3954 2877 891 838 4ig
7 2584 5982 3833 1631 3430 2750 1973 609 538
8 796 . - 3165 . . 3170 . 2142 1032 2386 1865 1346 351
9 g5 81 1791 1964 1418 726 1602 1262 855
+gp 675 353 180 L7881 1207 7 1740 - 1709 2113 7 1994
0 TOTAL 73686 67307 55970 40239 29431 21812 22583 79046 86213 66437
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s

Run titie : Haddock Faroes Vb (run: XSAJAK10/X10) At t-May-98 16:38:21 . .- Lo

-l N [, PP Ao tal _a AR P ,:, ,,,,;‘,i\ : “
i6 Summary {without:3OF correction) .

.
daue

Terminal Fs derived using XSA (With F shrinkage) -

~ Biomass S0

Year  Recruits  Total-  Total  Landings Yield/SSB ~ FBAR. |
i . {
il . [}

2 . oon 37y .
£dnra e R T=¥ | ‘ATFIOTY Lo Talria L1 N ARECD e N~ ~Lr ¥ |
1l or e e X4 f =44 ‘ _CUDO 1 V. e (TR WAy g
oo oA 407 I 744 N oA n aene
Lel=i= s [l o Y d DO T J =i 1al LV e el ] W DI
47362 80753 49547 27571 0.5565 0.7002

30110 - 68577 44128 19480 - - 0.4417.....0.4753
22644 65655 45555 18479 0.4056 0.526

20206 60934 43953 18766 0.427  0.5288
25356 602068 41050 13381  0,3180 0.403
54843 . 78075 45379 17852 .. 0.3934  0.4377

70054 - 121784 75405 20715 0.2747  0.1799
55974 135612 89219 262117 0.2938 0.2475
.. 26196 - 121164 96497 - 25555 , 0.2648 . 0.3873
35063 120564 97230 19200 01975  0.2781
2787 97670 85390 12418  0.1454  0.1551
4945 87622 81 _ i
3495 78949 75830 12233  0.1613  0.1814
.- 15861. . 68312 56398 11937 . 0.2117. 0.3307
10045 63696 51786 - 12894 - 0.249 .. 0.2652
- 42501 84096 53570 12378 - 0.2311- : 0.2288
39063 94425 62800 R E |
26937 99429 66329 1. o o
9578 88682 68043 . 14882.. .0.2187  0.2642
20187 79452 62887 12178 0.1936.. 0.1988
- 15770 - 72292 52839 14325  :: 0.2711°  0.2687
110323 56448 45534 11726 0.2575  0.2649-
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3035 42150 37743 B429 0.2233 0.2637
3277 31707 . 29251. .., 5476  0.1872 . 0.i883
2071 29604 126864 4026 0,1498 0.1604

7362 31782 25828 4252  0.1646  0.1698
62731 71057 30666 4967 . 0.162 0.1873

24388 79848 48613 , 9761 0.2008  0.2711

3356 71198 58932 .1 17923 0.2991 - 0.3154

Mean .. . 26662 78923 57165 | 15754 | 0.2808 . 0.3265
0.Units - - (Thousands)  (Tonnes) (Tonnes) (Tonnes) : -
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Tabie 2.4.13 input data for RCT3.

Faroe Haddock: - VPA and groundfish survey data

3 18 2
'Yearclass' 'VPAage2' 'Survagel’ 'Survage2' ‘Survage3d’
1985 . 95678 23.6 1.8 i1.8
1956 20137 40.6 -5 7 I & [< B
1987 -i5770 40.5 146.6 64
1988 10323 43.8 43.1 - 134
1989 3035 6.1 16.5 8.5
1990 3277 4 26.9 - 9.9
1991 2071 6.2 8.2 3.1
1552 7362 28.1 213 A
1983 62731 186.3 252.6 137.1
1994 24388 486.9 244.2 161.7
1995 -11 65.6 84.7 43.6 .
1996 -11 3.2 3.1 11
1997 -11 325 -11 -11
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Table 2.4.14
Ana]ys.is by RCT3 ver3.1 of data from file :

rct3c07.dat

Data for 3surveys 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 regression °

‘Forecasi/Hindcasi varnance correction used.

Yearclass = 1990

e Regression I1 Prediction-s------ I

Survey/ Slope Inter- Std Rsquare No. Index Predicted Sid WAP
Series cept Error Pts Value Value Error Weights

Survagel 100 590 .33 868 5 161 752 656 .370
Survage2 97 558 .80 528 5 "3.33 880 1151 .120
Survage3 .80 6.5 .57 686 S5 239 849  B65 213

VPA Mean = 920 731 298

Yearclass = 1991

L]

ediction------—--- 1

I---__-__-_-ngrpeqlnr' 1

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std  WAP
Series cept Error Pts Value Value Error Weights

Survagel .86 644 .31 894 6 1.97 813 446 612
Survage? 1.22 453 93 478 6 232 736 1441 059
Survage3 90 6.19 59 699 & 141 746 941 137

VPA Mean = 5.01 796 192

Yearclass = 1992

) (N Reoracgion ITI ediction-——------I

Tama AL 2 L

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series cept Error Pts Value Value Error Weights

Survagel 98 603 37 877 7 337 932 479 486
Survage? 1.14 484 .78 615 7 310 §38 1001 111
Survaged .87 631 50 792 7 241 8.40 B50 264

VPA Mean = 8.80 896 .139

28 “ ONACHTAW greps\Nwwe\R#ports\ F90RT2414.Doc




Table 2.4.14 (Cont’d)

Yearclass = 1993’

[-----------Regression I1 Prediction-—-——---1
Survey/ Slope Inter- Std Rsguare Mo, IndexPredicted . Std - WAP
Series cept Error Pts Value /Valne - Error “Weights

Survagel 97 600 37 855 8 523 1106 620 402
Survage2 1.15 486 .74 597 & 554 1124 1.183 118
Survage3 88 635 50 761 8 493 1068 764 264

VPA Mean = ~4 B.81 . 830 224
Yearclass = 1994
| Regression 1t Prediction-----—--1
Survey/ Slope later- Std Rsquare No. Index Predicted Std  WAP

Series cept Error Pts Value Value Error Weights
Survagel .96 60f 34 921 9 6:19 1197 552 . 450
Survage2 1.11 501 &5 765 9 350 1109 901 .169
Survage3 96 6.15 52 838 9 509 11.03 717 266

VPA Mean = 906 1092 115

Yearclass= 1995

T

[-mmmmmm e Regression 1 Prediction-—-----I -

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series . cept Error Pts Value Value Error Weights

Survagel .82 631 .59 794 10 420 975 713 .276
Survage2 101 526 62 777 10 445 976 750 .250
Survage3 .88 629 32 831 10 380 963 629 .356

VPA Mean = 9.17 1000 .118

Yearclass = 1996

| S— Regression L Predicii

Survey/ Slope Inter- Std Rsquare No. Index Predicted Sid WAP
Series cept Error Pts Value Value Error Weights

Survagel 82 631 60 794 10 144 748 790 435
Survage2 1.01 525 62 785 10 141 668 890 343

Survage3

VPA Mean = 9.17 1104 223

AONACfm\W greps\WNwwg\Reports 1 998T 24 14: Doc
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Table 2.4.14 (Cont’d)

Yearclass = 1997 < T
| Regression Il ---Prediction-—--- e

Survey/ Slope Inter- Std Rsquare No. Index -Predicted . Std . WAP

Series cept  Error Pts Vilue' Value - Error - Weights

Survagel .81 631 61 795 10 351 917 737 698
Survage2 S e P
Survage3

VPA Mean = SO 10120 0 302

Year  Weighted Log Imt Ext Var VPA  Log

Class  Average WAP  Sud Std- . Ratio = VPA : o
Prediction Error  Erfor e o f . ‘ : ;

1990 4359 §38 40 41 104 3278  3.00

1991 3509 R.16 35 28 B7 - 2071 - 7.64

1992 7346 R.90 33 25 54 7362 8.90

1993 35469 10.48 39 53 .81 62732 11.05 :
1.96 24389 10.10 I

1994 75984 11.24 37 52

oo + s o e 2 11 o
199y 123454 ¥.00 2 -kl .ua
10N 108 7 0 [4a ] [ 4 1 £5
1956 1365 7.58 S2 G5 1.35
1007 a57e o 17 62 on nn
1L 2x7 Ay Fa Y4 g AL
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Av

The SAS S5ystem

] 14:43 Tuesday, May 5, 1998
Haddock in the Faroe Grounds {Fishing-Area- Vb) e .

Prediction with management option table: Input. data

l - Year: 1993
‘“|' stock’ '["Nataral | Maturity|Prop.of F{Prop.of M| Weight | Exploit:| Weight
Age. size  [mortality| . ogive |bef.spaw.|bef.spaw.| in stock| patterd | in"catchp’
,2 : 1965..000 0.2000 0.0300 0.0000 0.0000 0.573 0.0225 3.573
3 2678.000 0.2000 0.5600 0.0000 0.0000 0.877 0.1602 0.877
4 113467.000 2.2000 0.9300 0.0000 0.0000 1.063 0.3A76 1.063
-5 20496.000 0.2000 1.0000)| - - 0.0000 0.0000 1.2490 0.369% 11,240
.6 1487.000 0.2000 1.0008] 0.0000 0.0000 2.047 0.,3220 2.047
7 238.000 c.2000 1.80000 . 0.0000F | 0,0000 2.493 0.2380 '2.493
8 329.000 0.2000| ' 1.0000f  -0.0000 0.0000 2.573 0.3223 2.573
-9 203.400 0.2000 1.0000). 0.0000Q 0.0000 2.714 0.3131 2.714
JLa+ 1669.000 0.-2000 1.0000] - 0.0000 2.0000 2.643 0.313: 2.643
Unit: |Thousaiids = - - - Kilograms - Kilograms
Year: 1999 _
Re&fuﬁﬁ— Natural Maturity Prop.of F|Prop.of;|M Weight Exploit.| . Weight
Age mént: {mortality| -ogive bef.spaw. (bef.spaw.{ in stock| pattern in catch
2 | 9578.000f  0.2000 0.0300 0.0000 0.0000 0.573f  0.0225 0.573
3 o 0.72000 0.5600f Q.0000 “0.0000 a.g877 0.1602 0.877|
[ 0.2300 0.5300 G.0000 G.GUGC 1.063)  .0.387¢ 1.063
5 0.2000 1.0000 0.0000 0.0000 1.240 S 0.3699] 1.240]
6 0.2000 1.00Q00 g.ocea 0.0040 2.047| 0.3220 2.047
i Q.,20006 1.00J0 G.0G00 3.56006G 2.433 0.3360 2.493
8 0.2000 1.0000 0.0000 0.0000 2.573 0.3223 2.573
£ 0.2000 1.0000 0.0000 0.9000 2.714 0.3131 2.714
10+ 0.2000 1.0000 0.0000 0.0000 2.643 0.3131 2.643
Unit |Thousands - - - - Kilograms - Kilograms
Year: 2000
Recruit~| Natural Maturity|Prop.of F{Prop.of M Weight Exploit. Weight:
Age ment mortality ogive bef.spaw. [bef.spaw.| in stock| pattern in catch
z {1s322.000| a.zobofj 0.0300| ©0.0000| ©0.0000 0.573] ©0.0225|  0.573
3 . 0.2000 0.5600 0.Q000 0.0ao0g Q0.877 0.1602 ¢.877
L] 0.2000{. G.9300)| .0.0000( ..0.0000 1.083 G.3876 1.063
5 0.2000 1.0n00 0.06000 0. 0400 1.240 0.3699 1.240
6 0.2000 1.00040 0..0000 0.07000. . 2.047 0.3220 2.047
7 0.2000 1.0000 0.0000 0.0C00 Z2.493 0.3360 2.493
a. 0.2000. 1.0000 0.0000 0.00600 2.573 0.3223 2.573
9 -0.2000 1.00040 0.0000 0.0000 2.714 0.3131 2.714
10+, 0.2000 1.90000 Q0..0000 0.0000 . 2.643 G.3131 2.643
Uniﬁf.Thoﬁsanaé. B - - - .Rilograﬁs. - . Kilééfams

‘n

13 T e
~ULL Damey

: MANJRKOZ

Ladaer sy 5

Date and time: 03MAY98:10:

0o
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ki, Y A 1£
ALFIC &g, L0
The 5AS System ‘ 14:43 Tuesday, May 5, 1098
Haddock in the Farce Grounds (Fishing Area Vb)
Prediction with management option table
Year: 1938 - Year: 1999 Year:- 2000

F Reference Stock 8p.steck| Catch-dnl ... F . .ﬁeférence Stock Sp.stockl Catch in Stock Sp.stock
Factor L F bicmass biomass weight: - Factor . F |. biomass | blomass. | weight bicmass bicmass
1.0006] 0.3151 52651 49523 -~ Taods| ~ 0.0000| ‘b.ocoo| 47911 41841 0 595%6] 48484
. . . . R "0;1000_:TKQ.0315' T 41841 © 7" 1261 58093 47019

© g 2000 ‘0.0630 11841 248271 © DE6EB 45602

. 0.3000[° . 'D.D945 41841 3684l 55280 14232

nL400RE" 0.1261 41841 4g104t - 53857 42908

- 0.500Q) -+ 0.1576 41841 5919 52668 41627

¢. 8000y . -.0,1851 41841 6993 53421 40388

0.7000 0.2206 . 41841 BO34 50215 39190

10.80001  0.2521 41841 9042 49048 38032

0.9000 0.2836 41841 © 10018} 47920 36912

1.0009| = 0.3151] ‘4141 : 10964 46829 35828

1,1000( ° -0.34867 Saigdl L-11881 45773 34780

1.2000 -0 ,3782 41841 - 12769 44752 33767

1.3000 0.4097 41841} 13629 43764 32787

1.4000 0.4412} 41841 14482 42808 31839

1.5000 0.4727 411841 15270 41884 30923
1.6000 0.50421 41841 16053 40483 30036

1.7000 G.5357 411842 16811 40124 Po2e17s

1.B000 0.5673 41841 17546 39287 28349

1.9000 ©3.5988B - 4184k 18258 27547

2.0000 -, 6303 41841 18948 i 26771

- B Tennes - Tonnes ~Tonnes - - _fpnﬁéé " Tonnes | {qﬁneﬁ fTonnes

Notes: Run name . :'MANJAROB

Date and time )
Computation of ref.
Basis for 1998

-~ The

{ 0IMAYIS:10:00
Fi Simple mean,
i F factors

age ‘302
“

Bl

Notes: Run name

Date and time:

g2

03MAY98:11:02
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SAS ‘System © - 14:43 Tuesday, May 5, 1998
Haddock'inéthé Earoeisrounds (Fishing Area Vb)
¥ield @e:.recrui&:'xﬁput data
- Recruit¥ “Natural Méturiﬁy Prop.oﬁ F|Prop.of M| Weight | Exploit, Weight
Ag§: ”;m§qt mgrtality - ogive ' |bef.spaw.|bef.spaw.| in stock| pattern in catch
2 o -i1ve00 0.2000] "0.0800 0-0000] * 0.cc00 0.549 0.0630]  -0.549F .
3 TS T 0.2000 g.5000(" o0.0000 0.0000 ©o.819l U 0.2070 0 0819 °
4 0.2000 0.5200 G.G0G0 G.0GG60 ‘1.088& 0.3z2107 L.O86|
3 0.2000 1.0000 0.000¢C 0.0000} 1.426 0.32207% l1.426
[ 0.2000 1.0000 0.0000 0.0000 1.741 G.3600 1.741
7 0.2000 1.0000 0.0000 0.0000 2.002 0.4220 2.002
8 0.2000 1.0000 0.0000 0.00Q0 2.188 G.4620 2.18%
9 a.2000 1.0000 0.000c9 0.0090 . 2.425 ¢.3820 2,425
10+ a.2000 1.0000 0.000Q 0.0000( 2.748 0.3820 2.749
Unit | Humbkers - - - - Kilograms - Kilograms
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Table 2.4.18 Caey
The SAS Svstem 18 57 Thursday, May 21, 1998

Summary rable

Spawning time

efgrence |-

F Catthiin| Chtch injy. Stock © Btock Sp.st ‘ Sp.stock| Sp.stock
Factor RS I numbers weight - slze biomass size . | biomass size biomass
0.0000[: 202000 - 0.000]. - . 5.517| 8568.0200 . : d4.134| 766%.432]. 4.134( 7669.432
0.0500 Cle.07| 5.187] 77607983] - '3.806| €864.237) - 3.806| 6864.237
0.1000 212,421 14.909f -7093.9604 ¢ 73.530] 61%9:029]: 3.530( 6199.029
0.1500} . 287.308 -4.673} 6534,767, . 3.296] 5641.644 3.296( 5641.644
0.2000 347765 ©4.469[ 60602317 -+ ‘3,094) 5168.99%] - 3.094[ 5168.902
0.z500b . :396.997 :4,290| -5653,242| - .-2.917] 4763.695]. 2.917| 4763.695
0.3000|° "437.38%6 4.133] '5300.918] ©  2.762| 4413.137] ° 2.762| 45413.137
$.3500 SAEITILY L 3,904k 4d03.2721 20625 4107.3470 0 z2.825] 4107.347
0. -498.413 3.869| 4722,917| 2.502| 3838.634 2.502| 3838.634
0. 521,502 3.757} 448334804 - 2.391| '3600.927| . 2.391| 2g00.927
o, : 540L836| 3.655]+4270.21 ) -..2.291| 3389.374}. 2.291( 3389.374
. 557, 082 '3.562| 4079.191] 2.201| 3200.059f - 2.201| 3200.059
0. ufo 3.4 3%07.228| - 20117 3029.787 2.117| 3029.787
0. 2332 3.3991 3751.692]. 2.041| 2B75.930 2.041} 2875.930
g. 592,112 3.327} 361G.403) 1.871] 2738.305) 1.871§ 2736.30%
0. 3.260| 3481.540f: - 1.906) 2609;101], 1.9%06| 2609.101
0. 3.198| 3363.,571 1.846] 2492.778 1.845] 2492.776
0. 1.140]:3855.19R1.7  ¥o7o0] 23ga-o3s| 1.780] 2386.035
. 3.086(..3155,318. 1.737| 2287.775], 1,737 2287.715
0. “0. 3.035| 3062%%84) ¢ - 1688 2197.050[ 1.688] 2197.050
1.0000{~79:32844. i 0BLO[: 2.988 .2977.3683) . 1.642} 2113,046 1.642] 2113.046
1.0500[.  0.34274 0.519] 629 2,943 z897.912 1.5%9] 2035.061 1.599} 2035.061
1.1000f -70:35%0| -0.528( -63L:81s5|- 2.900} 2823.680 1.558| 1962.484]: 1.558} 1962.484
1,1500f + £:3754 - 0.536| 633,923 2.860} .2754.395]. 1.520| 1894.783 1.520) 1B94.782
1.2000 CgL39TTy vUousAdl - 8350685 2.48221 248092540 toagnl ey 1.4341 1831.490
1.2500] ~ ;0.4080 - 0:551 2.79€] 26285713 1.4439| 1772, 197 ) 1.448| 1772.197
1.3000§ ., . ,J.4243| 0,358 2386 3.751] 2571.527 1,416) 1716.543 1.416] 1716.543
1. : | 00965) 6390145 2.718] 2517.669 1.385| 1664.206] 1.385| 1664.206
1 0.5371} . .639.844 T.687|.2466.856 1.356| 1B14.904] 1.356| 1614.304
b 0,577 643.361 2.657| 2418.835| L 327| 1568.384 1.327| i568,384
1.5 . 0.583| [.840.720 2.629| 23730380 2.300| 1524.418), 1.300| 1324.41%
1.5 J.589) 640.3940 Z.601| 2336.289|  1.273| 1482.808 1.275| 1482.808
1, 594 A41.038 ©2.575] 0209379 S L2801 714430368 | 1.25%1 1443,362
1. 0.600| 641.031|-  2.550| 22350.4B8 . 1,228} 1405.937 1.226{ 1405,837
1. 0.605| 640930 2.525] '2213.467 - 1.204] 1370.367]) 1.2041 1370.367
1, -0:608] [-640:749) . . 2.502}, 2198:182{ -+ ".1,182] .1336.523| 1.182% 1336.523
1. §.614 640,487 2.480f 2144.512 1.161) 1304.285 1.181; 1304.235
1 - 00618 i640.183]. ¢ 2,458 2112.348) . 12141 1273542 i.141} 1273.542
1. : 0.623| - 639.815]. 2.437F 2081589, . . 1,122].1244.195] 1.122] 1244.195
1. 00627 edbo3gal o 2.417F 20525142 7 1.103) 12le. 151 1.103] 1216.131
2 02631 6383943 2.397) 2023924+ 1.085]:1189.327: 1.085| 1189.327
2. 0.635(. 638.451 2.379) 1996.856| | 1.068| 1163.646 1.068] 1163.646
2, <0639} 637,029|. . 2,360 1970.873| . T -1.051]51139.037) 1.051] 1139.037
2z, ;- 0.642] -637.380 2.343]-1945.906] .. 1.035{ 1115.436| - 1.035| 1115.436
2 “0.646] 636.808 2.326| 1921.89%|°  1.020| 1092.783| 1.020} 1092.783
2. T0.6491 636.216] 2,309, 1898785+ 11,006 1071.022f 1.005| 1071.022
2, 0.&530  &id5_A0R 2.203 ,1976.526 0.490! 1050 1041 @ 0.060] 1080.204
2 0.656| 6349862 T 2,279 1855071 0o976| c1029 . 380) 0.976| 1029.980
i z 0:65%] 634.352 2.262.-1834+375| -~ 0.362] 1010.506 0.962] 1010.608
2. J.662 €33.709 2,247 1814.398 [ - 0.949| ' 391, 94¢] 0.949 5G1.946]
2. D665 " 633:068| 7 : 2.233] 1795:102| . ©.936 - 923957 0.936| 373.957
2. 0.668] €32.401 2.219] 1776.453|  0.a4 356.606 0.924| 956,606
2 0.671| * 631.739 £ 2.706{. 1788467 3,301 0 939,880 D.911] 939.380
2 noD.674 - 631.0741. o 1.152].-1740.963 3.335| go3.68% 0.9%C0| a23.6mE
2 "~ 0.876{ 630.406]| 201790 1vra 083 coadE| - 809,682 0.888] 9g8.062
2 L0467 1 629,738 2,167 1707.69L] 0.937| '893.956 0.877] 892.3956
2. _0.p82] . 629.069] . Z2.155| 1s91.B21 0.866|  879.345 0.865] B878.345
2, Yi0.684| 6282401070 2,143 1676.428].....0.856] . 864.204] 0.85 864,204
2. - D.687 i . 1661.495]. o.8ag! @so.s1zi 0.848] 8s0.512
z. 0.685 z . 1646.996 " 0.B36 ‘837,249 0.836| 837.249
3, 01691 $1632.915 0.326| 824.395 0.826| 824.395
Numbetrs :|. -

Grams: |  Numbers Grams Numbers Grams

Notes: Run name

ST LB IRR02
Date and time

t{ ZIMAYDH 119
Computatior - :F: Simple 2 -7
F-0.1 factor . "1 0.5812
F-max factor K oo 108209 00 L . : T
F-0.1 reference F 0 1, 0.1897 0 oo i - ; .
S slo.B2RI O onl T B L ﬁ
:*Slngle recrait-- 0 . 0 T o e
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Table 2,419

It the 8202 days are . _ - .
|aiiocated to the LL<100.

Wlf. the 8202 days are
allocated to the ST<400.

If the 8202 X 2 days are
allocated to the Jiggers.

IF

LL<100

F

IF

Jiggers

0.095447

0.100599

0.10848
0.109224
0.100764
'0.11248
0.116755
0.120686
0127634
0.129219
0.131935
0.134241
0.137362
0.141018
0.143024
0.143464
0.144761
0.145936
0.151093
0.151621
0.154474
0.157068
0.157303
0.160746
0.164179
0.166457
0.172014
0.173472
0.182726
1018927
. 0.1988
0.203137
0.214466

0.233883

0.243765 0.7

0.109091}

0 1A5AGG
W 1 "\J—YUU
'0,183838

1 0181818

0.2}

1 0.218182
0.236364

0.2545451

0.272727
0.290909
10.309091
0.327273

0.345455]
0.363636]
- o4

0.418182

0.436364}

| 0.454545
0.472727

© 0.4909089
0.509091
0.527273
0.545455

. 0.563636
0.581818
0.6

' 0.636364|

0.654545
0.672727
0.690909
0.709091
0.727273

0.069011

0.083155
'0.087927
0.089864

0.09527
-0:101582

0.114317
0.115689
0.117386
0.119055
0.1261
0.128495
0.130927
0.132791
0.133218
0.134122
0.143808
- 0.144956
0.146522
-0.149605

0.152339
0.155048

0.160812
0.162227
1 0.162547
'0.164945
0.172784
0.173754

5] 0.i8193
0.18258

- -

By 0.18548

0.0730895

0.103372

0.151212

0.156603

0.109091} -
10.1454551

0.1636838

T ST e s

0.181818}

0.2

0.218182)
:0.236364

0.254545

0.2727271
'0.290309

0.309091
0.327273
0.345455
0.363636

041

0.418182
0.436264
0.454545
0.472727
0.490909

10.509091

0.527273
0.545455

'0.563635
'0.581818

. 06
0.636364
0.654545
0.672727
0.690909
0.709091
0.727273

0.745455] 0

0.763636

—rh A

0.781818]

0.06985

0.078075

0.08049
. 0.083852
10.084681
0.085024
0.085854
0.089455

0.09484
0.097682
. 0.105091
0.108696
0.109349
0.109745
- 0.110457
0.111202
'0.113353
0.115844

0:11763
0.118822

0:11955
.0.122384
'0.123997
0.126533
0.127611
'0.128888

- 0.072964

0.090909
0.109091
0.145455

0,183638

0.181818

. 0.2y
0.218182|
0.236364

0.254545

0.2727271

0.2500001
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0.327273}
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0.363636

0.4
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R X =1 I
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—r
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0.8]-
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¥ Figure 2.4.10  Fish Stock Summary. Haddock in the Faroe Grounds (ICES Division Vb).
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2.5 Faroe Saithe

‘2.5:1: o Landmgs and trends in thefislmrj;r T

'Landmgs of saithe" from' the Faroese grcrunds (Dmsmn Vi) varled belween around 4{3 000 - 45 000 t in: the penod
_'1985 1989 (Table 25 1) In 1990 Tecord high' ‘atches were reachied’ at ‘about?60 000 T and 'sifce then catches have
\_steadllv decreased to about 20 000 t in 1996 and mamtamed this 1evel in 1997 :

With the 1ntroducnon of the 200 ‘miles EEZ in 1977 saithe has, for all pracucal pitrposes, 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 2.5.4). All other vessels only have small catches of sa1the as by- catch

Generally speaking effort has increased in the period 1994-96 (Table 2 5 5) For the penod 1985 91 the effort of the
Ei]arger pairtrawlers increased from aronnd:3 200 days at sea to 7 900 days. Thereafter:the 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 ‘days'in the period 1985-1991 then dropped to 2 100 days in 1994 ‘but then increased to 3:400 days in 1996 and
“dropped t0'3200"days in-1977. Since 1985 the cffort of the large singlé trawlers:have deciined from:5 600 days to 4-000

days in 1991 and fluctuated between 3 6004 300 days in the period: 1992-97, The effort of jiggers-has increased in the

‘period 1985- 96 fmm 33000 days to: ¥ UUU——lU bUU days in 19!58 9j ancl lncreaseu further:to 23 700 days in-1996 but
"dropped agam to’ 13 OOO days in* 1997 - o : :

CTh L

In terms of CPUE there has been a general downu. ards treml in the perlod 1994 96 but a shght increase m 1997 (Table
2. 6 and ngre 2.5. i). LOOKlng at the '
Irom 3. 4 Uaay toid i.ruay uu; wem u

i T T

penod wa:) 36 me mnge ol CP

= IUI' ld[gt.‘.l' pd.l!.' ll"dWl.Ul"b l'ld.b UeLICdbUU

E:I.UUUL 1.2 uuay o 2. ..; uuay a.uu has mGl _fll.ﬂil-- :
_0 5 t!day to 0. I tfday in the penod 1991 97
m the penod 1985 97.

atch at age are based.on length and ofolith camnles from Farcese landin gs mostl n the fleet categories small and large
. ) . ! - - . T : [P
.. pair. trawlars nnd jiggers ngd 1apd1ng statistic by fleet pro vided by the Parne*:? QEansL__l Denartment for Farcese

for catches by foreign vessels. Catch at. age was calculated by each ﬂeet nd b
each third f he year before the numbers where combined. Finally the numbers were raised by the foreign catches.

. Catch at age data i 1n prevxous years were rev1sed accordmg to the final catch statistics. Catch i in numbers at age in 1997

.reﬂects the age comnosmon in the Faroese catches (Table 2. 5.7y In 1997 109 samp]es were- taken from landings of
' saithe with 19 176 length measuremients, 3 936 otoliths, and 3 130 individual weights. Thc SOP for 1997 shows no
discrepancy (Table 2.5.7}.

253 "Weiglii: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 19841986 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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254 Maturity at age

Maturity at age data are available for the period 1983~1998. Due to poor sampling .in 1988 the proportion mature: for
this year was calculated as the average of the two adjacent years. A model was used, described in the 1993 Working
" Group report: (ICES 'C.M.1993/Assess: 18}, for: predicting maturity at age. in order to alleviate some.of the problems
_involved with. the sampling data, The basic model used was a GLM with a Logit link functlon descnbmg matunty at.age
as a function of age, year class strength, mean weight-at age and a year effect. Of those factors age and mean wergnt at
age where significant and no other independent variables were needed. This modei was then appiied, using the raw data
_givenin Table 2.5.9 to predict the entire maturity at age for 1982-1998, given in Table 2.5.10 and Figure 2,53,

285400 __Stepk-assessm_ent
2.5.5.1 Tum’ng and estimah‘nn of fishing mortality
“Two tumng series representmg the ‘same’ vessels were tried .ini the XSA runs, The ﬁrst ‘one: was the commercral Cuba
- series consisting of total saithe catch at age-and total effort in|days, hereafter referred to as the Cuba Beta series:; The
'series” extends:back to 1982  and -consists: of 'data from 8 :pair: trawlers greater: than 1000: HP (Cuba trawlers) : whrch

specialise in fishing on saithe and account for: 3 000-8 (00 t-of saithe each year Ltame 2

UIOUP l'f:pOI'L(lLDD CLvis IEVJIASSSSS lﬁ) a CIESCl'lpll(J'll Is p[‘UVlUt:U as:io IlUW d[lu Wliy L.ll isp

,,,,,,,,,,,,, at ace and. efo f.......ﬂﬂ..'..,." . :
ith i t ho hereafior vfullud 1o, as. thu Cuba

consisted of more than 50% of the total catches of cod, haddeck and saithe were used (Table 2 5, 16) Indicés of CPUE
. and.effort -of the two series is presented in Figs. 2.5.7a and b and the show major differences for some years. In Flg
2.5.7a the h]gher valueq in the Cuba Beta series in 1995-96 might be explained by the fact that more effort. was drrected
towards Cod in.these vear's As the hauls targetmg cod were excluded in ‘the Cuba logbook series CPUE values for these
years were hrgher in this. series. The drfference in the effort mdrces in 1993-94 could not be explamed Both XSA runs
‘were made wrth the same parameters as last year. "The output from the first XSA run usmg the Cuba Beta senes is
presented in Tables 2.5.12~15 and the output from the second using the Cuba Logbooks is shown in] Tab]es 2 5.17—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
reasonably low for the principal year classes in both runs so there was no reason for choosmg the Cuba Beta tunmg
series in stead of Cuba Logbook serres The average t' shrng mortahty for age groups 4 -8 years for these two serres are
shown in Figs. 2. 5.6a and b. Both series glve results that converge reasonably well and’ tnere is Tittle drtterence between
the results of the two, Still it was agreed the new series shouid be analysea statistically Dy Ilttmg a muiiivariaic modei io
it taken in to account factor like year season and area. In the fu]lowrng only the XSA run usrng Cuba Beta will be
discussed, . NEEETE BT P

The'log carcnaulmy residuais-ffom r‘ne KIA tumng for ‘age groups 4-8 is'presented 1n Figs. 2:5.4 and 2.5!5. Fhe overall
' unpressron 1s tnat there is a trend in thie daia and it is similar for both series. The fishing mortalities for 1961=1997 are

2.5.5.2 Stock estimates and recruiiment

Ini hlstorlcal terms the spawnmg stocK Dtornass nas ln 1992—!_ g7 Deen iy 1rs lowest range ever tecorded even’ mougn
'recru1trnent up tiii yea.r class 1980-901 nas been cmse to of auove ihe arlmmcue mean of tne wng term reeru:unem lcv'r:t

.7

(23 mllll()nS) uable Z. D i5 and rrgure 2.5.8B)

\ Stock in nurnbers at age as estlmated by the VPA is presented in Table 2 5.14, The high nurnbers in the stock in 1986—-

mllll(m The recrutts m 1995 are an()ut 4_1 n'uttton t:quat to tne long term mean, wnereas tne rccrults m
long term the mean level.

Spawning stock biomass is given in Table 2.5.15 and Figure 2.5.8B. The spawning stock blomass |s contmumg the
decline from 69 000 t in 1993 to 52 000 t in 1997.
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=38

0 :\'ACFM\WGREPSWWWG\REPORTS\ 1998\REPORTRER.DOC




1]

. 2.5.6:1 Input data .

2.5.6 Prediction of catch and biomass '~

Input data for predrctron wrth management optmns are presented in Table 2 5 21 and mput data for the yield per reerult
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 VPA run whereas values for the
1995-1997 year classes are the arithmetic mean of the three most recent years, .. . ' -

In zthe':.short'-term-pr'edietien-, the input for mean weight for 1998 in age groups 3-3 are mean weight: for 1_99_5‘-9735and:-£pr
~the-older age groups; meat:weight were predicted.using a multiple regression, analysis. The mean weight.for 1999-2000

are calculated by using the mean weight in 1998 and adding the mean weight increase for the period 1995-97 in each age
group. Values for age group 3 in 1999-2000 are cqual to the 1998-value. Weights in the stock were set equal to the

- mean weights in the catches. In the.long term prediction (yield per recruit) mean weight for 19611997 was used..,

IR

 In the short term prediction -thesﬁtted';propo'rt-ion.:mature va}uesgfer 1998, Were used for -tltatajrear; and: for 1;999.--‘an_d'2000
“the avera'ge of fitted values=for '1‘:983—'-1 997‘ were-‘userl. This lang termonean was also-used.in -the 'long--tenn prediction.f

. For all three years in the shert term predrctron the average explo:tatlon pattern in‘the final VPA: for 1995-97 rescaled to
._Fbar (age 4- 8) in- 1997 was used In ‘the long term- prediction the explertauon pattern was the average of explcntatron
" patterns for 19611997 which were réscaled 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

‘ ﬁshmg mortalrty level in age groups . 4.8 in 1997 of 0.44, the reference values for Fmax i50.42 and Fp, 'is 0.17. F,.iq and
"F,,,gh were estimated at 0,28 and 0.56, respectrvely, (Table 2.5. 24 Flgure 2 5. 9C and Flgure 2 5. IO) The average ﬁshrng
'mortallty for age 4- 8 in 1997 thus'is a little higher than Fpae.

"when the spawnrng stock bromass 1s below 85 UUU t wmch suggests that this is the level of the’ rmmmum l:nc)logrealr_sr

acceptable level (MBALY) (Figure 2.5.10). The spawning stock has beéen below this level since 1991 and in ‘1997 reached
arecord low of 52 000 t.

In prevrous assessments of this stock the Minimum Biological Accepiable Limit (MBALY was sei to 85,000 t bécause
ihe prooannuy of a good recruiiment is eorsidera“}y larger when the spawiing stock is above this valuc {(Figure 2.5.10).
Thetefore, this is an appropriate value for a limit reference point and thus, By, is set to 85,000 t. The Gloss programme

(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 equrhbnum spawning stock biomass curve in plot B, the Fjy
corresponding o Bnm is estimated to 0.40. The reference point Fpa was calculated as the value lying 2 standard
2 5. 12B) As it can be seen on Frg 25.12A, i ﬁshmg at present level there is 68% probabrhty that the replacement Ime
G(F) will be above the replacement line for the lowest observed spawning stock biomass Giloss. From the cumulative Fp
distribution plot (Fig. 2.5.12C} it can be seen that the probability that Fy, >=F is about 40%. This means that once out
of every 22 years the Fpa will be above the Fioss for which the stock would be expected 1o decline to an equilibrium
spawning stock biomass below the lowest observed. An equilibrium yield at F = F,;, = 0.28 is approximately 35,000 t,
(Fig 2.5.12D).

The history of the stock/ishery in relation to the four reference points can be seen in Figure 2.5.13, In 1961-62 the stock
level was below Blim 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 periocd 1973-78 and went on into
the isk 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.fﬁshery 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 unéhariged

fishing mortality in 1998 and 1999 catches will be at 21 000 t and 19 0(}0 t respectwely and the spawmng stock bmmass :

will decrease from 50000 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 spawnmg ‘stock ‘biomass 1§ ‘contihuing-its downward trend! and: is-at a record-low level ‘which is: far: below. Blimz If
-the present: fishing mortality level is maintained the spawning stock’ will'drop even further. Even with a drastlc reductmn
Cin ﬁshmg mortahty, say ‘to half of the 1997 level the spawmng stock will sull not recover in the short terfmi s nati L

| . . \ gt

The effort in the effort quota system ‘has ‘been reduced by 12.5% i in the. ﬁshmg year I’ September 1997t '3 F 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 large and small pair trawlers respectivély. Theljiggers are expectéd to fish for 16403 day-in: 1997/98. The same
effort allocation is assumed ‘for 1999. The cumulative probability. distribution of F for these three fleet categories. is
presented in Fig. 2.5.11. These three fleets have accounted for 85.7% of the total catches in 1997. The single rawiers >
400 HP caught 3% of the total catch so the F exerted by this fleet on 0.06 shouid be added to the fishing mortality
column to reflect the- activity. of this. ﬂeet The result shows: that there. is an, apprommately 80% probabﬂlty that the
fishing mortality in 1998-99 will not exceed F = (0.06 + 0. 39) =0 45 if the present level of fishing days are. exerted in

1998-99,

_There st111 is no mdcpendent recrultment 1ndex to pred:ct recru1ts in the first year in the short term pre' ctlon An
attempt. should be done to analyse the correlatlon between survey index and stock. in. number from VPA A programme
for echo sounding age group 2-3 might eventually give a series ‘that could serve this purpose

The question of migration has been brought up previously but still no tangible attempt has b'ee'n- made to measure the

rate of migration of saithe between managerent areas.
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Table 2.5.1 Saithe in the Farces. Nominal ga;ch{gs- {1) by countries, 1984-97 as officially reported to ICES

Working Group estimate **

! Preliminary.
% As from 1991,

3 Quantiry unknown' 1989:01.

38,366

33,543

33.182

4 Y. 3 ane s s .
Includes catches from Sub-division Vb2 and Division ITa in Faroese waters,

LAy R

27.213

3 Includes F;ench catches from Division Vb, as reported to the Faroese coastal guard service.

o\acfmiwgreps\inwwolreportsi1998\T251 . xis

Country 1984 1985 1986 1987 1988 1989 1990
Denmark - - 21 253 4 - 2
Faroe Islands 54,344 42,874 40,139 39,301 44402 43624 59,821
France @, " . 243 0 839 87 153 313 . . - -
German Dem.Rep.. - 31 - SR S 9
German Fed. Rep. 73 227 105 49 74 20 15
Netherlands ~- 7 "7 D C- SR - - 22 67
Norway 5 - 24 14 52 51 46
UK (Eng. & W.) - 4 - 108 - - -
UK (Scotland). - 630 1,340 - 140- 92 9 33
United Kinedom . . - _' Z .
United Kingdom
USSR - - - - - - 36
Total 54665 . 44605 41716 40020 45027 43735 60014
Working Group estimate *° 54,665 44,605 41,716 40,020 45285 44477 61,628
" Country _ 1991 -+ 1992 1993 1994 1995 1996 1997
Denmark : . - - .- = - - -
Farce [slands 53321 - 35979 - 32,719 32406 26918 19267 21,721
France® = Co- 1899 75 19 10 -8 -
German Dem.Rep. - - - - - - -
German Fed. Rep. 32 5 2 1 41 3 5
Netherlands - 65 - . P - - -
Norway 103 85 32 156 14 96 67
UK (Eng. & W.) 5 74 279 151 21 : 53 -
UK (Scotland) - .- - - - 79, 98 4257 438 - - 200 - 580 -
United Kingdom < - - - B - - 394
USSR/Russia® - 12 - - - 18 28
Total 53,605 38,252 33,532 33,171 27,204 20,025 22,215
54,858 20,025 227229
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Table 2.5.2. Catches of saithe in the F@fo;e g_rgnﬁnds by various faroese fleet c‘ategorie:’s: Tonnes‘; g"t]tted weight. -

Long-  Single = '~ . ‘Single = Single . .. Long- ' * Total

Open finers< trawl< . . trawl 400- trawl Pair trawl Pair trawl  linefs > Indust- rial gutlec:l

Year boats 100 GRT 400 HP Gill_ Jiggers _ 1000HP >1000 HP <1000 HP >1000HP 100 GRT _ trawlers  Others{ weight
1985 89 as 2 13 R 2515 12923 10822° 10805 28 60 '.r9| 38377
1983 107 67 31-., . b4 12986 1004 . 9872 9921 | 13173 . 21 254 230 36132
1087 244 52 6., ..~ 157 1985 1468 7279 . 8134 - 15790 . 37 408. - 1| 35700
1983 173 101 40 113 2575 2693 8224 7748 - 17266 31 501 2 39586
1989 356 52 120 a0 3717 2148 71187 9440 16513 80 504 5 40132
1990 309 . 151 B4 - 22 4038 2123 10742 131270 223442 1™ 495 8 54721
1991 287 55 40 -~ 281 4795 - - - @25 6791 = 12978 © 22584 - 64 404 71 - 48910}
1992 124 - 121 g .0 3300 - 151 2248 < 7677 ¢ 17486 L 37 320 1| 31472
1993 168 56 39 ¢ 0 2696 164 1879 6234 17639 .29 203 3 29111
1994 131 & 112 3y 2 3666 335 1995 5408 17243 63 202 0 29194
1995 49 "~ 15 e 5 2320 215 2406 4288 14776 75 6 0 24248
1995 5. 6 24 5 - 1590 213 1178 0 4118 . 10173 37 4 0 17353
1997 g 14 27 3 1748 495 2008 3401 11529 72 76 1 19561

Table 2.5.3. Total Faroese landings of sai

he in the Faroe grounds (rightmost column) and the contribution (%) by each fleet category.

Long- Single Single Single ) Long-
Open. liners< trawlc = - trawl 400- trawl Pair trawl Pairtrawl = liners > Indusi- rial
Year boats - 100 GRT  400HP . - Gill Jiggers 1000 HP >1000 HP <1000 HP =1000HP : 100 GRT trawlers Others
1985 02 - 01 0.1 0.0 2.6 : 6.6 33.7 282 282 .01 0.2 0.2
1986 0.3 0.2 041 oA 3.6 2.8 27.3 275 36.5 - 0A 0.7 0.9
1987 0.7 04 0.3 0.4 5.6 4.1 204 228 442 0.1 1.1 0.0
1988 04 0.3 01 0.3 6.5 6.8 20.8 12.6 43.6 0.1 1.3 0.1
1989 0.9 o1 0.3 02 93 5.4 17.7 23.5 411 01 1.3 0.0
1990| 0.6 0.2 0.2 0.2 7.4 3.9 19.6 24.0 428 T 02 0.9 (.0
1991 0.6 0.1 0.1 - 0.6 9.8 1.3 13.9 26.5 46.2 -0 0.8 0.0
1992 04 0.4 0__|)-i 0.0 10.5 0.5 71 244 55.6 0.1 1.0 0.0
19931 0.6 - 0.2 0.1 0.0 9.3 0.6 8.5 21.4 606 - 0.1 0.7 0.0
1994 0.4 0.4 0.3 0.0 12.6 1.1 6.8 18.5 50.1 0.2 0.7 0.0
1995 02" 0.1 0.4 0.0 . 986 - 09 99 17.7 609 - . 03 0.0 0.0
1996 0.0 - 0.0... 0.1: 00. .. 92 12 - 68 23.7 5BE ;v 02 00 0.0
1957 0.0 017 -, 0.1 0.0 89 . 2.5 107 17.8 588 . I 04 0.4 (.0
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Table 2.5.4. Catches of saithe in the Faroe grounds in percent of total catch of each fleet 1985-97, Average percents weighted by the total catch are shown at
the bottom, as well as average total catch.

o’acim\wgreps\inwwgireports\1998\T252-6 xis

: Totzl
lLong- Single Single Single Long- gutted
Open liners< = trawl < _ trawl 400- trawl Pair trawl Pairtrawl liners > Indust- rial
Year]  boats 100 GRT 400 HP Gill __ Jiggers 1000 HP >1000 HP <1000 HP :1000HP 100 GRT _ trawlers  Others] Al
1985 1.3 0.2 0.7 3.3 16.6 35.0 364 54.3 712 0.3 229 27
1986 26 0.6 1.2 10.0 55.2 26.2 29.0 41.5 64.4 0.3 35.1 8.5
1987 5.6 0.5 4.9 24.6 71.5 35.6 26.8 45.3 73.1 0.4 39.2 0.0
1988 171 1.0 2.1 15.5 58.5 49.5 27.1 48.9 75.2 0.4 4.9 0.5
1969 18.4 03 6.9 10.9 62.6 47.2 26.9 70.8 82.9 08 35.8 0.2
1980 26.6 1.1 6.7 35.2 76.1 27.8 39.4 86.8 88.4 1.3 20 0.1
1981 30.4 0.7 4.0 59.5 85.7 3.3 277 87.3 87.7 0.8 2.0 0.1
1982 31.2 2.6 1.0 0.0 86.5 21.8 10.4 82.0 74.4 0.7 1.4 0.0
1993 50.5 1.9 2.6 0.0 84.4 187 12.1 77.9 76.1 0.8 0.7 0.0
1994 30.3 4.0 18 0.1 69.9 29.7 14.0 78.2 74.9 1.1 1.3 0.0 . :
1995 5.8 0.3 4.0 0.3 341 124 124 65.2 63.3 0.8 41 0.0 17.9] 135670
1996| 0.3 0.1 0.8 0.2 173 7.8 9.4 6.7 38.7 0.3 0.3 0.0 13.4} 129240
' 1997 0.7 0.1 1.0 0.1 93.8 12.9 16.5 475 43.8 0.4 0.6 0.0 11.8] 165893
— Weight
JooMoan) - 163, e 1. 2B.. . 122 ... 584. . . P66. .. 820 640 694 0. 130 15 27.8] 122778
-Table 2.5.5. Effort (days) by various Faroese flegt categories.in the Faroe grounds.
Léng-  Single Single  Single : Long-
. Open liners<  trawl< S © trawl 400-  trawl Pairtrawl Pairtrawl liners> Indust- rial :
Year| boats 100GRT 400HP _ Gl Jiggers  1000HP >1000 HF <1000 HP -1000'HP 100 GRT __ftrawlers  Others|
1985 2941 7558 217 108 3348 2077 5565 5389 3198 2973
1966 2941 6692 1508 123 2745 1221 5402 ‘6573 4433 2176
1987 2941 6728 1207 201 2973 1531 4389 8314 5546 2915
1988 2660 8760 1261 234 8104 - 2261 4907 6026 6034 3203
1989 3948 12677 1345 208 10669 2093 493¢ 5175 5127 3369
1990} - 3228 14321 1013 157 9510 1999 - ‘402¢ 5444 7491 3521
1991 73204 14656 940 183 10215 --1239 - 4008 5828 - 7875 - 3573
1992 1913 - 10508 1032 18 10030 628 4158 - 3985 - - 7243 . 2892
1993 1811 7424 1853 561 7940 1211 73566 2851 6335 - 2046
1994 2283 7979 . 1722 1883 13484 885 3828 . 2148 6262 2841
A965]. - 3321 9742 1985 2052 18721 1342 =, 4317 2594 6752 3059
1996 3950 12636 1475 2407 23663 "1309 3780 3396 7285 4285
1997 3278 13968 1704 2315 13379 1311 3704 3222 7707 5851
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6. CPUE (t/day) by various Farcese ﬂeet cate_gQ_li’iésfin the Fg_;'.pg grouﬁ]:l‘s_.-'

il

i Single o s Single  Single - Long-
=l Open liners <€ trawlic ; - trawl 400- trawl Pair trawl Pairtrawl liners > Indust- rial
Year|: boats 100 GRT 400 HP Gill Jiggers  1000HP- >1000 HP <1000 HP >1000 HP 100 GRT  trawlers  Others)
1985 L. 0005 0.011. 0.120 121y 2322 2.008 3,364 0.009
1986 . 0010 0021 0.439, 0.822 1.827 1.509 2.972 0.010
1987 o 0.008  0.089 0.781 0.950 1.558 1,288 2.847 0.013
1988 S 0.012 0.032 0.483, 1197 1676 1:286 2:861 0.010
1989 o 0.004 0.008 0433 1,026 1441 1.824 3221 0.018
1980} -- - 0.008- 0083 0777 - 1082 . . 272 2411 3,129 0.029
1961F ‘004 0043 1536 0504 1686 2237 2868 0018
1992{ 7 opi2 0008 0.000 ‘0240 0541 1926 - 2414 T 0.013
1993} 0.008 0.021 0.000 0135 0527 2187 2.784 0.014
STV, 11271 SURRPRNIUIIN , o I DRSS o 13- ISSIY . X o N ~.0379. 0521 .. 2518 2.754 0.022
~1ges] . oo 0:002. . 0.048 . 0.002 - 0460 - 0.557 1.653 2.188 0.019
1906 0.000 0.018 0.002

Long-

i 0.163 D312 1.213 1.396 0.009
- 19971 o 0.00% 0.018 0001 . . 0131 ... 0378 ..0566. ...1.083 . 1496  0.012




Table 2.5.7. Saithe in the Faroes Grounds. ‘Catch in numbers {’thbusﬁn‘dé)‘.

Table 1 Catch numbers at age., Numbexrs*10**-3 _ L
YEAR, 1981, 1962, =~ 1963, 1964, 1965, 19685, 1967,

AGE : _ _ :
3, 183, 614, 684, 996, 488, | ‘595,
4, 379, ° 340, - . 1908, . 850, - 1540, . 798,
5, 483, 340, 1806, rro8, o l2pi, 0 1364,
6, 403, : 415, @17, . 965, 1686, 792,

7, 216, . 2886, 4086, 572, 510, 806, " 1192,
g, 129, . 131, 202, 4724, 407, - 377, 4T3,
9, 116, ~ o 129, 174, 179, © 306, . Z94, 217,
10, 82, . ."113, . 158, 150, ~ 201, - 205, 190,
11, 45, .11, 94, . loo, = 158, 156, 7 97,
+gp, 82, . 105, 274, Co174, 28%, .. 225, 140,
TOTALNUM, 2118, © 3051, 31017, 6314, 6384, 6978, -~ 5856,
TONSLAND, §552, iG454,  126%3, 21853, 22181, 25563, 21319,

SOFCOF %, 108, 93, ag, 99, 92, %8, 104,

Tahle 1 Catch numbers at age Numbers*10**-3

YEAR, | .1%68, . 1989, 1970, 1971, 1972, . 1973, 1874, 1375, 1976, 1977,
AGE S ' . - o
© 3, . Bla, ' 11s1, 1445, = 2857, 2714, ©:'251%, . 3504, 2062, 3178, 1609,
i, 1689, ° Z0B6, 6577, 3318, i774, . 6253, 41ze6, ' 3361, 3217, 2537,
- 1114, 2294, . 1558, - 5585, 2588, - 7075, 4011, 3801, 1720, 2034,
6, . © 1095, o lala, . 1478, 1005, © 2742, ‘. (3478, 2784, - 1939, 125G, 1288,
7, . 548, - iiis, 899, 828, . 1529, .1634, 1401, 1045, 877, 767,
8, . 655, " 589, 730, 469, 1305, ' . 693, 640, 714, 641, 708,
g, "' 254, .. 580, . . 316, ' . 326, 101y, ~*: S50, © . 368, - 302, 468, 498,
10, .. l2s, . 239, . 241, 164, 743, . 403, - 340, o192, o223, - 338,
11, -1 P 115, © © 'B§, U100, 330, 215, - 197, 193, S 141, 0 272,
+ap, 187, 1940, 132, 100, 210, 1686, 265, 298, 287, 330,
TOTALNUM, .6375, 98186, 13462, 14750, 14952, 23002, 17636, 13307, 12002, 10781,
TONSLAND, 20387, 27437, 29110, 327086, 428563, -S7431, 47188, 41576, 33065, 34835,

SOPCOF %, 102, 37, 96, 109, 100, 1z24a, 113, 116, 107, 104,

Table ‘1  Cdtch numbers at age = Numbers*10**-3

YEAR, © 1978, . 1979, 1380, . 1981, 1982, - 1983, 1984, 1985, 1986, 1987,
AGE | L S ' _
© 3, S 611,70 - 287, . 996, 411, 387, ¢ ' 2483, . 368, - 1224, 1167, 1581,
4, 1743, Ce33, - 877, 1804, 4076, - 1103, - 11087, © 2990, 1997, 5793,
5. 0. 1738, 0 1341, 7720, 769, . 894, <. 5052, 2359, 5583, 4473, isz7,
PR 5 © 548, DUC1033, 0 0673, 932, | 1114, 001343, 0 4093, 1182, 3730, 2785,
L b L0373, 584, 0 726,07 BOB, .380, . 575, - 875, 1898, 253, 990,
e B, Tave, 414,07 284, 734, R Dy 339, T 273, 273, 1077, © - 532,
9, 166, 247, 212, 343, 296, 273, 161, 103, 245, 333,
10, . 473, 473, 171, 192, 108, 98, 82, 28, 104, 81,
11, _ 407, . 388, 196, 92, : 88, . 98, 65, 26, 87, a3,
+gp, -~ 835, “ 691, 788, 1021, %02, ~ 540, - 253, 275, 158, 97,
TOTALNUM, 7371, 6371, 5641, 1208, 8753, 11304, 19566, 14592, 13971, 16052,
. TONSLAND, . 28138, . 27246, . 25230, 30103, 30964, 39176, 54665, 44605, 41716, 40020,
SOPCOF, %, ‘oo, ©0 102, 0 99, 96, . 9%, 100, - 10q, 94, 94, 96,
Table 1 Catech numbers at age  Numbers<iQ**-3
YEAR, - 1988, . 1385, 1550, 1551, 1832, 1993, 1994, 1985, 1996, 1997,
AGE, . .
3, .. BBE, 451, 284, 1038, s4§, 13186, £30, 398, 297, 343,
4, o 2950, %981, - 3833, 5125, . 4281, 2611, = 3961, 1019, 1087, 829,
5,. . ° .9555, 5300, . 14120, 7452, 3860, 4689, ' © 2663, . 3469, 1146, 2432,
6. : 2784, - 7136, - 9219, 5544, 2820, 1665, 2368, 1836, 449, 17861,
1, 1300, 793, 5070, 3487, 1445, 854, 746, 1177, 1156, 1330,
i, 621, 546, 477, 1630, 941, 492, 500, 345, 521, 622,
5, 383, 185, 123, 405, 645, 448, 307, 241, 132, 164,
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, 186R5, 20569, 29336, 25157, 14849, 12430, 11737, 8698, 6011, 7681,
TONSLANE, 45285, 44477, 61561, 54863,  3B366, 33543, 33182, 27213, 20025, 22229,
S0PCOF &, 99, 97, 98, 99, 105, 102, 102, 10z, 103, 100,
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Table 2 Catch weights at age (kqg)

SoPCOFAC, . .9928, . .9698, 9800,  .9939, '1.0497, 1.0169, -

YEAR, 1961, 1962, 1963, 1964, - 1985, 19646, 1967,
AGE |
3, 1.4300, 1.2730, 1.2800, 1.1750, 1:.1810,  1.3610, 1.2730,
4, 2.3020, ~2.0450, .2.1870, 2.0550, ' 2,1250, '2.0260, 1.7800,
5, 3.3480, 3.2930, " 3.2120, 3.2660, ' 2.9410, 3.0550, 2.5340,
&, 4.2870, 4.1910, 4.5680, 4.2550, 4.0960, 3.6580, 3.5720,
7, $.1280, '5.1460, S.0560, S5.03%0, 48780, 4.5850, 4.3680,
8, 6.1550, .5.6550, '~ 5.9320, '5.6940, 5,9320, 5.5200, .5.3130,
g, 7.0600, " 6.4690, .6.2590, 6.6620, ''&.3210, .6.8370, '5.8120,
1q, 7.2650, &.7060, 8.0000, &.8370, '7.,2880, 7.2650, 6.5540,
11, 7.4970, 7.1500, 7.2650, 7.686C, ~.B.0740, T.6620, 7.8060,
+gp;, 9.3400, ~9.0240, 6.8550, 8.5590,  §.9040, '9.2230, - 8.1490,
SOPCOFAC, 1.077%, - .9342, . .55950G, .9533, ° .8220,  .,976%, 1.0357,
Table 2 Catch welghts at age [(kg) : : : C
YEAR, 1968, 1949, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 1977,
AGE . ] o ’ o o Lo L Lo
3, 1.3020, 1.1880, 1.2440, 1.1010, 1.0430, 1.0880, 1.4300, 1.1140, 1.0d80, 1.2230,
4, 1.7370, 1.6670, 1.4450, 1.3160, 1.4850, 1.4610, 1.%250, 1.65B0, 1.6780, 1.6410,
5, 2.0360, .2.3020, 2.24%0, .1.8180, Z2.0550, 1.5820, 2.2070, Z2.2600, Z.8780, Z.6600,
6, 3.1200, 2.8530, 2.8530, (2.9780, (2.8290, 2.2490, 2.5000,  3.1200, 3.0810, 3.7940Q,
7, 4.0490, 3.8730, 3.5150, 3.7020, 3.7910, 3.6870, .3.1200, 3.5570, 4.2870, 4.23%0,
8, ;5.1830, .5.0020, 4.4180, '4.27L0, 4.1750, 4.3850, .4.6010, ~4.0960, 4.3520, 5.5370,
9, 6.2380, '5.7140, ' 5.4440, 5.3880, ~4.8080, 5.1280, 5.55%0, 5.1280, 4.7300, '5.3500,
10, 7.5200, 6.4050, 5.7330, 5.9720, 5.2940, 5.2760, 5.7140, 6.0840, 5.9I20, °5.9120,
1%, 8.0490, "'6.5540, .6.6620, 6.4900, 6.9480, 6.7270, 6.2590, 7.1960, 6.6190, 5.8370,
+gp, 9.0920, '§.0870, 8.5840, 8.0050, 7.5150, 8.0310, §.0100, €.5980, 7.8%940, 7.7080,
SOPCOFAC, 1.0194, . .9663, ~ .9634, 1.0935, ' 1.0043, 1.2006, 1.1296, 1.1607, 1.0680, 1.0442,
Tahle . 2 Catch weights at .age (kg) L ' ‘ i
YEAR, 1978, 1979, 1980, . 1981, 1992, 1983, © ‘1984, 1985, ‘1948, ., 1987, -
AGE
3, 1.4930, 1.2200, 1.2300, 1.3100, 1.3370, 1.2080, 1.4310, 1.4010, 1.7180, 1.6090,
4, 2.3240, 1.8800, 2.1200, 2.1300, 1.8%10,. 2.0290, 11,9530, 2.0320, 1.9860, 1.8350C,
5. 3.0680, 2.6200, 3.3200, 2.0000, 2.,9510, 2.9650, 2.4700, 2.9650, '2.61BO, 2.3950,
6, 3.7460, °3.4000, 4.2800, 3J.g100, 3.5770, 4.1430, 3.8506, 3.5960, 3.2770, 3.1820,
7, 4.9130, 4.1800, 5.1600, 4.7500, 4.9270, 4.7240, 5.1770, 5.3360, 4.1860, 4.0670, a
8, 4.3680, 4,9500, .6,4200, 5.2500,  6,2430, 5.9010, 6.3470, 7.2020, 5.5890, 5.1490,
9, 5.2760, .5.6900, -6.8700, 5.9500, 7.2320, 6.8110,  7.8250, [§.9660, 6.0500, 5.5010,
10, 5.8320, - 6.3800, ' 7.0900, 6.4300,  7,2390, 7.051C, 6.7460, 9.8620, 6.1500, 6.6260,
11, €.05%30, .7.0200, .7.9300, 7.Q000, .8.3460, .7.2480, | 8.6360, 10.6700, 9.5360, 6.3430, i
+gp,. 7.5760, ~8.6260, 9.2150, &.9620, 10,0410, 10.0550, 10.0980, 11.9500, 10.2180, 10.2440, |
SOPCOFAC, 1.004%, .1.0248, .8937, .9564, | .9632, L9997,  .9991, .,9415, .9419, .9620,
Table 2 - Catch weights at age (kg)
YEAR, .. 1988, 1589, 1886, ° 1831, 1552, 1933, 1534, 1595, 1996, 1997,
AGE .. o D
'3, 1.5000, 1.30090, 1.2230, 1.2400, _1.2640, 1.408Q, ..1.5030, 1.4%60, 1.4320, ,1.4760,
1, 1.9750, 1.7350, '1.€330, 1.%680, '1.6020, 1.8600, 1.9510, 2.1770, 1.8750, 1.7830,
5, 1.9780, 1.%070, 1.8300, 1.8640, 2.0690, 2.3230, 2.2670, 2.4200, 2.4960, 2.0320,
6, 2.9370, 2.3730, 2.0520, 2.2110, ‘2.%540, 3.1310, 2.93860, 2.8950, 3.2290, 2.7780,
7,. 3.798C, 3.8100, 2.8660, 2.6480, 3.0570, 3.7300, 4.2140, 3.6510, 3.7440, 3.5580Q,
8, 4.4190, '4.64670, 4.4740, 3.3800, '4.0780, ~4,.3940, 4.9710, 5.0640, 4.9640, 4.7660, _
3, 5.1156, 5.50%0, 5.4240, 4.81&0, 35,0120, 5.20%0, 5.8570, 5.440G, 6.3750, 5.9820,
10, 6.7120, 5.9720, 6.4690, -5.5160, 6.76B0, 6.5400, 5.9500, &.1670, 6.7450, 7.6580,
11,;. . 9.0400, 6.9390,  6.3430, 6.4C70, 7.7540, 8,4030, .6.8910, 7.0800, 7.4660, 7.8820,
tgpe . - 9.3370, -9.9360, '8.,2870, 7.7290, -B.2270, 8.0500, ©9.1090, .7.5390, 7.9810, 9.2450,
1 1.0240, - 1.0205, 1.0317, .9992,
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Table 2.5.9, Saithe in the Faroes Grounds. Observed proportion mature in ihe period

1983
1984

1ngs
1703

1986
1987
1983
1389
1990
1991
1992

1993
1994
1995
1996

1997

19598

3
4.00
0.00

4
0.13
0.43
010
0.50
0.25
Q.22
0.18
0.20
0.2t
0.06
0.23
%]
0.44
0.09
017
0.25

5

0.4%

0.84

. 041
088
: 036
¢ 0,52
L0867
=053
046
T3

o

. W04

062
0.88
0.55
041
0.43

6

100

0.97
085

0.94

0:79
Q.75

0.7
0.56

0.7
0.7

o~

u.al.

Q.83
0.94
0.83

0.69

0.53

7

oo

1.00
091

0.82

075

0.82
. 092

noan

USL

0197
1.00
0.89
0.88
0.33

100,
1.00 .-
091 -

8

T 100
1.00 -

Ly

“ 100
100

0.z

083
100

LOO -
Tree-

Trnn
L.

L.00
1.00
0.97

-0.99

0.97

9
L.o0
1.00
£O0
.00
1.00
1.00
104

1.0

1.00
1.00
{00
1.00
1.00
1.00
1.00

10.
1.00
1.00
100
.00
1.00
1.00
1.00
1.00

100
1,00 *

Sy :
LaAr -

.00
Lo0

- 1.0

.00
1.0¢

10g
176

AT

1
FERYT .

100

1.084

1,00

olacimwgrepsinwweireports\] 998VT259.x15
- : S SR

1.00-
1.00

Fa]s)
~F4.

K2
1.00 -

1.0G

1.00

1.00
i.00
1.00
1.00

1.00

1.00

T

B

1.0¢
1.00

.. 1.00.

1.00
1.00

13

1.00 -

1.00
1.00

100
160 o

1.00

PP Y

.00
1.00

- LoD

1.00
1.00
1.00

1.00
1.00

:1.00
- 1.00

1.00

14

.00

1.00
1.00
1,00
1.00

1.0
1.00
1.00
1.00

1.00°

1.00

HE

100"

1.00

100
100
100

13
100
1.0¢
1.0¢
1.00
1.00

1 mn
RN

1.00
1.00
L.00
1.00

1.00

.00
1.00
1.00
L.00
1.00

5108



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, 1987, N
AGE ‘ ‘ ‘ _
3, .. <0400, L0400, .ga00, L0400, .0400, .B4q0qQ, .g400,
4, 2600, .2600, 2600, L2s00; . 2R00, L2600, 2600,
5 5700, 5700, 5700, .5700, 5700, 57040, 5700,
by 8200, 8290, g200, 4200, 3200, 82400, 8200, !
T i al10a, . 9100, 21040, 9100, - .9100, 2100, 9100, T
8y oo L9800, . L9800, .9800, .9806G, - .9800,. .9800, ~3800, : s
Q. .- 1.0000% 1.0000, 1.00QQ, 1.0000, .1.00CQ, 1.0000, 1.0000, :
10, .. 1.0000, 1.Q000, 1l.0p00, 1.0000, .1.0000, 1.000Q0, 1.0000,
11, . 1.0000, 1.Q000, 1l.cG00, 1.00040, 1.0000, 1.0000, 1.0000, }
+gp, _1.0000, 1.000CG, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, o
Tabhle 5 : Proportion mature at. age - . : o e - R !
YEAR, v 1968, 1969, 1970, 1871, 1972, | 1973, 1974, 1975, - 1976, 1977,
AGE i B LF
3, .04040, .0440, .0400, . 3400, .0400, .0400, L0400, .0400, L0400, .0400, )
4, .2600, .26400, L2600, L2600, L2600, .2600, .2600, L2600, L2600, - .z2600, -
5, .5700, L5700, 5700, .5700, .5700, .5700, .5700, .5700, .5700, - .5700, ‘
G, L8200, L8200, .8200, .820C, .8280, .82040, . 8200, .8200, .8200, .8200,
7. L9100, . 9100, .9100, .9100, .e100, .91400, .9100, .2100, .91o00,  .9100,
8, L9800, . 9800, . 9800, . 9800, ;1 9800, ,9800, . 9800, . 9800, . 8800, . 9800,
3, 1.00040, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0GCQ0, 1.0000, 1.0000,
10, 1.0000, 1.0000, 11.0000, 1.00Q00, 1.0000, 1l.0C00Q, 1.0000, 1.CGOO, 1.000G, 1.0Q00,
11, 1.0080, 1.0000, 1.00CGC, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000Q, 1.0000, 1.0000, L
+gp. 1.000Q, 1.0000, 31.000Q, 1.0000, 1.0000, 1.0800, 1.0000, 1.0000, 1.Q000, 1.0000, .
Table 5 Proportion mature at age
YERR, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1984, 1987,
AGE
3, . 0400, .0404a, 3400, . 0400, .0400, .loQo, L1200, .1100, ,15Q0, .1300,
4, .2600, L2800, L2600, L2600, L2600, .3160, 30400, .31o00, L3000,  .2700,
5, L5700, L5700, L5700, .5700, L5704, .6800C, . 3700, 6800, . 6000, .5500,
6. .B2080, .8200, .8200, .8200, .8200, L8200, .9000, .8800, L8500, .8400,
T, .a1o0, .91040, L9100, .91040, .9100, .9800, .9800, .9900, .9600, L9600,
g, .980a, . 5804, . 5800, .9800, .%800, 1.0000, 1.00040, 1.0000, .§8%404a, . 85904,
9, 1.0000 1.0000, 1.0000, 1.6000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000.
10, 1.0000, 1.0000, 1.00Q0, 11.0000, 1l.000C, 1.0000, 1.0000, 1.0000, 1.000Q0, 1.00C0,
11, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1l.0000, 1.0000, 1.0000, 1.0009,
+gp, 1.09000, 1.Q000, 1.000Q, 1.000C, 1l.000C, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000,
Table 5 Proportion mature at age
YEAR, 1988, 1989, 1994, 1991, 1992, 1993, 1994, 1995, 19986, 1997,
AGE
3, 1200, 1100, 1000, 1000, 1000, L1100, 1200, 1200, 1200, 1200,
4, 3000, 2600, 2400, 2300, 2300, .2800, 3000, 3400, 2800, 2600,
5, 4600, 4400, 4300, 4400, 4800, L5400, 5300, 5600, 5800, 4700,
6, 8000, 7100, 6400, 6800, 7400, .8340, 8000, 800go, 8400, 7800,
7, 9500, 9500, 8800, 8600, 2000, .9400Q, 9600, 9400, %400, 94040,
8, 2800, .8300 L9800 . 9800 L8800, .9800 L8900 L9900, L8800 . 2000
9, 1.¢000, 1.0000, 1.00040, 4500, 1.0000, 1.00060, 1.0000, 1.000C, 1.0000, 1.0000Q,
10, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 11,0000, 1.0000, 1.0000, 11,0000, 1l.00OCOQ,
11, 1.0000, 1.2000, 1.0000 1.0000 1.0000,  1.0000, 10000, 1.00008, 11,0000  1.0080,
+gp, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.00CQ0,
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Table 2.5.11. Saithe in the Faroes Grounds. Effort (l;ishing days) and catch at age (thousands) for commercial Cuba Beta trawlers.

Year Effort, days

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

1805
1792

1714

1224

1341

1762

1705 -

1473
1820

1985
1932

1649
1638
1872
1492

1514

Age

3
0
225

170
239
129

96

73

19

144

122
79

101

4

984

231
1780
518

- 324

943
539

- 1096

477

594

464
559
906
299

66
197

275
1052
328
1196
391
798
1706
931
1442
1035
488
906
558
957
236
515

6
516
312
762
249
638
633
599

1178
1395
837
413
326
324
392
244
379

107
116
182
313
177
237
244
133
768
528
207
174

167 -
242

298
201

47
85
49
4]
188
125
102
79
71
258
120
103

117

82
228

131

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

10
34
15

17
15
16
15

29
20

46
- 70
30

28

15
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10
10
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towestoft VPA Version 3.1 ' ok

6-May-98 15:06:15

Saithe Farces Vb (run: XSAARNO3/X03)
CPUE data from file /users/fish/ifad/ifapwork/nwwg/sai_faro/FLEET,X03

Catch data for 37 years. 1961 to 1937. Ages 3 to 12.

| Fleet, First, Last, First, Last, Alpha, Beta
| ; year, yedr, 4&age , age
FLT1l: Cuba Beta ser, 1962, 1997, 3, 11, L0000, 1.000

Time series weights : “‘ . L,
Tapered time weighting applied
Power = 3 over 20 years
Catchability analysis
Catchability dependent on stock s;ze for ages g 4
Regression type = C .

Minimum of 5 points used for regression
survivor estimates shrunk to the population mean for ages < 4

=3
53
13
o]
[
jal
[*3
[}
3
it
Q
Hh
i
=]
{D
It
[»]
54
u
[[e]
1]
1
v
I
W

Terminal population estimaticn

Survivor estimates shrunk towards- the mean F
2f the final 5 years or the 3 oldest ages: |

3]
L]
=

S5.E. of the mean to which the estimates are shrunk =

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

Prior weighting not applied

Tuning converged after 29 iterations

"
L

Regression weights B S S - S : N o
P . 151, .820, 877, .921, .954, .976, . 990, .997%, 1.000, 1.000 ) : ‘

Fishing mortalities

2
-
s

Age, 1988, 1589, 1350, 199 o2, “1e93, 1384, 1995, 1995, . 1397
3, .022, .017, .0l5, .045, .03, .065, .063, .035, .044, .029
4, .088, .203, .201, .401, .266, .203, .282, .125, .125, .16
5, .352, .227, .625, .749, 604, .525, .329, .428, .202; -.453 -
6, .e44, .487, .778, .871, 725, '.574,  .554,° .398," .319, .544
7, .597, .378, .785, .785, .584, .503, .553, .597,  .471, .546
8, .08, .542, .412, .631, .500, .400, .626, ' .539, .583, .503

9, .739, .383, .221, .751, .554, .473, .471, .71%9, .406, .363
10, .612, .364, .194, .877, 571, . -.421, . .6%3, .e1l4, .529, ..39%
11, .B38, .441, .491, .753, ;64?;‘3.5Q1f; -4%6, " .543, .424, . 386
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- Table 2:5.12. Saithe it thé Faroes Grounds; Diagnostic output from the XSA run:with the Cuba Beta tumng

series. Confinued.

X5A population pumbers {Thousands)

1L g o
11,

1988 , 4_49E+04,
1989 , 2_90E+D4,
1990 , 2.13E+04,
1991 , 2.59E+D4,
1992 , 1.38E+04,
1993 , 2.32E+04,
1004 , 1.25E+04,
1805 | 1.29E+04,
1996 , 7.66E+03,
1597 , 1.32E+04,

Estimated population abundance at lst Jan

. .00E+00,

1.05E+04,

AGE

Ay
3.85E+04, 3.56E+0d,
3.60E+04, 2,89E+04,
2.33E+04, 2.41E+04,
1.72E+04, 1.5BE+04,
2.02E+04, 5.41E+03,.
1.57E+04, 1.27E+04,
1.7BE+04, 1,05E+04,
a4.60E+03, 1.10R+04,
1.02E+04, 6.94E+03,
6.00E+03, 7.38E+03,

4.1

TE+03,

6.40E+03, 3.20E+03,
2.05E+04, 2.7BE+03,
1.88E+04, 1.03E+04,
1.05E+04, 7.0BE+03,
6.05E+03; 3.61E+03,
4.21E+03, 2.40E+03,
6.15E+03, 1.94E+03,
6.18E+03, 2.89E+03,
5.87E+03, 3_40E+03,
4.64E+03, 3.43E+03,

1998

3.B84E+03, 2,21E+03,

Taper weighted geometric mean of the VPA populations:

2.11E+04, 1.76E+034, 1.2
Standard orrer of the weaighted
. L5774, 5913,
1

Log catchability residuals.

Fleet FLT1l: Cuba Beta ser
Age , 1582, 1983, 1584,
3, 99,99, 1.02, -.45,
4, .30, -.35, .93,
5, -.38, -.09, -.45,
[ .67, -.03, -.01,
7, -.24, =~_.l4, .22,
8, -.80, 18, —.25,
g5, -.27; BZ, -.45,
19, -.03, ~-.44, -l1.48,
1L, -.21, 48, -.39,
Age , 1988, 1989, 199%Q,
3, ~-.04, .12, -1. 39,
4, -.85, 32, ~.2%,
&, -.23, =-_54, .05,
6 , .26, -.14, .02,
7™, .03, -.39, oz,
8, -.06, ~.15, ~-.61,
9, .36, -.47, -1.09,
io , -.44, -.22, -1.38,
11, =~.43, -.02, -.4a,

9E+04, T

1991,
.81,

24, -

.12,
.05,
.08,
21

.66,

16,

0§E+03.

3.

35E+03,

1993,
.92,
37,
.28,
.08,
.43,
.19,
.12,
.15,
.01,

=8

.51E+03,
L44E+03,
.56E+03,
.B5E+03,
.64E+03,
.65E+03,
.19E+03,
L15E+02,
.30E+403,

J40107
JAntUs,

. 6BE+02,
L12R+02,
.BBE+02,
.4BE+02Z,
. 6BE+03,
.31E+03,
-04E+02,
.20E402,
«37E+02,

J96E+02,

L07E+02,

'_'-BQE‘JJ\?

[EC I s N [ R Y I PR |

8.61E+02, 3.39E+0Z,

1.66E+03,
1.54E+03, 7.2

4175,
19%4, 1995,
1,25, .15,
77, .07,
-.09, .31,
.17, -.32,
.17, .03,
.37, .10,
.24, .16,
.56, -.09,
.21, ¢ .14,

3E+02,

Mean log catchability and standard error of ages with catchability

independent of year class strength and constant w.r.t. time
Age , 4, 5, 6, "7, 8.
Mean Log q, -10.9157, -9.9878, -9.6848, - '-9.6725, -9.7010,
S.2{Log g}, 8727, .3385, 2725, L2060, (4537,
DA

-9,

9,
8042,

_B4R1,

3.

47E+02,

10,

'-0.8044,

L6739,

m\WrepsiNwwi\Reportsy1998\T257:24 Doc .+

L84E+02,
.00E+02,
s 83E+02,
.50E+02,
.28E+02,
.BDE+02,
L TOE+02,
L62E+02,

. Z6E+01,
.T1E+0Z,
LT1E+02;
.5BE+02,
L53E+02,,
L82E402,
L24E402,
.T4E+D2,
.0SE+02,
L00E+02,

1.31E+02,

1.71E+03, °

11
-9.8048,
.2433,

p—t

Mo



Table 2:5.12. - Saithic in the Faroes:Grounds. Diagnostic output from the XSA run with the Cuba Beta tun111g~

series.. Cannnued

Regression statist
Dras with
Rges with

Age, Slope , t-val

3, 1.83, -1.

ics

o danandant an
g <epencent. on Y

ue ,

2586,

Intercept, RSquare, No Pts, Reg.

15.21,

:.‘19_, 1s,

5.8,

‘1.26,

Mean Log g

~12'32,

Ages with g 1ndependent of year class strength and constant WL EL t time.

&ge, Slope , t-value ;
4, 1.00, -.012,
S, 1.05, ~-.235,
o, 1.65, -.288,
7 1.00, -.023,
8, 1.45, -.938,
9, 2.086, -1.111,

10, .99, .a17,

11, .81, 1.857,

T wmse = wrmie =l
Terminal ¥Year SUrvivar.anda

Age 3 Catchability dependent on age

Year class = 1994
Fleet,

’
FLT11l: Cuba Beta ser,

F shrinkage mean ,

Intercept, RSguare, No Pts, Req’

10.92,
10.01,
5.73,
9.68,
10.75,
13.24,
9.91,

8.89,

Estimated, Int,
Survivors, g.e,

Weighted prediction :

Survivors, Ineg,
mb el e E e -
at and of year, 5.8,

10520,, .37,
1

Age 4 Catchability constant w.r.t.

Year class = 1993

B

FLTIl: Cuba Beta ser,
F shrinkage mean

Weighted prediction

Survivors, . int,
at end of year, s.e,
4166, . .37,

Age 5 Catchability constanc w.r.T.

Year class = 1992

Fleet,

’
FLT1l: Cuba Beta ser,

F shrinkage mean

27461., 1.320,

17601, 5G,

g371., 50,
Ext, N,
3.8, 1
8, 3,

imated, Int,
vivors, s.e,
5628., .545,
3366, .50,
Ext, N,
5.8, r
.28, 3.

Estimated, Int,

Weighted prediction :

Survivers, Int,
at end cf vear, 5.Q,

3840., .26,
1

» Survivors, s.e,

3643.,  .296,

.51r 16,
.67, 16,
.76, i6,
.84, 16,
W31, ks,
.10, 16,
.35, 16,
.90, 1a,

Ext, Var,
5., Ratlia,
000, .00,

ree

Var, F

Ratiag,

2.138, L0258

Ext, Var,
s.a, Ratio,
.11, .22,
L
Var, F
Ratio,
L1687, .1la6

Bxt, Vvar,
.s8.e, . Ratio,
467, -, 1.58,

4210., 80, ..,
Ext, N, Var, F
5.8, B Ratio,

1.177, .453

.31, 1,

s.e;

.60,

.37,
.36,
22,

.66,
i.32,

.69,
.18,

and year class strength’

Mean Q

-10.92,
-9.99,
-3.88,
-9.67,
~9.70,
-9.80,
-9.94,
-9.,78,

N, Scaled, Estimated

time and dependent on age

, Weights, F
1, .078, -011
1RA niT
EOT, M
53g, 048

M, Scaled, Eé;imatéd

, Weights, E
Lz, .dld, 125
586, <201

time and dependent on .age: -

N, Scaled, Estimated

, Weights, - F
3, .837, 472
363 420
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.. + Tabie 2.5.12. -Saithe:in the Faroes Groun
series. Continued.

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

Year class = 1991

Fleet, Estimated, .- Int, .. Ext, Var, H, Scaled, Estimated
. Survivors, s.e, 5.e, hatio, , Weights, F
FLT11: {uba Beta ser, 2160., 212, :.214, 1.01, 4, .745, . 553
F shrinkage mean ., 2348., .50,,,, . 255, .518

Weighted prediction :

Survivors, Int, Ext, N, Var, F
at end of year, s.a, s.e, ; Ratio;
2206., .20, .16, 5, L7913, 544

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

Year class = 1980

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
R Survivors, 5.8, S.e, Ratio, s Weights, F
FLT11l: Cuba Beta ser, 1657., .181, .2486, 1.14, 5, .718, LE46
F shrinkage mean |, 1656, B0 s .222, .5485

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.a, 5.e, B Ratio,
1657., .18, .16, 6, . 905, .5446
1
Age § Catchability constant w.i.t. time and dependent on age

Year class = 1989

Fleet, £stimateq, Int, ZXt, Var, N, Scaled, Estimated
. Survivors, s.e, 5.e, Ratio, , Weights, E
FLT1l: Cuba Beta ser, g84., .178, . 140, .19, 6, .744, .493
F shrinkage mean , 7a7., .50,,.. L2586, .534
Weightad predictien
Survivors, Int, Ext, N, Var, F
at end of year, 5.8, s.e, . Ratioc,
g61., .18, L11, 7, L6049, .503

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

Year class = 1988
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
) . Survivors, s.e, 5.8, Ratlo, , Weights, 3
FLT11l: Cuba Beta ser, 4332 ,, .203, .181, .BY9, 1, -659, L2986

F shrinkage mean 213., .50,,,, . 341, .529
Weighted prediction :
Survivors, Int, Ext, N, Var, F
at end of year, s.e, 5.8, . Ratia, :

339, 22, .21, B, .955, .363

1
Age 10 Catchability constant w.r.t. time and age (fixed at the value for age} 9
Year class = 1287
Fleet, Estimated, Int, Ext, Var, M, Scaled, Estimated
B Survivors, s.e, 5.e, Ratio, , Weights, F
FLT11: Cuba Beta ser, 172, .217, .183, .85, 9, .620, .317
F shrinkage mean 84,, 250, 4., . 380, .570
Weighted prediction :
8urvivars, Int, Ext, N, Var, E
at end of year, s.e, s.e, r Ratio,
131., .23, .21, 9, .892, .399

OMACmWgreps\Nwwg\Reports\L998\T257-24.Doc.
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- Tablé 2.5.12. “Saithe in the Faroes Grouhds. Diagnostic output from the XSA run with the Cuba Beta tuning
series. Continued. R

Age 11 Catchability constant w.r.f. time and age {fixed at the value for age} 9

Year class = 1348¢

Fleet, Estimated, Int, " Bxt, Var, °~ N, Scaled, Estimated
R Survivors, 5., - W Ratic, | , Weights, E
FLT11: Cuba Rata ser, 5e_, 228, - D8O, J39, - o 722, .372
F shrinkage mean ., 50., 50,040 .278, .425 e e !

Weighted prediction :

Survivors, Int, EXt, N, Var, o
at end of year, 5,8, 5.e, " Ratio,
5&., W22, .08, 10, .354, . 386

OAACHIMWEreps\NwwgiReporist 1998 T257-24 Doc
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Table 2.5.13 Saithe in“the Faroes'Grounds. Fishing mortality {F) at age:

Table B8 Fishing mortality (F) at age ) .
YEAR, 1961, 1962, ' 1963, 1964, 1965, - 1966, © 1967,
AGE . T .
3, .Q226, _,04865,  .0307, ..0478, .0495, .0250, .0248,
4, .0556, '..08e4, .0358, - .1280, - .0T73, .loe7?, .as18, .
5, .0994, - 1208, .Q7ls, .2198, .1588, .1492, 1218,
&, .1219, °,.1402, °,1I15, .1798, L2137, .2326, ~.1388,
T, . L0933, [ .1l9z, L1634, L2213, L2217, .2785, .2564,
8, .bes2, .0752,  .1157, L2567, .2424, .2537, .2616,
9, L0972, © .1150, .1355, .1424, L2983, - .2771, L2269,
10, .0%15, . .1295, .20i2, - .le58, .2354, L3347, L2904,
11, .0916, L1069, .1514, .1891, .2601, .2901, L2610,
+gp, .0916,  .1069, L1514, . 1891, .2601, .2901, L2610,
FBAR 4- 8, .0911, 1083, L0988, L2007, 1828, .202%, - .leésl,
Table 8 Fishing mortality (F) at age _
YEAR, 1968, 1969, ~ 1970, 1971, - 1872, 1973, © 1974, 1975, 1976, ° 1877,
AGE ]
3, . .0321, 0328, .0479, .0886, .0935, 1272, L2302,  .1492, .2071, .1480,
a4, . ©.0910, 1453, .2548, --.1481, .0728, .3227, L3171, 3813, .3662, L3007,
5, ~ 0955, 720, .1539, - .3581, v1650, .4588, .3543, .5445, L3175, .4178,
6, .1388,  .1684,  .1582 - 1405, L2987, .3489, - 3282, 2891, .3435, .4181,
7. L1345, 0 .2001, L1537, - .1262, L3289, .2922, £2299, - /19862, L2048, L3670,
8, .2184, .2095, .1944, L1115, .2998, - .Z2azd, L1772, L1754, L1772, L2538,
‘9, .2183, . 3065, L1657, - .1245, .3762, .1984, .1963, .1185, L1687, .2033,
10, L2027, - J3Z90, L2009, - .1213, .4604,  .2498, - -.1813, . .1488, .1204, .1744,
1, L2141, H;2832, 1874, L1196, . 3813, ©.2315, - .1857, .1481, 1554, L2114,
L +gp, .2141, . [Ze32, ..l1878, ° .119e6, .3813, ~.2315, - .1857, ., 1481, .1554, .2114,
" FBAR 4-' &, L1350, 21791, .1833, .1770, .2331, .3331, - s2814, - .3133, L2018, .3515,
Table 8 Fishing mortality (F) at age ) )
YEAR, .. 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986, 1947,
AGE :
3, .083se, L0373, .0932, .0138, L0296, .0694, .01s8, L0630, L0210, L0365,
4, . . .2371, L1775, .15831, L2434, .1839, .1103, .4963, ,2374, .1387, .1375,
5, L2921, .2895, .2022, - 1950, .2051, .3647, L3635, +5041, .4572, .4282,
6, ©L1B872Z,  C.2831, .2305, - .4375, .4796, 4711, L5718, L3123, .7654, .5812,
T, L2029, . 3118, .3297, - .5571, .3103, L4810, <6518, TUET4E, 4478, L4684,
'8, ToL4128, 3637, .2451, 6583, .54le, .5274, .4582, - /4309, L7721, .48q6,
a, L2643, .3ss4, - .3207, - .5271, i6139, - ,B551, 25157, - ,3118, .8927, .5792,
10, .3031, L4700, ° .5130, - .5418, .3004, ©4198, - :3775, - -.21863, L6001, .8728,
11, . 3287, v4q102, o .3619, . 5806, L5151,  -.5099, L5492, . .3286, L7342, .5366,
‘ +gp,. 23287, - .4102, .3619, ' .5806, - .5151, .5099, .5492, - 3286, .7342, .5366,
. FBAR 4~ B, ..2664, 2851, .2321, - .4182, .3459, 13929, - -.5083, - .4118, .5163,  .4200,
Table 8 Fishing mortality iF} at age R .
YEAR, . 1988, 1989, 1990, 1991,  1%%2, . 1883, . . 1994, 1945, 1996, 1997, FBAR 95-97
AGE
3, .0215, . .0174, 0154, . 0450, L0311, L0647 .0630, .0347, .0438,  .0291, .0358,
4, D864,  .202%,  .2005, .4006, . .2663, -;2030, . -.ZB2G, .1248, .1251,  .1658, - .1385,
5, . 3523, .2268,  .&255, .7492, 6033, . .5247,% 3291, . .4284, L2017,  .453Q, .3610,
6. 6442,  .4865,  .7783, .B712, J1246,  .5742,. .5543, L3977, L3186,  .5436, . 4200,
T .5967,” .3778,  .7B4B, . .7855, 5841, ..5032,  .5526, L5973,  .4710,  .545%, .5381,
8; .5425, L4115, L6313, . ,4%98, © .4004,  .6264, 3391,  .5831,  .5031, .5418,
a, L3627, .2208, .7507, .5340,° 4733, -4705; -89, -4063, -362g, 4960,
10, 3644, .1937, .8774, 5712, . .4207, .6932, 6143, 5286, 3994, .5141,
11, 4407, L4912,  .7$34,  .8438, 5007, .. .4%61, L5434, L4237, 3853, a5,
+gp, L4407, L4912,  .7934,  .6458, = .5007,  .44961, .5434, . 4237, .3B63,
¢ FBAR 4- 8, L3673, .5601,  .6876,  .5358,  .4411,  .46B9, L4175, 3399, 442z,
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Table 2.5.14 Saithe in the

Table
YEAR,

Table
YEAR,

v HORe
4] TOTAL,

114

10

10

Stock number at age (start of year)

1961,

a04s,
7738,
5643,
3880,
2680,
1748,
1384,
1036,
568,
1032,
34754,

Faroes

1962,

13662,
7241,
5593,
4183,
2812,
1998,
1313,
1028,
774,
1141,
40145,

Stock number .at

1968,

21504,

8418,
9127,
7575,
3548,
2245,

TmAe

- 1583,

2218,

1999,

1606,
2096,
40397,

1969,

49748,
17051

Mol

16041,

8657,
6339,
5856,

4631,
2409,

- 1501,

- -g48,
1394,

. .1209,
2251,

35134,

Stock number at age (start

1983,

44913,
38520,
35564,
6478,
T3197,
iso7,
1683,
384,
53,
i1s,
1131500,

1948,

28975,
35988,
28864,
20871,
2785,
1441,
€72,
380,
171,
120,
119792,

Llaso,

21282,
23314,
24053,
18840,
10304,
1563,
686,
383,
171,
223,
100818,

Grounds. Stock number at age (thousands) (start of ye
Numbers*1g*+-3"
1963, 1964, 1965, 1968, 1967, '
22478, 16188, 22798, 21823, ° 26868,
10677, 17807, 12635, 17764, 17425,
. 5438, 8434, 12833, . 9575, 13130,
4348, . 4144, 5543, 8977, 6753,
..2977, 3184, 2835, -3865, 5824,
2044, 2070, ..2090, . 1860, 2271,
1518, | 1491, 1311, 1343, 1ls1,
958, . 1085, .Loss, . 797, 833,
740, 641, © 753, . 685, 161,
2147, 1111, 1367, 981, . &70,
53274, 56155, 63241, 67468, 75443,
age (start of, year) _ .. Numbers*10**-3
1970, 1971, 1972, 1973, 1974, 1875,
341240, 37253, 33605, ~ 23275, '1B835, 16440,
32315 26827, 27915, ' 25058, 16780, 12zs0,
12072, 20506, 18800, ~ 21250, 14837, 10005,
11058, 8474, 11735, 13050, 10996, 8535,
€374, 7716, .. 6029, 1127, 7538, £484,
4567, 4897, 5568, 3552, 4357, 1904,
2287, 3079, 3585, 3378, 2281, 2988,
1483, 1586, 2226, 2015, 2268, 1535,
555, 980, 1150, 1150, 1285, 1549,
84s, 577, . 726, 949, 1720, 2382,
106258, 112085, 111339, 100844, 80917, §7072
age (start of year) . Numbers*10*+-3
‘1s9go, 1381, 1982, 1583, 1984, 1985,
12374, 33211, 14679, 40931, 25891, ~ 22162,
€828, 9230, . 26819, 11868, 31285, ° 20865,
4346, 4757, 5524, 18265, 8555, 15584,
3613, 2907, 3232, . 3%51, 10386, . 4369,
2957, 2350, /1538, 1638, 2020, 4800,
1444, issdz, iisz, 514, . BZ1, 862,
854, 925, 713, 525, 442, 425,
471, ‘507, o 447, 316, 183, ... 216,
13, 231, 242, 271, 170, 103,
2839, 2533, 2451, 1479, 635, 1077,
36340, 58373, ' 57145, 79962,  B0386, 70963,
of year} Mumbers*10%+-3 : )
1891, ' -198%2, 19%3, ‘1994, 1995, 19498, 1387, 1998,
25854, 13788, 23214, 2484, 12314, 7661, 13228, 9,
17158, 20235, 15705, 17815, 9597, 10213, 6004, 19520,
15620, 9411, ‘12694, 1049€, 110492, 8935, 73"1_'3, 4186,
10836, €045, 4212, © '61%50, - ale3, 5869, 4641, 38499,
TR83, 3610, 2388, ° 1342, 2343, 3401, 3494, 22046,
3848, - - 2844, leqs, ° 1187, 915, 1303, .Iv3e, 1657,
848, 1876, - 1313, 204, 520, -437, . 588, 861,
450, 328, 189, 670, 162, 2407, 238, 139, -
258, 153, 152, qz24, 274, 205, 100, 131,
235, 262, . 144, 137, ° 345, 260, .342, 248,
62269, 36492, 23%686,

81850,

64151, |

52209,

45065,

O\Actm\W greps\Nwwe\Reportst 1 998\T257-24.Doc,

37760,

iiiiii

62164,
17038,

IEVET
13% e,

7707,
2917,

o L e ]
L2135,

453,
255,
142,

. 331;
106698,

GMST al-95 .

21755,
la6l4,
11135,
6557,
3665, -
2304,
1245, -
738,
4345

uuuuuu

1987,

48796,
49840,

11 A0
Lo ltey

6983,
2935,

1EAs
LoL0,

‘831,
154,
114,

.. .255,
123582,

AMST 61-95

24487,
18920,
12743,
T456,
4154,
2437,
1514,
966,
513,




-

Table 2.5.15, Saithe in the Faroes Grounds. Summary (without SOP correction).

Table 16 Summary
. RECRUITS, TOTALBIO,
DAoas 3
Aga 3
1961, 9046, 121963,
1962, 13662, 126452,
1963, 22428, 158223,
1964, 16188, 160409,
1365, 22798, 174748,
1966, 21823, 184110,
1367, 26868, 181598,
1968, 21504, 189736,
1868, 40788, 214343,
1970, 34120, 224346,
1971, 37253, 228291,
1972, 33605, 236907,
1973, 23275, 210388,
1974, 18835, 203828,
1975, 16440, 187321,
1976, 18777, 169517,
1977, 12928, 156118,
ia78§, 5418, 137133,
1879, 8657, 112788,
19840, 12374, 124625,
1981, 313211, 141709,
1982, 14679, 147784,
1983, 40931, 179429,
1984, 25891, 187660,
1985, 22162, 188041,
1986, 62164, 234822,
1987, 45796, 250029,
1988, 44913 259678
1989, 28975, 2292080,
1890, 21282, 192424,
1891, 25854, 153172,
1992, 19788, 128114,
1993, 23214, 13519z,
1994, 12484 122725
1995, 12914, 109333,
1994, Toel, 93373,
1997, 13228, ag312,
Arith.
Mean ’ 23728, 173472,
Units, {Thousands}, {Tonnes),

[

TOTSPBIO,

83792,

85629,
100622,

98372,
107201,
108758,
104608,
115924,

197747
LmwiZ Oy

129081,
139423,
147473,
136571,
137470,
137715,
121842,
113851,
35858,
B3208,
88801,
76032,
81792,
99795,
29020,
114010,
101849,

99639,

(Tonnes) ,

{without S0P correction)

LANDIRGS,

9592,
10454,
12693,
21893,
2218%,
259563,
21319,
20387,

ATATTT

P

29110,
32706,

3331e,

(Tonnes),

YIELD/SSB, FEBAR

L1145,
J1221,
L1261,
L2226,
L2069,
.2350,
L2038,
L1759,
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logbooks.

Year Effort, hours

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

3412
3749
6736
7029
6803
8041
7827
8321

. 8232

8129

8388

6901
6980

Age
3
30
63
118
65
51
23

34

11
82
80
62
35
36

4
168
120
466
271
583
244
280
259
320
594
235

52
109

5
387
331
394
859
495

738

489
272
319
366
752
185
286

P

81
237
313
302
626
114
395

230. .

187
344

308

191

210, -

7.
101

66
117

123

71
393
249

115
100

110
190

234
161

13
70
62
51
42
36
122

67

59
77
64

179
S 73

32

10
15

44

50
32

86
17
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=  Table 2.5.16.  Saithe in the Faroes Grounds. Effort (::IEIELW]. hours) and catch at age (thousands) from commercial Cuba trawler
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Table 2.5,17. Saithe in the Faroes: Grounds. Diagnostic ouiput from the XSA ruin wi
tuning series. ' -
Lowestoft VPA Versicn 3.1

29-Apr-98 13:12:23

Extended Survivors Anéiysis

- 1a T " L
Baithe F VE {rup: XSAARND?/

SLOES ¥ rumn:. A

[ei]
h

CPUE data from file /users/fish/ifad/ifapwork/nwwg/sai_faro/FLEET.X07
Catch data for 371years.‘19613t§ 1997, Ages 3 to 12.

Fleet, . First, Last,
year, -year,
1985, - 1997,

i

FLT12: Cuba Logbaook ,

Time series weights
Tapered time weighting applied
Power = 3 over 20 years
Catchability analysis :
Catchability dépéndent on stock size for ages < 4
Regression type = C

Minimum of 5 points used for regressiocn
Survivor estimates shrunk to the population mean for ages < 4

Catchability independent of age for ages »>= ]

Terminal population estimation

Surviver estimates shrunk towards the mean ¥
of the final 5 years or the 3 cldest ages.

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

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

Prior weighting not applied

Tuning converged after 41 iterations

1

Regression weights o : . ‘ . ’
, .751, .820, .877, .921, .954, .976, .99C, ~.99%7, 1.000, 1.0400

1988, 1989, 19%C, 198581, 19%2, 19593, 1994, 1895, 19%s, 1997

3, .021, .Q017, .015, 045, .030, .062, .D6O, .035, .042, - 029
4, .088, .202, .z01, .400, .264, .l93, .270, .118, .127,° .1S58B
5, .3%2, .22&4, .621, .750, .603, .518, .309, .403, .189, .464
6, .645, .486, 771, .858, .726, .573, .543, .363, .292, .496
7, .594, ..378, .783, ..769, .567, ..505, .550, .575, .410, .477
8, .e6l0, ~ .537, .412,  .'628, .481, 382, .631, .534, .546,  .406

3, .75%, .385, .218, .753, .548, .445, °.437, 730, .401, 327

10, .647, .378, 195, .B56, .575, .414, .622, .543, .544, .3491
1i, .870, .485, .520, .805, .6l14, .507, .484, .449, .348, .404

OMAcim\WgrepsiNwwg\Reports\ 1993\ T257-24.Doc.. . -~ 117



l,ame’ 2.5, .li.-' Saithe in the Faroes Grounds. Ulﬂ.gllOSth output from the: XSA run with the (Cuba: Logboolcp

tuning series. Continued.

1

1

1

X8h population numbers [Thousands)

AGE

YEAR 3, q, 5,
1.

i9s8g , 4 . 51E+04, 2.875:04, 3.55E4024, 5,47E+03,
1989 , 2.90E+04, 3.61E+04, 2.90E+04, 2.05E+04,
1990 , 2.13E+04, 2.33E+04, 2.42E+04, 1.90E¥0D4,
1991 , 2.60E+04, 1.72E+04, 1.56E+04, 1.06E+04,
1992 , 2.07E404, 2.04E+04, 9.42E+03, 6.04E+03,
1993 , 2.41E+04, 1.64E+04, 1.28E+04, 4.22E+03,
1994 , 1.318+404, 1.85E+04, 1.11E+04, 6.25E+03,
1535 1.27E+04, 1.01E+04, 1,16E+04, 6.66E+03,
199§ , B.00E+C3, 1.01E+04, 7.34E+03, 6.33E+03,
1997 , 1,31E+04, 6.2BE+03, 7.24E+03, 4.97E+03;
Estimated population abundance at lst Jan 195%8

. ,GOE+00, 1.14E+04, 4.86E+03, 3.86E-403,

L L N RS W~ 2 RSt

.51E¢ﬂq

.78E+03,
,G3E+04;
. 18E+03;
(B9E+03,
.39E+03,
L95E+03,
J$TE+U3,
.BDE+D3,
.B7E+03,

2.54E+03,

Taper weighted geometric mean of the VPA populations:

PR =P ]
A Z2.13E+04, 1.

Standard errcr of the weighted Log{VPA populaticns)

f L5700, L5H13, L5118,
Log catchability residuals.
Fleet : FLTiZ: Cuba Logbock
bge , 1985, 19286, 1987
3. .26, -.15, .14
i, .25, -.02, ~.32
5, .52, .39, .07
&, -.22, .50, 21
7. 12, .04, .0z
8, -.27, .54, .08
s, -.47, .84, .17
ic , ~1.44, .26, .46
11 . .01, .22, .26
Age , 1988, 198%, 1980, 1991,
3 : _542,- -19; _-85.- -.62,
4., -.68, .24, -.36, .20,
5, -~.30, -.87, -.08, .03,
6, .23, -.23, -.06, -.01
7. -.01, -,48, -.07, ~-.l4,
8, =~.l0, -~-.26, -.71, ~-.28,
9, .34, -.86, -1.17, -.70,.
10 , -.44, -.29, -1.4%, -.11,
1T, -.45, ~-.10, -.50Q, 11,

L5063,

L4841,

Mean log catchability and standard errcr of ages with catchablllty
independent of year class strength

Age , 4,
Mean Log g, -13.0013 -12
5.E(Log q)., 4924,

118

WO

g
Lol

and constant W.r. £.

OMChniWireps\Nww\Repoits\IS98\T257-24 Doc

&, i
1.50E+03, 7.57E+02, 3.£0E£02}°
1.45E+03, 6.69Z+02, 2.91E+0Z,
1.56E+03, 6,94E+02, 3.80E+02Z,
3.86E+03, B,46E+02, 4.57R+0Z,
2.72E+03, 1,69E+03, 3.26E+02,
1.71E+03, '1.38BE+03, 7.99E+02,
1.1BE+Q3, 9.59E+02, 7.23E+02,
§.21E+02y 5.14E+02, 5.06E+02,
1,37E+03, 4,42E+02, 2.03E+02,
2.06E+03, €.50E+02, 2.42E+02,

1.97E+03, 1.11E+03, 3.82E+02,
58E+03, 7.34E+02, 3.51E+02,

.4268, L4219, .4965,

1994, 1995, 1996, 1997
.88, .62, .7k, .87
.78,  .3s, .94, .27
.15, .54, -.31, 25
.21, =-.08, -.34, .08
.22, .32, .41, .03
.41, .40, 1.23, -.14
.21, .48, 1.67, -.38
.48, .12, 1.15%, -.12
.20, .26, .28, =-.17

time
8, . "9,
10, -11.7591, =-11.8599,
25, 5639, 7644,

= N R R R N

B,

Llamand

.58E+02,
. 63E+02,
L 3EE+02,
. 39E+02,
.S0E+02,
LJ2E+02,
.18E+D2,
.41E+02,
.64E+01,

1.34E+02,

.5604,

9,

19,




o ‘Table 2.5.17. Saithein the Faroes ;Grdﬂnﬁs‘.«’l‘)iégnqstié ‘output from the XSA run with the Cuba Logbook
tuning series. Continued. ' . . N o

Regression statistics :

Age, Slope , t-valuer,:Intercept,. RSquare, No Pts; Reg s.e, Mean Log q .
3, 2.66, ~1.620,°° - 23.04, .10, - 13, 1.88, -14.87,
Ages with g independent of year-class strength and constant w.r.t. time.

hge, Slope , t-value , Intercept, R3quare, No Pts, Reg s.e, Mean O

a, 1.17, - .53s, 13.56, .51, 13, .60, . -13.00,
5, 1.33, =-1.146, 12.84, .57, 13, .45, -12.02,
&, 1.909, -.578, 1z.02, .82, i3, .24, . -11.7s,
7, 1.09, -.429, 12.05, .73, 13, .30,  -11,74,
8, 2.19,  -1.310, 16.95, .12, 13, 1.19, -11.7s6,
3, 3.63, -1.329, 25.65, .03, 13, 2.68, -11.86,

10, 1.23, -.402, 13.135, .25, . 13, .90, -11.95,
11, LT, 2.413, 10.34, .93, 13, .17, -11.88,
1

Terminal year survivor'and F summaries
hge 3 Catchability dependent on age and year class strength

Year class = 1994

Fleet, Estimated, Int, ExT, var, N, Scaled, Estimated
, Survivors, s.e; s.e, Ratia, ; Waights, F
FLT12: Cuba Loghoock , 20415., .797, .oo0, .00, 1, .1s80, 015
P shrinkage mean . 17856., 5B, ., ' .349, 017
F shrinkage mean , 6599., .50, 44 .471, .046

Weighted prediction

Survivers, Int, Ext, X, Var, F
at end of year, 5.€, 5.8, B Ratia,
11443., L34, i .85, 3, 1.5810, .02
1 : .
Bge 4 Catchability constant w.r.t. time and dependent on age
Year class = 1533
Fleet, Estimated, Int, Ext, qu; N, Scaled, Estimated
, sSurvivors, s.e, s.e, Ratio, , Weights, F
FLT12: Cuba Logbook , §530., .432, .200, .46, 2, .530, .109
F shrinkage mean ., 3475, S50, 60, .470, .195
Weighted prediction
Survivors, Int, Ext, M, var, F
at end of year, S.e, : S.&, P Ratio,

4856., .23, .32, . 3. .983, .158

Age § Catchahility-éonstant w.r.t. time and dependent on age

Year class = 1832

Fleet, Estimated, Int, Ext,  Var, . N, Scaled, Estimated
. “8urvivors, 5.e, 5.8, Ratio, , Weights, r

FLT12: Cuba Logbocok 3Is22., .277, .399, 1.44, 3, .&el, .475

F shrinkage mean ., 4379., 250, .4 L339, L4507

Weighted predictiocn :

Survivors, Int, Ext, N, var, F

at end of year, 5.8, 5., ' Ratio,
3863., .25, .27, 4, 1.092, L464
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Table:2.5
tumng series. Continued.

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

Year class = 15351
Fleet, ' Estimated,. ' Int, - Ext, var, . N, Scaled, . Estimated.- -
’ SuULvivors, 5.8, 5.e, Ratino, , Welgnts, F
FLT12: Cuba Logkook , 2574., ~.205, .171, .84, 4,  .785%, L4822
F shrinkage mean , 2437, 0 .80,,,, - ; 235, .503:
Weighted prediction
Survivors, Int, Ext. ‘N, - Var, F
at end of vear, 5.@, s.a, Y Ratio,

2541., .20, .13, S 117 .49

@

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

Year class = 1990

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
' Survivoers, s5.€, s.e, Ratio, , Weights, B
FLT12: Cuba Logbook , 2037.,  .177, .17z, .97, 5, .797, . 464
F shrinkage mean . 1740, 50, .., .203, .526

Weighted prediction

.Survivors, In But, M, var, 13
at end of year, 5. s.e; .- Ratic;
1972., 1 .14, 6, .12, . 477
1
Age 8 Catchability constant w.r.t. time and dependent on age
Tear class = 1985
Fleet, Estimated, Int, EXt; var, N, Scaled, Estimated
’ Survivors, 5.e, 5.8, Ratio, , Weights, F
FLT12: Cuka Logbook , 1209., .174, .156, .B9, 6, .764, .382
F shrinkage mean , 827., N1 P .236, .519
Weighted prediction
Survivors, Int, Bxt, N, Var. F
at end of year, glei - s.e, . Ratio,

1105 ., .18, Ji5; -7, .817,° .406

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

Year class = 1988

Fleet, ' Estimated, Int, Ext, Var, ¥, Scaled, Estimated
f Survivors, s5.e, -~ d.e, Ratio, , Weights, F

FLT12: Cuba Logbook , 517., 202, .198, .98, 7. .648, L2573

F shrinkage mean , 220., .50,, ., o - .352, .5le

Weighted prediction

Surviveors, Int, Bxt, N, var, - F

at end of year, s.e, : s.e, "~ , Ratio, o
ipz., .22, .24, 78, 1.104, .327

[
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Table 2.5.17. Saithe in the Faroes Grounds. .Diagnostic outpui from the

tuning series. Continued.

Age 10

’ .
FLT12: Cuba Logbook , 17,
F shrinkage mean , '89.,
Weighted prediction
Survivors, int, . ‘Ext,
at end of year, s.e, 5.8,
134., .24, .22,
Age 11 Catchability
Ygar <lass. = 1986
 Fleet, .. Estimated,-
.“; . T Survivors,
. ELT12: Cuba Logbook ., .51,
T shrihkéqe mean |, s,
* Weighted prediction
'-Survivdfs;. int, Ext,
at end of year, s.e, s.e,
33., V22, .14,

ﬂ|1'rk_r\_1rnrq; :

. Int,

XD A

X3 A run,

£

Catchability'consféﬁt'w,r.tl'time and age (fixed at the value for age) 9

Int, EXt, Var, ¥, Scaled, Estimﬁiéd
5.8, s.e, Ratio, - , Weights, F -
225, 210, .93, 8, .593, .309
TP .407:, .544°
N, var, F
R Ratio,
a, L 892 391

" Ext, var, N,
5.8, 5.8, Ratic, i
.238, 127, 54, "9,
.-50!111
N, Var, F
. Ratio,
ig, L4986, 404

constant w.r.t. time and age (fixed at the value for age) @9

ScaLed, Estimated

Weights, F '
710, .416
290, .377
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aithe in the Faroes Grounds. Fishirig'mortality (F) at age: "~

Table 8 Fishing mortality {F) at age
YEAR, 1961, 1962, . 1963, 1964, 1965, 1%¢€6,
AGE -
3, .02ze, .04865, L0307, .0478, .0495, .0250,
4, . {1556, . 0843, 0358, .1260, _Q772, 1007,
3, .0994, .1208,, . .071e, .2198, . .1588, .1492,
a, L1219, .1401,  .1115, . .1797, . .2137, .232e,
7. L0933, 1192, L1634, L2213, .2216, .2784,
8, .0852, .0752,. L1157, 2566, L2424, 2538,
9, .0972, L1150, L1355, 1424, L2983, L2770,
10, .0915, .1295, L2012, 1658, .23585, L3346,
11, L0916, .1062, .1514, 1891, .2601, .29%00,
+gp, .0916, .1069, .1514, 1891, L2601, 2sg0,
FBAR 4- 8, .0911 .1083 .099¢, L2007, L1827, L2028,
Table B8 Fishing mortality (F) at age
YEAR, 1968, 1969, 1870, 1971, 1972, 1973,
AGE
3, .0320, . .0328, .0479, .0885, .0935, L1271,
4, L0910, L1452, .2547, .1484, .0728, .3227,
3t L0854, . .1713, L1538, L3575, | .lg439, .4582,
G, .13s7, .1684,  .1597, .1404, = .2985%, . 34886,
7. L1345, L2000, L1536, 1262, .3286, L2919,
8, L2183, L2094, .1943, L1118, L2995, L2425,
a, L2182, . 3063, .1656, .1244, L3759, L1982,
1a, L2027, L3289, .2008, L1213, L4600, L2498,
11, L2141, .2831, .1877, L1196, .38140, L2312,
+ap. L2141, .2831, 1877, .119e, . 3810, L2312,
FBAR 4- 8, L1350, L1790, L1832, .1769, L2329, L3328,
Table 8 Fishing mortality (F) at age
YEAR, 1978, 1373, 1980, 1981, 1982, 1383,
AGE
3, .0837, .0373, .0932, .Q138, .0296, .0694,
1, .2368, L1777, L1531, L2435, .1843, L1106,
5, .2B80, L2891, L2025, L1950, .2052, .3657,
€, L1915, L2779, L2300, L4382, 4796, L4716,
7, .2001, .3213, .3216, .5553, .3201, .4910,
8, L4119, .3572, L2550, .6318, .5387, .5293,
9, .2642, .3871, L3127, .5594, L5690, .8457,
10, L3017, .4698, .5104, .5210, .3289, L3710,
11, L3279, L4075, L3617, .5756, L4825, .5870,
+gp, L3279, .4075, .3617, L5756, L4825, .5870,
FBAR 4- B, . 26457, .2B4E, 2324, 4128, . 3456, .3937.
Table & Fishing mortalicy (F} at age
YEAR, 1988, 1989, 1390, 1991, 1992, 1993, 1944,
AGE
3. LA2LE, L0174, .0154, .0447, L0287, L0624, . 2600,
qi, L0880, .2020, L2007, .4002, 2641, ,1932, L2699,
5, L3520, .2255, .6212, L1501, 6029, .5182, . 3086,
6, L6447, .4A58, .77049, .AGBY, L7264, .5726, L5427,
T, .5935, 3784, .7827, L7684, L5670, .5054, .5498,
8, L6104, .5374, .4123, 6278, L4818, .3817, .6314,
Q, . 7548, L3650, .2179, L7534, .54485, .d4450, .4373,
10, .6468, .3780, .1353, 8563, .a18l, -4140, L6219,
11, .B696, .4849, .5202, .8049, L6139, .5065, L4837,
+gp, .869%0, .4849, .5202, .8043, L6138, .5065, 4837,
FBAR d4- B, .4577, .3€58, .5576, L6812, .5283, 4342, .4605,
1 22 . ONACHinNW greps\Nwwe\Reports\ [ 998\T257-24.Do¢
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1974,

2293,
.317a,

aEAD
e = 2o )

.3278,
L2297
L1770,
.1960,
.1809,
.1854,
.1854,
.2811,

1584,

.01s8,
.4965,
.3648,
L5743,
L6529,
.4583,
.5184,
.3701,
.4524,
.4%24,
.5094,

1445,

0352,
L1183,
4024,
3630,
L5754,
.7301,
L5431,
4487,
. 4487,
.3987,

1975,

.1505,
.3595,
L5441,
.2891,
.1957,

1752,
1183,
.1485,

.1479,
.1479,
.3127,

1985,

.0630,
.2371,
.5044,
.3139,
.5789,
L4323,
L3119,
.2182,
.31as,
.313s,
.4133,

1996,

.0d19,
.1273,
.1894,
.2915,
-4104,

1976,

.2054,

L3703,

RN
s Faady

L3431,

.2048,
L1TeT,

1986,

.0210,
.1388,
.4564,
L7664,
.4511,
.7841,
.8985,
L6002,
.7448,
.7448,
L5193,

1997,

.0293,
L1577,
. 1636,
L4964,
L4772,
L4056,
L3272,
L3412,
L1044,
.4044,
. 4001,

.1l664,
Jizaz,
...1550,
CLTS50,
2821,

1977,

.1478,
2976,
L owXETLyg
. 4140,
.3664,
2537,
L2026,
.1740,
2111,
2111,
.3514,

1987,

.0363,
.1374,
.4284,
.5795,
L4675,
.4921,
.5370,
88686,
.5368,
.5368,
.4210,

FBAR 95-%7

.0355,
.1344,
.3519,
_3RB37,
L4877,
.4B60,
L4928,
L4003,




255,

"123805,

AMST

Table 2.5.19, Saithe in the Faroes Grow age (thousands) (start of year).
Table 10 Stock number at age (start of year) Numbers*10++-3
YEAR, 1961, 1962, 1963, 1964, 1965, 1966, 1967, &
3, 9047, 13663, 22431,  lel92, 22803, 21830, 26879,
4, 7739, ... 724%, . 14878, 17809, 12638, 17789, 17
5, 5643, 5993, 7 5438, 8435, 12854, 9578,
5, 3881, 4183, 4349, 4145, 5543, . 8979,
7, . 2680, 28113, 2977, 0 318%, 2835, . 3665, 82
g, i74e, 1999, 2044, . 2070, 2090, . 1880, 772272,
g, .. L3sd, 1313, 1518, 1491, 1311, . 1343, (1182,
10, . 1036, 1028, ° 958, 1085, 1059, 797, . B33,
11, 568, 774, 740, 641, 753, 683, 467,
+gp, 103z, 1141, 2147, 1111, 1387, %a1, €70,
TOTAL, 34747, 40148, . 532792, . 56164,  §3254, | 7488, 75468,
Table 10 Steock number.at ages {stacf of year) ) Numbers*10**-3
YEAR, ‘1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976,
AGE - - : ‘ e
3, 21515, 40798, . 34136, ' .37285, 33607, . 23282, ° 18897, 16305, 18913,
4, 21468, 17059, 32325, 26640, 27941, ° 25059, 16786, 12301, 11484,
5, 13552, 16048, . 12073, . 20514, 18811, | 21271, . 1485%, 10010, 7030,
6. .9%36, 10085, 11064, 8480, 11742, 13059, 11014, 8936, 47586,
7. . 4814, 6816, €978, 7721, 6033, 7133, ° . 7545, 6498, 5234,
8, 3891, 3445, 4565, 4853, 5572, 3558, 4361, 4510, 4375,
9, ~1432, 2423, 2288, 3080, 3587, . 3381, . 2285, 2991, 3374,
10, LT, 942, 1464, 1587, 2227, 2018, 2271, 1537, 2176, ¢
11, .. .510, 515, 555, 981, 1151, 1151, . . 1286, 1551, 1085,
+gp, 1067, 846, " 848, . .971, 727, . 990, 1722, 2386, 2199, -
TOTAL, " 78355, 98986, - 106306, ' 112165, 111398, 100899, 81025, 67026, 60626,
Table 10 Stock number.at age (start of year) Numbers*10D*+*-3
YEAR, iavs, 1379, - 1980, 1581, g8z, 1583, 1484, 1583, 1586,
AGE N . : : :
3, o B411, 8657, 12368, . 33150, 14642, 40919, 25919, 221%5¢, 62206,
a, 9137, 6334, 6828, = 9225, 26769, 11638, 31255, 2088E, 17032,
5, 7668, 5904, 4341, 4797, 5920, 18228, 8530, 15576, 13481,
6, Sio3a74, 4708, 3620, .2903, 3232, 3948, 10353, 4849, 7701,
7, 12273, 2349 2918, 2355, 1533, 1638, 2017, 4773, 2901
8, .. 1568, 1523, 1384, .. 1732, 1107, 912, 821, 860, 2150,
9, 2218, gs0, 873, 885, 754, 529, 440, 425, i57,
10, 2007, 1395, 473, 523, 114, 345, 186, 214, 255,
11, .. 1608, 1215, 714, . 232, 254, 244, 197, 105, 141,
+gp, " 2100, 2263, 2840, ' 2550, 2579, 1323, - 181, 1104, 328,
TOTAL, 40463, 35195, 36369, 58351, 57204, 79733, ~ 8§0479, 70949, 106701,
Table 14 Stock number at age (start of year) Numbers:ii**-3
YEAR, 1988, l989, 1990, 1991, 1992, 1993, 1994, 1995, 1994, 1997, 1998, CGMST 61-95
AGE
"3, 45092, 283237, 21294, 26033, 20665, 2459, 13094, 12713, 7338, 133138, 0, 21838,
a4, jgsa7, 36135, 233040, L7z, 20382, 1423, 18507, 10093, 10050, 5279, 11443, 16687,
3, 35592, 29013, 24173, 15608, 9422, 12814, 11084, 11568, 7342, T245, 48586, 11173,
8, 6475, z20494, 18359, 10634, 5036, 4221, 6248, 6665, &332, 4974, 3as3, 6573,
T, 3210, 2782, 13322, 7184, 3590, 23%0, 13943, 2973, 3795, 3873, 2541, 1673,
q, 1503, 1452, 1569, 3864, 2724, 1714, 1184, azl, 1389, 2081, 1872, 210&,
9, 787, 669, 694, 846, 1688, 1378, G54, 514, 442, 630, 1105, 1249,
10, 369, 291, 380, 457, 326, 799, 723, 506, 203, 242, 382, 732,
11, 51, 158, 163, 256, 159, 150, 332, 3ld, 241, I 134, 436,
+9P, 112, 111, 213, 232, 271, 143, 140, 354, 308, 329, 233,
0 TOTAL, 131858, 120062, 101063, 82282, 65363, 64091, 59312, 46828, 33078, 3ggas, 26529

OMAcEm\Wereps\NwwglReports 1 998\T257-24. Do

123

§1-95

24548,
18999,
12788,
7431,
1183,
2442,
1518,
974,
515,



Table 2.5.20. Szithe in the Faroes Grounds. Summary (without SOP correction). -~ -~ - il

Table 16 Summary {without SOP correéction)
Terminal Fs derived using XSA (With.F shrinkage)

p RECRUITS, TOTALBIO, = TOTSPBIQ,.  LANDINGS,  YIELD/SSB,

FBAR 4- 8§,
r hge 3 - S
1961, 2047, ‘121972, 83798, L. 9592, - _1145, .0911,
1962, 136463, .'126463, 85636, ‘o454, . .1221,° L1083,
1963, 22431, 158239, . 100832, 112693, . .1281, .09985,
1964, 16192, 160429, 98383, 21893, .2225, 1.2007,
1965, 22803, . .174778, 107216, Tooz2181, .2069, 1827,
19686, 21830, 184152, 108779, S 25563, .2350, ,20239,
1967, 26879, 181652, ., 104635, . 21319, .2037, . 1660,
1968, 21515, 189804, 115962, © 20387, L1758, 113540,
1965, 40798, 215031, 122736, 27437, 22186, .1780,
1970, . 34136, 224448, 129143, 129110, .2254, .183z2,
.o1971, . 37285, 228427, . , . 139502, . T32706, . ¢ .2344, L1769,
1972, 33607, ‘237050, T 147570, 42663, ,2891, L2329,
1973, 23282, 210529, 136683, 57431, .4202, .3328,
1974, - -, 18897, 204074, .. . - 137612, . .:47188, .3429, .2811,
- 1a7s, ., 16305, ©ols7422, . . 137888, © 41578, fTL30Ls, L3127,
. 1976, . . 18913, " 169754, 122019, 33065, L2710, t.2szl, :
1977, - - 12938, " 156338, 7 . 114099, ¢ 134835, 3053, - .3514, :
L1578, .. 8411, 137357, . 5603C, . iz2B13s, L2930, - 13E57, :
. 1979, 8657, Coo113076, 835640, ©i27246, 0 3261, 1.2848,
- 1980, ‘ 12368, © 124784, . . 88947, . .25230, .2837; o .2324,
S 1981, . 33150, . 141906, . 76310, 30103, ' .3945, .4128,
Legz, . . 14642, C 149087, 83218, 130964, .3721, .34586,
1983, . 40919, 177757, 98218, - 39176, .3989, .3937,
. 1984, i - 25919, 188796, - 100173, 1548865, ~ .5457, .5094,
‘1985, 22138, " 188143, 114105, © 44805, .3909, 4133,
1986, ‘62206, 234659, 101620, ‘41716, .4105, .5193,
1987, 4s0iz, . 2530278, 57653, 40024, .4098, L4218,
. 1988, .. 45092, | 280176, . 104593, 145285, | 4330, .4577,
1989, 28957, 229558, 103745, 44477, .4287, .3658,
19940, 21298, 1928246, 97557, 61561, .6310, .5576,
1991, .. . 26033, - 153914, . 77088, ‘54863, . . .7117, 6812,
..1992, . 20€85, - 130203, . 66057, 138366, .5808, . .5283,
1993, 24059, - L3B667, ST 83900, .. 33543, .4799, .4342,
1994, 13060, 127310, .~ 68855, 33182, .4819, .4605,
1595, 12715, 1114136, . 66468, ,27213, 0. .aD9s, . .3987,
. 1998, | 7998, - 98502, . 62968, _ 20025, . .3183; L3129,
S la97, - 13138, © 92434, 55308, 22229, .4019, ©.4001,
Arith. : ) , o . : ;
- Mean - 23811, . .172275, . 100155, 333186, .3438, .3220, :
0 Units, .. (Thousands), {Tonnes}, ' {Tonnes), {Tonnes}, . . L L
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Table 2.5.21. Saithe‘in the Faroes Grounds. Prediction with management option table: Input data. -+

The SAS System. | )
Saithe in the Faroes Grounds (Fishing Area Vb) -

" Prediction wikh

iB:26 Satur

day, May 2, 1998

llldlldljemeTL 0P{:§10u table: Input da
Year: 1998
i Steck Nétural Maturity|Prop.of F|Prop.of M Weight Exploit. Weight
Age size Jmortality ogive | |bef.spaw. |bef.spaw.| in steck| pattern in catch
3. j11268.000f 0.2000{ ©.1200{ 0.0060]  0.0000 1.455| 0.0400 1.455
4 lipsz2o.0001 10,2000 0.2800 0.0000 0.,0000 1.945 0.1530 1.945
5 | 4166.000}  0.2000 0.5500| o©.c000 0.C000 2.316 0.3990 2.316
6 3840.000 ‘0.2000 0.7900 :0.0000 0.0000 3.331 0.4640 3.331
7 2206.000 :0.2000 0.9400 10.0000 0.0000 4,046 0.5950 4,046
B 1657.000] .. .0.2000 0.2800 0.0000 0.0000 4.979 0.589%0 4.979
9 -861.000| -~ :0.2000 1.0000 0.0000 ¢.0000 5.766 0.5480 5.766
10 339.000] ‘0.2000 1 QUDO i0.0000 0.0000 7.004 0.56%0 7.004
11 131.000 0.20060 1.0000} -:0.00C00 0.0000 7.71le 0.4990 7.716
S12+ 2406.000 0.2C00 1.60080 +3.0000 0.C2000 8.154 0.4080 82,154
Unit Thousandé - - - - Kilograms: - Kilograms
“Year: 1999 - :
Recruit-| Natural Maturity|Prop.of Fi{Prop.of M fWeight -Exploit Weight
Age ment morcality oglve bef.spaw. |bef.spaw in stock| pattern in catch
3 11268.000 0.2000 0.1200 0.0000 G.0000 1.455 0.0400 1.455
4 0.2000 0.2800 0.0000 0.0C00 1.847 0.1530 1.847
5 0.20C0 0.5200 0.0000 0.0000 2.323 0.3990 2.323
3 0.2000 G.73%00 0.0000 0.0000 2.97% 0.4640 2.979
7 0.2000 0.9400 0.0000 0.0000 4.061 0.5950 4.061
8 0.2000 0.99%00 0.0000 0.0000 5.160 0.5990 5.160
9 0.2000 1.0000 0.0009 0.0000 6.068| _ 0.5480|., . 6.068).
10 0.20000° 1700000 o.oo00 0.0000 gorzl o 0Lw690 69121
11 0.2000 1.0000 0.00C0 0.0000 B.C19 0.4990 B.019
12+ . 0.20007 . 1.0000 _0.aog0 0.0000 9.378 0.4990 9.378
Unit |Thousands - - = - Kilograms| = - Kildgrams|
- __Year: 2000
S Récruif?i Natﬁrélf Matqrif?fPr%p.of f'Pfop.of'M éW_eight_f ,Exblaiﬁ,: ‘Weight:
_Age’ | ment |mortality| ogive |bef.spaw.|bef.spaw.| in’stock| pattern | in catch
3 [11268.000 ' 0.2000] ~ ©.1200|  ©0.0000| 0.0000[ ~ 1.455] : 0.0400[ | 1.455
4 | 0.2000 0.2800| ' 0.0000 0.0000[ . 1.847 0.1530] | 1.874
5 0.2000 ©0.5200 0.0000 0.0000 2.225 0.3930 | 2.225
) 0.2000 0.7900 0.0000| : 0.0000 . 2.986 0.4640] ; 2.986
7 . 0.2000| - 0.9400{ -0.000G ©0.0000] . 3.709 0.5850} . 3.709
8 ©0.2000 0.9200 0.0000 0.0000 .5.175 0.59%0 i 5.175
9 ©0.2000 1.0000 0.0000 0.0000] - . 6.249 0.5480] | 6.249
10 ©.0.2000 1.0000 0.0000 ,0.0000 T.214 0.5690 7.214
1l 0.2000 1.0000 - 0.00060 ~0.0000 7L a27 0.4930] 7.927
12+ . 0.2000] 1.0000 0.0000] ~0.0000]  9.681 0.4990]  9.681
'” pnitl‘Thogsqnds - - - - Kilograms | - :Kilcgf;mé
Notes: Run name : MANARNOZ

Date and time:

01MAY9B:16:41
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rediction with management option tabie.

The SAS System 18:26
Saithe in the Faroes Grounds (Flshlng Area Vb) ) i ) e

Predlctlon Wlth management option table

126
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Year: 1558 Year: 1993 Year: 2000
_.F . |Reference|  Stock Sp.stock| Catch in F Referencel Stock _8p.stock| Catch in| Stack Sp.stock
Factor F biamass | -biomass | weight Factor § F biomass | biomasz | weight biomass { biomaszs
-1.0000 04420 86823 49938 21462 ¢.0600] 0.0000 B0274 43857 - 0 97846 59108
. : .- - i . 0.1000] - 0.0442 © 43857 2358 95217 56818
0.2060]  ©.0B84 43857 1616 52706 54636
0.3000 0.1326 43857 6775 50308 52559
0.4000( --0.12768 43857 8841 88016 50580
0.5000 prR210Q 43657 . 10818y : 83823 486535
0.6000 0.2652 43857 12712|. 0 83732 46892
07000 0.3094 43857 14525 © B1730 45186
' ‘0,8000 0.353% 43857 16262 79816 43554
0. 4000 0..3978 43857|. " 17926 77984 41999
. -1,0000 0.4420 43857 - 18521 76232 40515
“1.1000 0.4882 43857 . 21050 74555 39100
1.2000 05304 43857 22516 72950 37751
- '1.3000 0.5746 43857 23923 71413 36463
1.4000 D.6188 43857 25272 69940 35235
1.5000 0.£830 43857 26568 68530 34083
1.6000 0,7072] 43857 27811 67178 32944
1.7G00 7514 43857 29005 65882 31875
18000 0.79564 43857 30152 64640 30855
1.9000 0,8338 43857 31255 63448 29891
2.0000 0.8840 43857 32314 §2305 28950
- L= Tennes Tonnes Tonnes : - - -Tennas Tonnes- |- Tonneg [ - Tonnes |- Tonnes
:Notag Run name . : MANARNDZ
_ Date ‘and time : 01MAY9BI1G: 41
‘cémputation of ref. F:-Simple mean,: aqe 4 - 8
Easig for 1298 -1 P factors .
|
|
. ‘ . o S i : . : ‘ ) : ‘1
‘ Tahle 2.5.23. .Sziithe_ in the Faroes Grounds. Yi§¢l_d .pcr recruit: Input data. . . . |
The SAS System 18 26 Saturday, Mayi2;“1998 :
Salthe {n fhHe Faroes Grounds (Fishing Axea ‘Vb) ' :
Yield pei recruit: Input data '
o ”Regpuit— Na;ural” Maturlty Brop.of FiProp.of M} Weight C Exploit.| Weighf
Age. ment mortality 'oglve pef. spaw |bef.spaw.! in stock| pattern | din catch
T3 1.000| | '©.2000 0.1200 . 0.0000 0.0000 1.312) = 0.0820|  1.312
. 4 . ;_ZQ.2_OOO _ 0, 2800 ;:.0 0000 0.0000 1.850 0.2600 _.1.850
5 - i 0.2000) . 0.5200 . 000G 0.0000C . .2.520 0.4330 2.520
-6 : . 0.20009 0.0000 0.0000 3,296 0.5140!  '3.295
-1 Cliaie ;.D 2000 ; oooa 0.0000 40172 0.50501 ‘4.172
'8 ; . : 0.20000 | g.c000| . 0.000C 5.105 0.49%90] 5.1Q5
9 . . .0.2000] | 0.0000| ;. 0.0000 5.883 0.5030] ! 5.883
10 B ©-0.2000] ! 0.0000| | 0.0000 '6.585 0.4970 6.585
;11 - FLo0.2000) 6.0000] ©.0,0000 o-72.418 0.5100 7.418
12+ 1 0. . 0.2000] 0.0000 0.0000 .8.947 0.5100 8.947
. b oL i b . L
| Numbers | - Fo- - - Kilograma -
“Notes: Run name 'YLDARNOZ
Date and time: 01MAY92B:17:10




Tabie 2.5.24. Saithe in the Faroes Grounds. Yield per recruit: Summary tabie.

The SAS System 18:26 Satur

May 2, 1998
Saithe in the Faroes Grounds (Fishing Area Vb)

Yield per recruit: Summary table

1 January Spawning time
.. ..F .. |Reference| Catch in|.Catch in Stock Stock Sp.stock| Sp.stock| Sp.stock| Sp.stock
o Factor F numbers | weight size biomass size biomass size biomass
G.0000 0.0C00 0.000 0.000 5.517123122.544 3.580)19862.404 3.580]19562,4814
0.L000 0.0442 0.154 697.136 4.750(17607.11Q 2.841}14121.242 2.841)14121.242
0.2000 0.0B884 0.257| 1062.253 4.238}14164.555 2.355[10754.615 2.355|10754.615
{0.3000 G.132% 0.331] 1263.335 3.865111856.785 2.012) 8517.%21 2.0127 8517.221
:0.4000 0.17659 0.387| 1378.830 3.591110225.52% 1.757) €953.520 1.7%7] 6€953.520
i0.5000 0.2211 0.432] 1445.116 3.372) 9024.280 1.561] 5815.04%9 -1.561] 5B815.049
i0.6000 0.2653 0.468| 1483.105 3.195] 8110.010 1.406| 45959.949 1.,406f 4959.949
10,7000 0.3095 0.497( 1504.134 3.049| 7394.988 1.280| 4300.731 1.280] 4300.731
0.8000 0.3538 0.523| 1514.775 2.926| 6822.783 1.177] 3781.255 1.1771 3781.255
‘3.90540 0.3580 G544 1518.957 2.820) ©355.778 1.G507 33c4.148 '1.050) 3364.148
‘1.0000 0.4422 0.5631 1519.090 2.7281 5968.088 1.016| 3023.750 1.016] 3023.750
1.1000 0.4864 0.57%] 1516.681 2.648| 5641.434 0.952]| 2741,9%79 0.952| 2741.979
1.2000 0.5308 0.59%4| "1512.692 2.376| 53862.3%6 0.8%7) 2505.783 0.857) 2505.753
'1.3000 0.574% 0.607] 1507.743 2.513| 5121.818 0.849| 2305.60C0Q 0.849] 2305.600
:1.4000 0.6191 0.619) 1502.24¢ 2.455| 4911.763 0.806] 2134.218| . 0.806] 2134.218
i1.5000 0.6633 0.6301 1496.450 2.403} 4726.837 0.768} 1986.182|. . 0.768] 1986.18B2
1.6000 0.7075 0.640| 1430C.548 2.355] 4562.698 0.735| 1B857:274 0.735] 1857.274
:1.7000 0.7517 0.649] 1484.651 2.311] 4415.936 G.704] 1744.197 0.704] 1744.197
:1.8000 0.7360 0.658| 1478.834 2.271 4283.840 G.677) 1644.343 0.677| 1644.343
1.9000 0.8202 0D.665] 1473.146 2.2331 4164.230 0.652) :1555.625 0.652| 1555.625
12,0000 0.8844 0.673| 1467.617 2.198] 4055.335 0.629] 1476.36C 0.629| 1476.360
- - ‘V Numbers Grams | Numbers Grams Numbers Grams Humbers Grams
Notes: Run name : : YLDARNO2
Date and time B : 01MAY9B:17:10
Computation of ref. F: Simple mean, age 4 - §
F=0.1 factor 0 Q.3789 - Co
P-max . factaor : 0.9523
F-0.1 reference 'F - 0.1675
F-max reference ¥ r 0.4211
Recruitment : 8ingle recruit
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Figure 2.5.1. CPUE (t/day) by various Faroese fleet categories in the Faroe grounds.
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Figure 2.5.2.. Saithe:in 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 254.° sz_iithé m theFarocGroundsLogcatchablhty fesidli{ai_l.:s forage groups 4—1 lllyrsif_roﬁ‘x XSArun Tun_i_jig, data _ "

from Cuba Beta series-{effort unit: days}).

LA RS

AVAVENRIAS
WA L A

NS

]

Log catchabiity reslduals

--//_\\ /8
AN QY

19

|2

| —T

—A—5
—H=6
-3

——9"

—

———e |

B LN S P

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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ngure Z. 3 na aalme in ihe Faroes U[OUDCIS KCTIOSpeC[lVB anzuysns of average IlSIllIlg mor:euuy of age gmups

4 B yrs from XSA for 1993-97. Tunmg data from the Cuba Beta series.
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4-8 yrs from XSA for 1993-97. Tuning data from the Cuba Logbooks series.
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. Figure 2.5.6b. Saithe in the Faroes Grounds. Retrospective analysis of average fishing mortality of age groups - R
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Figure 2.5.7a. Saithe in the Faroes Grounds. Comparison of the two tuning series CPUE

indices: Cuba Beta and -C_ubarLog‘booﬂks.
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Figure 2.5.7b. Saithe in the Faroes Grounds. Comparison of the two tuning series effort
indices: Cuba Beta and Cuba Logbooks.
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Figure 2.5.8 Sa_ithe 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: Short term yield arid spawning stack biomass. D: Long term yield and spawning
stock biomass, : = ‘,
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Figure 2.5.1Z Saithe in the Faroes Grounds, Output from the Gloss programme. A; . - o
Stock - recruitment data with expected recruitment line and Gioss (vertical shading) '
‘and ‘Gr (horizontal shading) distributions: B: Plot of observed fishing mortality ~ -~
spawning stock biomass with expected equilibrium ,SS8B curve (solid line). C: The

" "Cumulatlve dlStI'lbuUOIl of Flass. D: Observed fishing mortality - yield with exnccted '
equ L ield curve (solid h 1e).
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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 the:points from. 1961-97.
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31 it Rfég‘ulation 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 mm the foiiowing year Gniy in the fisheries for redfish was 135 mm aliowed in certain areas. Aiso the mesh size in

Danish scines Was incicased 1o 1 70 mm o dull lUl’ ud.ulbrl, Dul ifai ubnery rurnf:u oui noi io be pl'OIlU:lDle ii was, meremre,
found necessary to change to a smaller mesh size of 135 mm.
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year class ‘;trenmh and the ‘age qtmcture nf ﬂ"IE, Qtn(‘k When strong vear classes are entering the fishery, 1mm¢=r||atf-

are often necessary. On the ather hand, when there are few small ﬁsh, such closures are much more mfrequen[_

Increases in trawl mesh size and closure of nursery areas have réduced 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 Marine Research
Institute in Iceland has recommended TACs for cod and 'a few years later aiso for other important demersal spec:es A quota
system was not mtroduced 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 1994, the quota year corresponded to the calendar year but at present the quota, or so-called fishing year, starts on 1
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 10 25% of the fishable (4+) stock biomass calculated from the average stock at 1st of January of the
previous fishing year and the coming fishing year. However, with'a minimum catch level of 155 000 t,

32 Saithe in Icelandic waters
321 " 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 199! 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
37000 t expected by the working group last year. Landings of 798 t reported by the Faroe Islands to Icelandic
authoriiies were used in the working group esiimaie,

The Icelandic landings in the quota year September-August 1996/1597 amountéd 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 " Fleeis and fishing 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 . traw] :catch proporlion'incre: sed. siig' hii

increased aimost COD[InUOUSly since 1988 and constituted close

Landings were reported from 114 vessels using bottom trawl in 1997, If only vessels w1th .more. than 50 t annual

landmgs were considered the number of vessels was 73, constntuung 97 % of the reported saithe bottom trawl landings.
in each size clacs are: chnwn in Ftcurp 12 ')

J—— . Yamtnd T2 vncanle alame wath ] inog o
1 ARSI Ll Srdal vadios o

The size LUlleUMllUIl ot these selected 73 vessels aiong Wiuy

g Filloata 1007 TF e

_.VL,anamgs were l'epOl'[ECl from 1UD Vcbbclb Upmamlg with gillnets in 1770 a1 Oh 1‘;" V558
- landings were considered the number of vessels were 56, consmutmg 97 % of the total saithe glllnet }andmgs The 51ze
;_,:composmon of these. selected 56 vessels along wnth Iandmgs in each 51ze class are shown in Flgure 3.2. 3 ' '

T

?Landmgs from the: bottom trawl ﬁshery were: hlghest m Apnl and: May in, 1997r but m. February and March from the
" igillnet:fishery - The trawlers caught saithe fairly evenly ever the year. landings each month more than 5% of total trawler
catches, whlle the gillnet fishery has amore: seasonal character, with a winter and autumn season (Figure 3.2. 3).s
The main fishing grounds of the bottom trawl fishery are southwest of Reykjanes and. off the south, east coast but the
glllnet fishery is concentrated on the spawning grounds southwest of Iceland (Flgure 3.2.6).

Data from bottom trawls, gillnets, and Danish seine (see text table below), which represented more than 92%: of the
Icelandic landings in 1997 were used to calcu]ate the catch at age for the total landings and used as 1nput for the
‘assessiment (Table3 22) S : : "

~ Number of Length

Gear otoliths read measurements

Bottom trawl 3626 15404 IRV ER N B B
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 prognosm and the present estimate was
»“lgss than 39 for-all age groups (Figure 3.2.7) . : :

Ll Medw ‘.'.'E!g"'f at agein the landings .~

““Mean’ weight at age in‘the landirigs are computed on the basis of samples of otoliths:and lengths aleng 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 {ogether across the fleets. A general increase in mean weight at age was observed

“in:1997; Exceptions of note. are age:groups 5.and 13, the year classes from 1992 and 1984 (Figure 3.2.8. and Table
3.2.3). These weights at:age:where also used as weight at age in the stock. .

3.2.5 Maturity at age in the landings

In 1997 a sharp. increase in the proportion mature at age. was observed for age groups 3 through 6, while in 1996 a sharp
1+~ decrease-was observed. for age-groups 5 and 7 (Table 3.2 4) As has been pomted out in earlier reports 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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* mattrity at age table for 1980-1997 (T ble 3.2:

derived ffom ICES C.M. 1979/G:6. "~~~ & = 2 e B

iﬂ”i__"quckA‘ssessment o o S e K : SRR

The basic method for computmg an aggregate CPUE mdex from bottom trawl, consnsts of first select:ng individidl tows
where the catch contains more than 70 % saithe (lower proportions show similar pattcrn in CPUE). The catche’s and
towing t1mes are then added and the ratio computed. As the CPUE series from bottom trawls, derived from the first part
'or the year snowea markemy different behaviour in recent years from the series based on the latter part of the yedr, the

P I T, B Py

qu :,cnca were age ulsaggrega[eu separatcly"ua[ue 3206 )'ana boih useu in the lumng moduie; The- agc-msaggregauon
was based on otolith samples taken from commercial trawlers ‘in ‘the wapmuvc time periods. The second- botton trawl
data set was based on trawler effort (Table 3.2.6), calculated by dividing trawler landings to the annual' CPUE. A'tuning
data set was then constructed from the effort measure along with catch-in-numbers from the same fleet. For the giilnet
fleét, individual settings; where the catch contained ‘more than 70% saithe were selected. The catches and number.of nets
“ware thén added and the' raio rnmnmed ‘The age-disaggregation was based on.otolith samples taken fmm gillnet

landings (Table 3.2.6). © - © e R . oo,

"3.28° - Estimates of fishing mortality * - EREIS R B S s

Two different runs were tried with XSA based on the two different fleet categories. Tuning diagnostics were relatively
paor 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 carr1ed put as descrlbed in “Time series analysis of catch-at-age observations”
-(Gudmundsson 1994) e : . , .,

The ﬁ'shing 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(ay) 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 likelihood function of the catch prediction errors of the filter.

The model for F(a,y} is given by

logF(a.y)=V(h + Ua,y) +ea,y). = '

Toint variations of all logF(a v) in [he same vear, denr_\[ed hv V(ﬂ are deer‘r:h?r‘l by three parameters, renreqemmg

irregular permanent variations (random walk), l1near trend and transitory variations. Vartations of catchablhty with age,
denoted by Ulas y.), can. change gradually accordmg to a.multivariate random walk model. :

The magnitude of the random variations, £(a,v), is estimated assuming thar the variances of e(a,y) and [he measurement
errors of logC(ay) are equal in ages 5-9. In principle the two kmdq of variations can be estimated separately but in
practice the esumatcd ratio between them is very inaccurate. By fixing it as ' we.ensure. that neither measurement errors
nor irregular variations of F(a,y) are ignored. {In VPA the measurement errors are implicitly assumed to be zero, and in

.nanlinear least squares estimation, e.g. CAGEAN, where F(a, y) are fully spec1ﬁed by a parametric model E(a,y) are

:assumedtobezero) I UL LT I S

‘“The estlmauon ‘can’ be ‘based on thlS model ancl the basw -equations- of catch at—age analysns wnthout mcludlng ny
auxiliary data. But _|0mt analysis with CPUE data can also be performed and-is based on the'model Proas

CPUE(a,y) = $(a)q(y)N (a,y)e"z‘”’ +8(a,y)
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- Deterministic: trénds are unsausta(:tory elementis-in iime series modeis uniess there is auxilian ¥ €VIdence.ihia

3 Tt
I

‘the year when 'the'CPUE: is observed is given by T; 8(a.t) are random variations;. producea by measurement-errors-and
»~-h'an51tory u'regulantlcs in catchabthty P A PR L SRR : g

Sy
BEIN

‘The present analysis is based off annial values from 19821997 and-ages-4—1 1 years: -7 70

Results of such estimation are presented in Table 3.2.9A and B. The estimation in Table3:2.9A was carried out without
a trend term, but in Table 3.2.9B an annual wend of 0,030 in logF was estimated. The standard deviation of this vaiue
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 ahout stock size and fishing mortaltty
rates.in the final year.

- The-estimated variances of £(a,t) and logC{a,t).are 0. 17 for ages 5-9..For 4, i0.and i1 years ages the. variability. was
+higher. This was: .ascr.lbed.to;htgher variance of €(at)-for the 4 years. old .w_het'e catchability could be-higher: than for
itolder’ ages, e/g. becauseof variations in:growth.: For 10 and 11 years.old; fish:bigger variability was assigned to the
r‘maeasurement errors: The: estimated-model: for:joint variations, (Y{t):in the: model.above), was random: walk with . an

annual random element with standard deviation 0.06. This was little: affected. by -the: trend .estimate. No: . permanent

'variation in the pattern of selectivity was detected.

ctam bl d st nel ~ 8T ar

DC [l’lCFB tnere lh nu bUL[I UVIUCHLC ll!:lc l.llt: CbLlllldlt:u Standgara ucvmuuua Gl 1 .3 Ill utc lctat. ja O]
represent the uncertainty due to the random elements in the data but not model uncertainty and thus underestlmate the

-.-actual .uncertainty,. The. retrospective -analyses confirm that the accuracy is low, The _discrepancies revealed by the
. Tetrospective analyses are. larger. when the trend is mcluded G e e e o :

ain mur-h anrmatmn ahnnt rhp qtnvka and thmn

According to the time series analysis the CPUE ont 560 1shing
mortality hevond what is contained in the catch-at-age data. Results from Jjoint egttmatmn with CPUE indices for 5-7

years age from trawlers in June-December are given in Table 3.2.9C and Table 3.2.9D. Both estimafed valies and
standard deviations are practically the same as were obtained by the catch-at-age data alone.

. There is no evidence of permanent variations in catchability in this data set, but joint transitory variations are fairly large
' .w1th an esttmated standard dewatlon of 0 26 on’ an ]n scale The standard dewanons of mdwxdual CPUE values are
“estimated at 0. 44 on thl scale j o

Sy

_ The resulting reference F's from the TSA runs vary from 0.34 (both catch at age only and mcludtng CPUE data, with
~trend) 10 0.46 (catch at age’ data and ‘CPUE with'trend estimatéd).” Accordmg to'the estimated standard dewauons and
" other dtagnosttcs from the TSA runs there is nor 51gmﬁcant d:fference bctwecn the four resu]ts !

A retrospective analysis 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 undercstimate 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 guota years. In order to correct for this effect the esimated F's were taised by factor of 1.19 which corresponds
to the average underestirnation in the-last three years according to retrospective analysis. The same approach was used
by the WG last year, when a raising factor of 1.32 from the retrospective patterin was used.

The raised terminal fishing mortalitics from the TSA were used to run a traditional VPA , where the F's for the age
groups 8—14 were taken as the mean of age groups 8—ii in the TSA. Naturai mortality was sei to a vaiue of 0.2. The

- resnits of this mn are glVCl‘l in Tables3.2.10°-3.2:12. ana r}gures J..E. il.Aand 3.2.11.B.

' 3;2.3’.1 e Spawiiin‘g stock an& :e‘cmitment*? S

The spawning stock biomass is shown in Figure 3:2.11.B and ‘Table 3.2.12. After a 'decline from 1970=1977, the
spawning stock biomass averaged between 160—]80 (]OO t in 1978 1989 a.nd increased 0 about 190 {)OD t in 1990.

recorded level. The cstlmated spawning stock btomass in the begmmng of 1998 is only 93 000 L. 3
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+ anA doanm

-TECLultment -at -age 3 -are piotied in Figure 3.2:11.B. The 19831985  year ciasses: are all :weil above the
ong-ierm average (aboui 40 miilion). The 1984 year ciass is the highest on record at 108 millionrecruits.
lasses after 1985 are well below average. Since no information is available for the more recent year classes,
the 1993 1996 year classes were set at-the roynded average forthe 1985—1991 year classes, i.e. at 25 million, recrults

—

-_3.2.?, .+ Prediction.of catch.and biomass, R S

i ’ e il i . : . ; . - . . : S o ; Lo
3291 colmputdata v o o DT el e o i C e BT

The input data for the catch projections is shown in Table 3.2,13, SRt el

~'Por ¢atch predictions and*stock biomass calculations, the mean' weight at ages: 4-9 were predicted 'using a' multiple
“regression analysis, where the mean weight at age was predicted by the mean: weight of the year class in the previcus

Year and.the year class strength. Regression analysis showed. significant reiationships for: the: age groups 4 -9, mean
- weights at-age:for other age groups were averagcd iover-the three rnost recent years, excludm g the strong 1984 year class
+ agit had'much lower weight at age:than average:! : ‘ TR f

For shori-term predictions, maturity at age was predicted as described in Section 3.2.5. For iong term predictions of
maturlly ‘at agc, averagcs over-the perlou 1950—199! were used. The rounded average: of.the 1985=1592: year iclass

but:l]glllb was’ UbCU as- l't‘«LI'Llllmﬁﬂl. P : - et i

For’ long—term yield and spawning stock bioinass per récruit, the explmtatmn pattérh was taken as the average bf fishing
mortalities- during 1980~1997 from the standard VPA run. Averagcs over 1980-1997 for maturity and 'mean Wweight:at

age _lUI ali gge Zruups were uscu, d.iUl'lg wiii & naiural [IlUI'[d.Hly of 6.2 [lleC .J.A.l.)).

g =

3.2. 9 2 . Biological reference points

The yield and spawning stoc:k bi'b'lt.laSS-pé:r-:rec'r.uit.(.Etge.3) cut\;té‘s are shown in Figure"3.2.l 1.C.

_._Lomparcd 1o the esumated 1997 tlshlng mortallty level ot l*4 g = (J 57 the reterence values Ior bmu and bu 1, a.re U i3
0.18, respectlvety (table 3.2, i6). From t-'lgure 3.2.12, snowmg the stock recruitment retatlonsnlp, anu rlgurc 5 2 11.C
showing ihe spawning siock biomass-per-recruit reiationship, Freq = 0.22 and rh.gh = (.75 were esilmaied. ‘

:The stock-recmltment scatter plot (Flgurc 3 2 12) dues not prowde a bas:s do deﬁne MBAL smce the recrultment seems
to be higher at the lower end of the SSB. range By, ﬁttmg a Ricker curve 1o the R Vs, SSB scatter for- the years 1962—

1992 (o 0.59, K 183000) and stut:tymg SSB/R and Y/R, the reference Fs, gwen in the text table beiow, Wel'e found:

. N
'

:nypeofF “;Fvalue!.;_- . :SSB/R-_:--‘- - YR

Blw o0 003 P33 0 s L 06

Foi 0.18 6.8 1.6

Fusv (arssem=ery) O30 el B A1 )
i Py Coad L 037 bk o iB
i Emax % L 0:43: 035 1.8 s

Flim (sGPARM proposai .~ =~ 047 K . LN 1.8: ”
_Fhign 0.79 2.1 1.7

Ll I.“Pa lb Lo DC lllLClpI’CI.CU as ain Uppﬂ[ DUI.I['IU Ull llblllﬂg muruuuy WIlllﬁ ai- IUW DDD lUVtJlb, bt:l.l.l.llg l."Pa ai- L[lG ['mgd thucr Ul
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:10). Reference F. values have been at or. above Hyeq-for
the whole time series in the assessment (one exception), The long term average F,5 is 0. 32 {close to Fusy). Therefore

the WG suggests that the SGPAFM changt:s‘rth@-F,pa'fr.om Fred 10 Fugy (=0.3), but kccp Flim‘u.llﬁhaf_lg@d_ at0.4y. . . -

‘Bpa of 130000t as suggested by G APTvi seéms reasonabie and was accepteo ny the wormng group o ey

2144 " ONACFMAWGREPSIWWWGREPORTSVIS9S\REPORTAREP.DOC




3.2.9.3  Projections of catch and biomass

-~ Based on.the input-data given.in Table.3.2. 13 - Options for 1999, were calculated and are. given_.in.Table 3. 2 14 and
; Flgurc 3. 2 1b.. '

" As can be seen from the prediction (Table 3.2.14), total catch in 1998 is assumed 30 000t which is the most likely result

" ‘about 207 UUU t whlch is a llttle mgner than in tne begmmng of 1999 (19u 000 1). The spawning stock biomass in the
beginning of 1999 will also show a slight increase as compared to 1998, i.e. about 97 000 t. The same reference F in
... 1998, as. compared te 1997, will result-in a y;eld of about 40 000 t, and.both total and spawning ‘stock biomass i 'in 1999
- will increase from. the 1997 level.. Total and spawning stock biomass.are at the lowest level observed and will remam at

Trwer 14
a. Luw u;vs}. Ill L.uuuus }'bd.lb, uveﬁ at ‘v'Ci'jr' low f:ﬂhllls micH m.'..t}es, Huless an lﬂcrease in rﬂcrultmﬁﬂ! QCCurs.
b . BEE I 1 . W [ L g—
e LU k"lﬂlwgtllltlll I-.Ul‘l:uu Tauons

" The stock was overestimated until the 1997 as"s'es'srheht ‘and is at the lowest observed level at pfeéént but shows si gﬁs of
a slow recovery. Recruitment ‘in recent years (the 1986 and more fecent year classes) has been below the long ‘term

o

o
AVCTAES.

> 11 F s o o

LIV T B § L OFATIENNS Ol 1iE aaar.aaulcut

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 low standard dewanons of Lhc log F's from the TSA. Present fishing mortahtles have -been: consnstently

- nnﬂnrnnhmutnﬁ mnr rn(-mnt }JPQI‘(

J bbbttt L L
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Table 3.2.1. Nominal catch (tonncs) of SAITHE in Division Va by countrics, 1982-1997, as-officially reperted to ICES .
Country 1982 1983 1984 1985 1986 1987

Belgium 201 224 269 158 218 217

Farce Islands 3,582 2,138, 2,044 1,778 783 2,139

France . 23 - - L. - .

Ieeland . 65124 55904 . 60406 55135  €3R67 . 7,175 743

.Norway 5 . § s R ST S
.s-UK(Eng_andWales) R T Y - S

Total, . ... .. . 68,615 58266 62,719 57,101 . 64,869 80531 77247

WG estimate . . 68931 ... - s - 663767 80559 . . -... .. -
Counitry + ~ - 19907 -0 1991 1992 1993 - 1994 . 1995 - 1996 :: 997"
Belgium ~ © 190" T 236 195 " 104 0 300 - L
Faroe Islands 2,905 2,690 1,570 1,562 975 1,161 801 7716
France - - - - - - - -
Germany - - - - P oo- S -
Iceland 95032 99,390  77.832 69,982 63,333 47466 39297 36,360
Norway: T R A P 1 -
"UK(Engl and Wales) T S L A F G - P Botim il =
Total 98,127 !02 316 79597 - 71648 64,338 48,628 . 40,099 . ..37.076
WG estimate 08,130 102,737" - - - 4R650 - 37,158Y

1) Provisional

2} Additional catch of 1,508 t
by Faroe [slands included .
3} Additional catch of 451 t by
iceiand inciuded

4y Additional catch of 82 t hy
Faroe Islands included
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Run title : Saithe leeland Va {run: XSASTI0N/XO01)

At 2-May-98 17:49:43

Table 1 Catch numbers at age Numbers*10*+.3

YEAR

AGE

TBP
O TOTAINUM
TONSLAND
SOPCOF %
TEAR

AGE

+5p

0 TOTALNUM

TONSLAND
SOPCOF %

"

——
[E ]

N.

U-I--RES S~ A

WWOow N oh A R g

=3

1578

548
1145

- 2435

1556

537

575

476
.

Ao

o 385 o
CI0e72
9672

97

1988 "

327907

77247
100

1979

480

3764

1590

1566
718
292
663

489

P man
Lok

14396
63504
98

366
S 1275

TTo262
589 °

1989

1930

275

 ngap
- 5314
2506

" 2169
T 1341 -

387

155
12

1e8
1J0

15206
53347
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1981

203
1325

3505

1457
T 1415
578
242
61
154
404
14746
58986

1991 -

858 ¢

838
s’}

40

102737
100

S04

i 53 ..
" 27541

1982

508
1092

LD

4293
1215

1983

107

- 1750

v

B LT

2455 -

4454

231l ¢
501 ©
251

38 1

12

1173 R

=

13124
58266
93

1993 -

£57
- 1083

- 2841
2252

2247

- 2314
Co3sT

830

223
188

94 -
- 16400

71648
100

1984

53
657

ann

DAL
1825
2184
3610

- B44

135
R}
11376
62719

100

1994

702
- 2955
770
2603
1377
S 1243

64338
100

376 -
91

1263 C
2009 1
(O LT
158 77 -
. 321
T 14855

Kyl
4014

AL
IR0

1958

1536
1172
47
479
74
23

A4 -

F35

14179 °
~ 57101

99

1995

1573
[B53
2661
1807
2370
905
574
482
521
106

65 -

12917
48650
100

1986

308
£400

ArTn

&LV

2665

1550

It6
628
1549
216
51
139
16592
66376
100

1996

12681
40099
100

10706

1987 .

956
5133

AANO
Tra

5409 -

2915
1348
661
496

498

58
22001
80559

1997

603 -

- 2960

2766

1651 -
(178 -
599 -
454

i3 -

05
114
161

37158

147



Table 3.2.3. Saithe in Division Va. Mean weight (kg) at age in the catches 1978-1997,

Run title : Saithe Iceland Va (un: XSASTIONX01)

At 2May-08 174943
Table 2 Catch weights at age (kg) : Lo ‘ o . . ' e
YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 o
AGE - : : - _ N '

3 112 112 1.428 1.585 . 1.547 -0 153 L6553 ... 1609 - 145 1516
4. L7 ., 76 1983 2037 2104 .. 221 2432 . . 2172 209 . . 1718
§ one 2730 273 2667 . L6 - 3015 03I .. 333 3169 . 2959 .. 267
& 429 . v 420 < 3689 . 3525 . . 3183 . 427 4681 . 3922 4402 . 3839
7 5.54 5.54 5409 - 454} 5114 . 4107 - - 5466 . 4607 . 5488 .. 508
&8 . 727 - 121 - 6321 6247 - 6202 - "5984 4973 . 6411 6406 . 6.185
g < R42Z- - B42 - T213 . 6991 7256 ... T.565  C T407T .. 6492 . 157T... 733.
10 9.4] 941 . 8.565 8.202 7.922 .. (B673 8.179 8346 . 6487 . BOZS .
i~ e i - 9047 9,537 8.924 8301 ., 877 2,45 5616 7974 .
12 1056 ¢ 1056 ;9617 9089 . 10134 . 0039 . 8831 10.335 10,462 9615
+gp G 12.68 L 12278 11.371 10.902 11.529 .. ~12.509 . 11.683 12287 .. 12619 12125
0 SOPCOFAC 09691 . .0984 09989 . 09933 0.9922 - 05515 . 08975 - 09929 ., . 0.9987  1.0005
YEAR i.- 1988, 1989 1990 1991 - 1992 .. 1993 ... 1994 1995 . 1996 . 1997
AGE
3 1.261. 1.403 1.647 -  1.224 126900 1,381 1.444 1.37 1.21 - 1.325
4 2017 - 2021 - 198301939 : 1909 .. 2143 . 1836 . L9TT - LM5 . 1936
5.0 2513 .- 2194 . 2566 2432 2.578- 742 . 2649 -, 2769 .. 2.684 2,409
6 - . 3476 1.047 3021 .- 316 - 3288 - 3636... 3512. 3712 3741 . 3906
7 4710 . . 4508 4077 ., 31634 - 415 4,398 - .. 4.906 4621 4,85 . 5.032
8: 5932:: 5889 5744 4567 4865 . 5421 o 5539 . 5854 .. 562 617
Y. 7523 1.172 7038 ., 6629 . 6168 - . 5319 - 6813 6416 . 6.966..  7.201
oo 8432 8852 . 7564 v T704: . 7996 0 7006 6374 . 73356 743, 7883
t 8748 1007 - B854 i 9.061. 8349 . - 8O7 - 8341. 6815 .. 8884,  8E56
12 ©.559. ¢ 10392 - 10645 .- 9117 9029 - 10048 . 977 8312 BO2S . 9.649
+gp D103 12499 11.975 ;. 12608 11143, - (9465.  1L107 10.692 1L235 .. 10.8i7

0 SOPCOFAC i 09999 - 09998 0 1.0005 - --0.9999 - 10002 . 10013 .. 10018 - . L0027 . 0.9999. . (.9988

T " ONACFINW greps\NwwgReports\1 998(T323 Doc

[




Table 3.2.4. Saithe in Division Va. Maturity at ape, data and fitted vaiues

it

T

094 ..

096 . .

Fitted: e
Year/age 3 4 5 6 7 .8 9
1930 011 016 033 064 078 090 096
1981 0.13 023 030 053 081 089 - 096
1982 012 026 .041 0S50 07z 091 095
1983 011 . 025 045 062 070 086 ...
1984 008 022 044 066 075 085 093
1985 010 017 039 064 082 030 093
1986 006 G021 033 060 081 091 095 :
1987 003 012 038 054 073 0391 096
1988 008 007 024 059 073 089 096
1989 011 06 015 043 077 086 095
1990 013 022 031 029, 053 089
1991 012 026 0400 051 049 080 095
1992 014 024 045 - 061. @71 069 090
1993 013 028 042 065 079 085 084
1994 003 026 048 063 081 090 093
1995 002 026 045 068 080 091 095 !
1996 Di2 024 045 056 083 090 095
1997 .. 0z 024 042 066 082 052 056
Data:
.. Year/age 3 4 5 I T 8 9
- 1980.. 000. 005 021 . .053 .09 098 099
1981 004 006, 032060 . 076 ..097 100
1982 0.00 0.00 031 - 053 . 077 084 .00
1983 033 Q500 045 - 086 - 054 =097 097
1984 039 ©0.l4: 040 077 7 091 G792 099
1985 000 076 062 065 067 083 084
1986 GO0 00l 01D 071 0% 079 082
1987 000 000 013 052 ° 073 097 098
1988 000 001 009 020 079 079 LOD
1989 000 004 013 038 079 097 099
1990 000 010 036 045 075 090 Q00
1991 GO0 006 0 024 042 G40 058 L9
1992 000 016 044 060 073 078 095
1993 0.14 054 082 094 096 099 095
1994 000 068 092 097 099 099 LO0
1995 024 049 046 . 041 041 055 070
1996 000 000 008 050 018 0Y6  1.00
1997 93z 073 068 055 100 055 0.98

# ONAcFm\Wgreps\Nwwg\Reports\l 998\ 324.Doc
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ble 3.2.5. Saithe in Division Va. Proportion: mature at age. 1978-1997. .
Run fitle : Saithe Ireland Va (run: XSASTIQL/XO1) 1
At 2-May-98 17:49:43 .
Table 5 Proportion mature at age ’
YEAR 1978 % 1979 - 1980 - 1981 1982 1983 1984 1985 1986 1987
AGE i : . : i
3 0. 0 012 - 013 0.3 0.11 0.08 0.1 0.06 0.03
4 006 . 006 016 - 023 0.26 0.25 0.22 0.13 021 0.12
5 €27 .. 027 . 033 . 031 0.41 045 0.44 03 . . 033 0.39 b
8 063 . 083 053 0.53 0.5! 0.52 0.55 085 05 0.54 . v
7 0.81 0Bl 678 o0& o073 on 09 082 7 08l 0.78 |
8 097 09T T 0% - 0897 091 086 0.85 09 -1 091 091 i
9 t -1 7 096 T 096 0.95 0:96 '0.94 093 © 05§ 0.96 -
10 1 . [ e B B S| | . 1 i
i l 1 ! t 1 1 | 1 [ 1
12 1 1 1 1 1 1 1 1 1 i
+2p 1 1 1 1 1 1 1 1 1 1
YEAR 1988 . 1989 ... 1990 1991 . 1992 1993 1994 1995 1996 1997
AGE
3 007 O 013 012 014 O 013 o0t 012 0.12
4 007 - 016 - 022 - 0.26 024 0,28 - 026 . 027 .oxm 0.24
5 0.24 0.15 K 0.4 0.44 042 - 047’ 045 046 0.41 ;
f 059 n.43 07  Ci0s - 06 o0es TR 067 065 0.66 |
7 0.73 07 063 049 07 . 0780 081 038 0.83 0.82 |
8 0.89 ‘086 B9 .08 069 . 085 . 0.89 091 .. 0.9 0.92 |
5 0.96 0.95 054 095 0y .. 084 093 - 0.95 - 0.56 4.55 g
10 1 o w 1 i L. 1 1. 1 ! .
1 1 L o 1 L | L i 1 1 |
12 1 L 1 1 L 1 1 1 1 1
+gp l 1 1 1 1 ! L 1 1 1
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Tabie 3,26, Saithe in Division ¥a. Tuning daia series.

ich, . Catch,  Catch, = Catch,  Catch,  Catch, = Catch, Catch,  Catch, Catch, Catch,

Year  Effort “ageq ages agi'6 age7  age8”  age9 "’ ageld - agell-Tagel2  agel3
i%8¢ Tea4 . 5153 . 2330 . 1535 704 176, . 0 ¥4 .. 67 132
1981 3357 3499 52320 1117 3ea 127 98 13 37
1982 o192 2483 - 4404 1BS7 400 181 92 : 29 176
1933 1589 . 996 1991 © 3563 1106 1960 .0 6l R | o0 307
1984 657 680 . 1463 - 981 2705 . 331 .- 36t 279 135 616
1985 3934 3145 1765 . 1204 . 672. .. 488, 26 11 1 361
1986 1370 4021 1965 1121 552 . 343 536 145 42 118
1987 5116 4289 4305 2008 - 842 © 337 3% 141 27 85
1588 5066 6556 3526 2368 959 447 g0 27 35 19
1989 4302 ¢ 8328 6944 1 1279+ 774 434" - 171 ) 112 103
193 1681+ 5378 . 9635 : - 538[" 1099 . 570 0 217 27 -4l 146
1991 848.. . 3542 : 6664 . -10126. 2484 . 496, o 575 152 .20 5
1992 20287 3712 4167 3480 3184 - - 895 - 231 96 24 49
1993 963 2509 1911 1649 1251 2206 458 105 132 67
1994 2830 1623 1944 715 602 616 1216 274 91 199
1995 23 1571 1819 2452 1489 1635 462 251 200 236 54 30
1996 77 1133 2484 1801 i5i3 578 776 i69 09 62 83 66
1997 20 454 2301 2042 456 211 ans 275 71 56 74 106

Trawlers age disaggregated CPUE in Jan.-May and June-Dec.

Jan.-May: Fishing. Catch, Catch, Caich, Calch, Catch, Catch, Catch, Catch,

Year effort age 4 ages age 6 age7 age 8 age 9 age 10 age 11
8O 100 0.0534 a.1119 00512 (.0280 0.0191 0.0040 0.0066 0.0052

81 100 0.0279 0.1012 0.2176 0.0473 0.0140 0.0035 0.0013 0.0003
82 100 0.0211 0.1364 0.0552 0.0633 1.0260 0.0162 0.0032 0.00ie
83 100 0.0095 0.0Z78 4.0723 2.1358 .0380 0.0037 G.00G7 .00
84 130 2.63%4 0.0515 0.0446 00298 0.0840 0.0053 0.0026 0.0000
23 10C 0.0094 00584 00361 - 00519 00346 Q.0180  0.0043 00007
86 100 0.0277 0.2478 0.0703 0.0203 0.0018 (0000 0.0018 0.0000
87 100 0.1257 0.0864 0.1132 0.0440 0.0149 0.0039 0.0031 0.0016
B8 - 100 0.0189 0.1013 0.0774 0.0700 0.0280 0.0206 0.0049 ¢.0074
39 100 0.0097 0.0434 0.1263 0.0531 0.0381 0.0179 0.0060 0.0022
90 100 0.0208 0.0477 0.1024 0.0887 0.0189 0.0122 (L0061 0.0051
91 1 0.0035 0.0357 0.0783 G.1252 G.0412 G.0135 0.0126 4.5042
92 100 0.0235 0.0483 0.0713 00736 00734 0.0185 0.0037 0.0016
93 100 0.0048 0.0242 0.0546 0.0710 0.0520 0.0480 Q.0112 0.0026
94 100 0.0369 0.0316 0.0632 0.0298 0.0265 0.0222 0.0392 0.0056
95 100 0.0278 0.0421 (.0421 0.0603 4.0194 0.0090 0.0081% 0.0096
96 100 0.0628 10,0426 0.0469 0.0235 0.0336 0.0070 0.0047 0.0023

97 100 0.0930 00417  0.040¢ 00613  0.0321 00208 (0052 00032

June-Des.:  Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catcli, - Catch, Catch, Catch,

Year effort age3 age 4 age 5 age 6 age 7 age 8 age® age 10 age 11 apge 12
80 t00 0.0007 00203 0072 00413  0.0518 0.0243  0Q.0105 0.0098 00058  0.0040
81 100 00114 00517  0.115%  0.124% 00270 00098  0.0031 006023 00000  0.0008
82 100 0.0098 0.0242 00600 0.1590 0.0585 0.0103  6.0025 0.0015  0.0003 0.0608
83 100 0.0045 0.124% 00382 0.0376¢ 00924 00185 00013 0.0006 00000  0.0000
84 100 00019 00137 00056  0.0361 0.014% 00766 00062  0.0081 0.0073  0.0037
83 100 00105 01504 00900  0.0561 0.0197 00055 00105 0.0055  0.0000  0.0000
86 160 00716  ©0.0284 00734 Q0400 00248 00144 00022 00150 00077 0.0025
87 1040 00236  0.0721 00676 00575 00409 00216 00112 00070 00039  0.0008
22 100 00173 D107 01042 00592 00343 00158 00042 00007 00007 00003
89 100 0.0022 0.0557 01058 00947 00156 00113 00083 0.0037 00033 00028
90 100 0.0047 00307 00936 01436 00439 00064 00022 00006 00006 00000
a1 100 0.0026 00118 0.0440 00875 0.1380 00353  0.0041 0.0041 0.0002  0.0000
92 100 0.0027  0.0501 0.0698 00682 00546 00526 0.0141 0.0023  0.00U1 0.0002
93 100 0.0142 00232 00628 0.0383  0.0261 0.0211 00540  0.0105 00023 0.0008
94 100 0.0200 00432 00324 00381 00162 00140 00127 00386 00057 00014
95 100 00841 00310 00515 00310 00335 HEH R 00085 00080 00063 00028
s 100 00936 01121 00856 00543  0.0097 00110 o026 00013 00004 00009
97 100 00226 00794 00400  0.037 00462  0.0245 00113 00026 00009  0.0012
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Table 3.2.6 (continued) - ‘

Disaggregated gillnet CPUE. S S RO -
) Fishing . Catch, Catech, . Catch,, Catch, Calch, Catch, Catch, Catch,
CYear  effort” - age5 ageé- < ageT - age-s:‘ __:--agei- ,ageld-  agell - agel2

. 83 100 0.0174:  0.1046.. 02267 . 03027 0.1271. 00361 00399  0.0187
. 89 H00 - 0.0675  0.1665 . 02268  0587. 0.2584. 00646 00373 00129
50 100 0.0213 01257 - 0235 0329 - 0.4789% 006460 Q0T 0.0064
©gg 100 0.0263 - 00572 ' 02318 03213 - 0.1866 01452 00436  0.0128
92 100 L 001347 7 00433 00671 04298 02209 00701 00612 0.0i64
.93 100 . 00661 01014 0.861 03825 03657 0.1135 004 00223
- 94 100 . 00343 0.1487. 01655 0.617  0.1846 . 01625 00481 0.0168
;95 100 0.0812 . 01212 02798  0.1749 0.135 . 01324 01201 00275
L 96 1100 C0364: 0 0476 (1428 - 02211 00921 - 00562  0.0359  0.0405
97 00 0 0.2653 - 04976 02005 . 01112° 01198 0.0379 00257  0.0208

.

-

.

|

}

o

|

\

|

|

t
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<

Lowestoft VPA Version 3.1
2-May-98. 17:48:33"

Extended ‘Survivgrs ‘Analysis .

Saithe Ideland Va-(Fun: XSASTJO1/X01)

Catch data for ‘22 ‘years. 1976 to 1997. Ages 340 13.

Fleet,

First, Last, Flrst, Last, Alpha,

Bata
. year, year, a&ge , age
FLTC4: TRW EFFCRT (C, 1980, 1997, 3, 12, .000, 1.000
Time series weights
Tapered time weighting applied-
Power . = 3 over 20 years
Catchability analysis @
Catchabillity dependent con steock size for ages <« 4
Regressicon type = C .
Minimum of % points used for regression

Survivor sstimates shrunk <o the population mean for ages < 4

Catchability independent of age for ages >= -~ 11

Terminal population estimation

Survivor estimatss shrunk towards the mean F
of the fina: 5 years ar the 5 aldest ages.
5.8, of “ha mezrn %o whizh the estimates are shrunk = . 500

Minimum standard error {or populaticon
estimates derived Irom each fleet = .300
Prior waighting not applied
Tuning convergad after 39 iterations
1
Regression weights .
’ L15%, .820, 877, .921, . 954, 976, - .990, 997, 1.000, 1.0Q00
Fishing mertalities
Age, 1944, @8, 1290, 1ogl, 1062 19803, 1404, 1995, 1044, 1387
3, .36, L 01%, L2136, 227 L0034, .044, 047,
i, 963, L ltL, A o443, 184, 117, 128,
-3 P A L3744, ,z@a, 206, 219, 211,
6, .348, 335, L487,  .3%A, .80, 338, L1230,
T, L3342, L2893, -437, L5203, .454, Li4de, 249,
2, 64, LAl0, .347, .Eo%, .58, .611, 398,
g9, 184, .zR4, .de4, B8, 584, 343, 463,
10, 433, LB25, .100, .b23, .H43, L4861, 442,
11, .552, .%43, .344, .482 .860, .343 241,
12, .587, 598, -485, .657, .763, .493, 334,

+ONAcfm\Wgreps\Nww\Reporis\i 99817327 Doc
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- ¥SA ipepulationd riumbers - [Thousands)

AGE

YEAR , 3, 4, 5,
10, 11, 1z,

1988 , 5.71E+04, 8.93E+04, 4,24E+04, 1,38E+04, 1.09E+04,
1989 , 3,13E+04, 4.55E+04, 6,95E+04, 2_.87FE+04, 7.99E+03,
1990 , 2.15E+04, 2.54E+04, 3.34E+04, 4.85E+04, 1.G9E+04,
1391 , 3.03E+04, 1.755+04, 1.92E+04, 2.Z4E+G4, 3.05E+04,
1992 , 1.74E+04, 2.46E+04, 1.35E+04, 1.25E+04, 1.21E+04,
1993 , 2.71E+04, 1.40E+04, 1.75E+04, 7.58E+03, 6.29E+03,
1004 , 2.35E+04, 2_16E+04, 1_05E+04, 1 168Ew04, 4 1TE+03;
1995 , 4.07E+04, 1.86E+04, 1.50E+04, 6.99E+03, 7,28E+03,
1996 , 5.06E+04, 3.19E+04, 1.35E+04, 9.90E+03, 4.09E+03;
1997 , 2.92E+04, 3.955+04, 2.30E+04, B.97E+03,

6.44E+03,
Estimated populstion abundance at lst Jan 1998

.
Taper weighted geometric mean of the VBA populaticns:

3.46E+04, 2.835+04, 2.05E+04, 1.36E+04, B.39E+03,

’

Standard errcr of the weighted Log(VPA populations)

B .4B70, .5046, L5204, L5615, .5726,
Log catchability residuals.
Fleet : FLTO4: TRW ZFFORT (C
Age , 1980, 1981, 1982, 1983, 1984, 1985, 1986, 1
3, =01, V23, 8, -.98, -2.07, -.17, B2, -
4, -05, .19, 26, .45, -1.06, .39, -.31,
5, .63, .a7, 30, -.37, -1.01, .13, .11,
6 . .56, T, .17, .01, ~-.1B, ~-.05, ~-.Z24,
T .36, A0, L20, .28, -.43, 1L, LY, -
g . A3, -8, =03, 39, .50, LLh, .02,
9, .46, =-.33, ~-.24, -.05, -.1i, =-.50, ~-.18B.
a .9z, 28, =18, -.74, 1.049, .38, 2B, -
1, L8, -1.23, i, -4.19,  1.78, -.79, .88, -
2o, .5%, -1.22, 1,43, -1.73, 1.17, -2.41, .63, -
Age , 1988, 1989, 19850, 1991, 1992, 1993, 1994, 199
3, .10, ~.5%, -.%4, -1.01, ~.09, .45, .68,
4, ~-.%2, ~,07, -.88, -_03, 24, ~.07, .64,
5, =-.16, =-.51, ~-.42, -.22, 47, .00, .11,
& . .0z, -.13, -.57, ~-.05, 33, 2T -l
7, -.20,. ~.61, -.04, .45, .10, 31, -.11,
|, -.12, -.B2, ~-.38, -.0%, ~-.25, .02, .08,
2, .26, ~-.15, ~-.6853, -.33, -.01, .39, .18,
g, =-.74, =-.01, ~.42, .02, -.35, .18, .80, -
11, -.20, .47, 18, 21, =.73,. =-.17, .68,
12 , -.59, .28, LQ0,  -.33, -.&53, .54, .52,
Mean log catchability and ‘standard error of ages with catcha
independent of ysor ciass strongth and censtant w.orot. time
Age , 4, 5. By ey
Mean Log q, -§.0513, -5.3376, -4,3527, -4.3994,
5.5ileg q), 52249, .3520, 2628, 2617,

Regressicn statistics
Ages with g dependent on year class strength

Age, Slope , t-value , Intercept, RSguare, No Pts, Reg s.eg,

3, .80, .393, 9.29, 27, 18, .

Ages with gq

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e,
4, 1.08, -.227, 5.72, .45, 18, .59,
5, 1.47, -1.697, 3.1%9, .57, 18, .48,
a, 1.39, -2.372, 3,14, .19, 14, .31,
Ts .97, 217, 5.02, .84, 18, 27,
a, 1.39, -1.626, 3.52, .63, 18, .44,
g, 1.08, ~-,431, 1,76, .15, 18, .35,

1o, .85, L8285, 5.17, 8, 18, .37,

11, 1.12, -.200, 4,74, 22, 18, 1.07,

12, .65, 1.952, 5.11, .76, 18, .43,

1 .
154

a4
g4, .

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

8, 7, 8, 9,

1.72E+03,
2.12E+D3,
3.44E+03,
2.38E+03,
3.84E+D3;
8.82E+03,
2.18E+03;

4.55E+03,
6.33E+03,
4.92E+03,
5. Z6E+03,
1.52E+04,
6.41E+03,
3 11E403;
2,17E+03,
'3.82E+03,
Z.G61E+03,

7.C03E+02,
6.42E+02,
3.68E+02,

7.03E+02,
3.71E+02,
Z.81E+02,
i.49E+02,
T.43E+02,
6.44E+02,
B.TOE+02,
1.37E+03,
7.44E+02,.
3.40E+02,

2.66E+02, :
3.32E+02, !
1.31E+02,.
9.38E+0L,
‘1.61E+02,
4.31E+02,
A.25FR+02,
3.01E+02,
6.53E+02,,
4.79E+02,

1.17E+03,
1.98E+03,
3,90E+03,
1.42E+03, 1.44E+03,
5.57E+02, . 6.46E+02,
2.10E+03, 4.93E+02,

L R RN k] o
LaJdalLTuld, &.

4.675+03, 2.41E+03, 1.15E+03, 5.41E+02, 2.2BE+02,

.546%, .5803, 6283, .5510, L7303, - -
287
.1
.02
.17
.47
202
.4
S5
.37
LLB
|
5, 1996, 19397
.98, .53, .60
.A5, L3R, .35
.39, 22, .09
.33, -.01, -.08
.38, -.14, .04
.41, .30, .28
.28, .26, .18
.15, 07, 1€
16,  -.68, .39
.18, -.14, .29
bility
-8, a, 10, 11, 12
L5087, -4.49797, -4.8410, -4.9C43, - -4.%649
L3377, L3117, L4332, L3188, 7479,
Mean Log g
~7.74,

Mean Q

-6.08,
-5.34,
~4,95,
-4.90,
-4,91,
~4.98,

-A A7
2,05,

-4.90,
-4.95,
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Terminal year survivor and F summaries :

Age 3 Catchability dependent on:age_and year ciass strength

Year class = 1994

Fleet, Estimatead,
. Survivors,
FLTO4: TRW EFFORT (C, 428%7 .,
P shrinkage mean , 28313,

F shrinkage mean , 16003.,

Weighted prediction :

Survivors, Int, Ext,
at end of year, s.e, S. €,

£3360., .33, W48,
1

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

Year class = 1993

Fleet, Estimated,
Crivard prm e

. Surviwvers,
FLTO4: TRW EFFORT (C, 44175.,

F shrinkage mean 195a8.,

Weighted prediction

Survivors, Int, Ext,

at end of year, 5.8, S.e,
29661., .34, .40,

Age o Catchabllity constant w.r.t

Year class = 19932

Fleet, . - Estimated,
. ’ Survivars,

FLTO4: TRW EFFORT (C, 20697.,

¥ shrinkage mean 9084,

Weightad nrediction

Waighted prediction

Survivors, Int, Eal,

at end of year, s.e, S.e,
16331., .25, .28,

1

Age & Catchability constant w.r.t. time and

Year class = 1991

Fleet, Estimated,

’ Survivers,
FLTO4: TRW EFFCRT (C, 6595.,
F shrinkage mean , i585.,

Weighted prediction :

Survivors, Int, Ext,
at end aof year. s.e, 5.e,
5R49,, .19, .17,

Year class — 1900

Fleet, Estimated,
. Survivors,

FLT04: TRW EFFORT (C, 4807.,

F shrinkage mean 2039.,

Weighted prediction :

Survivers, Tnt, Ext,

at end of year, s.e, s.e,
N . 17
4286., 17, 217,

Int, Ext, Var, N,
5.e, s.e, Ratio, .
.B18, L00G, .00, i,
250,
230 rrs
N, var, F
N Ratie,
3, 1,455, 023
Int, Ext, var, N,
5.C, 5.e, Ratigo, '
.466, .08, .17, 2,
2500,
N, Var, F
B Ratio,
3, 1.194, .0B6
time and depeEndsnt on age
Ine, Ext, var, N,
s5.8, 5.8, Ratia, "
.2489, 181, .63, 3,
S0,
M, Var, F
. Ratio,
4, 1.129, . 143
dependent on age
Int, Ext, Var, N,
s.a, s.e, Ratio, B
.209, 141, .87, 4,
.50,..,
N, Var, F
- Ratio.
5, .BA93, .227
Int, Ext, Var, M,
s.e, s.e, Ratia, B
L1735, .103, .59, 5,
2504,
N. Var. P
. Ratio,
c 1T NnAn 3o ¥
G, 1.040, 226

Scaled, Estimated

Heights, F
.138, 013

.27, ,019
L4735, L 034

Scaled, Estimated

YWeights, E
.519, .059
.490, .128

Scaled, Estimated

Weights, £
712, Lul4
.28g, .243

Scaled, Estimated

Weights, F
.803, 204
197, . 348

5caied, Estimated

Weights, F
.844, L200
.156, L4211
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Age 8 Catchablility constant w.r.t. time and dependent on age

Year class = 1989

Fleet, Estimated,
¢ Survivors,
FLT24: TRW EFFORT (C, 1800.,
F shrinkage mean ., 848.;

wWeighted prediction :

Survivors, Int, Ext,
at end of year, 5.8, S.8,
1595., .16, .14,

156

Int, Ext, = Var, N, Scaled,
s.e, - s.e, Ratio, , Weights,
.161, .09%0, .56, 6, .B40,
250, ) i -160,
M, Var, F
. rRatio,
1, .915, L2892
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Table 3.2.8. Saithe in Divisicn Va. X5A tuning results using flset Trawlers
1T lmeds DD
Lj.LJ.L!lCL. Al WL e
Lowestoft VPA Version 3.1
1-May-98" Ll:24i38" i S . o
BExtended Survivors Analysis
Saithe Iceland®¥a' (run: XSAST.JO2/XN2)
CPUE data from file fusers/fish/ifad/ifapwork/mwwg/sai icel/FLEET.X02
Catch data for 22 years. 1976 to 1997. Ages 3 to 13,
Fleet, First, Last, First, Last, Alpha, Beta
. year, year, age , age
FLT06: TRW CPU JAN.-, 1980, 1997, 4, i1, .000, .420
FLTOB: TRW CPU JUNE , 1940, 1997, 3 12, .d420, 1.000
GH1: GILLNET JAN-DES, 1988, 1987, 5, 12, -0040, 1,000
Time series weights :
Tapered time weighting applied
Pawer = 3 over 20 years
Catchabllity analysis :
Catchahility dependent on stock size for ages < 4
Regression type = C
Minimum of 5 points used for regressicon
Survivor estimates shrunk to the population mean for ages < 4
Catchability independent of age for ages >= 11
Terminal population estimatiaon
Survivor estimates shrunk towards the mean F
of the final 5 years or the 5 oldést ages.
S.E. of the mean.to which the estimates are shrunk = .500
Minimum standard error for population
estimates derived from each fleet = L3co
Prior welghting not applied
Tuning converged after ' 39 iteratiens
1
Regression weights
, -7%1, .B20, .47, .921, .954, .974, .990, .997, 1.000, 1.000
Fishing mertalities ’ : .
Age, 19688, 1989, 129%0, 1991, 19%%2, 1993, 1994, 19%5, 1996, 1997
3, .026, .011, .007, .CO7, .O0le, .0Q24, .031, .042, .040, .022
1, L0ES, .112, 076, .056, .143, L0892, 144, 107, 122, L0722
5, .18%, .48, .203, .231, .372, .202, .214, 187, .191, .135
6, .350, .339, .ze4, .421, .4B1, .38%, .288, .353, .191, .201
7, 346, .288, .515, 499, .452, .494, .439, .464, .265, .180
8, .548, 416, .531, .561, .352, .537, .564, .583, .421, .318
a, .739, 555, .43B, 518, _45B, .. 63Z  _.R41_  _55R,. .420, @ .297
10, .445, .557, .520, .729, .412, .611, .888, .543, .404, .286
11, .610, .865, .712, .694, .366, .506, .B27, .604, 306, .324
12, .5%%0, .721, 660, .409, .357, .731, 844, .457, .395, 424
%3A population numbers {Thousands)
AGE _
YEAR , 3, 4, 5, : -6y : 7, ! 8,
10, 11, 12, : .

1.60E+04, 2 _42E4D4, 1 37E+04, 1. 28E+04. "

3,04E+04, 1.36E+04, 1.72E+04, 7.72E+03,

=
w
=1
L

W

S.64E+04, B_BOE+04, 4.2SE+04, 1.38E+C4, 1.0BE+04, 4.65E+03, 1.79E+03,; 6.395E+02, 6.53E+02, 2.65E+02,
5.15E+04, 4.50E+04, 6.02E+04, 2.88E+04, 7.93E+03, 6.27E+03, 2.20E+03, 6.39K+02, 3.65E+02, 2.91E+02,
2.17E+04, 2.55E+04, 3.29E+04, 4.82E+04, '1.70£+04, 4.87E+03, 3.39E+03, L.04E+03, 3.2BE+02, 1.26E+02,
2.98E+04, 1.77E+04, 1.94E+04, 2.20E+04, 3.03E+04, 8.30E+03, 2.35E+03, 1.79E+03, 5.04E+02, 1.32E+02,

T.18E404, 1.518404, 3.ABE+03. 1.14E%03, 7.06E+02, 2:0&L+0Z,

. 37E+03, 6.16E+03, 8.66E+03, 2.ClE+03, 6.21E+02, 4.01E+02Z2,

14994 2.54E+04, 2.43E+04, 1.02E+04, 1.15E+04, '4.28E+03, 3.IBE+03, 2.85E+03, 3.77E+03, B.92E+02, 3.06E+02,
1895 4.25E+04, 2.01E+04, 1.72E+04, &.72E+03, 7.0BE+03, 2.26E+03, 1.4BE+03,. 1.27E+03, 1.27E+03. 3.19E+02,
1996 5.58E+04, 3.34E+04, 1.4BF+04, 1.17E+04, 3,86B+03, 3.63E+03, 1.03E+03, 6.95F+02, 6.04E+02, 5.69E+02,
1997 3.13E+04, 4.70E+04, 2.42E+04, 1.00E+04, 7.90E+03, 2.43E+03, 1.95E+03, 5.56E+02, 3.80E+02, 3.65E+02,
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‘Estimated population abundance at lst..Jan 1998

r .

Tapér weighted geometric mean of the VPA populations:

f 3.59E+04,

2.92E+04,

2.09E+04,

1,39E+04, A

Standard error of the weighted Log{VPA populations): :

1

’ L4922, L5092, L5116,
Log catchabllity residuals.

Fleet : FLTO6: TRW CPU JAN.-

Age , 1980, 1981, 1982, 1%83, 19B4,
3 , No data for this fleet at this age
4, .36, 4L, .52, -.39, .63,
5, .46, .19, 1.19, -.04, .50,
6, .16, .87, -.76, .25, .06,
T, -.52, .31, -.08, .27, ~.48,
g8, -.0%, -.57, .35, .20, W42,
., -.28 -.98, .39, -.79, -.38s,

0, 1.¢2, -.38, -.23, -1.77, -.27,
ii , .31, -1.18, .36, §9.98, 9%.%%,
12 , No data for this fleet at this age

Age , 1988, 1989, 1%%0, 1891, 1852,
3 , No data for this fleet at this age
4, -1,33, -1.31, .03, -.B8B, .20,
5., .00, -1.33, -.48. -.17, .43,
6, .18, -—.07, ~.78, -.26, 22,
T, .Qa, .02, -.17, -.3%, -.Q2,
8, =-.01, =-.02, ~-.43, =-.20, ~-.28,
9, L4, .36, -.47, .00, -.20,

10, .29, .51, .14, .34, -.50,
11, .69, .11, 1.05, .40, =97,
12 , Ho data for this fleet at this age

5490,

1985,

-1.18,
.14,
-, 24,
.38,
.29,

1993,

-.82,
-.53,
.42,
W27,
.33,
-.01,
.08,

-.32,

.4BE+03, 4.63E+03, 2.40E+03,
. .5682, 5447, L5603,
1986, 1987

.20, 1.00
1.31, .52
.06, .24
-.689, -.25

-2.38, -.41

99.99, ~.82

-2.00, -.B2

$5.5%, -1.06
1994, 1995, 1996, 1997

.65, .55, .86, .90
27, .02, .19, -.34
.15, .30, -.18, -.18
.09, .30, =-.08, .15
.32, .35, .40, .73
.30, .06, .15, .97
.76, .21, .24, .54
J14, .29, -.48, .Y

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

Age ,
Mean Log g,
S.E{(Log 4},

4
-18.5814,

L8539,

Regression statlstics

Ages with g independent

Sy G, 1, g,
-17.48682, -16.7671, -16.4388, -16.4661,
L3462, .

.5959,

Age, Slope , t-value , Intercept, RSquare, No Pts,

4, 1.04, -.078,
5, 2.45%, -1.896,
&, 1.73, -2.s861,
7. 1,24, -1.1861,
g, 1.22, -.481,
9, 1.1G, -.3449,
10, 1.17, -.402,
11, 1.40, -.691,
1
Fleet : FLT08: TRW CPU
Age , 188G, 1981,
3, -1.57, .53,
4, -1.26, .35,
-5 ,wr=14, .12,
by 12y 49,
A, LB, .27,
8, L70, - - 42,
-4, 1,33, .53,
10 ,.:..2.02, .89,
11, LB 99,99,
12 ,. . 1.56, -.30,

fe ]

13.94,
28.487,

a1 AG
L2 Wayp

18.21,
18,26,
17.41,
18.29,
20.57,

-1.54,

11 ao og

99.99,

-1.28.:

22,35,

.25,

.14,

&0
Lol

LT,

.31,
.56,

.35,
.26,

1984,
-1.47,
-1.11,

- ~1.94,
-0g,.
. =81,

C .90,
S50,
1.44,

2. B0

Gtk By

.71,

18,

18,
TE

+iy,

18,
1B,

17,
18,

15,

1985,
~.09,
.93,

.44, -

.31,
=07,
-1.19,

-.47,
=1
8g, 09

29.2%,

9999,

3195,

Reg 5.6,

.83,
1.34,

A7

vady

.35,
.g4,

.85,
.54,

-2

.6630,

Mean Q

-18.58,
-17.47,
—t& 77

-16.44,
-16.47,
-16.53,
-16.62,
-16.52,

1§37
-.7d
-, 46, -

.21
.14

~.26 .

L2500
49
.85

- .43

12
.67

2,
-16.5274,
L4882,

of year class strength and constant w.r.t. time.
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1.16E+03,

. .5917,

10,
~16.6230,
L6984,

5.39E+02,

. 50486,

11
L4

2,29E+02,

L6297, ..

-16.5198,, .. .

-6559,




1.31,

1990,
-.13,
—.28,

.00,

. -.35,

-.29,
-1.00,

~1.66,

-1.17,
-, 36,
99.93,

1991,
-.B1,
-.87,
-.20,

.06,
.21,
.19,
-.62,
-.25,
-1.90,
99.99,

1994, 1995, 1996,
.63, 1.01, .73,
.17, L0a, .18,

T3, i09, .71,
i~ 21, 16,4 .08,
.04, W29, ~.49,
.23, .35, -.z4,
.31, .60, -.32,

1.35, .34, ~.68,
.67, .56, -1.68,

1.41, 1.03, -.72,

. 1997
.49

© -.58
-.14

© .30
.B9
.43
.16
. f

103

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

Age 4, 5, g, 7. g, 9,
Mean Log q, -17.768%, -17.1004, -16.6650, -16.6871, ~16.6337, -16.7413,
5.E(Log g}, L5585, .hh08, .2570, L3561, .5645, L7069,
Regression statistics :

Ages with g dependent on year class strength
Age, Slope , t-value , Intercept, RSqguare, No Pts, Reqg s.e, Mean Log g
3, .62, .B56, 15.96, .34, 18, .72, -19.29,

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

bge, Slaope , t-value , Intércept, RSquare, Eo Pts, Req s.e, Mean Q
4, 1.02, -.048, 17.89, .45, 18, .59, "-17.77,
5, 1.63, ~1.223, 21.863, .21, 13, .88, '-17.10,
6, 1.28, -1.671, 18,65, .78, 18, .30, -16.87,
1. _BA, .864, 15, 60, .79, 13, .31, -16.69,
8, 1.42, -.947, 20.10, .33, 13, .81, =+16.43,
3, .04, L1865, ig.13, .42, 1g, .69, ~18.74,
i0, .59, 1.504, 12:7%9, .58, 13, .53, -16.69,
11, .97, .041, 16.16, .13, 13, i.z8, -ie.dZ2,
12, 5.42, -1.002, 64.43, .01, 14, 5.%2, -16.48,
1 .
Fleet : GN1: GILLNET JAN-DES
Age , 1988, 1989, 1990, 1991, 1992, 19%%3, 1994, 1995, 1996, 19937
3, H¥o data for this fleet at this age ’ : .
4 , Mo data for this fleet at this age
5, -1.75, -.8%, -1,29, -.53, -.79, .50, .37, .69, 1.36, 1.51
6, -.l6, -.44, -1.27, -1.20, -.89, .41, .35, LTE, .45, 1.65
T, -.12, .16, -,46, -1.06, -.4d6, .28, .53, .57, .41, .00
5, .22, .53, -.10, =-.29, -.69, A7, =02, .41, .09, -.23
9, .12, .55, ~.30, .14, -.22, -.44, -.04, .29, .21, -.,22
i, ~.3i, .32, -.09, .26, =~.la, -.15, -.31, 43, Wil -.11
11, -.09, .53, -.68, .29, .15, -.09, -.1i3, .43, -.26, -,12
iz, .04, -.37, -.25, .28, .06, -.14, .10, .18, -.04, -.24
Maan log catchability and standard error of ages with cacchability
independenc of year class strength and constant w.r.t. time
Age , S, 6, T, 8, 9, 10,
Mean Log q, ~17,37346, -15.9727, -14.9985, -14,115%4, -13.847H, -13.Bb46,
5.E(Leg ai. 1.1118, L9441, -5271, .3581. L3050, L2629,
Regressicn statistics :
Ages wiith q independent of year class strength and constant w.r.t. time,
Age, Slope , t-value . Inteéercept, RSquare, No Pts, Reg s.e,- Mean Q
5, -34.69, -1.641, FE bk .00, 10,  35.15, -17.38,
6, -6.43, -2.971, -31.83, .0z, 1aq, 4_.36, -15.97,
7, 4.66, =7.0867, 36.67, .34, 10, .93, -15.00,
8, 1.1%6, -1.643, 16.70, .64, 10, A8, =14.12,
9, 1.57, -2.788, 17.29, 17, 10, .36, -13.85,
14, 1.10, -.567, 14.52, .B2, 10, .30, -13.85,
1, .1a, .979, 12.23, .13, 1a, .27, -132.84
iz, 1.10, -.621, 14,76, .83, 10, 23, -13.89,
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-16.6925,
.9405,

11,

~13.8364,
L3493,

11
i,

-16.8215,
1.2383,

12

-13,8364,
.2104,

12

-16.8215,

1.1485,

i

L+



Fleet disaggregated estimates of survivors . : . o _ . [

Age 3 Catchability dependent on age and year class strength ) L ’ : ’ :

Year class = 1994 L . ) ' ' ‘ i - T P

FLTG6: TRW CPU JAN.-

Ags, 3,
Survivers, Q., : . i
Raw Weights, .000,

FLTOB8: TRW CPU JUNE
Age, 3.
Survivors, 408%4,, ’
Haw Weights, 1.697, ' :

|
|
GN1: GILLNET JAN-DES ' : e R ; ‘
|
|
|
|

Age, 3. iy _ - G e S
Survivaors, 0., ‘ .
Raw Weights, .000,
|
Fleet, Estimated, Int, Ext, Var, M, Scaled, Estimated ] o o
B Survivors, s.e, 3.8, Ratiag, ., Welghts, 13 P 1
FLTO6: TRW CPU JAN.-, 1., .000, .000,. .00, 0, .000, 000 o . N |
FLT08: TRW CPU JUNE ., 40894, , .759, .0g0a0, . 0o, .1, .178, .013 . - o
GN1: GILLNET JAN-DES, 1., .a09, . .000, . .00, Q. .coao, .000.. . * -
P shrinkage mean , 23207., .51,,,r:. . .404, L0119
F shrinkage mean , 17534., 50, e ' . .13, L0311

Weighted prediction :

Survivars, int, Exzt, M, Yar, I3
at end of year, 5.8, s5.e, ' Ratio,
25043., .32, .42, 3, 1.288, .022
1 . .
Ags 4 Catchabkility censtant w.r.t. time and dependant an age

Year class = 1993

FLTO06: TRW CPU JAN.-

Age, 1, 3,
SUrvivers, 8B043., Q..
o ex s i 1 1an ano
naw ACLgnis, 1.liTy, sUUUy

FLT08: TRW CPU JUNE

Age, 4, 3, i : N L i :
Survivors, 38l98., T4536., _ S
Raw Weights, 2.754, 1,333,
GN1: GILLNET JAN-DES .
Age, 4, 3, :
survivors, 0., 0., :
Raw Weights, .000, .000,
Fleet, Estimated, Int, : Ext,. Var, N, Scaled, Estimated .
. Survivers, s.e, 5.8, Ratio, , Weights, F
FLTC&: TRW CPU JAN.-, 88043, .8839, - .00a, .00, 1, .127, 030 . R = '
FLT(8: TRW CPU JUNE , 47502., LAT4, 2313, .66, - 2, .441, .055 . N . .
GN1: GILLNET JAN-DES, 1., 000, - - .Goo, .00, a, .DDD, .000 .
F shrinkage mean 20602., 50,00, - .432, 122 }
Weighted pradiction : '
Weighted prediction : . .
Survivars, Int, Ext, N, var, 3 '
at end of year, s.e, s5.e, B Ratia, :

35823., .32, .40, 4, 1.259, .072 '
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1 . ’
Age 5 Catchability constant w.r.t. time arid dependent on age

Year class = 1992

FLTO06: TRW CPU JAM,.- . " -
Age, 5, 4, 3,
Survivors, 12337, 40887 ., 0.,
Raw Weights, 2.272, . 9749, .000,

FLTOB: TRW CPU JUNE

Age, 5, 4, 3,
Survivors, 9679., 38013., 47429.,
Raw Weights, 2.659, 2.289, 1.121.

GN1l: GILLNET JAN-DES

Age, B q, 3,
Survivors, 8541%1., 0., 0.,
Haw Weights, .838, .000, GO0,
Fleet, Estimated, - Int, - Ext, Var, N, Scaled, Estimated
' Survivors, s.e, CB.ey, Ratio, r Welghts, F
FLTO6: TRW CPU JAN.-, 17699.,  .509, - ~ .550, 1.08, 2, .233, .132
FLTO8: TRW CPU JUNE , 21746., .366,; .508, 1.39, 3, 4345, 109
GM1: GILLMET JAN-DES, 78541., 1.170, .000, .00, 1, 048, 031
F shrinkage mean ., 947%9,, 293G, e, . V287, L2234
Weighted prediction :
Survivors, Int, Ext, N, Var, F
at end of year, 5.8, 5.e, : _Ratio,
17327., .25, .31, 7. 1.247, .135
Age 6 Catchability constant w.r.t. time and dependent on age
Year class = 1991
FLTO6: TRW CPU JAN.- e
Age, 6, - 5, o4, 3,
Survivors, 55813., agr2., 11593., 0.,
Raw Weights, 6.302, 1.756, .766, .Coo,
FLTO8: TRW CPU JUNE -
Age, g, 3, q, 3,
Survivors, £g17., 13638., a6B5., 12560.,
Raw Weights, 9,087, 2.058, 1.792, 1.016,
GN1: GILLNET JAN-DES
Age, . 5, 4, 3,
Survivors, 34973., 26114., 0., 0.,
Raw Weights, .B28, .493, 000, .600,
Fleet, Estimated, Int, © Bxt. var, N, Scaled, Estimated
" Survivers, s.e, s.28, Ratia, ., Weights, -F
FLTO6: TRW CPU JAN.-~, 6402., .296, - . 165, .56, 3, .314, .210
FLT08: TRW CPU JUNE , 7101., .232, .194, .83, 4, .497, .191
GN1l: GILLNET JAN-DES, 3i361., .761, .141, .19, 2, .047, 047
F shrinkage mean , 3657., S0,y 142, L343
Weighted prediction :
Survivors, Int, Ext, N, Var, F
at end of year, 5.e, 5.8, B Ratiec,
6706., .17, 217, i0, .993, V201
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Age 7 Catchability constant w.r.t. time and dependent on age
Year class = 1990 '
FLTO6: TRW CPU JAN.-
bge, 7, a, 5, 4, 3,
Survivars, 8249, 4501., 2524., 10352, G.,
Raw Weights, 7.554, 5.314, 1.483, .620, . Doe,
FLT08: TRW CPU JUNE
Age., 7, 6, S, 4, 3,
survivors, 7295, 5715., 5672., 6384., 6804.,
Raw Weights, 6.083, J.662, 1.735, 1.451, .830,
GM1l: GILLNWET JANM-DES
Age., 7. 6, 5, 4, 3,
Survivors, 5379., B464., i0811., 0., 0.,
Raw Weights, 2.714, . 698, L4186, .000, ~..0on,
Fleet, Estimated, Int, Ext, Var, M, Scaled, Estimated
K Survivcors, S.e, - s.a, Ratio, , Weights, E
FLTQ6: TRW CPU JAN.-, 561l1., .223, - .114, .51, . 4, 3693, 174
FLTCA: TRW CPFU JUNE , 6316., . 199, .057, .28, . 5, .438, 156
GN1l: GILLNET JAN-DES, £304., .451, .181, .49, 3, .094, L1546
F shrinkage mean 2010., S0, ey .089, 426
Weighted prediction
Survivors, Int, ExT, N, var, F
at end of year, s.e, s.g, ’ Ratlo,
539%%,, .14, .1, 13, .813, .180
Age 8 Catchability constant w.r.t. time and depéndent on age
Year class = 1989
FLTO6: TRW CPU JAN.-
Age, 8, T 6, 5. 4, 3,
Survivors, 3013., 1333., 1943., 1890., 636., 0.,
Raw Weights, 1.528, 5.045, 3.013, .B15, .357, .aaa,
FLPOR: TREW CPRIT JUNE
Age, 8, 7, 6, 5, 4, 3,
Survivors, a517., 249., 1700., l6d8., 1579., 1164.,
Raw Weignts, 2.108, 4,081, 4.344, 954, ,835, .430,
GN1: GILLNET JAN-DES
Age, g, 1. 6, 5, 4, 3.
Survivors, 1145., 2171., 2936., 2096., 0., 0.,
Raw Weights, 5.119, 1.813, .396, .229, . 000, .0o4a,
Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
. Survivors, s.2, s.8, Ratio, + Welghts, F
FLTO6: TRW CPU JAN.-, c:1667., ,217, .167, .11, 5, .307, 282
FLTO8: TRW CPU JUNE , 1528., 195, ,208, 1.06,. 6, .363, .304
GN1l: GILLNET JAN-DES, 1429., ,295, . L1839, B4, 4, .216, L322
F shrinkage mean 846., 500, a,. 114, .495;
Weighted prediction :
Survivors, Int, Ext, N, var, F
at end of year, 5.8, 3.€, f Ratia,
1446., .13, W11, 16, .847, .318
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1 .
hge 9 Catchability constant w.r.t. time and dependent on age

Year class = 1988

FLTO6: TRW CPU JAN.-

Age, g, g 7, & 5, 4, g,
Survivors, 2111., 1768., 1604., 1383., 702., 1454., 0.,
Raw Weights, 3.105, 1.025, 2.787, 1.7585, AT, L1387, .fOOU,

FLTOB: TRW CPU JUNE

Age, 9, g, T, 6, a, 1, 3,
Survivors, 1818., 931., 1587., 9459. ., 1540,, ia45., 528.,
Raw Weights, 1.373, 1.414, 2.228, 2.531, .5510, 460, .235,
GN1l: GILLNET JAN-DES
~ Age, v, B, T . 6, 5, i 41, . 3.
Survivors, 955, , 1304., 21G65., 1680, , 1952., 0., 0.,
Raw Weights, 7.210, 3,433, LB04, .231, <134, .boo, . 000,
Fleet, Estimated, Int. Ext, Var, N, Scaled, Estimated
R Survivors, s.e, s.e, Ratio, , Weilghts, F
FLTQ6: TRW CPU JAN.-, 1653.,  .218, 114, .52, S, .273, 222
FLT08: TRW CPU JUNE , 1250C.., .203, 127, .63, T, .268B, . 284
GN1l: GILLMET JAMN-DES, 1136., 227, L3124, .55, 5, .352, 309
F shrinkage mean , 565., 50,44, 117, 546
' Weighted prediction :
Survivors, int, Ext, N, Var, F
at end of year, 5.e, 5.a, r Ratio,
ii89., .13, .19, 14, 785 L2937
1
Bge 10 Catchability constant w.r.t. time .and dependent on age
Year class = 1987
FLTO6: TRW CPU JAN.~ .
Age, 10, 9. a, 7. 6, 5, q, 3,
Survivors, 5BE., 396., 487., 374, 522., 524., 141,, 0.,
Raw Weights, 1.423, 2061, L5717, 1.591, La0e, L2086, .09z, oon,
FLTO8: TRW CPU JUNE
’ Age, 10, 5, 8, 7, a, O, 4, 3,
Survivaors, 400., 248., 1B6., 57., 443., 701., 143., 301.,
Raw Weights, .785, .912, «796, - - 1.280, 1.308, L2411, ..214, .115,
GN1: GILLNET JAN-DES . .
Age, 10, 9, 8, 7, 6, 5, 4, 3,
Survivers, 306., 121, 515., 5813,, 514., 185, g, a.,
Raw Weights, B.350, 4.788, 1.933, 571, .119, Q58, .ceo, L 000,
Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
’ Survivors, 5.8, 5.8, Ratio, . Weights, F
FLTO6: TRW CPU JAN.-, 445., .238, .091, .38, T, 212, . 226
FLTOB: TRW CPU JUNE . anz.. .230, -118. .51, B. .175, .2B5
GN1l: GILLNET JAN-DES, 36d., .193, .098, .51, a, .4849, . 268
F shrinkage mean , 145., .50,,,. 124, 577
Weighted prediction :
Survivars, . 'Int, Ext, N, Var, F
at end of year, : s.e, S.E,. R Ratio,
342., .13, .09, 22, .04, .286
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ELTO6: TRW CPU JAN.-

Age, 11,
Survivors, 31ls.,
Raw Weights, 1.539,
Age, 10,
Survivors, 2B5.,
Raw Weights, .a14,

FLTO®: TRW CPU JUNE

Age, 11,
Survivors, 156,,
Raw Weights, L4333,
Age, 10,
Survivors, 114.,
Raw Weights, .504,

GN1: GILLNET JAN-DES

Age, 11,
Survivors, 200.,
Raw Welghts, 5.352,
Age, 1¢,
Survivors., 251.,
Raw Weights, 5.364,
Fleet, E

’
FLTO6: TRW CPU JAN.-,
FLTO0B: TRW CPU JUNE ,
GN1: GILLNET JAN-DES,

F shrinkage mean ,

Weighted prediction @

Survivors, Int,
at end of year, 5.2,
225., .14,

Age 12 Catchability constant w.r.t.

Year class = 13985

FLTO6; TRW CPU JAN.-

Age, 12,
Survivors, a.,
Raw Weights, .00ag,
Age, 10,
Survivors, 240.,
Raw Weights, .528,

Age, 1z,
Survivors, z01.,
Raw Weights, .449,
Age, 10,
Survivors, 275.,
Raw Weights, .291,

GN1: GILLNET JAN-DES
Age, 1z,
Survivors, 153.,

164

409.,
© 0500,

stimated,

Survivors,
294.,
236.,
236.,

124.,

Ext,
s.e,
.a7,

11,
123.,
-1.025,

263.,
.610,

11,
37.,

.288,
282.,

L2790,

11,
150.,

8r
31G.,
.327,
.- 4,
283.,
'.451,
8,
220.,
1.095,

Iint, Ext,
5.e, 5.8,
.266, .065,
.268, L1586,
.183, .068,

S0, rry
N, Var, E
R Ratio,
25, .523, 324

212.,
.17,

188.,
244,

- OXACEMVW grepsiNwwg\Repoits\1998VT 328 Doc

time and dependent on:age

7. 6,
A9B6., 280.,
.B847, .436,

sT, 6,
264, , 342.,
JGB2Z, .628,

7. 6,
297,, ! az.,
.304, .057,
Var,, N, Scaled,
Ratid, , Weights,

.25, B, .194,

.58, 9, .128,

.37, 7, .536,

1144,

7, G,
192., 151,
474, .256,

T, 6,
254., . 208.,
.381,

369,

185..,

189.,
113,

. 132,

132.,
.032,

Estimated

3
.255
.31
.310

.526

time and age (fixed at the walue for age) 11

5,
120.,
L0867,

195.,
.078,

231.,
.04EB,

170,
113,

'
. 157.,
064,

85.,. -

055, .

0.,
.000,

034

’
S 80,




.

Raw Weights, 7.271, 3,555
Age, 10,
Survivors, a00., 187.,
Raw Weights, j.1o2, 1.41s,
‘Fleet, i Estimated,
P B S ivors,
FLTO6: TRW CPU :JAN.-,: 180, -
FLT08:: TRW CPU.:JUNE:,. 182.,.
GN1: GIL@NET=JAN~DES, 178.1_
F shrinkage mean *, 316.,
Weighted prediction i~
Survivors,- - =Int, Ext,
at end '8f yedr, . sig, 5.8 !
195:, - <147, .08,

231.,
L5492,

Int, -
3.8, 5.2,
_2aa, .129,
.318, .199,
171, 105,

50,4,
N, E .

o tatio,
27,. .538, .424

123, - 59,
.170, .034,

Var,
P=atin

a6,
.63, ,.1C
.81, 8, .627,
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A. TSA - Catch at age, no trend estimated.

19784 -,

:""39_84 )

STOCK IN NUMBERS:

Apelyear 1982 I983 1934 1985 1986 1987 198% 198D 1990 1991 1592 1993 1994 1995 19946 1997
4 16503 18668 27062 38249 28451 57344 88993 44379 25017 18169 21961 L2509 16579 15203 27822 35798
5 17748 12439 13956 20980 27884 21768 - 42098 670200 32608 18824 . 13783 5181 . BI193 10872 10891
&€ 22530 12081  #68E 10016 14107101430 13723 28385 45411 . 21800 2123 47T - 0773 5258 4727 MO
T O12t62 13977 7610 5571 6314 - 9029 10735 - BO2ZT 17173 27584 11700 6137 © 3896  S636 2791
8 3N6 6292 7928 4314 3259 ‘3752 4782 - 5958 4671 BROZ 14116 6055 2908 1902 2679
9 2707 1583 3127 3922 2389 1757 1880 2305 3096 2224 4136 742F 2642 1239 71T 12T
10 555 1331 836 1629 2263 1322 B49 843 1155 1543 1016 2124, - 3220 1040 527 3.
11 167 243 735 412 904 1215 651 437 424 580 646 502 951 1260 437 57

STANDARD DEVIATION OF STOCK ESTIMATES:

Agelyear 1982 1983 1984 1985 198G I9R7T (9RR 1989 1950 1991 - 1992 1993 1994 [955 1996, . 1997
4 1136 1168 1555 2512 1706 4033 6084 2786 - 1365 1012 1745 1207 2578 3243 7169 11623
5 1200 861 899 1222 I3l 1330 2987 4577 2003 1058 794 1349 961 2067 2596 5742
6 1537 88% 609 675 853 1356 936 2144 3138 1452 M1 §75 1027 724 582 . 1927
7 849 1124 582 44 434 594 BY? 637 1380 1999 954 492 428 730 528 1093
8 384 546 108 385 248 280 _7T 601 413 846 1214 612 330 306 501 349
9 275 00 3 474 28 158 180 254 67 248 538 736 416 18 210 315
10 127 19l 123 252 318 166 115 129 172 243 175 350 541 297 158 - 132
11 79 7 113 B? 169 200 115 80 85 112 163 111 236 371 198 94

FISHING MORTALITY RATES: )

Agelyear 1982 1983 1984 1985 [986 987 1988 1989 - 1990 1991 1992 1993 1994 1995 1996 1997
4 0083 0087 0054 0112 0068 O0.112 0082 0108 0084 0076 0145 0092 0153 0109 0130 0094
5 - 0187 0144 0131 0189 047t 0241 0193 0.18F 0201 0233 0350 0216 022 028 0222 0.189
6 0279 0258 0243 0258 0251 niso 6312 0302 0292 0405 0452 Q0.362 0326 0388 0320 ) 0308
7 0447 0363 0367 0328 0318 0426 0375 0341 0455 0470 0450 0480 0425 0502 039 0408
8 0503 © 0499 0.504 Q3B 0413 (G491 0.517 0455 0541 0556 0.434 0584 Q558 0576 (1.528 0522
9 0508 0424 0446 0344 0380 0535 03580 0480 0497 0571 0466 0637 0620 0563 0515 0.507
10 0565 0366 0499 0380 0422 0308 0463 0487 0490 0643 0504 0584 0679 0567 0513  0.506
11 0491 0363 0463 0366 0404 03516 0501 0532 0504 0580 0516 0593 0621 .55 0506 0513

F(4-9) 0334 0206 0291 03269 0268 0358 0345 0313 0345 0385 0383 0394 0386 0394 0352 0338

STANDARD DEVIATIONS OF LOG(F): .

Agefyear 1982 1983 1984 1985 1986 1987 1988 IOB® 1990 1991 1992 1993 1994 1995 1996 1997
4 024 044 016 023 049 027 030 023 0 014 040 06 Gi0 016 016 024 030
5 010 012 009 012 011 011 013 015 010 040 009 009 008 009 013 019
6 011 032 014 012 010 010 009 Ol 013 01 009 007 010 011 013 020
7 010 013 012 @12 012 009 010 009 011 012 010 009 008 012 014 021
8 014 0310 013 012 @12 011 00% QML 011 ol €12  Gll  0l0  0I0 014 021
9 012 013 013 @15 015 013 012 o1t 014 013 013 015 013 012 015 022
10 015 015 017 GI16 018 016 015 0I5 015 @16 O©I15 017 016 016 017 022
11 918 032 018 0317 018 01%8 017 017 018 018 017 QI8 QIR 0I1R 019 022
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B. TSA - Catch at age, trend estimated. -

STOCK IN NUMBERS:. .
~1982 1983, - -1¢
16551 18550
17643 _”ifsiS? ; . + Q3L33  JL0LF  101Ld isﬁsi Ly 1ol Foi F140  LJlis
23222 11992 BGTO 994 14174 (19233 13801 28152 43952 20766 12061 7448 © 9517 4937 TUSR96 5628

T12075 14485 7584 ' 555B 241 9012 10879 'R0B1 18972 36501 11730 6074 3886 - 3370 2496 3226
3185 . 6245 8249 4310 3241 3699 4806 6019 465 8779 13515 . 8011 - 2881 1869 3442 1255
2735 1587 3120 4087 2372 1744 T1869 2321 3093 2204 4067 | 6939 2624 1199 7 726 1032
.. 563 1361 B4l 1631 2353 1306 852 Q843 (1151 15300 1002 2039 2965 1006 481 313

e 2530754 L 416, w0z V1254 0. 650 437 419 0 572 . 643 U483 897 1109 37 208

T1989 1990 1991.. 1992 ...1993 . .1994. 1995 _ 1996 _ 1997
TAA235 24940 18076 21546 10850 15208 13017 : 22081 29273

q

D 0w R

renas  amran | camian dnunn mass U Moso L nalan IS E-L )

—_—

STANDARD DEVIATION OF STOCK ESTIMATES:

Agefyear - 1982 . 19830 (984 T 1985 1986 19T .. 1988. 1989 .. 1990. 1- 1991 .. (1992 1993 1994 . 1995..001996. (1997

TI6 152 CIS01 2397 O i624 3834 SB20 2618 T 1303 907 1534 | 9BS 1997 2409 5391 10470 -
SR 851U RIS 171 740 0 CE2ST 2831 4343 C1RE3 1003 F05 0 W72 774 1582 1903 4438
CHSTL 8IS s86 U647 805 273 T BR1 2007 2945 © 1350 723 U494 0 BTL S68 1175 . 1367
CTUB3BUTUIS3 L S6R T 3840 406 547 RIO 588 1279 1835 862 1 445 354 U500 393, 769
D375 753 0 6 365 230 0 253 M8 U542 315 U759 1079 105270 292 2410 375 245
C276. 1980 326 468 219 140U I58 222 © 324 217 459 617 . 3357 T 184154 217

- D WD DO~ ChWN B

100 1297 191 0 1200 41 309 46 101 111 149 210 ' 149 288 432 229 120 92

ii.....8i . _.8i..  iiz ' .85.. i58.. 483 ...99 ., 68 . 7Z.0.. 95 . 137 . ..5%. _iBd. ~ ZBi.., 143 .66 .
FISHING MORTALITY RATES: . o e
Agefyear . . CCI9B3C 1984 1989 1990 [991..

4" ‘0080 0085 . 0053 TR0 0.087 T 0081

5 043 0133 ‘0.183 0205 10238

6 0256 0243 0.306 0291 0411

T 03607 0.365 0351 0459 0410

8 gAey 0503 0485 0548 g56R

9 oAzl 046 0.500 0502~ 0.585

10 0360 0 0497 0499 0498  0.657

1l-- L0354 0456 . 0540 0515 0 0593 .

F(4-9) 0.292..0.291 ... 0318 0349 . .0.392..

STANDARD DEVIATIONS OF LOGY{ T L L o

Agefyear ... . - A9 1991 1992 T 1993, 194 1995 . 199601997 .
47 0147010 0I5 008 0147 013 021 030
5 010 010 005 008 008 0097 042 018
6 . 013 oio T 010 011 013 019
7 Qtl o 0az 008 0127013 7 020
8 L AT A B8 010 010 004 030
9 ‘013 013 0137 0127 0I5 030
10 015 015 C16 016 047 021
] L08T7.. 017 C017 0180 0de) 021
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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: e L .
Agefyear 9B I9B3 - 19B4 -~ 1985 1986 1987 1988 1989 71990 1891 992 1993 1994 19957 1006 ‘

T ma AreA o § e Ea A | NOAMEM MGl e | EMaAn.. OO0f3 . AASNC - A Enen Tanan .. A 0an ITINE} VoEan | LEreA | Aermen
LUrL LoO3Y LASOT 2oLIU L0 , JIIEF 00700 - R0 LPAN | LOVDD “lvg 1112 ooy, 1210Z af XY

. 17763 | 12432 13948 20986 27885 21765 | 42086 | 67030 32342 [ 18783 13727 " 15107  BOR9 10888 10866
' B676 9991 . 14205 | 19144 | 13719 . 28383 . 45449 21761 12084 . TIL . 9737 5196 6754
7607 3572 630, R
. 1916 ., 4319 . 3258 .
3122, 3916 2392,
838 1628 2260
M4l 903,

- 1074% 807 17081 27644 11637 . GUS% | 3839 5644 . 2747
. 4785 . 5954 | 4665 BSOS 14184 | 6026 2880 . [BOQ 2679 .
. 1876 © (2303 03096 | 1219 4131  J481 2620 1232 . T4
. 849 B4L C1IS6 1544 1093 2126 3242 . 1033 526

652 ... 436 . 423 . 580 645 . 501 951 1271 434

—

— S0 S

—

STANDARD DEVIATION OF STOCK ESTIMATES: . . e .
Agelyear 01982 (1983 19847 1985 1986 19B7~ VIS8R 1989 1990 . 1990 1992 1993 ¢ 1994 - 1995 ¢

11ae. .. taAA . AEnag - ATVNE ELET T8, - 1AL - LRSS - MY .- 1178

47:_‘511_JJ i 115L ;i1552" i LJUD '._1737 AU W o arol R - ] | L L Ll . 2495 - A1%7

5 ..1202 . 861 . 903 1219 1831 , .[331 .. 2983 . 4569 1996 . 1055 7B 1335 . 935 1998
6 . .I537 ... 890 . 60B . 675 854 358 ... 940 | 2144 3137 1450 . 769 ST 1015 702 |
7 ..852. 71122 . 581 404 . 434 595 0903 | 642 1385 . 2006 955 452 1 423 M7
8

9

]

1

aean

385 548 (703 . 386 . 249 281 . 390 607 . 418 . B854 1228 618 . 33 . 300
D276 .0 200 334 473 240 159 181 U258 . 372 . 253 S45 . 754 420 226
L1290 19z .. iz . 252 319 . 167 17 13 [I75  ME i, . 360 352 198

] .
1 80 . 80 115 87 . 170, .21 116 . 81 8 115 167 115 . 243 377

FISHING MORTALITY RATES: .

Agefyear 51982 0 1983 . 1984~ 1985 1986 1987 ° 1088 1989 1990 © 1591 1992 1993 . 994 -
D083 0087 0054 0111 . 0068 0.112 0082 0108 ;0,084 ; 0:075 | 0.145 0091 (153

0186 . 0144 0133 '0.189 . 0171 . 0.240 .0.193  0.184 . .0201 ;0232 0348 0213 0222
0279 0259 0242 0258 0252 0349 0311 . 0302 , 0.292 . 0403 0450 0358 0325

oA noars noace n 190 Ny nAsA 0T Fc TR nASs  Aaco noAAT noa7g noAa
USds - W.J01 U.ous [ERE X S 3 UaT [RGB T S UA3RE Moo VAT - UATS | WasS

0504 . 0500 0504 0383 0414 © 0492 0516 0454 0541 10555 0434 0582 0.556
L0506 0423 0445 0344 0389 . 0525 . 0.588 0487 0496 0560 0464 0626 0625
. 0.363 | 0365 0495 . DIBY 0427 0507 G463 0485 . 0488 0540 , 0501 0581 0676

0489 . 0362 . 0463 0366 0405 . 0315 0510 . 0531 0503 0577 0512 0590 . 0.618 _
Fd9) . 0334 0296 0.9 0.369 0268 0357 - 0344 - 0313 ;0345 0384 - 0381, 0391 0384

= Qo =l Shth e

STANDARD DEVIATIONS OF LOG(F): I
Ageiyear 1982 - "1983 . TOR4 - 19RS 1986 - 1987 ' -1ORR - 19K . 1900 -~ 1991.: 1992 = 1993 1994 |

LoeSuear

4 024014 016 023 019 Q27030023 ¢ 004 . 010016 010, 0146

5,006, 012, 009 012 01 L 001. 013, KI5, 010 010 003 009 008

& . 001, 012 . 014 or2 810 0100009 o 083 810 008 007 0.0

70010 0130032, 042 011 0009 01 009 01l 012 .- 003 005 008 ‘
B 014 010 0 013 0 01202 0010 Q09 011 0lt 011 Gl2° 001 010 0

97 012 ...013 014 0I5 015] 004, 012011 T 014 013 @13, Q147012 .0

0.0 015 . 015 | 0177 016 018 016, 015 0I5 0 015 016 015 016, 016

1L 048, OIB, 018 @17 018, 018 017 . 017 018  OIB . 0.I7.. DIR.. 018
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Table 3.2.9 (continued)

D. TSA - Catch at age and trawler-CPUE, June-Dec.. Trend estimated.

STOCK IN NUMBERS:

1991

1954

1995 .

1996

Agefvear 1982 10R3 {984 1985 198G I9R7 . [988 1989 1997
— 4 16319 8527 27000 38322 28369 56662 B6244 44212 24921 18033 21516 10706 15212 12937 21493 28446

5 17660 12466 13887 70898 28036 20668 41713 6477 32615 18703 13617 14863 7760 9883 FOT5 14705
& 23725 12008 8676 0007 14176 19241 [3R14 28121 43613 21756, 12041 7415 9491  4ES9 5893 5558
7 12053 14500 7602 5576 6230 9013 I0R96 8092 16972 26325 “i1737 6057 3873 5349 2428 3202
8 3183 6236 8255 4321 3244 3683 4813 6026 4646 8782 13472 6010 2873 i864 2393 1182
9 2748 1580 3123 40B6 2376 1742 1861 2332 3092 2197 4064 6920 2619 - 1195 720 10T
10 565 1371 B4d - 1629 ‘2354 1308 B52Z 840 1151 . 1529 998 2037 M8 1003 - 476 305
11 180 254 762 418 901 1253 65t 437 417 572 642 4Bl 893 1058 393 202

STANDARD DEVIATION OF STOCK ESTIMATES: _ _

Agcivear 1982 1983 19R4 - 1985 - 1986 . [9B7 1988 1989 1990 1991 1992 1993 . 1994 . 1995 . 1996 1997
4 1133 1183 1534 2453 1663 3909 5916 . 2660 1332 922 1554 983 1952 . 2346 . 5436 (0376
S 1200 B4 896 1196 1777 1286 2883 4410 1913 1025 716 1185 772 1540 1849 4304
6 1614 B9l 606 . 661, 821 . I300 902 2052 2984 U371 738 501 877 561 1136 1321
7 861 183 579 394 414 557 B47 502 1300 1859 875 455 357 587 380 731
8 385 552 73 374 236 287 U385 0 553 382 772 1098 S37 296 239 0 367 225
9 28% 203 33 - 4R0 - 224 143 160 7 225 329 221 468 631 338 1B4 . 150 . 206
10 13 197 124 - M6 317 450 1035 1120 151 213 U152 294 4380 228 119 . 87
1 &4 B4 16 85 - 161 189 W0l. 69 7.9 13 9z 187 . I8 .- 46 - 63

FISHING MORTALITY RATES: P _ o : ‘ ‘ ,

Agelyear 1982 1983 1984 . 1985; 1986 1987 198K - 1989 1590 - 1991 - 1992 1953 1994 1995 - 1996 1997
4 008 008 0053 -0.110: 0069 0108 0080 0.105 0087 .0081 0152 0104 017t 0132 0165 0123
5 0183 0.143 0134 0188, O.I75 0240 0.9  0IB3 0205 - 0239 0367 0238 0260 0283 0287 0263
6 0271 0255 0240 0255 0253 0355 0323 0305 0290 0410 0474 0398 0369 0473 0410 0417
7 0435 0360 0365 0330 0315 0426 0386 0355 0459 0466 0468 0516 0450 (0.588 0.518 0540
§ 0483 0490 03504 G384 0407 047F G526 0465 0597 0567 0444 0518 0637 062 0666 0706
9 0491 0420 0446 0341 0385 0505 0595 0502 0502 0587 0487 0653 0715 0681 0657 0.5
10 0535 0358 0496 0392 0423 0497 0467 0500 0498 0658 0530 0622 0763 0689 0.656 0.683
11 0460 0.352 - 0455 0368 0406 0504 0514 03541 0516 0593 0544 0640 0707 , 0677 0651 0.69%0

F(4-9) 0324 0292 0290 0268 0267 0354 0351 0319 0349 0392 0399 0421 0440 0475 0450 0457 -

STANDARD DEVIATIONS OF LOG(E):

Agefyear  LOB2 - 1983 I9B4. 7 JORS.. (IOBG - [9B7 1988 1980 - 1990 1991 1992 1993 . 1994 . 1995 . 1996 1997 °
4 024 047 GAB ¢ 023 . GiF  G27  030 022 004 - 010 G 009 Q04 . Ot4. 022 03!
5 030 011 009 033 010 00t 012 014 010, 010 009 008 00 . 009 QlZ 0.8
6 011 . Q11  Ol4 . 013 Q10. ©0i0 009 011 013 010 609 007 010 Ol G13 019
70010 . 012 012 012 012 010 0o 010 0l TUO0H2 61 000 008 01027 04 U020
g 014 010 013 oIz o1z oll 0lo o1 el con g3 Gl aio - 0014 020
9 012 012  OU3 015 045 C0A3 <012 012 04 003 054 Od4 0137 0430015 021
10 045 7015 017 ¢ 015 QIR 016 8IS G15 015 Q16 .06 .- 016 - 016 0I6--.017 021
1 oIR cniz 08 017 017 018 . 0.18 018 Ci8 QIS. , 019 028

0:18

Q.17

018
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Table 3.2.10. Saithe in Divisicn Va. Fishing mortality.
ol
Run title : Saithe Iceland Va (rum: SVPSTJO01/v01})
At 4-Mayi98  10:24:52
Traditional vpa using fi]_.e input qu tg_x'in'inal F
Table '8 ‘Fishing-mortality: (F} at age - O : . } o
YEAR  F978 ¢ 1979 - 18800 1981 - 1982:0., 1983 1984 . 1985 1986 = 1987
AGE
L3 LD .0.010 0,011 0,012 0.026 0004 0,807 0.012 0,048
40 0,109 0.064 0 066 0.079 . 0.115 . 0.027 0.120 . 0.056:
DL 6.178° 0,217 G119 0.195  ©0.10%.. 0.071 0.185 - 08.177
- . 0.357  0.369 0,366 0.23% 0.261° 0.257 0.247 0.219°
9 0. 0,342 0.378 0.366 0.558 0.361 :0.391 0.358 D.315
8 0. ©0.312. 0.553 0.454 .0.594 . 0.674  0.560 0.376  0.480
<19 D 0.17% 0.276 0.493 0.658 . 0.526 0.562 0.211 . 0.355
10 0 0,763  0.229 0,278 0,531 0.349 0,934 0.736: 0.891
Sl 0.670° p.394- 0076 -0.101- 0.113 0.881 ©.531 - 0.908
iz 6.525 ©0.586 0.352 0.871 0.057 0.027 ©0.724 0.14% p.se3
13...0.566. .0.603. 0.137 . 0.546. 0.75¢ 0.004 0.699 1.162 ©0.294
‘14 0.431 0 0.655 0.253 . 0.443 . 0,361 0.123° 0.824 0.644 0.744
¥gp 0,431 0.655 '0.2537 0.443 05381 0.123 " 0,824 0.644 0 01744
FBAR 4- 9 0,237 ©0.245  0.310 07311 _0.387 ° 0.340 0.3t '0.250 ©0.267
Table '8  Fishing mortality’ (F} at age *° - 7 N :
YEAR, 1988 1989 1990 1991 1992 : ' 1%e3 ¢ 1994 11995 199§
AGE . o - R .
b 0,027 - C.011  0.008  G.008 0,018 D.037 0.044 0.062 0.060
0.066 6.113  G.078  0.059  §.157 0.107 0.228 0.158 .188
prige | Q.18 ¢,205 6,237 0,292 0,225 0.254  0.330 0.304
0,342 0.326 0.268 0.426 0,498 0.421 - 0.332 0.445  0.400
0.334:, 0.278 ~ 0.506 0.507 0,459  0.522 0.495 0.572 0,389
0447 :0.396 0,503 0.543 ©.0.362. 0.550° 0.621 0.719-.0.59§
0.676° 0,399 0.407 0.474 0.436 ..0.657 0.669 0.6631.. 0.610
,0.408°° 0,475 0,313 01636 0.361 '0.S60° 0_961 O.589: 0.543
0.619 0.72%9 0.536 0,313 ©0.295 0.412  0.694 0.721 0.348
0.420 0.739 0.476 ©.262 ©0.117 0.511 . 0.579 ©0.338 0.540
0.655 0.601 1.367 0.085 0.676 0.248 * 1.616 0.240 0.500
0.526 0.636 0.673 0.273 0.316 0.306 0.426 0.425 0.374
0.526 0.636 0.673 0.273 0.316 0.306 0.426 0.426 0.374
FBAR 4- 9 0.342 0.277 0.328 ©.375 0.384 0.414 0.433 0.481 0.411
0 - ONAefi\Wgreps\Wwwg\Reports\1998\T3210.Doc
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Table 3.2.11. Saithe in 8. Stoc nbers
Run title : Saithe Igeland Va {run: SVPSTJOL/v0l)
At 4-May-98 10:24:53
Traditional vpa wusing file input for terminal F
Table 10 Stock number at age (start of year} Numbers*19+*+*-13
YEAR 1378 1573 1380 1381 1582 1783 19e4 1285 -, 18BE . 1987
AGE
3 49446 55312 28074 19562 22175 - --33645 - 47675 34957 . TI69B . 107944
4 17591 39988 44882 22717 15833 17697 27449 38985 28281 57534
5 18806 13451 . 29346 34436 .. 17420 11978 12911 21880  2830C 21891
[ 8956 13203 9220 19333 25031 11737 8845 9849 14881 19414
7 4993 5932 7562 5218 10977 16134 7402 5601 6302 9786
i 35467 2942 3450 4244 2564 1 5144 9210 4100 1208 1767
9 2258 2040 1764 1624 2206 (1340 2147 4310 2305 . 1625
10 2219 1368 1407 1096 812 . 935 648 1003 2856 1123
11 1994 1317 523 814 £Rp U REL 407 194 393 959
12 747 1208 552 ‘288 6957 . L1503 286 .. 1B3 §5. - 7130
13 352 362 549 ;. 351 99 .- 5§37 401 113 129 R
14 285 164 162 . 392 166 38 438 163 29 .79
+gp 173 0 285 432 358" 1655 368 669 197 16

TOTAL 111484 137282 127745 110623 99416 101735 118323 122010 160674 234520

Table 10 - . ftock number at age (start of year) - Numbera*10**-3

veae 1988, 1989 1990 1391 1992 1391 1994 1395 1996 1397 1998 GMST 78-95 AMST °
AGE I : ,
3 55611 J06B3 20700 27250 14663 _ :20173 17815 28901 39912 24964 0 33020 38238
4 E7S14 44340 24837 16819 22132 . 11787 15923 13952 22242 30765 10834 26166 30464
5 42474 7078 12414 18808 12981 15482 8674 10377 9753 15090 22520 20125 23261
€ 13240 388314 47286 31613 12148 7176 10113. 5509 6106 5894 9865 - 13756 15949
7 11018 ‘B109 17024 29620 11555 ¢ ;5044 3857 . 5946 2890 3350 3343 3342 2617
8 5396 6462 5026 8408 14602, .. 5980 2936 1924 2747 1635 1687 1576 5184
] 1876 2827 3566 2488 1998 8322 2824 1293 767 1240 Bo2 2414 2712
10 739 ¢ OFEL 15537 1944 1368 Ziis 3333 1184 S45 EET goE 0 1321 1489
11 639 ' .1 402 3980 910 843 -7 724 4930 1106 . 518 259 167 575 774
12 342 . 282 159 - 190 s57 . 514 193 405 440 311 137 343 418
i3 23 - 134 1ig, g1 120 .40t 251 180 2348 210 151 1R2 240
14 3 2 82" 23 610 - 50 259 41 6 117 183 - 78 137
+gp 3000 19 94 193 47 4 161 54 105 - 0 112 113

TQTAL 21%629% 190011 153250 128348 94833-. 78779 67734 . 70872 BE400 . - B4289 59383 |

< - OAAcfm\Wereps\WNwwg\Reports\ 1998 T3211.Doc




REun title : Saithe Iceland Va (run: SVPSTJI02/V02}

At  4-May-98 10:59:55

ut- 80F correcilon)

Traditional vpa“using.file inbut for terminal F

RECRUITS TUTALBIOI_ TdTSPEIO ) LAND;NGS YIELD/S55B FBALAR 4- 9

Age 3 . .

1962 30999 377002 142184 50514 8.355 - G.287
1963 84106 335274 144613 48011 0.132 0.3104
1964 55195 380521 141947 60257 0.425 0.250
1965 94062 465836 165999 50177, 0.363 0.231
1966 70223 550397 ' 214136 152003 0.243 0.173
1967 68332 648019 279292 . 75712 0.271 0.238
1968 59672 £37092 . 345778 - 7754% D.224 0.210
1969 88751 762546 3195280 115853 0.293 0.295
1970 66328 755885 399454 116601 0.292 0.323
1971 50638 717074 381384 -~ 136764 0.359 0.443
1872 26458 603752 334676 111361 0.333 0.361
1973 26109 516607 313690 © 110888 0.354 0.345
1974 25128 434176 288073 - 97568 0.339 0.288
1975 25929 387997 264701 87954 0.332 0.278
1976 31242 347177 227245 ' 82003 0.361 0.326
1577 21673 300274 LT K 52026 0.332 0.282
1878 49445 307348 . 165578 48572 5.300 2,237
1979 - 55312 342306 - 189551 63504 0.398 0.245
1980 ‘28074 349895 163194 58347 0.358 0.310 7" P
1981 . . 19562 333160 . 166512 . SA9B6 . 0.354 0.311., ‘ : -
1982 221758 318648 175459 - 68615 0.391 .0.387 P
1983 33645 330042 " 190884 58266 '0.305 ¢.240°
1984 . 47675 358777 179728 | 52719 0.349 .6.311 |
1985 ¢ 34957 353254 . 168059 - S 57101 £.340 0.250 |
1986 73598 418352 . 177369 66376 0.374 ‘0.267
19B7 107944 501524 . 172509 . BOS59  0.467 0.367
1988 55611 515803 167291 77247 - 0.462 0.342
1989 30683 - 479280 - 175806 -~ 82425 0. 469 0.277
1990 20700 453153 195067 ‘ 93130 0.503 0.328
1991 27250 374698 195547 102737 0.525 0.375
1992 14663 302053 180747 79597 0.440 0.384
1953 20173 255085 161116 71648 0,445 0.414

‘ 1994 17815 210193 134121 §4338 0,489 0.433
1995 28501 185893 101024 48650 0.482 0.481
1996 19912 188501 89846 40099 0.446 0.411
1997 24964 200633 92695 37158 0.401 0.369

Arith
Mean 43833 415549 206590 74204 0.3749 0.3187
0 Units {Thousands {Tonnes) (Tonnes) {Tcnﬂes]
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Table 3.2.13. Saithe in Division Va. Prediction wiih management option - Input daia.
The ShS5 System - ' ' : et 12:23 Monday,
May 4, 1908

Saithe in the Iceland Grounds (Fishing Area va] =

Prediction with managemeént option table: Input data

1908
- Stock | Natural { Maturity|Brop.of F|Prop.of H -Weighf Expiaiﬁt
Agé - osize - :mortality ogive bef.spaw.|bef.spaw.| in stock| pattern
a’ 25.000 0.2000 0.1200 0.000C¢|  0.0000| - 1.302 0.0440 1.302
4 19.923 0.2000 0.2400 0.0000 '0.0000 2.009 0.1340 2.009
5 14.106 0.2000 0.4300 0.0000] . 0.0000| = 2.747 0.2510 2,747
6 9.865 0.2000( - 0.6200 0.6000 0.00400 3.537 0.3550 '3.537
K 3.343] 0.2000 »DL8200 Q.C0oo G.00090 4.973 0.4170 4.973
A 1.6871 0.2000 T 0.9100( - 0.0000] - G.0000 6.152 0.5340 6.152
9 0.802{ ©.z2000 0.9600 0.0000 ¢.0000 7.642 0.5220 7.642
0. G.608{ ..0.2088 1.8000;.  &.oo00| 0 o.ooop) 7,555 0,2210 7.556
11 o 0.1e7( - ©.2008| ;1.0000 .0.0000 0.0000 B.694] = 0.4830] 8.694
12 - 0,127 -~ 0.2000 1.0000 0.00c0 Q.0000 9.244}. 0.,4070 9.244
13 0.153 0,2000 1.0000 0.0000 0.0000 9,964 0.3800 9.964
14+ 0.103 0.2000 1.0000 0.000C 0.0000 11.655 0.4330: 11.655
Unit | Milliens - - - - Kilograms{ '~ |¥Kilograms
Year: lgéé B
: Recruit-| Matural | MaturitylProp.of FiProp.of M| Weilght Exploit.| Weight
Age ment mortality ogive |bef.spaw,|bef.spaw.| in stockj pattern | in catch
3 25.000 0.2000 0.1200 G.0000 0.0000 1.302 0.04490 1.302
4 . 0.2000 0.2400 G.0000 0.0000 1,983 00,1340 1.993
E 0.2000 0.4300 0.0000 0.0000 S2.7989 0.2510 2.799
[ gL 2000 OUE300 0,0000 0.0000 3,745 03550 2.748
7 I 0.2000 0.7900 0.0000 0.0000| v 4v70L( ! 0.4170 4,701
8 . '0.2000 0.9100 0.0000 ¢.ogudy- ‘6116 ¢ 005340 6.116
] 70,2000 2.96400 0.0060 0.00007 S T.582 Q05220 - 7.592
10 i-0.2000 1.0000 7010000 D.0000 7.556| - 0.4810 7.556
11 ‘o D.2000 1.0000 ~0.0000 0.0000 8.694 0.4630 B.694
iz 10,2000 1.0000 0.0000 0.0000 9.244] " 0.4070 9.244
13 0.2000 1.0C00 “0-00400 0.0000 " B.964 _0.3800 9.964
14+ ©,0.2000| 1.000C| - 0.0000| ;. 0.0000| 11.655] ~'0.4330|  11.65%
Unit Millionsl - L - R . - Kilograms - Kilograms
Year: 2000 ;
Recruit-| Watural { Maturity|Brop.of F|Prop.of M| Weight | Exploit.| Weight ;
Age ment mprfality [iogive |bef,spaw.ibef.spaw:| in stock| pattern in catchj
3 25.000| T0.20000 © '0.1200 ©0,0000 G.0000 '1.302f- - D.0440}- 1.302 e
| ¢.2000 0.2400 0.0000 ¢.o000 1.993 0.1340 1.993
5 0.2000 0.4300Q 0.0000 0.0000 2.787 0.2510 z.a8r|:
[ 0.2000 0.6300| - 0.0000 0.0000 3.781 0.3550 3.781
7 0.2000 0.8000 0.0000 0.0000 4_817 04170 4_817
8 0.2000 0.9000 0.0000 0.c000 5.913 0.5340 5.913
a 0,2G00 0.9600 0.G0G0 00,6660 6.520 0.522C 6.820
10 0.2000 1.0000 0.0000 0.0000 7.556 0.4810 7.556
11 0.2000 1.0000 0.000¢C 0.0000 8.694 0.4630 B.694
12 0.2000 1.0000 0.0000 0.00ce 9.244 0.4070 9.244
13 0.2000 1.0000 0.0000 0.00C0 9.964 0.3800 9.964
14+ 0.2000 1.0000 0.0000 0.0000 11.655 0.4330 11.655
Unit Millions - - - - Kilograms - Kilograms
Notes: Run name H STJOL
Date and time: 04MAYDB:12:36
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gement option table.

4

i

The 5A5 System
-.Saithe 'in ithe Iceland Grounds [Fishing Area Va) .

Prediction with management option tabkle

Yaar: 1998 . . . tear: 199% . - . .+ .. Year: zooo :
F Reference stock- Sp.stock| Catch .in F . _[Referencej _Stock | Sp.stock| G¢atch inj Stock Sp.stock i
Factor F bicmass bicmass | weight Factor | F  biomass | biomass weight biomass bicmass
0.7647 Q.2820 "159?,.94 © a1l C3noog] 0.0000 Q,0000)" 206752 103981 | ol - 257154| - - 143955
. . RN . Wi 0010007 0.0369 : : 10398L[- - 5020 251457] . 139560
. N ! : 0.2000| - 0.0738 R +) . 10398% -1 ) -.2?15952 135328
. | . e o 0] - 003000 0.1107}.. . . . .103981| . 14555| _ 240634 131254 : ;
. R : o C . 0.40090, 0. 1475} . 103981 19083 235496 127330 :
. [ - I . 0.5000]| 0.1844 . .|, 103981 23458 230531 123551 : [
. i . - ‘: 0.5000[ 0.2213| i . 103981 27688 225732 119911 : i
- . N 0.70007  © 0,2582 . -] i 103981 ©31774 221093 116404 i i
- g © 0.8000 £ 10,2951 .| 103981 135733 216608 113025 B
L Ao 0.9000| -.-0.3320] . 103981 U] 212271 109769 ! H
i . % R . 1.0000:: - 0.3888] . . 103681 4325% 208076 106631
! i . 1.1000],. -.0.4057| . . 103981 . 4683Y) 204018 103606
o <] . 1.2009 . 0.4426 ) . 103981 50304 200092 1006904
- - ‘Tonnes Tohnes | “Tonmes |-~ - | - Tonnes | ¢ Tonnes Tonhes Tomneés.]| Tonnes . |
Notes: Run name MANSRJIOL- Vi

Date and time . 04MAY98:12:36 ° - R . L o L
{omputation of ref. Simple mean, age 4 =~ 9 .
Basis for 1998 , .4 TAC constraints .

Table 3.2.15. Saithe in Division Va. Yield per recruit - Input-data. R R .

. ' The SAS System ' : o " 12:23 Monday,
May 4, 1938 . . o . . : L : .
Saithe in the Iceland .Grounds {Fishing Area. Va}

Yield per recruit: Input data

Recruit~-| Natural Maturity|Frop.of F|Prop.of M Weight Exploit Welight
Age Ment mortality) ogive: bef.spaw. bgf.spaw.] in SLSCK) pattern in catch
3 1.000 0.2000 . 0.1078 G.o00| - 0.0000 1.43% ¢.0700 i.438
4 . ' 0.2000 0.2144 0..00Q0| . 0.0000 -2:025 0.2900 C2.025
5 0.2000 ::0.3772| .0.0000] . 0.0000] . ..2.734 0.5700| ©  2.734] - :
[ 0.2000 -0.5789] | - 0.00C0 0. 0000 3.668| .. 06,9100 3.668 ' S L
7 0.:2000 0.7550 0.0000| - 0.0G00 4,711 1.1500 4,711 R
8 0.2000].....0.87239] .. 0.0000 ¢.oaea 5.818| . 1.5300 5.818B| . )
9 . ©9,2000]- 0.9411} ¢ 0.0000| - 0.000C 6,949} . 1.5300 6.949 .
10 . ©.0-.2000|. ..1.0000{. .0.000Q|.: .0.0000 7.830| + 1.5300 . 7.830 ’ i
11 . 0.2000 ..1.0000 0.0004a 0.0000 8.7951 . 1.5300 B.795
12 . - 0.2000 1.0000 0.0000 0.0000 09,537 1.5300 9.537
i3 . o 0.2000 1.600G0y .. §.3G0G). .. 6.0000 16.676).  .1.5300 L10.676
14 . . 0.:20080 1.0000f . 0.0000] : 0.0000 12.219. 1.5300 12.219
Unit Numbers L= . - e T = Kilogirams. - .. . [Kilograms
Hotes: Run name i1 ¥YIELD3 ..

Date and tife: 04MAY98:12:30
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Saithe in the Iceland Grounds (Fishing ﬁ%ea va)

-field par rdcruit

Summary table

12:23 Monday, May 4,

Spéwnin§ ;ime

: 1 Janvary
Fi Reference i Stock Stock Sp.stock} Spistock|:Sp.stock| :Sp.stock
Factor fi@ . -F.: . size bicmasa size - :] biomass size =
f : | : N :
0.0000f . 0.0000 5:016}21371.527 2.658|15866.899].  2.650|15886.899
9,0200F 4a,0i9% ] ; 4.003{19635.480( :.2.461|14221.542 2,461 |14221.542
§.0400)° 704.184]: 4,615§181d6,.054 2.288{12799.951(: 2.:209]12799.851
0. 1200f 1390. 000 4:057]13939,834 1.789{ 86839.693|: 1.789| . 8839.693
0, 1400 ¢ 1478. 768} 3.952|13198,378) * 1.898] 8153.921|: ‘B153.321
o.yenof ¢ 1548, 082 3.857012544,. 289 .- l.818] 7553.586]" ¥, 616): 7553.5086
0_LBOOY 16621767 T4p 0t 1.543 ] 7028802
0.2004 1644 .3378 ©1.477 . 6559.040
0,220407 . 1677.123 1.417 8148.740
0,2400G] ; 1702.514] “1.363 . 5779.999
0.2600]°; 22087 - 1,313 545¢.,315
0.2800] 1 1.268| 5i55. . .5155,395
0. 3660 - 1,227 4889.749] - - - 4989:749
9.3200 1.1686| 4€48.585 1.1881 -4649.565
0,3400 1.153| 4431.683 ‘1.153] 4431.683
0.3600 1767.000 1.120] 4233.295 1.1z0] 4233.295
0.3800 1769.732 3.207[ 8558.368 1.090] 4052.073 1.090| 4052.073
¢, 4000 1771.27 3.170] 8356.760 1.061| 3886.005 1.061| 2886.005
G.4200 i771.869 3.134) B169.024 1.035] 3733.3%0 1.535] 3733.34%
G.a400 1771, 686] 13.100)..7994 219 ;. ~1.010( 3592.644
0.4600 0.4585 1770.904 3,067f T831.407 G.587| 3462.564
0,4800 0.4784 1769626 3.037| T878.225 C.965| 3341.993
%.5000 0.4983 1767,34% 3.007] 7334.854 C.944) 32Z9.968 0,944 | 3225.586
09,5200 0.5183 1765.955 2.974] 7400.004 o.925| 3125.621 0.925| 3125.821
40,5400 0.5382 1763.708 2.953| 7272.890 0.906| 3026.209 0.906| 3028.209
9.5600 0.5581 1761.262 2.927f 7152.821 0_g89f 2937.073 0.389| 293%.071
0.5800 0.5781 1758.658 2.903] 7939.187 0.872] 2851.435 0.872| 2851_435
0. 6000 1.5%80 ' "1755.933 2.879| 6931,445 08567 2771.381 0.856]| 2771.381
0.6200 0.6179 1753.114 2.856] 6829,111 0.841| 2695.858 0.841| 2695.854
0.5400 08,6379 1750.226 2.835| 6731.756 0.827( 2624.662 0.827| 2624.662
0.§600 5.5578 1747.289 2_814| 6&38,994 0.B13| 2557.433 0,813 2557.433
05800 0.&8TT7 1744.318 2.793| 6550.478 0.800| 2493.4850 0.800( 2493.850
0,.7000 C.6977 1741.327 Z.774§| 6165.898 CUoTET] 24330623 0.787] 2433.623
0.7200 0_T178 1736.326 2.755| ©384.972 0.775| 2376.494
9.7400 0.7375 1735.326 2.737] 6307.447 0IeA[ Z32Z.289
0.7600 0.7575 1732.333 2.71%| 6233.093 0.753| 2270.6€18 0,753] 2270.618
9.7800 0.7774 1729.354 2.702| 6161._599 0.742| 2221.471].. 2221.471
0.B000 0.7973 1726,394 2.685| 6093,075 0,732 2174.814f 2174.614
0.8200 5.8173 1723.157 2,669 B8027.243 .72z} 2i29.89LF 2125.391
§.B400 0.8372 1720.547 2,653 5963.457 D712 2087.158| 2087.158
0, 89600 9.8571 ] 1717.666| - 2.638| 5302.158| - 0.703| 2046.285| 2046.285
C.8800 §.H77L -1714,817 2.6237] 5843,715|.  0.494] 2007.153(: 2007.153
b, 9000 g,8970] | 1712.001 2.60B} 5795,906|  0.686f 1969.652[. % 1969, 652
0,9200 0.8169{ " ©7709.220 ©2.594{ 5730.717 S 0:678| 1933661 1933.681
0.9400 0.5369 1706.475 2.581] SEV7.343 07U 1899.150 i699.150
0.9600 0. 9548 1703.767] - -2.567| 5625.6H6 0.662| 1865.972( 1865.972
0. 9800 0.9767 1701.096 2.554] 5575.657 0.654] 1E34.06% 1834069
1.0000 0.9967 1698.462 2.541| 5527.172 0.647| 1803.369% 1803369
1,0200 1.0166 1695.6867 2.529| 5480.153 {0.640]- 1773.804 1773.804
1.0400 1.0365 1693,309 2.517| 5434.528 0.633| 1745.314 1745.314
1.0600 1.6565 1630.789 2.505] S5ign, 229 0.627| 1717.839 1717.839
1.0800 1.0764 1BAB.307 2.4931 5347.193 0.620] 1691.3286 1691.3286
1.1z00 1.1163 16083.453 2.471] 5264.681 0.608{ 1640.993 1640.9493
1,1400 1.1352 18R] .082 2.460] 5225,097 0,602| 1617.081 1611.081
1.1500 1.1561 167B. 747 2.449| 5186.563 0.596| 1593.952 1593.952
1.1800]  1.1761 1876._447 2.439| 5149.033 0.591| 1571.568 1571.554
© 12200 --F.2159 1671.953] 2.419|' 5076.815 0:580{:1528. 892} . 0.580[ 1528.8%2(
v 1,2600 1.2558 1667.596 2.393| 50608.131 0.570| 1486.795| . 0.570| 1488.795
1.2800 1.2757 1665.467 2.390[14975, 025 0,565 14697642) .- 0.565] 1469.642[ -
1.3000 1.2957 1663370 2.381| 4%d42.701 0.560( 1451.050 a.560| 14s51.050
1.3200 1.3156 1661 .306 2.372| 4911.128 0.555( 1432.3%€6 0.555| 1432.996
1,3400 1.3355 1659272 z.363| 4880,277 0.551| 1415.456 0.551( 1415.458
1.3600 1.3555 1657.269 2.354| 4850,121 0.546( 13298,408 0.546( 1398.408
1.4200 1.4153 1651.438 2.3529( 4763.575 0.533( 1350.021 0,533 1350,021
1.4400 1.4352 1649.552 2.3207[ 1735:956 £.529| 1334.749 ‘0.529( 1334.749
1.4600 1.4551 1647 694 2.312| 4708.918 0.525| 1319.877 0.525| 1319.877
1.4800 1.4751 1645.883 2.304] 4682.435 6.521| 1305.390 0.521| 1305.390
1,5000 1.4950 1644.058 2.297) .4658.494 0.517| 1291.274 0.517| 1291.274
- - Grams Rumbecrs, |-} Grams Humbers Grams Numbers Grams
Hotes: Run name ¢ YIELD3

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

F«0.1l reférence F
F-max reference F
Recruitment

DAMAYSH:12:30
Simple mean,
0.1849

0.4249

0.1843

0.4235

1 Single recrui

age id.~:9

t
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Figure 3.2.1. Saithe in Division Va. Proportional cétche$ in diffcrcr!t géars 19804997?
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Figure 3.2.3. Gilinet iandings of saithe in Division Va caiegorised 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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Figure 3.2.4. Saithe landings in Division Va categorised by vessel size classes for 1991-1997.
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Figure 3.2.6. Icelandic saithe catches in Division Va in 1997 {tonnes/square nm).
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Figure 3.2.8. Saithe in Division Va. Mean weight at

age in the catches 1987-1997.
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Figure 3.2.9. Saithe in Division 'Va."Maturity at age; data-and fitted values 1980-1997.
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Figure 3.2.10 Saithe in Division Va. Retrospective analysis of XSA and TSA results.
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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 Va. Stock and recruitment.
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