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'This series documents the scientific
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in Atlantic Canada. As such, it
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the time frames required and the
Research Documents it contains are
not intended as definitive statements
on the subjects addressed but rather
as progress reports on ongoing
investigations.

Research Documents are produced in
the official language in which they
are provided to the Secretariat by
the author.

1Cette eerie documente les bases
scientifiques des conseils de gestion des
peches sur la cote atlantique du Canada.
Camme telle, elle ccxivre les prcblemes
actuels selon les echeanciers voulus et lee
Documents de recherche qu'elle contient ne
doivent pas etre eonsideres count des
enonces finals sur les sujets traites mais
plutot comme des rapports d' etape sur les
etudes en cours.

Les Documents de recherche sont publies
daps la langue officielle utilisee par les
auteurs daps le manuscrit envoye au
secretariat.
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The provisional catch of cod in
4T-Vn (Jan. Apr.) during 1990 was
about 49,936 t - 3,000 t less than
the TAC. However, analysis of size-
at-age distributions of cod caught in
Division 4Vs during the first quarter
of 1990 indicated that about 7,700 t
of 4T-Vn cod were caught in 4Vs. When
these fish were added to the reported
landings in 4T-Vn, the total catch
was 57,600 t - 4,600 t above the TAC.
landings by fixed gears (5,852 t)
were the lowest in the current time
series (begun in 1965). The 1983 and
1984 year-classes together cc*iprised
42% of the mmibers caught. The
average weights for ages 10 to 14
were among the lowest in the time
series. The standardized otter trawl
catch rates declined from 0.93 in
1986 to 0.69 in 1989 but increased
slightly to 0.72 in 1990. Mean
numbers per tow (age 5+) in the
research survey were 45% less than in
1989. Mean weight at age in both the
research surveys and ccminercial
catches were greater than in 1989 for
ages 3 to 9. The SPA was calibrated
with two formulations of the adaptive
framework; both used age
disaggregated otter trawl catch
rates, mean numbers per tow at age
frcam the research surveys, and log-
transformed data. The results of the
two formulations were very similar
but that using fishing mortalities of
fully recruited ages (ages 9 to 12)
to estimate fishing mortality on the
oldest age-groups and including a
"plus" age-group (ages 16+) was
preferred. This formulation implied a
fully recruited fishing n rtality
(ages 9+) of 0.278. Biomass appears
to have been stable since 1982 and
fishing mortality is above the
reference level (Fo , = 0.2) . A
multiyear management plan is in
effect. The TAC for 1991 was set at
48,000 t, and at 43,000 t for 1992

En 1990, les prises de morue (selon
des don provisoires) dans 4T et 4Vn
(janvier a avril) etaient d'environ 49 936
t, soit 3 000 t de moins que le TPA.
Cependant, 1'analyse de la repartition des
differentes tailles de morue par classe
d'age, dans les prises de la sous-division
4Vs au curs du premier trimestre de 1990,
irxlique qu' errviron 7 700 t de morue de 4T-
4Vn ont ete capturees daps 4Vs. En ajoutant
as chiffre aux debarquements declares dans
4T-4Vn, on arrive a un total de 57 600 t,
soit 4 600 t de plus que le TPA. Les
debarquements realises par le secteur des
engins fixes (5 852 t) etaient les plus has
de toute la serie chronologique actuelle
(anorcee en 1965). Ensemble, les classes de
1983 et de 1984 representaient 42 p. 100 de
toutes les prises. Le poids moyen de la
morue de 10 a 14 ans etait parmi les plus
bas de toute la sgirie chronologique. Le
taux de capture normalise au chalut, est
to be de 0,93 en 1986 a 0,69 en 1989, pour
augmenter legerement a 0,72 en 1990. La
quantite moyenne par trait de chalut
(classe de 5 ans et plus) dans le releve
etait de 45 p. 100 inferieure a celle de
1989. Le poids moyen par classe d'age,
selon les releves et les donnees de la
peche ccmrciale, etait plus eleve qu'en
1989 pour les classes de 3 a 9 ans. L'ASP a
ete etalonnee avec deux expressions de la
methode ADAM les deux faisaient usage du
taux de capture par chalut, decompose selon
1'age du nombre moyen par trait de chalut
du releve et des donnees analysees
provenant des journaux de bond. Las
resultats des deux methodes etaient tres
seablables mais on a prefere la methode
utilisant les taux de mortalite par age a
plein recrutement (de 9 a 12 ans) pour
estimer la mortalite par la peche des
graupes plus ages, et incluant un groups
d'&ge "plus" (16 +). Cette methode suppose
cue le taux de mortalite due a la peche a
plein recrutement (9 +) est de 0,278. La
bicenasse semble titre stable depuis 1982 et
la mortalite due a la peche est superieure
au niveau de reference (Fo, , = 0,2) . Un plan
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and 1993. This level of exploitation
should not result in increased
fishing mortality (although levels
will remain above the reference
level) and there should be no
measurable change in biomass.

de gestion pluriannuel est en vigueur. Is
TPA a ete fixe a 48 000 t pour la perhe de
1991 et a 43 000 t pour 1992 et 1993. Ce
taux d'exploitation ne devrait pas
entrainer une augmentation de la mortalite
due a la perhe (bien qu' elle va dameurer
superieure au niveau de reference) et it ne
devrait pas y avoir de changanent mesurable
dans la bicmasse.

A - PRIMES 	 E'1' D^SC^tIPTICK IZ LA
• 	 I. 	 :1.151'♦

1) Description of the fishery

The fishery for 4T-Vn (Jan. Apr)
cod (hereafter 4T-Vn cod) was
prosecuted mostly with fixed gears
prior to 1950 (Halliday & Pinhorn
1982) and n minal catches were
<40,000 t (Table 1).. Landings
increased to a peak of 104,000 t in
1956, decreased to < 60,000 t by
1966, and varied between 40,000 and
70,000 t until 1975. Similar to many
Canadian cod stocks, the 4T-Vn stock
was depleted during the 1970s and in
1977 only 22,000 t were landed.
Catches since increased and varied
between 55,000 and 65,000 t during
1980 and 1986. The reported catch for
1990 was almost identical to that for
1989 - 49,936 t (calculated from
provisional data provided by the
Statistics Branches of the four
Atlantic regions); which was about
3,000 t less than the TAC. However,
tagging studies have shown that some
4T-Vn cod migrate into 4Vs during
winter. Analysis of size-at-age
distributions indicated that about
7,700  t of 4T-Vn cod were caught in
Division 4Vs during the January to
March period in 1990 (Fanning &
MacEachern 1991) . When added to the
reported catches in 4T-Vn, the total
catch from this stock became 56,700 t
- 4,600 t above the TAC. The question
of how often these incursions by 4T-
Vn cod into 4Vs have occurred and the
relative size of these incursions

1) Description de la pec e

Avant 1950, la peche a la morue de
4T-4Vn (janvier a avril) etait effectuee
principalement a 1'aide d'engins fixes
(Halliday & Pinhorn 1982) et les prises
males etaient inferieures a 40 000 t
(tableau 1). A partir de la points de 104
000 t en 1956, les debarquements sort
ensuite tcambes a 60 000 t en 1966 et out
vane entre 40 000 t et 70 000 t jusqu'a
1975. A 1'instar de ncithreux stocks de
morue du Canada, le stock de 4T-4Vn a ete
epuise au tours des annees 1970 et en 1977,
on n' a debarque que 22 000 t. Les prises
out toutefois augmente depuis pour se
situer entre 55 000 t et 65 000 t en 1980
et 1986. Les prises declarees de morue pour
1990 etaient presque identiques aux prises
de 1989 - 49 936 t (calculees a partir de
donnees provisoires fournies par lee
directions des statistiques des yuatre
regions de 1'Atlantique); elles etaient
inferieures au TPA d'environ 3 000 t.
Ceperrdant, des etudes d'etiquetage out
demontre que quelques morues de 4T-Vn
peuvent imnigrer dans 4Vs en hiver. Une
analyse de la repatition des tailles selon
1'age revele qu'environ 7 700 t de la morue
de 4T-4Vn out ete capturees dans la sous-
division 4Vs pendant la periode de janvier
a mars 1990 (Fanning et MacEachern 1991).
and on ajoute ce chiffre aux prises

declarees dans 4T-4Vn, le total des prises
de ce stock grinpe a 56 700 t, soit 4 600 t
de plus que le TPA. Nous allons etudie
Bette question davantage afire de determiner
la frequence de 1' incursion dans 4Vs de la
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(i.e. estimates of how many fish were 	 morue de 4T-4Vn et de la taille relative de
caught) will be investigated further. 	 la population visee (c. -à-d. une estimation

du noanbre de poissons captures) .

In 1990, the initial allocations
of the TAC to the various gear
sectors (Table 2) was about the same
as in previous years: 74% to the
mobile gears and 26% to the fixed
gears. Similar to other years,
transfers occurred later in the year.
France's allocation was 1,360 t in
1990.

Transfers from the fixed gear to
the mobile gear were made during the
year. The transfers were made using
the "2:1 rule", two tonnes of catch
from the fixed gears was transferred
as one tonne of catch to the mobile
gears. The rationale was the same as
last year: mobile gears catch smaller
fish than fixed gears. Approximately
5,442 t of catch were transferred
from the fixed gear allocation to the
mobile gear allocation (mobile gears
received 2,721 t).

The breakdown of landings by
country, month, and gear for 4T and
4Vn is presented in Tables 3 and 4..
In the summer fishery in 4T, there
were no landings reported by
Newfoundland. Landings by Quebec
represented 37% of the total, similar
to 1989. The total Canadian catch of
4T-Vn cod in the winter fishery in
4Vn was 8,636 t. France reported
landings of 937 t in the winter
fishery in 4Vn - of which 78%
occurred in February. As mentioned
above, further 7,656 t were caught by
Canadian vessels (otter trawlers) in
4Vs during January - March, for a
total Canadian winter catch (Jan.-
Apr.) of 16,292 t.

The total fixed gear landings in
1990 (5,852 t) were lower than those
reported for the 1989 fishery (6,655

En 1990, la repartition initiale du
TPA aux divers secteurs d' engins (tableau
2) atait a pen pres la mama que pour les
am es pr c dentes : 74 p. 100 an secteur
des engins mobiles et 26 p. 100 au secteur
des engine fixes. Cannes auparavant, les
transferts ont en lieu tard dans 1'ann e.
Le contingent accords a la France etait de
1360 t en 1990.

Des transferts du secteur des engins
fixes au secteur des engins mobiles ont ete
realises durant 1'annee. On s'est base sur
la regle du 2 pour 1, c. -à-d. deux tonnes
de prises par engins fixes pour une tonne
de prises par engins mobiles. Le
raisonne^nent est le mAme que celui de 1' an
dernier : lee engins mobiles capturent de
la morue de plus petite taille que les
engins fixes. Environ 5 442 t du contingent
des engins fixes ont ete transferees au
secteur des engins mobiles (il a done
obtenu 2 721 t).

la repartition des debar ue tints par
pays, par mois et par secteur d'engin, dans
la division 4T et la sous-division 4Vn, est
presentee aux tableaux 3 et 4. Terre-Neuve
n'a declare aucune prise pour la peche
estivale dans 4T. Les debarqueaments de la
flottille du Quebec representent 37 p. 100
du total, comae en 1989. En tout, les
debarquements canadiens de morue de 4T-4Vn
au eouYs de la peche hivernale dans 4Vn
etaient de 8 636 t. La France a declare des
prises de 937 t en pgiche hivernale dans
4Vn, coat 78 p. 100 en fevrier. Comune nous
1'avons mentionne ci-dessus, les chalutiers
canadiens ont aussi capture 7 656 t de
morue dans 4Vs de janvier a mars, ce qui
donna une prise totale de 16 292 t pour la
peche hivernale canadienne (janvier a
avril).

Le total des debarquements par engine
fixes en 1990 (5 852 t) atait inferieur a
celui declare en 1989 (6 655 t), ce qui
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t) which makes 1990 the lowest since
1965. Almost all of the decrease was
in landings by gillnets (Table 5).
Fixed gears ccmçrised 12% of the
landings ocnpared with Danish and
Scottish seines cxzprising 27% of the
landings and trawlers taking 61% of
the catch (Table 5; Fig. 1) . when the
landings of 4T-Vn cod from 4Vs were
included, however, the proportions
became 10% of landings by fixed
gears, 23% by seiners, and 67% by
otter trawls. Landings by the mobile
gear were more evenly distributed in
time than during 1988 (when
allocations were reached early).
Iarydings during April in both 4T and
4Vn were much lower in 1990 (3,764 t)
coampared with 1989 (7,769 t) .
Iandings in November 1990 were almost
twice those recorded during November
1989 (Fig. 2).

Final catches for 1987 and 1988
were published by NAFO and are
presented for reference in Appendices
I and II (respectively). The
differences in total landings and
those reported in the 1990 assessment
(Chouinard et al. 1990) were 530 and
263 t for 1987 and 1988,
respectively. There were some
moderate differences in landings by
month and gear from those reported
previously for the 1988 landings. For
1987, the differences were slight.

rend le taux de 1990 le plus faible depuis
1965. Cette baisse etait Presque
oanplate9ment subie par lee pecheurs aux
filets maillants (tableau 5). Les pecheurs
a engine fixes et lee chalutiers ont abtenu
respectivement 12 p. 100 et 61 p. 100 des
dcsbarcp'nts (tableau 5, fig. 1) . Mais
1' integration des débarquesents de 4T-4Vn
provenant de 4Vs a fait changer lee
proportions : 10 p. 100 aux pecheurs
d'engins fixes, 23 p. 100 aux seineurs et
67 p. 100 aux chalutiers. Les debarquements
du secteur des engine mobiles etaient mieux
repartis chronologiquement qu'en 1988,
lesquels avaient atA atteints plus tot. Lee
débarqueinents d'avril dare la division 4T
et la sous-division 4Vn etaient beaucoup
plus faibles en 1990 (3764 t) qu'en 1989
(7769 t) . Les debarquentients de noveinbre
1990 etaient Presque le double de ceux
enregistres en novembre 1989 (figure 2).

L'OPANO a publie lee prises finales
de 1987 et de 1988; elles sort presentees
pour votre gouverne aux annexes I et II
(respec-tivement) . Les acarts entre le total
des debarquements et ceux declares dans
1'evaluation de 1990 ((iouinard et autres,
1990) , etaient de 530 t et de 263 t pour
1987 et 1988 respec'tivement. On a aperru de
legeres differences dans lee debarquements
selon le mois et selon l'engin, entre 1989
et 1988. Pour 1987, 1'ecart etait minixne.

2) 	Information received fran
fishermen in pre-assessment meetings

In preparation for this
assessment, a series of meetings were
held with groundfish fishermen the
southern Gulf. The purpose of these
meetings was to obtain the opinions
of fishermen on the stock status and
to document other concerns about the
fishery. About 130 fisheni n attended
the seven meetings. During the
meetings, management issues (fleet
allocations, mesh sizes, enforoeaent,

2) Information revue des oecheurs au pours
de reunions prealables a 1' evaluation

En guise de preparation a oette
evaluation, une serie de reunions a en lieu
avec lee pecheurs de poisson de fond du sud
du Golfe. L'objet de ces reunions etait
d'obtenir lee opinions des pecheurs sur
1' etat des stocks et de prendre note
d' autres preoccupations relatives a la
pecks. Environ 130 pedeurs ont assists aux
sept reunions au pours desquelles on a
surtaut traite de questions administratives
(allocations aux flottilles, maillages,
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execution des regiments). Voici des
caainentaires abtenus relativement a 1'etat
et a la biologie de la morue et des espaces
qui sont en interaction avec elle :

(1) A th ticamp (N. E.), le 25
fevrier 1991, les pecheurs ont declare que
1' incursion de la morue de la sous-division
4Vn dans la division 4T etait inhabituelle
et que la morue ne semblait pas suivre sa
route migratoire habituelle (possiblement a
cause du depart tar if des glares), ce qui
pourrait influencer les PUE. Its ont aussi
r arque qu'en noyenne la morue capturee
semblait plus grosse que depiis quelques
annees. Les intervenants sont tres inquiets
du fait que les pecheurs de merlu et de
sebaste (qui utilisent des filets de
maillage inferieur a 130 ma) semblent aussi
exploiter la morue a 1'occasion, ce qui
provoque un taux eleve de mortalite des
juveniles. Ies recentes augmentations daps
1'abondanee de l'aiguillat font craindre
que ce poisson soit en oc*etition avec la
morue pour la nourriture on qu'il soit en
train de manger un nostbre important de
jeunes morues. Les pêcheurs pensent aussi
cue les proques sont plus nombreux et
nuisent a la norue.

(2)Les pecheurs d'Antigonish, N. -E.
(25 fevrier 1991), estimaient que le sucoes
de la peche automnale etait da aux tonnes
conditions meteorologiques. Its ont aussi
declare avoir apercu d'ipportantes
concentrations de phoques dans la baie St.
George's.

(3) A Riviere-au Renard, Quebec (26
fevrier 1991), les pecheurs ont declare que
la hausse r&cnte de la population
d'aiguillats avait fait diminud le recours
aux engins fixes. Aussi, it semble que le
nembre de capelans aurait au mente depuis
quelques annaes. Its ont aussi declare que
la repartition de la morue etait differente
en 1990 - d'importantes quantites ont ate
capturees au sud de 1'Ile d'Anticosti. On a
ramen6 sur le tapis la question de
1' incidence negative des phoques sur la
morue.

etc.) were often the focus of the
discussions. The following comments
pertain to the status and biology of
cod and of species that interact with
cod:

(1) In Cheticamp, N.S. (25
February 1991), fishermen reported
that the migration of cod fran 4Vh to
4T in the spring of 1990 was unusual
in that the cod did not appear to
follow their usual migration route
(possibly due to late occurrence of
ice) and this might affect the CLUE.
They also noted that the average size
of fish in the catch seemed larger
than in recent years. A real concern
was expressed that hake and redfish
fishermen (using nets with < 130 Pram
mesh) apparently direct on cod at
times causing high n ortality of young
fish. Recent increases in the
abundance of dogfish raised concerns
that they may be cair eting with cod
for food or eating significant
numbers of young cod. The fishermen
feel that seal numbers have increased
and this increase has negatively
affected the cod stock.

(2) Finn in Antigonish,
N.S. (25 February 1991), felt that
the success in the fall fishery was
related to favourable weather
conditions. They also reported
observing high concentrations of
seals in St. George's Bay.

(3)In Riviere au Renard, P. Q.
(26 February 1991), the fishermen
reported that recent increases in
dogfish numbers has resulted in
reduced use of fixed gears. Capelin
rnmters apparently have increased in
recent years. They also reported that
cod distributions were different in
1990 - large concentrations were
caught south of Anticosti Island. The
question of whether seals affect the
cod stock again surfaced.
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(4)Fishermen in Grand Riviere,
P.Q. (27 February 1991), reported
large concentrations of cod west of
Anticosti Island in the deep water
and asked whether these were 4T or
4RS-3Pn fish. In this area, seals are
considered a menace to the cod stock.
Accordingto these fishermen the
catches by the fixed gear sector are
declining because of: (1) fixed gear-
mobile gear conflicts; (2) the
decrease in size of fish; (3)
presence of dogfish has decreased
effort; (4) occurrence "slob" has
reduced fishing power of gill nets;
and (5) the presence of snaw crabs in
the gillnets. These fishermen also
report an increase in capelin
abundance in 1990 and that dogfish
abundance has been increasing for 3
or 4 years. In addition, the currents
near the Gaspe Peninsula were
stronger in 1990.

(5)In Shippegan, N.B. (5 March
1991), it was noted that the cod
migration from 4Vn to 4T was earlier
than in previous years (possibly
under the ice?) and that caused the
low spring catches in Cheticaup. When
they fished near Cheticanp in the
fall, they felt that the average size
and concentrations of cod were larger
than in previous years. They stated
that cod in 4T have always been
small, but there are fewer of the
very large fish now compared to about
1987. They observed that the cod
migration from 4T to 4Vn occurs at
the end of Novenmber. Danish seiner
catch rates have declined by about
50% since 1987. In their view, cod
abundance has decreased since 1986-
1987.

(6) Tignish, P.E.I. (7 March
1991) , fishermen reported that cod
biomass in 1990 was about the same as
in 1989. They felt that the cod also
were larger in 1990 than in 1989.
There was concern over the effects of

(4)Lee pecheurs de Grande-Riviere,
QuÉbec (27 fevrier 1991) ont declare
d ' inçortantes concentrations de none a
1'ouest de 1' lie d'Anticosti, en eau
profonde, et ont denanie s' it s' agissait du
stock de 4T on de 4RS-3Pn. Dens ce dernier
secteur, les phoques sont consideres ccataae
une menace pour le stock de morue. Aux
dires de ces pecheurs, les prises du
secteur des engins fixes sont a la baisse
pour cinq raisons : 1) les conflits entre
le secteur des engins fixes et celui des
engine mobiles; 2) la diminution de la
taille du poisson; 3) la presence de
l'aiguillat qui fait baisser l'effort; 4)
la presence de limon qui a reduit la
capacite de peche des filets maillants et
5) 1'incidence de crabes des neiges dans
les filets maillants. Ces pecheurs ont
aussi declare que le capelan etait plus
abondant en 1990 et que l'aiguillat etait a
la hausse depuis 3 on 4 ans. De plus, lee
courants pres de la Gaspesie etaient plus
forts en 1990.

(5) A Shippagan, N.-B. (5 mars 1991),
it a ete note que la morue a imaigre de 4Vn
a 4T plus tot qu'auparavant (possiblement
sous la glace?), ce qui aurait pu causer la
baisse des prises printanieres a Cheticamp.
Quand ils out peche pres de C2iéticaitp a
1'autci e, ils ont trouve que la morue
etait plus grosse et plus noanbreuse que
durant lee annees precedentes. Its ont
declare que la morue de 4T a toujours ete
petite, mais que lee tres gros poissons
sont beaucoup plus rares qu'en 1987 a peu
pres. I1 ont observe que la migration de la
morue de 4T a 4Vn a lieu a la fin de
novehre. Ie taux des prises a la seine
danoise est tcmbe d'environ 50 p. 100
depuis 1987. Les Pêcheurs estiment que
1' abondance de la morue a decru depuis
1986-1987.

(6) Les pecheurs de Tignish, I. -P. -E.
(7 mars 1991) ont declare que la bicanasse
de la morue etait a peu prey la mime en
1990 qu'en 1989, et que la morue etait plus
grosse. Certains s'ir uietaient des effets
du ncmbre aecru de 1'aiguillat sur lee
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increasing dogfish abundance on the
cod stocks due to predation on the
young and petition for food. As
with other groups, there is concern
over the effects of increasing seal
numbers on cod abundance and the
infestation rate by sealworm.

(7) Fisherman in Souris, P.E.I.
(25 March 1991) stated that the
average size of cod in 4T has always
been small in coamparison with cod in
other areas. They also reported very
high catch rates in November and felt
that the very low catches in the
spring were due to a change in the
migration route, possibly due to the
unusual ice conditions last spring.
They thought that cod abundance in
1990 was similar to that seen in
1989.

stocks de morue, a cause de la predation
des juveniles et de la competition pour la
nourriture disponible. cane leurs
eollegues, ces pecheurs s'inquietent des
effete de 1'augmentation des phoques sur
1' abondanoe de la morue et de 1' infestation
par le ver du phoque.

(7) Les pecheurs de Souris, I. -P. E.
(25 mars 1991) ont declare qu'en moyen e,
la mprue dans 4T a toujours ete plus petite
qua celle des autres secteurs. Its ont
aussi declare des taux de capture tres
eleves en navembre et estiment que lee
pietres prises du printenps sont dues a des
changements dans la voie migratoire, peut-
etre a cause de la presence inhabituelle de
la glace au printemcs dernier. Its
estimaient que la morue etait a peu pres
aussi abondante en 1990 qu'en 1989.

1) Catch and weight at age

In 1990, the sampling of the
ccmnercial fishery was similar to
that during 1989 for the last three
quarters (Table 6). For the first
quarter, only five samples (117
otoliths) were collected in January
andnone in February or March for the
Canadian catch of 8 416 tonnes
(16,072 t when the 4Vs catch is
included). The samples listed for
February represent samples and
otoliths from the Observer program
for the French Fleet. Otoliths from
the French catch (890 t) were used in
the age keys but length keys for the
Canadian and French catches were kept
separate.

The results of age determination
comparison (Table 7) were different
from those in 1989 in that one reader
did the bulk of the aging. The level
of agreement between readers and a
reference collection was generally
high. The law value for reader one in

is 	 '.: '

1) Prises et poids par classe d' acre

En 1990, l' echantillonnage de la
peche camnerciale resselait a celui de
1989 pour les trois derniers trimestres
(tableau 6) . Quant au premier trimestre, on
a seulement preleve cinq echantillons (117
otolithes) en janvier et aucun en fevrier
ni en mars pour ce qui est des prises
canadiennes de 8416 tonnes (16 072 t Si. on
inclut les prises de 4Vs). Les echantillons
de fevrier representent lee erhantillons et
lee otolithes preleves en mange du
programme des observateurs pour la
flottille francaise. Les otolithes
prelevees parmi les prises francaises (890
t) ont eta utilisees dans les Iles age mais
lee Iles longueur ont ete tenues'separees
pour lee prises canadiennes et frangaises.

Les resultats des coamparaisons de
lectures d'age (tableau 7) different de
ceux de 1989 en ce sens qu'un seul
tedinicien (lecteur) a effectue le plus
gros de la lecture d' age. En general, le
niveau de concordance entre lee lectures du
technicien et Belles dune collection de
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March was partly due to deterioration
in otoliths in the reference
collection.

Quarterly age-length keys were
constructed as described in Table 8.
The first key includes the catch of
4T-Vn cod in 4Vs during the winter
1990. The length frequencies by gear
andquarter (adjusted to the
corresponding landings) were used
with the appropriate age-length key
to obtain catch at age by gear and
quarter. Unsanpled landirygs were
estimated by multiplying catch at age
for the sampled gears by the ratio of
unsampled to sampled landings.

In 1990, the 1983 (age-7) and
1984 (age-6) year-classes both
comprised about 21% of the numbers of
fish in the mobile gear (trawlers and
seiners) catch at age (Table 9). The
1980 year-class (age-10), which
dominated in previous years,
contributed 8.7% of the numbers
caught by these gears. For the line
gears, the 1983 (16.1%) and 1984
(17.8%) year-classes also contributed
the greatest numbers to the catch but
the 1980 year-class contributed
almost 15% of the numbers caught. The
1983 year class (19.4%) was the
dominant one in the gillnet catch;
the 1980 year-class again contributed
almost 15% of the numbers caught by
this gear. As in other years, the
fixed gears caught proportionately
more fish age-10 and older when
compared with the mobile gears.
Agreement between the predicted catch
at age for 1989 (frcan Chouinard et
al. 1990) and that observed was
reasonably good (Fig. 3).
Proportionately more 4, 5, and 7
year-old fish and fewer 9, 10, and 11
year-old fish were caught than
predicted probably due, in part, to

reference 6tait 61eve. La faible valeur
cbternie par le lecteur en mars est due en
partie a la deterioration des otolithes de
la collection de reference.

L' etablissement des Iles age-loaigueur
trimestrielles est decrit au tableau.8. La
pr niere cle inclut les prises de movie de
4T-4Vn dans 4Vs en hiver de 1990. Les
frequences de longueur par engin et par
trimestre, ajustees aux dl bad
correspordants, ont etc utilisees avec lee

ac riees pour
determiner
l^s age-lo^ngue^.^' pprop

le taux de capture selon 1' age,
par engin et par trimestre. La capture par
age des débarqueinents non echantillonnes a
etc estimee en nultipliant le taux de
capture par 1'age, pour les engins
echantillonnes, par le rapport entre lee
debaque9ments non echantillonnes et les
débarquennts echantillonnes.

En 1990, les classes de 1983 (7 ans)
et de 1984 (6 ans) representaient toutes
deux environ 21 p. 100 du noire de poisson
capture selon 1' age, par les engins mobiles
(chalutiers et seineurs) (Tableau 9). La
classe de 1980 (10 ans), qui Fine les
prises des annees preoedentes, reprresentait
8,7 p. 100 des prises de ces engine. Lee
classes de 1983 (16,1 p. 100) et de 1984
(17,8 p. 100) etaient les plus importances
dans les captures de la peche aux lignes
alors que la classe de 1980 a contribue
presque 15 p. 100 des prises. La classe de
1983 (19,4 p. 100) a doming les prises aux
filets maillants; la classe de 1980 a
encore une fois contribua pres de 15 p. 100
du nombre capture par cet engin. Cate par
lee annees precedentes, lee engine fixes
ont capture en proportion plus de poissons
de 10 ans et plus que lee engins mobiles.
le taux de capture par classe d'age prevu
pour 1989 (de Chouinard et autres, 1990)
correspondait assez bien aux observations
(figure 3) . Proportionnellemnent, on a
capture plus de poissons de 4, 5 et 7 ans
et moires de poisson de 9, 10 et 11 ans que
prevu. Ceci est probablement da en partie
aux prises inferieures des engine fixes.



A 1'instar des annaes precedentes, le
tableau de la longueeur des prises selon
1' age, par trimestre et par engin (tableau
10), indique que lee engine fixes en
general capturent de plus gras poissons par
classe d'fige que lee engins mobiles. Le
poids moyen (en lag) des prises selon 1'Age
(tableau 11) a ete estime a partir d'une
regression taille-poids calculee selon lee
dons recueillies lore du releva de 1990.
Les parametres de la relation exponentielle
ataient :

10

the lower proportion of fixed gear
catch.

Similar to previous years, the
lengths-at-age by quarter and gear
(Table 10) indicate that fixed gears
generally catch larger fish at age
than the mobile gears. Average
weights-at-age (Table 11) were
calculated using the weight-length
regression derived from the 1990
research survey. The parameters of
the power curve were:

a = 0.000006659 b = 3.086417 r Z = 0.989 	 (n = 2892).

These regression parameters were very
similar to those reported for 1989 by
Chouinard et al. (1990).

Catch-, length-, and weight-at-
age for 1987 were recalculated using
the final landings and are presented
in Appendix III. Catch-, length-, and
weight-at-age for 1988 were also
recalculated using the final landings
and are presented in Appendix IV.

Catch-at-age for the years 1971
to 1990 is presented in Table 12 with
the corresponding weights-at-age in
Table 13. The 1980 year-class, which
has appeared in large numbers since
1985, accounted for 9.1% of the
numbers caught in 1990. The 1983 and
1984 year-classes represented nearly
41% of the catch (by number) and the
1985 year-class represented 15.2% of
the catch. The remainder of the
catch-at-age matrix is the same as
that reported in Chouinard et al.
(1990) except for 1987 and 1988,
which were recalculated from the
final landings (NAFO) . The average
weight-at-age for 1990 (Table 13)
were generally greater for fish 3 to
9 years-old whereas average weights
of fish age-10 and older still tend
to be in decline. The weights-at-age
for the 1979 (age-11) and 1980 (age-

Ces paranetres de regression etaient fort
semblables a ceux declares en 1989 par
Chouinard et autres (1990).

Les prises, lee longueurs et le poids
selon 1'age pour 1987 ont ete calcules a
nouveau a 1 'aide des donnees finales de
d arquements et sont presentees a 1' annexe
III. Les prises, lee longueurs et le poids
selon l'age pour 1988 out ete recalcules a
1'aide des donnas finales de debarquanents
et sont presentees a 1'annexe IV.

Les captures selon 1'age pour lee
annees 1971 a 1990 sont presentees au
tableau 12, et lee poids selon 1'age
correspondants sont au tableau 13. La
classe de 1980, qui est apparue en grand
ncombre depuis 1985, reprasentait 9,1 p. 100
du rcimbre capture en 1990. Les classes de
1983 et de 1984 representaient prey de
41 p. 100 des prises (selon le nombre) et
la classe de 1985 representait 15,2 p. 100
des prises. Le reste de la matrice des
captures selon 1'age est la m8me que Belle
rapportee par Chouinard et autres (1990)
sauf pour 1987 et 1988, dont lee calculs
ont ete repris en fonction des
débarqueiuents finals (OPANO) . La mooyenne du
poids selon Page pour 1990 (tableau 13)
est gereralement plus alevee pour lee
poissons de 3 a 9 ans tandis que lee poids
mayens des poissons de 10 ans et plus cast
encore tendance a baisser. Les poids selon
Page pour lee classes de 1979 (11 ans) et
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10) year-classes continued to be the
lowest in the series. These two year-
classes also had low weights in 1988
and 1989. Weights of fish older than
12 years were also lower than those
observed in most previous years. Some
of this decrease is due to the
continuing trend of a reduced
proportion of the catch taken by
fixed gears. As pointed out above,
fixed gears tend to catch larger fish
at age compared with mobile gears.

2) Commercial Catch Rates

As in previous years, a catch
rate index was calculated for the
otter trawls. A separate effort was
made to calculate a seiner index
based on recent years. As in previous
years, there is no index for the
inshore fleet (mostly vessels <45').

a) Otter trawl index - offshore and
midshore fleet

Data from 1966 to 1990 were used
in the analysis. Observations with
less than 10 units of either catch or
effort were removed. A multiplicative
model (Gavaris 1980) was used to
calculate a standardized catch rate
index.

Observations were allocated to
the following categories:
regiorVgear/tonnage-class; division;
month; and year. Gears with less than
20 observations were arbitrarily
eliminated from the analysis. Data
from Newfoundland in 1967 and 1968,
previously absent from earlier
analyses were included. Examination
of residuals from an initial analysis
indicated that weighting was not
necessary. The analysis of variance
and regression coefficients for the
final run are presented in Table 14.
The model explained 74% of the
variation and the coefficients for

de 1980 (10 ans) continuent d'être les plus
bas de toute la sexie. Ces deux classes
d'age etaient egalement plus petites en
1988 et 1989. Le poisson de plus de 12 ans
pesait aussi wins que celui observe durant
la plupart des ann es precedentes. Tine
partie de cette baisse set due au fait que
les prises des engins fixes continuent de
baisser. Cbme Woos 1'avons indique plus
haut, lee engine fixes ont tendance a
capturer du plus gros poisson par age que
lee engine mobiles.

Cone pour les annees precedentes, un
indice du taux de capture a ete calcule
pour lee chalutiers. On a calcule
separement 1'indice du taux de capture des
seineurs en fonction des resultats des
dernieres annees. C mme auparavant, it n'y
a pas d'indice pour la flottille cotiere
(bateaux de moires de 45 pi pour la
plupart).

a) Irdice du taux de capture des chalutiers
- flottilles hauturiere et semi hauturiere

L' analyse a ports sun des donnees des
annees 1966 a 1990. Les observations ayant
de moins de 10 unites de prises on d' effort
ont ete eliminees. Un modele n ultiplicatif
(Gavaris 1980) a ete utilise pour
normaliser 1'indiee du taux de capture.

Les observations ont &A classees
selon lee categories suivantes
region/engin/tonnage; division; moil et
annee. Les categories d'engins qui
cc ptaient moires de 20 observations ont ete
arbitraireient eliminees. Les donn6es de
Zerre-Neuve pour 1967 et 1968, qui etaient
absentee des analyses precedentes, ont été
ajoutees. L'exan z des residue dune
premiere analyse a revels cue la
ponderation n'etait pas necessaire. Les
resultats de l'analyse des coefficients de
variation et de regression pour lee
dernieres observations sont presentes au
tableau 14. Is modele explique 74 p. 100 de
la variation et lee coefficients de chaque
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each category were significantly
different from 0.0 (P < 0.001).
Residual plots are shown in Figure 4.

The overall trend is for
decreasing catch rates from 1968 to
1975 followed by increases to 1983, a
small drop in 1984, and increasing to
a peak in 1986. Rates decreased again
in 1987, 1988, and 1989. The 1990
catch rate was slightly higher than
that of 1989 (Fig. 5; Table 15).
Present catch rates remain at over
double the levels observed in the
1970s. Fishing effort was about the
same as that seen in 1989. The otter
trawl catch-rate-at-age (Table 16)
was obtained by dividing the otter
trawl catch-at-age by the effort
calculated fran the model.

b) Seiner catch rates

In previous years, the catch by
boats using seines has been excluded
from the catch rate analyses because
of difficulties in understanding how
the number of hours fished related to
the number of fish caught. This year,
log book data were analyzed to see if
there was a difference between seiner
catch rate expressed as catch per
hour and the rate expressed as catch
per set.

Data that included both hours
fished and number of sets were
available for 1985 to 1990 from Gulf
Region Statistics Branch. The hours
per set were calculated and the
frequency distribution was plotted
for each year (Fig. 6). The
distributions were wider than
expected, with a large percentage of
the sets longer than two hours. This
indicated that some searching and
processing time were still being
included in estimates of effort.
Notwithstanding, we decided to
proceed with the multiplicative model
analysis of both catch per hour and
catch per set to determine whether

categorie diffexaient enormement du 0.0 (P
0.001). la representation graphique des
resides est a la figure 4.

En general, les taux de capture ont
baisse de 1968 a 1975 et ont aug mente en
1983. En 1984, it y a eu une 1&lare baisse,
puis les prises out atteint un sonnet en
1986. Les taux ont a nouveau chute en 1987,
1988 et 1989. Le taux de capture de 1990
est leg6rement plus dlevd que celui de 1989
(figure 5, tableau 15) . Les taux de capture
actuels sont deux fois plus eleves
maintenant que pendant les annees 1970.
L'effort de peahe etait a peu pras le melee
que celui de 1989. Pour cbtenir le taux de
capture des chalutiers, selon 1'age
(tableau 16), on a divise les prises par
age des chalutiers, par l'effort de perhe,
calcule a partir du modele.
b) Taux de capture des seineurs

Auparavant, on excluait les prises
des seineurs des analyses sur le taux de
capture car it etait difficile de saisir la
relation entre le ncmbre d'heures de padre
et le nanbre de poissons captures. Cette
année, noes avons analyse les donnees des
journaux de bond pour voir s'il y avait une
difference  entre le taux de capture a la
seine exprime en capture par heure et le
taux exprime en tant que capture par trait
de chalut.

La Direction des statistiques, region
du Golfe, a fourni des donnees qui incluent
a la fois le noombre d'heures de peche et le
ncmbre de traits de chalut de 1985 & 1990.
Le rn fibre d'heures par trait de chalut a
eta etabli et la distribution des
frequenees a ete tracee pour chaque annexe
(figure 6). Les distributions etaient plus
larger que prevu et un grand pourcentage
des traits duraient plus de deux heures.
Par consequent, une partie du terms caiçris
dans la recherche et la transformation
etait encore incluse dans les estimations
du taux d'effort. Nearmoins, noes avons
decide d'aller de 1'avant aver 1'analyse du
modele multiplicatif des prises par heure
et des prises par trait, pour determiner Si



13

either or both were usable as an
abundance index.

The data were aggregated by unit
area, gear (Danish seine or Scottish
seine), month, and year. Observations
with catch or effort values <10 were
deleted from the analyses. Results of
the regressions are shown in Table 17
for catch per set and Table 18 for
catch per hour. Inexplicably, the
catch/set model did not perform
better than the catch/hour model.
Both the catch per hour and catch per
set n dels explained >60% of the
variation and, with the exception of
'gears' in the catch per hour model,
all categories in both models were
significantly different from 0.0 (P <
0.001). The residuals for the catch
per set model are shown in Figure 7;
those of the catch per hour model in
Figure 8. The trends in catch rates
over time generally were the same for
both models ( Fig. 9) - increasing
from 1985 to 1986, a decrease in
1987, an increase in 1988, and then
decreasing to 1990. Unfortunately,
the same questions regarding haw
effort was recorded prior to 1985 by
the seiner fleet remain. Furthermore,
reported catches increased 10-fold
from 1976 to 1983, which suggests
that scene learning occurred during
the first few years the gear was used
by the fleet. Thus, the data set
could not be extended to include the
NATO data (recorded as catch per
hour) that starts in 1976. Given
these problems, it is premature to
calculate a catch index based on
seiner catch and effort.

3) Discarding Practices

Observer estimates of discards
of cod in 4T were available from both
the Quebec and Gulf observer program
and, when combined, covered May to
November.

1'un ou 1'autre ou les deux sont
utilisables ccmiie indice d'abondance.

les donna es out ete regrouupees par
secteur, par ergin (seine danoise on
aoossaise), par mois et par arunée. Les
observations dont les valeurs des prises on
de 1'effort etaient inferieures a 10 ont
ete anises de 1'analyse. Les resultats des
regressions sont montres au tableau 17 pour
les prises par trait et au tableau 18 pour
les prises par heure. Inexplicablement, le
modele des prises par trait n'a pas donne
de meilleurs resultats que le modele des
prises a 1'heure. Les deux modeles ont
explique moans de 60 p. 100 de la variation
et a 1'exception des "engins" dans le
modele des prises a 1'heure, toutes les
categories des deux modeles etaient tres
differentes de 0.0 (P < 0.001). Les
residus du modele des prises par trait sont
indiques a la figure 7; ceux du modele des
prises a 1'heure sont indiques a la figure
8. Les tendances relatives au ,taux de
capture echelonne sur une periode de temps
etaient generalement les memes pour les
deux modeles (figure 9) - augmentation de
1985 a 1986, baisse en 1987, hausse en 1988
et baisse en 1990. Naiheureusement, on n'a
pas encore trouve reponse a la question sur
la fagon dont lee seineurs consignaient
1'effort avant 1985. De plus, les prises
declarees out decuple de 1976 a 1983, cue
qui suggere que 1'on a appris de nouvelles
donnees pendant lee premieres annees
d'utilisation des engins par la flottille.
Par consequent, 1'enle de donnees me
peut pas titre etendu pour inclure lee
donnees de 1'OPANO (declarees sous la
rubrique des prises a 1'heure) a partir de
1976. Caanpte tenu de aes proble ues, it
serait premature de calculer 1'indice du
capture en fonction des prises et de
1'effort des seineurs.

3) Resets a la mer

Les observateurs avaient etabli des
estimations du taux de rejet a la mer, pour
lee regions du Quebec et du Golfe. Une fois
lee estimations regroupaes, elles visaient
lee mois de mai a novembre.
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Anne Naanbre de 	 Ncubre de
sorties 	 traits

Year 	 No of 	 No of
trips 	 sets

1988 	 35 	 279

1989 	 31 	 215

1990 	 28 	 227

Prises % de rejets Mois
d,servees (en poids) vises
(en )

Catch 	 Percent Months
observed (t) discards covered

(by weight)

354 	 15,5 	 avril
a nov.

207 	 9,2 	 avril
anw.

296 	 4,8 	 avril
a nov.

The estimates for 1990 were lower
than those for the two previous
years. Estimates of discarding by
number were available for a smaller
number of sets:

Les estimations pour 1990 etaient plus
basses que celles des deux annees
precedentes. Les estimations du taux de
rejet en mer (en nathre d' it dividus) naus
ont ete fournies pour un plus petit nombre
de traits :

Anne Nombre de Prises (t) Rejets (t) % par poids % par ncanhre
traits

Year 	 No. of 	 Catch (t) Discards (t) % by weight % by number

1990 	 30 	 35 	 2,8 	 8,0 	 16,4

For this sample, the percent
discarded by weight was greater than
for the larger sample and, as
expected, the proportion discarded by
number is about double the estimate
by weight; the discarded fish are
much smaller than the average size
caught.

Data collected by the
International Observer Program (IOP)
of Scotia-Fundy Region for 1980 to
1990 were examined to determine the
extent of discarding of 4T cod in 4Vn
during winter. The sample size has
varied greatly between years,
nevertheless, the results (Table 19)
indicate that discard rates have
increased from about 0.4% in 1986 to
about 8%

Pour cat echantillon, le pourcentage de
rejets en mer selon le poids, etait plus
eleve que pour le plus gros echantillon et,
c rt prevu, la proportion de rejets en mer
selon le nmbre est a peu pres le double de
1'estimation du rejet par poids; les
poissons rejetes en mar sont beauooup plus
petits que la moyenne du poisson capture.

Les donnees prelevees dans le cadre
du Programme international des observateurs
(PIO) de la region de Scotia-Fundy, pour la
periods de 1980 a 1990, ont eta examinees
pour determiner 1'otendue des rejets, en
hiver, de la morue de 4T dans 4Vn. Ia
taille de 1'echantillon a beau cup change
d' une anne+e a 1' autre; nearmins les
resultats (tableau 19) indiquent que les
taux de rejets en mer out au mmte
d'environ 0,4 p. 100 en 1986 a environ 8 p.
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in 1990 - the highest value observed
in the series. Discards of 5 to 8%
(by weight) represent a large number
of small fish. By accumulating these
data, estimates of discards
eventually could be incorporated into
the analyses.

4) Research Survey Data

During the Groundf ish AbtuxIance
Research Survey in September 1990, a
total of 141 sets were completed - 23
fewer than in 1989. The
stratification scheme for the
research survey is shown in Figure
10.

Mean ni.nthers per taw at age 3+
estimated from the 1990 survey were
74% of those reported in 1989. For
ages 5+, the estimates were 55% of
those observed in 1989 but still
three to four times those observed
during the mid-1970s (Table 20). For
ages 8+, the 1990 estimates were
about the same as those reported in
1987. The 1990 survey indicated that
the 1980 year-class was still present
in reasonably large numbers and that
the 1987 year-class is still strong.
The  988 year class eared to beappiaae i.^vv j^.^ appeared
strong in 1989 ((iouinard et al.
1990), however, it appears to be
relatively weak in the 1990 survey.
The estimate for age-1 in 1990
appeared to be near average. The
coefficients of variation for the
most abundant age groups (ages 3 to
12) were the lowest in the series;
they ranged from 10 to 14% (Table
21).

Mean numbers per tow were
highest in Strata 422 and 418 (see
Fig. 8 for strata locations). In the
1989 survey, the highest numbers were
in Strata 417 and 428 (O inard et
al. 1990). Length frequencies from
the 1987 to 1990 surveys are
presented in Figure 11. The large
proportion of fish <25 an long

100 en 1990 - la plus haute valeur de la
serie. Des taux de rejet de 5 a 8 p. 100
(par poids) representent une grande
quantite de petits poissons. En accLmulant
ces donnees, des estimations des rejets
pairront eventuellement titre integrees aux
analyses.

4) Dunnées obtenue par les releves

Au cours du releve sur 1' abor ance du
poisson de fond en septembre 1990, on a
realise en tout 141 traits de chalet, snit
23 de noins qu'en 1989. Le plan de
stratification de tie releve est indique a
la figure 10.

En 1990, le nombre moyen de poissons
de plus de 3 ans, par trait de chalut,
etait de 74 p. 100 noins eleve qu'en 1989.
Les poissons de 5 ans et plus
representaient 55 p. 100 du nombre observe
en 1989 mais ils etaient encore de trois a
quatre fois plus nombreux que ceux observes
au milieu des annees 1970 (tableau 20).
Pour les poissons de 8 ans et plus,
1'estimation de 1990 et de 1987 sont a peu
pres semblables. Le releve'de 1990 indique
que la classe de 1980 est encore presente
en quantite assez inportante et cue la
classe de 1987 est encore forte. la classe
de 1988 semblait forte en 1989 ((wuinard
et autres, 1990), mail elle noun est parue
relativement faible dans le releve de 1990.
L' estimation de 1990 pour les individus de
noins d'un an etait proche de la moyenne.
Les coefficients de variation des groupes
d'age les plus abondants (3 a 12 ans)
etaient les plus bas de la serie, variant
de 10 a 14 p. 100 (tableau 21).

Les strates 422 et 418 repro paient
le ncmbre moyen d'individus le plus eleve
par trait de chalut (la figure 8 donne
1'emplacenent des strates). Dons he releve
de 1989, les noYnbres les plus eleves
etaient daps les strates 417 et 428
(Chouinard et autres, 1990). Les frequenoes
des longueurs, determinees au cours de 1987
a 1990, sont presentees a la figure 11. La
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observed in 1989 were no longer
present, and the 1990 distribution
was more similar to that observed in
1988.

As in other assessments of this
stock, the largest nu±ers of
juveniles (ages 2 and 3) were found
in Stratum 422 (Miramichi Bay-Shediac
Valley) but Strata 431, 429, and 434
(north of P.E.I.)were also important
(see also (luminard et al. 1991).
There were fewer juveniles in Strata
418 (Baie-des-thaleurs) and 428 (near
the Magdalen Islands) than in
previous years.

an size at age, whether
measured as fork length (Table 22) or
weight (Table 23), of most age-groups
(age-3 excepted) declined during the
1980s. The 1979 and 1980 year-classes
continue to show the smallest mean
size-at-age in the series, however,
for ages 5 to 10 in 1990, the average
size was larger than that observed in
1988 or 1989 and the average weight
at age for age-5 fish has now shown
slight increases for the last five
years. This pattern is almost
identical to that seen in the mean
size-at-age data fraam the ea m ercial
catches (Table 13).

1) SPA Calibration

Sequential population analysis
(SPA; Pope 1972) was calibrated using
two formulations of the "adaptive
framework" (ADAPT; Gavaris 1988). The
first formulation was the one used in
the previous assessment of this stock
(Chauinard et al. 1990), with the
addition of the 1990 data. The
second, and preferred, formulation
(Table 24) was similar to the first
but added the 16+ group (as requested
by Steering Cca miittee) and the

grande proportion de poissons inferieurs a
25 an, qui avait ate rearciée en 1989,
n'atait plus la et la distribution de 1990
resse blait davantage a celle observee en
1988.

Conine pour les autres evaluations de
ce stock, la plus grande quantite de
juveniles (2 et 3 ans) a etd reparee dare
la strate 422 (baie de Miramichi et vallee
de Shediac) mail les strates 431, 429 et
434 (nord de 1'I.-P. E.) dtaient aussi
importantes (Criauinard et autres, 1991) . Ii
y avait moins de juveniles dans la strate
418 (baie des thaleurs) et 428 (pras des
Iles de la Madeleine) qu'au tours des
annees precedentes.

La taille mayenne par age, qu'elle
soit mesuree en longueur a la fourche
(tableau 22) ou en poids (tableau 23), de
la plupart des groupes d' age (sauf le
groupe des wins de 3 ans) a connu une
baisse durant lee anndes 1980. Lea classes
de 1979 et de 1980 continuent de montrer la
plus faible taille mayenne selon 1'age de
toute la serie. Mais pour les 5 a 10 ans en
1990, la taille mayenne etait superieure a
celle abservee en 1988 ou 1989 et le poids
moyen selon 1' age du poisson de noins de 5
ans accuse une legere hausse depuis cinq
ans. Cette evolution est presque identique
a celle thservee au niveau de la taille
mayenne selon 1'age, d'apres les donnees de
la peche ecamierciale (tableau 13).

c - ESTThATIW ws PARPiMETRES DES 8'zocics

1) Etalonnage de 1 'ASP

L'analyse sequentielle des
populations (ASP; Pope 1972) a ete
etalonnee en utilisant deux expressions de
la methode "A1 Pr" (Gavaris 1988). La
premiere formule etait Belle qui avait déjà
servi dans 1'evaluation precedente de ce
stock (Ch uinard et autres 1990) ; on y a
ajoute lee donnees as 1990. La deuxi^xne
formule, et la plus populaire, (tableau 24)
etait semblable a la premiere mais on y a
ajout6 le groupe des 16 ans et plus (a la
demande du c n.ite directeur) et la mayenne
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weighted average F of fully recruited
ages (9 to 12 year-olds), rather than
of ages 8 to 10 (used last year),
were used to estimate the F for the
oldest age-groups. This latter change
is thought to more accurately
describe the fishing mortality on the
older fish. The indices used were
mean number per tow for ages 3 to 10
frQn the research surveys and otter
trawl catch rates for ages 5 to 12.
The parameters estimated were: (1)
the abundance of 3 to 12 year-old cod
in 1990; (2) the coefficients of
catchability for the research survey;
and (3) the coefficients of
catchability for the otter trawlers.
For each analysis, constraints were
placed on the parameters for the
initial analyses and then removed for
the final iteration. The results of
the two formulations differed very
little, thus, only the results of the
second formulation are described in
this document.

All parameters estimated
differed significantly from 0.0 and
the coefficients of variation on
abundance estimates ranged from 18 to
48% The estimates of the parameters
and their residuals are presented in
Table 25. The coefficients of
catchability for the research survey
indicated full recruitment at ages 5-
6, as was found in 1989. Similarly,
the coefficients of catchability for
the otter trawls indicate full
recruitment to this gear at about
age-7.The correlation matrix of the
parameters (Table 26) did not contain
high values. Observed and predicted
values for the research surveys and
otter trawl catch rate at age are
presented in Figures 12 and 13,
respectively. The patterns observed
in 1990 were very similar to those
presented in the last assessment.

pondaree F des classes d' age a plein
recrutement (9 a 12 ans), a ete utilisee
plutot que celle des classes de 8 a 10 ans
(utilisees 1' an dernier), pour estimer la
valeur F pour les classes plus agees. On
estime que ce dernier changanent per et de
decrire de fagon plus precise la mortalite
due a la peche des plus vieux poissons. Les
indices utilises sont celui des nombres
moyens par trait, pour les classes de 3 a
9 ans (selon les donnaes du releva) et
oelui des taux de capture des chalutiers
pour les 5 a 12 ans. Les parametres evalues
ataient les suivants : 1) 1'abondance de la
norue de 3 a 12 ans en 1990; 2) les
coefficients de possibilite de capture pour
le releve et 3) les coefficients de
possibilite de capture pour les chalutiers.
Pour chaque analyse, des contraintes cast
ete placees sur les parametres de 1'analyse
initiale puffs retirees pour 1'iteration
finale. Il y a peu de differences dans les
rasultats des deux analyses. Par
consequent, seuls les resultats de la
deuxieme analyse sont decrits dans le
present document.

Taus les paraimetres estimas etaient
significativement differents de la valeur
0,0 et les coefficients de variation des
estimations d'abondance se situaient entre
18 at 48 p. 100. Les estimations des
parametres et leurs residus sont presentes
au tableau 25. Les coefficients de
possibilite de capture pour le releve
indiquent un plafonnement a l'age 5-6,
came on l'avait trouve en 1989. De mime,
les coefficients de possibilite de capture
pour les chalutiers indiquent que les
poissons sont pleinement recrutas par ass
engine vers 7 ans. La matrice de
correlation des parametres (tableau 26) ne
contient pas de valeurs elevees. Les
graphiques des valeurs abservees et
predites pour les releves et lee taux de
capture des chalutiers par classe d'age
sont presentes aux figures 12 et 13
respec.-tivement. la courbe observee en 1990
etait tres semblable a celle de la dernicre
evaluation.



18

1) Recruitment, stock size, and
fishing mortality

The estimate of the 1987 year-
class (age-3 in 1990) was 163 million
fish (Table 27) . Due to the
relatively high coefficient of
variation on the estimate, it was
deemed appropriate to set this year-
class equal to the geometricc mean of
age-3 recruits from 1971 to 1989 (102
million fish) for the projections. As
was found in the last assessment
(Chouinard et al. 1990) , the
estimate of the 1984 year-class (age-
3 1987) was near the geometric mean
and the 1979 and 1980 year-classes
are still the strongest in the time
series. The mid year bicamass (Table
28) in 1990 was 361,000 tonnes.The
midyear biomass estimate for 1989
became 324,000 tonnes (down 15%)
coanpared with 379,000 t estimated in
Chouinard et al. (1990). Fully
recruited fishing mortality (ages 9+
= 0.278 in 1990) has decreased in
recent years but is still higher than
the F0.1 target level (F = 0.2) (Table
29).

D - RE8UZl1TB

1) Recrutement. taille du stock et
nortalite due a la pêct,e

L'estimation de la classe de 1987 (3
ans en 1990) etait de 163 millions
d'individus (tableau 27). A cause du
coefficient de variation eleve, it a ete
jute approprie d'ajuster cette classe d' age
a la moyenne gecAnetrique des recrues de 3
ans, de 1971 a 1989 (102 millions de
poissons) pour nos previsions. Coieme on 1'a
trarve dans la derniere evaluation
(C ouinard et autres, 1990), 1'estimation
de la classe de 1984 (3 ans en 1987) etait
proche de la moyenne geometrique et les
classes de 1979 et 1980 sont encore lee
plus fortes de la serie chronologique. Au
milieu de 1990, la biamasse (tableau 28)
etait de 361 000 tonnes. L'estiination du
milieu de 1989 est devenue 324 000 tonnes
(baisse de 15 p. 100) ccmarativement a 379
000 t estimee par Chouinard et autres
(1990). Le taux de mortalite due a la perhe
au plein recrutement (9 ans et plus = 0,278
en 1990) a baisse depuis quelques annees
mais est encore plus eleve que le niveau
cible de F01 (F = 0,2) (tableau 29).

This stock is currently managed
on a mnilti-year plan. Projections
were made to 1993. The input data for
the projections and the only
management option are listed in Table
30. Weights at age were calculated as
the mean from 1988 to 1990. Partial
recruitment was derived from the
fishing mortalities from 1986 to
1989. Fish are fully recruited at
age-9. Recruitment for 1991 to 1993
was set at the geanetric mean for the
1968 to 1985 year-classes (102
million fish). Consistent with the
research survey results, the current
estimate of the 1990 mid-year biomass
(320,000 t) was lower than estimated

E - P'REVISIB

Ce stock est actuellement gere en
fonction d'un plan pluriannuel. Les
previsions ont ete faites jusqu'en 1993.
Les donnees d'entree relatives aux
previsions et la seule option de gestion
sont en n Tees au tableau 30. Las poids
selon 1' age ont ete fixes coamtie etant la
moyenne, de 1988 a 1990. Le recrutement
partiel est derive des taux de mortalite
due a la peche, de 1986 a 1989. Le poisson
est catpletement recrute a 1' age de 9 ans.
Le recrutement de 1991 a 1993 a ete etabli
au niveau de la moyenne geametrique pour
les classes de 1968 a 1985 (102 millions de
poissons). Conform6wnt aux resultats du
releve, 1'estimation actuelle de la
bicmasse du milieu de 1990 (320 000 t) est
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last year (364,000 t). If the cod
catches in 1991 to 1992 are as
described in the 1991 Management
Plan, the fully recruited Fs should
not increase but would likely remain
above the target Fay and the stock
biomass should not decline
appreciably.

It is noted here that the age-3
recruitment was set at 102 million
but has been greater than this value
every year since 1976 (excepting
1981). Secondly, mean size-at age
continues to change, with mean
weights for fish <10 years old
increasing and weights of older fish
continuing to decline as the 1979 and
1980 year-classes continue to hove
through the population. Thus the
average weights of used for ages 5 to
8, which dominate the fishery, are
low and the average weights of fish
10 to 15 are high.

infdrieure a celle prevue 1' an dernier (364
000 t) . Si les prises de mor.ie de 1991 a
1992 soot telles que decrites dans le plan
de gesticn de 1991, les valeurs F au plein
rerrute ent ne devraient pas augmenter mais
devraient demeurer au-dessus du F01 vise,
et la bianasse du stock ne devrait pas
baisser de fagon considerable.

Vacs ranarquerez ici que le
recrutanent de la classe des 3 ans a 6te
fixe a 102 millions d'individus mais qu'il
est supexieur a oette valeur chayue annee
depuis 1976 (sauf 1981) . Deuxinent, la
taille moyenne selon 1'age continue de
changer : le poids mayen du poisson de
moins de dix ans augmente et celui du
poisson plus age baisse a r esure que les
classes de 1979 et de 1980 poursuivent leur
intrusion dans la population. Ainsi, le
poids mayen du poisson des classes de 5 a 8
ans, qui ont dcanine la peahe, est bas et le.
poids noyen du poisson de 10 a 15 ans est
eleve.
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Table 	 1: Nominal 4TVn (Jan.-Apr.) cod catch and total allowable catch

(TAC) for 1950 to 1990. Sources: a. 1950-1964 from Lett, 1978

b. 1965-1988 from NAFO statistics, 	 C. 1989 and 1990 provisional

from Department of Fisheries and Oceans, Statistics Branches.

d. includes 7656 t from 4Vs

Tableau 1: Prises nominates et total des prises admissibles (TPA) de morue

dans 4T-Vn (jan.-avr.) de 1950 a 1990. Sources: a. 1950-1964 de
Lett, 1978 b. 1965-1988 des statistiques de l'OPANO, c. 1989 et

1990 des donnees pretiminaires des Directions des Statistiques, MPO.

d. inctuant 7656 t a partir de 4Vs

NOMINAL 	 NOMINAL

YEAR 	 CATCH 	 TAC 	 YEAR 	 CATCH 	 TAC

(t) 	 (t)

ANNEE 	 PRISES 	 TPA 	 ANNEE 	 PRISES 	 TPA

NOMINALES 	 NOMINALES

(t) 	 (t)

a

	

1950 	 44023 	 - 	 71 	 56375 	 -

	

51 	 34827 	 - 	 72 	 65291 	 -

	

52 	 41956 	 - 	 73 	 50635 	 -

	

53 	 58911 	 - 	 74 	 48747 	 63000

	

54 	 63901 	 - 	 1975 	 42471 	 50000

	

1955 	 65227 	 - 	 76 	 33415 	 30000

	

56 	 104469 	 - 	 77 	 22219 	 15000

	

57 	 89131 	 - 	 78 	 37892 	 38000

	

58 	 86582 	 - 	 79 	 55996 	 46000

	

59 	 70720 	 - 	 1980 	 54634 	 54000

	

1960 	 66013 	 - 	 81 	 65177 	 53000

	

61 	 65583 	 - 	 82 	 58193 	 60000

	

62 	 66664 	 - 	 83 	 61295 	 62000

	

63 	 70202 	 - 	 84 	 55364 	 67000

	

64 	 60547 	 - 	 1985 	 62138 	 67000

b

	

1965 	 63027 	 - 	 86 	 63695 	 60000

	

66 	 54851 	 - 	 87 	 51126 	 45200

	

67 	 41316 	 - 	 88 	 52058 	 54000

c

	

68 	 46551 	 - 	 89 	 49953 	 54000

c,d

	

69 	 47819 	 - 	 1990 	 57592 	 53000

	

1970 	 64465 	 -



968

300

1143

985

1236

1521

723

18205

482

1079

246

2148

2207

350

152

1403

655

150

311

281

3947

382

912

328

1183

1087

1423

1393

934

17290

494

1083

246

2154

2121

1369

152

1449

708

74

482

281

4545

488
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Table 2: Resource allocation scheme for cod in Division 4T and Subdivision 4Vn (Jan.-Apr.) for 1990.

Tableau 2: Tableau des allocations pour La morue dans La division 4T et La sous-division 4Vn (jan.-avr.) en 1990.

Area / Zone

4T

Initial

Allocation

Initiate

Gear - Period / Engin - period 	 (t)

M.G./E.M. 65-100'

Groundfish fleet / Poissons de fond
	

953

Crab vessels / Crabiers
	

294

Groundfish-shrimp / Poissons de fond-crevettes
	

1123

E.A. Western NfLd / A.E. Quest de Terre-Neuve
	

950

M.G. / E.M. 45-64'

Overlap vessels (4Vn)/Bateaux de chevauchement (4Vn)
	

1216

Crab vessels / Crabiers
	

1521

Shrimp vessels / Crevettiers
	

687

G.V. 50-65' based in 4T / B.P.F. 50-65' bases en 4T
	

17560

G.V. 45-49' based in 4T / B.P.F. 45-49' bases en 4T
	

1216

(Apr. 23 - May 13 / 23 avr. au 13 mai)

(May 14 - Dec. 31 / 14 mai au 31 dec.)

M.G. / E.M. <45'
	

4710

M.G./E.M. < 45' (Apr. 10-Apr. 22 / 10 avr. au 22 avr.)

M.G./E.M. < 45' (Apr. 23-June 30 / 23 avr. au 30 juin)

M.G./E.M. < 45' (July 01-Nov. 14 / 1 juiL. au 14 nov.)

M.G./E.M. < 45' (Nov. 15-Dec. 31 / 15 nov. au 31 dec.)

M.G. / E.M. < 45' Gulf North / Golfe Nord

(Apr. 29 - May 14 / 29 avr. au 14 mai)

(May 15 - July 28 / 15 mai au 28 juil.)

(July 29 - Dec. 31 / 29 juil. au 31 dec.)

Bycatch / Prises accidenteLs

Scotia-Fundy

F.G./E.F. <65' (Apr. 1 - June 10 / 1 avr. au 10 juin)
	

3690

F.G./E.F. < 65' (June 11 - Nov. 4 / 11 juin au 4 nov.)
	

8538

F.G./E.F. < 65' (Nov. 5 - Dec. 31 / 5 nov. au 31 dec.)
	

382

Final

Allocation
	

Catch

Finale
	

Prises

(t)
	

(t)

4Vn 	 All / Thus > 100' 7085 7085 6864

M.G. 	 / E.M. 65-100' 90 90 94

M.G. / E.M. 45-64' 540 540 828

M.G. / E.M. < 45' 225 225 608

F.G. 	 / 	 E.F. 65-100' 90 90 69

F.G. 	 / E.F. 45-64' 170 170 0

F.G. 	 / E.F. < 45' 600 600 81

France 1360 1360 937

1

Notes: 	 preliminary Canadian Atlantic Quota report / preliminaires Rapport canadiens des contingents de l'Atlantique

M.G. - Mobile Gear 	 E.M. - Engins mobiles

F.G. - Fixed Gear 	 E.F. - Engins fixes

G.V. - Groundfish vessels 	 B.P.F. - Bateaux de poissons de fond

E.A. - Enterprise Allocation 	 A.E. - Allocation par Entreprise
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Table 3: Provisional 4T cod catches (t round weight) during 1990 by gear type and month

in Maritime Provinces, Newfoundland and Quebec.

Tableau 3: Prises preliminaires de morue en 4T (t - poids vif) en 1990 par engin et par mois pour

Les Maritimes, Terre-neuve et Quebec.

PROPORTION

MONTH - MOIS OF / DE

4T-Vn

GEAR - ENGIN J F M A M J J A S 0 N D TOTAL (J-A)

MARITIMES

OTB-1 23 237 387 178 87 122 385 593 101 2113 4.23

OTB-2 105 10 423 868 891 252 213 102 436 4719 745 8764 17.55

OTM-2 152 152 0.30

ST 7 105 112 0.22

SND 1 1143 1652 1924 670 267 162 679 2533 8 9039 18.10

SSC 205 292 255 142 30 53 110 400 1487 2.98

SPR 19 194 354 83 26 11 19 158 864 1.73

GNS 11 45 163 284 274 288 153 10 1228 2.46

LLS 14 13 162 95 99 177 299 27 886 1.77

LHP 2 34 88 89 155 128 6 502 1.01

FPN 62 31 11 1 105 0.21

TOTAL 105 162 1 1826 3302 4083 1890 1092 993 2094 8823 881 25252 50.57

NEWFOUNDLAND - TERRE-NEUVE

OTB-1 0 0.00

OTB-2 0 0.00

SSC 0 0.00

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

QUEBEC

OTB-1 	 1 	 129 	 633 	 547 	 484 	 114 	 162 	 97 	 19 	 2186 	 4.38

OTB-2 	 5 	 860 2320 1842 1355 	 280 	 536 	 629 	 52 	 7879 	 15.78

OTM-2 	 0 	 0.00

PTB 	 6 	 3 	 8 	 2 	 19 	 0.04

ST 	 3	 1	 1 	 26 	 31 	 0.06

SDN 	 29 	 53 	 129 	 68 	 91 	 109 	 20 	 499 	 1.00

SSC 	 137 	 325 	 260 	 122 	 86 	 217 	 213 	 155 	 1515 	 3.03

GNS 	 1 	 7 	 48 	 155 	 118 	 155 	 141 	 107 	 29 	 761 	 1.52

LLS 	 87 	 232 	 317 	 382 	 398 	 303 	 10 	 1729 	 3.46

LHP 	 4	 51 	 83 	 98 	 124 	 93 	 8 	 461 	 0.92

Misc. 	 4 	 4 	 7 	 9 	 5 	 2 	 31 	 0.06

Total 	 0 	 0 	 1	 150 	 1489 	 3708 3166 	 2643 	 1374 	 1559 	 950 	 71 	 15111 	 30.26

Total 4T 	 105 	 162 	 2 1976 4791 	 7791 5056 3735 2367 3653 9773 	 952 	 40363 	 80.83

(Codes: OTB-1 = otter trawl (side), OTB-2 = otter trawl (stern), OTM-2 = midwater trawl (stern), PTB = bottom pair trawl,

ST = shrimp trawl, SDN = Danish seine, SSC = Scottish seine, SPR = pair seine, GNS = gillnets (set),

LLS = set lines, LHP = handlines, FPN = uncovered poundnets, MIS = miscellaneous)

(Codes: OTB-1 = chalut (c t), OTB-2 = chalut (arriere), OTM-2 = chalut semi-pelagique (arriere), PTB = chalut-boeuf,

St = chalut a crevette, SDN = senne danoise, SSC = senne ecossaise, SPR = senne a 2 bateaux, GNS = filets
maillants (ancres), LLS = palangres, LHP = tinges a main, FPN = trappes ouvertes, MIS = autres)
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Table 	 4: Provisional 4Vn (Jan.-Apr.) cod catches (t round weight)

during 1990 by gear type and month in Maritime Provinces,

Newfoundland and France. (Gear codes are as in Table 3)

Tableau 4: Prises preliminaires (t - poids vif) de morue en 4Vn (jan.-avr.)

en 1990 par engin et par mois pour Les Maritimes, Terre-Neuve

et La France. (Les codes d'engin sont Les memes qu'au Tableau 3)

PROPORTION

OF / DE
MONTH - MOIS 4T-Vn

GEAR - ENGIN 	 J F 	 M A TOTAL 	 (J-A)

MARITIMES

OTB-1 875 361 	 231 629 2096 	 4.20

OTB-2 2527 407 	 370 507 3811 	 7.63

OTM-2 10 	 7 1 18 	 0.04

PTS 0 	 0.00

SDN 41 9 50	 0.10

SSC 3 3 	 0.01

GNS 7 7	 0.01

LLS 15 54 74 143 	 0.29

TOTAL 3458 832 	 608 1230 6128 	 12.27

NEWFOUNDLAND - TERRE-NEUVE

OT8-1 	 0 	 0.00

OTB-2 	 222 	 1299 	 476 	 510 	 2507 	 5.02

OTM-2 	 1 	 1	 0.00

TOTAL 	 222 	 1299 	 476 	 511 	 2508 	 5.02

FRANCE

OTB-1 	 0 	 0.00

018-2 	 731 	 159 	 47 	 937 	 1.88

Total 	 0	 731 	 159 	 47 	 937 	 1.88

TOTAL 4Vn 	 3680 	 2862 	 1243 	 1788 	 9573 	 19.17
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Table 	 5: Cod catch (t) by gear in 4TVn (Jan.-Apr.) 1965-1990.

Tableau 5: Prises de morue (t) par type d'engin dens 4T-Vn (jan.-avr.) de 1965 a 1990.

GEAR - ENGIN

YEAR Otter trawl Seines Gitlnets Longlines Handlines Misc. TOTAL

ANNEE Chaluts Sennes Filets Palangres Linges Autres

mailtants a main

1965 48371 2673 3571 3189 - 5223 63027

1966 36684 2391 9414 1302 - 5060 54851

1967 23971 2225 9942 1579 2371 1228 41316

1968 28205 994 12933 395 2883 1141 46551

1969 27048 1228 9578 3710 5020 1235 47819

1970 43059 1793 9786 5490 3191 1146 64465

1971 35463 2255 9676 3008 3985 1988 56375

1972 46462 2115 7854 995 2100 5765 65291

1973 35798 2106 8129 420 2127 2055 50635

1974 34565 1741 6070 906 1266 4199 48747

1975 28408 1972 6327 139 3527 2098 42471

1976 25170 1354 4449 55 1169 1218 33415

1977 10964 3058 5931 207 1114 945 22219

1978 22539 4474 8929 155 1342 453 37892

1979 31576 8767 12022 615 1781 1235 55996

1980 32473 9977 4260 1443 723 5758 54634

1981 33963 12327 4053 5839 1055 7940 65177

1982 30627 11273 4175 3781 872 7465 58193

1983 31979 13763 3010 3070 1270 8203 61295

1984 31593 10616 6891 3738 1862 664 55364

1985 39524 11822 5287 3208 2062 235 62138

1986 38090 15372 4248 4018 1937 30 63695

1987 29650 9639 4792 4912 2085 48 51126

1988 31365 11982 3936 3160 1580 35 52058

1989 30009 13289 2877 2712 1014 52 49953

1990 38282 13457 1996 2758 963 135 57591 a)

a) 	 includes 7656 t from 4Vs/inctuant 7656 t a partir de 4Vs
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Table 	 6: Number of fish sampled from the 4TVn (Jan. -Apr.) cod fishery in 1990.

(Number measured / number aged)

Tableau 6: Nombre de poissons echantillonnes sur le stock de morue de 4T-Vn (jan. -avr.) en 1990.

(Nombres mesures / nombres dont l'age a ete determine)

MONTH - MOIS

Gear - Engin J F M A M J J A S 0 N D Total

Otter Trawl 1326 6511 0 409 4481 3960 2821 2247 1395 4699 5815 576 34240

Chaluts 117 555 0 45 434 392 223 316 148 525 490 22 3267

Seines 0 0 0 848 7267 5399 3457 2045 1167 4794 2141 0 27118

Sennes 0 0 0 87 621 528 307 200 116 469 115 0 2443

Gillnets 0 0 0 0 251 251 82 563 801 573 0 0 2521

Filets maillant 0 0 0 0 26 43 38 89 118 79 0 0 393

Longlines 0 0 0 533 251 494 865 1012 1521 906 602 0 6184

Palangres 0 0 0 92 41 61 138 165 209 114 43 0 863

Handlines 0 0 0 0 0 276 257 185 724 0 0 0 1442

Lignes a main 0 0 0 0 0 35 50 41 81 0 0 0 207

Total 1326 6511 0 1790 12250 10380 7482 6052 5608 10972 8558 576 71505

117 555 0 224 1122 1059 756 811 672 1187 648 22 7173

Table 	 7: Summary of calibration tests (against reference collection) conducted during the age reading

of 1990 otoliths ( + or • indicates a bias and retraining).

Tableau 7: Resume des comparaisons de lectures d'age menees tors de la lecture des otoliths de 1990

( + or - indiquent un biais et recatibration)

Reader 1 	 Reader 2

Date 	 Lecteur 1 	 Lecteur 2

(%) 	 (%)

09/01/91 	 82 	 -

28/01/.91 	 78 	 -

12/02/91 	 73- 	 -

13/02/91 	 85 	 -

04/03/91 	 65+ 	 85

11/03/91 	 81 	 -
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Table 8: Age-length keys used in the calculation of the 1990 catch-at-age for 4TVn (Jan.-Apr.) cod.

Tableau 8: Cles age-longueurs utilises pour le calcul des prises a t'age de morue en 4TVn
(jan.-avr.) en 1990.

AGE-KEY NO. FISHERY SAMPLES SAMPLE SIZE CATCH (t)

NO. DE CLE PECHERIE ECHANTILLONS TAILLE DES ECH. PRISE (t)

1 OTB JAN.-MAR.* L.F./F.L.: 	 JAN.-MAR. OTB (CAN) L. = 1326 14708

CANADA A.L.K./CLE: JAN.-MAR. OTB A. = 672

2 OTB JAN.-MAR. L.F./F.L.: 	 JAN.-MAR. OTB (FRA) L. = 6511 890

FRANCE A.L.K./CLE: JAN.-MAR. OTB A. = 672

3 OTB APR.-JUNE L.F./F.L.: APR.-JUNE/AVR.-JUIN OTB L. = 9326 8472

AVR.-JUIN A.L.K./CLE: APR.-JUNE/AVR.-JUIN OTS A. = 917

OTB JULY-SEPT. L.F./F.L.: 	 JULY-SEPT./JUI.-SEPT. OTB L. = 7052 5585

4 JUI.-SEPT. A.L.K./CLE: JULY-SEPT./JUI.-SEPT. OTB A. = 687

OTB OCT.-DEC. L.F./F.L.: OCT.-DEC. 	 OTB L. = 11702 8622

5 A.L.K./CLE: OCT.-DEC. OTB A. = 1037

6 SNU APR.-JUNE L.F./F.L.: APR.-JUNE/AVR.-JUIN SNU L. = 13452 6854

AVR.-JUIN A.L.K./CLE: APR.-JUNE/AVR.-JUIN SNU A. = 1179

7 SNU JULY-SEPT. L.F./F.L.: 	 JULY-SEPT./JUI.-SEPT. 	 SNU L. = 6669 2157

JUI.-SEPT. A.L.K./CLE: 	 JULY-SEPT./JUI.-SEPT. SNU A. = 622

8 SNU OCT.-DEC. L.F./F.L.: OCT.-DEC. 	 SNU L. = 6935 4404

A.L.K./CLE: OCT.-DEC. SNU A. = 584

9 GNS APR.-JUNE L.F./F.L.: APR.-JUNE/AVR.-JUIN GNS L. = 502 436

AVR.-JOIN A.L.K./CLE: APR.-JUNE/AVR.-JUIN GNS A. = 298

APR.-JUNE/AVR.-JUIN LLS

APR.-JUNE/AVR.-JUIN LHP

10 GNS JULY- SEPT. L.F./F.L.: JULY-SEPT./JUI.-SEPT. GNS L. = 1446 1260

JUI. 	 -SEPT. A.L.K./CLE: 	 JULY-SEPT./JUI.-SEPT. GNS A. = 742

JULY-SEPT./JUI.-SEPT. LLS

11 GNS OCT.-DEC. L.F./F.L.: 	 OCT.-DEC. 	 GNS L. = 573 299

A.L.K./CLE: OCT.-DEC. GNS A. = 237

OCT.-DEC. 	 LLS

12 LLS APR.-JUNE L.F./F.L.: APR.-JUNE/AVR.-JUIN LLS L. = 11278 429

AVR.-JUIN A.L.K./CLE: APR.-JUNE/AVR.-JUIN GNS A. = 298

APR.-JUNE/AVR.-JUIN LLS

APR.-JUNE/AVR.JUIN LHP

13 LLS JULY-SEPT. L.F./F.L.: 	 JULY-SEPT./JUI.-SEPT. 	 LLS L. = 3376 1453

JUI.-SEPT. A.L.K./CLE: 	 JULY-SEPT./JUI.-SEPT. LLS A. = 497

14 LLS OCT.-DEC. L.F./F.L.: OCT.-DEC. 	 LLS L. = 1502 846

A.K.L./CLE: OCT.-DEC. 	 LLS A. = 236

OCT.-DEC. GNS

15 LHP APR.-JUNE L.F./F.L.: APR.-JUNE/AVR.-JUIN LHP L. = 276 91

AVR.-JOIN A.L.K./CLE: APR.-JUNE/AVR.-JUIN GNS A. = 298

APR.-JUNE/AVR.-JUIN LLS

APR.-JUNE/AVR.-JUIN LHP

16 LHP JULY-SEPT. L.F./F.L.: 	 JULY-SEPT./JUI.-SEPT. 	 LHP L. = 1167 637

JUI.-SEPT. A.L.K./CLE: 	 JULY-SEPT./JUI.-SEPT. 	 LHP A. = 669

JULY-SEPT./JUI.-SEPT. 	 LLS

UNSAMPLED CATCH 449

PRISES NON ECH.

ABBREV.: OTB = otter trawl/chaluts, SNU = seines/sennes, GNS = gillnets/filets maillants,

LLS = longlines/ palangres, LHP = handlines/tinges a main
L.F. = Length frequencies : 	 F.L. = frequences-longueurs
L. = length/longueurs

A.L.K. = age-length-key : 	 CLE = cle age=longueur
A. = ages/ages

* includes 7656 t from 4Vs/ incluant 7656 t a partir de 4Vs



Table 9: Cod (4TVn Jan.-Apr.) catch at age by gear and quarter in 1990. Age-key numbers correspond to Table 8.

Tableau 9: Prises s ('age ('000) par engin et trimestre pour La morue en 4T-Vn (jan.-avr.) en 1990.
Les combinaisons correspondent A celles du Tableau 8.

Age-Key/

28.

Combinaison 	 1 	 2	 3 	 4
	

5

Gear/Engin 	 OTB OTB 	 OT 	 OT
	

OTB

Quarter/ 	 1 	 1 	 2 	 3
	

4

Trimestre 	 (CAN) (FRA)

Age

3 	 5 	 5	 69
	

289

4 	 46 	 37 	 109 431
	

1128

5 	 323 	 63 781 1278 2267

6 	 2046 	 140 1607 1196
	

1701

7 	 2292 	 131 2042 929
	

1516

8 	 2396 	 132 1443 492
	

850

9 	 1627 	 86 640 324
	

370

10 	 1775 	 94 550 364
	

382

11 	 979 	 47 326 	 102
	

161

12 	 248 	 14 	 11	 6
	

38

13 	 46 	 3 	 21 	 7
	

3

14 	 25 	 1 	 1

15

16+ 	 2 	 2
	

2

Total 	 11803 	 753 7538 5200 8707

	

6 	 7 	 8 	 9 	 10

SNU SNU 	 SNU 	 GN 	 GN

	

2 	 3 	 4	 2 	 3

	

1 	 12 	 61 	 1 	 1

	

68 186 	 470 	 7 	 11

	

624 521 	 787 	 13 	 31

	

1274 548 	 902 	 18 	 103

	

1608 370 	 744 	 44 130

	

1180 	 206 	 412 	 52 	 86

	

596 135 	 281 	 30 	 73

	

493 111 	 286 	 28 	 99

	

311 	 52 	 202 	 26 	 65

	

51 	 3 	 40 	 9 	 17

	

6 	 1	 14 	 5 	 9

	

2 	 1 	 2 	 6

	

1 	 4 	 4 	 7

	

3	 1 	 2 	 3

	

6218 2145 	 4205 	 241 	 641

11 	 12 	 13

GNS LLS 	 LL

4	 2 	 3

5

1	 5 	 35

3 	 10 	 64

13 	 17 	 162

21 	 43 	 114

27 	 48 	 69

13 	 29 	 94

23 	 27 	 118

14 	 26 	 85

5	 10 	 19

4	 5 	 6

1	 2 	 7

3 	 9

1 	 13

125 	 226 800

14 	 15 	 16

LL 	 LH 	 LHP Unsamp Total

4 	 2	 3 Non-ech.

7 	 4 	 460

14 	 4 	 22 	 23 	 2597

31 	 7 	 44 	 60 	 6907

73 	 8 	 95 	 79 	 9982

88 	 14 	 66 	 81 	 10233

92 	 12 	 45 	 57 	 7599

56	 6 	 40 	 32 	 4432

95 	 6 	 52 	 32 	 4535

37 	 6 	 37 	 18 	 2494

10 	 2 	 7 	 3 	 493

5	 1 	 2 	 1 	 139

1 	 2 	 51

1	 3 	 32

29

502 	 67 422 	 390 49983



29.
Table 	 10: Cod (4TVn Jan.-Apr.) Length at age (cm) by gear and quarter in 1990. Age-key numbers correspond to Table 8.

Tableau 10: Longueur A ledge (cm) des prises de morue par engin et trimestre an 4T-Vn (jan.-avr.).

Les combinaisons correspondent A celles du Tableau 8.

Age-Key/

Combinaison 	 1 	 2 	 3	 4

Gear/Engin 	 OTB 	 OTB 	 OTB 	 OTB

Quarter/ 	 1 	 1 	 2	 3

Trimestre 	 (CAN) (FRA)

Age

3 	 34.65 33.35 38.61

4 	 41.42 37.60 41.63 42.84

5 	 45.46 41.03 43.73 45.47

6 	 48.91 46.67 45.72 47.96

7 	 50.37 49.87 48.69 49.80

8 	 50.97 52.26 50.80 51.14

9 	 51.43 52.59 52.29 51.23

10 	 51.60 51.98 52.73 51.53

11 	 52.13 53.10 54.27 55.82

12 	 55.24 56.23 66.89 60.44

13 	 56.77 58.01 61.83 57.99

14 	 55.00 55.00 85.00

15

16+ 	 85.22 109.00

Average 	 50.68 49.18 48.75 48.09

Moyenne

5
	

6 	 7 	 8

OTB
	

SNU SNU 	 SNU

4
	

2 	 3 	 4

39.48 33.46 39.96 40.21

42.47 42.74 43.03 43.01

45.16 44.28 44.79 44.36

47.56 46.41 46.74 47.12

49.47 48.12 48.81 49.79

49.67 50.05 50.11 50.89

49.58 50.77 49.75 50.44

50.28 52.13 52.19 50.23

52.24 51.73 51.68 51.88

54.09 54.38 58.70 55.20

62.40 69.20 58.00 53.63

	

74.95 	 105.92

	

65.43 	 64.40

	

59.94 55.00 	 74.59

46.87 48.53 47.20 47.68

9 	 10 	 11

GNS 	 GNS GNS

2 	 3 	 4

34.00 37.85

41.20 44.94 44.56

42.19 48.93 50.32

47.59 55.41 59.66

52.67 58.74 60.37

56.70 58.96 61.45

58.69 59.40 61.65

60.05 60.59 59.89

58.92 59.43 65.55

64.02 61.29 70.92

73.66 67.60 70.27

66.18 67.59 68.23

66.88 62.76

72.05 67.61

55.83 58.28 61.59

12 	 13

LLS 	 LLS

2	 3

37.00

42.69 44.18

43.66 45.66

48.44 52.33

52.04 54.76

56.32 55.49

58.87 56.91

60.02 58.09

59.10 57.25

69.84 59.50

74.44 71.91

66.76 73.44

68.90 65.76

74.44 104.40

56.48 55.37

Average

14
	

15 	 16 	 length

LLS
	

LHP 	 LHP Longueur

4
	

2 	 3 moyenne

34.78 39.21

45.09 42.14 43.37 42.61

49.71 42.77 45.63 44.87

53.58 45.87 52.32 47.61

55.18 50.02 54.46 49.65

56.91 54.71 55.79 51.00

55.43 57.25 55.50 51.68

57.26 56.36 57.44 52.32

59.14 54.20 57.13 53.28

57.98 60.13 59.01 56.56

65.19 64.39 72.42 61.58

70.58 63.78 63.19

63.52 63.18 65.05

87.12

55.54 51.44 53.26 49.08



Table 	 11: Cod (4TVn Jan.-Apr.) weight at age by gear and quarter in 1990. Age-key numbers correspond to Table 8.

Tableau 11: Poids A l'Age des prises de morue par engin et trimestre en 4T-Vn (jan.-avr.).

Les combinaisons correspondent 6 celles du Tableau 8.

30.

Age-Key/

Combinaison 	 1 	 2 	 3 	 4
	

5

Gear/Engin 	 OTB OTB 	 OTB 	 OTB
	

OTB

Quarter/ 	 1 	 1	 2 	 3
	

4

Trimestre 	 (CAN) (FRA)

Age

3 	 0.383 0.349 0.548 0.572

4 	 0.657 0.494 0.675 0.732 0.719

5 	 0.891 0.652 0.781 0.884 0.867

6 	 1.114 0.983 0.904 1.049 1.026

7 	 1.219 1.204 1.102 1.185 1.154

8 	 1.275 1.405 1.257 1.286 1.168

9 	 1.307 1.417 1.374 1.282 1.162

10 	 1.319 1.361 1.411 1.303 1.217

11 	 1.348 1.436 1.556 1.660 1.381

12 	 1.599 1.700 2.915 2.392 1.640

13 	 1.740 1.871 2.380 1.902 2.335

14 	 1.566 1.566 6.003

15

16+ 	 7.241 12.934 2.089

Average 	 1.250 1.182 1.123 1.074 0.990

Moyenne

6 	 7 	 8

SNU SNU 	 SNU

2 	 3 	 4

0.339 0.599 0.600

0.743 0.744 0.745

0.818 0.842 0.818

0.950 0.968 0.991

1.060 1.107 1.184

1.200 1.200 1.263

1.266 1.173 1.224

1.363 1.366 1.216

1.332 1.323 1.338

1.575 2.069 1.609

3.670 1.845 1.456

	

5.346 	 11.840

	

2.682 	 2.643

	

1.566 	 4.610

1.102 1.006 1.046

9 	 10 	 11

GNS 	 GNS 	 GNS

2 	 3 	 4

0.364 0.496

0.654 0.858 0.823

0.708 1.126 1.215

1.034 1.654 2.101

1.428 1.977 2.154

1.805 2.005 2.275

2.008 2.071 2.350

2.195 2.198 2.100

2.105 2.067 2.966

2.686 2.295 4.076

4.324 3.109 3.751

2.783 3.116 3.057

3.010 2.459

3.711 2.986

1.812 1.965 2.378

12 	 13
	

14

LLS 	 LLS
	

LLS

2 	 3
	

4

0.468

0.729 0.816 0.862

0.784 0.900 1.171

1.085 1.382 1.497

1.370 1.610 1.631

1.784 1.657 1.805

2.044 1.860 1.661

2.217 1.930 1.812

2.177 1.835 2.042

3.726 2.081 1.895

4.366 4.286 2.712

2.858 5.116 3.433

3.326 2.962

4.336 12.209

1.900 1.819 1.681

Average

15 	 16 	 weight

LHP 	 LHP 	 Poids

2 	 3 	 moyen

(kg)

0.389 0.563

0.697 0.772 0.725

0.731 0.895 0.850

0.920 1.381 1.031

1.222 1.573 1.174

1.596 1.682 1.280

1.847 1.666 1.336

1.766 1.846 1.388

1.576 1.809 1.468

2.120 2.038 1.791

2.581 4.639 2.448

2.678 2.880

2.459 2.679 2.801

8.044

1.372 1.508 1.153



Table 12: Catch at age (thousands) for cod in 4T-Vn (Jan.-Apr.) for the period 1971 to 1990.

Tableau 12: Prises A l'2ge (en milliers) de morue en 4T-Vn (jan.-avr.) sur La p6riode 1971 6 1990.

71 	 72 	 73 	 74 	 75 	 76 	 77 	 78	 79 	 80

3 6 3177 1337 2731 1556 466 546 538 142 314

4 2040 22152 6888 4980 8781 3460 3357 9854 4959 2019

5 7082 11824 14327 4774 6761 8930 4115 10627 15531 15000

6 9018 6541 5242 9404 2487 6563 2865 4463 10956 14152

7 5746 7422 3648 2986 3237 1592 1686 2589 3391 9541

8 2276 3467 2736 1795 1293 1138 406 1065 1670 1274

9 1225 919 1803 1702 1104 446 291 237 835 699

10 510 529 540 1035 791 265 180 241 291 320

11 129 354 328 266 671 135 124 104 247 124

12 346 114 97 194 150 140 55 72 64 24

13 73 49 67 85 53 45 59 44 33 16

14 117 14 46 26 74 14 11 5 15 8

15 151 46 11 6 7 10 4 13 15 11

16+ 62 37 23 17 66 12 5 5 9 26

3+ 28781 56645 37093 30001 27031 23216 13704 29857 38158 43528

81 82 83 84 85 86 87 88 89 90

3 96 395 33 25 165 134 70 98 56 460

4 3762 1400 1073 1198 1476 3378 888 1529 1368 2597

5 7277 9782 6031 3899 9915 7635 6844 4640 5089 6907

6 18841 8291 11662 7040 16666 21732 10140 10925 10547 9982

7 12863 11859 11328 8828 8148 9403 18049 8371 9340 10233

8 6026 7238 7223 6736 5975 3759 6697 11635 6215 7599

9 867 2467 5067 5062 3928 2754 2016 6267 6391 4432

10 432 442 2478 2871 2226 2220 1519 1625 4779 4535

11 190 142 105 931 942 1072 670 913 881 2494

12 64 77 40 154 347 765 385 444 371 493

13 81 5 15 52 22 157 137 191 148 139

14 2 2 7 7 7 19 112 49 48 51

15 14 3 4 5 8 3 15 47 37 32

16+ 4 2 2 9 5 3 13 8 15 29

3+ 50519 42105 45068 36817 49830 53034 47555 46742 45285 49983

31.



Table 13: Average weight at age (kg) of cod in commercial fishery in 4T-Vn (Jan.-Apr.)

for the period 1971 to 1990

Tableau 13: Poids moyen selon l'age (kg) des morues dans La peche commerciale en

4T-Vn (jan.-avr.) sur la periode 1971 a 1990.
71 72 73 74 75 76 77 78 79 80

3 0.760 0.352 0.456 0.601 0.481 0.649 0.533 0.400 0.505 0.564

4 0.815 0.560 0.667 0.778 0.737 0.745 0.758 0.681 0.706 0.688

5 1.115 0.916 0.920 1.078 1.142 1.071 1.249 1.030 1.004 0.919

6 1.402 1.331 1.274 1.485 1.763 1.505 1.809 1.661 1.414 1.206

7 2.146 1.516 1.683 1.959 2.363 2.170 2.437 2.261 2.213 1.472

8 3.681 2.542 2.301 2.677 2.752 2.835 3.513 2.815 3.299 2.643

9 3.836 4.922 3.574 2.893 3.221 3.220 4.242 4.354 4.064 2.895

10 5.253 5.929 5.507 4.176 3.699 3.867 4.290 4.657 7.134 3.566

11 6.010 7.117 6.004 6.065 4.457 4.750 5.074 6.495 7.021 7.958

12 4.775 8.051 7.904 7.260 6.961 5.058 5.492 6.551 6.701 5.805

13 6.821 8.830 6.150 8.290 9.202 6.238 6.743 6.250 4.698 10.316

14 7.457 10.124 6.707 6.600 6.319 10.343 8.977 5.090 8.713 5.813

15 7.914 5.599 8.918 9.122 8.390 11.472 10.795 11.566 15.415 9.770

16+ 17.745 11.037 6.127 11.782 6.207 14.359 8.872 9.710 17.337 9.401

81 82 83 84 85 86 87 88 89 90

3 0.503 0.746 0.324 0.448 0.442 0.437 0.252 0.383 0.531 0.563

4 0.674 0.747 0.612 0.655 0.575 0.602 0.486 0.591 0.629 0.725

5 0.848 0.960 0.884 0.786 0.762 0.816 0.703 0.769 0.771 0.850

6 1.132 1.155 1.138 1.082 0.991 1.014 0,854 0.919 0.901 1.031

7 1.383 1.451 1.296 1.369 1.422 1.283 0.991 1.039 1.082 1.174

8 1.832 1.736 1.557 1.613 1.666 1.743 1.251 1.125 1.215 1.280

9 3.150 2.283 1.717 2.058 1.822 1.956 1.782 1.280 1.236 1.336

10 4.122 3.270 1.946 2.266 2.122 1.866 2.174 1.886 1.415 1.388

11 4.456 4.005 4.947 3.043 2.378 2.585 2.240 2.292 1.948 1.468

12 5.603 4.142 7.462 4.880 2.810 2.223 3.191 2.820 2.322 1.791

13 6.032 6.455 8.465 5.653 8.435 3.081 3.623 3.386 2.580 2.448

14 7.080 6.924 11.358 8.619 5.844 4.409 4.059 5.093 3.620 2.880

15 3.490 4.177 12.820 11.736 11.406 13.717 12.300 6.175 3.268 2.801

16+ 7.910 12.334 14.759 13.058 14.078 13.506 13.659 14.295 3.272 8.144
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Table 14: Analysis of variance and coefficient estimates from the standardization of otter trawl catch

rates using a multiplicative model.

Tableau 14: Analyse de variance et estim6s des coefficients obtenus de La standardisation des taux de

captures des chalutiers a ('aide d'un modele muttiplicatif.

Multiple R / R Multiple ......................0.858

Multiple R squared / R carre multiple ........0.736

33.

Analysis of Variance / Analyse de variance

	

DF 	 SUMS OF SQUARES

	

DL 	 SOMMES DES CARRES

	1 	 573.8

	45 	 887.6

9 132.3

1 6.017

11 143.3

24 184.6

1257 318.0

1303 1779

SOURCE

Intercept

Regression

Region-Gear-Tonnage class/

R(gion-Engin-Classe de tonnage

Area/Zone

Month/Mois

Year/Annie

Residuals/Residus

TOTAL

MEAN SQUARES 	 F

CARR^S MOYENS

573.8

19.72 	 77.967

	

14.70
	

58.098

	

6.017
	

23.786

	

13.03
	

51.508

	

7.690
	

30.401

0.253
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Table 	 14: (Continued)

Tableau 14: (Suite)

CATEGORY CODE COEFFICIENTS STD.ERROR NO. OBS.
CATEGORIE ERREUR-TYPE

Region-Gear-Tonnage class/
Rggion-Engin-Classe de tonnage 2114 -1.143 0.124 1303
Area/Zone 4T
Month/Mois 9
Year/Anne 66
Region-Gear-Tonnage class/
Region-Engin-Classe de tonnage 2112 -1.159 0.061 117

2113 -0.751 0.056 220
2122 -0.664 0.075 75
2123 -0.481 0.058 178
2124 -0.215 0.058 136
2125 0.129 0.062 110
3114 -0.191 0.065 99
3124 -0.295 0.093 36
3125 0.112 0.066 91

Area/Zone 4Vn -0.224 0.046 429
Month/Mois 1 1.356 0.083 195

2 1.457 0.089 143
3 1.198 0.095 92
4 0.732 0.079 197
5 0.407 0.078 129
6 0.229 0.083 89
7 0.191 0.090 61
8 0.021 0.087 69
10 0.043 0.086 72
11 0.438 0.081 100
12 0.771 0.085 90
67 -0.082 0.127 41

Year/Annee 68 0.197 0.126 42
69 0.107 0.118 55
70 0.023 0.116 62
71 -0.196 0.114 70
72 -0.001 0.115 65
73 -0.222 0.118 57
74 -0.328 0.115 64
75 -0.364 0.118 55
76 -0.286 0.118 56
77 -0.202 0.126 41
78 0.152 0.126 41
79 0.283 0.118 57
80 0.397 0.122 49
81 0.472 0.125 43
82 0.541 0.120 53
83 0.749 0.120 57
84 0.558 0.122 50
85 0.758 0.124 47
86 0.953 0.121 53
87 0.885 0.123 48
88 0.806 0.119 58
89 0.664 0.121 56
90 0.686 0.121 55

* 	 Codes: Region/Region 	 2 = Maritimes
3 = Newfoundland / Terre Neuve
11 = Side trawler / Chalutier cete
12 = Stern trawler / Chalutier arrie're

Tonnage class / Classe de tonnage
2 = 25-49.9t
3 = 	 50 - 149.9 t
4 = 150 - 499.9 t
5 = 500 - 999.9 t



Table 15 : Predicted catch rates from the multiplicative analysis of catch per hour for otter trawlers.

Tableau 15: Taux de captures predits de l'analyse des prises par heure des chalutiers.

Standard used - Maritimes side otter trawler (TC 4) in 4T in September

Categorie de reference - Chalutier (peche de cote) des maritimes (CT 4) en 4T au mois de septembre

Year

Annee

Catch

Prise

Prop.

Prop.

Mean

Moyenne

S.E.

E.T.

Effort (hrs)

Effort (hres)

1966 36684 0.291 0.359 0.044 102116

1967 23971 0.566 0.331 0.036 72325

1968 28205 0.661 0.438 0.048 64376

1969 27048 0.817 0.401 0.041 67488

1970 43059 0.535 0.368 0.037 116869

1971 35463 0.682 0.296 0.029 119766

1972 46462 0.644 0.360 0.036 129060

1973 35798 0.480 0.288 0.029 124117

1974 34565 0.440 0.259 0.026 133216

1975 28408 0.531 0.250 0.025 113489

1976 25170 0.676 0.271 0.028 93045

1977 10964 0.868 0.294 0.032 37299

1978 22539 0.739 0.419 0.046 53796

1979 31576 0.843 0.478 0.049 66073

1980 32473 0.674 0.536 0.057 60633

1981 33963 0.676 0.577 0.062 58853

1982 30627 0.737 0.618 0.064 49520

1983 31979 0.770 0.761 0.079 42010

1984 31593 0.568 0.629 0.067 50246

1985 39524 0.581 0.768 0.082 51442

1986 38090 0.566 0.933 0.098 40808

1987 29650 0.603 0.871 0.097 34026

1988 31365 0.615 0.806 0.083 38894

1989 30009 0.660 0.686 0.071 43751

1990 38282 0.657 0.715 0.075 53573 	 a

Average C.V. for the mean = .105

Coefficient de variation moyen pour la moyenne = .105

a includes 7656 t from 4Vs/incluant 7656 t a partir de 4Vs
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Table 16: Otter trawl catch rate at age (numbers/h) for cod in 4T-Vn (Jan.-Apr.) in the period 1971-1990.

Tableau 16: Taux de capture des chalutiers seLon L'age (nombre par heure) pour La morue

en 4T-Vn (jan.-avr.) sur la periode 1971 a 1990.
71 	 72 	 73 	 74 	 75 	 76 	 77 	 78 	 79	 80 	 81

3 0.0 23.7 9.1 14.9 10.9 4.0 3.8 6.6 1.6 1.9 0.8

4 10.5 162.5 49.2 31.4 65.1 27.4 51.2 109.0 47.8 13.6 26.7

5 48.1 82.3 106.5 32.5 49.5 82.4 72.4 127.7 171.6 140.7 61.5

6 62.7 45.1 37.9 65.4 17.7 62.5 46.8 56.9 103.9 149.0 197.9

7 35.2 51.5 24.4 19.4 21.2 13.3 21.6 31.6 28.8 99.7 130.3

8 10.4 21.5 16.8 9.9 7.1 9.0 3.8 12.2 12.3 12.7 51.6

9 5.9 3.2 7.9 9.3 5.8 3.1 2.2 2.2 4.2 7.2 5.1

10 1.9 2.1 1.6 4.4 3.6 1.6 1.4 2.0 1.2 3.0 2.0

11 0.7 0.5 1.2 1.2 3.1 0.8 1.2 0.5 0.5 0.5 1.0

12 1.2 0.3 0.3 0.6 0.4 0.5 0.6 0.3 0.3 0.2 0.2

13 0.5 0.2 0.4 0.3 0.2 0.3 0.4 0.2 0.3 0.1 0.3

14 0.3 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.0 0.1 0.0

15 1.0 0.3 0.2 0.1 0.3 0.1 0.2 0.1 0.0 0.3 0.3

16+ 0.3 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.0 0.3 0.0

82 83 84 85 86 87 88 89 90

3 1.6 0.3 0.3 1.7 2.2 2.0 1.9 1.1 6.8

4 12.0 10.1 16.2 19.3' 46.6 18.2 26.5 23.5 32.6

5 102.4 60.8 52.1 138.1 111.9 142.2 80.8 86.3 97.6

6 92.2 135.8 86.9 235.7 334.6 190.7 193.5 152.8 124.9

7 126.1 146.7 109.1 102.5 157.3 384.1 131.7 131.9 130.0

8 75.7 98.4 94.3 75.8 63.8 123.5 189.5 92.0 99.2

9 24.0 65.1 62.9 47.1 42.4 30.5 107.3 87.3 56.9

10 6.1 33.9 37.4 26.5 34.4 23.3 23.3 63.0 59.1

11 1.9 0.9 9.9 9.5 14.7 8.8 14.6 7.8 30.1

12 1.0 0.5 1.2 4.0 13.0 3.5 6.5 4.1 5.9

13 0.1 0.2 0.3 0.2 1.9 1.2 2.1 1.4 1.4

14 0.0 0.0 0.0 0.1 0.1 0.7 0.7 0.3 0.5

15 0.0 0.0 0.0 0.1 0.2 0.0 0.5 0.5 0.0

16+ 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
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Table 17 : Analysis of variance and coefficient estimates from the standardization of seiner catch

per set using a multiplicative model.

Tableau 17: 	 Analyse de variance et estimes des coefficients obtenus de Is standardisation des taux de

captures des sennes a l'aide d'un modele multiplicatif.

Multiple R / R Multiple 	 ......................0.796

Multiple R squared / R carre multiple ........0.633

Analysis of Variance / Analyse de variance

SOURCE DF SUMS OF SQUARES MEAN SQUARES F

DL SOMMES DES CARRES CARRES MOYENS

Intercept 1 19.08 19.08

Regression 19 95.05 5.003 22.815

Unit Area / Zone 6 11.48 1.914 8.729

Gear / Engin 1 2.322 2.322 10.589

Month/Mois 7 56.1 8.015 36.552

Year/Anne 5 9.895 1.979 9.025

Residuals/Residus 251 55.04 0.2193

TOTAL 271 169.2

CATEGORY CODE COEFFICIENTS STD.ERROR 	 NO. OBS.

CATEGORIE ERREUR-TYPE

Unit Area / Zone 405 0.427 0.123 271

Gear / Engin 21

Month/Mois 4

Year/Anne 85

Unit Area / Zone 406 -0.007 0.087 59

409 0.465 0.124 20

410 0.342 0.094 46

411 0.030 0.143 14

412 0.405 0.086 64

913 0.725 0.182 8

Gear / Engin 22 0.200 0.061 96

Month / Mois 5 -0.293 0.117 53

6 -0.964 0.121 45

7 -1.074 0.130 33

8 -1.354 0.145 21

9 -1.337 0.138 25

10 -0.736 0.131 31

11 -0.057 0.123 38

Year / Annie 86 0.429 0.093 42

87 0.415 0.110 28

88 0.554 0.107 30

89 0.232 0.091 47

90 0.078 0.086 55

* 	 Codes: 21 = Danish seine / senne danoise

22 = Scottish seine / senne ecossaise
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Table 18 : Analysis of variance and coefficient estimates from the standardization of seiner catch
per hour using a multiplicative model.

Tableau 18: 	 Analyse de variance et estimes des coefficients obtenus de La standardisation des

captures des sennes par heure a l'aide d'un modele multiplicatif.

Multiple R / 	 R Multiple 	 ......................0.780
Multiple R squared / R carremultiple 	 ........0.608

Analysis of Variance / Analyse de variance

SOURCE DF SUMS OF SQUARES MEAN SQUARES F

DL SOMMES DES CARRES CARRES MOYENS

Intercept 1 12.67 12.67

Regression 19 93.25 4.908 18.518

Unit Area / Zone 6 16.7 2.783 10.501

Gear / Engin 1 0.608 0.608 2.294

Month/Mois 7 55.5 7.928 29.914

Year/Annie 5 12.37 2.475 9.337

Residuals/Residus 227 60.16 0.265

TOTAL 247 166.1

CATEGORY CODE COEFFICIENTS STD.ERROR NO. OBS.

CATEGORIE ERREUR-TYPE

Unit Area / Zone 405 -0.063 0.139 247
Gear / Engin 21
Month/Mois 4
Year/Annie 85
Unit Area / Zone 406 0.027 0.098 55

409 0.684 0.129 23
410 0.449 0.107 42
411 0.221 0.177 11

412 0.517 0.099 52
913 0.982 0.247 5

Gear / Engin 22 0.109 0.072 85
Month / Mois 5 -0.396 0.131 52

6 -1.013 0.138 41
7 -1.172 0.152 27
8 -1.418 0.166 19
9 -1.559 0.162 20
10 -0.876 0.148 30
11 -0.100 0.139 34

Year / Annie 86 0.606 0.116 30
87 0.416 0.137 20

88 0.604 0.120 28
89 0.293 0.102 45

90 0.096 0.096 54

* 	 Codes: 21 = Danish seine / senne danoise
22 = Scottish seine / senne ecossaise
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Table 19: Summary of discard rates of cod in 4Vn (Jan.-Apr.) in
the period 1980 - 1990. (Source: International Observer
Program, DFO, Scotia-Fundy region).

Tableau 19: Taux de rejet a la mer dans 4Vn (jan.-avr.) sur la
periode 1980 a 1990. (Source: Programme International
des Observateurs, MPO, Region de Scotia-Fundy).

Year Number of - Nombre de
-----------------------------------------------------------------------

Catch Discards Proportion
Annee sets 	 traits Prise Rejets

observed 	 observes
-----------------------------------------------------------------------

(t) (t)

1980 392 1690 45 2.66
1981 26 31 0 0.00
1982 182 752 4 0.50
1983 166 347 3 0.84
1984 195 1712 11 0.64
1985 627 5582 116 2.08
1986 394 4745 18 0.38
1987 301 1262 13 1.03
1988 371 1046 47 4.49
1989 256 1609 84 5.22
1990 178
------------------------------------------------------------------

548 44 8.01
------



40.
Table 20. Research vessel survey mean numbers per tow at age (1971-1990) for

the 4T-Vn (Jan.-Apr.) cod stock

Tableau 20. Nombres moyens des morues captures selon t'age par trait tors des

releves pour le stock de morue en 4T-Vn (J.-A.), 1971-1990.

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

0 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.14 0.24 0.19 0.21
1 0.06 0.73 0.07 0.08 0.40 2.96 0.55 1.24 0.17 0.98 4.72 3.04
2 0.57 2.07 4.69 2.31 5.42 7.33 10.19 5.11 21.67 4.61 20.50 25.17
3 6.18 4.54 9.29 10.10 4.08 31.73 15.12 23.11 21.99 31.99 19.02 16.10
4 7.48 12.13 4.31 7.08 6.18 7.97 12.75 24.90 46.63 24.02 56.74 20.63
5 7.10 5.02 6.86 2.74 5.18 5.34 4.99 14.07 28.46 41.82 47.01 23.93
6 5.52 4.18 3.23 3.31 1.82 2.25 2.65 4.28 11.60 20.53 45.88 38.13
7 3.49 2.85 2.29 1.43 1.30 0.60 1.51 2.42 3.03 7.40 19.31 19.67
8 0.85 1.65 1.72 1.01 0.87 0.44 0.65 0.83 1.24 1.23 10.40 9.34
9 0.16 0.31 1.09 1.01 0.40 0.25 0.48 0.33 0.62 0.60 1.38 2.89
10 0.19 0.23 0.31 0.44 0.30 0.23 0.31 0.41 0.17 0.25 0.57 0.32
11 0.11 0.20 0.07 0.18 0.35 0.21 0.25 0.48 0.18 0.60 0.25 0.12
12 0.09 0.06 0.21 0.09 0.08 0.06 0.20 0.60 0.15 0.01 0.10 0.10
13 0.00 0.03 0.03 0.19 0.05 0.06 0.24 0.00 0.05 0.01 0.06 0.05
14 0.08 0.02 0.05 0.00 0.00 0.02 0.00 0.13 0.04 0.05 0.05 0.02
15 0.07 0.03 0.01 0.04 0.00 0.02 0.04 0.03 0.04 0.01 0.06 0.00
16 0.00 0.00 0.00 0.04 0.00 0.02 0.02 0.00 0.02 0.01 0.00 0.03
17 0.09 0.00 0.02 0.03 0.00 0.00 0.03 0.00 0.00 0.00 0.06 0.00
18 0.06 0.04 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
19 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00
20 0.00 0.00 0.03 0.03 0.00 0.00 0.03 0.00 0.00 0.00 0.19 0.00

3+ 31.47 31.29 29.63 27.72 20.61 49.20 39.27 71.59 114.22 128.53 201.10 131.35
5+ 17.81 14.62 16.03 10.54 10.35 9.50 11.40 23.58 45.60 72.52 125.34 94.62
8+ 1.70 2.57 3.65 3.06 2.04 1.31 2.25 2.81 2.51 2.77 13.16 12.89

1983 1984 1985 1986 1987 1988 1989 1990

0 0.01 0.00 1.30 2.08 0.29 0.64 0.23 0.14
1 5.94 2.18 3.92 6.42 0.33 2.70 8.78 1.50
2 19.66 11.06 12.65 21.42 8.34 7.17 18.33 4.99
3 42.38 15.05 33.07 38.15 20.05 35.92 22.30 27.79
4 36.49 33.85 43.43 51.48 17.73 46.88 22.29 21.14
5 19.46 42.08 78.63 50.97 24.43 42.62 22.01 15.66
6 14.04 15.67 88.81 54.87 19.18 31.39 24.16 11.24
7 12.16 8.08 21.12 35.31 26.19 15.99 13.60 7.87
8 8.36 8.54 8.31 9.28 9.95 19.41 8.68 4.45
9 3.98 3.41 5.93 1.85 2.17 11.65 8.74 2.65
10 2.62 1.56 3.06 2.64 1.61 1.91 5.82 3.07
11 0.56 0.54 2.00 0.91 0.60 0.55 1.15 1.44
12 0.11 0.01 0.68 0.58 0.49 0.36 0.38 0.29
13 0.31 0.04 0.03 0.20 0.20 0.34 0.19 0.06
14 0.04 0.01 0.00 0.10 0.09 0.12 0.16 0.11
15 0.06 0.02 0.00 0.00 0.01 0.18 0.05 0.02
16 0.00 0.02 0.07 0.10 0.01 0.00 0.03 0.01
17 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00
18 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00

3+ 140.57 128.88 285.14 246.44 122.71 207.32 129.63 95.80
5+ 61.70 79.98 208.64 156.81 84.93 124.52 85.04 46.87
8+ 16.04 14.15 20.08 15.66 15.13 34.52 25.27 12.10
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Table 	 21: Research vessel survey coefficients of variation for ages 1 to 12,

from 1971 to 1990, for the 4T-Vn (Jan.-Apr.) cod stock.

Tableau 21: Coefficients de variation des retev6s pour Les classes d'Age 1 a 12 sur
La periode 1971 a 1990 pour La stock de morue 4T-Vn (jan.-avr.).

1971 	 1972 	 1973 	 1974 	 1975 	 1976 	 1977 	 1978

	

1 	 0.0 	 0.0 	 100.0 	 0.0 	 0.0 	 0.0 	 0.0 	 100.0

	

2 	 53.2 	 31.9 	 46.7 	 44.1 	 66.2 	 36.6 	 30.5 	 43.5

	

3	 24.9 	 46.5 	 21.8 	 24.4 	 46.8 	 24.9 	 16.5 	 19.7

	

4 	 10.9 	 19.7 	 18.6 	 12.9 	 52.0 	 18.9 	 17.8 	 21.1

	

5 	 14.5 	 15.3 	 18.5 	 9.1 	 29.4 	 13.5 	 17.2 	 35.7

	

6 	 15.7 	 21.0 	 17.5 	 8.9 	 26.2 	 22.2 	 22.2 	 37.4

	

7 	 16.0 	 20.4 	 16.4 	 7.0 	 31.7 	 27.5 	 28.5 	 27.8

	

8 	 15.8 	 18.0 	 16.2 	 7.8 	 28.3 	 31.4 	 34.0 	 23.6

	

9	 15.5 	 17.9 	 15.0 	 7.4 	 27.2 	 28.4 	 31.7 	 25.4

	

10 	 23.3 	 16.7 	 16.2 	 7.1 	 26.2 	 33.2 	 30.8 	 44.0

	

11 	 25.9 	 22.1 	 20.9 	 12.9 	 29.6 	 29.3 	 36.3 	 39.3

	

12 	 35.5 	 24.4 	 21.3 	 18.4 	 31.0 	 31.7 	 33.5 	 71.8

1983 	 1984 	 1985 	 1986 	 1987 	 1988 	 1989 	 1990

	

1 	 100.0 	 0.0 	 72.5 	 81.2 	 65.4 	 54.2 	 35.3 	 20.2

	

2 	 21.7 	 19.2 	 73.9 	 66.0 	 40.0 	 65.3 	 60.3 	 19.2

	

3	 13.3 	 20.9 	 27.6 	 34.3 	 27.1 	 35.9 	 28.8 	 14.0

	

4	 15.5 	 18.1 	 22.7 	 34.1 	 18.5 	 30.0 	 19.2 	 12.4

	

5 	 16.2 	 18.1 	 36.1 	 46.9 	 10.6 	 21.5 	 13.5 	 11.2

	

6 	 11.9 	 20.2 	 44.9 	 43.5 	 11.0 	 21.2 	 11.4 	 10.6

	

7 	 9.2 	 13.2 	 46.6 	 36.6 	 14.7 	 17.9 	 11.3 	 10.6

	

8 	 9.8 	 9.6 	 45.7 	 26.5 	 20.6 	 17.3 	 11.2 	 10.3

	

9 	 10.1 	 9.3 	 36.3 	 21.1 	 26.3 	 16.7 	 11.2 	 10.8

	

10 	 13.1 	 8.9 	 37.1 	 10.5 	 29.1 	 17.8 	 11.3 	 10.7

	

11 	 11.6 	 8.7 	 33.4 	 21.0 	 33.5 	 19.7 	 12.2 	 10.9

	

12 	 15.4 	 8.9 	 33.1 	 17.2 	 33.3 	 28.4 	 12.1 	 12.8

1979 1980 1981 1982

73.9 82.4 47.4 50.9
41.2 36.0 33.6 26.4
25.2 19.1 42.9 29.9
15.6 26.5 18.4 31.6
13.4 19.5 20.0 23.1
12.2 21.3 20.5 22.8
9.7 22.2 19.3 23.1
8.5 20.5 17.7 19.6
10.2 21.9 16.1 17.3
13.3 25.2 13.0 15.5
36.2 29.5 14.3 21.3
23.4 33.5 14.2 33.3



32.89

39.17

45.18

48.12

52.82

58.44

66.01

80.55

68.69

96.68

101.50

88.00

1974

36.20

42.20

49.40

55.90

61.10

63.00

63.30

70.50

76.40

82.30

101.90

76.00

1985

33.50

38.90

42.90

45.40

49.60

56.10

57.80

62.30

65.30

84.10

104.00

33.92

38.55

45.11

49.62

51.55

58.31

63.90

76.05

89.87

100.15

78.25

1975

30.50

41.70

49.10

56.10

61.60

65.60

68.50

74.10

77.40

85.00

100.20

1986

31.30

37.90

40.50

43.80

46.90

50.70

60.40

56.00

66.00

67.10

84.30

104.90

Table 22. Mean fork Length at age (cm) in research surveys 1960 to 1990.

Tableau 22. Longueur moyen seLon L'age (cm) des morues captures dans Les reLev6s, 1960 A 1990.

age 	 1960 	 1961 	 1962 	 1963 	 1964 	 1965 	 1966 	 1967 	 1968 	 1969 	 1970

42.

3 	 32.15 	 30.99 	 32.44

4 	 40.36 	 37.85 	 40.05

5 	 48.57 	 44.89 	 45.35

6 	 56.52 	 51.71 	 51.24

7	 59.13 	 60.22 	 58.41

8 	 66.78 	 66.23 	 67.02

9 	 72.76 	 70.60 	 85.87

10 	 70.45 	 81.32 	 94.00

11 	 73.45 	 89.64 	 97.00
12 	 71.50 	 89.45 	 109.00

13 	 78.29 	 94.08

14 	 115.00 	 100.13 	 121.00

15 	 88.00 	 121.00

age 	 1971 	 1972 	 1973

3	 35.10 	 34.40 	 33.20

4 	 43.20 	 42.40 	 43.10

5	 49.70 	 50.00 	 49.80

6 	 53.20 	 53.70 	 54.40

7	 58.80 	 57.60 	 58.20

8 	 66.00 	 63.70 	 62.20

9 	 74.40 	 70.20 	 65.60

10 	 80.90 	 73.20 	 78.30

11 	 76.60 	 76.90 	 76.90

12 	 76.40 	 72.00 	 94.10

13 	 73.00 	 70.70 	 70.90

14 	 75.00 	 91.00 	 66.40

15 	 91.90 	 85.00 	 79.00

age 	 1982 	 1983 	 1984

3 	 31.10 	 31.90 	 31.50

4 	 39.80 	 36.90 	 36.90

5	 46.40 	 44.30 	 41.10

6	 49.20 	 51.50 	 48.00

7 	 53.10 	 52.70 	 52.90

8	 55.60 	 55.90 	 53.40

9 	 60.50 	 59.50 	 58.90

10 	 73.60 	 59.80 	 60.80

11 	 85.10 	 67.50 	 68.00

12 	 102.20 	 83.30 	 100.00

13 	 90.40 	 104.00 	 91.00

14 	 112.00 	 76.00 	 100.00

15 	 100.00 	 91.00

	

33.85 	 33.11

	

40.95 	 42.99

	49.66	 51.02

	

50.24 	 54.86

	

55.57 	 58.45

	

59.30 	 62.16

	

63.77 	 63.28

	

67.06 	 70.74

	

80.25 	 79.07

89.62

	

97.00 	 95.57

103.93

103.00

	

1976 	 1977

	

30.50 	 33.50

	

42.10 	 41.00

	

51.30 	 52.30

	

57.20 	 58.90

	

62.80 	 65.40

	

67.10 	 75.00

66.70. 72.40

	

73.80 	 81.10

	

79.60 	 78.00

	

75.40 	 80.80

	

90.10 	 90.00

79.00

	

70.00 	 113.40

	

1987 	 1988

	

31.00 	 32.90

	

36.80 	 38.20

	

42.40 	 41.90

	

45.10 	 45.60

	

47.50 	 46.60

	

50.10 	 48.70

	

53.10 	 51.20

	

56.40 	 60.30

	

58.90 	 62.90

	

57.80 	 63.60

	

68.80 	 66.40

	

80.70 	 111.40

	

110.00 	 111.30

35.25

41.19

53.20

58.30

63.01

63.82

67.66

75.71

78.51

87.12

97.33

104.29.

108.40

1978

33.70

43.50

50.60

59.20

62.40

70.10

80.10

84.10

92.70

95.40

87.20

99.10

1989

31.20

37.90

42.50

45.90

48.60

49.30

50.10

51.70

57.70

65.10

75.60

81.10

86.20

	

34.16 	 34.92 	 34.54

	

43.09 	 44.14 	 42.33

	

51.78 	 52.62 	 50.18

	

58.36 	 59.29 	 56.52

	

65.44 	 65.35 	 64.11

	

74.13 	 72.28 	 70.08

	

64.37 	 77.14 	 77.80

	

68.72 	 65.65 	 81.10

	

74.59 	 93.31	 73.65

	

84.99 	 89.52 	 77.50

	

88.12 	 90.20 	 81.45

	

103.46 	 89.89 	 80.51

	

107.50 	 108.00 	 100.00

	

1979 	 1980 	 1981

	

31.90 	 33.60 	 31.70

	

41.20 	 40.30 	 41.40

	

47.80 	 46.60 	 45.60

	

54.10 	 51.00 	 50.50

	

60.50 	 55.60 	 53.60

	

65.00 	 67.10 	 57.30

	

70.80 	 72.50 	 68.20

	

85.50 	 77.30 	 73.90

	

87.70 	 79.90 	 74.60

	

83.40 	 89.20 	 92.00

	

103.70 	 94.00 	 109.40

	

73.50 	 106.70 	 100.10

	

106.20 	 94.00 	 113.20

1990

33.00

38.50

43.20

46.70

49.20

50.60

51.20

52.00

53.00

59.40

83.10

94.50

83.30



Table 23. Mean weights at age from research cruises 1960 to 1990.

Tableau 23. Poids moyen selon l'Age (kg) des morues captur6es dans Les relev6s, 1960 8 1990.

age 	 1960 	 1961 	 1962 	 1963 	 1964 	 1965 	 1966 	 1967 	 1968 	 1969 	 1970

43.

0.380

0.610

0.920

1.090

1.460

2.000

2.790

4.910

2.990

8.150

9.040

5.980

1974

0.457

0.726

1.182

1.723

2.300

2.533

2.580

3.578

4.916

5.989

10.939

4.313

1985

0.332

0.531

0.715

0.849

1.158

1.724

1.948

2.457

2.877

6.087

11.281

3 	 0.350 	 0.310

4 	 0.670 	 0.550

5 	 1.120 	 0.900

6 	 1.720 	 1.360

7 	 2.000 	 2.080

8 	 2.770 	 2.750

9 	 3.570 	 3.410

10 	 3.250 	 4.830

11 	 3.710 	 6.510

12 	 3.310 	 6.870

13 	 4.290 	 7.560

14 	 12.850 	 9.010

15 	 5.980 	 14.860

age 	 1971 	 1972

3 	 0.416 	 0.389

4 	 0.784 	 0.739

5 	 1.210 	 1.222

6 	 1.492 	 1.533

7	 2.031 	 1.932

8 	 3.009 	 2.668

9 	 4.448 	 3.608

10 	 5.733 	 4.095

11 	 4.756 	 4.896

12 	 5.425 	 3.827

13 	 3.842 	 3.496

14 	 4.586 	 7.555

15 	 8.425 	 6.128

age 	 1982 	 1983

3	 0.288 	 0.260

4 	 0.598 	 0.421

5	 0.945 	 0.740

6	 1.124 	 1.178

7 	 1.421 	 1.299

8	 1.648 	 1.536

9	 2.156 	 1.987

10 	 4.017 	 2.024

11 	 5.886 	 3.754

12 	 10.076 	 5.989

13 	 7.163 	 12.139

14 	 13.096 	 3.949

15 	 9.417

0.360

0.650

0.930

1.330

1.960

2.860

5.640

7.220

7.900

11.030

14.860

1973

0.341

0.752

1.183

1.561

1.931

2.421

2.881

5.054

4.724

8.815

3.615

2.978

4.892

1984

0.264

0.425

0.600

0.990

1.351

1.407

1.914

2.224

3.245

10.077

7.448

10.077

7.448

	

0.400 	 0.400

	

0.580 	 0.690

	

0.910 	 1.180

	

1.200 	 1.240

	

1.350 	 1.660

	

1.950 	 2.010

	

2.550 	 2.520

	

4.280 	 2.880

	

6.710 	 4.930

8.990

8.310

4.530

9.380

	

1975 	 1976

	0.303	 0.268

	

0.748 	 0.722

	

1.211 	 1.315

	

1.808 	 1.847

	

2.398 	 2.493

	

2.895 	 3.094

	

3.333 	 3.093

	

4.384 	 4.108

	

4.800 	 5.319

	

6.565 	 4.525

	

10.007 	 8.077

4.896

3.373

	

1986 	 1987

	

0.298 	 0.245

	

0.514 	 0.424

	

0.631 	 0.659

	

0.794 	 0.801

	

0.994 	 0.949

	

1.298 	 1.142

	

2.415 	 1.423

	

1.811 	 1.726

	

3.297 	 2.181

	

3.224 	 1.915

	

6.551 	 4.247

	

12.272 	 7.113

13.531

0.390

0.790

1.290

1.580

1.910

2.260

2.430

3.360

4.750

6.530

7.820

9.950

1977

0.359

0.656

1.365

1.979

2.724

4.177

3.765

5.420

4.744

5.404

8.148

14.474

1988

0.323

0.508

0.672

0.872

0.932

1.070

1.254

2.457

2.468

3.189

3.389

14.132

13.958

0.450

0.700

1.450

1.880

2.380

2.460

2.860

4.140

4.620

6.170

8.000

10.190

11.180

1978

0.340

0.768

1.247

2.060

2.500

3.627

5.408

6.410

9.350

9.905

7.203

10.545

1989

0.276

0.498

0.710

0.899

1.081

1.127

1.186

1.307

2.032

3.492

5.086

6.777

8.633

	

0.410 	 0.440 	 0.420

	

0.790 	 0.850 	 0.750

	

1.340 	 1.400 	 1.220

	

1.880 	 1.960 	 1.730

	

2.640 	 2.630 	 2.490

	

3.850 	 3.510 	 3.300

	

2.580 	 4.230 	 4.440

	

3.080 	 2.840 	 4.770

	

3.900 	 7.190 	 3.700

	

5.610 	 6.730 	 4.250

	

6.410 	 6.820 	 5.290

	

10.220 	 7.040 	 4.960

	

10.600 	 10.770 	 8.620

	

1979 	 1980 	 1981

	

0.261 	 0.348 	 0.297

	

0.590 	 0.608 	 0.645

	

0.970 	 0.935 	 0.863

	

1.483 	 1.239 	 1.176

	

2.187 	 1.636 	 1.418

	

2.763 	 2.931	 1.763

	

3.640 	 3.705 	 3.007

	

6.845 	 4.545 	 3.824

	

7.553 	 4.802 	 4.176

	

6.459 	 6.706 	 7.235

	

12.711 	 7.773 	 11.908

	

4.786 	 11.512 	 9.328

	

13.749 	 7.773 	 13.052

1990

0.332

0.538

0.757

0.968

1.149

1.243

1.281

1.353

1.454

2.305

6.389

10.291

6.531
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Table 24. Second formulation (with 16+) of the adaptive framework (ADAPT) used for the
calibration of SPA.

Tableau 24. Deuxieme expression (avec 16+) de la methode "ADAPT" utilisee pour 1'etalonnage
de l'ASP.

Parameters estimated/Parametres estimes :

-year class estimates in 1990 for ages 3 to 12
-Abondance des classes d'ages 3 a 12 en 1990

-calibration constants for RV mean numbers per tow for ages 3 to 10.
- constantes de calibration des nombres moyens par trait des releves pour les ages 3 a 10.

-calibration constants for OTB CPUE at age (5 to 12)
-constantes de calibration pour les taux de capture des chalutiers pour les ages 5 a 12

Framework: assumptions and structure imposed/Encadrement: postulats et structure imposes

- F on oldest age set to weighted (by population) F for ages 9-12
- F sur le dernier age egal au F pondere (par la population) des ages 9 a 12.

- F on ages 13 to 15 set to weighted F for ages 9-12
- F sur les ages 13 a 15 ajuste au F pondere des ages 9 a 12

-no intercept, log model/Ordonnee a 1'origine a 0.0, modele logarithmique

Input data/Donnees:

- catch-at-age (ages 3 to 16+; years 1971 to 1990)
- Prise a l'age (ages 3 a 16+; annees 1971 a 1990)

-RV mean numbers per tow (ages 3 to 10; years 1971 to 1990)
- Nombres moyens par trait des releves (ages 3 a 10; annees 1971 a 1990)

-OTB CPUE at age (ages 5 to 12; years 1971 to 1990) x 0.1
- Taux de capture des chalutiers selon l'age (ages 5 a 12; annees 1971 a 1990) x 0.1

-Natural mortality/Taux de mortalite = 0.2

Objective function/Fonction:

-Minimize/Minimiser:

EE {obs(1nRVi t) - pred(lnRVi t)}2 + EE {obs(1nC/Ei t) -pred(1nC/Ei t)}2
it 	 it	 '

Summary/Sommaire:

-number of observations/nombre d'observations = 320

-number of parameters/nombre de parametres = 26



Table 25: Parameter estimates and standard errors (a), residuals for the research vessel index (b)

and residuals for the catch rate at age index (c) resulting from the calibration of SPA

with the 'ADAPT' method.

Tableau 	 25: 	 Estimes des parametres et de leurs erreurs-types (a), residus des relev6s (b)

et r6sidus des taux de captures A l'Age (c) obtenus de l'6talonnage de l'ASP

avec la m6thode 'ADAPT'.

Orthogonality offset/Facteur de compensation orthogonal: 0.027639

Mean square residuals/Carr6 moyen des r6sidus 	 : 0.218363

Parameter Estimate S.E. T-statistic C.V.

Param6tre age Estime T.E. VaLeur de T c.v.

3 1.63366E+05 7.82682E+04 2.087 0.48

Abundance 4 9.40795E+04 3.15886E+04 2.978 0.35

in 1990 5 7.15016E+04 1.66207E+04 4.302 0.23

6 5.14831E+04 9.86245E+03 5.220 0.19

Effectifs 7 3.89167E+04 6.94051E+03 5.607 0.18

en 1990 8 2.76372E+04 4.90492E+03 5.635 0.18

9 1.87399E+04 3.30875E+03 5.664 0.18

10 2.09900E+04 3.77405E+03 5.562 0.18

11 1.23723E+04 2.51387E+03 4.922 0.20

12 2.37919E+03 5.65384E+02 4.208 0.24

Catchabilities 3 1.98441E-04 2.19831E-05 9.027 0.11
in R.V. 4 3.03975E-04 3.28053E-05 9.266 0.11

5 3.94062E-04 4.20239E-05 9.377 0.11

6 4.55237E-04 4.84025E-05 9.405 0.11

7 4.54827E-04 4.83708E-05 9.403 0.11

Capturabilit6s 8 4.62602E-04 4.92423E-05 9.394 0.11
des releves 9 4.12541E-04 4.39575E-05 9.385 0.11

10 5.19274E-04 5.54947E-05 9.357 0.11

Catchabilities 5 1.82347E-04 1.94284E-05 9.386 0.11
of 6 3.41004E-04 3.61938E-05 9.422 0.11
trawlers 7 4.27506E-04 4.53624E-05 9.424 0.11

8 4.09252E-04 4.34552E-05 9.418 0.11

Capturabilit6s 9 3.79652E-04 4.02446E-05 9.409 0.11
des 10 4.21083E-04 4.48502E-05 9.389 0.11
chaLutiers 11 3.54666E-04 3.78622E-05 9.367 0.11

12 3.85459E-04 4.11446E-05 9.368 0.11

45.



Table 25. Continued

Tableau 25. Suite

(b) R.V. residuals/ residus des relev6s

71 	 72 	 73 	 74 	 75 	 76 	 77 	 78 	 79 	 80

3 -0.894 -0.177 0.182 0.154 -0.537 0.452 -0.631 -0.178 0.123 0.499

4 -0.270 -0.136 -0.159 -0.186 -0.345 0.009 -0.656 -0.295 0.331 0.004

5 -0.178 -0.287 -0.273 -0.241 -0.259 -0.115 -0.330 -0.481 -0.062 0.304

6 -0.498 -0.223 -0.131 -0.228 -0.140 -0.450 -0.426 -0.097 -0.382 -0.099

7 -0.423 -0.374 -0.099 -0.105 -0.242 -0.484 -0.213 0.094 0.257 -0.279

8 -0.608 -0.522 -0.136 -0.176 0.287 -0.541 0.152 -0.238 0.170 -0.025

9 -1.563 -0.823 -0.125 0.350 -0.015 -0.030 0.208 0.076 0.365 0.315

10 -1.026 -0.732 -0.340 -0.479 0.076 -0.019 0.671 0.377 -0.040 -0.004

81 82 83 84 85 86 87 88 89 90

3 0.214 -0.690 0.004 -0.423 0.369 0.658 0.122 0.621 0.130 0.000

4 0.881 0.085 -0.092 -0.442 0.422 0.612 -0.327 0.760 -0.069 -0.127

5 0.708 0.091 0.063 0.019 0.395 0.601 -0.116 0.546 0.014 -0.399

6 0.753 0.719 -0.128 0.080 0.984 0.265 -0.157 0.366 0.215 -0.424

7 0.394 0.479 0.133 -0.122 0.912 0.443 -0.015 0.082 -0.013 -0.426

8 0.674 0.242 0.221 0.416 0.544 0.591 -0.464 0.151 -0.085 -0.652

9 0.901 0.067 0.199 0.198 0.894 -0.203 -0.279 0.242 -0.073 -0.705

10 0.958 -0.033 0.511 -0.139 0.652 0.720 0.069 -0.114 -0.185 -0.924

(c) residuals from CPUE index/r8sidus des taux de capture selon l'6ge

71 72 73 74 75 76 77 78 79 80

5 0.070 0.776 0.749 0.529 0.320 0.908 0.701 0.092 0.097 -0.118

6 -0.232 -0.030 0.132 0.492 -0.440 0.640 0.308 0.331 -0.321 -0.246

7 -0.510 0.065 -0.160 0.039 0.082 0.170 0.064 0.259 0.083 -0.066

8 -0.474 -0.305 -0.219 -0.263 -0.027 0.110 -0.397 0.120 0.086 -0.016

9 -0.353 -0.866 -0.537 0.115 0.191 0.082 -0.601 -0.380 -0.153 0.408

10 -0.948 -0.801 -0.952 -0.465 0.165 -0.318 -0.049 -0.277 -0.421 0.208

11 -0.661 -1.349 -0.379 -0.379 0.403 -0.171 0.245 -0.117 -0.714 -0.120

12 0.124 -0.953 -1.271 -0.112 -0.654 -0.284 0.084 -0.451 0.301 -0.697

81 82 83 84 85 86 87 88 89 90

5 -0.643 -0.087 -0.419 -1.368 -0.651 -0.229 0.031 -0.423 -0.233 -0.104

6 0.062 -0.510 0.001 -0.323 -0.158 -0.046 0.026 0.067 -0.062 -0.085

7 -0.086 -0.051 0.228 0.093 0.105 -0.399 0.309 -0.160 -0.102 0.037

8 -0.063 0.008 0.352 0.473 0.406 0.216 -0.218 0.130 -0.021 0.104

9 -0.180 -0.162 0.599 0.700 0.566 0.560 0.038 0.137 -0.097 -0.065

10 -0.135 0.632 0.770 0.734 0.526 0.973 0.493 0.163 -0.019 -0.280

11 0.131 0.899 -0.464 0.511 0.303 0.923 0.569 0.886 -0.220 . -0.293

12 -0.405 1.013 0.318 0.395 0.208 1.438 0.184 0.962 0.213 -0.414

CM



Table 26 : Parameter correlation matrix for the calibration using the adaptive framework.

Tableau 26: Matrice de corr6tation entre Les parametres resultant de 1 1 6talonnage avec La methode ADAPT.
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I 	 i 	 2 	 3 	 4 	 5

I I 1,000 	 .039 	 .029 	 .023 	 .019

2 1 	 .039 1.000 	 .040 	 .032 	 .026

3 1 	 .029 	 .040 1.000 	 .045 	 .036

4 1 	 .023 	 .032 	 .045 1.000 	 .046

5 I 	 .019 	 .026 	 .036 	 .046 1.000

6 i 	 .015 	 .021 	 .029 	 .037 	 .047

7 1 	 .013 	 .018 	 .026 	 .033 	 .040

B 1 	 .011 	 .015 	 .021 	 .027 	 .034

9 1 	 .011 	 .016 	 .022 	 .029 	 .034

10 I 	 .008 	 .Gil 	 .015 	 .019 	 .025

ii 1 	 -.231 	 ".171 	 '.125 ".100 	 ".082

12 1 	 ".015 -.171 	 -.124 	 .099 	 .080

13 I 	 '.009 -.012 '.130 '.102 ".082

14 I -.007 	 .009 	 .013 -.119 	 .094

15 I '.006 -.008 -.011 	 .014 -.121

16 1 -.005 -.006 -.009 -.012 '.014

17 I ".004 ".006 	 .008.010 -.012

18 1 -.004 -.005 -.007 '.009 -.011

19 1 	 '.009 -.012 ".126 '.100 -.080

20 1 	 ".006 	 .009 -.012 -.113 	 .089

21 1 	 '.005 -.007 -.010 -.013 -.112

22 1 	 '.004 	 .006 	 .008 	 .011 -.013

23 1 	 '.004 -.005 '.007 '.009 '.012

24 1 	 -.003 '.005 '.007 -.008 '.010

25 I '.003 	 .005 -.007 -.008 -.Oil

26 1 -.003 -.005 '.007 -.009 '.011

	

1 	 21 	 22 	 23 	 24 	 25

1 I 	 -.005 	 .004 	 .004 	 .003 	 .003

2 1 	 -.007 '.006 -.005 '.005 ".005

3 1 	 ".010 '.008 '.007 -.007 - .007

41 '.013 	 .011 	 .009 	 .008 	 .008
5 1 	 -.112 	 .013 	 .012 	 .010 '.011

6 1 	 -.087 	 .113 	 .014 	 .013 	 .013

7 1 	 '.075 ".093 '.118 	 -.031 	 ".044

8 I 	 -.063 	 .080.1O1 	 .134.058

9 i 	 -.063 ".074 '.090 ".119 	 .159

10 1 	 -.047 ".061 ".077 '.099 '.129

11 I 	 .023 	 .019 	 .016 	 .015 	 .015

12 I 	 .022 	 .019 	 .016 	 .015 	 .015

13 I 	 .023 	 .019 	 .017 	 .015 	 .015

14 1 	 .026 	 .022 	 .019 	 .017 	 .017

15 I 	 .032 	 .027 	 .023 	 .021 	 .021

16 I 	 .027 	 .034 	 .028 	 .026 	 .026

17 1 	 .023 	 .029 	 .036 	 .032 	 .032

18 I 	 .021 	 .026 	 .033 	 .041 	 .038

1? 1 	 .022 	 .019 	 .016 	 .015 	 .015

20 I 	 .025 	 .021 	 .018 	 .016 	 .016

	

21 I 1.000 	 .025 	 .022 	 .020 	 .020

22 I 	 .025 1.000 	 .027 	 .024 	 .024

23 1 	 .022 	 .027 1.000 	 .030 	 .030

24 I 	 .020 	 .024 	 .030 1.000 	 .035

25 I 	 .020 	 .024 	 .030 	 .035 1.000

26 I 	 .020 	 .025 	 .032 	 .035 	 .037

6 	 7 	 S	 9 	 10 	 11 	 12 	 13 	 14 	 15 	 16 	 17 	 18 	 19 	 20

.015 	 .013 	 .011 	 .011 	 .008 -. 231 -.015 	 .009 -.007 -,006 -.005 -.004 -.004 -.009 	 .006

.021 	 .018 	 .015 	 .016 	 .011 -.171 -.171 	 .012 -.009 -.008 	 .006 	 .006 -.005 	 .012 	 .009

.029 	 .026 	 .021 	 .022 	 .015 -.125 	 .124 	 .130 -.013 	 .0i1 	 .009 	 .008 	 .007 -.126 -.012

.037 	 .033 	 .027 	 .028 	 .019 -.100 	 .099 -.102 -.1l9 	 .014 	 .012 -.010 -.009 	 .100 	 .113

.047 	 .040 	 .034 	 .034 	 .025 .082 	 .080 	 .082 -.094 	 .121 -.014 	 .012 	 .011 	 .080 	 .069

1.000 	 .050 	 .042 	 .041 	 .031 -.065 -.064 -.067 	 .076 	 .093 -.123 	 .015 	 .014 	 .065 	 .072

.050 1.000 	 .031 	 .042 	 .049 .057 	 .056 -.059 	 .066 -.080 	 .099 -.127 -.034 	 .057 	 .063

.042 	 .031 1.000 	 .054 	 .065 .047 	 .04? 	 .048 	 .055 	 .068 	 .086 	 .108 	 .144 	 .047 -.052

.041 	 .042 	 .054 1.000 	 .071 .050 	 .049 	 .050 	 .056 	 .066 -.078 -.096 	 .129 -.049 -.053

.031 	 .049 	 .065 	 .071. t.%0.033.033.034.039.051.065.082,107,034.038

.065 '.057 -.047 '.050 - .033 1.000 	 .063 	 .039 	 .029 	 .024 	 .020 	 .017 	 .016 	 .038 	 .028

.064 ".056 '.047 ".C49 ".033 .063 1.000 	 .039 	 .029 	 .024 	 .020 	 .017 	 .016 	 .038 	 .027

.067 '.059 -.048 '.050 ".034 .039 	 .039 1.000 	 .030 	 .024 	 .021 	 .018 	 .016 	 .039 	 .028

-.076 	 .066 -.055 	 .056 	 .039 .029 	 .029 	 .030 1.000 	 .028 	 .024 	 .020 	 .019 	 .029 	 .032

-.093 -.080 	 .068 	 .066 	 .051. .024 	 .024 	 .024 	 .028 1.000 	 .029 	 .024 	 .023 	 .024 	 .026

-.123 	 .099 	 .086 -.078 	 .065 .020 	 .020 	 .021 	 .024 	 .029 1.000 	 .030 	 .028 	 .020 	 .022

.015 	 .127 	 .108 	 .096 -.082 .017 	 .017 	 .016 	 .020 	 .024 	 .030 1.000 	 .035 	 .017 	 .019

.014 	 .034 -.144 	 .129 -.i07 .016 	 .016 	 .016 	 .019 	 .023 	 .028 	 .035 1.000 	 .016 	 .018

.065 '.057 '.047 -.049 -.034 •038 	 .038 	 .039 	 .029 	 .024 	 .020 	 .017 	 .016 1.000 	 .028

".072 -,G63 -.052 	 .053 -.038 .028 	 .027 	 .028 	 .032 	 .026 	 .022 	 .019 	 .018 	 .028 1.000

.087 	 .075 	 .063 	 .063 '.047 .023 	 .022 	 .023 	 .026 	 .032 	 .027 	 .023 	 .021 	 .022 	 .025

'.113 '.093 '.080 -.074 '.061 .019 	 .019 	 .019 	 .022 	 .027 	 .014 	 .029 	 .026 	 .019 	 .021

.014 '.118 '.101 ".090 ".077 .016 	 .016 	 .017 	 .019 	 .023 	 .028 	 .036 	 .033 	 .016 	 .018

.013 -.031 	 .134 	 .119 -.099 .015 	 .015 	 .015 	 .017 	 .021 	 .026 	 .032 	 .041 	 .015 	 .016

.013 	 .044 	 .058 	 .159 -.129 .015 	 .015 	 .015 	 .017 	 .021 	 .026 	 .032 	 .038 	 .015 	 .016

'.013 	 .065 -.088 -.084 	 .168 .015 	 .013 	 .015 	 .017 	 .021 	 .027 	 .034 	 .038 	 .015 	 .017
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Table 27: Population numbers at the beginning of the year (thousands) for the 4T-Vn (Jan.-Apr.) cod stock

from 1971 - 1990.

Tableau 	 27: Effectifs de to population au debut de l'annee (en mittiers) pour Le stock de morue

de 4T-Vn (jan. - avr.) sur La periode 1971 - 	 1990.

age 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

3 88303 34345 46385 52872 42096 118469 166615 161455 113965 113741

4 39088 72291 25245 36767 40816 33057 96573 135919 131702 93178

5 31052 30156 39143 14436 25596 25472 23934 76030 102365 103341

6 30930 19015 13991 19084 7499 14839 12775 15872 52632 69756

7 18559 17164 9649 6712 7115 3890 6211 7867 8957 33178

8 5912 9996 7337 4599 2793 2897 1744 3559 4098 4265

9 3221 2781 5047 3531 2142 1117 1342 1061 1950 1844

10 1624 1528 1445 2500 1351 754 511 835 654 841

11 487 869 773 695 1111 390 378 255 466 272

12 548 282 391 336 328 302 198 197 115 158

13 144 136 128 232 99 133 121 112 96 36

14 288 52 67 44 113 33 68 45 52 49

15 387 130 30 13 12 26 15 46 33 29

16+ 159 104 63 37 117 31 18 18 20 68

3+ 220702 188848 149693 141858 131191 201411 310502 403272 417104 420757

age 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

3 91260 190457 249154 136091 135550 116211 103809 108245 114720 163085

4 92839 74630 155576 203960 111399 110830 95024 84928 88535 93874

5 74461 72606 59835 126404 165904 89871 87683 76996 68150 71249

6 71036 54379 50594 43532 99963 126859 66671 65596 58840 51192

7 44306 41111 37020 30870 29271 66763 84200 45411 43820 38631

8 18531 24636 22929 20059 17287 16592 46152 52606 29605 27426

9 2339 9719 13621 12237 10328 8747 10183 31727 32542 18615

10 877 1131 5725 6567 5438 4902 4669 6513 20305 20860

11 399 327 526 2445 2779 2438 2004 2448 3862 12300

12 111 155 140 335 1160 1423 1026 1035 1178 2365

13 108 33 57 78 135 635 473 492 446 629

14 15 15 22 33 17 91 378 263 230 231

15 33 11 10 12 21 8 57 208 171 145

16+ 9 7 5 21 13 8 50 35 69 131

3+ 396324 469217 595213 582645 579265 545377 502382 476504 462475 500734
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Table 28: Mean population biomass (t) for the 4T-Vn (Jan.-Apr.) cod stock from 1971-1990.

Tableau 28: Biomasse moyenne de La population (t) pour Le stock de morue de 4T-Vn (jan.-apr.)

sur La periode 1971 - 1990.

age 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

3 60721 10365 18832 27919 17943 69419 80209 58329 52040 57956

4 27981 29789 12733 23867 23764 20956 64951 80327 82364 57307

5 27093 18815 25145 11217 22256 19320 24344 65156 84840 78739

6 32303 18029 12346 17304 9522 14448 18135 19805 59088 67046

7 29229 17012 11212 8482 10727 5652 11458 12838 13678 36499

8 14926 18054 11712 8402 4861 5589 4778 7417 9069 8348

9 8511 9868 12696 6319 4094 2433 4491 3626 5206 3683

10 6240 6443 5519 6959 2687 2065 1550 2905 3009 2067

11 2227 4146 3058 2896 2582 1319 1385 1114 1904 1380

12 1302 1528 2361 1326 1454 966 817 903 433 756

13 593 840 461 1344 530 594 499 476 323 243

14 1442 401 198 154 341 229 502 196 337 .233

15 2102 515 188 76 59 202 120 398 322 195

16+ 1935 816 270 278 412 304 124 129 217 443

3+ 216605 136623 116749 116543 101233 143494 213363 253617 312830 314896

age 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

3 41511 128413 73038 55161 54175 45922 23662 37494 55105 82950

4 55336 49918 85823 120488 57533 59345 41571 44962 49957 60636

5 53960 58184 45116 88353 110547 63164 53316 51760 45539 51790

6 61174 51822 44974 38623 80958 104799 46990 49271 42957 42331

7 45659 44549 35316 31625 31338 71218 65955 38096 37510 34564

8 24586 31801 26080 23217 20486 22657 47870 46547 28523 26502

9 5123 17030 16239 16788 12964 12500 14513 32488 32203 19340

10 2209 2521 7281 9680 7727 5849 7351 9459 22362 22858

11 1109 856 2077 5124 4728 4089 3226 3893 5867 14404

12 336 390 779 1040 2412 1823 2267 1915 1999 3365

13 240 174 369 205 935 1510 1278 1139 827 1213

14 90 85 184 227 66 318 1139 1080 661 524

15 	 . 76 34 90 92 165 70 537 1009 442 319

16+ 49 66 52 184 127 69 517 398 179 831

3+ 291459 385843 337420 390808 384161 393333 310191 319512 324151 361628
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Table 29 : Fishing mortality for the 4T-Vn (Jan.-Apr.) cod stock from 1971 to 1990.

Tableau 29: Mortalite due a La peche pour Le stock de morue de 4T-Vn (jan.-avr.) sur La periode 1971 - 1990.
age 	 1971 	 1972 	 1973 	 1974 	 1975 	 1976 	 1977 	 1978 	 1979 	 1980 	 1981

3 0.000 0.108 0.032 0.059 0.042 0.004 0.004 0.004 0.001 0.003 0.001

4 0.059 0.413 0.359 0.162 0.271 0.123 0.039 0.084 0.042 0.024 0.046

5 0.290 0.568 0.518 0.455 0.345 0.490 0.211 0.168 0.184 0.174 0.115

6 0.389 0.478 0.535 0.787 0.456 0.671 0.285 0.372 0.262 0.254 0.346

7 0.419 0.650 0.541 0.677 0.699 0.602 0.357 0.452 0.542 0.383 0.387

8 0.554 0.483 0.531 0.564 0.717 0.570 0.297 0.401 0.598 0.401 0.446

9 0.545 0.454 0.502 0.761 0.843 0.588 0.274 0.284 0.641 0.543 0.528

10 0.426 0.482 0.533 0.612 1.041 0.491 0.493 0.384 0.677 0.545 0.786

11 0.346 0.599 0.633 0.550 1.102 0.481 0.450 0.598 0.882 0.701 0.746

12 1.196 0.592 0.321 1.017 0.704 0.718 0.368 0.517 0.954 0.184 1.021

13 0.817 0.509 0.867 0.519 0.890 0.469 0.777 0.570 0.476 0.668 1.787

14 0.595 0.351 1.434 1.061 1.282 0.621 0.197 0.130 0.385 0.199 0.157

15 0.555 0.490 0.511 0.698 0.943 0.554 0.354 0.373 0.695 0.539 0.626

16+ 0.555 0.490 0.511 0.698 0.943 0.554 0.354 0.373 0.695 0.539 0.626

9+ 0.549 0.486 0.525 0.640 0.859 0.560 0.336 0.389 0.634 0.455 0.476

age 1982 1983 1984 985 1986 1987 1988 1989 1990

3 0.002 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.003

4 0.021 0.008 0.007 0.015 0.034 0.010 0.020 0.017 0.031

5 0.161 0.118 0.035 0.068 0.099 0.090 0.069 0.086 0.113

6 0.185 0.294 0.197 0.204 0.210 0.184 0.203 0.221 0.241

7 0.384 0.413 0.380 0.368 0.169 0.270 0.228 0.269 0.343

8" 0.393 0.428 0.464 0.481 0.288 0.175 0.280 0.264 0.362

9 0.329 0.530 0.611 0.545 0.428 0.247 0.246 0.245 0.303

10 0.566 0.651 0.660 0.602 0.694 0.446 0.323 0.301 0.273

11 0.652 0.249 0.546 0.469 0.665 0.461 0.531 0.290 0.252

12 0.796 0.381 0.708 0.402 0.902 0.535 0.643 0.428 0.260

13 0.186 0.342 1.331 0.198 0.319 0.386 0.560 0.458 0.278

14 0.163 0.429 0.265 0.612 0.263 0.396 0.231 0.262 0.278

15 0.369 0.556 0.620 0.542 0.574 0.339 0.285 0.271 0.278

16+ 0.369 0.556 0.620 0.542 0.574 0.339 0.285 0.271 0.278

9+ 0.384 0.483 0.542 0.511 0.425 0.224 0.289 0.277 0.249
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Table 30: Input data for projections for cod in 4T-Vn (Jan.-Apr.).

Tableau 30: Donnees utilises et les predictions de captures pour la morue en 4T-Vn (jan.-avr.).

Age 	 Population numbers 	 Average weight (kg) 	 Partial recruitment
(thousands) Jan. 1991

Age 	 Effectifs (milliers) 	 Poids moyens (kg) 	 Recrutement partiel
janvier 1991

3 102000 0.492 0.003
4 83095 0.648 0.067
5 74513 0.797 0.302
6 52106 0.950 0.723
7 32931 1.098 0.814
8 22437 1.207 0.875
9 15631 1.284 1.000

10 11257 1.563 1.000
11 13001 1.903 1.000
12 7827 2.311 1.000
13 1493 2.805 1.000
14 390 3.864 1.000
15 143 4.081 1.000
16+ 171 8.537 1.000

Projections/Predictions des captures

F(9+)
	

3+ biomass/biomasse ('000 t)
	

Catch/prises ('000 t)

1990 	 1991 	 1992 	 1993
	

1990 	 1991 	 1992 	 1993
	

1990 	 1991 	 1992 	 1993

0.28 	 0.30 	 0.27 	 0.27
	

317 	 306 	 302 	 301
	

57 	 48 	 43 	 43
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Figure 1: Percent of 4T-Vn (Jan.-Apr.) cod catch by gear (1985. 	 - 1990)

(OTB-trawls, SNU-seines, LL-lonqlines, GN-gillnets,LHP-handlines
MISC-others).

Figure 1: Proportion des captures de morue dans 4T-Vn (jan.-avr.)
par engin (1985 - 1990) (OTB-chaluts, SNU-sennes, LL-palangres
GM-filets maillants, LHP-lignes A main, MISC-autres).
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Figure 2: Cumulative catches of cod in 4T-Vn (Jan.-Apr.) from 1988 to 1990.
(Source: Canadian Atlantic Quota Report, DFO)

Figure 2: Captures cumulatives de morue dans 4T-Vn (jan.-avr.) de 1988 a 1990.
(Source: Rapport des contingents dans I'Atlantique canadien, MPO)
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Figure 3: Age composition of observed and predicted catch at age for 1990.

Figure 3: Composition des prises a I'age predite at observee pour 1990.
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Figure 5: Standardized otter trawl catch rates (+/- 1 S.E.)
for 4T-Vn (Jan.-Apr.) cod.

Figure 5: Taux de capture standardis6 (+/-1 E.T.) des
chalutiers pour la morue dans 4T-Vn (jan.-avr.).
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Figure 11: Length frequency distributions for cod in 4T from research vessel surveys.

Figure 11: Frequences de tallies de Ia morue dans 4T obtenues A partir de releves.
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Figure 13; (continued)
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