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Abstract

The Canadian TAC for pollock in 1991 remained at 43,000 t in the second year of the multi-year
management plan. The domestic catches for 1990 and 1991 were 6,822 and 5,202 t below the TAC with both
mobile and fixed gear fleets below their allocations. The foreign bycatch of pollock increased to near 1988 levels
due mostly to increased Cuban landings. For 1991 much of the foreign fishery was managed under domestic
silver hake allocations. The shift in the 4VW pollock fishery from 4W to 4V during 1984-1990 changed in 1991
with landings in 4W almost double 4V. Overall landings in 4VW are consistent with 1990 but indicate a marked
decrease over the 1985-1989 period. Research surveys indicate an increase in the age 4-9 abundance in the early
1980s with subsequent estimates highly variable but stable. For the 1979-1987 period recruitment has been
average or above. As in last year's assessment only R.V. numbers at age were used to calibrate the cohort
analysis using linear least squares to estimate fishing mortality. The ADAPT formulation imposing a domed PR
on the unestimated older ages was replaced with a flat-topped PR. The F for 1991 using the flat-topped PR was
0.45. Bias corrections were used on all estimated ages, and catch projections to 1993 under the multi-year
management plan indicate that a constant catch of 43,000 t to 1993 implies a fishing mortality of 0.53 and 0.59
respectively. Assuming average recruitment, biomass should remain stable. However, future advice at the F0.1
target level is likely to be for lower catch. The drop in landings since 1989, decreased commercial catch rates,
and various industry concerns indicate that the stock should be watched carefully.

Resume

En 1991, deuxi@me annee d'existence d'un programme de gestion pluriannuel, Le TPA canadien de
goberge a ót e maintenu a 43 000 t. Les prises des navires canadiens en 1990 et 1991 ont et e respectivement
inferieures de 6 822 t et 5 202 t au TPA, avec les prises des flottilles de peche aux engins mobiles ainsique celles
des engins fixes 6tant inf8rieures aux allocations de ces deux flottilles. Quant aux prises accidentelles 6trangeres,
elles ont presque atteint leurs niveaux de 1988, en raison surtout de la hausse des debarquements des navires
cubains. La concentration de Ia peche de la goberge dans la division 4V plutot que dans la division 4W,
phenomene observe de 1984 a 1990, s'est inversee en 1991, les debarquements en provenance de 4W repr6sentant
pres du double de ceux de 4V. Les debarquements globaux provenant de 4VW sont comparables a ceux de 1990,
mail nettement inf6rieurs a ceux de la periode 1985-1989. D'apres les resultats des campagnes d'6valuation,
l'abondance des poissons de quatre a neuf ans a augmente depuis le debut des annees 80, les estimations des
ann6es subsequentes etant tres variables, mais de facon stable. Durant la periode 1979-1987, le recrutement a
6te 6gal ou superieur a la moyenne. Comme dans ]'evaluation de l'an dernier, on n'a utilise que les chiffres
provenant des navires scientifiques pour etalonner ]'analyse des cohortes au moyen de la methode des moindres
carr6s lin6aires, cela dans le but d'estimer la mortalite due a Ia peche. On a abandonne la formule ADAPT
fondee sur une courbe de recrutement partiel en forme de dome pour les poissons plus ages non estim6s au
profit d'une courbe de recrutement partiel a plateau, qui a abouti a une valeur F de 0,45 pour 1991. On a
proc6de a des corrections de justesse pour tous les ages estimes; selon les projections de prises pour 1993
dtablies dans le cadre du plan pluriannuel, des captures constantes de 43 000 t jusqu'en 1993 correspondraient
a une mortalitd due a la peche de 0,53 et 0,59 respectivement. Dans I'hypothese d'un recrutement moyen, la
biomasse devrait s'averer stable, mais it est vraisemblable que les avis ulterieurs relatifs au niveau-cible F0.1
preconiseront des prises plus basses. La baisse des debarquements depuis 1989 et le recul des taux de prises
commerciales, ainsi que les inquietudes diverses de l'industrie militent en faveur d'une surveillance attentive des
stocks.
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Introduction 

Description o~ the ~ishery 

For the second year in a row pollock landings (39,471 t) have 
fallen significantly below the TAC of 43,000 tonnes (Table 1, 
Figure 1). Canadian landings consistently account for the majority 
of the catch. Catches by foreign fleets have been primarily 
incidental with the major share taken by the USSR and Cuban 
trawlers fishing for silver hake and other groundfish, or by the 
USA fishing on the northeast peak of Georges Bank (Table 1). Since 
the extension of jurisdiction in 1977, catches by foreign vessels 
other than the USA have generally averaged less than 2000 t. With 
the definition of the new international boundary, the ICJ line 
(Figure 2) in 1984, no USA catches have been reported. However, USA 
landings in the Gulf of Maine and Georges Bank have progressively 
dropped from a high of 24,000 t in 1986 to about 7,000 t in 1991. 

The pollock fishery is prosecuted mainly in 4X & 5Zc with a 
smaller portion taken in 4VW (Figure 3). The shift in the 4VW 
pollock fishery from 4W to 4V during 1984 - 1990 has changed in 
1991, with landings in 4W almost double the landings in 4V. 1991 
Canadian landings of 11,579 t in 4VW are consistent with 1990 
landings (12,194 t) but indicate a marked decrease compared to the 
1985 - 1989 period (Table 2). The fishery in 4VW is dominated by 
large offshore vessels greater than 100 ft. with mobile gear and in 
4X & 5Zc by inshore vessels less than 65 ft. both mobile and fixed 
gear. 

Seasonal breakdowns (Table 3) indicate a year round fishery, 
although with a bias toward May - August especially in 4X & 5Zc. 
Small mesh landings by the USSR (1,177 t) remained at about the 
1990 level, high compared to the 1981 - 1987 period. The overall 
small mesh landings (1,674 t) show an increase, due to increased 
Cuban landings. This year foreign catches caught under domestic 
allocations (i.e. Seafreeze) were reported as Canadian landings 
whether they were landed in a foreign country or Canada. Other 
foreign landings (foreign allocations) were reported through NAFO, 
although NAFO landings in some cases, duplicated already reported 
domestic landings. lOP data was available to provide total foreign 
landings. 

The Canadian catch is broken down by gear, area and season in 
Table 4. The large trawler tonnage class (TC)4+ landings remained 
close to the 1990 level with increased landings in 4X while 
remaining low compared to the 1985 - 1989 period. Prior to 1985 
pollock allocations were generally not taken by this gear sector. 
However, since that time the offshore has chosen to fish these 
previously underutilized enterprise allocations. This current 
decrease in landings both total and by area may be attributable to 
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various factors: a) the offshore fleet not taking their rema1n1ng 
allocation during the winter fishery due to a reported lack of 
abundance or availability of pollock, pollock were described as 
being "spotty"; b) the frozen block market was soft due to a flood 
of minced Alaskan pollock at very low prices; c) cod were more 
available in 4W, so it wasn't worth going to 4V just for pollock; 
d) haddock were expected to be more abundant around the 4W haddock 
closed area and the offshore directed for it (5% of overall quota 
rather than per trip); and, e) anecdotal information also suggests 
that more activity was directed toward 4X because of problems in 
4V, big cod and haddock bycatch in 4X were worth going after. 

4X & SZc landings for otter trawlers TC 1-3 increased 
substantially (40%) while in 4VW the landings for the inshore 
trawler fleet decreased (30%). As well, marked changes were noted 
in the seasonal fishing patterns in both areas. These changes and 
increased landings were probably due to the implementation of 
ITQ's, the transfer options and 3 2 1 policy (charging an overrun 
of one ITQ species against another in an established ratio) and the 
vessel replacement policy for the offshore, which allowed them to 
fish offshore allocations with inshore vessels. Fixed gear 
landings dropped by about 2,800 t mostly in 4X & 5Zc. Industry
indicated a late start to the fishery (cold water), poor catch 
rates due to a lack of big fish and more competition for good 
fishing grounds. 

The shortfall in 1991 Canadian allocations (from quota 
reports) amounted to 4,362 t. The mobile gear sector >100 ft and 
65 - 100 ft had a combined shortfall of 2,842 t. Mobile gear <65 
ft ITQ fleet had a shortfall of 407 t while mobile gear <45 ft 
(Generalist fleet) and mobile gear <45 ft (ENS non ITO fleet) had 
a combined shortfall of 58 t. These two fleets direct for cod and 
haddock in a CHP trip limit fishery. Fixed gears «45 ft and 45 
65 ft) had a combined shortfall of 860 t. Quota allocations and 
associated catch for 1991 are presented in Table 5. For 1991 quota 
reports vary more than usual compared to actual landings. This is 
probably due to the vessel replacement program and the 3 2 1 policy 
where landings from one gear sector or species are reported against 
another quota. 

Since 1982, the pollock fishery has been regulated by quotas 
on four gear sectors: 1) fixed gear; 2) mobile gear greater than 
100 ft; 3) -.ob'ile gear less than 65 ft; and, 4) mobile gear 65 
100 ft. In 1988 mObile gear and fixed gear less than 65 ft were 
further divided: al mobile gear and fixed gear less than 45 ft; 
and, bi mobile qear and fixed gear 4S - 65 ft. Seasonal quotas and 
trip lilllits were introduced in 1986 for mobile gear <65 ft in order 
to extend the fishery to the end of the year. Seasonal quotas are 
applied to the mobile gear <45 ft to allow a larger portion of the 
catch to be taken during the summer when they are less subject to 
weather conditions. In 1989 the mobile gear fleet <45 ft was 
further split into specialist and generalist categories. These two 
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fleets as well as the 45 - 65 ft fleet, were regulated through 
licence condition and trip limits replacing the variation order as 
a means of controlling the fishery. CHP management was also 
introduced as a means of addressing the problem of misreporting by 
area and species but was later discontinued. 

Individual boat quotas were not introduced in 1990 as planned 
and the fishery continued to be managed using licence condition and 
trip limits. CHP management continued in 4X for the first half of 
the year resulting in very little pollock being taken, as cod and 
haddock were preferentially fished. CHP management was then 
replaced with a pollock directed fishery with various bycatch 
options. For the last three months of the year vessel quotas were 
used to divide up the remaining quota for mobile gear <65 ft. 
Georges Bank was managed separately with eight trips of 35,000 lbs 
between June 1 and Oct. 31 for mobile gear <65 ft using 130mm 
square mesh gear. The fishery was open to fixed gear all year 
provided that small hooks were used until June 1. 

Management initiatives in 1991, including the introduction of 
ITQ's (cod haddock pollock 4VWX), have resulted in changes to gear 
sector regulation. Mobile gear <65 ft is now divided into three 
categories or fleets; a) mobile gear <65 ft ITQ fishery; b) mobile 
gear <45 ft generalists; and, c) mobile gear <45 ft non ITQ fishery 
ENS. The non ITQ fleet sectors and species continue to be managed 
using licence conditions and trip limits. For 1991 Georges Bank 
was not included in ITQ's and was managed separately with each 
mobile gear vessel <65 ft allowed four trips per month of 35,000 
lbs. of cod and haddock to a maximum of 280,000 lbs (June 1 - Oct. 
31). If haddock landings exceeded 100,000 lbs then that vessel was 
closed out of the fishery regardless of the amount of cod landed. 
Pollock landings were reported against vessel ITQ' s. As well a new 
logbook and catch monitoring system have been put in place. New 
regulations dealing with dumping and discarding fish at sea, mesh 
size, vessel replacement etc. have also been introduced. These 
programs may result in changes to catch effort data, and in how it 
compares to quota reports. 

Distribution maps of catch per unit effort as recorded by the 
International Observer Program (lOP) on Canadian vessels in 1991 
are shown in Figure 4. Observer coverage of the domestic fleet was 
approximately 25%. In recent years observer cover~ge has varied 
between 20 and 50 %, depending on fishing activity and funding 
levels. Fishing patterns were similar to those of recent years 
with extended fishing effort, compared to years prior to 1987. 
However, the fishery distribution has shifted somewhat from 4V to 
a more 4W and 4X fishery, especially in the first part of the year
(Jan.-June). 
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catch at Age 

The catch at age prior to 1991 was taken from Annand and 
Beanlands (1991). Catch and mean weight at age for 1991 landings 
were estimated using samples from the commercial fisheries. 
Sampling for 1991 is shown in Table 6. Sampling was somewhat low 
for gillnetters and small otter trawlers TCl-3, while sampling 
improved for the otter trawlers TC4+ (4VW). Seasonal age length' 
keys for otter trawlers TC4+ (4VW) and for TC4+ otter trawlers 
(4X+5), and annual keys for small trawlers TCl-3 (4VWX+5) and fixed 
gears for (4VWX+5) were generated. Length weight parameters were 
obtained from analysis of the 1991 summer groundfish survey 
collections. Input data for generating the six keys used for the 
Canadian catch at age are given in Table 7. These keys accounted 
for 37,798 t or 96% of the entire catch, the difference consisting 
of the foreign by-catch. The age composition of the small mesh 
catch at age was based on pollock length frequencies from lOP data 
for the USSR and Cuban fisheries (1981 - 1991). Weights at age 
were from the July RV survey. The total combined catch at age 
reflects the total landings (37,472 t of pollock in 4VWX and 5Zc). 
The total catch at age is given in Table 8 along with the Canadian 
catch at age and the small mesh and foreign catch-at-age matrices. 
As in most years only four or fewer year-classes contributed 
significantly to the annual landings. 

Catch at age for 1991 was dominated by the 1984 - 1987 year
classes (ages 4 - 7) accounting for 79% of both the catch in number 
and weight (Table 9). The 1988 year-class at age 3 was 9% of the 
catch numbers, the same as the 1987 year-class at age 3 in 1990. 
These are the blghest observed values at that age since 1983. As 
in 1990, the 19~5 year-class remains the strongest in the overall 
catch at age (numbers and weight). The small mesh catch at age 
contributed 95% of age 2 fish and 50% of age 3 fish to the total 
catch at age. The 1985 year-class accounted for 27% and 25% of the 
4VW (TC)4+ and GN landings respectively. However age 4 and 5 fish 
contributed significantly (34%) to the GN catch at age while 
accounting for only 17% of the (TC)4+ numbers. Differences were 
again noted in the age composition of the large trawler catch 
between 4VW and 4X&5Zc (Figure 5). 

The observed catch at age for 1991 was compared to that 
projected in the 1.990 assessment (Figure 6). The catch of the 1986 
and 1987 year-classes at ages 4 and 5 were higher than predicted. 
Conversely, tbe catch of the 1985 year-class at age 6 was somewhat 
lower tha~ projected. Weight at age appears to indicate a decline 
in recent years (Table la, Figure 7). 
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Abundance Indices 

Commercial Catch Rates 

Commercial catch rates are not used for calibration purposes,
however because of changes observed in the 1990 and 1991 offshore 
fishery, catch rates were investigated. A Canadian catch rate 
series (CPUE) for stern OTB's TC5 for April to November was 
estimated using Regional data (Figure 8) (1974 - 1991) and is 
presented in Table 11. The higher resolution of the ZIFF (zonal
interchange file format) data (set by set information) can result 
in less recorded effort for the same catch thus increased catch 
rates, so was not used for the series in order to be consistent 
over time. In both cases 1991 catch rates showed a marked decrease 
compared to 1990 values. A monthly catch rate series was also 
estimated for 1989, 1990 and 1991 from the Regional data base 
(Figure 9). Catch rates were consistently higher in 1990 (January 
through September) but dropped sharply in the October - December 
period. These observations were consistent with industry reports 
that the offshore fleet (Nat. Sea) had some difficulty catching
pollock during their winter fishery. The monthly trend was similar 
in 1989 and 1991 although generally lower in 1991. A catch rate 
series for April to November, 1982 - 1991 was also calculated on a 
set by set basis from the lOP data (Table 12). This series did not 
show the same increase in catch rate between 1989 and 1990 and in 
fact was lower than catch rates calculated on a trip basis for the 
first time in the time series. However the 1991 value showed a 
significant decline with a value somewhat higher than that 
calculated from the regional data set and about equal to the ZIFF 
value of .599. 

Research Surveys 

Three vessels have been involved in the summer stratified 
random surveys of the Scotian Shelf (Figure 10) since 1970. After 
analysis of comparative fishing experiments, pollock catches were 
found to be the same between the different research vessels and 
hence no conversion factors were applied. The estimated total 
numbers at age from these surveys for strata 40-95 are in Table 13 
and ages 4-9 and 1-3 abundance are plotted in Figure 11. 

The research surveys from 1970 - 1991 indicate an increase in 
the age 4-9 abundance from the early 1980s with subsequent
estimates highly variable but stable. However, the 1990 survey
total numbers appear to be anomalously high especially for ages 2 
and 3. In general the survey exhibits pronounced year effects 
making it difficult to determine year-class strengths and short
term changes in abundance. Efficiency estimates for pollock in the 
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1991 July RV survey indicate that the set to strata allocation was 
inefficient (-0.18%). However, the stratified random design was 
somewhat advantageous for pollock (5.07%). Distribution maps 
(Figure 12) indicate that very few pollock were caught in the 4VW 
portion of the survey especially for ages 4 and older although in 
the fishery older fish are more prevalent in 4VW. 

Stratified average numbers per tow and mean numbers per 
standard tow and survey CV's are given in Tables 14, 15 and 16 
respectively. 

Sequential Population Analysis 

Modifications to the adaptive framework used in last year's 
assessment were investigated because of the sensitivity of the SPA 
numbers to varying the dome by small amounts (Figure 13). As well 
it was noted that using a flat topped PR no longer resulted in 
survey K values increasing with age. As a result the formulation 
imposing a domed PR on the nQO-estimated older ages was removed and 
replaced with a flat topped PR. Conort analysis of ages 2-11 from 
1974 - 1991 was calibrated using ADAPT with the above formulation. 
Natural mortalit.y was as,sumed to be constant at 0.2 for all ages 
and years. The RV numbers at ages 4-9 were used to estimate 
fishing mortality at ages 4-9. The Fs for ages 2-3 and 10-11 were 
based on the weighted average of ages 7-9 and the PR (historic) 
given below. 

Age 2 3 456 7 8 9 10 11 

PR .012 .153 .401 .649 .~lj1 1 1 1 1 1 

Partial recruitment was estimated for the 1977-1986 period 
from the ratio of Fs at younger ages to fully recruited Fs. The 
input PR and Ft were from last years assessment. 

Diagnostics from previous runs indicated that intercepts were 
not necessary between RV and SPA numbers. The ADAPT summary table 
is given in Table 17. The estimated numbers and slopes were all 
signific:ant except for the a.ge 4 numbers (Tabl.e 18) .. Log residuals 
(Table 19) were reviewed and yearly patterns observed. The fishing 
mortality for £ully xecruited ages (1, 8 and 9) in 1991 was 0.45. 
The 1987 year-class at age 4 is poorly estimated in ADAPT with the 
CV = 0.63 and a bias of 23%. The CV's for the other estimated ages 
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(5-9) were in the 0.40 range and the bias ranged from 8 to 12%. 
The CV's on the slopes were in the range of 0.17. The fishing 
mortality matrix, beginning of year numbers and midyear biomass are 
given in Tables 20, 21, and 22. 

The 1979 (76 million) and the 1985 (51 million) year-classes 
at age 2 are the largest observed for the 1974 - 1991 time period 
(Figure 14). The 1980 - 1984 year-classes are all above the long 
term mean of 31 million. Beginning of year biomass (2+) and 
population numbers ages 4-9 (Figures 15 & 16 respectively) have 
increased since 1984 reflecting the strong and above average year
classes since 1979. 1991 biomass levels have declined slightly but 
are still near their maximum. Fully recruited fishing mortalities 
have remained stable between 0.45 and 0.52 since 1986 and are 
currently above the F0.1 target level (Figure 17). In general 
abundance increased substantially in the early 1980s and has 
remained high due to continued recruitment since 1979. Given the 
relatively stable catches throughout most of the 1980s, fishing 
mortality has generally fluctuated inversely with stock size. 
However the apparent sharp decline in F in 1984 is most likely due 
to variability in the catch at age. Except for the drop in recent 
years, landings have remained relatively constant since 1985 
(43,000-46,000 t) while fishing mortality has remained above the 

F0.1 target level. 

Yield per recruit 

A series of yield per recruit calculations were attempted 
using various PR's and age groups. Yield per recruit values at FO. l 
varied between 0.28 and 0.38. A mean yield per recruit FO• l value 
of 0.3 was chosen in order to minimize interannual variation caused 
by data problems in yearly FO.l calculations. 

Prognosis 

It was noted that the ADAPT value for the 1987 year-class at 
age 4 had both a high CV and a bias value of 23%. Projections were 
done with the 1988 and 1989 year-classes set to the long term 
geometric mean of 31 million fish. The 1987 year-class estimate of 
35 million was used in projections, however corrections for bias 
were used on all estimated ages. The 1992 and 1993 recruitment 
estimates were also set to the geometric mean. Catch projections 
were run to 1994 to allow evaluation to the end of the current 
multiyear plan (1993). 
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The following input data were used in the catch projections: 


Age 

1992 beginning numbers 
('000) bias corrected 

Pop. numbers 
Weighta 

(kg) PRb 

2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12+ 

31000 
25242 
14167 
12912 
15150 

8622 

2047 
1355 

669 
449 
203 

.69 
1.22 
1.84 
2.49 

3.05 
3.61 

4.06 
4.69 
5.07 

6.49 
5.10 

.003 

.066 

.257 

.442 

.680 
1.000 
1.000 
1.000 
1.000 
1.000 

1.000 

a1988-1991 average 
b1988-1991 average 

Projections were done using a multiyear TAC of 43,000 t and in 
1994 an FO• l value of 0.3. Results of these projections are given 
in Table 23. The 1992 and 1993 TAC's of 43,000 t imply a fishing 
mortality of 0.53 and 0.59 respectively. Assuming average 
recruitment, biomass will remain relatively stable. Future advice 
at the FO• l target is lik.ely to be for lower catch. 

Although biomass is relatively high, a source of concern for 
this stock is the drop in catch in 1989, 1990 and in 1991 to below 
the TAC with both large mobile gear and fixed gear failing to take 
their allocations. Commercial catch rates, although not used in 
the calibration, are at their lowest point in the time series. As 
well industry reported a lack of availability or abundance of 
larger pollock although comments from fishermen noted large numbers 
of small pollock which are generally avoided by much of the 
industry. in general pollock have been described as "spotty". 
Various management init.iatives ti.e. the introduction of ITQs, and 
CHP fishery 
landings. 

for generalists) may also have impacted pollock 
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Table lao Pollock landings (t round fresh) by country for divs. 4VWX and Subdiv. 5Zc, 
1974-1977. 

Year Canada 
Fed. Rep. 

GeJ:'lll&ny 
GeJ:1Un 

De•• Rep. Japan Spain VSSR 
United 

ItingclOia V.S • .I.. Other total 

1974 24975 149 - 40 1500 2301 47 435 14 29461 

1975 26548 236 95 - 708 2004 - 403 124 30118 

1976 23565 994 24 - 303 1466 - 443 385 27180 

1977 24653 368 - 1 - 182 - 325 53 25582 

Table !b. Pollock landings (t round fresh) by country for divs. 
1978-1991. 


Year Cal1&_ 

1978 26801 

1979 29967 

1980 35986 

1981 40270 

1982 38029 

**1983 32749 

1984 33465 

1985 43300 

1986 43249 

1987 45330 

1988 41831 

*1989 41112 

*1990 36178 

*1991 37798 

Franae 
Japan .t. Pierre , Mainlancl 

110 15 18 

19 e 15 

81 19 80 

15 17 73 

3 30 14 

6 22 

1 46 

17 77 

51 77 

82 28 

1 -
1 -

--
38 -

Ctlba 

141 

50 

32 

-

84 

261 

123 

66 

387 

343 

225 

99 

261 

459 

USSR 

502 

1025 

950 

358 

297 

226 

97 

336 

564 

314 

1054 

1782 

1040 

1177 

4VWX and Subdiv. 

U.S.A. 

451 

391 

443 

918 

. 840 

1324 

1691 

-
-

-

-

-

-

-

Other 

-
7 

-
-
-
-
1 

-
4 

-
-
-
-
-

5Zc, 

'lotal 

28038 
\0 

31482 


37591 


41651 


39297 


34588 


35424 


43796 


44332 


46097 


43111 


42994 


37479 


39472 


* - Provisional catch statistics 
** - From 1983 on, French catches are combined 
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Table 2 Pollock landings (t, round fresh) for divisions 4VWX 
and Subdivision 5Zc, 1974-1991. 

Total Total 
Year 4V 4W 4X SY SZc 4VW 4X+SZc Total 

1974 307 4740 19731 680 4003 5047 24414 29461 

1975 799 5697 17977 420 5225 6496 23622 30118 

1976 1102 3424 19164 57 3433 4526 22654 27180 

1977 1347 6082 14381 237 3535 7429 18153 25582 

1978 2931 4910 14997 341 4859 7841 20197 28038 

1979 4877 4963 18219 573 2850 9840 21642 31482 

1980 3893 7511 20110 530 5547 11404 26187 37591 

1981 2316 15678 18689 713 4255 17994 23657 41651 

1982 2939 .9373 20771 926 5288 12312 26985 39297 

1983 5491 5787 17603 1079 4628 11278 23310 34588 

1984 5474 6043 18926 2091 2890 11517 23907 35424 

1985 12085 3262 26685 853 911 15347 28449 43796 

1986 15250 4046 22845 654 1537 19296 25036 44332 

1987 12820 4425 26756 - 2096 17245 28852 46097 

1986 .11871 4240 24596 - 2404 16111 27000 43111 

**1989 12021 3863 23283 530 1409 *17772 25222 *42994 

**1990 8150 4044 21903 346 1735 *13495 23984 *37479 

**1991 4131 1448 25533 465 1718 *11756 27716 *39472 

* - Includes catch where division is unknown. 
** - Data from DFO Statistics Branch, provisional data for 

countries other than Canada. 
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Table 3 	 Pollock landings (t round fresh) by season and country for NAFO 
divs. 4VWX and Subdiv. 5Zc. 

Canada {Maritimes , Newfoundland) 

evw ex + SZc 
Year !lota1 Jan-AprMay-Auq Sept-Dec May-Auq Sept-DecJan-Apr !lota1 

27771257 807 1643 11738 88171974 713 22198 
18361223 1005 1854 4082 9866 10764 224661975 

845 1186 2456 2078 12167 6864 211091976 425 
1428 4748 7107931 6010 5880 5656 175461977 

74843875 2696 510 7081 5835 6401 197201978 
5477 1927 8810 6576 211571979 1406 4558 10023 
4301 10427 6353 6018 255592493 3633 131881980 

5792 227222437 11055 7170 97604056 175481981 
4082 4774 3096 8383 261433030 11886 146641982 

48791644 10772 14212 2886 219772029 70991983 
4744 4217 11249 2820 13900 5496 2221622881984 

6187 284495031 5959 14851 6589 156731985 3861 
8157 4534 18213 5859 14091 5086 2503655221986 

4i&() 288526177 5521 16478 5766 65901987 16496 
74123761 268834744 5807 4397 1048 157101988 

6743 252224302 15890 12471 60087538*1989 4050 
7019 239844529 2913 12194 3126 138394752*1990 
67442282 3994 10667 6668 13719 27131*1991 4391 

... - uata :from u~'u Stat1st1cs :srancn 

-USSR 


Tear 

4VW ex + SZc 

Jan-
Apr 

May-
Auq 

Sept-
Oct 

.. 
Mon. Yot,a1 

Jan-
Apr 

Nay-
Aug 

Sept-
Dec 

UJt 
Mon. !lotal 

1974 194 903 628 - 1725 11 512 53 - 576 

1975 471 981 221 - 1673 58 149 124 - 331 

1976 555 488 291 - 1334 10 58 64 - 132 

1977 17 '2 - - 99 39 44 - - 83 

1978 9 459 8 - 476 - 26 - - 26 

1979 4 928 - - 932 6 87 - - 93 

1980 122 715 - - 837 - 113 - - 113 

1981 45 311 - - 356 2 - - - 2 

1982 - 297 - - 297 - - - - -
1983 16 204 - - 2.2.0 - 6 - - 6 

1984 - 97 - - 97 - - - - -
1985 - 336 - - 336 - - - - -
1986 - 5(,11 - - 564 - - - - -
1987 - 314 - - 314 - - - - -
1988 96 958 - - 1054 - - - - -

**1989 605 1177 - - 1782 - - - - -
**1990 342 698 - - 1040 - - - - -
**1991 151 640 2 - 793 - 384 - - 384 

** - Provisional data from NAPO Circular letters 
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Table 3 (Continuedl 

Other For.ian Countri•• 

ex + 5Zc4VW 

Sept- UKMay-Sept- UK uan-Hay-Tear uan-
Mon. !'ota1Dec!'otal Apr AuqApr Auq Mon.Oct 

-
 1640
746 
 605 
 289
173 
 545
176 
 196
1974 
 -
-
 825
427
741 
 145 
 253
S7 263
1975 
 421 
 -

888
251j 237 
 1413
2 
 736 
 288
162
3lS1976 
 -
524
168 
 304 
 52
223
194 
 19
1977 
 10 
 --
451
140
284 
 200 
 111
153
1978 
 li --'5 
392
136 
 138
S4 98 
 118
22
1979 
 22 
 - -

- S15272 
 128 
 115
140
38 
 1
1980 
 101 
 -
-
-
 933
410 
 269
90 
 2S499
1981 
 --
-
 256 
 842
36S 221
129
1982 
 23 
 106 
 - -

497 
 1327
268 
 358 
 472
268
1983 
 18 
 - --
-
 776
387 
 528 
 1691
87 
 8:'1984 
 1 
 171 
 -

70 
 160
1985 
 82 
 6' - - - - --
;;921986 
 24 
 51.9204 
 -- - - - -

1987 
 311 
 32 
 'l~110 
 -- - -- -
226
4.1988 
 2.22 ---- -- -

**1989 1 
 100
99 
 - - -- - - -
**1990 261
153 
 lOB - -- - ---

379
-
 119 
 118
**1991 209 
 1.69 1 
 - --
** - Provisional d.aUl !"%GfII NAPO CirClU.&r letters 
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Table 4 Nominal landings of pollock in NAFO divs. 4VW and 4X and Subdiv. 
5Zc for Canada (Maritimes, Quebec and Newfoundland) • 

OTTER TRAWLERS -- Tonnace Classes 4+ 

Y.a!: 
4VW 4X + 51c 

Jan-Apr Kay-Au9' Sept-J)ec: 'lotal Jan-Apr Nay-Au9' Sept-Dec: 'lotal 

1970 1523 212 138 1873 686 1865 1581 4132 

1971 629 63 208 900 919 3473 2073 6465 

1972 417 90 545 1052 1461 5800 4138 11399 

1973 726 276 2173 3175 3259 4227 3239 10725 

1974 707 1113 628 2448 1057 6350 5964 13371 

1975 1222 926 1776 3924 1042 5699 5361 12102 

1976 424 737 1081 2242 877 5418 2746 9041 
1977 912 1358 4545 6815 4846 1522 2661 9029 
1978 3558 2107 377 6042 4676 3383 2411 10470 
1979 1368 5194 1715 8277 3487 3421 1004 7912 
1980 2448 3949 3412 9809 4321 3409 2411 10141 
1981 3980 1382 9017 14379 4280 558 4956 9794 
1982 2919 3084 4123 10126 1628 3917 3665 9210 

1983 1879 6144 1032 9055 2890 2652 396 5938 
1984 2155 3416 3559 9130 729 1633 564 2926 
1985 3628 4339 5502 13469 581 835 879 2295 

*1986 4861 6499 3957 15317 1326 939 235 2500 
*1987 5609 4178 3998 13785 2435 2518 2408 7361 

*1988 3951 3588 4244 11783 755 3301 2951 7007 
*1989 3006 4933 3669 11608 1498 2489 2596 6583 
*1990 4154 2832 1836 8822 1654 1835 1268 4757 
*1991 3851 1533 2487 7871 1513 2607 1496 5616 

'* - Provisional 
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Table 4 (Continued) 

Oftn~ERS onna~e Classes 1-3 

Yeax 
4'VIf ex + Slel 

Jan-Apr HAy-J.11q Sept-'Dec 1'o~al Jan-Apr May-Aug' Sep~-Dec 1'o~al 

1970 8 0 0 8 336 2042 483 2861 

1971 4 0 0 4 245 1708 717 2670 

1972 0 9 1 10 537 2035 902 3474 
1973 0 0 2 2 1922 6762 618 9302 
1974 0 39 40 79 562 3398 591 4551 
1975 0 0 0 0 745 2610 836 4191 
1976 0 0 0 0 1039 2844 715 4598 
1977 0 2 0 2 896 2224 808 3928 
1978 9 23 2 34 955 2187 961 4103 
1979 0 8 2 10 86S 4043 1170 6082 
1980 2 ~37 18 157 1523 4Q33 823 6379 
1981 32 302 44 378 957 3178 1547 5682 
1982 58 220 93 371 713 4775 1734 7222 
1983 84 155 23 262 1403 6829 855 9087 
1984 119 598 252 969 1847 8492 3015 13354 
1985 197 151 89 437 5408 8564 1386 15358 

*1986 379 804 44 1227 3797 4801 594 9192 
*1987 504 311 73 888 2747 5859 483 9089 
*1988 556 708 13 1277 2739 6196 244 9179 
*1989 934 1296 '0 2290 4533 2366 48 6947 
*1990 403 594 492 1489 533 3985 1996 6514 
*1991 317 72 641 1030 4334 5164 2086 11584 

* - Provisional 



15 


Table 4 (Continued) 

GILLNE'1' LONGLI'NE and. MISCELLANEOUS Gears -  all tonnaae classes 

4VW 4X + SZc 
Y.ar 

Jan-Apr May-l.uq Sept-Dec '.rotal Jan-Apr May-Auq Sept-Dec '.rotal 

1970 0 46 224 270 53 893 663 1609 

1971 0 ll8 72 190 5 979 544 1528 
1972 0 137 170 307 8 927 845 1780 

1973 6 101 139 246 9 2196 1335 3540 
1974 6 lOS 139 250 24 1990 2262 4276 

1975 1 79 78 158 49 1557 4567 6173 

1976 1 108 105 214 162 3908 3403 7473 
1977 19 68 203 290 268 2134 2188 4590 

1978 308 566 131 1005 204 1914 3029 5147 

1979 38 275 210 523 202 2559 4402 7163 
1980 43 215 203 461 509 5746 2784 9039 
1981 44 753 1994 2791 555 3434 3257 7246 
1982 53 778 558 1389 755 5972 2984 9711 
1983 66 800 589 1455 586 4731 1635 6952 
1984 14 730 406 1150 244 3775 1917 5936 
1985 36 541 368 945 600 6274 3922 10796 

*1986 264 732 403 1399 116 8422 4202 13340 
*1987 69 1022 709 1800 589 8100 3696 12385 
*1988 80 1339 340 1759 260 6223 4230 10713 
*1989 110 130' 573 1992 712 7616 3364 ll692 
*1990 196 ll04 584 1884 939 8018 3755 12712 
*1991 223 677 865 1765 822 5948 3162 9932 

* - Provisional 



Table 5 a) H.nag.~ent Table for Pollock 1991 (Allocations , catch) 

Initial Final Reported Percent 
Year Fle.t Alloc. Alloc. Catch (t) 'raken Remarks 

_.J 
(t) (t) (Ouota RptS.) (\)-


1991 All V."sels 43,000 43,1)00 38,638 90\ 

Fix.d Ollar: <49' 12,070 12,070 11,203 93\ 

Fixed a~ar 45-65' 315 315 322 102\ 
.... 
0'\Mobile Gear >100' 20,500 18,752 16,070 86\ 	 Enterprise Allocation 

Mobile Gear 65-100' 275 1,723 1,563 91\ 	 Enterprise Allocation 
Initial allocation changed due to 
transfers from MG >100' . 

Mobile Gear <65' 9,708 9,839 9,432 96\ ITO fishery allocation based on 
ITO FiShery catch history 1986-1989 

Mobile Gear <45' 28 105 35 35\ Generalist fishery; competitive 
Generalists 

Mobile Gear <45' 0 1 13 1297\ 

Non ITO Fishery (ENS) 


Mobile Gear <65' 104 195 0 0\ Allocation to IO boats who chose 
Quota Reserve to use fixed gear. 



Table 5 b) Management Table for Pollock 1991 (Pollock Closures, Trip Limits, etc.) 

Stoek Gear Cat. Date Lie. Condo Remarks 

Fixed~ear <45' 

cod, Haddock, 
Pollock 4vwx5 

Cod, Haddock, 
Pollock 4VWXS 

Cod, Haddook, 
Pollock 4VWXS 

All Groundflsh 
4VWX5 

Seotia-t!lD~ 

A4 (Handlil'les) 

A4 (Handllnes) 

A4 (Handlines) 

A4 (HandUnes) 

March 1 

June 1 

Nov 21 

May 1 

Lie. Condo 

Lie. Condo 

Lie. Condo 
& 1991-129 
(4X cod only) 

Lie. conel 

450 kg. 

2,210 kg.
1,500 kg. 

1.500 kg.
1,500 kg. 

2,000 kg. 

Cod 
Had 

Cod 
Had 

Fixed Gear 45~i5' - Seotia-Fun~ 

Pollock 4VWX5 A160-A199 

Cod, Haddock, A4 (Handllnes)
Pollock 4VWX5 

Cod, Haddock, A4 (Handllnes)
Pollock 4VWX5 

Cod, Haddock, A4 (Handlinesl
Pollock 4VWX5 

Mobile Gear <45'-_Seotia-Fundv 

Cod, Had, Pol Cl Generalists 
4XSY 

Cod, Had, Pol Cl Generalists 
4XSY 

Cod, Had, Pol cl Generalists 
4X5Y 

Cod, Had, Pol C1 Generalists 
4XSY 

Nov 15 

March 1 

June 1 

Nov 21 

Jan 23 

Feb 6 

Mar 6 

Mar 19 

1991-125 

Lie. Condo 

Lie. Condo 

Lie. Condo 
, 1991-129 
(4X cod only) 

Lie. Condo 

Lie. Condo 

Lie. Condo 

Lie. Condo 

10' bycatch 

450 kg. 

2,210 kg. Cod 
1,500 kg. Had 

1,500 kg. Cod 
1,500 kg. Had 

3,300 lb. comb. Cod , Hadl Pollock 10' byeateh,
1 trip/1 days 

3,300 lb. comb. Cod' Had - total Had not to 
exceed 1100 lb. per tripl Pollock 10' byeatch, 2 
trlpsl1 days 

No licence conditions to be issued until further 
notice 

3,300 lb. comb. Cod , Had - total Had not to 
exceed 1100 lb. per tripl Pollock 10' bycatch,
2 trips/1 days 

.... 

...... 



Table 5 b) Continued 

-
Stock Gear Cat. Date Lie. Condo Remarks 

cod, Had, Pol 
4X5Y 

Cod, Had, Pol 
4X5Y 

Cod, Had, Pol 
4X5Y 

Cod, Had, Pol 
4X5Y 

Cod, Had, Pol 
4X5Y 

Pollock 4VW 

Pollock 4VW 

Cl Generalists 

Cl Genenl1sts 

(:1 Generalists 

Cl GeneUl!sts 

C1 Generalists 

C3 (ENS)
Competitive 

C3 (ENS)
Competitive 

May 1 

July 11 

vuly 24 

Sltpt 25 

No" 6 

Jan 1 

Matth 1 

Lie. Condo 

Lie. Condo 

Lie. condo 

Lie. Condo 

Lie. Condo 

Lie. Condo 

Lie. Condo 

3,300 kg. combined Cod, Had, Poll/7 days 

10\ bycatch only combined Cod, Had , Poll 

1,500 kg. combined Cod, Had, Poll/7 days 

680 kg. combined Cod, Had' poll/7 days 

2,210 kg. combined Cod, Had' Pol1/7 days 

2,250 kg. 

Closed until further notice .... 
QO 

Mobile Gear <45' 

.Pollock 4VWX5 

Pollock 4VWX5 

Pollock 4VWX5 

Pollock 4VWX5 

Gulf-based 

C50-C149 

C50-C149 

C50-C149 
C2100-C2899 

C50-CI49 
C2100-C2899 

Jan 1 

May 1 

July 1 

Sept 1 

Lie. Condo 

Lie. Condo 

Lie. Condo 

Lie. Condo 

2,250 kg. 

1,500 kg. 

10\ bycatch 

o kg.
0\ bycatch 

Gulf-based 45-65' Mobile Gear 

Pollock 4VWX5 C350-C600 

Pollock 4VWX5 C350-C600 

.. Due to cod quota need bycatch • 

Jan 1 

May 1 

1991-013 

1991-061 

10\ bycatch only 

Revokes 1991-013 
10\ bycatch 

as per Lie. Condl 1500 kg.1 



Table 6 Canadian com~rcial .amples available for pollock in divs. 4VW and 1n Div. ex and Subdiv. 5Zc by gear and season for 1991. 

OTB 4+ OTB fC. 1-3 GN LL , Others 

Area 
J'an-
Apr 

Msy~ 

AUCJ 
Sept-

Dec Total 
J'an-
Apr 

Hay4 
Auq 

Sept-
Dec Total 

J'an-
Apr 

"ay-
Aug 

Sept-
Dec Total 

J'an-
Apr 

"ay-
Auq 

Sept-
Dec Total 

4VW 

4X+5Zc 

12 

14 

7 

10 

8 

5 

27 

29 

1 

7 

.. 
2 

1 

2 

2 

11 

-
2 

1 

4 

2 

2 

3 

8 

-
-

-
7 

-
-

-
7 

Table 7 Grouping of catch by gears and t1me period Eor estimation of removals-at-aqe for 1991. OrB trawls are p~1marily stern bottom trawls. 
but there are soma side trawls: GN are qill~.ts, LL are longlines. and Others are primarily inshore fiaheries. .... 

\0 

t.riocl ~.. e1... Geu 110. of ...1.. k .. ....,.r A9ad IIUMMor ....S'II:.NCI eatah (tl 
"ltht-LeD9th "l.~loaahlp 

Crai.. Dat. 

• It 

Jan-Dec 1<: 1-6 GIf, tL, other 18 eVWX+5 562 3950 11697 0.0129 2.9!600 Needler 15e/Haaaond 231 July 1991 

Jan-Dec TC 1-3 ora 13 eVWX+5 ClO 32eO 12613 0.0129 2.95600 Needler 15e/Haaaond 231 July 1991 

Jan-Apr TC C+ ora 12 evw 353 2775 3851 0.0128 2.95990 Needler 15e/Ha..ond 231 July 1991 

May-Au9 Te4+ ora 7 evw 20e 1571 1533 0.0128 2.95990 Needler 154/Haaaond 231 July 1991 

Sept-Dec Te 4+ ora 8 4VW 223 1896 2487 0.0128 2.95990 Heedler 154/Hammond 231 July 1991 

Jan-Apr: TC e+ ora 14 4X+5 462 3225 1513 0.0129 2.95600 Needler 154/Ha-.ond 231 July 1991 

May-Au9 Te4+ ora 10 eXt5 341 2250 2607 0.0129 2.95600 Needler 154/Ha..ond 231 July 1991 

sep-Dec TC C+ ora 5 eX+5 182 lUIS 1496 0.0129 2.95600 ..edler 15e/Ha..ond 231 July 1991 
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Table 8. Catch at age ( in thousands) 


TOTAL CATCH AT AGE 


1974 197:5 1976 1977 1978 1979 1990 1981 1982 19B3 1984 19B5 1986 1997 19BB 1989 1990 1991 

-.-+----~------------.--------------.---------------------------------------------------------------------------------------------
1 I 0 0 0 0 0 8 0 10 0 1 1 1 1 0 1 0 8 0 

2 I 197 17:5 178 36 23 98 171 B71 134 56 87 37 60 10 27 71 51 300 

3 I 5603 1058 1361 1476 B35 2763 291 1334 4018 1999 803 493 635 467 683 '585 1226 1427 

4 I 2662 4023 1974 2873 3119 5796 1864 673 1589 9514 3493 2190 3062 2259 2669 4371 2139 3696 

5 I 2356 2090 3649 17B5 3OB4 3482 5306 2044 563 1256 7155 4160 3562 490B 3290 3952 3996 3159 

6 I 10BB 1904 1099 2lBl 1276 1705 3169 4019 1873 23B 639 6183 3595 353B 3390 237B 2549 3944 

1 I 317 835 1089 132 1167 528 1075 2432 2295 524 92 1105 3306 2404 1860 1917 1551 UBI 

8 I 164 196 207 417 257 249 217 713 1069 835 211 131 299 1736 UBI 8B6 851 782 

9 I 80 55 '6 lOB 143 41 168 208 389 428 210 139 82 171 1005 675 545 349 


10 I 83 57 14 it 17 15 32 14B 172 163 92 230 117 39 43 402 243 2eB 
111 74 35 18 ~ 14 9 31 87 50 18 IS 171 48 19 15 88 192 .l'121 40 31 49 80 it 0 a u u 58 23 59 116 98 '7 14 34 203 

(ANA'IAK CATCR AT ACI 

1974 1975 1976 1977 1978 1979 1980 UBI 1982 1983 1'" 1985 U8' 1987 1988 198' 1990 1991 
---.--......_------------------------------------------------------------------------- ----------_..-._-----------------
1 I 0 0 0 0 0 8 0 0 0 1 0 0 0 0 0 0 0 0,.2 I 185 167 126 36 23 128 42 132 54 22 24 4 8 27 44 6 16 

3 I 4784 '86 1207 1433 786 27:52 244 1333 3516 1857 120 417 317 428 618 495 1018 688 

4 I 2364 3567 1738 m5 3070 5582 1733 672 1584 9309 34'1 2179 2868 2231 2493 3691 1940 3213 

5 I 2125 1852 3170 1760 3022 3341 5035 2043 563 1248 7152 4126 3519 4859 3235 3172 3674 3043 

6 I 1660 2128 1222 1645 3U3 4019 1872 237 639 617B 3575 3489 3345 2335 2484 3fiB5
'Sf '39 
7 I 273 795 1001 1tO 1HZ 495 1047 2432 22'4 523 '1 1102 3291 2372 1784 1911 1531 1666 
8 I 144 132 194 395 ~6 H' .219 712 JD61 133 215 126 29B 1672 1146 847 835 772 
, I \"64 45 35 90 134 :lIn 42B 207 134 82 175 991 6SO 535 33731'

10 I 51 11 19 17 15 32 148 163 
111 33 " 34 16 as 19 14 9 31 87 50 18 1B 165 44 17 12 86 188 

"" 1'?2 89 221 113 35 43 382 243 285 

,121 10 30 42 10 II 0 24 22 '8 _ :u 57 113 '5 93 10 28 202 

rDlllGH CATCH AT AGI 

I 1974 1975 1976 1977 1978 1", 1"0 1"1 1982 l'B3 19B4 1985 19B6 19B7 19BB 1989 1990 1991 

---.--_._--------------------------------.------------------------------------------------------
1 1 0 0 0 0 ~ 0 0 C) {I Q 0 0 0 0 ,0 0 0 0., •2 I 12 B 17 0 0 0 0 I () D 0 0 0 0 0 0 

3 I 291 67 121 0 0 0 0 (I 0 0 0 0 0 0 0 0 0 0 

4 I 162 228 160 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 I 152 87 237 0 0 0 0 t 0 0 0 0 0 0 0 t 0 0 

6 I 77 1'8 64 0 0 0 D 0 0 0 0 0 0 0 4) 0 0 0 

1 I 20 23 42 0 0 t 0 0 0 0 0 0 0 0 0 0 0
•8 I 9 .. 1<4 (I () Q 0 0 0 0 0 0 0 0 0 0 0 0 
9 I 6 2 2 0 0 0 0 (I (I 0 () 0 0 0 0 0 0 0 

10 1 3 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
111 3 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
121 1 1 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SHALL HlSM CIAI CATCH AT AGI 

I 1974 1975 1916 Jm 1.,.. 1m neD 1"t ttU lH'J nt. 1m u" ItB7 ua8 1989 U90 J.991 

---.--------------- ------- ---------.-------
1 I 0 0 0 0 f • 0 0 1 1 1 .. 1 0 0 

2 I 0 0 J5 0 43 829 J J 55 13 2 0 27 45 a84 

3 I 528 , J3 43 .•, H• 47 1 ~2 Ita a 15 ft " • '39 6S 90 208 139 

4 I 136 229 ?T tI U lOt \'M. 1 5 20'5 2 11 194 28 176 680 19' 483 

5 1 79 151 242 as 62 141 271 1 0 8 3 34 43 49 55 180 322 116 

6 I 57 166 86 53 60 :16 0 1 1 0 5 ao 45 43 6S 59 

7 I 24 17 46 22 

,. 
as 33 28 0 1 1 1 3 15 "32 76 66 20 15 


8 I 10 60 0 22 11 1 B 1 2 2 a 5 1 64 35 39 16 10 

9 I 10 9 0 18 9 0 3 1 0 0 3 5 0 2 14 as 10 11 


10 I 29 0 0 0 0 0 0 0 0 0 3 9 4 4 0 20 0 3 
,.111 3B 0 0 0 0 0 0 0 0 0 0 6 4 2 3 2 4 
121 29 0 0 0 0 0 0 0 0 0 2 2 3 3 4 4 6 1 
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Table 9. Total percent catch at age and total percent biomass at age 
for 4VWX5 pollock. (1974 - 1991) 

PIICINT CATCH AT A'I 

74 1S 76 17 18 ?9 SO 81 U 83 84 85 86 87 88 89 90 91 

---f-----------------------------------------------------------------------------------------
2 I 2 2 2 0 0 1 1 7 1 0 1 0 0 0 0 0 0 2 
3 I 44 10 14 1S 8 19 2 if 33 13 6 3 4 3 S 4 9 9 
4 I 21 39 21 30 31 39 15 5 13 63 27 1S 21 14 19 29 16 23 
S I 19 20 38 18 31 24 43 16 5 8 " 28 24 31 23 26 30 20 
6 I 9 18 11 23 13 12 26 32 1S 2 S 42 24 23 24 16 19 2S 
7 I 
8 I 

3 
1 

8 
2 

11 
2 

8 
4 

12 
3 

4 
2 

9 
2 

19 
6 

19 
9 

3 
6 

1 
2 

7 
1 

22 
2 

15 
11 

13 
8 

13, 12 
6 

11 
S 

9 I 1 1 0 1 1 0 1 2 3 3 2 1 1 1 7 4 4 2 
'0 I 1 1 0 0 0 0 0 1 1 1 1 2 1 0 0 3 2 2 
HI 1 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 1 

PIICINT BIOMASS AT AGI 

74 75 76 77 78 79 90 81 82 83 84 IS 86 87 88 89 90 91 
---f----------------------- -------------------------------------------------------------2 I 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
3 I 27 4 6 7 4 10 1 6 12 7 4 2 2 1 2 2 4 4 
4 I 18 2"1 14 18 20 29 10 11 47 24 10 14 10 12 18 12 16 
5 I 24 22 39 18 29 29 39 14" 5 12 55 27 21 27 21 23 27 19 
6 I 15 24 15 31 18 18 29 32 20 3 7 45 27 23 26 18 20 29 
7 J 6 14 19 13 19 7 13 25 26 7 1 9 28 20 16 18 16 15,
8 I 3 4 4 9 4 4 10 1. 12 4 1 3 16 1% 9 9 8, .,
9 I 2 1 1 3 4 1 3 3 7 2 1 2 11 8 7 4 

q10 I 2 1 1 0 0 5. '3 '3 3 2 3 2 1 1 5 3 4 
111 2 1 1 1 t 0 0 1 2 1 0 1 2 1 O· 0 1 3 



22Table 10. Mean weights at age. 

TOTAL WlI~HT AT ACE 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

---+-------------------------------------------------------------------------_._-----------------------------------------------------
1 I .00 .00 .00 .00 .00 .19 .00 .00 .00 .63 .36 .00 .10 .00 .00 .00 .25 .14 
2 I .82 .86 .59 .79 1.14 .77 1.03 .68 .76 .83 .73 .74 .35 .64 1.17 .67 .49 .47 
3 I 1.38 1.26 1.21 1.10 1.23 1.18 1.68 1.74 1.19 1.25 1.64 1.49 1.13 1.32 1.37 1.23 1.35 .95 
• I 1.94 1.95 1.92 1.52 1.80 1.55 2.08 2.54 2.69 1.66 2.36 1.96 2.00 1.96 1.88 1.77 2.03 1.69 
5 I 3.00 3.06 2.81 2.48 2.60 2.62 2.77 - 2.91 3.51 3.12 2.67 2.73 2.52 2.50 2.64 2.48 2.55 2.29 

"6 I 4.09 3.81 3.71 "3.50 3.90 3.40 3.46 3.34 4.18 •• 12 3.84 3.12 3.29 2.94 3.21 3.25 2.95 2.79 
., I 5.08 5.06 •• 67 4.52 4.'9 •• 34 4.12 4.32 4.45 '.83 5.'1 3.42 3.61 3.71 3.51 3.80 3.83 3.34 
8 I 6.16 6.52 5.64 5.47 6.02 5.55 '.58 5.93 5.19 5.08 5.97 '.39 '.20 '.03 '.23 '.10 '.11 3.84 
9 I 

10 I 
6.68 
7.39 

7.'9 
7.'9 

7.02 
7.10 

6.62 
7.25 

f.!l 
7.1f 

'.'1 
7.14 

6.50 
9.07 

6.90 
7.TT 

6.12t." 5.84 
6.41 

5.90 
'.32 

6.10 
5.86 

5.66 
6.09 

'.55 
6.26 

'.41 
5.26 

•• 81 
5.16 

'.92 
5.10 

'.65 
'.77 

11 I 8.58 8.22 8•.,6 10.02 '.38 8.79 8.40 7.54 8.00 8.00 7.69 6.17 6.11 6.1' 7.18 7.77 5.94 5.08 
12 I 10.03 9.59 9.11 11.30 10.03 .00 11.65 '.22 8.65 8.7J 8.53 7.52 6.68 7.57 8.46 7.39 7.22 5.62 

CA"ADIA" WEICHT AT ACI 

197. 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1981 19.8 1989 1990 1991 

---.-------------------------------------.---------~---------------------------------------------------------------------------------1 I ".00 .00 .00 .00 .00 .19 .00 .00 .00 .63 .00 .00 .00 .00 .00 .00 .00 .00 
2 I .83 .86 .63 .79 1.1" .TT 1.12 1.01 .76 .84 1.46 .94 .83 .72 1.11 .83 .76 ••8 
3 I 1.43 1.27 1.23 1.U 1.26 1.18 1.17 1.7' 1.24 1.25 1.6' 1.52 1.39 1.37 1.'6 1.26 1.45 1.12 
• I 1.9' 1.99 1.94 1.52 1.81 1.54 2.10 2.54 2.10 1.61 2.36 1.96 2.02 1.97 1.92 I." 2.OS 1.75 
5 I 3.02 3.10 2.10 2.48 2.59 2.63 2.80 2.91 3.51 3.13 2.67 2.14 2.52 2.51 2.64 2.51 2.55 2.31 
6 I '.05 3.87 3.73 3••' 3.88 3.38 3.41 3.3. '.18 4.11 3.84 3.12 3.29 2.95 3.22 3.26 2.96 2.80 
7 I 5.03 5.07 •• 65 •• 50 4.59 4.n 4.14 •• 31 ...., ....3 5.41 3.43 3.61 3.72 3.51 3.83 3.... 3.34 
8 J 6.06 6.51 '.62 5.45 6.00 5.54 '.56 5.93 5.19 5.0' 5.'7 '.39 
 4.20 ".04 ".23 '.12 '.12 3.83
9 I 6.62 7.47 1.04 6.55 6.84 6.61 6.51 6.90 6.12 5.84 .1.90 6.13 5.66 '.55 ....1 ".84 ... 94 4.65

10 I 7.22 7.69 7.71 7.25 1.37 1.14 9.07 1.77 1.64 6."8 6.34 5.19 6.09 '.32 5.26 5.19 5.10 4.75 
11 I '.12 8.'7 8.61 10.02 8.38 8.79 8.40 7.54 8.00 8.00 1.69 6.1' 6.11 6.27 8.03 8.66 5.94 5.07 
12 I 9.37 9,89 '.1' 11.30 10.03 .00 11.65 9.22 8.65 8.72 8.76 1." 6.86 7.62 8.52 1.'4 7.39 5.61 

lOUie. ~JCJlr AT ACI 

1974 1975 1976 1917 1978 1979 1980 1981 19.2 1983 19... 1985 1986 1981 1988 1989 1990 1991 

---+------------------------------------------------------------------------------------------------------------------------------1 I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
2 I .59 .14 .63 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
3 I 1.24 1.13 1.04 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
4 I 1.81 1.88 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00J." 

'I LH loU LU ~ .~ .00 .00 .00 .00 .00 M .00 .00 .00 .00 .00 .00 .00 
6 I 3.97 3.25 3.52 .0\) .00 .00 .00 .00 .00 .011 .00 ~OO .00 .00 .00 .00 .00 .00 
7 I 5.23 •• 33 •• 83 .00 .00 .00 .00 .00 .01) .00 .00 .00 .Of .00 .00 .00 .00 .00 
8 J 6.70 'S.U 5.90 .00 .00 .00 .00 .00 .00 .00 .00 .00 .0\) .00 .00 .00 .00 .00 
9 I 6.72 5.13 6.70 .00 .00 .00 .00 .DO .00 .00 .(/III .00 .00 .00 .00 .00 .00 .00 

10 I 7.00 .00 8.26 .00 .00 .00 .00 .00 .00 .1» .0\) .00 .00 .00 .00 .00 .00 .00 
11 I 8.43 .00 51." .DO .(70 .00 .00 .00 .Of .00 .00 .00 .00 .00 .00 .00 .00 .00 
12 I 13.00 .00 e.n .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

SHALL HlSH ~IAI WEICHT AT ACI 

1974 1915 1976 1977 1978 1979 1980 19.1 1982 1983 19" 1985 1986 1987 1988 1989 1990 1991 

---+---------------------------------------------------------------------------.--------------------------------------------------1 I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .36 .00 .10 .00 .00 .00 .25 .14 
2 J .00 .00 .4.2 wOO .GO .00 .71 .66 .62 ...3 ...8 .37 .32 .32 .26 .42 .45 .47 
3 I 1.02 I.U ... .14 _II 1.13 J.25 1.$1 .If 1.15 1.29 .62 .87 .79 .50 1.08 .86 .79 

1.41 t.n l." '.15 '_55 1.81 1.86 1.74 2.15 1.2t 2.50 I.U 1.61 1.'0 1.22 1.19 1.1S 1.29 
•5 II 2.71 3.01 2." 2.. ...._ J..,f, '.f! ..." .00 2.52 2.12 2.'ft a.4' 1.92 2.39 2.04 2.59 I.SS 

3••'6 I 4.90 ..I.. 1. ..» I.D 1.12 t.O 3." '.11 '.n 2.92 3.14 2.65 2.10 2.82 2.80 2.69 
7 J 5.50 '5.61 3\.1.7 .... ..ft 4.... a.14 '.If 4.fT '.12 '.97 3.04 3.20 2.94 3.36 3.08 3.68 3.40 
8 I 7.01 ',61 .•' 5... f.e, '.98 6.32 5.41 6.30 •• as 5.60 '.29 3.85 3.61 ".33 3.69 3.71 3.89 
9 I 1.01 .... ... '.92 8.01 .00 1.37 1.36 8.82 5.03 5.81 5.40 .00 '.78 '.30 3.99 ".32 4.54 

10 I 1.n .00 .00 .00 .00 .00 .00 8.'7 1.43 7.08 5.96 5.35 6.14 5.7" .00 '.45 5.74 6.02 
111 8.99 .00 .~ .00 .00 .00 .00 .00 .00 7.61 7.25 5.94 6.04 '.84 .00 ".19 6.12 5.86 
12 I 10.20 .00 .00 .00 .00 .00 .00 .00 '.50 8.39 6.19 6.46 .00 5." 1.04 7.2" 6.45 8.25 



Table 11 Commercial catch rates (t/hr) for pollock (main species) in diviaions 4VWX and Subarea 5. 

U14 U75 19" 197' 19'71 U79 U80 U81 1982 11183 U84 1985 1986 U81 198. 1989 1990 19911 

Canadian OT8-2 (rC5) Cl'UE 
(t/hr) 

.66 .70 .51 .78 .89 1.09 .94 1.01 1.32 1.05 1.33 .96 1.26 .94 .904 .981 1.499 .5261(Regional) IApril-November 

N 
W 

Table 12 International Observer Program catch rates (t/hr) for pollock (m~in species) in divisions 4VNX and Subarea 5. 

1982 1983 1984 1985 1916 1987 1988 1989 1990 1991 

Canadian OTB-2 
(t/hr) 

April-November 

(rC5) CPUE 

1.95 1.42 2.05 2.37 1. 75 1.06 1.15 1.073 1.097 .603 



Table 13 Stratifi.~ total numbers at age (x 10-3 ) in Canadian summer bottom trawl surveys (strata 40-95). 

Year 
--_..... _.. _. __ ...... _.. _._

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

1988 1989 19901970 UI2 19911971 1912 1975 un 1984 1985Ac,pt 1976 un U80 1981 U8'1971 un 198'U'4I'" 
I) 0 8]86 55111 6451 30 0 0 0 0 148 300 0 4260 49 290'0 

Q U10 2504 2311613 3109 ]1 61] 122 41392 456882 un 504 1989 66142 11011 en122 29 484211' 

10375 ]17712710 2541 5881866 2513 48243 55 ~02l 3919 11 ]266 610 5]28 lUll 966 20433928 462 144 3884 

]59715614 1340]8117 975 4896 43244 1132 713 618 15116 40901375 2826 4177 2525 1676 U29 7218 296514106 215 

247U825 8]0 4273 4090 22173 5653165 1361 un 1183 14751 93115 5264 85091182 8604 3\115 3389 22393 2142 502 

1752 ]784 832] 625]750 76 5815 82856 595 549 123311587 203 1297'47 1328 5999 1459 2462 5947 2140 1558 N 
.c

7 4304 7099 713850S 135 157 IU 4768 2221 18502U 1815252 2289 119 1010 383 892137a 1007 3378 1491 

3o,276 288 :tIS 19]4 5802 4284 2290 1457 19598 46 191 527389 424 628836 1308 115 1052 1113102' 

106 41 24779 31 209 248 n. 70] 221 1319 911 858151 2920 951183 458 111 411 SliJ44 412 

010 95 100 502 169 484 28010 158 438 26935 188 306 1811 1475219 91 155 245 321 239 

153 0 37911 52 83 l61 575 1114 119 13040 62 250 301 497 147129 0 0 500 121 

12+ 28 0 111 48 1490 696477 377 218 516131 0 203 49 116 662 4298 0 0 54 208 

0 0UK 5911 129 0 55 00 116 186 15 31 00 45 15 99 122 19571 143 

694313312 3646 40789TOTAL 17459 8848 78630 21597 12]2225125 14275 24518 75167 2586626110 10793 57875 18796 15954 3083011047 9612 

4+ 3714 1261 380]93491 13730 4651 20279 65622 206685010 13119 21121 7972 6006 21290 47996 49414 2135510083 10450 47534 11024 

5+ 2642 548 2813 331434613 3676 3636 16189 50008 17072 3601110353 4877 3806 18324 32879 1703117544 7558 7773 33428 1156 

18176+ 151238l 1147 2493 23832 129822454 25246 138385089 8940 9815 111129 11915 113783642 4384 ~5 5615 4375 2976 



Table 14 Stratified average numbers per tow in Canadian summer bottom trawl survey! (strata 40-95). 

a., U10 1"1 1172 t117' U7. In5 19" 1971 1911 U,. 1980 1981 1911 UI3 U" 1985 1111 1911 1918 191' 19~ 19'1 

1 .001 .000 .000 .000 .001 .000 .000 .000 .000 .000 .012 .00"1 ,000 .100 .035 .007 .051 .000 .020 .013 .152 .020 

2 1.815 .'33 .019 .389 .042 .009 .029 .261 .001 .000 1.142 .159 .196 .119 .471 1.5"19 .606 .5,1 .029 .055 9.163 1.077 

3 .445 ••07 .013 .47"1 .141 .011 .219 ."'0 .141 .109 1.257 .175 2."8"1 .916 .22t 4.1119 .653 2.44"1 .599 .139 7.494 1.138 

4 .270 ,U8 .146 2.l!IO .uo .324 .667 .!)IS .607 .1131 3.327 .051 .266 1.102 .102 3.565 .965 3.613 1.155 .1141 3.161 1.020 

5 .197 ,039 .321 .818 .~79 .279 1.242 2.021 .941 .799 5.282 .505 .118 .196 2.013 3.479 1.008 5.8.0 2.196 .965 5.230 1.333 

6 .179 .018 .140 .082 .130 .374 .313 1.415 .351 .581 1.403 .505 .368 .048 .307 2.910 1.383 2.300 1.954 .893 1.963 1.475 

7 .120 .032 .037 .050 .152 .059 .540 .184 .330 .238 .797 .352 .252 .o~ .211 .440 1.015 1.674 1.825 1.125 .524 .437 

8 .066 .011 .068 .047 .086 .092 .197 .308 .102 .169 .248 .242 .148 .262 .458 .124 .073 1.369 1.010 .540 .344 .462 

9 .025 .001 .049 .059 .066 .036 .043 .108 .041 .010 .097 .109 .130 .166 .691 .224 .011 .052 .5114 .311 .215 .202 

10 .000 .022 .024 .002 .037 .008 .044 .052 .022 .036 .058 .076 .072 .056 .428 .348 .103 .118 .040 .114 .066 .064 

11 .036 .000 .012 .0211 .087 .009 .015 .030 .000 .000 .000 .028 .012 .059 .071 .117 .136 .089 .043 .028 .031 .035 

IH .00"1 ,GI)O .026 .011 .031 .000 .041 .012 .023 .000 .000 .013 .049 .020 .157 .112 .089 .352 .164 .051 .122 .010 

UK .000 ,000 .004 .014 .000 .000 .011 .004 .017 .023 .029 .046 .034 .027 .044 .003 .007 .030 .000 .013 .000 .000 

TOTAL 3.174 1.U8 .860 4.118 2.087 1.209 3.367 6.158 2.595 2.606 13.650 2.267 4.433 3.763 5.816 17.129 6.101 18.546 9.621 5.094 29.065 7.273 

4+ 

5+ 

6+ 

.900 

.630 

.433 

.,,, 

.129 

.Dto 

.823 

.678 

.35"1 

3.238 

1.088 

.210 

1.097 

.'" 

.588 

1.182 

.858 

.5"19 

3.108 

2.442 

1.200 

5.123 

4.138 

2.109 

2.424 

1.817 

.876 

2.465 

1.833 

.1.034 

11.211 

7.884 

2.603 

1.880 

1.829 

1.324 

1.417 

1.150 

1.032 

2.600 

.898 

.702 

5.038 

4.336 

2.323 

11.320 

7.755 

4.276 

4."183 

3.811 

2.110 

15.478 

11.795 

5.'55 

8.972 

7.817 

5.621 

4.875 

4.027 

3.062 

11.656 

8.495 

3.265 

5.038 

4.018 

2.685 

N 

V1 




Table 15 Mean number/tow for 4VWX + 5 Pollock in Canadian summer bottom trawl surveys (strata 40-95)1. 

,,,.It.trat_ ~"'O ~.n. Ul.l n ... ""-'" 1...
u,. :L'" ~.'" 

.....,. U.!! lHl "'"Z ~.u ~'". ",.. ".1111 "'"" 1.,. """ ••1" lU." 
'U 
41 
42 
43 
44 
45 

4' 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

U 
0 

.32 
0 
0 
0 
0 
0 ., 
., 
0 
0 
0 
0 
0 ., 

.39 

II 

3.'4 
0 
0 
0 
0 
0 
0 ., ., 
0 
0 
1.14 
0 
0 
0 

.27 

II 
0 
II 
0 
0 

.19

•., 
0 
0 
0 
(I ...
•

.14 ., 
0 

v 
II 
(I

•I) 
0 
0 
.n 

II 
II 
0 
0 
0 
CI ., 
0 
.U 

U 

0 ., ., 
(I,
•0
•0 
0 
(I 

0 
0 
0 
II 
1\ 

0 
0 
0 
0 ., ., 
0 

.44 
0 ., 

.36 
0 
0 
CI ., ., 
0 

"0 
0 ., 
0 ., 
0 
0 
0 ., 
II 
.n 

0 
0 
0 
0 ., 

U 

0 
0 
0 

.17., 

.34 
0 
0 
II 
0 

.49 

.55 

.34 
0 
II 

.34 

U 

.31 
0 
0 
0 
0 
0 

0 
0 

0 
3.ll 

.49 
0 

.39 
0 
0 

0 
0 
0 
0 
0 
0 
0 
.6' 

0 
4.0e 

1." 
25.9' 
3.60 
II 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 ., 
0 ., 
0 
0 
0 
0 
0 

0 
1.46 
0 ., 
0 
0 
0 
II 

0 
II 

lS.l0 

'.92 
0 
0 
0 

.29 
0 

0 

.IS 
0 

.21 
0 
0 

.91 

.51 
0 

0 
1.09 

571.S0 
5.05 
0 
0 
1.42 
0 

v 
1.30 
0 

.23 
0 
0 

16.47 
.26 

0 
0 
0 
(I 

3.60 
II 
0 

.26 

.16 

v 
.n 

0 
0 
I) 

0 
0 
0 
0 
5.35 
0 
0 

113.75 
0 
0 
0 
2.91 

.""1.03 

.34 
0 

.26 
21.63 

3.09 ., 
0 ., 
0 

96.16 
6.'9 
0 
1.05 
0 
1.94 

.u 

.21 
0 
0 

.13 

.11 

.U ., 
0 

.52 

.34 
1.09 

60.01 
•34 

0 
.1:1 
.11 

.:1>.11 

37.43 
.11 

0 
.34 

I.n 
II 
0 

II 
0 

.34 
13'.02 

.J4 
0 
0 

.12 

.70 

•.n 
9.14 

.33 
0 
0

•
.91 

0 
0 
II 
II 

2',13 
.11 .,. 

II 
0 
4.73 

.:I>l 
14.10 

0 
0 
0 
0 

n.35 
.66 

0 
II 
0 
'.09 

.52 
0 
0 

.15 

.35 

3.U!f 

3.89 
.39 

0 
0 
0 
2.07 
0 
0 
0 

32.73 
21.23 

.65 
0 
0 

.68 
1.40 

Z.S" 
4.32 

.22 
0 

.26 
0 

.34 
0 
0 
0 
0 
0 
7.29 
3.13 
0 
'.36 

19.19 

.l.'" 
3.55 
.0' 
.02 
.01 

1.27 
1.74 

.13 
0 

.45 
2.:14 

40.22 
9.ll 

.23 

.08 

.~;4 

1.49 
57 0 0 0 I) (I 0 0 II 0 0 0 .49 0 0 0 0 0 0 0 0 0 .02 
51 
59 
60 

0 
.16 

75.99 

0 
.44 ., 

0 ., 
.13 

0 

•••
4.12 

0, 
(I 

0 ., 
5.07 

., 
.20 

0 

II 
.Il 
.97 

0 
.24 

14. '1~ 

0 
0 
2.19 

0 
0 

353.50 

0 
0 
.9' 

0 
0 
6.55 

2.27 
.51 

n.17 

0 
17.0' 
36.66 

0 
2.34 

12.40 

.21 
10.41 

'.'2 

0 
1.94 

337.21 

1.03 

'.43 
10.49 

0 
.71 

40... 

.20 
0 

111.02 

0 
0 

35.01 

.17 
2.16 

49.43 
n 0 0 0 .51 0 20.26 0 2.71 0 0 0 0 2.7' 1.46 1.61 5.06 3.1' 11.61 3.2' 3.21 3.09 4.52 2.91 
62 
63 
64 

0 
0 
0 

.65

• 
0 

0 
0 
.tt 

0 
0 
0 

'.10 
II 
(I 

2.'13 
3.31 
0 

.51 
6.13 

.32 

0 
1.1'1 
1.19 

3.11 
0 
3.S2 

1.22 
5.13 

.91 

55.19 
.51 

0 

6.1'1 
5.41 
0 

.n 

.n 
0 

0 
4.86 

41.22 

1.29 
0 

.62 

60.12 
1.U 
2.96 

14." 
2.57 

.21 

3.91 
6.69 
4.57 

'.'S 
.55 

1.58 

2.10 
'.23 

23.77 

13.68 
5.14 
1.3'1 

1.51 
4.0' 
6.00 

'.27 
2.56 
4.05 

65 .19 14.00 0 0 2J.03 1.17 2.33 1." .41 .21 0 .15 .15 .51 1.29 2.72 .11 5.65 1." 3.31 .82 13.2'1 3.45 

" 0 0 0 0 II 0 0 0 a 0 0 0 II 0 0 3.24 .3' .55 0 2.19 0 0 .29 
70 2.19 3.46 .31 27.47 ~.40 .49 96.62 11.47 '4.19 9.l0 1.09 16.40 0 42.41 6.56 60.12 19.56 72••6 14.27 9.0'1 364.41 41.63 42.90 
'11 
72 
13 
'14 
'15 

'" 

0 
2.06 
/I 
0 
0 
1.09 

0 
22.75 

0 
.n 

0 
.n 

0 
.12 

0 
0 
0 
0 

.55 
1.09 
0 
0 
0 
'.24 

41 

2.5'1

••, 
'.07 

0 
0 
0 
0 
0 
7.10 

0 
2.13 
0 
0 
0 
2.19 

6.35 
1.7' 
.s, 

0 
0 

20.79 

3.04 
.46 

II 
0 
0 
1.'15 

0 
.34 

0 
0 
0 
0 

4.16 
16.42 

.31 

.52 
0 
1.1'1 

1.37 
5.83 
0 
0 
0 
0 

0 
.49 

0 
0 
0 
0 

.'7 
5.4'1 
0 
0 
0 
6.03 

1.63 
1. '15 
0 

.51 
50.95 

27.19 
377.22 

.41 
0

•
0 

4.n

'.11 
2.U 
1." 
1.01 

26.74 

101.57 
3.60 

.51 

.55 
0 

1." 

6.85 
'.51 
0 
0 
0 

35.97 

1.03 
14.41 

0

•
1.03 
4.31 

4.03 .,. 
0 
0 
0 

439.15 

6.02 
2.0'1 
0 
0 
0 
2.44 

1.08 
21.68 

.11 

.16 

.12 
21.17 

'1'1 0 0 .44 1.14 0 0 0 0 0 .58 0 0 0 1.03 0 0 0 13.50 II 0 .22 .56 1.21 
78 1.46 2.43 .11 .n 0 1.09 0 0 1.75 1.72 0 0 0 0 0 3." .36 0 4.12 0 20. '18 0 1.'19 
80 
11 
12 

.65 
0 

.49 

.52 
2.12 
.'2 

.19 
0 

.46 

.46 
••00 
0 

0 
1.30 
0 

0 
0 
0 

.23 

.29 

.32 

34.11 
0 

.13 

.55 
2.11 
1.02 

0 
0 

13.14 

.91 
2.42 
1.35 

0 
1.46 
4.04 

.51 
1.10 
1.41 

1.46 
2.'13 
1.00 

0 
.26 ... 

1." 
.46 
.n 

3.25 

'.14 
1.03 

14.61... 
4.25 

.22 
2.36 
3.62 

1.42 
• '13 

31.11 

1.35 
104.49 

2.11 

2.99 
11.36 
34.51 

3.00 
'1.11 
5.06 

13 /I 0 2.43 0 0 0 1.'5 .49 0 .51 .78 0 .52 .51 1.54 .49 0 1.64 1.03 0 12.43 49.91 3.31 
14 0 .55 1.25 1.'18 1.34 1.58 21.S2 2.38 .49 '.12 .25 16.54 .26 0 3.U 3.56 2.40 4.12 14." .74 5.60 9.31 4.65 
85 23.72 0 7.00 13.31 2.17 0 1.99 127.10 1.59 19.'19 32.42 3.5'1 58.'11 1.'10 23.70 13.35 46.03 14.24 127.16 23.64 6.56 9.2' 21.51 
90 9.15 0 0 0 3." 1.19 1.17 .71 8.61 l.21 1.35 15.15 2.60 1.20 0 to.55 2.94 .23 1.11 1.56 17.39 43.42 10.01 
91 0 .31 25.14 5.64 1.U .65 2.52 1.53 0 46.01 1.92 .53 .60 1.11 3.09 6.06 26.01 64.'0 3.65 6.5'1 3.'10 4.23 9.3'1 
12 .32 0 4.3'1 1.63 3.11 2.02 2.10 3." 2.2'1 0 0 .211 11.01 1.03 .36 .65 I.U 3.4'1 5.13 .51 2.06 1.23 2." 
93 0 0 1.54 II .46 .58 1.16 0 .n 1.32 0 4.25 1.94 0 46.94 .65 4.12 0 .34 .92 .91 2.99 
94 0 0 0 0 .42 .46 2.1'1 0 0 1.03 .51 0 0 0 .55 .49 0 0 0 0 0 .94 .30 
95 0 0 2.02 0 1.54 ...0 I) 0 0 1.06 1.21 2.92 0 .6' 0 .92 0 0 0 1.64 0 0 .51 

1. 	 Survey veueis: 1910 - 1981 A.T. Call1llron 
1982 Lady Ha....,.,d 
1983 - 1988 IIU fed Hood ler 
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Table. 16 Survey coefficients of variation (CVs), 1974-1991 

So:R.VEY eva 

Age 1974 1975 ],976 1977 1978 1979 1980 1981 1982 

2 .684 .669 .562 .731 .468 1.000 .500 .736 .737 

3 .906 .446 .481 .517 .508 .504 .466 .485 .674 

4 .907 .508 .452 .720 .704 .411 .437 .548 .709 

5 .437 .452 .551 .852 .653 .346 .407 .581 .656 

6 .470 .390 .640 .747 .416 .331 .395 .357 .582 

7 .318 .351 .699 .618 .337 .414 .424 .304 .372 

8 .366 .699 .706 .631 .354 .438 .375 .306 .287 

9 .284 .378 .653 .403 .288 .563 .384 .312 .268 

10 .845 .495 .668 .407 .542 .468 .415 .405 .296 

11 .488 .564 .779 .507 1.000 1.000 1. 000 .396 .486 

Age 1.983 1984 1985 1986 1987 1988 1989 1990 1991 

2 .361 .775 .715 .602 .853 .333 .421 .705 .404 

3 .530 .271 .736 .541 .656 .292 .533 .541 .297 

4 .468 .386 .776 .354 .680 .266 .496 .400 .261 

5 .557 .359 .548 .232 .616 .394 .366 .315 .264 

6 .282 .314 .279 .191 .416 .480 .335 .295 .286 

7 .509 .521 .290 .182 .318 .528 .316 .234 .261 

8 .400 .395 .281 .223 .291 .590 .287 .211 .181 

9 .256 .344 .346 .359 .420 .605 .291 .241 .318 

10 .311 .312 .l£}l .283 .347 .590 .245 .379 .246 

11 .280 .205 .290 .272 .317 .526 .358 .533 .711 
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Table 17. 

Parameters of the ADAPT framework 

-Year-class estimates 

Nit 1991 i = 4-9 


-Calibration constants for July RV numbers 
K.1 i = 4-9 

Framework: assumptions and structure imposed 

-Natural mortality equal to 0.2 
-Error in catch at age assumed negligible 
-No intercepts
-Partial recruitment for ages 2-3 in 1991 was the average from 

1977-1986, ages 10 and 11 assumed to be fully recruited 
-F on oldest age group calculated as a weighted F for ages 7-9 

Input 

i = 2 to 11 t = 1974-1991 

i = 4 to 9 t = 1974-1991 

Objective Function 

Minimize 

Summary 

-Number of observations = 108 

-Number of parameters = 12 
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Table 18. 	Final parameter estimates and significant statistics forage 4-9 
numbers and 4-9 slopes from ADAPT. Correlation matrix pertains to 
the correlations between the estimated parameters. 

ESTIMATED PARAMETERS AND STANDARD ERRORS 

APPROXIMATE STATISTICS ASSUMIN' LINEARITY NEAR SOLUTION 


OITHO'ONALITY OFFSET••••••••• 0.010848 

MEAN SQUARE IISIDUALS ••••••• 0.476418 


PAR. EST. STD. Eii. T-STATISTIC BIAS -/ 
-------- --------- .._--------- -------

22261.839191 13954.30'628 1.595 23.05 

24046.760674 11656.042'542 2..063 12.86
I 

15823.561861 6552.845794 2.415 9.63 

4619.091813 1706.670239 2.706 7.52 

2721.432819 1110.357378 2.451 8.50 

1209.140062 524.597557 2.305 10.28 


246.905269 42.459748 5.815 .87 

540.214540 91.075499 5.932 .92 

660.699504 111.218207 5.941 1.04 

890.425139 151.299529 5.885 1.21 


1342.865444 228.530556 5.876 1.18 

1300.253845 221. 557726 5.869 1.09 


P&ra.et.r Corr.lation Matrix 

1 2 a 4 5 6 7 8 9 10 11 12 
---+------------------------------------------------------------------------------------
1 I 1.000 .041 .030 .021 .0.t6 .009 -.242 -.014 -.010 -. (1)8 -.007 ';.007 
2 I .041 1.000 .0.5 .033 .025 .015 -.170 -.187 -.016 -.013 -.011 -.010 
3 I .OSC .0.5 1.000 .048 .036 .0%2 -.123 -.142 -.179 -.018 -.016 -.015 
4 I .021 .033 .048 1.000 -.00'5 .033 -.086 -.108 -.149 -.225 -.086 -.141 
5 I .016 .025 .036 -.005 1.000 .055 -.068 -.082 -.110 -.156 '.236 -.10B 
6 I .009 .015 .022 .033 .055 1.000 -.039 -.048 -.069 -.107 '.167 -.248 
7 I -.242 -.170 -.123 -.086 -.068 -.039 1.000 .060 .042 .033 .028 .027 
8 I -.014 -.187 -.142 -.108 -.082 -.048 .060 1.000 .050 .O·U .035 .034 
9 ! -.010 -.016 -.179 -.149 -.110 -.069 .042 .050 1.000 .056 .048 .047 

10 I -.001 -.013 -.018 -.225 -.156 -.107 .033 .041 .056 1.000 .070 .070 
11 I . -.007 -.011 -.016 -.086 -.236 -.167 .028 .035 .048 .070 1.000 .074 
12 I -.007 -.010 -.015 -.1'1 -.108 -.24S .027 .034 .047 .070 .074 1.000 

Table 19. 	~~siduals between observed RV and predicted RV 
by age and year. 

toe IESIDUALS FOR RV INDEX 

T4 75 76 77 78 79 80 81 82 83 
---+----	 --------------------------------------------
4 I -.635 -.1'" .361 .217 -.aU -.769 f.898 -.957 -.344 -.207 

:5 I -.997 -.597 .273 1.2IO'S -.on 1.080 -.263 -.335 -.962
'.'~
Ii I -.906 -.199 .024 .921 -.151 -.128 .247 -.823 -.010 -.195 

7 I .342 -1.044 .815 .081 -.027 -.218 .506 -.659 -1.042 -.957 

8 I .215 .375 .677 .974 .049 -.442 -.o·n -.361 -.1.012 -.676 

9 I .387 .148 .437 .998 .444 -1.491 -.454 -.259 -_038 .107 

84 85 86 87 88 89 90 91 
---+-------------------------------------------------------
4 I -.659 1.138 -.207 1.346 .157 -.631 .703 .000 

:5 I -.340 .575 -.512 1.286 .473 -.335 .791 -.620 

6 I -.251 .439 -.021 .679 .616 -.099 .760 -.202 

7 I .720 .625 -.211 .499 .793 ....85 -.337 -.372 

8 I .827 .309 -.659 .424 .234 -.220 -.390 -.276 

9 I .843 .697 -1.391 .057 .496 -.244 -.481 -.257 


SUM OF RV RESIDUALS: 1.587535556E-4 MEAN RESIDUAL: 1.46994033£-6 
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Table 20. Fishing mortality matrix for divs. 4VWX5 pollock. 

rISHIN' MOITALITY 

74 . 75 76 77 78 79 80 81 82 83 84 8S 86 87 88 89 90 91 
---+------------------------------------------------------------------------------------------------------------ 
2 I .013 .007 .00' .001 ",001 .022 .013 .013 .003 .002 .003 .001 .002 .000 .001 .002 .002 .OOS 
3 I .251 .089 .073 .056 .oa .207 .084 .135 .015 .062 .030 .018 .028 .020 .018 .017 .0·" .069 
4 I .340 .288 .240 .218 .HiO .238 .210 .284 .237 .254 .146 .109 .146 .133 .153 .155 .078 .203 
5 I 
6 I 
7 I 

.376 

.494 
•:172 

.491 
•:199 
.914 

.462

.'17 

.851 

.355 

.'59 

.811 

.38:1 

.466 

.673 

.271 

.381 

.357 

.358 

.424 

.442 

.376 

.508 

.684 

.409 

.114 

.619 

.298 

.303 

.440 

.309 

.244 

.lB3 

.260 

.481 

.813 

.259 

.376 

.516 

.367 

.444 

.46' 

.293 

.469 

...5 

.355 

.357 

.556 

.207 

.408 

.419 

.n7 

.322 

.514 
8 I .6Bl .871 .604 .981 .769 .288 .321 .599 .150 .4BO .329 .428 .618 .568 .440 .394 .4" .382 
9 I •:112 .514 .380 .752 1.224 .2" .321 .426 .791 .192 .210 .362 .525 .963 .778 .4B1 .451 .3B4 

10 I .75B •BBI .240 .354 .247 .373 .346 .525 .16B .961 .382 .374 ."6 .513 .655 •B57 .323 .454 
111 .588 .870 .780 .BS6 .721 .327 .397 .641 .668 .521 .242 .726 .524 .517 .503 .495 .445 .454 

Table 21. Beginning of year population numbers for divs. 4VWX5 pollock. 

POPULATION NUHBEIS (OOOS) 

14 75 76 17 78 79 80 81 B2 83 
---+------------------------------------------------------------------------- 
2 I 16922 26209 36B78 46212 19915 49B8 14410 76311 45223 36194 
3 I 21895 13617 21300 30032 31B03 16333 3995 11644 61695 36904 

f~H JT16' 10240 16201 23252 30194 10872 300B 8326 46877
" J5 I mt '95! lOW" 659B 10610 16215 19486 7215 1853 5379 
6 I 3084 4670 29En 5629 31'1'1 !iH6 10125 11153 405B l00B 
7 I B04 1541 2101 1 .. 515 16'35 19.5 :mI5 :U22 "'94 1621 
8 I 366 372 505 735 529 1101 1115 2239 242217·'" 
9 I 220 152 127 226 224 201 616 662 781 B66 

10 I 173 j08 74 11 8'7 54 122 401 354 292 
itl 1ii 31 4B 4.1 56 30 71 194 134~, 

-+ ------------------------------------------------------------------
1+1 68165 70514 85151 107214 99003 77033 64156 117642 130224 131103 

B4 B5 B6 81 88 B9 90 91 
---+--------------------------------------------------------------- 
2 I 31958 30120 31754 51156 47915 34711 28685 60921 
3 I 29582 30998 25H8 25914 41814 39254 28+09 2344.0 
4 l 2i«t5 23494 24933 19990 20BJ8 !3i66 lS," 221~ 
'5 , 2m! 24095 1m3 11"3 14~ 14630 236G1 23944 
i r 3167 11900 12., 10903 10004 B14.9 8402 15113 
? 1 aQ 3IJ'JT 9061 'Uti S'f25 5!23 '5012 4572 
I , lIS .ft6 111 442.7 3&6"7 3004 2406 2700 
, t U~j SO, 222 316 2054 1934 165B 1199 

to I 321 B1S 2B8 101 99 712 912 864 
111 91 179 459 130 53 42 26B 576 
---+---------------------------------------------------------------

2+1 132091 127219 122493 137152 146591 141951 131030 1560B5 
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Table 22. Midyear biomass for divs. 4VWX5 pollock. 

HID'tEAI BIO~SS .I 

74 75 76 77 78 79 80 81 82 83 
---+---------------------------------------------------------------------
2 I 12426 20273 19627 32982 20605 3447 13403 46543 31200 27199 
3 I 31047 14943 22513 29047 41788 15829 5851 17196 64166 40455 
4 I 15318 27472 15885 20085 35231 37987 18564 6059 18169 62677 
5 I 18941 13145 22455 12559 20987 33924 41402 15952 4878 13230 
6 , 9099 12258 7898 13819 10778 15341 26021 26708 11118 3260 
7 I 2845 noo 6079 4137 8069 6473 10103 15541 16688 5800 
8 I 1500 1489 1960 2353 2040 4832 48.6 7J40 7498 8929 
9 I 1051 812 679 965 827 1047 3427 3395 3054 3207 

10 I 823 495 469 397 519 294 854 2219 1732 1120 
111 1073 335 205 297 225 382 193 361 1040 766 

84 85 86 87 88 89 90 91 
---+-------------------------------------------------------
2 I 25029 20658 10178 29671 50859 21135 12636 25900 
3 I 43414 41608 25313 30781 51607 43402 33975 19497 
4 I 56732 39531 42218 33366 32942 50146 56006 30786 
5 I 62264 44037 34905 33696 29848 27897 49519 46129 
6 I 10138 40555 31716 23665 23404 21823 18585 34206 
7 I 2740 4403 23351 19316 14793 13668 14332 10901 
8 I 3976 1354 2056 12441 11462 9283 7129 7850 
9 I 5936 2359 893 851 5777 6727 5999 4220 

10 J 1540 3635 1210 481 350 2457 3863 3025 
111 568 722 1995 570 271 236 1175 2150 

Table 23. Catch Projections for 4VWX5Zc Pollock 

M.y.pl F 2+ beginning of year Catch 
biomass ('000) 

(' oeO) 

43,000t in 1992 1993 1992 1993 1994 199292/93 1993 

.53 .59 179 169 160 43 43 

1 Multi-year Management Plan 
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Fig. 1 . Nominal landings for aU countries of 
divs. 4VWX and Subdlv. 5Zc pollock. 
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Fig. 3 .. 	 Nominal landings, by area, for all 
countries of divs. 4VWX and Subdiv. 
5Zc pollock. 
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OBSERVER CATCH RATES All TONNAGE CLASSES OBSERVER CATCH RATES ALI. TONNAGE CLASSES 
JULY· DEC 1991JAN - JUNE 1991 
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Figure 4. International Observer catch rates (tonnes/hr.) for 4VWXS pollock. 

(Jan.-June; July-Dec.) 

-56 



10 

36 


Fig. 5 • Comparison of percent catch at age 
for Canadian large trawlers In 4VW 
and 4XSZc. 
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Fig. 7 • Total commercial weights at age 
for pollock 1974 • 1991. 
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Fig. 9. Comparison of monthly catch rates 
for large trawlers for 198911990, 
and 1991 based on regIonal data. 
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Figure 10. Stratification used for Canadian RV bottom trawl surveys (divs. 4~iX and Sudiv. 5Zc). 
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Figure 11. July RV stratIfied numbers (age 4 -9 
and 1-3) for dlvs. 4VWX5 pollock. 
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...Figure 12. Research vessel survey catches of pollock in July 1991. (ages 0-3;4-6;7+) 
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Fig. 13. Comparison of pollock SPA numbers for varying domes. 
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Fig. 14. Recruitment series for age 2 

pollock In dlvs. 4VWX and 5Zc. 
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Fig. 15. Beginning of year 2+ biomass for 
pollock In dlvs. 4VWX and 5Zc. 
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Fig. 16. Population numbers (ages 4-9) for 
diva. 4VWX and 5Zc. 
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Flg. 17. Funy recruited F's for pollock In 
divs. 4VWX and 5zc. 
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