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Abstract 

The Canadian TAC for pollock in 1990 was 43,000 t. increased from the 
recommended 38,000 t in July due to industry requests. The domestic catch of 36.178 twas 
6822 t below the TAC, with both inshore and offshore mobile gear fleets below their 
allocations. The foreign catch, due primarily to small mesh landings by the USSR, dropped 
back to 1988 levels while remaining high compared to the 1981-1987 period. The 
concenttation of the eastern part of the pollock fishery in Div. 4V rather than Div. 4W during 
1985-1989 has continued in 1990. Research surveys indicate an increase in the age 4-9 
abundance from the early 1980s with the 1985. 1987 and 1990 numbers among the highest 
observed. However the 1990 survey total numbers appear to be extremely high, especially at 
ages 2 and 3, and are associated with high CV·s. For the 1979-1985 period recruitment has 
been above average. As in last year's assessment, only R.V. numbers at age were used to 
calibrate the cohort analysis using non-linear least squares to estimate fishing mortality. The 
F for 1990 using a domed partial recruitment was 0.25. Catch projections to 1993 under the 
multiyear plan indicate that a constant catch of 43,000 t to 1993 was consistant with an Fo.t 
sttategy. However, given an Fo. t yield of 1.080 kg and a geometric mean recruitment level of 
31 million the long term productivity for this stock is about 33,4801. . 

R~sum~ 

Le TPA canadien de goberge etait de 43 000 t en 1990, Ie niveau de 38 000 t 
recommande ayant ete augmente a la demande de l'industrie. Les prises des navires 
canadiens s'etablissaient a36 178 t, soit 6 822 t en dessous du TPA Les prises des deux 
flottilles de peche aux engins mobiles (hautui~re et cOti~re) etaient inferieures a leurs 
allocations. Les prises etrangeres, provenant principalement des filets apetit maillage de 
la flottille sovietique, sont retombees aleurs niveaux de 1988, mais sont restees elevees 
comparativement acelles de la periode 1981-1987. A l'est, )a concentration de )a p!che 
de la goberge dans la division 4V plutOt que dans la division 4W, phenomene que I'on 
observe depuis 1985, s'est poursuivie en 1990. D'apres les resultats des campagnes 
d'evaluation, l'abondance des poissons de quatre aneuf ans a augmente depuis Ie debut 
des annees 1980, pour atteindre de tres hauts niveaux en 1985, 1987 et 1990. Precisions 
cependantque les chiffres totaux des campagnes d'evaluation de 1990 paraissent tr~s 
eleves, en particulier pour les poissons de deux et trois ans, et sont associes ade forts 
coefficients de variation. Durant la periode 1979-1985, Ie recrutement a ete superieur a 
la moyenne. Comme dans revaluation de ran dernier, on n'a utilise que les chiffres 
provenant des navires scientifiques pour etalonner I'analyse des cohortes au moyen de la 
methode des moindres canes non lineaires, cela dans Ie but d'estimer la mortalite due a 
la p!che. En 1990, la valeur F fondee sur une courbe de recrutement partiel en forme 
de dOme s'etablissait a0,25. D'apres les projections de prises pour 1993 etablies dans Ie 
cadre du plan pluriannuel, des captures constantes de 43 000 t jusqu'en 1993 cadreraient 
avec une strategie de gestion aFO•I • Toutefois, etant donne un rendement FO•I de 1,080 
kg et un niveau de recrutement geometrique moyen de 31 millions, Ja productivite de ce 
stock s'etablit aenviron 33,480 t. 
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Introduction 

Description of the Fishery 

The preliminary estimate of the nominal catch for 1990 (37.479 t) indicates that 
landings have dropped significantly for the first time in five years (Table 1. Figure 1). 
Canadian landings have consistently accounted for the majority of the catch. Catches by 
foreign fleets have been primarly 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. Since the extension of jurisdiction in 1977. catches by 
foreign vessels other than the USA have generally averaged less than 2000 t With the 
defmition of the new international boundary. the ICJ line (Figure 2) in 1984, no USA catches 
have been reponed. 

The pollock fishery is prosecuted mainly in Div. 4X and Subdiv. 5Zc with a smaller 
ponion taken in divs. 4VW (Figure 3). There has been a shift in the divs. 4VW fishery from 
Div. 4W to Div. 4V during 1984-1990. Div. 4V landings have increased from about 5,000 t 
in 1984 to an average of 13,000 t for the 1985-1989 period. The 1990 landings of 8,150 t in 
Div.4V indicate a marked decrease with no corresponding increase in the Div. 4W landings 
(Table 2). The fishery in divs. 4VW is dominated by large offshore trawlers greater than 100 
ft with mobile gear and in Div. 4X and Subdiv. 5Zc by inshore vessels less than 65 ft using 
both mobile and flXed gear. 

Seasonal breakdowns (Table 3) indicate a year round fishery. although with a bias 
toward May-August especially in Div. 4X and Subdiv. 5Zc. Small mesh landings by the 
USSR (1040 t) dropped back to 1988 levels. while remaining high compared to the 1981
1987 period. The Canadian catch is broken down by gear.area and season in Table 4. The 
large trawler. tonnage class (TC) 4+. landings dropped significantly in both areas. 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 underutiliz:ed enterprise allocations. The 
decrease in landings in 1990 is almost entirely attributable to the offshore fleet not taking 
their allocation. During the winter fishery there were unconfirmed industry repons of.lack of 
abundance or availability of pollock from this sector. There was a slight drop in the Div. 4X 
and Subdiv. 5Zc landings for small otter trawlers (TC 1-3) while in divs. 4VW the landings 
for the inshore trawler fleet decreased more significantly. Marked changes were noted in the 
seasonal fishing patterns in both areas. These changes, and reduced landings. were probably 
due to the combined cod, haddock, pollock (CHP) management of the fishery during the early 
pan of the year. as this allowed fishermen to target cod and haddock preferentially. taking 
advantage of price differentials. Fixed gear landings were generally stable with a slight 
increase in Div. 4X and Subdiv. 5Zc. 

The Canadian allocation of 43.000 t was not taken during the 1990 pollock fishery. 
The shortfall from the domestic fishery amounted to 6288 1. The mobile gear sector >100 ft 
and 65-100 ft had a combined shortfall of 5.710 t Mobile gear 45-65 ft had a shortfall of 
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1,710 t while mobile gear <45 ft (specialists and generalists) had a combined shortfall of 539 
t. Fixed gears <45 ft and 45-65 ft had a combined overrun of 1689 t. Quota allocations and 
associated catch for 1990 are presented in Table 5. 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) 
mobile gear less than 65 ft, and 4) mobile gear 65-100 fL In 1988 mobile gear and fixed 
gear less than 65 ft were further divided: a) mobile gear and fixed gear less than 45 ft, and b) 
mobile gear and fixed gear 45-65 fL Seasonal quotas and trip limits 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 catcJt 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 fleets, as well· as 
the 45-65 ft fleet, were regulated through conditions of licence 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. 

Individual boat quotas. were not introduced in 1990 as expected and the flShery 
continued to be managed using conditions of licence and trip limits. CHP management 
continued in Div. 4X for the first half of the year, resulting in very little pollock being taken 
as cod and haddock were preferentially fished. 0iP management was then replaced with a 
pollock-directed fishery with various by-catch 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 each vessel allowed eight trips of 35,000 lbs. The fishery 
was open from June 1 to Oct. 31 for mobile gear <65 ft using 130 mm square mesh gear, and 
to fixed gear all year provided that small hooks were used until June 1. For 1991, individual 
boat quotas (IQ's), based on catch history, have been introduced for the inshore mobile gear 
fleet. Georges Bank was not included in IQ's and will continue to be managed separately. As 
well, a new log and catch monitoring system have been put in place. New regulations 
dealing with dumping and discarding fish at sea have also been introduced. 

Distribution maps of catch per unit effort as recorded by the International Observer 
Program (lOP) on Canadian vessels TC 4+ in 1990 are shown in Figure 4. Observer 
coverage of the domestic fleet was higher in 1990 (30-50%) than in previous years (15-20%) 
(Annand 1989) due mostly to a general slowdown in the fishery. Geographical distribution of 
fishing effort was similar to recent years with an expanded fishing area, compared to years 
prior to 1987. 

Catch at Age 

The catch at age prior to 1990 was taken from Annand et al. (1990). Catch and mean 
weight at age for 1990 landings were estimated using samples from the commercial flSheries. 
Sampling for 1990 is shown in Table 6. Seasonal age length keys for otter trawlers TC 4+ 
(4VW) and annual keys for TC 4+ otter trawlers (4X+5), small trawlers TC 1-3 (4VWX+5) 
and fixed gears for (4VWX+5) were generated. Length weight parameters were obtained 
from analysis of the 1990 summer groundfish survey collections. Input data for generating 
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the six keys used for the Canadian catch at age are given in Table 7. These keys accounted 
for 36.178 tor 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 (1981-1990). rather than survey proportions at 
age as in previous years. Differences were most apparent for ages 2 and 3 (Table 8). 
Weights at age were from the July RV survey. The total combined catch at age reflects the 
total landings (37,479 t of pollock in divs.4VWX and Subdiv. 5Zc). The total catch at age is 
given in Table 9 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 1990 was dominated by the 1983-1986 year-classes accounting for 
77% and 74% of the catch in number and weight respectively (Table 10). The 1987 year
class at age 3 was 9% of the catch numbers. the highest observed value at that age since 
1983. The 1985 year-class was the strongest in the overall catch at age (numbers and 
weight). Similarities were noted in the age composition of the large trawlers fishing in divs. 
4VW and for the fixed gear fleet fishing predominantly in Div. 4X with the 1983-1985 year
classes accounting for the largest portion of the landings. Differences were again noted in the 
age composition of the large trawler catch between divs. 4VW and and Div. 4X and Subdiv. 
5Zc. (Figure 5). 

A comparison of the observed and projected 1990 catch at age (Figure 6) indicates 
close agreement for ages 2, 3 and 4. The catch of the 1984 and 1985 year-classes at ages 5 
and 6 were higher than predicted. Conversely the catch of the 1982 and 1983 year-classes 
(ages 7 and 8) were lower than projected. Weight at age was similar to that observed in 
recent years (Table 11). 

Abundance Indices 

Commercial Catch Rates 

Commercial catch rates are not used for calibration purposes, however because of 
peculiarities observed in the 1990 offshore fishery. catch rates were investigated. A Canadian 
catch rate series (CfE) for stern OTB's TC5 for April to November was estimated using 
regional data (Figure 7) (1974-1990) and is presented in Table 12. A monthly catch rate 
series was also estimated for 1989 and 1990(Figure 8). 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 (National Sea) 
had some difficulty catching pollock during their winter fishery. A catch rate series for April 
to November. 1982-1990 was also calculated on a set by set basis from the lOP data (Table 
13). 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. 

Research Surveys 
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Three vessels have been involved in the summer stratified random surveys of the 
Scotian Shelf (Figure 9) 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 14 and ages 4-9 and 1-3 abundance are plotted in Figure 10. 

The research surveys from 1970-1990 indicate an increase in the age 4-9 abundance 
from the early 1980's with the 1985, 1987 and 1990 numbers among the highest observed 
while the 1988 and 1989 numbers show a marked decline. However the 1990 survey total 
numbers appear to be extremely high especially for ages 2 and 3 and are associated. with high 
CV's. All ages exhibit pronounced year effects making it difficult to determine year-class 
strengths. Pollock surveys tend to suffer from annual variations in aVailability which are 
reflected. in the abundance of all age classes in a year being larger or smaller than those of an 
adjacent year. This makes it difficult to follow a cohort through time and the catch may not 
be representative of the overall abundance. However because juvenile pollock tend to 
remaine inshore and are generally unavailable to the survey, large numbers of age 3 pollock 
have in the past indicated large year-classes e.g. 1979 and 1982. As well, although large sets 
did occur in several strata (Table 15), plots of the survey data by age groups (Figure II) 
indicate a fairly widespread distribution of young pollock. 

It was noted that a large portion of the pollock fishery takes place in the deep water 
along the edge of the Shelf. Because the survey only covers the Shelf between the 50 and 
200 fm. contour lines this part of the stock area may not be covered. 

Mean numbers per standard tow and survey CV's are given in tables 16 and 17 
respectively. 

Sequential Population Analysis 

Cohon analysis of ages 2-11 from 1974-1990 was calibrated using ADAPT with the 
same formulation as last year (Table 18). Natural mortality was assumed to be constant at 
0.2 for all ages and years. The RV numbers at ages 4-9 were used to estimate fishing 
monality 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 given below with a dome of .85 and 0.5 applied to ages 10-11 " 
respectively. 

Age 234 5 6 7 8 9 10 11 

PR .015 .168 .414 .670 .850 1 1 1 .850 .5 

Partial recruinnent was estimated for the 1977-1985 period from the ratio of Fs at 
younger ages to fully recruited Fs. The input PR and F were from last years assessment. 
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The estimated numbers and slopes were all significant except for the age 4 numbers 
(Table 19). The 1986 year-class at age 4 is poorly estimated in ADAPT with the CV = 0.70, 
while for the 1987-1990 year-classes very little information is available. The CV's for other 
estimated ages (5·9) were in the order of 0.35 and those of the slopes were 0.18. Residuals 
(Table 20) were reviewed and as in previous assessments, yearly patterns were observed.. The 
fishing mortality for fully recruited ages in 1990 varied between 0.23 and 0.30 with an 
average fully recruited F of 0.25. The fishing mortality matrix, beginning of year numbers 
and midyear biomass are given in Tables 21,22 and 23. 

Assessment Results 

The 1979 (80 million) and the 1985 (63 million) year-classes at age 2 are the largest 
observed for the 1974·1990 period (Figure 12). The 1980-1984 year-classes are all above the 
long-term (1974-1986) GM of 31 million. 

Midyear biomass for ages 4+ has increased since 1984 reflecting the strong year 
classes of the early 1980s and is currently at a relatively high level (Figure 13). Population 
numbers age 4·9 have increased since 1982 and are presently near their maximum (Figure 
14). Fully recruited fishing mortalities have been fluctuating with a decreasing trend toward 
Fo.1 (0.31) for almost the entire series and are currently below the Fo.1 target level (Figure IS) 

In general, recruitment of strong year classes has occurred at least every 3·4 years 
since the mid 1970s. Fluctuations in the age 4-9 stock size reflect the interaction of 
recruitment and fishing mortality. Population numbers age (4-9) peaked in 1979 in response 
to the recruitment of the 1975 year-class at age 4 while the decline in stock size between 
1979 and 1982 reflects increased mortality rates associated with elevated effon during this 
period. Abundance increased substantially in 1983 and has remained high due to continued 
good 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 1990, landings have remained relatively constant since 1985 (43,000
46,000 t) while fishing mortality has declined from over 0.5 to 0.25. 

Yield per Recruit 

No new yield per recruit was calculated for this stock and the FO.1 value from last year 
of 0.31 was used.. 

Prognosis 

The ADAPT estimate for the 1986 year-class at age 4 had a high CV, and therefore 
projections were done with the 1988 year-class at age 2 being set to the 1974-1986 geometric 
mean of 31 million fish. Because no reliable estimates are available for subsequent year
classes, recruitment for the 1987-1993 year-classes was also set at 31 million. Consequently, 
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for 1992, over 50% of the catch could come from year-classes that have been set to the 

geometric mean recruinnent value. 

The following input data were used in catch projections: 


1991 beginning of 

year 


PRbAge Population #'s Weigh~(kg) 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12+ 

31,000 
25,335 
18,766 
13,147 
20,930 
7,832 
5,336 
2,761 
1,374 

936 
603 

.74 
1.31 
1.91 
2.54 
3.09 
3.71 
4.12 
4.67 
5.44 
6.76 
7.43 

.02 

.17 

.45 

.75 
1.00 
1.00 
1.00 
.87 
.63 
.48 
.48 

• 1987-1990 average 
b 1977-1986 average 

Catch projections were run to 1994 to allow evaluation to the end of the current multiyear 
management plan (1993) as well as the impact of Fo.1 in the year following the end of the 
plan (1994) for this stock. 

Projections were done to 1993 using a constant catch of 43,000 1, the current TAC and 
in 1994 at an FO•I value of 0.31. Results of these projections are given in Table 24. If the 
expected catch of 43,000 t to 1993 and an Fo.1 catch of 36,000 t is taken in 1994 the resultant 
fishing mortality to 1993 will be about 0.33 just slightly above the FO•I value of 0.31. 
Assuming average recruinnent, beginning of year biomass (2+) is expected to decline from 
238,000 t in 1990 to 208.000 t in 1993. In view of these results a catch of 43,000 to 1993 
would be consistant with an Fo.1 strategy. Given an Fo.1 yield of 1.080 kg and a geometric 
mean recruitment level of 31 million the long term productivity for this stock is in the order 
of 33,480 t. 

A source of concern for this stock is the drop in catch in both 1989 and 1990 to below 
the TAC. Although part of the reductions in catch can be attributed to the management plan, 
the drop in the offshore catch may be due to lack of availability and/or abundance of pollock 
at older ages, especially in divs. 4VsW as reported by industry. It was also noted that both 
the pollock RV survey estimates and ADAPT population estimates have high CV's and strong 
year effects were observed for the survey making it difficult to determine year-class strengths. 
Thus it may be misleading to place a high level of confidence in the population estimates for 
1990. 
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Table 1a. Pollock landings (t round fresh) by country for divs. 4VWX and Subdiv. 5Zc, 
1974-1977. 

_ .... _-

Fed.. Itep. GerJllUl United. 
Year Canada OtherDem. Rep.GerJllUll" U.S.A..Japan Spain Jt1nqdoaUSSR 'otal 

1974 24975 149 1447 29461- 40 1500 2301 435 

1975 26548 236 95 124 30118403708 -- 2004 

1976 994 - 2718023565 24 385443303 1466 -
1977 24653 368 2558253182 3251 - --

Table lb. Pollock landings 
1978-1990. 

- .... _

Year 

- -

Canada 

- 

Japan 

1978 

1979 

1980 

1981 

1982 

**1983 

1984 

1985 

1986 

1987 

1988 

*1989 

*1990 

26801 

29967 

35986 

40270 

38029 

32749 

33465 

43300 

43249 

45330 

41831 

41112 

36178 

110 

19 

81 

15 

3 

6 

1 

17 

51 

82 

1 

1 

-

(t round fresh) by country for divs. 

France 


St. Pierre' Mainland 


15 18 

8 15 

19 80 

17 73 

30 14 

22 

46 

77 

77 

28 

-
-
-

CUba 

141 

50 

32 

-
84 

261 

123 

66 

387 

343 

225 

99 

261 

* - Provisional catch statistics 
** - From 1983 on, French catches are combined 

USSR 

502 

1025 

950 

358 

297 

226 

97 

336 

564 

314 

1054 

1782 

1040 

4VWX and Subdiv. 5Zc, 

U.S.A.. 

451 

391 

443 

918 

840 

1324 

1691 

-
-

-

-

-

-


Other 

-
7 

-

-

-

-

1 

-
4 

-
-
-
-

_.__ .... _._ ......... 

'otal 

28038 

31482 

37591 

41651 

39297 

34588 

35424 

43796 

44332 

46097 

43111 

42994 

37479 

00 
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Table 2. Pollock landings (t, round fresh) for divisions 4VWX 
and Subdivision 5Zc, 1974-1990. 

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 

1988 11871 4240 24596 - 2404 16111 27000 43111 

**1989 12027 3863 23283 530 1409 *17772 25222 *42994 

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

* - 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) 

4VW 4X + nc 
Year 

Jan-Apr May-Aug Sept-o.c 'total Jan-Apr May-Aug Sept-o.c 'total 

1974 713 1257 807 2777 1643 11738 8817 22198 
1975 1223 1005 1854 4082 1836 9866 10764 22466 
1976 425 845 1186 2456 2078 12167 6864 21109 
1977 931 1428 4748 7107 6010 5880 5656 17546 
1978 3875 2696 510 7081 5835 7484 6401 19720 
1979 1406 5477 1927 8810 4558 10023 6576 21157 
1980 2493 4301 3633 10427 6353 13188 6018 25559 
1981 4056 2437 11055 17548 5792 7170 9760 22722 
1982 3030 4082 4774 11886 3096 14664 8383 26143 
1983 2029 7099 1644 10772 4879 14212 2886 21977 
1984 2288 4744 4217 11249 2820 13.900 5496 22216 
1985 3861 5031 5959 14851 6589 15673 6187 28449 
1986 5522 8157 4534 18213 5859 14091 5086 25036 
1987 6177 5521 4780 16478 5766 16496 6590 28852 
1988 4744 5807 4397 14948 3761 15710 7412 26883 

*1989 4050 7538 4302 15890 6743 12471 6008 25222 
*1990 4752 4529 2913 12194 3126 13839 7019 23984 

* - Data from DFO Statistics Branch 

'USSR. 

4VW 4X + SIc 

Year Jan- May- Sept- UK Jan- May- Sept- UK 
Apr Aug Oct Mon. 'l'otal Apr Aug Dec Mon. 'l'otal 

1974 194 903 628 1725 512 53 57611- -
1975 471 981 221 1673 58 149 124 331--
1976 555 488 291 1334 10 58 64 132- -
1977 17 82 99 39 44 83- - --
1978 9 459 8 476 26 26-- - -
1979 4 928 932 6 87 93-- - -
1980 122 837715 113 113- --- -
1981 45 311 356 2 2- - -- -
1982 297 297- --- - - - -
1983 16 204 220 6 6- - - - -
1984 9797 -- - - -- --
1985 336 336- - - - -- --
1986 564 564 - -- - - - - -
1987 314 314- -- -- - --
1988 96 958 1054- -- - - --

**1989 605 1177 1782 -- -- - - -
**1990 342 698 1040 --- - - --

** - Provisional data from NAFO Circular letters 
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Table 3. (Continued) 

other erelgn eunt rPIC i •• 

Year 

evw ex + 5Zc 

Ja.:n-
Apr 

Hay-
Auq 

Sept-
Oct 

'Olt 
Mon. '1'etal 

Ja.:n-
Apr 

Hay-
Auq 

Sept-
Dec 

'Olt 
Mon. '1'otal 

1974 176 196 173 - 545 746 605 289 - 1640 

1975 421 57 263 - 741 145 253 427 - 825 

1976 254 318 162 2 736 288 237 888 - 1413 

1977 10 194 19 - 223 168 304 52 - 524 

1978 36 153 95 - 284 200 111 140 - 451 

1979 22 22 54 - 98 118 136 138 - 392 

1980 101 38 1 - 140 272 128 115 - 515 

1981 90 - - - 90 410 269 254 - 933 

1982 23 106 - - 129 365 221 256 - 842 

1983 18 268 - - 268 358 497 472 - 1327 

1984 87 83 1 - 171 387 528 776 - 1691 

1985 82 70 8 - 160 - - - - -
1986 204 291 24 - 519 - - - - -
1987 110 311 32 - 453 - - - - -
1988 4 222 - - 226 - - - - -

""1989 99 1 - - 100 - - - - -
""1990 153 108 - - 261 - - - - -

•• - Provi.ional data from NAFO Circular letter. 
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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 -- Tonnac:re Cla•••s 4+ 

4VW ex + SSe 
Yea: 

Jan-Apr May-Aug' Sept-Dec t'otal Jan-apr May-Aug' ••pt-Dec tot.al 

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 

* - Provisional 
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Table 4. (Continued) 

O'l"I'ER TRAWLERS -- onna ere Claaaea 1-3 

4ft a: + Slo 

Y.aJ: Jan-ApI: Sept-Dec I'otalMay-Aug' rotal Jan-ApI: ~-DecMar-Aug' 

1970 
 8 
 483 
 2861
0 0 8 
 336 
 2042 


1971 
 4 
 4 
 245 
 1708 
 717 
 2670
0 0 
3474 '1972 
 10 
 537
0 9 
 1 
 2035 
 902 


1973 
 1922
0 2 
 2 
 6762 
 618 
 9302
0 
1974 
 79 
 4551
0 39 
 40 
 562 
 3398 
 591 


1975 
 0 745 
 2610 
 836 
 4191
0 0 0 
4598
1976 
 0 0 0 1039 
 2844 
 715
0 

1977 
 2 
 896 
 2224 
 808 
 3928
0 0 2 

1978 
 23 
 34 
 2187 
 961 
 4103
9 
 2 
 955 

1979 
 0 8 
 2 
 10 
 869 
 4043 
 1170 
 6082 


137
1980 
 2 
 18 
 157 
 4033 
 823 
 6379
1523 

378
1981 
 32 
 302 
 44 
 3178 
 1547 
 5682
957 


220 
 371 
 4775 
 7222
1982 
 58 
 93 
 713 
 1734 


1983 
 84 
 155 
 23 
 262 
 1403 
 6829 
 9087
855 

252 
 969 
 1847 
 3015
1984 
 119 
 598 
 8492 
 13354 


197 
 437
1985 
 151 
 89 
 5408 
 8564 
 1386 
 15358 

1227
379 
 804 
 44 
 3797 
 4801
*1986 594 
 9192 


73 
 2747 "*1987 888 
 483
504 
 311 
 5859 
 9089 

1277
*1988 556 
 708 
 13 
 2739 
 6196 
 244 
 9179 


934 
 2290 
 4533 
 48
*1989 1296 
 60 
 2366 
 ·6947 
492 
 533
*1990 403 
 594 
 1489 
 3985 
 1996 
 6514 


* - Provisional 
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Table 4. (Continued) 

GILLNET. LONGLINE and MISCELLANEOUS Gears -- all ~onnaJte cla••es 

4VW U + Sic 
Year 

Sept-Dec ~ot&lJan-Apr May-Auq ~ot&l Sept-DecJan~r Ma1.-Auq 

224
1970 
 46 
 270 
 53 
 663 
 1609
0 893 


1971 
 0 118 
 72 
 190 
 979 
 544 
 1528
5 

0 137
1972 
 170 
 307 
 927 
 1780
8 
 845 


1973 
 6 
 101 
 139 
 246 
 2196 
 1335 
 3540
9 

1974 
 6 
 105 
 250 
 24 
 1990
139 
 2262 
 4276 

1975 
 79 
 49 
 1557
1 
 78 
 4567
158 
 6173 

1976 
 1 
 108 
 105 
 214 
 162 
 3908 
 3403 
 7473 

1977 
 19 
 68 
 203 
 290 
 268 
 2134 
 2188 
 4590 


1978 
 308 
 204 
 5147
566 
 131 
 1005 
 1914 
 3029 

1979 
 275
38 
 210 
 523 
 202 
 4402
2559 
 7163 

1980 
 43 
 215 
 203 
 461 
 509 
 5746 
 2784 
 9039 

1981 
 44 
 753 
 1994 
 2791 
 555 
 3434 
 3257 
 7246 

1982 
 778
53 
 558 
 1389 
 755 
 5972 
 9711
2984 

1983 
 66 
 800 
 589 
 1455 
 586 
 4731 
 1635 
 6952 

1984 
 14 
 730 
 406 
 244
1150 
 3775 
 1917 
 5936 

1985 
 36 
 541 
 368 
 945 
 6274
600 
 3922 
 10796 


*1986 264 
 732 
 403 
 1399 
 716 
 8422 
 4202 
 13340 

589'*1987 69 
 1022 
 709 
 1800 
 8100 
 3696 
 12385 


*1988 80 
 1339 
 340 
 1759 
 260 
 6223 
 4230 
 10713 

*1989 110 
 1309 
 573 
 1992 
 712 
 7616 
 3364 
 11692 

*1990 196 
 1104 
 584 
 1884 
 939 
 8018 
 3755 
 12712 


* - Provisional 



Table 5. Continued 

Year Fleet Initial Final Rep. Per. Dates -Closure (el) Remarks 
Alloe. (t) Alloe. It) Cateh (t) Taken (') Trip Limit (tI) 

(ouota reports) Bycatch (be) 

1990 All vessels - Canadian 38.0K 43.0K 36.601K 95 "OPTIONS 
FG<45' 
FG 45' -65' 

HG>100' 

10.61K 
.28K 

1B.105K 

12.01K 
.315K 

20.059K 

13.131K 
.343K 

14.614K 

114 
109 

13 

Fishery open lS/01-01/12; 
01/12 3300 lb/10' be <45, 45
65 - 5Z large hook to 01/06 

Enterprise Allocations 

1 
10,000 -

S,OOO -
20' (C'P) 

pol
cod 

- had 

HG 65'-100' 

HG 45' -65' 
(Jan - Apr) 

HG 45'-65' 
(Hay - Aug) 

MG 46'-65' 
(Sept - Dec) 

O.245K 

1. 14K 

1.14K 

1.14K 

.116K 

1.14K 

2.425K 

1. 14K 

.391K 

0.601K 

2.341K 

1. 224K 

55 

35 

91 

10 

Enterprise Allocations 

CHP 4X 01/01-15/06 20,000 lb 
t1 (19/02-16/04, 08105-11105) 
no conditions issued; 15/06 
lS,OOO lb pol 20' had (of C'P)
30' cod (of P) max 4 trips;
11109 95.000 pol, had 20' (of 
C'P) cod 28,500 (30' P) (per
vessel); SZ 35,000 tl CAP 8 
trips max 01/06-31/10; 01/06
11109 3300/30' 11/08 8000/10':
4VWX5 (4VW permits) 01/01
01/03 20.000 tl 06/03-13/03
5S00/10'; 20/03-01/05 - 3300 
lb. 10', 01/0S-20/06 -
S500/10'; 21/06-09/01 -
10,000; 10/01 - lS,OOO tl 

2 
20,000 -
10' pol -
10' pol -

pol 
cod 
had 

.... 
VI 

HG<45' (Specialist) 
(Jan - Apr) 

HG<45' (Specialist) 
(Hay - Aug) 

HG<45' (Specialist)
(Sept - Dec) 

0.B9K 

1.50K 

0.60K 

0.B9K 

1.89K 

O.60K 

O.281K 

2.016K 

0.851K 

32 

110 

142 

4X CAP 01/01-16/03 - 10.000 
lbs 1 trip/wlt; 13/02-20/02 no 
condition. 06/03-16/04 closed; 
16/04-11/06 - lS.000 lb tl, 1 
trip/wit; 08/05-1110S no 
condition; 12/06-11/08, choice 
of options" (max 4 trips); 
11/08-11109. option 1 (max 4 
trips); 11109 - 42,500 pol, 
34,500 cod, had 20' (C'P) (per
vessel); SZ (CHP) 35,000 Ib tl 
with had 8000 lb/30', 8 trips 
max 01/06-31/10; 4VWX5 (4VW 
permits) 01/01 - 10,000 lb tl; 
01/03 - 5000 lb tl, 20/03 3300 
lb tl, 01/05 5S00 lb t1, 01/06
10,000 lb tl, 15/01 lS,OOO lb 
tl 

HG<45' 
(Generalists) 

0.490K 0.555K O.082K 15 4X CHP 01/01 - 3300/10' 1 
trip/wit; 0~/01 3300/10' 2 
trips/wit; 17/08 10' be, 07/09 
10' or 3300 lbs 2 trips/wk,
04/10 10' be, 11/10 3300110' 
be 2 trips/wk 
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Table 6. Canadian commercial samples available for pollock in divs. 4VW and in Div. 4X and Subdiv. SZe by gear and season for 1989. 

OTB 4+ OTB TC, 1-3 GN LL , Others 

Area 
Jan-
Apr 

May-
Aug 

Sept-
Dec Total 

Jan-
Apr 

May-
Aug 

Sept-
Dee Total 

Jan-
Apr 

May-
Aug 

Sept-
Dee Total 

Jan-
Apr 

May-
Auq 

Sept-
Dee Total 

4VW 

4X+SZc 

20 

1 

6 

5 

13 

2 

39 

8 

0 

6 

0 

13 

0 

10 

0 

29 

-
1 

0 

14 

0 

6 

0 

21 

-
-

1 

1 

-
-

1 

1 

Table 7. Groupinq of catch by qears and time period for estimation of removals-at-age. OTB trawls are primarily stern bottom trawls, but there~ 
are some side trawls; GN are gi1lnets, LL are long1ines, and Others are primarily inshore fisheries. ~ 

w.tgbt-r.-ttla ..laU08IIIa1p 
... of .1IIIIp1_ ez.at.. Det..'I'.ar It.rioel !'o~ 01... 0.  ..........II'IU:H
~ ........... 
 Ca1:ah (1:' 

ba 

July 1990Needler 123/124GR, LL, Other 2.93576Jan-Dec TC 1-6 23 4VWX+5 460 51122 14596 0.01411 

July 1990Needler 12311242.93576Jan-Dec TC 1-3 29 0.01411OTB 4VWX+5 634 6590 11003 

July 1990Needler 123/124Jan-l\pr 2.117994TC4+ OTB 20 0.01694VW 374 4559 4154 

July 1990Needler 123/124May-Aug 2.117994TC4+ OTB 6 0.01694VW 1320 2832212 

July 1990Needler 123/1242.117994Sept-Dec TC 4+ 0.0169OTB 13 326 111364VW 2735 

July 1990Needler 123/1242.93576Jan-Dec TC4+ OTB 8 4757 0.01411<lX+5 175 11127 
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Table 8. Ratio of 1989 catch at age to 1990 catch at age. 

Rat: 0 of 1989 Catch at Age to 1990 Cat.oh at Age 

1974 1975 ! 976 1977 19i8 1979 i 980 1981 1982 
---t-----------------------------------------------------------------------
1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .000 1.000 
2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .120 1.082 
3 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.003 .930 
4 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.009 .997 
5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.021 1.000 
6 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1. 007 .999 
? 1.000 ~. O()O 1.000 1.000 1.000 1.000 1.000 1.005 1.004 
8 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.013 1.005 
9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.034 1.028 

10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.023 
11 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
i2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.089 

1983 1984- 1985 1986 1987 1998 198'3 
---t---------------------~----------------------------------
• i. (JOO 1.000 .000 •OO,~ 1,000 , ::100 ! .OJjO-... i,19€· .265 1,351 ,lOG 1.10·:> :'03i .704" 
3 .994 ,e99 1.119 .54S 1.041 .968 .903 
4 • '?94 1.002 1,003 .951 1.026 .%0 .891 
<:- ~.!,'" CQ?
-' I , ."." 1.003 1.003 1,017 1.005 .9%, .".- I 

G i,021 L003 1. OC~7 ~,C08 1.001 1. 018 1..024
IJql"7'7 i.OO4 !, f):=:2 1.()O4 i,008 i,022 1.(\38.... i 

:;: i.C!? ::, Ci2B .'385 1. ~;57 ,980 i .019 1.036 
9 ... -.... .:.~ 1.024 !.O(!rj 1.000 .994 1. (l08 1.018-! f'l " 

_9490 I 1.01$ 1.011 1. (100 L043 1.000 1.0!!J 
.~ I 1 Ol~(j 1.05f. .955 1. (l·41 .958 18'35 .933 
r. 

t 

,..-..,
,;::, i.OOO ~ ~:'. .983 1.009 1.020 1.000 ! .00') 
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Table 9. Catch at age ( in thousands) 


TOTAL CATCH AT A'E 

1914 1915 1976 1911 1918 1919 1980 1981 1982 1983 1984 1985 1986 1981 1988 1989 1990 
---+----------------------------------------------------------------------------------------------------------------------
1 I 0 0 0 0 0 8 0 10 0 1 1 1 1 0 1 0 8 
2 I 191 175 178 36 23 98 171 871 134 56 87 37 60 to 21 11 51 
3 I 5603 1058 1361 1476 835 2163 291 1334 4018 1999 803 493 635 467 683 585 1226 
4 1 2662 4023 1974 2873 3119 5786 1864 673 1589 9514 3493 2190 3062 2259 2669 4371 2139 
5 1 2356 2090 3649 1785 3084 3482 5306 2044 563 1256 7155 4160 3562 n08 3290 3952 3996 
~ I 1088 1904 t089 2181 1276 1705 3169 4019 1873 238 639 6183 3595 3538 3390 2378 2549 
7 1 311 835 1089 732 1167 528 1075 2432 2295 524 92 1105 3306 2404 1860 1917 1551 
8 1 164 196 207 417 251 249 217 713 1069 835 211 131 299 1736 1181 886 851 
9 I 80 55 36 108 143 47 168 208 389 428 210 139 82 177 1005 675 545 

10 1 83 51 14 19 17 15 32 148 172 163 92 230 117 ~9 43 402 243 
111 74 35 18 25 19 14 9 31 81 50 18 85 171 48 19 15 88 
12+1 40 31 49 80 18 0 2 24 22 58 23 59 116 98 97 64 50 

CANADIAN CATCH AT A't 

1974 1975 1916 1911 1918 1919 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
---.---------------------------------------_._---------------------------------------------------.------------------------
1 1 0 0 0 0 0 8 0 0 0 1 0 0 0 0 0 0 0 
2 ! 185 161 126 36 23 98 128 42 132 54 22 24 4 8 27 44 6 
3 I 47B4 986 1201 1433 186 2152 244 1333 3516 1857 720 477 317 428 618 495 1018 
4 I 2364 3567 1738 2855 3070 5582 1733 672 1584 9309 3491 2179 2868 2231 2493 3691 1940 
5 I 2125 1852 3170 1760 3022 3341 5035 2043 563 1248 7152 4126 3519 4859 3235 3772 3674 
6 I 954 1660 939 2128 1222 1645 3113 4019 1872 237 639 6178 3575 3489 3345 2335 2484 
7 I 273 795 1001 710 1142 495 1047 2432 2294 523 91 1102 3291 2372 1784 1911 1531 
S I 144 132 194 395 246 248 269 712 1067 833 215 126 298 1672 1146 847 835 
~ I 64 45 35 90 134 47 165 207 389 428 207 134 82 175 991 650 535 

10 I 51 56 12 19 17 15 32 148 172 163 89 221 113 35 43 382 243 
111 33 34 16 25 19 14 9 31 81 50 18 78 165 44 17 12 86 
12+1 10 30 42 80 18 0 2 24 22 58 21 57 113 95 93 60 43 

FORIIG" CATCH AT ACl 

1 1974 1915 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
---.---------------------------------------------------------------------------------------1 I 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 12 8 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 r 291 67 121 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 ! 162 228 
 160 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 1 152 87 237 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 I 77 78 64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 I 20 23 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 I 9 4 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

9 r 6 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


10 I 3 1 2 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 
12+1 1 1 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SHALL HESH 'EAR CATCH AT A'I 

I 1974 1975 1976 1917 1918 1979 198!> 1981 1982 1983 1984 1985 1986 1981 1988 1989 1990 

---+------------------------------------------------------------------------------------------------1 r 0 0 0 0 0 0 0 10 0 0 1 1 1 0 1 0 8 

2 I 0 0 35 0 0 0 43 829 2 2 65 13 56 2 0 27 45 

3 I 528 6 33 43 49 11 47 1 502 142 83 16 318 39 65 90 208 

4 I 136 229 77 18 49 204 131 1 5 205 2 11 194 28 176 680 199 

5 r 79 151 242 25 62 141 271 1 0 8 3 34 43 49 55 180 322 

6 I 57 166 86 53 54 60 56 0 1 1 0 5 20 n 45 43 65 

7 r 24 17 46 22 25 33 28 0 1 1 1 3 15 32 76 66 20 

8 r 10 60 0 22 11 1 8 1 2 2 2 5 1 64 35 39 16 

9 I 10 9 0 18 9 0 ·3 1 0 0 3 5 0 2 14 25 10 


10 I 29 0 0 0 0 0 0 0 0 0 3 9 4 4 0 20 0 

111 38 0 0 0 0 0 0 0 0 0 0 7 6 4 2 3 2 

tat I 29 0 0 0 0 0 0 0 0 0 2 2 3 3 4 4 1 
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Table 10. 	 Total percent catch at age and total percent biomass at age 
for 4VWX5 pollock. (1974 - 1990). 

PERCENT CATCH 	 AT A'E 

1974 1975 1976 	1977 1979 1979 1980 1981 1982 1983 1984 1995 1986 1987 !9SB 1989 1990 
---+------------------------------------------------------------------------------------
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 2 2 2 0 0 1 ..4 7 1 0 1 0 0 0 () 0 0 

3 44 10 14 15 8 19 2 11 33 13 6 3 .{. 3 5 .{. 9 

4 21 3S 20 30 31 39 15 5 13 £3 27 15 20 14 19 
 29 16 

5 19 20 38 18 31 24 4'=' 16 8 56 28 24 31 23 26 30
'" '""" 
6 I 9 18 11 22 13 12 26 32 15 2 5 42 24 23 24 16 19 .. 

~,7 .j 8 11 8 12 4 9 19 19 3 1 7 22 15 13 13 12 

8 1 2 2 4 3 2 2 6 9 6 :. " 1 2 11 c" 6 6 

9 1 1 0 1 •J. 0 1 2 3 3 2 1 1 1 7 4 .. 


10 1 1 0 0 0 0 0 :1. 1 1 1 2 1 0 0 3 2 
11 1 (l (l 0 0 (l 0 0 1 0 0 1 1 0 0 0 1 
12 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 0 0 

PERCENT BIOMASS AT AGE 

1981 	 •J. QOQ1974 197~ ! 976 	 1977 : 978 1979 i 980 1982 19:::3 1984 1.985 19E:~ :987 192E: ...... , .. 1990 
---+------------------------------------------------------------------------------------

.'\1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C V 0 
') (l 	 (\.. i 1 0 0 0 (: 1 0 0 0 0 0 0 0 0 

3 26 4 6 .{. 10 1 E· 12 7 .{. 2 2 :1. 2 2 ..
'" 4,-"20 . 46 	 10 ..10 ••4 I 18 26 14 17 29 '....' 4 11 23 10 14 12 " J. .. 

r 
~I:; 24 21 38 11 29 29 39 14 11 54 26 2() 21 2() 23 27 

4 r 	 .,., ,:\"j 'jr ."6 ...... 24 15 30 18 18 29 32 20 3 7 45 .. , .;;..",' ;.., ..... ';"0 20 ., r 4Q
I ~, ~4 .... 13 19 7 12 25 26 7 1 9 27 19 15 18 16 
S 3 4 4 9 6 4 4 10 14- 12 4 1 3 15 12 B 9 
9 2 1 1 3 4 1 3 3 6 7 4 2 1 2 10 S 7 

10 I 2 1 0 1 0 0 1 3 3 3 2 3 2 1 1 5 3 
11 2 1 1 1 1 0 0 1 2 1 0 1 2 1 0 (l 1 
12 1 1 2 4 1 0 0 1 0 1 1 1 2 2 2 0 1 
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Table II. }Iean weights at age. 

TOTAL WEIGHT AT AGE 

1974 1975 1~76 1977 1978 1919 1980 1981 1982 1993 1984 1995 1996 1987 1988 1989 199(1 

---.--------------------------------------------------------------------------------------------------------------------------
1 I .00 .00 .00 .00 .00 .19 .00 .00 .00 .63 .36 .00 .10 .00 .00 .00 .25 
2 I .82 .86 .59 .19 1.14 .17 1.03 .68 .16 .83 .13 .14 .35 .64 1.17 .67 .49 
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 1.31 1.21 1.35 
4 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 1.17 2.03 
5 I 3.00 3.06 2.81 2.48 2.60 2.62 2.11 2.91 3.51 3.12 2.61 2.13 2.52 2.50 2.64 2.49 2.55 
6 I 4.09 3.81 3.11 3.50 3.90 3.40 3.46 3.34 4.18 4.12 3.B4 3.12 3.29 2.94 3.21 3.25 2.95 
1 I 5.08 5.06 4.61 4,52 4.59 4.34 4.12 4.32 4.45 4.83 5.41 3.42 3.61 3.11 3.51 3.80 3.83 
8 I 6.16 6.52 5.64 5.41 6.02 5.55 5.58 5.93 5.19 5.08 5.91 4.39 4.20 4.03 4.23 4.10 4.11 
9 I 6.68 1.49 1.02 6.62 6.91 6.61 6.50 6.90 6.12 5.84 5.90 6.10 5.66 4.55 4.41 4.81 4.92 

10 I 1.39 1.49 1.80 1.25 1.31 7.14 9.01 1.71 7.64 6.48 6.32 5.86 6.09 6.26 5.26 5.15 5.10 
111 8.59 8.22 8.16 10.02 8.38 8.79 8.40 7.54 8.00 8.00 7.69 6.11 6.11 6.15 7.18 7.71 5.94 
12+1 10.03 9.59 9.11 11.30 10.03 .00 11.65 9.22 8.65 8.12 8.53 7.52 6.68 7.57 8.46 9.48 8.20 

CANADIAN WEIGHT AT A~E 

1974 1975 1916 1911 1918 1919 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

---.-------------------------------------------------------------------------------------------------------------------------
1 I .00 .00 .00 .00 .00 .19 .00 . .00 .00 .63 .00 .00 .00 .00 .00 .00 .00 
2 I .83 .85 .63 .19 1.14 .17 1.12 1.01 .76 .84 1.46 .94 .83 .12 1.11 .83 .16 
? I 1.43 1. 27 1.23 1.11 1.26 1.18 1.11 1.14 1.24 1.25 1. 68 1.52 1.39 1. 37 1.46 1.23 1.45 
4 I 1. 98 1.99 1.94 1. 52 1. 81 1.54 a.l0 2.54 2.10 1.67 2.36·. 1. 96 2.02 1.97 1.92.. 1.88 2.05 
5 I 3.(12 3.10 2.80 2.48 2.59 2.63 2.80 2.91 3.51 3.13 2.61 2.14 2.52 2.51 2.64 2.51 2.55 
6 I 4.05 3.87 3.13 3.49 3.88 3.38 3.47 3.34 4.18 4.11 3.84 3.12 3.29 2.95 3.22 3.26 2.95-, .. 5.v3 5.01 4.65 4.50 4.59 4.33 4.14 ... 32 4.45 4.83 5.41 3.43 3.61 3.12 3.51 3.83 3.83 
8 I 6.06 6.51 5.62 5.45 6.00 5.54 5.56 5.93 5.19 5.08 5.97 4.39 4.20 4.04 4.23 4.12 4.12 
9 I 6.62 1.41 7.04 6.55 6.84 6.61 6.51 6.90 6.12 5.84 5.90 6.13 5.66 4.55 4.41 4.84 4.93 

10 I 1.22 1.69 7.71 7.25 7.37 7.14 9.07 1.71 7.64 6.48 6.34 5.89 6.09 6.32 5.26 5.19 5.10 
11 I 8.12 8.41 8.61 10.02 8.38 8.19 8.40 1.54 8.00 8.00 1.69 6.19 6.11 6.21 8.03 8.66 5.94 
12+1 !U'7 'J.P? 9.19 11.30 10.03 .00 11.65 9.22 8.65 8.12 8.16 1.56 6.86 1.62 8.52 9.63 7.16 

rOp.EIGt1 IJEIGj.jT AT ACE 

1914 1975 1976 1911 1918 1'379 1980 1981 1982 19S3 1984 1985 1986 1981 1988 1989 1990 
---.------~-----------------------------------------------------------------------------------------------------------------
1 I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
2 1 .59 .84 .63 .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 
4 1 1. 81 1. 68 1. 8S .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
'5 I 2.S9 2.32 2.83 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
6 1 3.97 3.25 3.52 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
7 , 5.23 4.33 4.83 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
8 1 5.70 5.13 5.90 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
9 I 6.12 5.13 6.70 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

10 I 7.00 .00 8.26 .00 .00 .00 .00 .00 .00 .00 .00 .-00 .00 .00 .00 .00 .00 
11 I 8.43 .00 9.46 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
121'1 13.00 .00 B.69 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .0(1 

SHALL HESH k~IGHT AT AGE 

1914 1915 1976 1911 1978 1919 2980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

---+-----------------------------------------------------------------------------------------------------------------------
"" 1\1'\1 I .00 .M .00 .00 .00 .00 .00 .00 .36 .00 .10 .00 .00 .00 .25 

2 I .00 .00 .42 .00 .00 .00 .11 .66 .62 .43 .48 .31 .32 .32 .26 .42 .45 

3 I 1.02 1.11 .92 .74 .83 1.23 1.25 1.52 .84 1.15 1.29 .62 .87 .79 .50 1.08 .86 

4 I 1.41 1.14 1.45 1.65 1. 66 1.81 1.86 1.14 2.15 1.28 2.50 1.39 1.68 1.40 1.22 1.19 1. 85 

5 I 2.11 3.04 2.94 2.80 2.88 2.49 2.19 2.96 .00 2.52 2.82 2.35 2.48 1.92 2.39 2.04 2.59 

6 I 4.90 3.41 3.68 3.90 4.32 3.93 2.12 3.63 3.54 4.38 3.11 2.9a 3.24 2.65 2.70 2.82 2.80 

7 I 5.50 5.62 5.13 4.99 4.45 4.48 3.14 4.28 4.97 4.62 4.91 3.04 3.20 2.94 3.36 3.08 3.68 

8 I 1.01 6.64 .00 5.90 6.45 5.98 6.32 5.41 6.30 4.35 5.60 4.29 3.85 3.61 4.33 3.69 3.11 

'3 I 1.01 8.00 .00 6.92 8.01 .00 6.31 7.36 8.82 5.03 5.81 5.40 .00 4.18 4.30 3.99 4.32 


10 I 1.73 .00 .00 .00 .00 .00 .00 8.87 7.43 1.08 5.96 5.35 6.14 5.14 .00 4.45 5.74 

111 8.99 .00 .(){. .00 .00 .00 .00 .00 .00 1.61 1.25 5.94 6.04 4.84 .00 4.19 6.12 

12~1 10.20 .00 .00 .00 .00 .00 .00 .00 8.50 8.39 6.19 6.46 .00 5.96 1.04 1.24 8.33 


http:IJEIGj.jT


Table 12. Commercial catch rates It/hr) for pollock (main species) in divisions 4VWX and Subarea S. 

1974 1975 15176 1977 U78 19" 1980 un 1912 U83 1984 1915 1916 1917 UII 1989 19'0 

Canadian OT8-2 (TCS) CPUE 
(t/hr) 

.66 .70 .57 .78 .89 1.09 .94 1.01 1.32 1.05 1.33 .96 1.26 .94 .904 .987 1.499(Regional) IApril-November 

N .... 
Table 13. International Observer Program catch rates It/hr) for pollock (main species) in divisions 4VWX and Subarea S. 

1982 1983 1984 1915 1986 1987 UI8 1989 19'0 

Canadian OT8-2 
(t/hr) 

April-November 

(TCS) CPUE 

1.95 1.42 2.05 2.37 1.75 1.06 1.15 1.073 

~-

1.097 



Table 14, Stratified total numbers at age ex 10-3 
) in Canadian summer bottom trawl surveys (strata 40-95), 

Age 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12+ 

UK 

TOTAL 

4+ 

Sf 

6+ 

1970 

30 

1613 

1866 

1132 

825 

750 

505 

216 

106 

0 

153 

28 

0 

13312 

3174 

2642 

1811 

1971 1972 

0 0 

3109 82 

2513 55 

113 618 

165 1361 

16 595 

135 151 

46 288 

31 209 

95 100 

0 52 

0 111 

0 11 

6943 3646 

1261 3491 

548 2813 

383 1512 

1973 

0 

1649 

2021 

9117 

3461 

341 

213 

191 

248 

10 

83 

48 

59 

11459 

13130 

4613 

1141 

...... 

1974 '1975 1976 

30 0 0 

119 31 122 

3989 11 928 

975 1315 2826 

1183 1182 5264 

549 1587 1328 

643 252 2289 

365 389 836 

218 lSI 183 

158 35 188 

368 40 62 

131 0 203 

0 0 45 

8848 5125 14215 

4651 5010 13119 

3616 3636 10353 

2493 2454 5089 

1977 

0 

1108 

3266 

4177 

8604 

5999 

779 

1308 

458 

219 

129 

- 49 

15 

26110 

21121 

11544 

8940 

1978 

0 

29 

610 

2525 

3915 

1459 

1312 

424 

198 

91 

0 

98 

11 

10193 

10083 

1558 

3642 

1979 

0 

0 

462 

2616 

3389 

2462 

1001 

115 

44 

155 

0 

0 

99 

11041 

10450 

1113 

4384 

.... _ ... .. _ .. 

1980 1981 

49 29 

4842 613 

5328 144 

14106 215 

22393 2142 

5947 2140 

3318 1491 

1052 1028 

412 461 

245 321 

0 121 

0 54 

122 195 

51815 9612 

41534 1912 

33428 1156 

11035 5615 

1982 

0 

832 

11816 

1129 

502 

1558 

1010 

628 

553 

306 

50 

208 

143 

18196 

6006 

4811 

4315 

1983 

426 

504 

3884 

7218 

830 

203 

383 

1113 

103 

239 

250 

86 

116 

15954 

11024 

3806 

2916 

1984 

148 

1989 

966 

2965 

8509 

1291 

892 

1934 

2920 

1811 

301 

662 

186 

24518 

21290 

18324 

9815 

1985 

30 

6694 

20433 

lS116 

14151 

12336 

1865 

521 

951 

1415 

491 

411 

15 

15161 

41996 

32819 

18129 

1986 

216 

2510 

2110 

4090 

4213 

5865 

4304 

309 

41 

438 

515 

311 

31 

25866 

20219 

16189 

11915 

1987 

0 

2504 

10315 

15614 

24162 

9152 

1099 

5802 

221 

502 

379 

1490 

129 

18630 

65622 

50008 

25246 

1988 

86 

122 

2541 

4896 

9311 

8285 

1138 

4284 

2411 

169 

184 

696 

0 

40189 

38039 

33143 

23832 

1989 

55 

231 

588 

3597 

4090 

3184 

4168 

2290 

1319 

484 

119 

218 

55 

21591 

20668 

11012 

12982 

1990 

645 

41392 

31771 

13403 

22173 

8323 

2221 

1451 

911 

280 

130 

516 

0 

123222 

49414 

36011 

13838 

N 
N 

_ - _ _ 



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

I it""t_1 I"IJ I nn I 
1U U U 

41 0 3.94 
42 .32 0 
43 0 0 
44 0 0 
45 0 0 
46 0 0 
47 0 0 
.1 0 0., 0 0 
50 0 0 
51 0 0 
52 0 1.14 
53 0 0 
5. 0 0 
55 0 0 
56 .39 .27 
57 0 0 
51 0 0 
59 .76 .44 
60 75.99 0 
61 0 ° 62 0 .65 
63 0 0 
64 0 0 
65 .19 14.00 
6fi 0 0 
70 2.19 3.411 
11 0 0 
72 2.06 22.75 
73 0 0 
74 0 .49 
75 0 0 
76 1.09 .49 
77 0 0 
7R 1.46 2.43 
80 .65 .52 
11 0 2.92 
.2 .49 .92 
U 0 0 
84 0 .55 
15 23.72 0 
90 9.'5 0 
91 0 .3' 
.2 .32 0 
U 0 
94 0 0 
95 0 0 

1. Survey v••••ls: 

1m I I'" I 11'11 I 11'15 I 11711 
U U 

0 0 
0 0 
0 0 
0 0 

.19 0 
0 0 
0 .37 
0 0 
0 0 
0 0 
0 0 

.46 0 
0 0 
.3. 0 

0 0 
0 .11 
0 0 
0 0 
0 .51 

.13 4.12 
0 .51 
0 0 

° 0 
.19 0 

0 0 
0 0 

.38 27.47 
0 .55 

.12 1.09 
0 0 

° 0 
0 0 
0 9.24 

.4. I.'.... .91 

.19 .46 
0 6.00 

.46 0 
2.43 0 
1.25 1.71 
7.00 13.38 
0 0 

25.14 S.U 
4.37 1.63 
0 1.54 
0 0 
2.02 0 

U U 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .44 
0 0 
0 0 
0 .36 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 5.01 

° 20.26 
5.10 2.73 
0 3.31 
0 0 

25.03 1.11 
0 0 
2.40 ••9 
0 0 
2.51 0 
0 0 
0 0 
0 0 
8.07 7.70 
0 0 
0 1.09 
0 0 
1.30 0 
0 0 
0 0 
1.3. 1.58 
2.17 0 

3 ••' 1.19 
1.13 .65 
3.19 2.02 
0 .46 

.42 .46 
1.54 .70 

U 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

.55 
0 
0 
0 
0 
0 
0 
0 

.20 
0 

° .51 
6.13 

.32 
2.33 
0 

96.112 
0 
2.13 
0 
0 
0 
2.19 
0 
0 

.23 

.29 

.32 
1.95 

21.52 
1.99 
1.17 
2.52 
2.10 

.58 
2.17 
0 

l'i" 111'111 
U 0 

0 .31 
0 0 
0 0 

.17 0 
0 0 

.34 0 
0 0 
0 0 
0 
0 0 

.49 3.13 

.55 .49 

.34 0 
0 .39 
0 0 

.34 0 
0 
0 0 

.63 .24 

.97 14.12 
2.78 0 
0 3.12 
1.17 0 
1.19 3.52 
1.95 .41 
0 0 

111.47 74.79 
6.35 3.04 
1.74 .46 

.55 0 
0 0 
0 0 

20.7!I 1.75 
0 0 
0 1.75 

34.11 .55 
0 2.11 

.73 1.02 

.49 0 
2.38 .49 

127.10 1.59 
.78 1.61 

1.53 0 
3.68 2.27 
1.16 0 
0 0 
0 0 

IIn TIAI rU11l· 1111 I l'ill I IRI I IRS I nil I III' I 1111 I 1111 I 
Q 0 Q 0 Q u ..... ..~ .".u .,)4 .,,'
0 0 1.46 .65 1.30 .29 1.03 .21 37.43 9.14 14.10 
0 0 0 0 0 0 .34 0 .16 .33 0 
0 0 0 .21 .23 0 0 0 0 0 0 
0 0 0 0 0 0 .26 .13 .34 0 0 
0 0 0 0 0 0 21.113 .17 5.15 0 0 
0 0 0 .97 16.47 0 3.09 .69 0 .97 13.35 

.61 0 0 .51 .26 0 0 0 0 0 .66 
0 0 0 0 0 0 0 0 0 0 0 
4.08 0 0 0 0 5.35 0 .52 0 0 0 
1.56 0 15.10 1.09 0 0 0 .34 .34 0 0 

25.93 0 2.92 571.50 0 0 96.76 1.09 133.02 22.13 6.09 
3.60 0 0 5.05 3.60 113.75 6.69 60.03 .34 .55 .52 
0 0 0 0 0 0 0 .34 0 .51 0 
0 0 0 0 0 0 1.05 0 0 0 0 
0 0 .29 1.42 .26 0 0 .13 .12 0 .15 
0 0 0 0 .16 2.97 1.94 .17 .70 4.73 .35 
0 0 0 .., 0 0 0 0 0 0 0 
0 0 0 0 2.27 0 0 .21 0 1.03 0 
0 0 0 0 .51 17.06 2.34 10.47 3.94 9.43 .71 
2.89 353.50 .97 6.55 29.11 36.66 12.40 8.92 3:".21 10.49 40." 

° ° ° 1.22 

lin I ml 

2.76 1.46 1.61 5.06 3.11 11.67 3.28 3.28 
55.19 6.17 .78 0 1.29 60.12 14.71 3.91 6.'5 2.10 

5.13 .51 5.41 .31 4.16 0 1.411 2.57 6.69 .55 '.23 
.97 0 0 0 41.22 .62 2.96 .21 4.57 1.58 23.77 
.21 0 .85 .15 .51 1.29 2.72 .19 5.65 1." 3.31 

0 0 0 0 0 0 3.24 .39 .55 ° 2.19 
9.30 1.09 16.40 0 42.41 6.56 60.112 19.56 72.06 74.27 9.07 
0 4.16 1.37 ° .97 1.63 27.19 4.63 101.57 6.15 1.03 

.34 16.42 5.13 .49 5.47 1.75 317.22 6.11 3.60 1.51 14.41 
0 .31 0 0 0 0 .., 2.13 .51 0 0 
0 .52 0 0 0 0 1." .55 0 0 
0 0 0 0 0 .51 0 1.03 0 0 1.03 

° 1.17 0 0 6.03 50.95 0 26.74 1.61 35.17 4.31 
.58 0 0 0 1.03 0 0 0 23.50 0 0 

1.72 0 0 0 0 0 3.19 ••36 0 4.12 0 
0 .97 0 .51 1.411 0 1.14 '.25 14.67 .22 1.42 
0 2.42 1.46 1.10 2.73 .26 .46 1.14 .61 2.36 .73 

13.64 1.35 4.04 1.41 1.00 ... .49 1.03 4.25 3.62 38.11 
.58 .71 0 .52 .51 1.54 .49 0 1.64 1.03 0 

9.12 .25 16.54 .26 0 3.43 3.56 2.40 4.72 14.68 .74 
19.79 32.42 3.57 51.71 1.70 23.70 13.35 46.03 14.24 127.16 23.64 

3.28 1.35 15.75 2.60 '.20 0 90.55 2.94 .23 1.98 1.56 
46.01 1.92 .53 .60 1.'8 3.09 6.06 26.01 64.10 3.65 6.57 
0 0 .29 11.0' 1.03 .36 .• 65 1.43 3.47 5.U .51 

.69 1.32 0 4.25 1.94 0 46.94 .65 4.12 0 .34 
1.03 .51 0 0 0 .55 .49 0 0 0 0 
1.06 1.21 2.92 0 .67 0 .92 0 0 0 1.64 

... u" 
3.19 

.39 
0 
0 
0 
2.07 
0 
0 
0 

32.73 
21.23 

.65 
0 
0 

.611 
1.40 
0 

.20 
0 

111.02 
3.09 

13.61 
5.14 
1.37 

.12 
0 

364.41 
4.03 

.98 
0 
0 
0 

439.15 
.22 

20.71 
1.35 

104.49 
2.98 

12.43 
5.60 
6.56 

17.39 
3.70 
2.06 

.92 

°0 

..... 
3.51 

.07 

.02 

.01 
1.33 
1.81 

.14 
0 

.41 
2.45 

42.14 
9.40 

.06 

.09 

.15 

.65 

.02 

.18 
2.26 

50.11 
2.84 
1.59 
2.41 
3.96 
2.98 

.30 
42.96 
1.18 

22.61 
.19 
.16 
.12 

29.40 
1.32 
1.88 
3.01 
6.58 
3.65 
1.16 
4.42 

29.42 
'.50 
'.61 
2.54 
3.09 

.27 

.60 

t.,) 

c...> 

1970 - 1981 A.T. C,uIl8ron 

1982 Lady Hal'll1lOnd 

1983 - 1988 Alfred Needler 



Table 16. Stratified average numbers per tow in Canadian summer bottom trawl surveys (strata 40-95). 

Aq. 11170 1971 1972 1973 1974 1915 1976 1977 1918 1919 1980 1981 11182 1983 1984 1985 11186 1987 1988 1989 1990 

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

2 1.815 .133 .019 .389 .042 .009 .029 .261 .007 .000 1.142 .159 .196 .119 .471 1.579 .606 .591 .029 .055 9.763 

3 .445 .607 .013 .477 .941 .018 .219 .770 .147 .109 1.257 .175 2.787 .916 .229 4.819 .653 2.441 .599 .139 7.494 

4 .270 .168 .146 2.150 .230 .324 .667 .985 .607 .631 3.327 .051 .266 1. 702 .702 3.565 .965 3.683 1.155 .848 3.161 

5 .197 .039 .321 .818 .279 .279 1.242 2.029 .941 .799 5.282 .505 .118 .196 2.013 3.419 1.008 5.840 2.196 .965 5.230 

6 .179 .018 .140 .082 .DO .374 .313 1. 415 .351 .581 1.403 .505 .368 .048 .307 2.910 1.383 2.300 1. 954 .893 1.963 

7 .120 .032 .037 .050 .152 .059 .540 .184 .330 .238 .797 .352 .252 .090 .211 .440 1.015 1. 674 1.825 1.125 .524 

8 .066 .011 .068 .047 .086 .092 .197 .308 .102 .169 .248 .242 .148 .262 .458 .124 .013 1.369 1.010 .540 .344 

9 .025 .007 .049 .059 .066 .036 .043 .108 .048 .010 .097 .109 .130 .166 .691 .224 .011 .052 .584 .311 .215 

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

11 .036 .000 .012 .020 .087 .009 .015 .030 .000 .000 .000 .028 .012 .059 .071 .111 .136 .089 .043 .028 .031 

12+ .007 .000 .026 .011 .031 .000 .048 .012 .023 .000 .000 .013 .049 .020 .151 .112 .089 .352 .164 .051 .122 

UK .000 .000 .004 .014 .000 .000 .011 .004 .017 .023 .029 .046 .034 .021 .044 .003 .007 .030 .000 .013 .000 

TOTAL 3.174 1.638 .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 17.729 6.101 18.546 9.621 5.094 29.065 

4+ 

5+ 

6+ 

.900 

.630 

.433 

.297 

.129 

.090 

.823 

.678 

.357 

3.238 

1.088 

.270 

1.097 

.867 

.588 

1.182 

.858 

.579 

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 

4.783 

3.818 

2.810 

15.418 

11.795 

5.955 

8.972 

1.811 

5.621 

4.875 

4.027 

3.062 

11.656 

8.495 

3.265 

N 
~ 
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Table 17. Survey coefficients of variation (CVs), 1974-1989. 

StJ:RVEY eve 

Age 1974 1975 1976 1977 1978 1979 1980 1981 1982 

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

3 .906 .446 .481 .517 .508 .504 .4.66 .485 .674 

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

5 .4.37 .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 1983 1984 1985 1986 1987 1988 1989 1990 

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

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

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

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

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

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

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

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

10 .311 .312 .301 .283 .347 .590 .245 .379 

11 .280 .205 .290 .272 .317 .526 .358 .533 
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Table 18. ADAPT summary for divs. 4VWX + Subdiv. 5Zc pollock. 

Parameters of the ADAPT framework 

-Year-class estimates 
Ni,t990 i =4-9 

-Calibration constants for July RV numbers 
~ 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 1990 was the average from 1977 to 1985 and a 
dome was applied to ages 10 and 11. 

Age 2 3 456 7 8 9 10 11 

PR .015 .168 .414 .670 .850 1 1 1 .85 .5 


-F for oldest age group was assumed to be 50% of the weighted F for ages 7-9. 

Input 

-C1.l i = 2 to 11 t = 1974-1990 
-RV1,1 i = 4 to 9 t = 1974-1990 

Objective Function 

minimize 
L ~ (obs.{Ln RV..J - pred.{Ln RV..J)'

Summary 

-Number of observations = 102 
-Number of parameters = 12 
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Table 19. Final parameter estimates and significant statistics for age 4-9 

numbers and 4-9 slopes from ADAPT. Correlation matrix pertains to the 
correlations between the estimated parameters. 

ESTIMAT£D PAIAHlTIRS AND STANDARD IIRORS 
APPROXIMATE STATISTICS ASSUHIN' LINEAIITY NIAI SOLUTION 

ORTHO'ONALITY DFFSIT••••••••• O.00671~ 

"IAN SQUAll IISIDUALS ••••••• 0.489437 

PAl. 1ST. STD. ERR. T-STATISTIC 

7.2S9751OO(M 5.1142410004 1.4111010000 
3.009021OO(M 1. 49385Eoo04 2.0142110000 
1.2"'0110004 5.42655£0003 2.2925610000 
8.2612110003 3. 21220E0003 2.57369£0000 
4.3325510003 1.8462910003 2.3466310000 
2.2921510003 9.64851£0002 2.3756510000 
2.1318010002 3.8689210001 5.5100610000 
4.9405110002 8.80908£0001 5.60849£0000 
5.6754010002 LO!318EOO02 5.50160EOOOO 
1.28826£0002 1.3146110002 5.54404£0000 
9.9606910002 1.81046£0002 5.5011510000 
8.42776£0002 1. 53881I0002 5.4767910000 

Parameter Correliti~n Matrix 

1 2 3 4 6 7 8 lO 11 12 
---.--_.-----------------------------------------------
1 1.0CO ,04'.) .034 .034 • 'J~4 .no - ..... .:. 

.. "'..J • ,1)2' -, Oi 7 -,0::' :. -.014 -.015 
2 I 
3 
4 

.045 

.034 

.034 

1.000 
.051 
.051 

•051 
1.000 

.070 

.051 

.070 
1.000 

.037 

.052 

.026 

. 031 

.044 

.063 

-.179 
-.134 -.135 

·.200 
• 1 r.,..... .,.); 

-. j 57 

-.025 
-.192 -.198 

-.023 
-.031 
-.241 

-•C<:;l 
-.030 -.137 

• ')2~ 
-.031 
-.192 

5 
6 

.024 

.·no 
.037 
.031 

.052 

.044 
.026 
.063 

1.000 
.084 

.084 
1.000 

-.094 
-.081 

-.114 
-.096 

-.149 
-.125 

-.201 -.16& 
-.273 
-. ;;22 

-.169 
-. 2~4 

7 

S 
9 I 

-.251 
-.021 
-.v1 j 

-.179 
-.200 
-.025 

- ...1 "4""'. 
-.157 
-, i 92 

-.135 ..151 
-.193 

".094
-. !14 
-.149 

-.081 
-.0',6 
-.125 

1.000 
.082 
.066 

•"82 
1.000 

.077 

.066 

.Oii 
1.000 

.059 

.070 

.OB9 

.056 

.066 

.085 

.059 

.069 

.089 
10 -, OJ ':: -,023 -.031 -,2';1 -,201 -.J66 . OS', "'''''' .... 

• It,} lV .OS9 1.00(' .112 .115 
11 -.Ol~ -.021 - ~ 030 -.ill '. i?13 -.222 .05& .066 .035 .iiZ 1.000 .122 
12 -.015 -, ·:a22 -.031 -. J92 ·.163 -,2',4 .OSS • (169 •'')8S .i:t5 .122 1.000 

LOG RESJDUALS lOR IV INDEX 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
---+------------------------------------------------------------------------
4 -.522 -.787 .431 .389 -.498 -.696 1.985 -.910 -.233 -.116 
5 -.921 -.559 .277 1.182 -.018 -.628 1.069 -,255 -.386 -.920 
6 -.845 -.078 .092 .932 -.166 -.065 .339 . . 825 -.002 -.935 
7 .314 -1.034 .948 .115 -,079 -.256 .575 -.568 -1.103 -.990 
8 .216 .338 .629 1.109 .018 -.502 -.070 -.280 -.927 -.793 
9 •S56 .106 .353 .926 .433 -1. 535 ·.483 -.267 -.013 .125 

1994 1985 1986 1987 1988 1989 1990 
---+-----------------------------------.------------
4 -.567 1.211 -.230 1.218 .033 -.709 .000 
5 -.324 .597 -.512 1.155 .226 -.591 .613 
6 J -.159 .481 .039 .702 ,446 -.390 .437 
7 I .£85 .709 -.186 .560 .801 .190 -.740 
8 I .804 .291 -.578 .435 .322 -.199 -.821 
9 I .757 .701 -1. 432 .039 .413 -.129 -.450 

3UH or IV RESIDUALS : D.7198822481-5 ttlAN JESIDUAL .. 6. 587139459E-7 
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Table 20. Residuals between observed RV (log transformed) and the predicted 
RV by age and year. 

LO' IISIDUALS rOI IV INDEX 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

---+------------------------------------------------------------------------
4 I -.522 -.787 .431 .389 -.498 -.696 1.985 -.910 -.233 -.U6 
5 I -.927 -.559 .277 1.182 -.018 -.628 1.069 -.255 -.386 -.920 
6 I -.845 -.078 .092 .932 -.166 -.065 .338 -.825 -.002 -.935 
7 I .374 -1.034 .948 .U5 -.079 -.256 .575 -.568 -1.103 -.990 
8 I .216 .338 .629 1.109 .018 -.502 -.070 -.280 -.927 -.183 
9 I .556 .106 .353 .826 .433 -1.535 -.483 -.267 -.013 .125 

1984 1985 1986 1987 1988 1989 1990 

---+------------------------------------------------
4 I ~567 1.211 -.230 1.218 .033 ~709 .000 
5 I -.324 .597 -.512 1.155 .226 -.591 .613 
6 I -.159 .481 .038 .702 .446 -.390 .437 
7 I .685 .709 -.186 .560 .801 .190 -.740 
8 I .804 .291 -.578 .435 .322 -.199 -.821 
9 I .757 .701 -1.432 .039 .413 -.129 -.450 

SUM OF RV RESIDUALS: 6.71B882248E-S HEAN I!SIDUAL : 6.587139459E~ 
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Table 21. Fishing mortality matrix for divs. 4v\iX5 pollock. 

FISHING MORTALITY 

I 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
---t-----------------------------------------------------------------------------------------------------
2 .012 .007 .005 .001 .001 .020 .013 .012 .003 .002 .002 .001 .002 .000 .000 .002 .004 
3 .240 .083 .070 .054 .023 .197 .077 .132 .071 .059 .028 .015 .022 .016 .015 .007 .042 
4 I .329 .272 .221 .209 .155 .221 .198 .258 .229 .241 .138 .101 .123 .102 .117 .124 .033 
5 I .369 .468 .426 .319 .363 .260 .325 .347 .358 .285 .287 .243 .237 .297 .211 .254 .159 
6 I .453 .582 .478 .490 .397 .350 .400 .439 .625 .251 .230 .433 .344 .393 .345 .232 .257 
7 I .488 .773 .801 .699 .533 .283 .390 .619 .485 .352 .145 .788 .437 .408 .370 .347 .232 
8 I .516 .643 .436 .855 .569 .203 .236 .488 .617 .325 .241 .316 .504 .433 .360 .302 .245 
9 I .398 .326 .230 .428 .838 .186 .205 .278 .544 .541 .126 .239 .334 .643 .484 .360 .305 

10 I .453 .560 .131 .183 .110 .186 .190 .281 .392 .462 .209 .197 .325 .262 .312 .362 .210 
11 I .239 .352 .342 .355 .280 .124 .161 .276 .262 .186 .082 .301 .220 .212 .195 .169 .124 

Table 22. Beginning of year population numbers for divs. 4VWX5 pollock. 

BEGINNING or YEAR POPULATION NUMBERS 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
---t---------------------------------------------------------------------

2 18068 27175 37963 49206 20856 5383 14799 79738 47392 38703 
3 28981 14615 22091 30920 40254 17054 4318 11962 644~6 38680 
4 I 10490 18658 11008 16855 23979 32201 11462 3272 8587 49169 
5 ! 8431 6180 11635 72~6 11201 16810 21129 7698 2070 5592 
6 3297 4170 3169 6225 4302 6380 10613 12498 4454 1185 
7 907 1715 2183 1609 3122 2367 3681 5821 6596 1951 
e 449 456 648 802 655 1500 1460 2041 2566 3323 
9 268 219 196 343 279 304 1003 944 1026 1134 

10 252 147 129 128 183 99 206 669 585 487 
111 380 131 69 93 87 134 67 140 414 324 

1984 1985 1986 1987 1988 1989 1990 
---t------------------------------------------------
2 44273 39445 40579 62732 31000 31000 31000 
3 31637 36169 32262 33169 51351 24852 24272 
4 29859 25175 29167 25839 26734 41425 18412 
5 31648 21286 18630 21109 19111 19473 29961 
6 3442 19437 13663 12030 12842 12670 12367 
7 755 2240 10319 7934 6648 7446 8222 
8 1123 534 834 5457 4320 3760 4308 
9 1965 723 319 412 2897 2468 2277 

10 540 1419 466 187 178 1462 1410 
111 251 359 954 276 118 106 834 
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Table 23. Midyear biomass for divs. 4VUX5 pollock 

MIDYEAR BIOMASS 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
---+---------------------------------------------------------------------

2 13272 21023 20207 35119 21515 3722 13767 48642 32699 29087 
3 32415 16014 23379 29930 44530 16603 6344 17699 67186 42461 
4 15814 29056 17225 20979 36423 40825 19682 6672 18809 66151 
5 19276 13791 24342 13986 22250 35349 45571 17241 5576 13839 
6 9905 12614 8541 15755 12625 16695 27570 30859 12675 3926 
7 3327 5549 6446 4795 10160 8145 11450 17159 21242 7237 
B I 1973 2008 2707 2710 2751 6850 6601 8743 9095 13136 
9 1348 1275 1119 1686 1201 1666 5366 5179 4424 4675 

10 1369 774 859 768 1161 586 1550 4127 3374 2308 
11 2642 829 466 716 579 1009 474 838 2650 2149 

1984 1985 1986 1987 1988 1989 1990 
---+------------------------------------------------
2 29198 26530 13009 36385 32869 18922 13644 

3 46473 48608 32612 39437 63390 27089 29108 

4 I 59850 42514 49915 43783 43026 62724 33360 

5 66837 47001 38070 41630 41363 38952 64280 

6 10750 44982 34651 26717 31770 33451 29249 

7 3453 4874 27545 22040 17766 21820 25552 

8 5422 1833 2514 16279 14000 12125 14304 

9 9890 3569 1400 1268 9255 9089 8793 


10 2805 6867 2208 938 731 5765 5900 

111 1683 1742 4758 1389 699 691 4233 


Table 24. Catch projections for 4VWX5Zc pollock 

Year 1990 1991 1992 1993 1994 

M. Y.pl catch ('000 t) 37 43 43 43 .P=0.31 

P .25 .28 .30 .33 .31 

2+ biomass ('000 t) 238 227 219 208 198 

Multi-year management plan. I 
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Fig. 1 . Nominal landings for all countries of 
divs. 4VWX and Subdlv. 5Zc pollock. 
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Fig. 3 • Nominal landings for all countries 
of divs. 4VWX and Subdiv. 5Zc 
pollock. 
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OBSERVER DATA JAN JUN 90 

I'~8'N~~------------~------~--'----------~----~~------------~ 

• 

OBSERVER DATA JULY - DEC 90 
~8GN~~____________~ __________~ ____________~______ ____~~~--. 

t' 

Figure 4. International Observer catch rates (tonnes/hr.) for 4VWX5 
pollock (Jan.-June; July-Dec.). 
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40 

Fig. 5 • Comparison of percent catch at age 
for Canadian large trawlers In 4VW 
and 4X5Zc. 
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Fig. 6 . Percent projected catch at age vs 
percent catch at age for 1990. 
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Fig. 7 • Catch 	rate indices for dlvs. 4VWX 
and Subdiv. 5Zc pollock (commercial 
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Fig. 8. Comparison of monthly catch rates 
for large trawlers for 1989 and 1990 
based on regional data. 
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Fig. 10. July RV stratified numbers (ages 
4-9 and 1-3) for divs. 4VWX and 
Subdlv. SZc for pollock. 
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Figure 11. Research vessel survey catches of Pollock (Ages 7+) in July 1990. 
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Figure 11. Research vessel survey catches of Pollock (Ages 0-3) in July 1990. 
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Figure 11. Research vessel survey catches of Pollock (Ages 4-6) in July 1990. 
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Fig. 12. 	 Age 2 recruits to 4VWX and SZc 
pollock. 
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Fig. 13. 4+ mid-year biomass for 4VWX and 
5ZC pollock. 
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FIg. 14 . Population numbers (ages 4-9) for 
4VWX and SZc pollock. 
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Fig. 15 . Fully recruited Fts for 4VWX and 
5Zc pollock. 
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AI11>C.:nd 1x 1. 

~INFUT[C]~
CO] (HPUT;AHS: i~(H;Y..in;SItI 
Cl] ot-OEX 'X' 
[2] a(O=DHC ·STOCXAHAME')/'·'STOCr. HAHE?"~STOCXANAH[t-O' 
C3] cnamet-( 'CATCH MATRIX FOR ',STOCX~NAHE)DEFAULT cname 
C4J ot-tcname 

I[5J ANSt-'FIIST ¥EAI AHD ¥OUNCIST ACE IH CATCH MATRIX? DEFAULT(lt¥R),ltAC 
[6] ¥Rt-(CltANS)-I)t~·lt~c 

[7] ACH( -ltAHS)-l)+"Upo 

[8J 'ENTER PARTIAL RECRUITMENT VECTOR FOR ALL ACES' 

[9J PI+DEFAULT PI 

[tOJ DOMEt- -UP! 

[llJ 'ASSUMED ACES OF rULL IECRUITMENT (START WITHYIIST FULLY IECRUITED ACE) ? ' 

[12J ACE+A'"DEFAULT ACCACE] 

[13] NUHt-O 

[14J 'NATURAL MORTALln IS 0.2 -- CHAliCE III IF ¥OU DOHT LUE THIS' 

u5'J " 

[16] 'EHTIR STARTIHC ESTIHATES OF TERMIHAL F rOI LAST ¥EAR ' 

[17J 'WILL BE MULTIPLIED B¥ INPUT PR' 

[18J FLY+~ixb!FAULT ltdefaults 

[19] 'ACES IH CALIBRATION INDEX? I 

[20J ROWS+.A~"AGIS+DEFAULT A~ES 
[21J FP.ST~ltROWS ~ LAST~-1'ROWS 
[22J ft 'STARTINC ESTIMATlS OF YEAR-SPECIFIC FS rOI OLDEST' 
[23] ft ' NOH-PLUS CROUP ACE (EHTER 0 IF HOT DESIRED)' 
[24] ft FACt-O 
[25] FA(tt-O 
[26] FVECT+FLY[-1+FIST+~1.LAST-FRSTJ,1.~FAC 
[27] CVICT+, c[ ( -1 +fRSTh1 +LAST-fiST> I -Upcl 
[2S] +CFAC.O)/S1 
[29] CV!CT.CVECT,1 ••,c[LAST;l 
[30] S1:NVICT+(CVECTx(FVECT+m»+(FVECTx(1-*-FVECT+m» 

[3i] Ibndt-CVECTX*m+2 

[32] ubndt-(pHVECT)p10000000 

[33] 

[34J 'HUMBER or IV SURVEYS?' 

[35] 'ENTEI 0 IF HO RV INDEX' 

[36J INDEXATYPEC1Jt-»IFAULT INDEXAT¥PI[ll 

[37J SIN.1 0 0 0 pDEX 'X' 

[3Sl IVLP;+(SIH)INDEXAnPE[1J)/c,ut ft No mort .urvtys -- go to CPUE 

[39J 'IV INDEX OF ABUNDANCE' 

[40] , SAHI YEAIS AS CATCH-AT AGE HATRIX ' 

[41J ' AGES FOI CALIBRATION BLOCX WILL BE SELICTED' 

C42] rvnam,[SIH;J.30tDIFAULT rvnlmt[SIH;] 

[43l i61N+trvn&meCSIHIJ 

C44J "liST AGt IN SUIVEY' 

C45] 'INSt-(ltAG)-'INStDI1AULT,O 

C46J t'j6rv',(' 23 '[SINJ), 't-i61N[FINS+IOWS:J' 

[47J 'ISTlMATES 0' STANDAI~ 11101 or INDEX (INTEl 1 IF LO~ HODIL)? ' 

C4eJ rvstnalll'[ SI HI J.30tDIFAULT rvsenalllt[ SI H; J 

C49J i61H+trYl,naat[SIH:J 

['0] t'I,,6ry',(' 23 'CSIH]),'.I' 

[51J t(O~,p16IH)/'I.,6rv',(' 23 '[SIH]),·.j6IHCFIHS+IOWS,]' 

['2J 'INDEX '01 WHAT HONTH ( NO. 'IOH 1 TO 12 ) ? ' 

['33 HNTHCSINJt(DE1AULT 12XHHTHCSINJ)+12 

C54J 'STAITING AGE - SPECIFIC COEFrlCllNTS rOI IV INDIX' 

[55J " 

['6] , MATIIX or AGI B¥ AGE COErrICIIHTS (lOR 2 COLUMNS)' 

C57] (1~+/+/ist6rv)/' HODEL IS I • [BO] + .1 x POP I 
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£S8l <1=+i+iisfOfV)/' LOC HOvEL IS LH{I) = LN{ raOl t 91 , POP) , 
(59) 'I 

(60] Kin+DErAULT t.d,faults ft GLOBAL TO STORE IHPUT F AND l'S 
(61) Kin+«,AGES)"kin),Kin 
[62) Ibnd+lbnd.(p,Kin)P(--U,kinH ·90000111 Mltl SLOPE =0, MIN INTER.·-9000 
(63) ubnd+ubnd,("kin),9000 A MAX SLOPE AND INTEl. - 9000 
[64] I(O-ONC 'k')/'k+Xin 0 SIH+SIN+l o.rVLP' 
[65] ¥.+Y.ikin 0 SIH+SIN+1 0 .!VLP 
[66] 

(67] e,u,I'AGE-ACGIEGATED CPUE INDEX or ABUNDANCE' 

(68] , SAHE YEA'S AS CATCH AT ACE MATtiX' 

[69] 'ENTII 0 IF NO CPUE INDEX, 1 OTHERWISE' 
[70] INDEXATrPEC2l+DEFAULT IHDEXATYPE[2l 
[11] .(0-IHDEXATYPEt2l)/txlt ft No c,u' ind.x so '0 to Ixit 

[72) i6C,u.+tc,uenam,[1,J+30tDIFAULT c,u.nam,[l:] 

[13J 11:'ISTIHATES OF STANDARD IRIOI or CPUE? (1 FOR LOG HO~E~ OPTION) , 

[7'] is.6C,U,+tc,uenam.[2;)+30tDEFAULT cpuename[2;] 

[75] .«,i6c,ue)~,is'6epue)/ll A .ust b. sa~e I.nlth al i6c,ue 
[76] 'ENTEI MEAN WEIGHTS AT ACE - SAME YEARS AND ACES AS CATCH' 
[77] MWT+te,u,nam,[3;]+30tDIFAULT c,uenaM.[3:J 
[78] 'STAITING COEFFICIENTS FOI CPUE INDEX (AGE AGGREGATED)' 
[79] , , 

[SOJ .<O-OHC 'l')/norv 

C81J 'ENTEI I,OJ-1t'~:>,' VALUECS) FOR COEFFICIENTCS)' 

[82] x+x, DEFA ULT$( -H,X>tU-5 

[83J ••xitl 

[8"J nory: 

[85] 'ENTER 1 (SLOPE) OR 2 (IHTERCEPT AND SLOPE) COEFFICIENTS' 
[86] k+(l",X)pK+,D 

[87J exi till bnd+l bnd. « 11- ·1t,k>t -9000) ,0 

[88J ubnd+ubnd,« 11--ltpX)t9000),9000 

[89J exitlinitiaJ.NVECT•• X 

[90J alp~a+1E-3xNVECT 


[91] li_it+l00 

[92J 'Penalty constraints ON initially (Y/H)? Default is OFr' 

[93] USE6CONSTRAJNTS.O 

[,.J t«'Y'aANS)Y'y'aANS+OINXEY)/'USE6COHSTRAINTS+l' 

[95J 'Penalty functions turn,d ',(2 3 ,'OFFOW ')[1+USEoCONSTRAINTS;] 

[96] " 
[97] 'ItadY to run _ini,o,' 
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IOJ minipop;BOOL:J;DIA~;Q;LAMBDA:HISS:N:PIPARrRSS;de:CAUSE11;VINPHllfHl;pnlty:d.nlt~;SH[SSINORM;i;6ts 
(1) III NOH-LltlEAR LEAST SQUARES USltlG MARQUARDT ALGORI THIi 
(2) .(Z~DNC 'verbose')/'verbose.l' 
(3J bts.-'.TIMrrMT OTS 
C4J ·Do wou wish to document wour input ?' 
(5J J« 'Y'=ANS)v'W'=ANS~DINX[Y)/'miniDOC' 

(GJ page 6ts 
[7l rssvfc."O 
(al F~ppir.PHR.,initiil 

(9J 2SS.,+.x,.OBJbFH PAl !II RESIDUAL SUM or SQUARES 
(10J H.p" 
(11] ,nlty.al,ha PHLTY6,N PAl III PENALTY '01 CONSTIAINTS 
[12l NPHl.PHI.RSS+,nlty 
C13] LAMBDA.O.01 
[14l BOOL.(pxP)p1,PpO III USED TO CREATE DJAG MATRIX 
(15] cont-10 
[16] JH 
[1 i] PiNT 
[18l rssv,c.rssv,c,RSS 
(19] L3:~(limit(J.J+1)/L6 !llMAIH LOOP 
(20] PAR.par 
(21l PHl.NPHI 
[22] de.DIrF60BJ 
(23J Q.,x,+,xd. III GRADIINT 
(24] HISS.2x(~de)+.xde!ll HESSIAN 
[25] d,nlty.DlFF6PNLTY III DIFFERENCE FOR PENALTY 
[2G] Q.Q+d,nlty(1;] 
I27J DIAG. 1 1 ~H[SS.HESS+(2pP)pBOOL\d,nlt~(2;] 
(28] LAMBDAt-9.9999999999999E-7rLAHBDAxO.01 
I29J 1.1 
[30] SHESSt-HESS+(2pP)pBOOL\DIAGxLAHBDA.LAHBDAx10 III HARQUARDT METHOD 
(31'] HORHt( +tlSHESS-2).0. 5 !II COLUHN NORMS 
[32] SHESS.SHISS+(pSHESS)pNOIH R SCALE HESSIAH 
(33] ,ar.PAR+V+(QSSHESS)~NORH III STEP DIRECTION; STEP SIZE=1 
[34] ~(~FIGNAFN ,ar)/L4 
(35J RSS.,+.x,.OBJAFH par 
(36] pnltY+alpha PHLTYAFH ,ar 
(37] ~(PHIlNPHl.ISS+,nlty)/L6 

(38J L4:LAHBDA.LAHBDAx100 
(39] L5:,ar.PAR+V+VXO.1-1 fIIlHNER LOOP RIDUCE STIP SIZE 
[40J +(10(1.1+1)/L6 
[41] +(~FRGHA'N ,ar)/LS 
[42J ISS.,t.X••0!J6FH par 
(43] pnltY+alpha PNLTY6FH par 
[f4J +(PHI1NPHI.RSS+,nlt~)/L6 

[45l +LS 
U6] L6:PIHT 
[47] r.sYlc.rssvec,RSS 
(48] ..r.RSS~N-P 
[49] +(1 aA/CAUSE.(101J).(11.itlJ),(11-3(con.«CN-P)XIQt.xV)+PXRSS).O.5).(11-4(1("PHJ-PHI)~PHl),(9.9999 

[SO] QPUT(~CAUSE)/(lJexit 

(S1J .(US!6COHSTRAIHTS>/'USI6COHSTIAINTS.o 0 "TUiNIN; CONSTRAINTS 011"tfL3' 
[52] Ug, 6ts 
(53J OUTPUT 

http:LAMBDAt-9.9999999999999E-7rLAHBDAxO.01
http:LAMBDA.O.01
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[OJ ITERCOHORT;~ATCH;J;MORT;FJ;FC;IT£R:I1Y;A;rCH£W:DI'rl 
[1] CATCHfoe 
[2] J+·ltpCATCH 
[3] HORT+< ~CATCH) pm 
t4J F+(pCATCH)pO 
[5J FlHLY 
[6J .(HUM=0)/S3 
[7J FI+rl, -lfFJ 
[S] S3:.(rAG=0)/S2 
[tl] FCHAG 
C10J .Sl 
C11J S2:rCH -UpCATCH)p( -UrI> 
[12J S1= ITER+O 
[13J Dun"p'J 
[1.J F[(\I):J]"JpFJ 
[15] FCI,]"JpFC 
C16J ITII+ITII+1 
[11] .(ITII120)/0 
C19J PDP+(pCATCH)~O 
[19J PDP[(\l)IJ]+«.CATCH[(~I);J])XFJ+(,MORTC(~J);J]»+Flxl·*-rl+(,HOiT[(\I);JJ) 

[20] POPCl:]+«,CATCH[I;])XFC+(,MORT[JI]»+rcxl-*-FC+(,MORT[I;]) 
C21J .("UM-O)/SKt 
[22J If-I-l 
[23J POPCI;]+«,CATCHCll])xlC+( ,HORTCI;J»TFC~!-··rC+(.HORT[I;J) 
[24J FtJ:JtJpFC 
[25] SKi ;Yf-J-l 
[26] AA:Xf-HOIT[~I-I:YJ 
[21J POP[~I-1;YJ+(CATCH[\I-1:YJx*X+2)+(POP[1.\IIY+l]x*X) 

[28J .(liY+Y-1)/AA 
[29J F[~1-1;1.J-IJfo(l(-1 -1 HOP[\«lfpPOP)-HU!'1);]H 1 1 HOP[\«itpPOP)-HU!'1);J)- ·1 -1.HOP.T[\«itpPOP 
[30] .(FA'~O)/O 
[31] FCHIWtDOMIx(+/[1]POP[AGI;Jxl[A'I:J)++/[I]POPCA'I:] 
[32J DlrFlf-l(rCNIW-FC)+FCHIW 
[33] rCt-< -UFCtUW). -IHC 
[3·P .«rr1+DIFF1»0.01>10x'9 

~OBJtlrH[D]~ 

[OJ af-OBJtlfH A 
(1) sf-(pHVICT)pA ~ survivors at designatfd agf 
(2) rVECTf-(ls+(s-CVICTx*m+2)x*-m)-m 
[3] .(A/PI-l)/HOPI ft .tips PI it no Pi was impos.d 
C.] FIF+(+/('VICTxs)[A'E·-l+FIST)++/s[AGI--l+FISTJ ft rully r.cruit.d , 
[5] t(FIST-LAST)/'FI'+FVICT' 
[6] rLY"Plxllr 
[1] HDPI:rLYt-l+'IST+\l+LAST-rIST].'VECT 
[9] -+( FA,-o)fSl 
[9] IAG.(.C,rAG)t.'VlCT) 

(10] Sllt.CCINDEXATYPE[2]+IN~IXATYPE[I]x,IOWS),( -It,X)),(-(IHDIXtiTYPlt2J+IHPEXATYPI[1]XpIOWS)X·lfpl)fA 

[11] A t is th. curr.nt calibration cOfttici.nts 
[12] ITIICOHOIT 
[13] INTERFACE POP 
[1.] I.,IISJ t ft calculate indtx residuals 
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[OJ R.PIFF~PNLTY;I;ii;~t1THITf~R:{pnlt~jb,nlt~ 


til A CALCULATES FIIST AND SECON~ jIrrlRENCES OF PENALTY FUNCTION 

[2] 1.1 
[3] J. 2 0 pO 
[4J PELTA.(O.OI~PAR)+O.OlxPAI=O 
[5J L1 :TPARH ( 1-1>tPAR). (PARt Il+DELTAt IJ), I +PAR 
t6J Rl.(,nlty-t,nlty.al,ha PNLTY~rN TPAR)+DELTA(IJ 
t7l TPAR.«I-l)fPAI),(PARtIl-DILTAtIJ),liPAR 
[SJ bpnl ty4-.lPha Pt~LTY6rH TPAR 
[9J R.R.,li.(tpnlty+bpnlty-2xpnlty)+bELTA[IJ 
[10] +LlxPlI.Itl 

I1FRGN6FN[OJI1 
[OJ R.FIGH~FN A 
[lJ R4-A/(A)lbnd),A(ubnd 
C2] A THIS FUNCTION SHOULD RETURN A 1 If THE PARAMETERS 
[3l A ARE IN THE FEASIBLE lEGION AND 0 OTHERWISE 
[4] "RH DEFAULT RETUttiS 1 

\'INTERFACEtOJI1 
[OJ INTEJFACE POPN;pr:FRF 
[13 "Produce! 1 or 2 global variablts POPIND and fBIOH 
(2] +(0=INDEXOT¥PEt1J)/CPUE 
[3J POPIND.POPNx*-(Ftm)xitMNTH A Adjusts SPA ,opul.tion to the survey month 
(4J POPIND4-POPIHD[IOWS;J A seIlcts calibration block 
[5J +(l=INDEXoTYPE[iJ)/CPUE 
[6J POPIHD2.POPNx*-(F+m)Xlti,HNTH A Adjusts SPA population to the survey month 
[7J POPIND2.POPIHD2[IOWS:l" selects calibration block 
[8J +(2=IHPEXOTYPEtlJ)/CPUE 
[9J POPIHD3.POPHx*-(r+m)x-ltHHTH A Adjusts SPA population to the survey month 
[10J POPIND3.POPINP3tROWS:J" stllcts calibrition block 
[11J CPUEI+(0-IHDIXATYPEC2J)/IXIT 
(12J FRF.(+I(POPNXrxOTSpartCAT)[AGI:])++IPOPHtAGI;]" Calculates tully recruited rtor OTB partial F • 
C13J ,r4-1LF+(pF)pFIF" calculates PI .atrix 
Ci4J ,rrAGIll.i" Sets detin'd tully recruittd ages to 1 
[15] FBIOHt+IPOPHxprxHWT 
un IXIT: 

VPHLTYAFNtDl9 
(0] I.al,ha PHLTYA1H A 
[lJ 
C2J 
[3J 

I.USEACONSTIAINTSx+/al,haf(,HVlCT)tA 
A Statt variable 'USI6COHSTRAIHTS' controls ,enalty tunction 
,,1 + constraints on; 0 • constraints ott 



S3 

!OJ jf-itSI l 
[1] Rf-\.O 
12] .(O=tHDIX~TYPE[1])/e,ue ft HO RV SURVEY 
13] I+R•• POPIND iES16RV X(\.pROWS;l 
(4) J(1(IHDEX6TYPE[1l)/' R+I •• POPIND2 IES!6IV2 X[(pROWS)+\.pIOWS.l' 
(5J ,(2(JHDEXloTYPrC1l)/' 1+1.. 10PIHD3 RESl.:.~V3 KC(2 XtoIOlJS)+1. .. ROl.lS;], 
C6J .(O.IHDEX~TIPE[2J )/res ft NO CATCH RATE SERIES 
C1l c,uell+(al)11;l ft get bottom ro~ of 1 
Cal R+R"rBJOM RESI6CPUI X 
[9] res: 




