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Abstract

Nominal catches for this stock declined from a peak of about 800,000 t in 1968 to
a low of about 140,000 t in 1978. Catches for the period 1982-85 have been about
230,000 t while the catch for 1986 was about 250,000 t. This assessment indicates that
the age 4+ biomass has jncreased from about 280,000 t in 1976 to the 1986 estimate of
about 1.5 million tons. The 1980-82 year-class contributes about 80% of the 1986
age 4+ bjomass. Assuming that the 256,000 t TAC for 1987 will be taken, the 1988 Fp.;
catch is estimated to be 293,000 t. The expected contribution of the 1980-82
year-classes to the projected 1988 catch js about 63% by weight.

Résumé

Les prises de ce stock ont diminué depuis un sommet d'environ
800 000 t en 1968 pour s'atablir & un minimum d'environ 140 000 t en 1978. Pour
la période de 1982 3 1985 les prises ont &té d'environ 230 000 t alors qu'en
1986 elles s'@tablissaient & environ 250 000 t. Cette &valuation indique pour
la biomasse des dges de 4 et plus un accroissement d'environ 280 000 t qu'elle
dtait en 1976 jusqu‘d environ 1,5 million de t qui est la valeur estimée pour
1986. Les classes d'dge de 1980 & 1982 constituent environ 80 % de 1a biomasse
pour les &ges de 4 et plus en 1986. En supposant que soit atteint le TPA de
256 000 t pour 1987, on estime & 293 000 t le Fp,7 pour 1988. La contribution
attendue des classes d'age de 1980 3 1982 aux prises projet@es en 1988 s'é&tablit
a environ 63 % en poids.



Introduction

Nominal catch

Catches of cod from this stock declined from a peak of about 800,000 t in 1968 to
a tow of about 140,000 t in 1978. Quota regulations came into effect in 1973. Inshore
and offshore historical catches are given in Table 1. While the inshore catch has
declined from a 22 year high of 113,000 t in 1982 to 72,000 t in 1986 (Fig. 1), the
offshore catch during 1986 was an eleven year high at 179,000 t. It can be seen in
Table 2 that the decline in the inshore catch since 1982 was due mainly to declines in
the catches by gillnets and 1ine trawls. Recent nominal catches along with associated
TAC's are as follows ('000't):

Year 1980 1981 1982 1983 1984 1985 1986 1987
Catch 176 171 230 232 230 232 252
TAC 180 200 230 260 266 266 266 256

Nominal catches in 1986 by country, month, and division are given in Table 3.
These were obtained from the Department of Fisheries and Oceans for Canadian based
vessels and from NAFO circular letters, the NAFO Secretariat, FLASH data base, and
Department of Fisheries and Oceans surveillance estimates for others. Surveijllance
estimates, calculated by country, are based on calculating catch rate information from
logbooks on jnspected vessels and applying this catch rate to the uninspected portion
of the foreign fleet. As in recent years the Canadian fishery took the major portion
of the 1986 catch (about 75%), but the foreign catch in NAFO Div. 3L was at a twelve
year high (52,000 t). This catch was almost entirely taken by Spain and Portugal on
the nose of the bank outside the Canadian 200 mile fishery zone.

Catch and average weight at age

Catch numbers, average weight, and average length at age for 1986 are given in
Table 5. The 1980-81 year-classes dominated the commercial fishery in 1986. A summary
of the sampling used to derive the catch at age is given in Table 4. Sampling coverage
was well distributed and data were available to treat each NAFQ division separately.
The following relationship was applied in deriving average weight at age: 1log
weight = 3.0879 log length ~ 5.2106. The discrepancy between reported catch and catch
calculated from these average weights for 1986 was about 3%. The percentage
catch-at-age during 1986 agrees quite well (Fig. 18) with the percentage catch-at-age
projected during last year's assessment. A breakdown of the catch at age during 1986
by inshore and offshore components and by division is presented in Table 6. Historical
catch and average weights at age used as inputs to sequential population analysis are
given in Table 7.

Research vessel surveys

Research vessel surveys were conducted in the fall by the GADUS ATLANTICA in
Div. 2J and Div. 3K since 1977 and 1978 respectively. Fall surveys for Div. 3L were



conducted by the A. T. CAMERON during 1981-82 and by the WILFRED TEMPLEMAN in 1983-86.
The 1984 fall survey was conducted earlier than in other years (August-September as
opposed to October-November). Bijomass and abundance from these surveys are shown in
Tables 8-13. Spring surveys were conducted IN Div. 3L from 1971 to 1982 by the

A. T. CAMERON and in 1985-86 by the WILFRED TEMPLEMAN. Tables 14-15 give abundance and
biomass for the latter period (1977-86) of this survey. The earlier time period was
not presented because survey coverage was poor and thus estimates unreliable. Biomass
and abundance tables presented in tables for all three divisions may also include
estimates from depths greater than 500 meters. In some cases these depths were not
surveyed. Mean numbers and weights per tow along with associated confidence limits for
selected strata for fall and spring surveys are given in Tables 16-19. Selected strata
were chosen as those common to all years in a particular survey series. Stratification
charts used for these research vessel surveys are shown in Fig. 2-4. The biomass and
abundance estimates for 1986 in Div. 20 and 3K are by far the highest in the series
while those for Div. 3L (fall and spring) are close to the highest. Percentage biomass
by division for 1981-86 fall surveys is given in Table 20. The relative distribution
of cod bjomass among divisions during 1986 was quite similar to the estimates for the
1981-83 period. During 1984 and 1985 the percentages of divisional biomass are higher
than those of 1981-83 and 1986 in Div. 3L.

Tables 21-23 give mean bottom temperature and depth by depth zone for all three
divisions from fall surveys. For Div. 2J and 3K the considerable cooling trend
observed in 1984-85 appears to have stopped with bottom water temperatures warming to
levels observed in the earlier parts of the time series.

Tables 24-27 give mean numbers per tow at age for surveys in all divisions. These
values were estimated from coverage of all depths fished in a particular survey series.
A survey abundance index for ages 6+ was obtained by averaging results from Div. 2J,
3K, and 3L autumn surveys weighted by the surveyed area in each divisijon (Table 28,
Fig. 12). There were no fall surveys in Div. 3L for 1978-80 and values for these years
were estimated from the ratio (1.21) of ages 6+ autumn values to ages 7+ spring Div. 3L
values in the following year for three overlapping years (1981, 84-85). The ages 7+
spring Div. 3L values for 1979-81 were adjusted by this ratio to give age 6+ autumn
Div. 3L estimates for 1978-80. Table 29 gives recruitment indices using survey
abundance estimates for ages 3-5 as indicators of year-class strength. The indices at
each age were estimated using the same procedure used to estimate the age 6+ abundance
index. The 1980-81 year-classes dominated at age 3 while the 1982 and 1981
year-classes dominated at ages 4 and 5 respectively.

Commercial catch-effort

Offshore catch and effort are available by division, month, country and gear, and
a multiplicative model (Gavaris 1980) was used to account for the country/gear,
seasonal and divisijonal differences. Data was obtained from NAFO Statistical Bulletins
for the 1962-79 period and from the Department of Fisheries and Oceans for the latter
period (1978-86). The analysis is done separately for both these series and a
resultant catch rate index is derived by using 1978-79 as a reference in both time
periods. As in previous assessments plots of residuals showed that data with greater
catch and effort were Tess variable, therefore, estimated weights calculated according
to Judge et al. (1980, p. 132) were applied in a weighted regression of the
multiplicative model. To reduce the possible effects of truncation and rounding
errors, data with less than 10 t catch or 10 hrs effort were excluded from the
analysis. Results from the regression are given in Tables 30 and 31 with the catch

rates given in Tables 32-33 and 46 and Fig. 5 and 11. Catch and effort information was



also analyzed by division. The results of these divisional regressions are given in
Tables 34-39 with the resultant catch rates given in Tables 40-46 and Fig. 6-8. The
catch rates by division for the latter time period (1978-86) were combined (weighted by
average survey biomass) to derive an index for the stock area. This index, given in
Table 47 relates (Fig. 13) quite well with the standardized 2J3KL jndex (r2 = 0.83).

To examine the problem of catch rates being inflated due to fishing on spawning
concentrations, the multiplicative analysis was conducted without first quarter data
(Tables 48-51, Fig. 9) and first and second quarter data (Tables 53-55, Fig. 10). The
relationships of these catch rate indices (normalized to their respective means) to
those obtained from the analysis for the entire year for both time periods (1962-79,
1978-86) are given in Table 56 and displayed in Fig. 14-17. The resultant catch rate
series were similar to those obtained in the original analysis with r~ values for these
relationships ranging from 0.80 to 0.98.

Table 57 gives catch, effort, and associated catch rate for first quarter
Canada-Newfoundland tonnage class 5 vessels for the period 1978-87. While the 1987
first quarter 2J and 3L catch rates are down from 1986 values the 1987 first quarter
Div. 3K catch rate is the highest in the time series. Catch rate values estimated by
observers for the period 1983-87 for the first quarter Can-N tonnage class 5 vessels
are presented in Table 58. The conclusion derived from these observer data are similar
to those derived from Table 57, although the amount of observed effort from which catch
rates are estimated is minimal in some cases.

Information on catch per purchase slip for the inshore fishery for the period
1981-86 is presented for Div. 2J, 3K, and 3L in Tables 59-61 respectively. Gear types
examined include trap, gillnet, 1ine trawl, and handline. The data was also
disaggregated into vessel size categories with vessels less than 35' classified as
inshore, while vessels between 35 and 64' were classified as nearshore. In general, no
trends in catch per slip were observed for vessels between 35 and 64 feet in all three
djvisions, while the catch per slip has declined in Div. 3K and 2J and remained stable
in Div. 3L for vessels less than 35 feet. The catch in Div. 3L declined as effort
declined while the catch in Div. 2J and 3K declined as effort remained stable. The
procedure of recording catch data on purchase slips was changed in 1986 in that a
single landing could be ascribed to several purchase slips. This would result in an
underestimate of the catch per slip for this year, but the degree of this bias is not
quantified.

Sequential Population Analysis

Assuming a natural mortality of 0.2, cohort analysis was performed over a range of
fully recruited fishing mortalities in 1986. Partial recruitment values, used in the
calibration of the cohort analysis were estimated as the average of the pattern in the
years 1980-84. Partial recruitment patterns (selectivity coefficients) for the period
1962-86 are presented in Table 62.

Age 7+ population numbers at the beginning of the following year as derived from
cohort analysis were Eegressed on the age 6+ survey abundance index. This relationship
yielded the highest r¢ value with fishing mortality in 1986 between 0.25 and 0.30 and
the intercept was at the origin for fishing mortalities between 0.20 and 0.25
(Table 63). A large residual for the 1986 point was not unexpected because the severe
environmental conditions in this year may have caused abundance to be underestimated.
This relationship at a fishing mortality in 1986 of 0.25 is displayed in Fig. 19.



Offshore exploitable biomass was regressed on standardized catch rates for the
period 1962-86. Calibration of SPA with this relationship indicated the highest ré
value with a terminal F of 0.15 in 1986 (Table 64, Fig. 20). With uncertainty in
relating the two time periods for which catch rates were analyzed (1962-79, 1978-86)
the relationship between catch rate and offshore exploitable biomass for the 1978-86
period was used to calibrate the cohort analysis. Due to the high 1984 and 1985 values
and the somewhat Tower values for 1986 in the catch rate series, this relationship
yields higher r? values as fishing mortality in 1986 decreases (Table 65). However,
?he integcept was at the origin for a fully recruited fishing mortality in 1986 of 0.17

Fig. 21).

Calibrations using research vessel survey and commercial catch rate indices
implied F values in 1986 of 0.25 and 0.17 respectively. The midpoint of these values
is 0.21 and results of cohort analysis at this level, including population biomass
(averagg), beginning year population numbers and fishing mortality are presented in
Table 68.

Recruitment

The relationship of the age 3 survey index with SPA age 4 values at the beginning
of the following year, for the 1975-79 year-classes (Table 66, Fig. 22), predicted the
size of the 1982 year-class to be 473 million fish. As the values of the 1980 and 1981
year-class indices were outside the range of the values used in the relationship, these
year-classes were also set equal to the 1982 estimate of 473 million. This level of
recruitment is the largest since the 1968 year-class and is about 20% higher than the
1962-83 geometric mean (365 milljon). Although the survey indices at ages 4 and 5 did
not relate significantly with SPA, the 1980-82 year-classes in the survey age 4 index
and the 1980-81 year-classes in the survey age 5 index were among the highest in their
respective time serijes.

Partial recruitment values were adjusted to give approximate values estimated from
the recruitment index for the 1980-82 year-classes. The values of these year-classes
and the partial recruitment vectors used are given in Table 67.

Catch projections

The parameters used in stock and catch projections are given in Table 69. The
size of the 1983 year-class was estimated to be about 300 million fish from the age 3
survey abundance index described earlier. The 1984 year-class was set at the 1977-83
geometric mean of 265 million fish. Average weight-at-age values declined from 1984 to
1986 with a decline from 1985 to 1986 occurring at older ages (7+). With the
uncertainties associated with the change in weights at age in recent years the
weight-at-age values used for catch projections are averages of the values for 1984-86.
Assuming that the 256,000 t TAC for 1987 will be taken, the 1988 Fp.1 catch is
estimated to be 293,000 t (Table 70). This represents an increase of about 15% over
the 1987 TAC.
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Table 3. Cod landings {(t) from Divisions 2J, 3K, and 3L by country during 1986.
Can(N)
Month ~Ins. Off. Can(M) FRG France GDR Poland UK USSR Japan Total
2
Jan. 2,311 1,235 6,131 386 10,063
Feb.
Mar. 145 145
Apr. 138 138
May 2 5 8 15
June 255 2 1 258
July 2,990 6 6 3,002
Aug. 7,123 100 4 6 1 7,234
Sept. 1,918 120 8 5 1 2,052
Oct. 256 297 553
Nov. 23 159 235 1 418
Dec. 35 53 542 59 689
12,567 3,180 1,447 6,131 386 777 11 68 24,567
3K
Jan. 2 8,154 1,658 794 1,153 11,761
Feb. 13,396 3,994 17,390
Mar. 2 10,435 1,052 11,489
Apr. 1 3,180 3,940 7,121
May 1,441 5,410 2,479 9,330
June 2,532 370 870 3,772
July 13,385 32 355 13,772
Aug. 7,880 101 564 34 8,579
Sept. 2,530 74 2 38 20 2,664
Oct. 685 158 3 2 4 852
Nov. 78 72 42 1 10 203
Dec. 3 1,575 323 2 154 1 13 2,071
28,539 42,957 15,282 794 1,153 2 2 155 77 43 89,004

. (Cont'd.)
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Table 3 (Cont'd.)

Can(N)

Month ~Tns. OFF Can(M) GDR USSR Port?  Spain® Mexico/ChileP
3L

Jan. 60 1,173 744

Feb. 28 866

Mar. 19 3,832 212

Apr. 159 14,282 1,633

May 1,827 2,009 267

June 7,933 3,615 1,470

July 10,538 3,178 1,724

Aug. 5,711 1,803 154 1

Sept. 3,334 3,144 210

oct. 1,346 3,330 3

Nov. 226 5,186 1,662 4

Dec. 82 2,567 2,056

UK B 29,903 21,109 535
535

31,263 44,985 10,132 7 1 29,903 21,109
Total = 137,935 |
Total 2J3KL = 251,506 t

3L andings as reported to NAFO.

bLandings estimated from Canadian surveillance.
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Table 4 . Commercial sampling for Divisions 2J+3KL cod in 1986.
No. No. Landings, (t)
Div. Gear Qtr.  Country aged Month  meas. Country/month  Total
2J 0T 1-2 Can(N) 56  Jan. 1,873 2,311 3,845
France(M) 73 " 567 386 386
FRG 286 " 9,670 6,131 6,131
715 . R
0T 3-4 UK 88  Nov. 2,790 235 235
UK Dec. 634 542 542
Japan 25 Dec. 258 59 59
Other 189
13 3,682 1,025
GN 3-4  Pport? 65 Aug. 373 101 168
" 59  Sept. 761 297 297
‘ Nov. 580 159 159
127 1,714 20
Trap 3 Can(N) 440  Aug. 7,458 2,331 4,340
GN 3 " July 104 1,120 1,282
" Aug. 9,030 4,560 4,560
HL 3 " Aug. 146 620 620
) 16,738 10,802
GN 4 " 200  Sept. 618 1,551 1,765
200 BI8 s
2J Total 1,292 34,862 24,578
3K oT 1 Can(N) Jan. 12,857 8,154 9,812
" 655 Feb. 13,671 13,396 17,390
" Mar. 7,284 10,435 11,487
France(M) 68 Jan. 1,000 1,153 1,153
FRG 40 Jan. 1,116 794 794
763 35,928 40,636
2 Can(N) 499  Apr. 2,437 3,180 7,120
" May 4,122 5,410 9,031
m [ ]
3+4 Can(N) 172  Dec. 821 1,575 1,898
UK Dec. 246 154 155
Other 1,625
172 1,067 3,678

. « . {Cont'd.)
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Table 4 (Cont'd.)
No. No. Landings, (t)
Div. Gear Qtr.  Country aged Month  meas. Country/month  Total
3K Trap 3 Can(N) 1,052 June 1,792 1,112 1,312
" July 6,801 8,911 8,911
" Aug. 1,602 3,931 4,580
GN 3 " July 2,564 3,849 5,859
Aug. 910 1,279 1,777
HL 3 " June 886 496 501
July 1,004 566 566
! Aug. 2,212 2,274 2,274
LT 3 " June 484 144 155
" Aug. 2,895 396 396
! Other 59
HL 4 " 379  Sept. 4,837 1,123 1,343
LT " Sept. 1,971 536 806
1,431 R 28,539
3K Total 2,865 71,512 89,004
3L oT 1 Can(N) 487  Jan. 771 1,173 1,917
Mar. 9,784 3,832 4,044
Other 866
487 10,555 6,827
2 Can(N) 495  April 9,106 14,282 15,915
May 1,395 2,009 2,276
June 765 3,615 5,085
495 11,266 .
3 Can(N) 363  July 2,643 3,178 4,902
Aug. 1,172 1,803 1,958
"~ Sept. 1,614 3,144 3,354
3-63- s IU’ZIH
4 Can(N) 471  Oct. 2,949 3,330 3,333
Nov. 5,156 5,186 6,852
Dec. 1,470 2,567 2,567
Can(M) Dec. 536 2,056 2,056
47T 10,117 14,3808
0T 1-4 Can(N) 1,816 37,361 55,125
Other 51,547P
0T Total 1,816 37,361 106,672

.« . . (Cont'd.)
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Table 4 (Cont'd.)

No. No. Landings, (t)
Div. Gear Qtr.  Country aged Month  meas. Country/month Total
3L Trap 2 Can(N) 856 May 1,779 844 966
GN " May 4,457 968 1,110
Trap 3 Can(N) 1,378 June 6,485 5,895 5,895
" July 6,019 6,927 8,922
GN 3 " June 1,982 1,714 1,714
July 3,136 3,093 3,093
Aug. 1,859 1,788 1,788
HL 3 Can(N) June 2,420 175 180
" July 1,519 398 398
" Aug. 4,343 1,630 1,630
LT 3 " Aug. 743 510 791
1,378 28,506 28,311
GN 4 Can(N) 691  Sept. 2,202 909 1,227
HL " " 2,506 1,255 1,903
LT " ! 1,702 976 976
" Oct. 1,094 567 670
691 7,504 F,776
3L Total 4,741 79,607 137,935
2J3KL Total 8,898 185,981 251,517
dCharter on Canadian quota.
bIncludes: Portugal - 29,903 t - as reported to NAFO.
Spain - 21,109 t - from Canadian surveillance estimates.

Mexico/Chile - 535 t - from Canadian surveillance estimates.
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Table 5. Estimated catch, average weight, and average lquth at age, along
with associated variances for the commercial cod fishery in NAFQ
Divisions 2J3KL during 1986.

AYERAGE CATOH

AGE WEIGHT LEMGTH MELM ST, ERFR, o, ¥,
2 0,211 29.353 1 0.47 C.47
3 0,309 38,713 832 113.08 g.14
4 0,724 43,415 153218 972.71 0.04
3 1.945 43,832 441468 1041.27 G.0d
& 1.535 53,436 45870 1134.32 0.02
7 1.847 58.4672 24025 ¢ B43Z.38 0.03
8 2.34% $3.31é 14720 T614.,19 0.04
2 2.945 57,955 3103 277,33 0.09
1G 3.+469 71.696 2001 170,47 0,09
i1 3.7%6 73.77% 1974 138.48 0.67
12 4,336 77,528 1101 111.4% ¢.10
13 S5.,337 81.862 374 8,464 0,10
14 7.116 8%.222 11¢9 23,15 0.19
13 11.773 107,178 30 3.74 0.19
1é 11,244 103,226 i8 4,79 0.26
17 14,14% 113.714 12 365 0.31
18 16,142 118,484 10 2.31 0.23
1? 202?6 1080?03 2 1025 0.78
20 15,723 i18.811 2 1.37 0,463
21 11,049 104.000 2 1.463 1.03
22 16,4628 121,000 1

23 20,751 130.600 1 0.01



Table 6.

cod fishery in Divisions 2J3KL during 1986.

Offshore and inshore catch at age by NAFO Division for the commercial
(Numbers X 1073),

Offshore Inshore

Age 2J 3K 3L 2J 3K 3L TOTAL
2 1 1
3 10 1 29 3 218 570 831
4 308 77 4185 305 3695 6648 15218
5 2389 2772 17844 2196 10030 8937 44168
6 1723 9181 24505 1151 4642 4667 45869
7 3058 10779 6440 2085 1792 1871 26025
8 1245 6405 4031 1231 1069 739 14720
9 69 1380 868 288 311 188 3104
10 93 1176 354 142 127 108 2000
11 151 1123 322 208 103 69 1976
12 49 685 177 56 90 44 1101
13 53 338 100 33 39 12 575
14 4 65 12 15 15 6 117
15 12 6 8 4 30
16 10 2 4 1 1 18
17 5 3 2 1 1
18 2 2 6 10
19 1 1 2
- 2 2

> 20 4 4
Catch 12011 60465 106672 12567 28539 31263 251517




PE'S £0'L GE'B £0%4 00'8 R/ 8L'8 94'B 018 I£YL BT'9 BI'v 24t ES'Y 00'S 90'? 90'9 %09 90'9 90'% 90'9 90'9 H0'% 90'9 90'% | £l
PGy GGV A1*9 9L 1L 90'L /8L EO'L TLY9 O LV'9 9V 99ff TR'E 6L EZT'F SI'W ST'F STV SU'v SI'F SI'W ST'h STV SP'F OGI'P 1 E
08'E 90'v B2'v &L'v 91'9 &C'9 TL'9 OB'S CO'S BL'F /9'f BE'E ET'E GI'E S4'T 94'f 9L'E LR QLR 9L0E 9L'C RL'EOL0E 9Lt 9Lt 11
p'E LR G9'E 05'E BI'Y ZL'S &S GZ'C kv BB'E 44°'C 19'f S4'C 8T 62't BI'E BI'L BI'L BI'L 8I'L BI't BIL 8I'E BI'E BI'f 1 01
P4'C EZ'E 96'C BI'E A0'f I8'E T0'S Ik'v SO'Y OF'E bE'Z TE*E S0'2 02'F 98'T ¥P'E bP'E OFP'E WP PPE YT FP'T OKP'E P9'C KT Ol 4
Se'e oc.q L0 19'C 99*C 98°C 95'f /8'€ 92'f 28T L0'C ¥L0T 95T OOB'T ER'E €v'C g1 «ite Z1e Iitd Er'e e d1tE dvte d1'e 18
C8'T 90'C B82't 8C'C 01'C £2'CT BE'C 9F'C 9v*T £L'C SL'T 4E'T LE'1 OR'D ZS'D 99T 9T 99'l 99l 99°'1 99*1 991 99l 99l 99'1 | (£
bS'T £b ﬁ AT BT LT W91 TLCT 49T 8S'D 99t Zrtl BICT TI°T 96°0 BO°'1 £2°'1 f£2'1 o'l €2°1 E2'1 £e'1 €2°'1 ¢ga2'1 fe'l £2'1 | ¢
PO'T OT'T 02*1 Z£'F 02'T ZI'T 91'T EI'T ¥O'T /Z4'0 £6'0 96'0 16'0 TL°0 9'0 88°0 88°0 88'0 88'0 88°0 88'0 88'0 88'0 88'0 88'0 | S
TL'0 £L'0 88*0 £B'0 B0 BL'0 L0 kL0 £L'0 09'0 1900 £9'0 B0 Lb'0 EG'0 550 65°0 SG8'0 G65'0 G5'0 55°'0 G50 G50 650 S5°¢ f ¥
9861 GBAT VBT ©£8AT TBAT 1841 0B4T &L81 BLET LL61 9L61 GL&T b6 EL6T EL6T VL6 Q461 4941 BRAT L9461 9941 G961 761 E961 961 1 30y
™~ 394 1Y LHOI3M 39vd3aAv
-
Sév 8¢ 45E ZE¥ (95 8L 0SC (T vl LRD Z05  BOOT GSHET 916 4401 866  BTZ1 8261 GeGT 4BEI IR CTAT 6T WATT 6bET | L
¥G6 O18 Sk. TP TIL  IEY 0G5 /9% GFE 66 ST  gSET 9L0C B80ST 9981 cveT B9IC E7vE SHOE 19EC £GAT 0BST RS EEWC &W0C 1 49
9681 06T £901 &K1 648 b9/ BE b8 9EL 199 A6 G091 BZbE EGKE CEOF E98E Tb4E 92bb GEOS O/EE GEBC 9LOE GIE SPOE /040 1 4G
BYST CPED CIET 9BIT becl VEB B8S6 994 CI6 (LIET IEET SLT /50 0982 OEBL ESGE CISE £0Bv 1545 SGIY BGSE 9IEL ZIVE 9IEE vL6d | +F
? £ I I I r 1 1 I 1 £ 8 | S S 4 SR § S a4l I 8 46 8 48 08 | £
I 91 & £ i & ¢ & ¢ ¢t 9 A AR A 4 S | S S £ 4 A 4 S S | I ¢l
0 & S 01 ¢ £ & % £ € g1 g 85  8f O e & 09 ¥ 09 (b 87 ¥8 I8 801 | H
¢ 08 ¢+ £ 41 8 S5 8 11 £l % G O 9L ¥% £ 9¢  SIT 9L 191 88  L¥DT BIT  VID 981 1 O
IE (8 48 68  &IT ZE T E£1 81 /2 401 vEY 98T ZVI  BIT EIT 001 ¥BI bEE L1 ObE  bEE e0C 61 L0C | 4
bl 04 TL LD 491 11 By 5 1€ bE 091 G9F  ESE B/ 94 T 49C  EAW  AHLE BAE L0 TL7 B4 BB vBE | 8
09¢ L2 GC1 0cT b5 412 0BT QIT /2 ¥S 891 T4E P09 £5E 095 /S5 BB/ 900 408 ESC 845 4 IB6 645 98F 1 L
65b 9EF 988 06T GYI  AFD 00F 62 E£OC TZT BOZ  WYE  IBL 285 L9L  bbe Qb6 VEST OSWD EL6  2E9 SS9 045 4GTT 009 | 9
by D8 BIE (b {81 EET B88C S/E Tef £OV A2 £57 C6E  Gk6  99IT IZ6 £LL V96 D&ET 00T £k 95F 95 EAG 85F | S
g1 261 6¥1  ZE1 52 O Q31 VST LT 959 LEE 0T SRT ZOb  B&L 049 ELS IBE P16 GBL  £99 0BE (% TE (% b ¥
9861 G841 BAT E8AT ZBAT IBAT 0BAT &L6T BLEV LL61 9L6Y S8V ¥L&Y £L6Y EL6T TL6T OL61 4961 8961 [961 9961 5961 941 £961 961 m 399
39V 1Y HaLYa
*98-2961 poL4ad dy3} JBA0 THELZ SUOLSLALQ ul A43ystj pod |BLI4BUWOD
3yl wouj abe 3e (6%) 3ubLam abeuane pue (g-0TX) s4aqunu ydje) -/ d|lqel



18

PLSGEL  0Z098  TGGY6  90ZYeS~ $S8S8  vEZLZ 76569 €195 19LG9 2095 Hlwp| JemoT
01889y  981l¥Sl  6LIVBL  GBLVFL  GBOIGI  V¥LZOI 0SSl 9v98ZI  ¥OIISI  6966F! Hlwy| Jeddn
Z60Z0S €0L0ZL 995651  06Z081 69¥LII  886¥6  19v¥OI O0CiI8  ZS¥86 98L 101 fejol
696 zs a8yl oLl 682 0061 - - - z8z 806 | 006~ 10¥
GLGS 80Z€ L£91 LTzy z1Zs G6LT zzivl 1¥pL olvL 1662 0692 00¥-10¢
1L2822  1£826 19196 068271 66¥85 65099  v6Z8L  LIL99  O08ISL ¥8669  ¥Z68 00s-102
vIvL9  810¥9 06008  I1GIS  61¥SG 09T  9¥0ZI  ¥L69 vY8LI ¥987¢  8L08 00Z-101
696 k73 = LoLL 68¢ 0041 = - - z8z 8061 jejol
0 K23 €9 Gell ozl 8al = = - Z< ozy G5z

is 0 0 9z 1z 0 - - - IS 989 Lez

0 0 0 0 0 0 - - - 0 081 sz

0 0 - 0 0 0 - - - 0 892 L1Z

816 0 Zzvl ors rAg! Zrsl - - - 66 1 g v0Z  00G- 0¥
GLGG 802¢ L€91 Lz zles G612 ZAd) v7L olvL 1662 0692 lejol
655 96 I 0L9 86¢ Lyy 615 €182 vz a1y 196 622

Ll z8l1 Ll I 0 zs| 86z 6l 6LY1 05 |7y zee

6 Gil 14 ol ¥ 98 £09¢ 202 - 0 v8s 91z

0601 oLL 162 6zs| 74 oL 669 LsLz 06¥Ss z£9 0 e

1602 $Y01 vez 6¥L1 8% | o 20z 08¥| Lve L101 8y 807

¥8L 1 961 oL Z9¥% LIt 18 180¢€ - - <o 08t €0Z  00v-10¢
14282 1€8ZG¢ 19196  0G8ZZI 66¥8G 65099  v6z8L  LIL99  O0BIEL ¥86G9  vZ68 jejol
GIvG 6557 G00¢ 8697 062z 73 906/ L9Z 373 86zl 806 ¥$T

0Lzt 2ss cagl 6922 1812 10L01  ¥6Z8 08L9 - 8v6¢ 8z 822z

L1968  vavl ov08 cszi €861Z  89LGS 2695 9866 G0ZYs 18261  OLZI c1z

96vsy 05061  L99ST 669 0066 966< 86601  LZS9 8590 91L91 1L1 viz

vZ9sz  8ZO¥lL  Gi69 90871  L08G 861Z tigel 91681  LI96] ) szl iz

(811 662 ce6v G8L6G  SILP ar 7862 0942 vaiv 9919 vLL 012

L9687 6668 298¢ L9G6Z  189L 66001  OIYE s8viz  fgas vL10I 8091 602

€99/ 09L 9981 ¢cal 8152 8LST 189G 96¢ z9v L60Z ory 0z 00<-102
VIvYL9  8lO¥9  0G008 11616 61vsG  v09ve  9v0Zl  vL69 y¥8LI v98Z¢  8L08 |ejol
0159 6v8LZ  Olevl  ¥20sl V606 6175 90vE ¥99Z 0016 GYL6 ovez L0z

68667 94Tl  LLOOS  ¥698 8986 0229 v01Z 95zl ¥£91 6889 7862 90Z

L8¥6 6518 0$267  L¥SS|  S9LIT  0GGY 8L vLGI 6508 682 cz8i 607

8591z  9vZal  €£60l  9vZ9l 76991  6G€8 6¥LG 0061 1L0S 9csei Lzl 102 00Z~10I
986 | 861 861 £861 861 1861 0861 6161 8L61 LL61  (5lw) JOQUNN  (SJ4W)
ZSl-1€l G11-911 ZOl-10L 88-98 1L 86 vy 6C Gl < ode  uwnjesys ebuey
snpeo snpeg wDUmO snpeg snpeg shpeg snpeg snpes snpey snpegy  wniedls _.I.&QO

*(l1ed) [Z UOIS|A|Q O4¥YN U} SAGAUNS |8SSOA |oJRaSed WO (cOL X "ON) sejew|{se eduepunge po)

*8 9|qel



19

chZEvl 8066 0081Z1  LLLOY9- S8L¥PYI  160€C  zZIvEGl 12609 L1610 <1198 Hup| Jomor
9Z1L99 86SYLL  T99L¥Z  LIOGLIL 088887 LCibZy 6lvviC  c6esez 105222 808661 +lwp| seddy
¥8lGOV €ZL9€1  ISLI8L  0Z1L19Z 6L99i1Z +688Z7 9l6€cz  Lszlsl 601691 19621 lejo}
06 vz Zice 6lzs 199 96ve - - - viG 8061 006-10%
9008  ¥06¥ 86v¥ calg ve6sl  ¥9LL 919¢c  LGGLI 1L0St 2899 0692 00%=~10¢
68LLISC 9OV189 89¥08  Z91L61 <6vsZl  8£6G91  61LGLI  £689Z1 60L0ZI  0€S86 268 00€-10Z
616LL 819¢9 G6SY6 96686 9¥¥8L  19G16  z8SyZz 88zl  O¢lE  GlzlS 8108 00z~101
056 Yz Zlcz 612¢ 199 96 - - - vig 806 lejo)
0 Yz ) V861 Glg e - - - o ozy 6z

101 0 0 6Z1 o¢ 0 - - - 11 989 Lz2

0 0 0 0 0 0 - - - 0 osl czz

0 0 - 0 0 0 - - - 0 897 LIz

628 0 612 9061 9l 6vic - - - 80¢ vag v0Z  00G-10%
9008 706V 867 sl ve6sl  VOLL olosc  leGll  1L0cl  z899 0597 lejol
918 1651 901 916 19v VI AL V<L 6ls 6001 195 622

Gl 182 zz 501 0 I8z 08LZ €69 6202 v iy zze

Zt 08l 806 vz 98 vey v0zZ0l  v8Y - 0 8¢ o9tz

o1 oovl 6 910¢ 06v9 LyLy 856 6896 68z01 8¢l ocs 1z

686z vavl vey colg 061 806 19 1veg gy 2961 8ty 807

z867 61 ¥60zZ 69¢ 1 T 0z L9vL - - 0<61 o8y €0z 007-10¢€
68LLIE 9V189 g9v08  291.61 sévsel 856691 61LGLI  £68971 60L0Z1 0%£86 vz68 jesop
8LIL  zove 169¢ Y133 vioy Z611 669¢ 375 020l 1682 805 vez

0Z861 662 zZ10¢ Glzz Last vo6sz  zLe9l  ylgzl - 056 8zyl 82z

vB6LCL  ZELOL LLYOL  ¥8GZI 96609 19196  10S¥9  9vG6l  08LSS  LGLIE oLzl iz

81619  GlLIYZ €G8EE 169 $6601 6996 6606z 1€Z<| 1602 OLSHZ 11 viz

v06LZ  1Z191 LOY6 8vivl €108 7296 890¥€  0011¢  LZ9I€  GZ&9 szl <lz

lvise 28l 86 8LGl6  8ZvOl €28 0186 1LLS zLeS 18%01 vLL olz

GLviS  ovzzl 8191 Gz6c6  16€81  Glzzz  018Z1  696Eh  v8EG occcl 8091 602

€9¢01 068 862 86.< 1896 2629 v9621  6¥L 6Z6 vL0S oy 207 00£~102
616LL 8199 G6cY6  96G8G  ovvBL 19616 ¢8Ghz  88lzl  OssiS  GlZlS 8L08 teo)
v98L  VS6LZ oci8l 809z  ¢i9Zl  vezzl  esLL 617 6028 60891 oree L0Z

LZshs 98Il ccl6s vl cg68 cclcl  ebse 1192 10T 82¢6 z867 907

ololl  9z6L €606z zvLLl  9lzés  9zIol 9491 6992 00z91  19LZ cz8l 0z

ZIvT  zg6vl €c0zl  ¥9/91 <808l 86661 eIl 96ZS Lv8Y LI£2] LZv 102 00Z-101
9861 861 861 €861 z861 1861 0861 661 8161  LL6] (W) JOqUNN  (SJ4uw)
ZEl-1€1 811-911 ZOl-10L  §8-98 IL 86 e 62 Gl < o4 uwnjeuss obuey
MBUOO mﬂ—uwmv mS_UBO m:_ummv MSUGG m:ﬁOO WSUOO mSUQO W—JUGO m:_ummV E:.—.DL._.w £+Q®D

*(11e4) [z UOLSIALQ O4YN U] SASAINS {©SSOA UoJESSSOJ WOJ) (4) Sofew|4ss ssewojq poy *6 ojqel



20

9L69V~ y0i8e 01059 668¢9 (AR 14 9LZva avoak  08¢0v  OCvorv +lup} Jomor

10s867 10249 Gzz6Zl  GG6611  29ZSL 8Z6¥01  vzsse  €sz8lz  11€sl| Hlwyy Jeddn
€99627  £691G 8iiv6 L0616  16L19 Z096L  v8¥69 905621 G986L jejol
6991 oLz 926 998 LS ze9 0svE 005~ 0¥
v295S A VEA Z0L6e  0£9Z¢  I6LLI cvs6l  8IS8I  €SI¥Z  SGviZ  1Z90| 00%-10$
yor9G1  8LGLI 65819 9658 ZG9SH 9¢966  L960G  €GI1G01 60¥8s  Z91T) 00g-102
G061 6L99 6709 $Y0S 002~ 101
6991 9.2 BYA3 998 Lve 229 - - - 0cve |ejoL
- Gl Gl ) 3 0 - - - v0Z a9
L ol L 0 0 - - - 861 0¥9
89 <01 8l €6 0 Z91 - - - z0z1 1£9
z9zi 68 8L1 <6l zsi 01 - - - v611 L29
zss 65 80¢ vl 061 96¢ - - - Z€9 zz9 006-10¥
V295s YAVEZ Z0LG¢  0£9z¢  16LL) Gv<6l  B8IG8] <elvZ Gavlc 1290l |esol
ceve 8Z1C voct G607 1262 oS VL G0 €091 covl 659
0806 6816 czss YOS 6695 8616 oyzs 1808  0ZLT 660C 8¢9
L1192 65001 Y665 8yLs zass %I€ w6z  vvOS  <8Zv 6L1C €59
69 Z8 viv 90§ - 1542 Gl 88¢ - 6 059
8rsl Lz 66+ 796 Zlv 05 v oy 8L a6 629
ZL9 9z81 o L1 6661 0LS 1L£1 8001 1682 ssyl 801 829
16701 9z8 OLL 921 16 6z ziol 66l 161§ 616 929
808 czLi vLG 9121 6912 1201 cicl  88vz ol 058 GZ9
0901 Glol ¥OLLL  69LS LGG| 9.8 c66L 1862 1919 L201 $29 00%-10¢
yov9et  8LGLI 65819  96£8G 2G9S 9¢966 L1960 £G1401 60¥86  Z9iZi jejol
65611 vz8s 79061  8IL8 6079 YoLY 6065  BLLG  8¢GC ZEll LS9
ovrs 876 clve €092 100L G69¢ 1609  9vvz  0z8l 134 9¢9
LZLS L8 GLZS L2zl oLl Sviy 90l z6¥l  Gz8g vLZI 69
98166 ZiiL 6229 98Iy ¥8¢iI GGY61 169S1  LGI81 SOiY 8191 €9
8611 6201 - 1z€8 v6vC LIS 8/0¢ 692z LIl Ly Z£9
209 zs6 596 8z11 oLz 999¢ LZ9 991§z 1ZISI 899 ¥29
¥GoV l€gl 0L09 co9Y 1L¥9 syl 6512 9¥9SZ  €9&¥l  668C 129
8611¢ 8zL1 6z8Z¢  O0I9LI  8vey 689Z1 90261 €029z O0ZLLI  60LT 029 00§-102
06CL 6.99 6709 £hOC
056 1zz 374) - - - - - - 8861 619
GL6TL 8679 908y - - - - - - sovl 819 00Z-101
986 | 861 861 <861 2861 1861 0861  6L61  8L6I (ghw) JOQUNN  (SJ4u)
ccl-2¢l  8IL-91l  <Ol-10L  88-98  ZLIL  66°8g vy 62 Gl sue  uwnjeurs  ebuey

snpeg snpegy snpeg snpey snpeg snpeg snpey snpeg  snped unyeJd4s y4deq

*(1185) *Mg UOJS|AIQ OJYN Ul SAGAUNS |OSSOA YdJeesed wod) (c.0L X °*ON) Sejew}4se eduepunge poy *0l dlqel



21

GlY¥8-  8SCPS  vvGZZL  6zeszl  62Z6LOl LYZZIY 619601 18146  861IL Huy| JomoT
8YOL6L  1ZLLOL  0L08ZC 065912 160661 86LLET  65810C G00IZv  8¥061Z +lul| Jeddp
9l€96S 62098  LOSGLL 8SYZLI  OISSSi $TOGLI  8TLSGI $6065CT  STISHI |e4oL
9692 619 12! 61¥2 66 6102 ocre 006~ 1O¥
£68Z8 lGSyy  8¥eSy  0ZGK9 LEVIY oL8SY LYOSY  ZoL8y  0ZSLE  1Z90l 00%-10€
200162 Zi66Z  299GlL  IS¥SOl 62606 8L16Z1 189801 Zg£01Z  £08S01 29171 00¢-102Z
8261 0L60L  L9czl ocve 00Z-101
9692 a9 lssl 61vec a6 G10¢e - - - ocve jejol
- 0S| 9Ll w Ve 0 - - - Y0z 679
1L 65 611 0 0 - - - 86| or9
sl 0ze L 68V | 0 16¥ - - - 2021 1€9
1z1z [zt 8l 109 oss 192 - - - vell  LZ9
2 6L 99 682 196 L621 - - - z£9 729 006-10%
£6828 lGsvy  8¥6Gy  0ZG¥9 LEv1Y oLesY L¥0Gy  29l8v  0Z<ls 12901 Jejol
Zlss 6res ¥892 G626 Gee8 Gzes 6761 vELG v0zZ SOVl 659
vszel veesl LG olssz $¥10] 90LLI i91L z9ssi  olzy 6607 859
ov G 6L191 19801 8569 Z8v8 9018 €108 6159 69 6L17 €59
¥8 05T 80L L¥8 - 656 vL 610} - P96 059
9902 ors z58 1911 194 061 L5 2901 oI G6¥ 629
801 000 Ziie | 8 o8yi 8785 6512 9029 62142 G801 879
lsszl Gl €691 zs6€ 9L02 18Ly Zves ov6i 9169 616 979
oy L cs6Z L6S1 66V Ligy ov9z 9z9Y 866G cz8l 058 629
z81z cocz 0610z 14021 68y GLiz VLGl zeGlL c6zil  LZOI €29 00%-10¢
200152  Zl66Z 29961t 15vG0l 62606 8LI6Z] 189801 2550l¢  £08G01 29121 jejoL
098L1 6029 8yarse  LISLI 96Z¢ | 6286 1L8L $1901  OveE AT
68¥Y 881 S90L 6§59 vy 87¥8 6S611  OF0S 8vze savl 959
006L 6191 LGS 95zs 6vZL 1,201 2061 1662 20.¢ vLZI  GE9
y66£91 19111 SOLLL 19622 6LSSET $150p YOP6Z  60S6Z  L069 8191  ¥59
ZLoz L991 7665 | 12LS 9961 69101  968¢ L8 Lt Z€9
§611 €66 666 9861 696 €L6L Ll 1€a0r 95662 899 vz
€8zL 6222 6¥lyl  0SL9 ¥9Li 1 6£601 656G 90I1€9 68862 668 129
16Z9% 061Y 8Ly 8vTss 1686 €09¢S 6695S 98756 80LZE  60LZ 029 00€-102
87161 0L601 195zl cYog je4oL
118 269 ¥00g - - - - - - 885l 619
Liesl 810l £9%6 - - - - - - sarl 819 00Z-101
986 | 6861 861 <961 z861 1861 0861 6L61 8.6l (glw)  JoqunN  (Siu)

€ci-Z€1  811-911  20l-10l 88-98 ZLIL 66°86 vy 67 Gl eue wnjeuys  ebuey
snpeg snpey snpeg snpeg snpeg snpey snpeg snpeg snpeg wnged4s y4deg

*(11ed) MC UOISIAIQ O4YN Ul SABAUNS [OSSOA UOJUeoSed WoJ) (4) Sojew|ise ssewo|q po) <|| @|qel



22

%Eb?$)12' Cod abundance (No. x 1073) from stratified random cruises in Division 3L
all).
ATC ATC W. T. W. T. W. T. A. Needler
Depth Stratum Stratum 323-325 333-334 7-9 16-18 37-39 12
Range No. Area 1981 1982 1983 1984 1985 1986
31-50 350 2071 4923 2332 6335 15455 13698 15197
363 1780 802 1960 13050 19374 40659 2439
371 1121 105 1010 4679 8018 1058 151
372 2460 14256 8679 37632 27415 21453 6039
384 1120 - 273 6025 20303 452 52
Total 8552 20086 14254 67621 90565 77320 23878
51-100 328 1519 - - - 285 385 4598
341 1574 1930 975 1359 1512 945 1287
342 585 381 1039 274 439 205 219
343 525 897 - 328 2089 263 617
348 2120 1724 3310 1953 7002 1284 1999
349 2114 2154 1492 1622 8059 3047 2739
364 2817 963 1113 1629 8162 1774 964
365 1041 8693 2090 578 8400 084 1583
370 1320 173 413 727 7799 561 248
385 2356 44 309 318 1827 118 702
390 1481 37 111 111 2483 48 241
Total 17452 16996 10852 8899 48057 9364 15197
101-150 344 1494 2075 5047 1103 3701 2978 2464
347 983 2706 2915 2041 2976 719 1290
366 1394 5197 8022 4473 6221 18207 23099
369 961 2669 1371 2525 2803 1960 21671
386 983 - 861 553 - 1513 1269 5737
389 821 - 1756 - 811 961 985
391 282 - 95 635 32 635 95
Total 6918 13508 19759 10777 18057 26729 55341
151-200 345 1432 2015 3637 2929 2300 4658 5105
346 865 5822 2337 4389 1731 3441 5089
368 334 1316 1429 - 602 2871 6168
387 718 808 3000 - 3072 1253 10618
388 361 - 253 - 528 461 -
392 145 - 147 33 103 60 16
Total 3855 9961 10803 7351 8336 12744 26996
31-50 8552 20086 14254 67621 90565 77320 23878
51-100 17452 16996 10852 8899 48057 9364 15197
101-150 6918 13508 19759 10777 18057 26729 55341
151-200 3855 9961 10803 7351 8336 12744 26996
Total 60550 55688 94649 165427 125937 121410
Upper limit 83240 67092 123077 197373 175516 169896
Lower limit 37860 44285 66220 133481 76355 72925
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Table 13. Cod biomass (t) from stratified random cruises in Division 3L (Fall).
ATC ATC W. T. W. T. W. T. A. Needler
Depth Stratum Stratum 323-325 333-334 7-9 16-18 37-39 72
Range No. Area 1981 1982 1983 1984 1985 1986
31-50 350 2071 6244 3849 8463 16498 11218 21047
363 1780 852 2009 17993 20017 40414 4605
371 1121 137 1363 6126 11210 1304 89
372 2460 20737 6882 44364 27045 29915 11255
384 1120 - 1090 5941 27463 583 53
Total 8552 27970 15193 82887 102233 83434 37049
51-100 328 1519 - - - 299 656 3128
341 1574 2146 901 1949 1760 957 1793
342 585 834 951 263 736 205 233
343 525 1419 - 661 2261 99 690
348 2120 2651 4249 3125 11537 1995 2384
349 2114 3604 3174 2266 8257 3856 3211
364 2817 1932 1800 1946 4536 1419 1298
3656 1041 17904 3702 961 3624 977 1512
370 1320 300 446 1184 7891 597 69
385 2356 38 43 1019 1886 94 1095
390 1481 9 58 852 1130 9 35
Total 17452 30837 15324 14226 43917 10864 15448
101-150 344 1494 3869 7701 1682 6121 4010 3623
347 983 4550 4805 3167 5731 1245 1833
366 1394 9313 11920 8999 7101 27549 34160
369 961 7755 2290 5849 3962 4557 33585
386 983 1414 1430 - 2546 4162 13630
389 821 - 3428 - 2737 2521 1723
391 282 - 487 159 79 325 370
Total 6918 26901 32061 19856 28277 44369 88924
151-200 345 1432 4703 7686 6443 3673 8104 9106
346 865 12012 4212 7746 3003 5805 7670
368 334 5948 3604 - 1222 6011 12300
387 718 1334 9216 - 7465 4056 20225
388 361 - 461 - 616 1951 -
392 145 - 220 109 68 106 11
Total 3855 23997 25399 14298 16047 26033 49312
31-50 8552 27970 15193 82887 102233 83434 37049
51-100 17452 30837 15324 14226 43917 10864 15448
101-150 6918 26901 32061 19856 28277 44369 88924
151-200 3855 23997 25399 14298 16047 26033 © 49312
Total 109706 87997 131267 191701 164448 190731
Upper limit 1563131 105967 175407 226108 212703 264591
Lower limit 66281 70027 87127 157294 116193 116872
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Table 14. Cod abundance estimates (No. x 10~3) from research vessel surveys in NAFO Division 3L
(Spring) .

Depth Stratum ATC ATC ATC ATC ATC ATC WeT. WT
range Stratum are 262 276 290 304-5 317-8 329 28-30 48
(fath) number  (mi<4) 1977 1978 1979 1980 1981 1982 1985 1986
31-50 350 2,071 2,993 1,373 7,756 2,798 829 1,221 15,883 5,893
363 1,780 4,783 2,352 7,616 1,817 3,296 1,924 7,182 7 429
37 1,121 112 477 1,599 2,917 0 189 8,061 926
372 2,460 2,247 8,99 6,135 3,293 5,032 1,477 27,099 12,451
384 1,120 42 56 2,711 1,555 42 42 98 1,906
Total 8,552 10,177 13,227 25,817 12,380 9,199 4,853 58,323 28,605
51-100 328 1,519 72 - 296 - 0 342 257 443
341 1,574 3,161 325 827 1,024 1,004 2,150 3,505 1,661
342 585 768 747 132 417 - 278 586 454
343 525 335 867 768 1,399 867 2,374 1,103 719
348 2,120 875 2,361 3,687 3,456 887 2,467 4,986 5,450
349 2,114 3,385 4,337 4,035 2,997 595 3,729 7,016 6,767
364 2,817 967 599 4,705 2,996 952 1,304 5,821 3,483
365 1,041 781 391 2,481 1,035 - 4,689 1,797 1,516
370 1,320 66 330 817 1,486 0 248 7,394 805
385 2,356 383 59 783 3,139 59 0 2,087 258
390 1,481 1,223 1,056 2,223 1,223 389 139 358 97
Total 17,452 12,016 11,072 20,754 19,172 4,753 17,720 34,910 21,653
101-150 344 1,494 7,327 11,635 15,981 7,947 29,001 9,19 695 4,864
347 983 861 6,254 5,737 10,212 3,247 10,773 1,668 5,519
366 1,394 10,461 - 11,118 5,232 56,749 18,521 41,420 20,339 -
369 961 761 577 2,813 6,757 7,286 1,876 10,950 9,534
386 983 1,599 639 2,749 2,066 2,693 812 5,371 1,783
389 821 2,178 1,130 1,464 5,259 1,140 2,712 8,677 1,380
391 282 921 201 1,117 1,757 688 191 476 603
Total 6,918 24,108 20,436 40,979 39,230 100,804 44,081 69,257 44,022
151-200 345 1,432 5,505 5,321 1,800 6,385 15,264 2,714 2,107 13,160
346 865 782 - 1,380 1,125 2,727 801 714 16,999
368 334 319 - 56 113 1,880 639 1,492 4,250
387 718 108 198 256 108 296 1,419 24,226 5,686
388 361 881 257 190 41 393 989 488 2,520
392 145 44 44 178 5 196 218 1,818 »403
Total 3,855 7,639 5,820 3,860 7,777 20,756 6,780 30,845 43,018
31-50 8,551 10,177 13,227 25,817 12,380 9,199 4,853 58,323 28,605
51-100 17,452 12,016 11,072 20,754 19,172 4,753 17,720 34,910 21,653
101-200 6,918 24,108 20,436 40,979 39,230 100,804 44,08t 69,257 44,022
151-200 3,855 7,639 5,80 3,860 7,777 20,756 6,780 30,845 43,018
Total 53,938 50,554 91,410 78,560 135,716 73,433 193,335 137,299
Upper Limit 67,857 70,457 112,937 93,294 266,824 94,202 255,581 161,282

Lower Limit 40,018 30,651 69,883 63,827 4,608 52,665 131,090 113,317
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Cod biomass estimates (t) from research vessel surveys in NAFO Division 3L (Spring).

Depth Stratum ATC ATC ATC ATC ATC ATC WT WT
range Stratum ares 262 276 290 304-5 317-8 329 28-30 48
(fath) number (mi<) 1977 1978 1979 1980 1981 1982 1985 1986
31-50 350 2,071 5,187 2,106 13,637 7,124 2,539 4,773 31,785 16,344
363 1,780 5,399 3,919 11,237 4,182 7,082 6,721 14,881 12,152
3 1,121 535 1,490 2,439 8,148 0 789 15,647 3,184
372 2,460 1,865 7,006 8,342 7,448 7,155 3,978 44,792 19,171
384 1,120 10 19 3,521 2,480 462 231 284 3,667
Total 8,552 12,996 14,540 39,176 29,382 17,238 16,494 107,389 54,518
51-100 328 1,519 38 - 518 - 0 893 74 838
341 1,574 3,916 1,006 2,468 3,291 2,038 8,495 4,735 8,022
342 585 1,196 3,010 409 961 - 871 429 1,639
343 525 438 1,789 1,190 2,936 946 4,768 795 1,502
348 2,120 1,701 3,546 7,128 7,855 1,966 5,709 7,904 11,590
349 2,114 10,746 8,879 8,800 7,282 1,324 10,182 16,005 27,730
364 2,817 1,101 928 7,884 7,154 1,533 3,938 9,837 9,223
365 1,041 1,112 532 2,953 2,442 - 6,056 2,160 3,324
370 1,320 330 367 1,046 2,807 0 9% 7,054 3,511
385 2,356 422 80 1,118 6,278 M3 0 2,084 424
390 1,481 505 795 2,125 2,798 500 217 261 406
Total 17,452 21,505 20,932 35,639 43,804 8,717 41,228 51,338 68,214
101-150 344 1,494 7,784 20,366 19,398 10,172 50,712 19,583 648 8,032
347 983 1,128 8,492 7,705 16,019 8,043 21,435 3,416 10,419
366 1,394 6,211 - 11,509 5,912 81,497 21,817 45,178 30,705
369 91 2,050 999 2,448 7,406 9,378 4,959 19,297 11,488
386 983 1,228 251 2,881 2,361 4,593 1,279 3,877 1,906
389 821 1,343 1,063 1,098 6,923 478 1,664 6,169 900
391 282 634 356 1,048 2,064 1,212 95 429 826
Total 6,918 20,378 31,527 46,087 50,857 155,913 70,832 79,014 64,276
151-200 345 1,432 13,271 10,687 4,844 11,674 29,493 6,060 2,939 17,444
346 865 990 - 2,137 2,154 4,307 1,223 341 20,427
368 334 404 - 239 796 1,761 809 1,536 6,412
387 718 122 184 459 256 243 2,353 21,491 6,555
388 361 1,181 181 349 108 190 1,321 346 1,572
392 145 30 66 189 0 128 256 2,237 435
Total 3,855 15,998 11,118 8,217 14,988 36,122 12,022 28,890 52,845
31-50 8,552 12,996 14,540 39,176 29,382 17,238 16,494 107,389 54,518
51~100 17,452 21,505 20,932 35,639 43,804 8,717 41,228 51,338 68,214
101 -150 6,918 20,378 31,527 46,087 50,857 155,913 70,832 79,014 64,276
151-200 3,855 15,998 11,118 8,217 14,988 36,122 12,022 28,890 52,845
Total 70,877 78,118 129,117 139,030 218,214 140,578 266,628 239,857
Upper 1imit 93,640 100,261 154,966 166,965 405,205 171,826 337,779 278,797
Lower limit 48,114 55,974 103,267 111,094 31,224 109,329 195,476 200,916
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Division 2J for strata surveyed in all years (fall surveys).

Mean numbers and weights per tow of cod from research vessel surveys in

Year 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Numbers

Mean 74.91 75.68 56.90 68.70 63.36 87.34 134.94 103.57 91.65 220.00
Upper 112.36 104.08 94.09 95.06 118.77 113.11 567.98 137.91 117.81 347.47
Lower 37.45 47.28 19.71 42.34 7.96 61.57 -298.09 69.22 65.50 92.52
Weights

Mean 104.60 126.70 110.80 152.92 154.00 159.84 199.75 133.06 104.36 295.27
Upper 153.79 175.60 185.66 212.54 302.83 215.17 896.24 178.95 133.27 495.49
Lower 55.41 77.81 35.94 93.30 5.17 104.51 -496.75 87.16 75.45 95.05
Table 17. Mean numbers and weights per tow of cod from research vessel surveys in
Division 3K for strata surveyed in all years (fall surveys).

Year 1978 1979 1980 1981 1982 1983 1984 1985 1986
Numbers

Mean 48.54 77.41 39.17 46.20 36.03 50.36 53.26 26.64 127.66
Upper 71.77 132.49 52.66 61.60 44.23 65.59 71.94 34,01 293.22
Lower 25.31 22.34 25.69 30.79 27.84 35.14 34.58 19.27 -37.90
Weights

Mean 86.95 155.36 87.03 100.57 77.41 94.81 98.34 44.34 202.76
Upper 131.76 257.53 113.99 138.67 93.15 116.93 129.84 56.49 470.92
Lower 42.14 53.20 60.07 64.47 61.66 72.68 66.85 32.19 -65.40
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Table 18. Mean numbers and weights per tow of cod from research vessel fall
surveys in Division 3L for strata common to all years and less than 366 meters.

Year 1981 1982 1983 1984 1985 1986
Numbers
Mean 25.19 21.41 38.94 60.31 52.23 41.13
Upper 35.26 26.36 51.37 72.40 74.21 62.15
Lower 15.12 16.46 26.51 48.23 30.25 20.11
Weights
Mean 44 .27 30.25 55.30 64.78 64.11 61.61
Upper 63.92 37.47 74.90 75.72 85.34 94,34
Lower 24.62 23.02 35.70 53.83 42 .88 28.89

Table 19. Mean numbers and weights per tow of cod from research vessel spring
surveys in Division 3L for strata less than 366 meters.

Year 1977 1978 1979 1980 1981 1982 1985 1986
Numbers

Mean 19.54 20.62 33.11 29.68 51.04 26.60 69.70 49.73
Upper 24.58 28.73 40.91  35.25 100.35 34.12 92.14 58.42
Lower 14,50 12.50 25.31 24.12 1.73 19.08 47.26 41.05
Weights

Mean 25.67 31.86 46.77 52.33 82.07 50.92 96.12 86.88
Upper 33.92 40.89 56.13 63.09 152.39 62.24 121.78 100.99

Lower 17.43 22.83 37.41 41.98 11.74  39.60 70.47 72.78
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Table 20. Biomass estimates (000't) of cod from autumn research vessel surveys in
NAFO Div. 2J, 3K and 3L.

Div. 1981 1982 1983 1984 1985 1986

2J 228.8 216.5 267.1 181.7 136.7 405.2

3K 175.0 133.3 172.5 175.3 86.0 356.3

3L 109.7 88.0 131.3 191.7 164.4 190.7

Total 513.5 437.8 570.9 548.7 387.1 952.2
Percentage

Average

2J 45 49 47 33 35 43 42

3K 34 31 30 32 23 37 31

3L 21 20 23 35 42 20 27

Total 100 100 100 100 100 100 100
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Table 21 . Number of sets, mean bottom temperatures and mean depths by depth zone
from fall research vessel surveys in NAFO Division 24.

Depth
range

(m) 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
No. of sets
101-200 22 18 17 19 33 51 38 29 41 30
201-300 43 23 27 22 35 59 46 34 46 40
301-400 18 12 11 13 12 17 17 15 16 13
401-500 ' 15 - - - 10 16 13 10 12 11

Mean temperature

101-200 2.53 0.78 1.27 0.59 1.04 0.13 -0.48 -0.70 -0.32 1.23
201-300 2.87 1.87 2.42 2.04 2.14 1.26 1.14 0.27 0.33 2.42
301-400 3.51 3.15 3.38 2.8 3,09 2.36 2.88 2.13 1.83 3.05
401-500 3.7 - - - 2.92 3.27 3.68 3.38 3.32 3.42
Mean depth

101-200 175 176 173 168 165 166 167 173 170 160

201-300 241 265 253 269 236 255 255 252 239 241

301-400 346 347 341 339 343 339 339 349 342 343
401-500 452 - - - 433 419 463 456 450 439
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Table 22 . Number of sets, mean bottom temperatures and mean depths by depth zone
from fall research vessel surveys in NAFQ Division 3K.

Depth
range
(m) 1978 1979 1980 1981 1982 1983 1984 1985 1986

No. of sets

101-200 - - - - - - 11 13 10
201-300 37 39 41 49 63 51 62 67 46
301-400 33 30 37 46 52 54 58 61 38
401-500 - - - 17 17 15 21 24 13

Mean temperature

101-200 - - - - - - =1.,14 -1.11 0.55
201-300 2.61 1.91 1.73 1.64 1.26 0.98 0.79 0.64 2.06
301-400 3.51 3.06 1.70 2.96 2.84 2.82 2.46 2.03 2.75
401-500 - - - 3.30  3.13 3.34 3.20 2.65 3.01
Mean depth

101-200 - - - - - - 178 170 157

201-300 256 258 258 251 255 256 254 257 250

301-400 328 340 332 332 329 330 340 340 341

401-500 - - - 454 444 447 452 452 453




Table 23 . Number of sets, mean bottom temperatures, and mean depth by depth
zone from fall research vessel surveys in NAFQ Div. 3L.

Depth
range
(fath) 1981 1982 1983 1984 1985 1986
No. of sets
31-50 22 21 23 46 51 35
51-100 51 51 80 76 111 59
101-150 15 27 39 46 53 28
151-200 11 20 24 22 30 13
Mean temperature
31-50 0.18 1.24 -0.17 -0.67 -0.12 0.40
51-100 -0.43 -0.67 -1.16 -0.96 -1.14 -0.61
101-150 0.63 0.46 -0.31 -0.22 0.15 0.89
151-200 2.66 2.39 2.18 2.26 1.66 2.53
Mean depth
31-50 77 76 79 76 76 77
51-100 133 142 147 139 136 139
101-150 214 233 221 225 220 231
151-200 317 322 315 319 311 318
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Table 74, Mean number per tow of cod at age from research vessel surveys in
Division 2J for strata surveyed in all years (fall surveys).

Age 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

1 0.0 0.0 0.0 0.38 0.0 1.28 2.41 0.63 0.07 0.04
2 3.98 0.60 0.35 1.64 4.50 3.72 17.08 6.38 1.86 2.69
3 11.50 8.86 1.54 1.40 3.31 21.98 20.39 20.15 11.19 10.01
4 34.69 16.35 12.93 4.77 2.48 7.73 31.40 19.97 27.25 36.85
5 15.87 33.06 18.96 21.67 4,57 5.38 19.94 32.12 16.85 82.93
6 3.49 11.32 18.26 22.13 18.41 5.15 10.72 12.26 20.43 48.70
7 1.62 2.51 2.60 13.13 16.48 15.94 5.50 2.96 9.04 25.49
8 1.46 0.91 0.82 1.90 10.42 14.02 14.95 1.87 1.56 10.27
9 1.14 0.72 0.5 0.55 2.16 9.52 6.80 4.21 1.06 .85
10 0.63 0.52 0.32 0.40 0.55 1.60 4.31 1.81 1.46 .78
11 0.24 0.28 0.32 0.26 0.09 0.43 0.90 0.79 0.53 J1
12 0.12 0.13 0.12 0.31 0.15 0.20 0.29 0.38 0.27 .41
13 0.05 0.16 0.05 0.10 0.16 0.12 0.13 0.06 0.04 13
14+ 0.07 0.25 0.09 0.33 0.23 0.27 0.16 0.03 0.03 13

Total 74.91 75.68 56.90 68.70 63.36 87.34 134.94 103.57 91.65 220.00
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Table 25 . Mean number per tow of cod at age from research vessel surveys in
Division 3K for strata surveyed in all years (fall surveys).

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986
1 0.0 0.0 0.21 0.01 0.27 0.97 0.31 0.01 .43
2 0.31 0.16 1.20 1.55 2.13  3.93 3.92 0.73 3.00
3 3.27 2.68 1.63 6.38 2.06 8.53 6.77 3.35 6.01
4 14.27 18.23 2.35 4.00 5.86 7.22 11.70 5.16 29.94
5 17.40 30.00 13.24 4.36 5.78 12.72 9.43 7.03 36.12
6 7.98 17.84 14.47 14.56 3.24 3.89 9.68 3.50 25.07
7 2.55 4.58 3.13  10.53 6.83 2.63 3.59 3.37 12.83
8 1.19 2.30 1.51 3.27 6.66 4.63 1.80 1.04 7.73
9 0.74 0.56 0.56 0.60 1.94  3.59 2.88 0.78 2.95

10 0.58 0.48 0.38 0.28 0.75 1.25 1.74 0.72 .98

11 0.04 0.33 0.03 0.23 0.20 0.44 0.7 0.61 1.22

12 0.12 0.07 0.23 0.24 0.09 0.19 0.34 0.18 .85

13 0.04 0.05 0.08 0.07 0.07 0.08 0.12 0.07 31

14+ 0.04 0.15 0.16 0.14 0.1 0.27 0.26 0.06 .22

Total 48.54 77.41 39.17 46.20 36.03 50.36 53.26 26.64 127.66
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Table 26 . Mean rumber per tow of cod at age fram research vessel surveys in
Division 3L for strata surveyed in all years (fall surveys).

Age 1981 1982 1983 1984 1985 1986

1 0.41 0.43 0.67 0.36 0.01 04

2 0.40 2.85 3.67 1.64 1.40 1.07

3 7.04 2.05 13.99 11.53 11.04 2.36

4 2.93 6.85 5.40 19.05 14.69  11.01

5 2.79 2.91 7.80 5.22 12.48 9.49

6 4.17 2.15 1.45 10.61 5.92 9.73
7 5.87 1.79 1.39 1.70 3.92 3.05

8 1.09 1.62 2.42 1.19 81 2.30
9 0.22 0.30 1.30 1.04 3 89
10 0.08 0.09 0.46 1.09 46 35
1 0.04 0.05 0.13 043 33 45
12 0.03 0.06 0.06 0.25 A3 24
13+ 0.13 0.06 0.19 0.18 .08 17
Total 25.19 21.41 3B.% 60.31 52.23 41.13
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Table 28. Age 6+ abundance index for cod in Div. 2J3KL for the period 1978-86
derived from Canadian research vessel surveys.

Year 2J 3K 3L Ave.
1978 16.80 13.28 (3.16) 9.78
1979 23.14 26 .36 (4.35) 16.01
1980 39.11 20.55 (19.24) 24.64
1981 48.65 29.92 11.63 26.69
1982 47.25 19.93 6.12 20.80
1983 43.76 16.97 7.40 19.55
1984 24.37 21.12 16.49 19.93
1985 34.42 10.33 12.58 17 .36
1986 87.47 52.16 17.18 45.86
Area 17360 21792 29969
3L Spring 7+ 3L FALL 6+ 7+/6+
1982 8.74 1981 11.63 1.331
1985 13.56 1984 16.49 1.216
1986 11.50 1985 12.58 1.094
Ave. 1.214
1979 2.60 1978 (3.16)
1980 3.58 1979 (4.35)

1981 15.85 1980 (19.24)
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Table 29. Recruitment indices from Fall surveys for the period 1978-86.
Age 3 Age 4 Age 5

Year-
class 2J 3K 3L 2J 3K 3L 2J 3K 3L
1973 33.06 17.40 (5.79)
1974 16.35 14.27 (16.54) 18.96 30.00 (7.80)
1975 8.86 3.27 (6.83) 12.93 18.23 (12.89) 21.67 13.24 (10.07)
1976 1.54 2.68 (2.64) 4.77 2.35 (7.85) 4.57 4.36 2.79
1977 1.40 1.63 (5.51) 2.48 4.00 2.93 5.38 5.78 2.91
1978 3.31 6.38 7.04 7.73 5.86 6.85 19.94 12.72 7.80
1979 21.98 2.08 2.05 31.40 7.22 5.40 32.12 9.43 5.22
1980 20.39 8.53 13.99 19.91 11.70 19.05 16.85 7.03 12.48
1981 20.15 6.77 11.53 27.25 5.16 14.69 82.93 36.12 9.49
1982 11.19 3.35 11.04 36.85 29.94 11.01
1983 10.01 6.01 2.36
Survey

area

(mi¢) 17360 21792 29969

20 3KL
Age
3 4 5

1973 16.30

1974 15.78 17.60

1975 6.22 14.58 13.98

1976 2.38 5.34 3.73

1977 3.25 3.15 4.44

1978 5.90 6.76 12.40

1979 7.06 12.50 13.30

1980 13.88 16.95 11.86

1981 12.19 14.84 36.33

1982 8.65 24.77

1983 5.43




38

Table30 . Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 2J3KL for the years 1962-79.

Country/Gear 1n Power Month 1n Power

Can-N 0QTB-4 -0.333 Jan 0.0000
Can-N 0TB-5 0.000 Feb 0.052
ESP 0TB-6 0.244 Mar -0.170
PRT 0TB-6 0.333 Apr -0.056
PRT 0TB-7 0.663 May -0.270
June -0.494
July -0.699
Division In Power Aug -0.699
2J 0.000 Sept -0.709
3K -0.161 Oct -0.724
3L -0.275 Nov -0.654
Dec -0.516

FEGRESSION OF HMULTIFLICATIVE MODEL

MULTIFLE B, s srronvess 7

0.773
MULTIFLE R SQUARED,,,,, 0.598

AMALTSIS OF VARIANCE

SOURCE OF SUMS OF MEANM
VYARIATION F SQRUARES - SQUARES F-VALUE
IMTERCEFT i 4,487E() 4,4887EQ
REGRESSION 34 3.925€E2 1,154€E1 66,194
TTFE 1 4 4,528E1 1,632E1 93,587
TTFE 2 11 1.182€E2 1,075€1 41,639
TTFE 3 2 1.767E1 8.834E0 50,560
TTFE 4 17 2,010E2 1,182E1 67.803
RESIDUALS 1515 2,442E2 1,744E%

TOTAL 1530 b.5613E2
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Table31 . Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 2J3KL for the years 1978-86.

Country/Gear 1n Power Month 1n Power
PRT  QTB-7 -0.493 Jan 0.000
PRT 0TB-6 -0.276 Feb 0.048
Can-N 0TB-4 -0.217 Mar -0.264
Can-N 0TB-5 -0.053 Apr -0.258
Can-M 0TB-5 0.398 June -0.942
July -1.048
Aug. -1.187
Division 1n Power Sept -1.147
3K -0.385 Nov -0.887
REGRESSION OF MULTIFLICATIVE MOLEL
MULTIFLE Fo oot 0080?
MULTIFLE F SQUARED ., ., .. 0,654
AMALTSIS OF YARIAMCE
SCURCE OF SUMS OF MEAM
VYARIATIOHN nLF SAVARES SQUARES FeVALUE
IMTERCEFT 1 8.182€E1 8.,182€E1
REGRESSIOHN 26 2.,4B5E2 ?.558BEQ 39.256
TrFE ] 5 3.048E1 6. 097E( 25.041
TTPE 2 11 8.,022€E1 7.292E0 29.952
TYFE 3 2 3,793E1 1.8946E1 77.8%1
TYFE 4 g 4,615E1 S.768BEQ 23:+673
RESIDUALS 5339 1.,312E2 2+.435E71
TOTAL 366 4,.616E2
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Igg;ejg?*. Commercial catch rate index for cod in Div. 2J3KL for the period

PREDICTED CATOH RATE

LM TRAMESFORM RETRAMSFORMED
TEAR HEAM s, E, MEAM 5,E, CATCH EFFORT
1962 0.,7408 0.00487 2,281 0.187 502572 220324
1943 0.7847 0.00584 2.38% 0.1%0 509209 213168
1964 0.71%4 0.0062 2.233 0.176 6024851 249827
194653 0.5564 3.0050 1.898 G.147 545035 287172
1986 0.612% 00,0056 2.008 $.150 5245035 241144
19467 6.7033 0.0032 2.19% 0.15%9 6117484 278218
1248 0.46318 0.0048 2.08¢9 0,145 810014 387786
17469 0.4517 00,0059 1.710 0,120 7E3690 440782
1270 0.3057 0.,00382 1.477 0.104 G20226 352114
1971 0.1279 0.0032 + 237 0.089 4393518 355374
1972 0.,0093 G,0034 1,098 0.081 458295 417252
1973 0.0007 0.0060 1.08% 0.089 354509 25645
1274 0.,1114 0.,0045 214 0,078 372650 304519
19735 0.1378 0.0039 1.274 0.098 287308 225692
1974 T0.0629 0,0076& 1,021 0.089% 214220 209848
1977 “0,5887 0.00356 0,404 0.043 172720 285973
1278 05693 0.,0063 0,614 G.049 138559 225085
197% 0.0874 0.00358 1.138 0.0%1 1646879 140329

Iggéeggv . Commercial catch rate index for cod in Div. 2J3KL for the period

FREDICTED CATOH RATE

L. TRAMHSFORM RETREAMSFORMEDR
TEAR HEAN S,E, ME AN s, E, carcH EFFORT
1278 0.56412 ¢.0130 2.131 + 242 13855% 65016
1979 0.7682 0.0078 2.960 0.293 16487% 56381
1980 1.1409 0.009¢9 3.518 G.349 175788 479457
1781 1.3638 0.0095 4,397 0,428 170712 38820
1982 1,2891 G.0082 4.084 0.3269 229774 SH24B
1983 1.4803 0.0031 4,844 0,436 232345 47742
1984 1.5908 ¢.0089 5.520 0.320 230387 41740
1985 1.78620 0.00%9 5.347 0.6352 231368 35371

1986 1.6440 0,0103 5.817 0.3590 251317 43238
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Table 31. Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 2J for the years 1962-79.

Country/Gear In Power Month Tn Power
ESP 0TB-6 -0.286 Jan 0.000
PRT 0TB-6 - =0.130 Feb 0.003
Can-N 0TB-4 -0.056 Mar -0.287
Can-N 0TB-5 0.000 Apr -0.147
PRT 0TB-7 0.220 May -0.356
June -0.562
July -1.107
Aug. -0.910
Sept. -0.896
Oct -0.959
Nov -0.880
Dec -0.468

FEGRESSION OF MULTIFLIDATIVE HMODEL

HL‘]L‘TIF.L‘E F:OOQGOfQQOOQ#* O»\DJS:;.
MULTIFLE R SQUARED,,,,, 0,725

AMALTSIE OF YARIAMCOE

SOURCE OQF SUMS OF ME S
YORTIATION niF SRUARES aRULaRES FeW S E
ITHTERCEFT 1 5.,108%1 5. 10881
REGRESSIOM 32 1.19782 3. 740E0 30,405
TYFE | 4 1.134E1 2.835£0 23,201
TYFE 2 11 4,903E1 4,458€0 36,481
TTFE 3 17 764761 4,498E0 25,811
RESIDUALS 372 4,546E1 1,222E71

TOTAL 405 2,162E2

~
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Table 35 . Analysis of variance and regression coefficients from the regression of
1n catch rate for cod in Div. 2J for the years 1978-86.

Country/Gear 1n Power Month 1n Power
Can-M 0TB-4 0.000 Jan 0.000
PRT 0TB-6 0.237 Feb -0.232
PRT 0TB-7 0.399 Mar -0.317
Can-N 0TB-5 0.774 Apr -0.051
Can-N 0TB-4 0.971 May -0.640
Can-M 0TB-5 1.112 June -1.065
July -1.473
Aug. -2.196
Sept. -2.012
Oct -2.916
Nov -1.725
Dec -1.305
FREGRESSIOMN OF MULTIFLICATIVE MODEL
MUL‘TIF.LE FE#’)’O}QOO&QO#‘ 00’;‘02
MULTIFLE R SQUARED,,,,, 3,814
AMALTSIS OF VYARIAMOE
SQURCE OF SUME OF ME S
YaRIATION oF SRUARES TRUARES FaaVSLUER
INTERCEFT 1 7. 50581 7 50581
REGRESSION 24 4,408E1 2.670E0 15,631
TTFE ] 3 3.351E0 1.470E(Q .77
TTFE 2 i1 I,194E] 2+F04E0 17,000
TrErE 3 g 1.817E1 2,274E0 13.3128
RESINUALS 86 1.449E1 1.708E™1

TOTAL 111 1.538€2
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Table 36 . Analysis of variance and regression coefficients from the regression of
Tn catch rate for cod in Div. 3K for the years 1962-79.

Country/Gear 1n Power Month Tn Power
ESP 0TB-6 -0.098 Jan 0.000
PRT O0TB-6 -0.094 Feb 0.032
Can-N 0TB-5 0.000 Mar -0.156
Can-N 07B-4 0.103 Apr -0.086
PRT 0TB-7 0.247 May -0.218
June -0.416
July -0.785
Aug. -0.822
Sept. -0.740
Oct. -0.696
Nov -0.656
Dec. -0.439

. REGRESZION OF MULTIFLICATIVE MODEL

}iUL‘TIFLE FZOQ“-#Q'#OOOQO 0
MULTIFLE R SQUARED,,,,., 0

AMALTEIS OF YARIANCE

SOURCE OF SUME OF MEAM
VARIATION oE SRUARES SRUARES FaVALUE
IMTERCERT 1 G, A4RFE"] 2,405E
FEGRESSION 32 F.I571E1 2.997EQ 19.317
TTFE | 4 723180 1.808E¢ 11.651
TYFE 2 i1 J3.4675E] 3+341EQ 21,532
TYFE 3F 17 7.22211 4.243E0 27.3890
RESIDUALS 438 &+ 798E1 1.552E7]

TOTAL 471 1.648E2
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Table 37 . Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 3K for the years 1978-86.

Country/Gear In Power Month In Power
PRT 0TB-7 -0.455 Jan 0.000
PRT 0TB-6 -0.150 Feb 0.128
Can-M (0TB-4 0.000 Mar -0.227
Can-N 0TB-4 0.071 Apr -0.315
Can-N 0TB-5 0.091 May -0.534
Can-M 0TB-5 0.451 June -0.856
July -1.086
Aug. -2.231
Sept -1.606
OCt -10325
Nov -1.173
Dec -0.770
FREGRESSIOMN OF MULTIFLICATIVE MODEL
M!JLTIF‘LE F:Q'l-fbftl'ét('bét 0§881
MULTIFLE R SQUARED,,,,, 0,774
AMSLTYTESIS OF VARILIAMCE
BOURCE OF SUME QF B
YARIATION LrF BRUARES ERUARES [ < £
IMTERCEFT 1 F.044E1 7 044E1
REGRESSION 24 7.858&E1 3.274EQ 22,489
TYRFE 1 5 5.351EQ 1,278E0 Fe170
TTFE 2 11 2.860E1 2.400EQ0 18,683
TTFE 3 g 3.8%93E1 4.867E0 34,915
FRESIDUALS 1463 2.,272E1 1.,394E71

TOTAL 188 1.917€2
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Table 38 . Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 3L for the years 1962-79.

Country/Gear In Power Month Tn Power
Can-N (TB-4 -0.268 Jan 0.000
Can-N 0TB-5 0.000 Feb 0.006
ESP 0QTB-6 0.474 Mar -0.098
PRT 0TB-6 0.524 Apr 0.026
PRT 0TB-7 0.831 May -0.262
June -0.483

July -0.552

Aug -0.511

Sept. -0.566

Oct -0.625

Nov -0.493

Dec -0.496

FEGRESESION OF MULTIFLICATIVE MODEL

HUL‘TIF‘LE F:QGOQOQOOOQOI-O 0&752
MULTIFLE R SQUARER,, .., 0,544

AHAal.YRIE OF YARIAMOE

SOURCE OF SUME OF ME AN
VARIATION oF SRUBRES SRUARES Fevalug
IMTERCEFT i 1.48081 1.6B0E
REGRESSION 32 1.496E2 44+ &74ED) 24,105
TTFE ] 4 S5.910E1 1.477E1 B2.516
TrEE 2 11 365281 3.320EQ 18,841
TTFE 3 17 7 262E1 s 272EQ 23.85¢9
RESIDUALS 641 1.143€82 1.79171

TOTAL 574 2,811E2
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Table 39 . Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 3L for the years 1978-86.

Country/Gear 1n Power Month In Power
PRT 0TB-7 -0.548 Jdan 0.000
Can-N 0TB-4 -0.436 Feb . 0.426
Can-N 0TB-b -0.191 Mar 0.034
Prt 0TB-6 -0.159 Apr -0.142
Can-M (0TB-4 0.000 May -0.645
Can-M 0TB-5 0.354 June -0.852
July -0.777
Augo -0'763
Septc —0¢683
Oct- -00706
Nov. -0.520
Dec. -0.188
FREOGREESSION OF MULTIFLICATIVE MODEL
MUL'TIF.LE F:+V000§'00&)0+ 00821
MULTIFLE R SQRUARED,,, ., 0,674
ARALTSIS 0OF VYARIAMNCE
SQURCE OF SUMEs OF ME &M
YORIATIONM k oF SRAUARES SRUARES FeYalLUe
IMTERCEFRT 1 1.87871 1.87%5E71
REGRESSION 24 &.5462E1 2,734EQ 20,852
TYFE 1 b 1.3846E1 2.771E0 21.132
TTFE 2 11 3,323€E1 3.021ED 23,034
TTYFE  3F g 3.250EQ 1.031E( 7.8484
RESIDUALS 242 3.,173E1 1,31171

TOTAL

7.735E1
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ng;e7%9 . Commercial catch rate index for cod in Div. 2J for the period
1962-79.

FREDICTED CATCH RATE

L.t TRAMSFORM FRETRAMNSFORMKED
TEAR MEAHN 5,E, MEAM 5,E, CATCH EFFORT
1962 1,3438 0.0106 4,054 0.417 250245 61729
1963 1.2571 00,0102 Z2.718 0,376 211622 56937
1964 1.1422 06,0101 3.315 0,333 195032 58837
1965 1.0878 0.0071 3.141 0.2979 252323 20339
1766 1.,0603 0.0084 3,087 0.280 243688 79724
1947 1,1448 0,0082 3.294 0.204 240078 70738
1948 1.1403 00,0077 3,313 0.291 340807 1026884
1949 1.01%90 0.0078 2.934 2860 360701 123014
1970 0.7456 0.0084 22323 0.204 178786 20382
1971 0.6349 0.0080 1.998 6,179 130214 75188
1972 0+4255 0.0098 1,619 0+150 149743 72499
1973 00,4190 0,0115 1,607 0,172 57727 35918
1974 0.,7481 0.0133 2,231 0. 257 121267 54344
1975 0.7860 00,0105 2.321 0,238 819338 35325
1975 T0.2719% 3.0709 0.782 0,209 346326 44302
1277 “0.3328 0.0131 0.756 0.087 434332 57631
1978 T0.3751 0.0130 0.394 0,068 28866 48571
1979 00,2380 0.0196 1.336 0.1854 24175 18079

Table 41 . Commercial catch rate index for cod in Div. 2J for the period
1978-86.

FREDICTED CATCH RATE

-

L. TRAMSFORM RETRANSFORMED
TEAR MEAN s E, MEAM sS,E, CATCH EFFORT
1978 T0.1025 00,0410 0,964 0.194 288646 29949
1979 0,7620 0,0225 2:.310 0.346 24175 10447
1980 0.8174 0.0265 2,438 0.396 38237 15695
1981 1,5665 0.,0303 3.143 0.8932 41136 7999
1982 1,2576 0.0203 3.795 0.3541 B1736 21337
1983 1.8503 0.0234 6.854 1.048 01619 7531
1984 1.5449 0.0303 5.033 0.874 25289 025
1985 1.4250 0.0424 4,437 6.9209 11559 2605

1986 1.2499 0.0574 3.696 0.878 24578 66350



Table 22 .

1962-79.

FREDICTED

CATCH EATE

.M TRAMNSFORM

SiEQ
0.0143
0.0145
0.0144
0.0142
0.013%9
0.0136
0.0132
0.0114
0.0136
0.0130
0.0129
0.0126
0.0130
G.0110
3.0173
0.0119
G.01352
00,0152

CATOCH RATE

M TRAMSFORM

TEAOR ME&H
19262 0.768%4
1943 0.72264
1244 0.90464
L7835 0.719%9
1764 G+6561
1967 0.84583
1948 0.6714
194% J.53682
1976 0.4384
1271 0.1877
1972 0.2435
1973 00,1801
1974 0.2192
1975 0.3537
1976 0.2380
1977 T0.6013
1978 T0.46%943
1979 “0.03%1
Table 42
1962-79.
FREDICTED
TEAR MEAM
1978 0.0133
127% 0.44463
1280 0.7439%
1981 1.1974
1982 0,9627
1232 1.,0143
1984 1.6157
1233 1.7151
1986 1.30446

SQEQ
0.0124
0.0103
0.0156
0.0129
0.0155
00,0109
D.00%6
0.0097
0.0101
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RETRAMESFORMED

MEAN
2,381
2.700
2,654
2.203
2.069
2.303
2.144
1.897
1.564
1.294
1.370
1.286
1.337
1.534
1.35%
0.589
6,533

1.031

=
-’oEo

0.301
0.324
0.318
0.262
0,243
0.2%1
0,244
0,202
0.194
0.147
0,135
0,144
0,152
0.141
0,178
0.064
0.066

0.127

RETRAMSFORMED

MEAN
1.07%
2.034
2.23%
3,529
2.787
2.941
3.371
F.932
3.934

B.E,
0.134
0.209
0.279
0.401
0.347
0.307
0.527
0.335

0,396

88370
122830
131622

72434

89744
101919
136740

PRIVE

71000

79844
145183
172951
139955
128385
101192¢

56788

43023

65483

CaToH

93093
108528
89604

Commercial catch rate index for cod in Div. 3K for the period

EFFORT

37432
45473
S7078
329445
43373
30719
73116
2387
54684
61401
104704
134494
119440
8346338
74434
745437
BO4S6Y
63484

Commercial catch rate index for cod in Div. 3K for the period

EFFORT

3288¢%
321357
29248
14137
197467
25403
17333
182954

22426
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Table a4 . Commercial catch rate index for cod in Div. 3L for the period

1962-79.
FREDICTED CATCH RATE
LH TRAHNSFORM FRETRANSFORMED
TEAFR MEA M s,E, MEAN 3,E,
19462 0.7300 0.0176 2.250 0.297
1963 0.835446 0.0153 2,551 0.314
1944 0.7576 0.0143 2,317 0.276
1963 0.35349 0,0137 1.855 0.216
1964 0.6300 0.0129 2.041 0.231
1947 0.71464 0.0116 2,222 0.239
19268 0.,463179 0,0113 2,048 0.217
1949 0.4501 0.0117 1.7906 0.184
12706 0.,3557 0.0117 1,882 G,1567
1971 0.1116 0.,0122 1.215 0,134
1972 “0.0093 $.,0108 1.678 0.112
1973 T0.0027 0.0126 1.084 0,121
1974 00,0308 0.0150 1,126 ©.137
1975 0.0111 0.0121 1,079 0.121
1976 “0.,0881 00,0141 0,995 - 0,118
1977 T0.3397 0.0118 0,774 0,084
1978 00,1430 0,0197 0,939 G.131
1979 5.1358 0.01461 1,243 0,157

Table 35 . Commercial catch rate index for cod in
1978-86.

FREDICTED CATCH RATE

LK TRAMSFORM RETRAMNSFORMED
TEAR ME AN 5,E, MEAN S,E,
1978 0.3264 0.0212 1.789 0,260
1979 0.4717 0.0164 1.698 0.217
1980 0.,6253 00,0170 1.979 0.257
1981 0.666%5 0.0143 2.065 0.247
1982 00,6591 0.0139 2,050 0.241
1983 0.7413 0.0115 2,229 0.23%8
1984 0.8037 00,0116 2.372 0.2355
1985 1,0177 0.0140 2,934 0.3446

1986 1.0613 0.0130 3.067 0.349

164117
156341
215099
185828
181474
258205
266112
229182
196559
1920755
158544
123831
21428
F7133
78394
72443
&H670
77233

Div. 3L for

103874
112005
111451
137935

EFFDORT

100191
g8%33
116199
130054
1343773
1264659
196941
147186
114232
81461
70165
78827
P3572
71018

62155

the period

EFFORT

- — b
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2J

Catch rate indices for Div. 2J3KL cod analyzed in two time periods
Year

(1962-79, 1978-86) and combined using overlapping years (1978-79).

Table 46 .
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Table 47. NAFO Div. 2J3KL catch rates of cod analyzed by division and combined
using survey biomass estimates compared with catch rates standardized using the
multiplicative model.

Standardized

Year 2J 3K 3L 2J3KL 2J3KL
1978 0.964 1.079 1.789 1.222 2.131
1979 2.310 2.036 1.698 2.060 2.960
1980 2.436 2.239 1.979 2.252 3.518
1981 5.143 3.529 2.065 3.811 4.397
1982 3.795 2.787 2.050 3.011 4.084
1983 6.854 2.941 2.229 4.392 4.846
1984 5.033 5.371 2.372 4.419 5.520
1985 4.437 5.932 2.934 4.495 6.547
1986 3.696 3.934 3.067 3.600 5.817
% Biomass & 42 31 27 100

a)% Biomass averaged over the period 1981-86 (From Fall Surveys)

ReTationship

Slope 0.758
Intercept -0.103
r2 0.83
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Table 48 . Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 2J3KL for the years 1962-79 and excluding data from
the first quarter.

Country/Gear In Power Month 1n Power
Can-N 0TB-4 -0.357 Apr 0.000
Can-N 0TB-5 0.000 May -0.225
ESP 0TB-6 0.257 June -0.441
PRT 07B-6 0.367 July -0.648
PRT 0TB-7 0.705 Aug -0.640
Sept -0.653
Oct -0.683
Division 1n Power Nov -0.612
. Dec -0.455
3K -0.133
3L -0.230

FREGRESSIOMN OF MULTIPLICATIVE MODEL

MULTIFLE By, v nsssssos 0.7
MULTIFLE R SQUARELD, ,,,, 0

AHALYSIE OF VARIAMOE

SOURCE OF SiiME O B &
YARIATION nF SQRUARES CRUARES Fe\WaLLUE
IMTERCEFT 1 4, 072E71 3. Q07 2ET
REGRESSION 31 2,507E2 8, 089E0 53,444
TYFE ] 4 5.33361 1,33381 86,445
TYFE D 8 4.352E1 7. 9I9EQ 51,479
TYFE 3 2 9, 174E0 4,563E0 29,585
TYFE 4 17 1,303E2 7. 666E0 45,709
RESIDUALS 1141 1,760E2 1.542E71

TOTAL 1173 4,271E2
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Table 49 . Analysis of variance and regression coefficients from the regression of
1n catch rate for cod in Div. 2J3KL for the years 1978-86 and excluding data from
the first quarter.

Country/Gear Tn Power Month In Power
Can-N 0TB-4 -0.332 Apr 0.000
PRT 0TB-7 -0.295 May -0.460
PRT 0TB-6 -0.166 June -0.659
Can-N 0TB-5 ' -0.109 July -0.758
Can-M (0TB-4 0.000 Aug. -0.912
Can-M 0TB-5 0.404 Sept -0.829
Oct -0.754
NOV. _00574
Division Tn Power Dec -0.343
2J .
3K -0.378
3L -0.704
REGRESSION OF MULTIFLICATIVE MOIDEL
MUL'TIF.LE F:O L R I B R R BE 2R R B 00?77
MULTIFLE R SQUAREDR,, ..., 0,404
AHALYEIS OF YARIAMIOE
SOURCE OQF SUMS OF ME @
VOARIATION L SRUARES SQRUARES FoYal UE
IHTERCEFT 1 7 ESIEQ 9L AS3EQ
REGRESSIOHN 23 1.124E2 4,884E0Q 24,983
TTFE 5 2.12581 4,250E0 21.729
TTYFE 2 B8 2,.6735E1 3.344E0 17,099
TTFE - 3 2 2.093E] 1.047E] 53,320
TTFE 4 8 1.696E1 2,120E0 10,838
FESIDUALS 377 737381 1.956E7]
TOTAL 401 1.958E2
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Table 5o . Comercia] catch rate index for cod in Div. 2J3KL for_ the period
1962-79 (Analysis conducted excluding data from the first quarter)-

FREDICTED O&TCH RATE

Ll TRAHNSFORM FETRAMNSFORMED
TEAR MEAM 5,8, ME A M 5,E, CATCH EFFORT
19462 0.5292 00,0042 1.83¢ 0.118 S5C2572 274631
1963 0.+.46090 0.0037 1.982 0.121 507209 254858
1764 0.4882 0.00348 1,737 0,105 6026451 343022
1945 0,3233 ¢.0037 1,490 6.091 345035 365844
172466 0.4413 0.0034 1.477 G.0%78 524505 312820
1967 0.5910 0.0032 1.948 0.110 6117464 3141064
1948 0.4935 00,0033 1.7467 0,101 310014 458532
15479 0.1837 0.0032 + 296 0.073 783690 581519
1970 0.1331 6.0032 1.232 0.070 520226 422239
1971 TO.0924 0.0033 0,983 0.057 439518 447019
1972 “$.1488 0.,0033 0.911 0,034 458295 503171
1973 T0.1477 0.0035 0.930 0,058 3543509 381088
1974 “0.0331 0.0048 1,043 0.071 372450 357397
1975 T0.1125 0.0047 0.943 G.056 287508 293541
1976 T0.2%903 G.0086 0,805 G.0865 21422¢ 265991
1277 TG.5737 0.0031 0.607 0.043 172720 284503
1278 T0.7341 00,0069 0.517 0.043 138559 2481727
1979 “0.1537 0.0055 0.924 0.0469 164879 180847

Table 51%s. Commercial catch rate index for cod in Div. 2J3KL for the period
1978-86 (Analysis conducted excluding data from the first 'quarter);-

FREDIOCTED CATCH RATE

LM TRAMSFORM FRETRANSFORMED
TEAR HMEAN 5 ,E, MEAM s, E, CATCH EFFORT
1978 “0.,53601 0.0132 0,824 0.072 138859 221397
197% TQ.470% 0.00%92 0.5686 0.0466 164687% 243428
1980 T0.2535 0.0089 0,831 0.080 175788 2064680
1981 T0.23346 0.00%0 0,832 0.081 170712 200351
1982 “0.1624 0.0070 0.234 0.078 229774 245902
1983 “0.1378 Q.0073 0.957 0.083 2323245 242672
1984 T0L.0225 0.,0075 1.074 0.0%3 230387 214424
1283 0.1638 0.0070 1,295 0.108 231548 178885

1986 0.1243 0.,0083 1,244 0.113 231517 202210
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Table 52 . Analysis of variance and regression coefficients from the regression of
In catch rate for cod in Div. 2J3KL for the years 1962-79 and excluding data from
the first and second quarters.

Country/Gear In Power Month In Power

Can-N  0TB-4 -0.122 July 0.000

Can-N  0TB-5 0.000 Aug 0.024

ESP 0TB-6 0.299 Sept 0.013

PRT 0TB-6 0.372 Oct -0.017

PRT 0TB-7 0.656 Nov 0.049
Dec 0.201

Division 1n Power

2J 0.000

3K -0~ 128

3L -0.197

FREGRESSION OF MULTIFLICATIVE MODEL

MULTIF'L‘E F‘.Obfﬁitf!'OOQ('f
MULTIFLE B SQUARED,,,,,

0.584
0.471

AMALTEISE OF VaRIanNCE

SQURCE OF SiUMs OF ME QM
YORTATION nFE SRUSRES SRUARES Foe G OLLIE
IMTERCEFT 1 1.320E1 1.320E1
REGRESSION 28 2,152E1 3.269E0 21,482
TYFE | 4 1.894E1 4,735E0 31,404
TTFE D 5 2,902EQ 5.803E71 3,850
TYFE 3 2 4,067E0 2,033E0 13,487
TTFE 4 17 4.550E1 3.B53E0 25,557
RESIDUALS 682 1.028E2 1.508871

TOTAL

711

2,075E2
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Table 53 . Analysis of variance and regression coefficients from the regression of
1n catch rate for cod in Div. 2J3KL for the years 1978-86 and excluding data from

the first and second quarters.

Country/Gear 1n Power Month In Power
PRT 0TB-7 -0.701 July 0.000
Can-N  0TB-4 -0.523 Aug. -0.202
PRT 0TB-6 -0.359 Sept -0.125
Can-N  0TB-5 -0.352 Oct -0.084
Can-M 0TB-4 0.000 Nov 0.071
Can-M  0TB-5 0.328 Dec 0.383
Division In Power
2J 0.000
3K -0.170
3L -0.236
REGRESSION OF MULTIPLICQT;VE MODEL
MULTIF'L'E F:OOQ [ K S IR S AR IR 00720
MULTIFLE R SQUARED,,.,,, 0,518
AMAGLTIIS OF YAaAasRIAMCE
SOURCE OF cuUMs OF M &1
YARIATIOM Or CSQRUARES SRUAMRES o WY L ED
INTERCEFT 1 5.9P7ETL 5.RP7ET]
REGRESSION 20 2,937E1 1.489E0 2,570
TrRE | 5 1.194E1 2,388EQ 15,382
TTFE 2 3 7+353BEQ 1.308E0 .824
TrEE 3 2 7.871ET] J.FREET] 2+3%97
TrFE 4 8 3.837EQ 4,797E71 3.125
RESIDUALS 178 2.732E1 1.535671

TOTAL

19% 5.729E1
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Table 54 .. Commercial catch rate index for cod in Div. 2J3KL for the period
1962-79 (Analysis conducted excluding data from the first and second '
quarters).

FREDICTED CATOH RATE

it TRAMNSFORM RETRANSFORMED
TEAR MEAM 5,E, MEAHM S ,E, CATCH EFFORT
1962 0.0413 0.0054 1.121 0.082 302572 448389
1783 0.0751 0.0052 1.181 0,084 S0%209 438734
1964 “0.,0285 0.,0051 1,045 G.073 402651 5746449
1243 T0.1038 0.0050 0.970 0.068 545033 5461989
1244 G.1012 0.0044 1.1%1 0.0380 524505 4405461
1967 0.2524 0.0040 1.385 G.087 4611744 441827
1948 0.2080 0.,0045 1,325 0.087 810014 &11460
1749 T0.1474 0.0045 0.529 0.042 733670 811717
1270 “0.1887 0.0044 6.8%71 0,059 S20224 SE3858
1971 T0.4034 0.0047 0.,71% 0.0350 439518 611553
1972 “0.35408 0.0052 0.626 0,045 458295 731700
1973 T0.3957 0.005% 0.5%93 G.044 354509 598047
1974 T0.446435 00,0095 0.4675 0.063 372650 G52463
1973 T0.5202 0.0034 0,637 0.047 287508 449734
1976 T0.7134 0.0092 0.526 0.050 214220 407388
1977 “0.8043 2.0101 0.480 0,048 172720 359804
1978 T0.9310 0.0147 0.422 0.051 1385859 328371
1979 T0.5072 0.00%95 0,643 0.0863 1646899 253753

Table %5.. Commercial catch rate index for cod in Div. 2J3KL for the period
1978-86 (Analysis conducted excluding data from the first and second
quarters).

FREDICTED CATOH RATE

Lil TRAMSFOREM RETRAMSFORMED
TEAR MEAN 5,E, MEAM 5,6, CATCH EFFORT
1978 Tg.1702 0.02432 0.700 0.140 138559 153932
1979 “0.,0200 g.014% 1.051 0.128 145879 1588035
1980 “0.0048 0.0182 1.065 0.144 173788 145017
1981 T0.0096 0.01035 1.064 0.10%9 170712 1460409
1982 “0.0940 0.,0118 0.978 0.106 229774 235058
1983 0.07068 0.0087 1.154 0.108 232345 201304
1984 0.1536 0.00%91 1,236 0,120 230387 183379
1985 0.26%1 0.00%0 1.407 0.133 231548 164835

1984 0.3258 0.0097 1,489 0,144 2513517 148911
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Table g6 . Relationships of standardized catch rates excluding first gquarter and
first and second quarters with standardized catch for the entire year for cod in
Div. 2J3KL in two time periods (1962-79, 1978-86).

2J3KL 2J3KL 2J3KL
Year Jan.-Dec. Apr.-Dec. Jul.-Dec.
1962 1.486 1.454 1.316
1963 1.556 1.575 1.362
1964 1.455 1.395 1.227
1965 1.236 1.183 1.138
1966 1.308 1.332 1.397
1967 1.432 1.547 1.626
1968 1.361 1.403 1.555
1969 1.114 1.029 1.090
1970 0.962 0.979 1.046
1971 0.806 0.781 0.844
1972 0.716 0.723 0.735
1973 0.709 0.739 0.696
1974 0.792 0.828 0.792
1975 0.832 0.765 0.750
1976 0.665 0.640 0.617
1977 0.393 0.482 0.563
1978 0.401 0.410 0.495
1979 0.774 0.734 0.757
Slope 0.989 0.885
Intercept 0.011 0.116
r2 0.98 0.89
1978 0.482 0.661 0.781
1979 0.669 0.724 0.912
1980 0.795 0.898 0.925
1981 0.994 0.900 0.924
1982 0.923 0.987 0.849
1983 1.095 1.011 1.002
1984 - 1.248 1.135 1.091
1985 1.480 1.367 1.222
1986 1.315 1.313 1.293
Slope 0.725 0.474
Intercept 0.275 0.523

r2 0.94 0.80
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Table 57 . Catch rates of cod in Div. 2J3KL for first quarter for Can-N tonnage
class 5 vessels for the period 1978-87.

24 3K 3L
Year C Lk C E C E
1978 3864 2920 2147 2959 239 400
1979 5379 2319 9508 5193 827 805
1980 6337 3289 4461 3556 4569 3253
1981 15776 2726 13986 3467 4699 3051
1982 22146 5929 2471 1296 3337 2527
1983 17430 1989 6522 3154 8629 4950
1984 2506 402 15508 3132 18298 10403
1985 14 11 16890 3440 906 223
1986 2385 471 30354 9232 5455 2212
1987 9641 3533 18645 3727 587 261
Catch Rate

Year 2J 3K 3L

1978 1.323 0.726 0.598

1979 2.320 1.831 1.027

1980 1.927 1.255 1.405

1981 5.787 4.034 1.540

1982 3.735 1.907 1.321

1983 8.763 2.068 1.743

1984 6.234 4.952 1.759

1985 - 4.910 4.063

1986 5.064 3.288 2.466

1987 2.729 5.003 2.215
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Tablesg . Catch rates of cod in Div. 2J3KL for first quarter for Can-N tonnage
class 5 vessels for the period 1983-87. Included are the number of hours of
observed effort from which catch rates are calculated.

A) Catch rates (t/hr)

2J 3K 3L
Jan. Feb. Mar. Jan. Feb. Mar. Jan. Feb. Mar.
1983 16.3 11.3 3.4 2.3 1.6 3.2 1.6 1.6 1.9
1984 - - - 4.5 3.9 3.9 2.7 3.4 1.3
1985 - - - 23.6 6.4 5.0 - 6.0 -
1986 7.9 - 1.4 3.8 5.9 2.4 1.8 1.4 2.6
1987 2.5 2.6 3.3 7.2 4.2 2.0 3.4 0.0 0.2
B) Observed effort (hrs)
2J 3K 3L
Jan. Feb. Mar. Jan. Feb. Mar. Jan. Feb. Mar.
1983 73 128 100 100 47 243 125 145 208
1984 - - - 32 156 167 174 135 175
1985 - - - 4 83 298 - 25 -
1986 11 25 495 383 674 19 13 478

1987 1155 1423 2789 960 1832 214 44 1 62
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Table 59. Number of purchase slips along with inshore and nearshore catches by
gear for cod in NAFO Div. 2J.

Inshore (€35') Nearshore (35-64')
Jigger Jigger
Year Trap GN +HL LT Trap GN +HL LT
Purchase Slips
1979 - - - - 10 1591 5 10
1980 - - - - 22 2962 7 15
1981 418 1630 511 9% 78 3354 10 66
1982 679 1811 824 115 56 2884 28 20
1983 721 1115 940 99 107 1545 66 7
1984 1505 2644 1664 269 107 2104 53 32
1985 1771 1180 2585 353 152 944 206 27
1986 1822 5567 1541 151 110 1298 46 19
Catches
1979 9 3734 1 18
1980 53 6817 6 19
1981 3715 1379 179 32 178 8303 4 40
1982 4127 2508 713 101 136 6129 24 13
1983 3675 1444 1144 293 171 3316 32 4
1984 5331 2265 978 108 285 3771 60 24
1985 4620 1200 1774 148 317 1750 175 32
1986 4210 4822 539 39 131 2760 22 19
Catch per slip
1979 .90  2.35 .20 1.80
1980 2.41 2.30 .86 1.27
1981 8.89 .85 .35 .33 2.28 2.48 .40 61
1982 6.08 1.38 .87 .88 2.43 2.13 .86 65
1983 5.10 1.30 1.22 2.9 1.60 2.15 .48 57
1984 3.54 .86 .59 .40 2.66 1.79 1.13 75
1985 2.61 1.02 .69 42 2.09 1.85 .85 1.19
1986 2.31 .87 .35 .26 1.19  2.13 48 1.00
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Table 60. Number of purchase slips along with inshore and nearshore catches by
gear for cod in NAFO Div. 3K

Inshore ( 35') Nearshore (35-64"')
Jigger Jigger
Year Trap GN +HL LT Trap GN +HL LT
Purchase S1ips
1979 - ~ - - 832 9872 240 753
1980 - ~ - - 1187 919 43 621
1981 3953 12262 5937 23533 771 8244 65 647
1982 12288 16679 4590 18498 1881 7838 38 453
1983 10679 21418 33405 6256 139 7472 962 90
1984 10373 22076 35202 6432 1021 6356 559 104
1985 18833 18555 28562 5760 1152 3711 416 61
1986 20391 19108 24868 5128 1329 3635 235 107
Catch
1979 - - - - 1241 5688 138 576
1980 - - - - 2029 5378 25 816
1981 3440 4634 1991 5992 819 5117 21 365
1982 12538 10016 2043 5660 3885 7342 11 406
1983 8950 9987 8601 2142 2696 8125 713 83
1984 7764 7997 8066 3341 2192 6192 275 154
1985 10924 5448 6088 2143 2380 2603 224 122
1986 11624 5288 4545 1382 2965 2325 134 35

Catch per slip

1979 - - - - 1.49 .58 .58 .76
1980 - - - - 1.71 .58 .58 1.31
1981 0.87 0.38 0.34 0.25 1.06 .62 .32 .56
1982 1.02 0.60 0.45 0.31 2.07 .94 .29 .90
1983 0.84 0.47 0.26 0.34 1.93 1.09 J4 .92
1984 0.75 0.36 0.23 0.52 2.15 .97 49 1.48
1985 0.58 0.29 0.21 0.37 2.07 .70 .54  2.00
1986 0.57 0.28 0.18 0.27 2.18 .64 .57 .33
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Table 61. Numbers of purchase slips along with inshore and nearshore catches
by gear for cod in NAFO Div. 3L.

(Inshore ( 35') Nearshore (35-64')
Jigger Jigger
Year Trap GN +HL LT Trap GN +HL LT

Purchase Slips

1979 - - - - 1901 6664 126 1082
1980 - - - - 1405 7016 184 1712
1981 10911 15796 18350 15965 1783 8481 321 2783
1982 19007 20722 13836 10290 2815 8156 221 1214
1983 21382 17850 20116 5339 3059 6032 760 879
1984 23152 18248 20402 4332 2698 5084 527 647
1985 16518 12475 15582 2583 2049 3370 373 439
1986 12983 11235 11228 3151 1272 2881 275 225
Catch
1979 - - - - 4390 6343 59 2139
1980 - - - - 2751 4262 109 2599
1981 8092 6053 7453 7390 2086 6055 189 3906
1982 19178 10674 6150 4390 4929 9586 145 1256
1983 19413 8242 8421 2696 6269 7890 605 1126
1984 18732 8290 7106 2544 4400 6663 334 1030
1985 16483 5176 5511 1717 5048 3574 137 506
1986 12115 4853 3972 1764 3487 3287 141 312

Catch per slip

1979 - - - - 2.31 0.9 0.47 1.98
1980 - - - - 1.96 0.61 0.59 1.52
1981 74 .38 .41 .46 1.17  0.71 0.59 1.40
1982 1.01 .52 .44 .43 1.75  1.18 0.66 0.97
1983 91 .46 42 .50 2.05 1.31 0.80 1.28
1984 .81 .45 .35 .59 1.63 1.31 0.63 1.59
1985 1.00 .41 .35 .66 2.46 1.06 0.37 1.15
1986 .93 .43 .35 .56 2.74 1.14 0.51  1.39




Table 62.

Selectivity coefficients for cod in NAFO Div.

1962-86.
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SELEQTIVITY CDEFFICIENTS

2J3KL for the period

1975 1974 1977

4 = s Ut v o W o e o W s e e M S G Y At e e e e . o R S s o S g M A Y S e S S vy P NS T S R a4 L G 0 S ma MO e W S T W e S Y

0,13
¢.33
057
1,00
1.00
1.00
1.00
1400
1.00
1,00

0,08
0.24
0,44
1,00
1.00
1.00
1:090
1.00
1.00
1,00

e se e e e s oy e e et Y St e i e g e R SO e ot S WS M e o e i e

1.00
1.00
1.00

1968 1247 1970 1971 1972
0.28 0.09 0.21 0.30 0.40
0,66 0,32 0,37 0443 0.71
0,346 0.73 0.7 0.74 0.87
1,00 1,00 1,00 1.00 1,00
1.00 1,00 1,00 1.00 1,00
1400 1,00 31,00 1,00 1.00
1.00 1,00 1.00 1.00 1.00
100 1,00 1,00 1,00 1.00
1,00 1,00 1,00 1,00 1.00
1.00 1,00 1.00 1,00 1.00
1984
0.17
0.47
0.97
i.00
1.00
1.00
1.00
1.00
1,00
1.00

1.00
1.00

1.00
1.00 1
1.00 1.
1.00 1,00
1.00 1.00
1.00 1.00

1.00
1,00

1,00
1.00
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e 63. Results of calijbration of fall age 6+ survey abundance (1978-86)
with the abundance (X107°) in the following year of 7+ Cod as estimated from

Fe = 0.20 F 0.25 Fe = 0.30 Fe = 0.35
Year §8£V8¥ Obg. Res. Ogs. Res. 6bs. Res. tObs. Res.
1978 9.78 533 -318 533 -378 533 -420 533  -450
1979 16.01 1170 -267 1170 -178 1170 -118 1170 -76
1980 24.64 1683 -567 1650 -302 1629 -123 1613 3
1981 26.69 2026 -417 1951 -144 1900 38 1864 167
1982 20.80 1656 -232 1554 -129 1486 -60 1438 -10
1983 19.55 1476 -294 1342 -253 1252 -227 1188  -207
1984 19.93 2277 470 1970 348 1765 266 1619 208
1985 17.36 2998 1433 2460 1018 2103 742 1848 545
1986 45.86 4441 193 3455 19 2794 -98 2326 -180

r2 0.70 0.7237 0.7249 0.69

siope 94 70 54 42

intercept -70 228 428 570




Table 64.
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Results of calibration of cohort analysis using standardized catch
rate versus offshore exploitable biomass (000't) for the years 1962-86.

Catch Fg = 0.10 Fy = 0.15 Fy = 0.20

Year rate Obs. Res. Obs. Res. Obs. Res.

1962 2.53 13619 -15

1963 2.65 15978 1550

1964 2.48 12846 -456

1965 2.10 9486 -1300

1966 2.23 11374 -272

1967 2.44 10981 -2057

1968 2.32 12725 483

1969 1.90 8535 -925

1970 1.63 9035 1363

1971 1.37 10025 4075

1972 1.22 8427 3470

1973 1.21 5674 783

1974 1.35 3592 -2226

1975 1.41 2206 -4009

1976 1.13 1325 -3035

1977 0.67 2710 1397

1978 0.84 2720 280

1979 1.16 4804 245

1980 1.38 7013 996 6804 1028 6700 1050

1981 1.73 6772 ~1563 6485 -1297 6225 -1276

1982 1.60 5394 -2079 4930 -2107 4696 -2117

1983 1.90 6242 -2818 5601 -3155 5078 -3321

1984 2.17 9660 ~-1589 7519 -2785 6444 -3382

1985 2.57 12190 -1709 8698 -3898 6950 -4990

1986 2.29 21455 9411 14348 3357 10793 333

r2 0.66 0.67 0.61

slope 6624 5731 5285
intercept -3124 -2134 -1644




67

Table 65. Results of calibration of cohort analysis using standardized catch
rate versus offshore exploitable biomass for the years 1978-86.

Catch Fg¢ = 0.15 F¢ = 0.17 Fg¢ = 0.20
Year rate Obs. Res. Obs. Res. Obs. Res.
1978 2.13 2720 -222 2720 -489 2720 -790
1979 2.96 4805 440 4805 411 4805 378
1980 3.52 6804 1479 6755 1562 6700 1655
1981 4.40 6485 -350 6362 -88 6225 207
1982 4.08 4930 -1356 4820 -1173 4696 -968
1983 4.85 5601 -2006 5355 -1738 5078 -1437
1984 5.52 7519 -1237 7014 -1036 6444 -811
1985 6.55 8698 -1825 1876 -1645 6950 -1442
1986 5.82 14348 5077 12676 4197 10793 3207
re 0.55 0.54 0.50
slope 1715 1428 1105

intercept -713 167 1156
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Table 66. Relationship of age 3 survey recruitment index to age 4 cohort
abundance at the beginning of the following year for the 1975-79 year-classes.

Age 3 Age 4
Year-class survey cohort
75 6.22 273
76 2.38 147
77 3.25 156
78 5.90 403
79 7.06 389
Slope 54,12
Intercept 5.05
r2 0.80

Estimates for the 80-83 year-classes

1980 13.88 4734
1981 12.19 4739
1982 8.65 473
1983 5.43 299

doutside the range of observations set at the 1982 level.
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Table 67. Comparison of year-class sizes from cohort analyses using average
partial recruitment and partial recruitment adjusted to reconcile year-class
strengths.

Year-class size estimated by

Year-class Average PR Adjusted PR
1980 583.8 475.2
1981 613.3 469.6
1982 407.5 477.9

Partial recruitment vectors

Age Average PR Adjusted PR
3
4 0.20 0.17
5 0.50 0.67
6 0.75 0.97
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 1.00 1.00
12 1.00 1.00
13 1.00 1.00
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Table 68. Results of cohort analysis for cod in NAFO Div. 2J3KL using fu]%y '
recruited fishing morta]%ty of 0.21. (Population numbers x 1079,
Population biomass x 10~¢ tons)

FOFULATION HUMEEERS

AGE | 1962 1963 1764 1963 194 1947 1948 19469 1970 1971 1972 1973 1974
s o e e S = e e e S S P e 0 P S o o i o et R S Rl it e
5 | 5405 3771 5081 4874 8140 9230 4474 3733 5342 5883 4729 2029 1133
3 47B1 4184 A4B0 3919 5374 4081 4B&3 4635 4364 3IBIE 4176 3150 1293
& 3483 4937 2890 I158 2795 3548 4045 3818 2923 2875 2324 2344 1724
71 1928 2472 300% 1832 1993 1717 2025 2016 1738 1542 1500 1209 1400
g | 1048 1139 1300 1576 931 1091 203 926 741 710 739 721 470
Fod 723 &18 672 778 483 484 Al 398 312 363 363 353 343
10 1 593 404 348 387 334 342 241 241 140 1635 195 191 181
11 1 324 319 228 195 148 194 135 129 73 ?8 76 i02 87
12 i 302 224 138 111 78 73 103 &1 %1 3¢ 61 e 49
13 1 295 1.8 147 79 57 59 47 55 12 32 ks 35 a2
o o s o o e e ot e S i S o S e e o 2 e 4 e o S S S 2 B 5 e S o o P S T S i i P P e e
4+ | 21173 20247 1B543 18908 20594 228461 21402 18033 15737 15544 14241 10205 4BB2
S+ | 15768 14474 13482 12034 12435 13811 14728 12280 10393 9700 9512 8174 5749
&+ | B987 10292 002 8116 7040 7531  BOAS 7440 6030 GB44 T33T G026 A4S
7+ | 5304 5333 6112 4937 4245 3983 4000 3827 J107 2970 3012 562 2733

RGE | 1975 1974 1977 197B 1979 1980 1981 1982 (PR3 1984 1983 1984
—~_..+ ___________________________________________________________________________
4 1 1084 1904 3382 2920 2731 1467 1534 AQR9 3IBBYE 4752 4496 4779
a | 794 761 1254 2140 2231 2124 1092 1211 3004 30886 3734 3707
& |1 740 423 37 462 1415 1487 1478 774 R22 2073 2215 2739
7 1 750 295 13@ 194 338 8%4 9446 9B3 502 501 1248 1509
g1 400 2460 89 g1 g% 194 369 G777 477 303 297 and
? 1 229 141 58 A2 38 41 113 360 319 339 183 180
16 1 113 &é 33 31 21 19 23 65 187 ig1 197 116
i S 38 24 13 15 16 10 11 12 34 7?4 110 114
12 1 19 10 & & B 7 ) 7 7 21 56 54
13 14 ] 3 3 3 g 4 3 4 4 12 31

- s S o o h -  fhas s T o  os  $o0 t s e  Ge e  T t m y Ee m T S  GE S Sh  G S Si  e W0 mP S G e T ES L e Sen A e ad D Ay e WL e T gt

8023 9343 11326 12870 14095

|

+
4+ | 4382 3909 3358 4113 64F10 4748 530

1

|

!

5302
5+ 2298 2005 1995 3194 4179 A782 4246 3993 G4%8 &574 8173 9315
4+ 2502 1244 741 1039 1948 2408 3154 2782 2454 I518 4418 3609
7+ 1742 g21 370 377 533 1170 1475 2008 1432 1444 2204 2870



Table 68. Continued.
FOFUL ATIOH EIOMASS (AVFRAGE)

4 2623 2804 24461 33351 3833 4399 30746 2765 2507 2735 20460 748 449
i 3123 3078 3327 2926 387 4405 4370 3268 3140 2642 2038 1480 902
6 | 3736 4800 2853 3113 2722 3340 3594 3251 26346 2599 1842 1745 1299
71 2489 3230 3879 2210 248 2105 2332 2114 1907 1833 i614 1187 1199
g | 1744 18746 2331 2245 1449 1463 1309 1197 1123 10927 1130 215 641
o 1447 1273 1332 1387 1303 920 780 489 409 714 766 DIR 424

16 | 1408 77 866 8190 820 708 369 495 442 404 471 373 233
11 i132 731 510 929 481 HEN) 351 313 282 274 283 230 140
12 i 923 739 575 334 320 282 320 1246 148 197 193 133 74
13 1 1371 750 656 417 237 260 197 210 51 140 134 113§ 71
4+ ) 21993 20479 18490 17344 17094 18427 17298 1443 12846 12478 10333 7706 G633
S+ 11?372 17473 14229 13993 13706 14229 14222 11844 10338 9943 3474 4938 35003
6+ | 14249 14598 12902 11047 9836  9B24 9452 B398 7198 72B1 6435 LRGSR 4102
7+ 1 10313 97989 10047 7253 7114 4484 8058 3147 4542 4482 4593 3492 2803

RGE | 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1980 193¢
o o s o 2 o S o S o S T S S S S o S o o o
4 1 373 949 1483C 1843 1787 978 1073 2933 3003 3727 3033 3088
S b 847 803 897 1331 2073 2047 1081 1205 3314 3136 3543 2267
& 371 336 433 781 ?3 2046 1992 1112 1135 3016 2830 3470
;b 443 301 268 332 438 1712 148% 1401 899 390 2229 2290
g | 580 297 177 185 222 338 1304 1138 1148 &44 622 1645
? I 290 130 164 123 122 156 333 814 774 775 474 434
10 | 151 7 g9 101 78 82 g8 206 478 20 508 330
i1 1 &9 50 42 34 64 94 33 33 133 318 345 362
12 1 38 25 2 29 43 45 33 35 a9 100 194 278
13 1 38 15 14 13 20 31 25 21 23 24 48 138
B e S B i A o A B A N e R R T I
4+t 3522 2776 3763 3296 A%SL 7709 7633 9143 10949 13149 13885 13240
ot 1 2947 1826 2132 3483 D174 4731 $3BO 4210 7944 422 10sl3 12173
&+ 1 2380 1322 1234 1422 3102 44465 FAPF §005 4850 5287 FL70 808
7+ 1 1809 986  7BL  B4O 1207 2419 3506 21893 ISIT 0 3271 4439 5438



72
MORTALITY

i

FisM

Continued.

Table 68.

WY ] g v e T O 0D ey O
e 1 W e Uy vt opn Uy 00 on
[ Al A R S B S A PR S
L B | - Y - > - - -« - * -
[ e R
]
]
< U grs O oon Y [
LR IR T3 P T e S -5}
[T B R A X R = ™
L I | - - - - Ad -
oD o D L '
¢
1
P30 e by oo O )
P~ 5 W) e 0 gy € .
B 00 e M) ey WY g
Ll | L - - - -
§ O T e el
1
0 g STy STy e oy e 3 N e Ty R WX Lo B
P 2y U gy 20 U g ) [V T B R i i R
D I S T A o U O S R R o oy ey e T g Oy
han B | L - - * *> ” > i - 4} - - L * P - » -
§ D D oy DY g DY g D | DD o T o T D
| 1
M B TRl ¢ T ot B R LY op NY e Ty Doy O oo 03 On
e p Py BT ey T o = e L e L2 3 MY g W0y Dy N e P e
O vpe Ty ST e MY P e B X g vt BT g P 1
L I 1 > o - > * - - - - » - g - - * - - - - - R4 »>
PO e Y oy D ey Ty Y PO e Do oo O oy oy
! t
o 3 0oy DY ope, Py Y oy WY ey D opny U o g 0 oy
Peop O g P73 e e DX 4y P e O P g Mg D e Oy e s
O oy s B o Bl T O D g T T g O 1 MY 1
R T T e T L S O S e
[RRZCE Ve TR 4w e S e A v SRR il PO s D e A ey D D O
t i
3 D e DS, G o« O gy P g ) g D e U3 vy WD e O
e L e P B N R R Bl oY B gl o T gl Ce ey BT D g O
O~ 2o 0 ) 00 py P = G T Ty T e T o P e
B T R T T T T T T T T S
T e T Y R o e B i B o [ R o o R e B e SR o Jh oo g o
i ¢
i Cop el Ty oy 2 00 D oo
DS W2 v g v e O ooy 1Y gy UL D oo DY pe Oy G0 o) o
L Ry 203 P e O O8O3 e ] 3 e O pe B oar 12 py <" po
O 1 v WY g3~ -3 "y Y g L L, T P S SRS
] L T T e [N vl e B Pl S o [ R oo
IS D Dy I ey TN ey oy t
! bl A T I TN - B <00 T
P G2 e w2 o 0 o M 1D O U e o T o O e OO
I Bt e R L s N e R [ SR o A ot il S0 B SPRECL S B
O | e P o e P e WY e Ll | - - - hd . - L
L | LR T T N Y P Iy Yy D D S D Dy O
oy € ey X ey D Ox Ty el I
! 2 Wy TN T R Qo O
N Ty Py BT e Tm D v e o o) Don Y T ed o Y
MU g 023 0 WY o YNl o O g 1Y e gt DY o Y g Yy
L e | d e ™ ppe 40) Py T e LI | L T " L S
-t} L T T SN POt on Dl o T D O
POy O Doy T Y ]
i 0oy o e
F2 ) gy Qe 0 e <o ) oy Ll | [Ny
4T | T ey o~ 2 .
[» SN T e 1 * o
v . | Lo e
| D i
1 azoy O~ o
) e [ 2y
AT 2 LA =T 3
LA T e (R g LS
- - . ] L s
(R i
I P g 4y
[t S T Y LICEE Ty
L T ¥ e Y [» U | S
LIS T - S -ty - .
et H - . i Lo o
[ ]
l Ny < o
T4 ) 2y | oy
YUY LG (7N PR
e D e hadi | . .
R B i han R L]
[ R i
] i
e S e SRR el S e g T e = e T
] 1
T | b
L/ B ol T TR » I QNI & SRS S ST R B2V Y L e T = A T o I o
[* H L I [» 3 i e g we o



73

Table 69. Parameters used as imput for catch projections of NAFO
Division 2J3KL cod.

Beginning year 1987 Average weights
population abundance (1984-86 ave.) Partial
Age (millions) (kg) recruitment
4 300 0.78 0.17
5 378 1.11 0.67
6 264 1.59 0.97
7 183 2.06 1.00
8 100 2.57 1.00
9 57 3.04 1.00
10 12 3.48 1.00
11 8 4,05 1.00
12 8 5.09 1.00
13 4 6.92 1.00
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Table 70. Results of stock and catch projections for cod in NAFQ Div. 2J3KL

showing A) population numbers, B) population bjomass, C) catch
biomass and D) fishing mortality.

Population numbers {millions) Population biomass (000't)
A | 1986 1937 1988 _3__;_ 1?_*_3?___19133’_ if’f:‘l
-—-.* ——————————————————

41 478 300 265 41 332 209 184
5 371 378 278 3 | 149 358 225
5 1 274 244 274 § 1 358 349 359
71 151 ig83 181 71 255 313 307
8 | 85 100 125 81 180 214 244
9 18 57 48 9 | 45 143 171
10 | 12 12 39 10 | 33 35 111
11 12 8 8 11 | 9 2 27
12 | 6 8 5 12 1 27 33 22
13 | 1 4 5 13 1 17 24 30
.__._+ ____________________ + -----------------
4+] 1409 1312 1208 4+ 14633 1704 170t
541 931 1012 743 S+| 1303 1495 151$
641 541 435 705 6+#1 954 1137 129;
7¢#1 287 371 431 7+ 595 787 932
Catch biomass (000°'t) : Fishing Mortality
C | 1986 1987 1988 p | 198 1987 1988
e ——— Y b
41 12 6 b 4 1 0,038 0,031 0,034
3L 4% 44 30 S | 0.141 0,122 0,134
61 73 42 70 6 1 0,204 0,177 0,194
71 54 57 41 7 1 0,210 0,183 0,200
g1+ 38 39 353 8 | 0,210 0,183 0,200
P9 26 34 _% 10,210 0,183 0,200
10 1 76 22 10 | 0,210 0,183 0,200
111 8 3 35 11 1 0,210 0.183 0.200
1206 6 4 12 1 0.209 0,183 0.200
131 4 4 6 13 1 0,239 0,183 0,200
mmmdmm e —————— o oo e e e o e o e
4+1 259 256 293 441 0.132 0,130 0.149
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Fig. 5b. Commercial catch rate index for cod in Divisions 2J3KL for the period
1978-86.
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