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Between the years 1953-92, the highest catch of cod in NAFQO Divisions 3NO occurred during 1967 with
approximately 227,000 tonnes taken. The lowest catch of 12,561 tonnes occurred during 1992 (Table 1, Figure
1). Prior to 1992, the lowest catch had been in 1978, Several times during the past 15 years the catches have
been in excess of the TAC. However, the catch for 1992 marks the first time since 1981 that the TAC has not
been exceeded. '

Canadian landings by month and division are presented in Table 2. The Canadian fishery occurs throughout
the year with peak landings during June and July. During 1992, 83% of the Canadian catch was taken from
Division 30, The catches by other countries, primarily Spain and Portugal, cccur in the NAFO Regulatory
Area, mainly in Division 3N.

Over the past several years, catches from the Regulatory Area have been those reported by contracting parties
combined with estimates from Canadian surveillance authorities. During 1992 surveillance estimates included
an additional 2450 tonnes of cod in Divisions 3NO taken by countries fishing in the Regulatory Area. These
estimates are incorporated into this assessment. :

Sampling data available for the Canadian fishery in 1992 (Table 3), obtained from Canadian port samplers and
offshore observers, were used to adjust monthly catches by Canada, In total 13,325 cod were measured for
length and 1,276 were aged during 1992. Catch, average weight and average length at age for the 1992
Canadian catch are presented in Table 4. Average weights at age were determined by applying a length weight
relationship (fog weight = 3.0879 x log length - 5.2106) to length frequencies and age length keys. The most
abundant yearclasses in the Canadian fishery during 1992 were the 1981 (age 11) and the 1986 (age 6). The
1985 and 1986 yearclasses had dominated catches from the previous two years.

Catch at age data for the Portuguese fleet fishing in the Regulatory Area were obtained from national research
reports (NAFO SCS Doc 93/15). There was no cod sampling in Div, 3NO by Spain in 1992. Spanish catches
as well as those estimated from the Regulatory Area were adjusted to catch at age using the sampling from the
Portuguese otter trawl fleet. This indicated that the 1989 year class (age 3) was dominant in the otter trawi
fisheries in the Regulatory Area (Table 5). It is estimated that in excess of 4.5 million cod were taken in these
fisheries. This year class also dominates the 1991 catch in the Regulatory Area with an estimated six million
fish taken. The 1981 yearclass, age 11 in 1992 dominated the Portuguese gillnet fishery,

Catch at age and mean weights at age for the 1959-1992 period are presented in Tables 6 and 7 respectively,
During recent years the 1981 and 1982 yearclasses have been abundant in the Division 3NO cod catches, Only
the 1981 yearclass is still well represented in the 1992 catch. The most abundant yearclasses in 1992 were the
1988 and 1989 or age 3 and 4. This is the second consecutive year that fish as young as these have dominated
the catch. These young, small cod were taken in trawl fisheries by Spain, Portugal and nen-contracting parties
in the Regulatory Area. There does not appear to be any discernable trends in mean weights at age in recent
years with the 1992 values somewhat lower but within the range of those recently obsérved.

Commercial catch and effort

Catch and effort from the Canadian otter trawl fishery was analyzed using a multiplicative model (Gavaris,
1980). Annual catch rates were standardized by country/gear/tonnage class, NAFO divisior, and month. The
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model accounted for nearly 49% of the variation in the data (Table 8). Monthly coefficients (Table 9) indicate
that highest catch rates for this fleet occur during January and December while the lowest occur during summer
months, Trends in catch rates for the Canadian otter trawl fleet are shown in Table 10 and Figure 2. In
general, C/E increased from 1977 to 1982 and have declined steadily since that time. There was a sharp
decline from 1990 to 1991 with the 1991 value almost half the next lowest value in the 15 year time series.
The 1992 value was again lower and now represents the lowest index in the time series,

Although it had been determined that catch rates are not suitable for quantitative calibrations of SPA they are
still used to provide a general description of the status of this resource.

vessel surv

Stratified-random research vessel surveys have been conducted by Canada in Divisions 3N and 30 since 1971
and 1973 respectively with the exceptions of 1983 in Div. 3N and 1974 and 1983 in Div. 30. Surveys from
1971 to 1982 were conducted by the research vessel A. T. CAMERON and those since 1984 have been
conducted by the sister ships ALFRED NEEDLER and WILFRED TEMPLEMAN. Comparative fishing
studies indicated that the conversion factor between the two vessel/gear combinations was not different from
1. The stratification scheme used for these surveys is based on depth and is presented in Figure 3.

Biomass estimates for these surveys are presented in Tables 13-14 and in Figure 4. Biomass for Divisions 3N
and 30 combined increased gradually from the early 1970's to the early 1980's with a sharp increase between
1982 and 1984, Since 1984 biomass has been declining steadily, with the exception of what appears to be an
anomalously high 1987 estimate. The increase in 1987 was caused by a large increase in Division 30.
Preliminary estimates of the Division 3NO total biomass in 1993 increased to about 74000 tornes, up from
44000 and 58000 in 1992 and 1991 respectively.

Abundance estimates are shown in Tables 11-12 and Figure 5. Trends in Division 3NO cod abundance are
similar to those observed for biomass with a farge value again occurring in 1987, caused mainly by a high
estimate for Division 30. While the abundances estimated for the 1988 to 1992 period are all among the
lowest observed in the Canadian time series of RV abundance for this stock, the 1993 estimate is up
considerably. This increase appears to be represented by the 1989 and 1990 year classes.

Age composition data for 1971 to 1992 are presented in Table 15. The age structure for the 1993 survey was
not available in time for the current meeting. The dominant age in the 1992 survey was age 3 (the 1989
yearclass) with about 6% of the total abundance occurring at this age. The yearclasses from 1983 to 1988
(ages 4 t0 9 in 1992) are among the lowest observed in the time series.

An additional stratified random survey has been conducted by Canada during the fall from 1990 to 1992, The
results of these surveys are presented in Tables 16 and i7. Biomass and abundance are down considerably in
Division 30 relative to 1990 and 1991 surveys. Biomass estimates in 3N are below the 1991 and 1997
estimates while abundance estimates are higher. This reflects increased numbers of young fish present in the
fall surveys in 3N. The age composition from the 1992 survey aiso indicates that the 1989 yearclass was
strong.

Distribution plots of the numbers cod caught per tow during spring surveys from 1979-1992 {excluding 1983-84
where no surveys occurred) are presented in Figures 9-11. Some inter-annual variability can be observed for
the years 1979 1o 1982, This is foliowed by constant catches per tow in the mid-eighties to 1990 and low
numbers per tow in 1991 and 1992, The last two years are also characterized by one or two very large tows
per survey in each year,

Estimation of stock parameters

ADAPT Calibration

The adaptive framework (Gavaris 1988) used in this assessment included catch per tow from both Canadian:

and USSR research vessel surveys, both disapgregated by ape. The USSR data was that presented in a
document by Kuzmin (1992). The formulation used with ADAPT is described as follows:

Parameters estimated by ADAPT:

- Yearclass estimates
Ni,m: i=3t0ll

- Catchabilities for RV numbers at age
K(Can), i
K(USSR), i

I
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=
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Addirional structure imposed

- Naftural mortality was assumed to be 0,20,

- Error in the catch at age was assumed negligible,

- F on oldest age group (12) set at 40% of the weighted (by population numbers) F for age groups 7-10.
- Intercepts not fitted.

Input data

- C. i=3t012 t=197792

- RV(Can),, i=3toll t=1977-82, 1984-92
.1, ., RY(USSR), i=3wll t=197791

Objecti ve function l

- Minimize

Y. Y. {obs(nRV(Can),)-pred(inRV(Can) )} +
Y. .{obs(InRV(USSR),)-pred(InRV(USSR), )}’

Summary

- Number of observations = 270
- Number of parameters estimated = 27

The coefficients of variation (CV’s) on the age 4 to 11 abundance estimates were in the range of 40% to 50%,
while that on age 3 was higher at 91% (Table 19). All research vesse! catchabilities were estimated with CV's
between 25% and 30%. Residuals indicate that both the Canadian and Soviet survey indices contain several
year effects, both negative and positive (Table 20), although they are less pronounced in recent years, The
high CV’s on most abundance estimates and the patterns observed in the residuals suggest some uncertainty
with the results of this analysis. This could be the result of highly variable survey indices as well as poorly
estimated removals at age. ’

Laurec-Shepherd Calibration

An analysis using the Laurec-Shepherd (LS) technique was also conducted using Canadian RV data only from
1984 to 1992 as a survey was not conducted in 1983. A survey was not conducted by Russia in 1992 and
consequently this RV index could not be combined with the Canadian RV in a L/S calibration. Most of the
structure and data were the same as included in the ADAPT analysis except that the mean of the previous five
ages (7-11) was used instead of ages 7-10. The catchabilities at each age showed no discernable trend in recent
years (Table 22). Standard errors on catchabilities were large for most ages suggesting a poor fit of the model
to the data.

Assessment Results

The results of the two analyses indicate that in 1992 fishing mortalities on most ages were high and that the
1./S F’s were higher than those for ADAPT. :

The L/S analysis was conducted on a shorter data set (CAN RV 1984-92) and the resulting SE estimates for
q were large. It was concluded that the results from ADAPT, which included data from both RV indices and
for a longer time period, provided the better estimate of F and subsequent stock size.

The results of a cohort analysis using estimates from ADAPT are shown in Tables 23-25 and Figures 6-8.

From 1978 to 1986 F’s were less than 0.2 and from 1987 fo 1991 were in the range of 0.2 to 0.4. The 1992
mean F for ages 7 to 10 was estimated to be 0.47 (Table 23, Figure 6), although F's on younger ages (4-6)
were higher.

Beginning of the year population biomass for ages 3 and older increased in the early 1960’s and peaked at about
450,000 tons in 1967 (Table 24, Figure 7). A subsequent decline followed and the estimate for 1976 was
70,000 tons. Biomass again increased and reached 290,000 tonnes in 1984, Another decline occurred in recent
years and the age 3+ beginning of the year biomass for 1992 is estimated to be approximately 68,000 tons the
lowest estimate since 1976.

Age 3 population estimates from the sequential population analysis are presented in Table 25 and Figure 8.
The highest recruitment levels occurred during the 1960°s when several yearclasses were estimated to be above
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100 million fish. Recruitment estimates for the early 1970’s to the mid-1980’s were at a lower level than the
1960"s with most being less than 50 million fish. There has been a recruitment failure in recent years with the
age 3 estimates for 1986 to 1991 (1983-1988 yearclasses) the lowest in the time series, averaging below 10
million fish, There appears to be some strength in the 1989 yearclass with approximately 35 million fish
estimated for this cohort. The geométric mean recruitment for the period of the calibration analyses (1977-92)
is about 20 million fish.
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Table 1. Catch (tonnes) of cod in NAFO Divisions 3NO.

Year Canada Spain  Portugal  Russia Others Total
1953 39834 12633 919 3761 66197
1954 17392 88674 24045 4650 ( 134761
1955 6053 64987 27711 15605 | 114356

: 1956 3363 42624 15505 1390 64882
1957 9641 51990 21740 6819 90190
1958 4812 29436 11608 2195 48051
1959 3687 39994 17730 48 2911 64370
1960 3408 13972|' 14347 24204 3746 79677
1961 5428 32284 9059 22854 3099 72724
1962 3235 17413 3653 971 2712 | 34984
1963 5079 37632 10004 10184 6843 69742
1964 2882 37185 8095 9510 6789 64461
1965 4229 64652 1692 17166 11448 99187

1966 6501 52533 5070 39023 5192 108919
1967 3446 77948 9703 118845 16842 226784
1968 3287 69752 6752 78820 6900 165511
1969 3664 71160 4940 29173 3768 117705
1970 4MM 67034 3185 28338 8233 111561

1971 2311 89915 6589 19307 8174 126296
1972 1736 76324 11537 12198 1579 103374
1973 1832 42403 7759 27849 586 80429
1974 1360 38338 6602 26911 178 73389
1975 1189 16616 5560 20785 24 44174
1976 2065 9880 2620 8992 726 24283
1977 2532 8827 1742 4041 462 17604
1978 6246 5813 641 1819 199 14718
1979 9938 13782 1140 2446 545 27851
1980 5589 8999 1145 3261 997 19991
1981 6096 13299 1091 3187 671 24344
1982 10185 14361 2466 3985 608 31605
1983 11374 12320 1109 3238 778 28819
1984 8705 13590 1071 3306 431 27103
1985 18179 13682 608 3968 462 36899
1986 18035 23395 AR 118) 1144 Sods
1987 18652 15788 4108 764 2307 41619
1988 19727 15889 3927 2973 634 43150
1989 13433 17904 913 108 857 33215
19904 10620 4678 2145 18 11385 28846
19911 12056 3976 1061 - 12296 29389
19924 7684 1927 448 51 2450 12561**
* Provisional

** Includes Surveillance Estimates and NAFOQ Scientific Council Estimates
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Table 2. Cod landings (t) fom NAFO Divisions 3NO by Canada in 1992 by month.

IN Cao/N ‘ CaaM 30 Cao/N Can/m

OT DS 5S¢ GN LL JG |OT DS $Sc LL { OT DS 53 GN LL [OT DS SS GN LL lrotais
J 2 12 59 st} 124
F o] % 205 103| 402
M 0 1 48 0 30 101 % 16 62| 744
Al 6 15 0 163 24 31 64 846 15 150| &09
M 1t 1 21 33 0 2 %nu7les 58| 656
1 2 0 9 2 901098 41 47 11 L 5110|1484
3 3021 w2 4 0 ®| N6 20 51 27 oB 1 10 19| 1023
A3 S § 28 6 2t 1z o 27 01 2 0 9| 628
S]9 1 10 9 2 1 0207|186 1 3 112 0 0 50| 588
Ol3% 6 2 88 o o ws{ 1® 1 119 06} 7 0 9] 503
N 13 128 1 3189 2 2| 388
D 0 100 19 9 2 19 56 18 4| 535
Toai185 28 '77 128 35 7L 3 2580)3448 97 197 833 202|723 1 96 118 8577684




Table 3. Commercial sampling by Canada in NAFO Divisions INO During 1992,

Landings (Tonnes)
No. Ne. Total
Quarter Gear Division Aged Moath Measured Mooth  (3NO)
1 oT 30 101 Jan 2 61
Feb 20 94 209
Mar 438 535
2 oT %] Apr 163 s
May 35 131
Jua a7 1093 1n
3 oT 5611 Jul 1795 M6 811
Aug 919 385 434
Sep 450) 186 305
4 | ot 12} Oa 19 62
Nov U8 128 143
Dec* 190 U5
i-4 30 96 4539 4429
1 58 30 33| Mar 157 30 46
2 Ss 120 Apr 149 3 46
Ss Dec* 280
1-4 30 153 406 N
3 GN 3N 74| Aug 173 28 55
Dec* [i]
1-4 3N 74 173 128
2 GN 30 531 Jun 230 11 i1
Dec* 940
1-4 30 53 230 951
3 (P 3N a Jul 188 49 49
Aug 2061 118 118
Sept 1799 216 216
4 Oc 309 148
1-4 3N 4357 614
1 L 30 b Jan 588 51
Mar 484 62 216
2 Apr 910 234
Jan 612 110 ne
3 Aug 418 9 7
' Scp 548 51
Oa 60 45 45
1-4 ' 3620 1059
1-4 | ALL 3NO 1276 | Apr 13325 7684

* locludes landings for months where no sampling occurred.

** lnclndes 129 tonnes from Danish seine fishery
1. AlL keys were used from OT qte’s 3and 4
b. AL keys were used from OT qtr’s 1 to 4.
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Table 4. Catch, average weight and length at age
for the cod fishery by Canada in Divisions 3NO duriog 1992.

Average Catch .
Age Wt(Kg) L(cm) Mean Sd.Em CV.
3| 0.575! 40.56 21 36| 0.17
4| 1.015] 48.63 25| 4.86 02
S| 13220 5289 4] 4941 0.15
6| 2.351| 63.57] 12 77| 007
7| 3.197{ 7024 751 6.32| 008
8| 5.195{ 82.30 42| 628| 0.15
9| 6.215| 8746 661 7.43] o011
10| 7.872| 94.42 94! 7.77({ 0.08
11| 8:607{ 97.15[ 123 8.78| 0.7
12| 1066 103.81 78 62| 008
13| 1.7 1012 56! 497| 0.09
4] 1349} 112.16 49| 4.84 0.1
18] 154 117.21 271 3.02| 0.1
16| 16.18| 119.38 21| 263 0.13
17| 1641] 119.89 9| 161} 0.18
18| 1623} 118.64 5| 122 027
191 16.24} 119.54 1| 069] 0.52

Table 5. Catch ond average weight at age of cod ftrom the faheties in NAFO

Divisioas 3NO daring 1992,
Cenedn Ep-h Lw tom " Toml
Age oOT LL Al Gua ambsr Weighs
Naaber Wt(Kg) Nembar We(EKg) Nember Bh(Kg) |[Mumber Wi (Kg) [Nuohor WA (Ey) Momber T (Kg)

2 3| e i axs @i azs Bl o
’ 7l e nt esal wn| 3| wi w3 ]| 3] s»l an
L - 102 1 1n o] ) ™ as| 1 L = akd| 1799 083
5 u| w2 5] 128 o ]| m| is | 1| @| re| ews! 1o
¢ 2| 3 2| ey | 22 ] 163 | 1 0| 16! e  rss
7 o 12 ]| 293 M| a1 » 26 1] 1 '] 26| | 192
s 2 12 10 112 52 L1s 3 iy 1 39 ¢ 13 18 500
’ &8 12 171 144 1] L04 7 27¢ 1 415 4 17¢ 182 b ¥,
10 | 747 ! 1| 1w 1m $ . 1 &34 3 e il 138
1 | s z| 3| ws| aw bl wm d| ase
v n{ 1o ]| 1036 AR 3 rem 97| 108
13 | 127 6] 1. 7l un 2 B 1] 1298 2 o) w| 127%
14 ] v 1z] s st »Bs 1| vxm 13| 1B
13 |l a4 6 153 Bl 10 1] ww @| 14
1 71| 1618 s| 164 %] 162 2| 1628
17 3l 16m 1| e 1] 1648 | 14
18 3| u» 1 156 | 112 2] 612
L 1 1624 1 1624 2 16324

™

Nemb % 197 13 87 131 a2 50

Weigh 09 1674 %0 1923 us 230 123561

ALW 717 150 742 ase 128 asy 12
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TABLE 4. CATCH AT AGE FOR OIV. 3NO CCD, 1959-92 E

1 1959 1950 1961 1962 1963 1964 19465 1964 1947 1948 1969 1970 ;
I 1711 1846 812 1028 313 6202 1013 753 200858 156359 8154 210%
4 | 13036 6303 44090 3882 5757 15555 T6LL 18413 42442 54775 12924 19703
51 5068 22050 11496 2206 11210 19496 7619 19481 50317 48608 246949 10799
& 1 5025 3095 15258 1581 4849 7919 13258 11795 18517 18435 11191 9481
71 3935 2377 2014 3594 1935 2273 9861 8486 4774 6337 2089 3644
3 1 1392 2504 1672 773 3840 1109 4827 4447 4551 1592 1393 14635
9 1 757 583 847 548 11465 788 1081 1829 234 505 518 541
.0 9246 387 196 433 408 328 1248 1694 180 178 292 149
A 1220 898 25 226 322 37 163 122 71 90 134 227
201 103 242 245 214 208 112 141 57 45 45 202 90
3 1128 1409 392 344 473 56 276 183 335 51 574 1472

e e e e s i e S L L e e e e e e e e e e e ——— |

I+t 35301 41894 37557 15451 30680 53875 47098 57480 161654 149023 64420 49848 '
4+1 33590 40048 34745 14425 303467 47673 446085 66T2T 141568 132666 56266 47743 5
S+1 20554 33545 32345 10543 24610 32118 38474 48314 79126 75891 43342 28040
&+ 1 15484 11495 20649 8337 13400 12622 30855 28633 28809 27283 16393 17241

35 950 £9 10058 6425 671 4054 607 920 72 266 505 305 1179  S&
4 1| 26900 19797 27600 9501 878L 7534 2469 4337 3827 1055 1091 -1978 647 1000
5 1 30300 12289 15098 10907 3528 5945 2531 2518 9208 3812 1262 1591 1893 14lL
& 1 11700 13432 5989 10872 2505 1084 1500 818 2784 2275 2297 1012 1204 2324
7t 3500 5883 1971 2247 3057 211 572 354 883 761 1902 1528 686 1220
8 | 2500 1686 972 2147 1059 238 177 102 265 222 574 1492 1152 720
9 1 s00 285 707 1015 921 44 209 58 8 92 192 595 774 918 |
001 200 216 243 676 461 37 65 sl 17 31 94 211 238 S5L |
11 100 78 137 428 252 13 4L 8 12 8 41 162 8L 10&
2 50 74 116 257 152 9 25 5 7 13 13 27 4L &z
31 700 350 173 881 396 17 3% 21 16 2 32 52 3 T¢

3+1 77400 54159 43064 45356 21783 19186 8232 9192 17149 BS537 8003 8953 7931 B4z0
4+ 1 756450 54090 53006 38931 21112 15132 7425 8272 17077 8271 7498 8448 6752 8362
541 43550 34293 25406 29430 12331 7598 5156 3935 13250 7216 4407 4670 4105 7362
&+ 19250 22004 10308 18523 8803 1653 2625 1417 4042 3404 5145 5079 4212 5951

1985 1986 1987 1988 1989 1990 1991 1992

t
+
31 57 153 516 277 1917 1064 1103 4529
4 | 2953 2865 422 Il8 2182 4505 473 1796
51 4203 6423 3491 1527 1502 4341 995 886
6 1 3036 4370 3445 6347 1260 895 544 756
T4 2519 1512 1213 39558 1887 422 282 329
a1 197 948 653 1009 1284 721 348 116
91 459 558 845 567 485 581 568 182
L0 ) 533 373 494 425 233 439 502 241
1 1 261 349 398 249 148 150 383 298
201 7 135 404 142 100 83 202 197
3 71 86 188 298 285 106 337 427
--——+ ------------ -

3+1 16986 17772 12069 15114 11303 13307 5957 9757
4+1 146929 17819 11553 14837 9386 12243 4854 5228
541 13976 14754 11131 14519 7204 7738 - 4181 3432
&+ 1 7775 8331 7440 12992 5702 3397 3186 2546
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TAGLE 7. WELGBHT AT AGE FQR 0Iv. 3INQ CQO, 1959-92

| 1959 1960 1961 1962 1363 1964 1565 1946 1947 1948 1949 19710
e m s e s s = R T A e T T S ST o S e S
L 0.42 0.42 0.42 Q.42 0.42 0.42 0.42 0.48 0.48 0.48 Q.48 0.48
4 1 0.82 0.82 0.82 0.82 c.82 0.82 0.82 0.90 0.%0 g.90 0.90 0.90
5 1 1.25 1.25 1.25 1.25 1.25 | 1.25 1.25 1.3 1.35 1.35 1.35 1.35
&5 | 1.95% 1.9% 1.95 1.95 L.95 1.953 1.95 2.14  2.14 2.14 2.14 2.14
71 2.82 2.82 2.82 2.82 2.82 2.82 2.82 3.16 3.15 3.1% 3.16 J.16
3 i 3.39 3.3%  3.39% 3.39 3.39 3.39 3.3% 4.21 4.21 4.21 4.21 4.21
9 1 3.98 1.98 3.98 3.98 3.98 3.98 3.98 6.3¢  6.34 6.34 6.34 6.34
o | 4.48 4.68 4.68 468 4.68 4.48 4.68 7.69 7.69 7.69 7.69 7.69
L1 5.25 5.25 5.25 5.25 5.25 5.25 5.25 B.45 B.46 8.45 8.46 B.4¢6
AN .17 &.17 6,17 6.17 6.17 &.17 6.17 10.24 10.24 10.24 10.24 10.24
S { 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50
e e e e e o -—
I+ 44.23 44.23 44.23 44.23 44.23 44.23 44.23 S8.47 58.47 58.47 58.47 38.47
4+j 43.81 43.81 43,81 43.8L 43.81 43.81 43.81 57.99 S57.99 57.99 57.99 57.99
S+1 42.99 42.99 42.99 42.99 42.99 42.99 42.99 57.09. 57.09 57.09 57.09 57.09
&+ 41.74 41.74 41.74 41.74 41.74 41,74 41,74 55.74 55,74 55.74 55.74 53.74

! 1972 1973 1974 1975 1976 1977 1978 1979 1%80 1981 1982 1983
——+ ———————————————————————————————————————————————————————————————————————————————————————————
3 i 0.54 0.57 0.42 0.38 0.50 0.57 0.72 0.65 0.71 0.90 0.94 0.85%5
4 0.97 1.00 0.73 0.89 0.91 1.00 1.0§ 0.98 1.04 1.27 1.17 1.17
5 1 1.44 1.43 1.20 1.28 1.41 1.48 1.55 1.39 1.489 1.84 1.50 1.87
& 1 2.08 2.19 1.96 2.13 2.33 2.48 2.25 2.09 2.50 2.69 2.20 2.63
7 1 2.89 3.63 2.86 3.14 3.25 3.50L 3.74 2.87  3.8%9 3.55 3.83 3.80
8 | 3.56 4,63 4.67 4.146 4.03 4.74 4.61 3.70  5.49 5.33 5.26 5.20
9 1 5.9% 6.25 7.32 5.53 6.67 7.17 6.19 4.75 7.98 7.13 7.49 6.27
0 7.95  9.5% 5.45 6.74 8.74 8.81 7.23 7.1%  9.22 9.10 8.80 8.08
L1 8.32 11.17 8.40 5.27 9.14 11.70 $.48 7.98 10.80. 9.01 9.82 8.99
2 1 10.14 13.99 7.51 7.09 12.49 11.47 12.87 10.11 12.61 10.15 12.28 1l1l.01
3 1 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50 13.50
o = e L 8 o L L L e kT ke e e e
T+ 57.34 67.92 54.03 SO0.11L 62.97 64.43 63.19 55.17 49.03 64.47 66.79 63.37
4+ 56.80 &7.35 33.61 49.73 62.47 65.86 62.47 S4.52 48.32 463.57 65.85 62.52
5+1 55.83 46.35 52.88 43.84 41.56 4&4.86 61.42 53.54 67.28 42.30 64.68 61.35
&+1 54.39 64.92 51.648 A47.56 60.15 &63.38 59.87 52.15 45.59 40.46 &3.18 59.48

| 1983 1986 1987 1988 1989 1990 1991 1992
e — o —— —— -—
31 Q.48 0.39 0.49 0.74 0.51 0.55 0.55 0.33
4 1 0.86 l.01 0.82 1.00 0.97 1.0% 0.8% 0.45
51 1.37 1.52 1.30 1.318 1.60 1.44 1.59 1.07
& | 2.05 2.16 1.83 1.79 2.24 2.51 2.30 l1.88 -
T 1 3.25 3J.49 2.89 2.23 3.27 2.73 3.83 2.92
ait 4.865 5.41 4.76 3.77 4.61 4.14 5.5 5.00
9 1 6.62 T7.95 7.28 5.12 7.08 5.02 7.53 5.79
ot 8.32 9.82 8.95 é6.88 8.31 8.37 9.04 7.59
L1 9.15 9.94 9.85 9?.37 9.47 9.29 11.98 8.40
2 1 11.13 9.88 12.59 11.07 12.25 11.25 13.98 10.64
3 I 13.50 13.50 13.50 13.50 13.50 11.91 13.40 14.12
3+#1 61.38 465.07 64.24 S6.85 63.81 58.24 70.3% 58.59
4+ 60.90 64.68 63.75 56.11 63.30 57.89 70.26 58.26
S5¢1 60.04 &3.47 62.93 55.11 62.33 56.48 69.41 57.61
6+ 58.67 62.15 61.63 53.73 55.22 &7.82 56.54

§0.73




Tabie 8. Analysis of variance for the regression of LN catch rate of cod for Canadian
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otter trawlers in NAFO Divisions 3NO.

Regression of Multiplicative Model

Multiple R 0.698
Multiple R Squared 0.487
Analysis of Vanance
Source of Sums of Mean
Variation DF Squares  Squares  F-Value
Intercept 1 19.2 19.2
Regression 30 2109 0.703 15.688
Type 1 3 3.501 1.167 26.04
Type 2 1 0.07394]  0.073%4 1.65
Type 3 11 1.547 (:6861 15.312
Type 4 15 6.845 0.4564 10.184
Residuals 495 22.18 0.04481
Totals 526 62.47

Table 9. Regression coefficients from the regression of LN catch rate of Canadian Otter trawlers
for cod in NAFO Divisions 3NO.

CATEGORY

[P N

REGRESESION CDEFFICIENTS

CQDE VARIABLE
3124 INTERCERT
34
1
77
3125 1
27124 2
27125 X
35 4
2 3
3 &
4 7
S a
6 9
7 10
8 11
g 12
10 iz
11 14
L2 15
78 16
79 17
80 18
31 19
82 20
a3z 21
24 22
B5 21
86 24
87 25
eg 26
as 27
20 28
9t 29
92 z

COEFFICIENT

0.085
0.374
0.545
“0.049
0.241
"0.449
C.&53
QL9711
T0.928
“0.85%9
0.793
“0.911
“0.82%
0,408
0.203
"0.201
Q0.096
“0.102
0.153
0.391
0.338
0.12Z4
0.1l&1
Q.04al s

Q.025

4

0.065
Q.022
0.017
"0.665
Q.787

STC. ERROR

0.064
0.09é
0.076
0.053
0.146
0.1L39
0.136
0.132
0.154
0.141
0.l4s
¢.150
0.140
0.13Z
0.134
0.192
0.1388
0.215%
0.209
0.188
0.188
0.170C
0.13s8
0.124
0.182
0.1832
Q.187
0.189
0.193
0.203

NJ. QBS.

232
59
111
351
a
4]
43
&0
58
45
37
Il
a3
S4
4
35
43
18
12
3z
39
B
9
44
49
4z
T

33

29

20
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TABLE 10 CATCH RATE INDEX OF CANADIAN OTTER TRAWLERS FOR CODIN DIV
3NO.

PREDICTED CATCH RATE

LN TRANSFORM RETRANSFORMED
YEAR MEAN SE. MEAN SE. CATCH EFFORT

1977 00296 00482 1028 0223 2532 2462
1978 01715 00280 0849 0.141 8246 7353
1979 01255 00249 1,145 0.180 9938 8679
1980 -00728 Q0371 0933 0.178 5589 5988
1981 0.1821 0.0341 1206 O.221 6096 5054
1982 04203 0.0264 1536 0248 10185 6629
1983 0.3673 00224 1450 0217 11374 7789
1984 0.1638 00258 1.189 0.180 8705 7320
1985 0.1907 00243 1223 0180 18178 14870
1986 0.0703 00231 1.085 0164 18035 16628
1987 00544 0020 1.068 0.158 18652 17464
1988 00943 00233 1.111 0169 19727 17760
1989 0.0521 00247 1084 0.166 13514 12760
1990 0.0468 0.0285 1.058 0168 10620 10037
1991 -0.6359 0.0274 0534 0088 12066 22572
1982 -0.7576 0.0337 0471 0.086 7684 16301

AVERAGE C.V. FOR THE RETRANSFORMED MEAN: 0.166



- 12 -

V0] + IR 0} PP, WG WT WIOTE O < DTN to1anls Bulesi o) penfpe OF P 10U 43 BINP 7661,

ey oF [0C- oGl P2 soer1 vRLFL 0690L- £F051 TEOKE P06 1 i o FIEL 19801+ L6E oL RLEY- £86L U] dovarr]
11926 083TL AT 98C51 WLED FERLED 1Ze1ol TISLT $TLE9 orer will orsi PLOSTI £5LPS 66880 08E9¢ BLLTL 77 . Ty zaddn)y
ri6zl SLEST 9RLEI MWREN LI POEDS | SlEsy 44 ¢4 et 86167 3,04 €101l S6119 14 BY9ET 9691 96611 1871 0 panenfpw
" 92806 riezl SLE9T 8L6E) YOTEL LIz Zoegs! 91ESH ERZIZ st 66167 61%11 €L011 o119 | Lorwd 3174 LYl DOSZ1 215r1 "oy petenlpy
IE6 £9'61 ool £8'6 o9 13 1]] wie ¥Rl 61'%% €L [ ¥ 2] L334 w9 SBLT foadl 06 oR-ol MO)p T
-4 01 3 - - - - - . - - 60E 0oF- 106
(473 H9£9 Lril - - - - - - - - - - - - - - - - 74 0061062
8L 1] Ies 1€ 73 Lol ® 506 [43] 0 19 [H] 44 § 9 4 0l g o 114 o-IsT
rif w6 LIE €81 o L £op ol rer [1] v 13 [-rd 1T EE 651 68 86 Lr SLE 051-101
pg ] I1s0€ RIET e d €11 iror [3:18:.4 B 829§ 1474 €826 228 9T 19 6166 [4{74 9228 (474 LT SLivy 001-1§
a1 414 TISE 19208 PEcol 00941 Le69Lol Iseiv 64001 03z9r 961 1636 e LEGFS Wizl 80517 TETIL 0098 AR 14 05-1€
€1 SET vr or LE o€ 4 6 1] ] BY 4 81 s r) €} ¥4} w z 19 95E
24 IEt ¥ "4 v L [ o [ 0 v [0 £ ] [ o I o L o SEE
rir €’ €8y x4 [ o vl =3} (4} [ 4 £ ¥4 0 4 0 L ) an ] ¥EE 00T ES |
[ [ L6 o 8l 4] 29 4l B6E [} 51 6! 4] 3] L) s 3 1] 6l @ §5¢
ZEl 9L [24 6 5 s 6 1] 6 o @ (] 6 z € 1 ] 0 6 Izl HE
oLl o€l €6l 73 x4 [ ot 13 1 o ® D 9 [} 4 0 8 856 61 151 113 051101
i 1w 89 13 9 w91 5161 8l 192 vl Lot 101 LK 6L () 74] % k473 (gon 9c wir 413
=4 o2 L 43 gl 01 RIZ -4 ] $501 6577 %1 o 19€1 [ [{=44] 601) 4 ozl 535 6E€
71923 €851 113 [3:4 1821 6P 159 ze8 6E6 zrl 34 [ rd] t 91 ®E ST ®E 239 SEL 36 133
9BB6F SOET 65061 %51 714 L6zl wsT sy 6€81 9T 895 g 811 R 6OEL (73] 19€ [~2)] (61 L0l Tee
80! 8 891 i +°4] BSE [ixe4 EE6TY 108 105 §iL ¥SL 4] 9 ziol 1€L1 Ll 42 (o8t) [=4] IZLi 62K 01-1%
i z61 ] 49 SHE ¥L91 oot 91 pi9 ] 15T 1) 4] 8y BBEY TeLl [Fd4 B [ fred 343 £5€
129 SLL GEPT ®Er WLE™ 1288 L6 8867 658y FIRI 980t ) 1114 w6 st §965 6LE 6821 SOPE 085 413
14 157 giE EEGL orl £16T [394:4 GOSTE Elpp BESBI (3] 689€ EISt 866 3174 £rer $I9 9t6 LERL RST 18€
» 9z 981 €18 £19 8t 1Ep88 9157 VELT 6% 1474 6538 93¢ [+ 7] 0 85T 3304 §1T {616} 91L] b
95¢ $68 41 1LET 818¢ 1841 £0ES 14 066 91101 £0ir wsln) 139[ 9997 §14] 1906 [+ LB6Y 1504 8681 8EE
[ Ll [ (¢ 1)) LEN [ 059 FIZ 8rs €66 714 [} [£4) SOT i (4] vy or [ %r €€
6€ 91 98 Gh6 [23 £66 £9E (4] 19¢1 1261 34 6 tirl [7223 ot - 688 089 8y [ JF4 6807 OEE 05°1€
661 2661 661 0661 6361 - - 2361 1861 9861 £361 rB61 7861 1861 oB61 oL61 86l LL61 (V1] $L61 L6l =y nEng (qes)
LEtotl [CAR TN 90501 S6+p6 78 o 8 iy 3] 4 BE-LTE GIE-RIE jie 162 +682 LT 224 14 €6 oT-LOT : afmes mdag]
1m it im 1M N im Ia 1M NY NY a1V 3LV etiy oLV 2LV oLY oLy J1Y J1¥ ’

"glells pajduwres-uOU JOJ SAIBUINSI AUe-SIONORIQ U SISQWNN (@f UOISIAIQ Ul sAoains Suuds wopuel paynens woy (s,000) duepunqy [ AqeL




*S[E}0] JO SUNSL U PIPNYIUL JOU 1T SWOYIN} OO7 < WIeNE ‘wwns Sutesiw Joy 1salpe o posn jou 218 IR Z661,

rool- €611 068L  OEE9 BI08 SBLIP LTkl 6EIET BLELT SOLET 006T ISE6  LbSy  (B60T 1L1€T +98F 178¢ €9P 209 0091 i) Jemeg
69911  0SSE  #PBIT  OTTIT OLLTI 60SP6 6SPBT THE6E €E9TL BLSYT BTOBE 66881 TIS6  OCIBE [1E18S OBOST IE1ST S9LOI OTP6T  STSO9 iy 3addn
[A%3Y TLET 1986  8LLB  66E01 6989 E¥6ZF 0STIE  9000S TTEel »9POT  STIP1 OEOL 69567 1950F BOIOT OL6PT ST9L  FISTI T90IF 1001 pasnipsup)
LE9S TEIS TLET 9986  TLL8  L6€01 T0689 Eb6TI TOTIE LO1OS vrbsl vLSET #TIFT 800L  S861E OF90F L9811 E€LO8T 1I¥L8  O€6T1 TI9iP [moy pawnipy
v6't 06'1 88°L 0L 088 T0'SS  PEOI L6FT  TO'OF €€°ST T8'81 8TIT 09S¢ $6'C€T SPIE 8v'6  EP¥I 869 €£01 £T€EE MOy GBI
¢ 14! L - - - - - - : - - - - - - - - - - - 432 0oF-10¢€
8€1 861 68§ - T - - - - - - - - - - - - - - - - oty 00E-107
191 %141 Pe8 TES 081 O¥T  OLS ¥LOT  #FIY 85T §t8 6 0LL 918 9 8r LSI I5¢ 848 009t 199 98¢t 00T-161
96L L§91 9t 106 6001  L68  L69T £0sT  0T0f 868 0tbr  LOT1 818t L66 £691 98l £F9 6911  ZTOT 608S €IES  9bS 051-101
861 Ly (A% LLn $61 86T 9011 66C1  6fT 161 865  £06l BL8T  LLB £6LT 86L9 6LLY Ot6 $68 18L SEC9 8911 001-1¢
POt €6 EPI1  PCBY  BO9C  9LbL  8PS09  BL69 9T981 OTO6E BL6IT L996  BE09  £S8E  VBPIT PISEI I9ES  YILL  G9EE  LO9T  SBLPT O6bI1 0§-1€
47 og 801  £o¥l L8LT T6¥1 O86F 6801 TEIE 696 0191 8O8OL 1T9 1114 bisyr  SLOIT  ¥T6 TI6L  E9§1  LEP PI9¥  T60T 00
LI LS 00t 0LT 811 9T tle 9ti 88 €8 azn ¢1 9T 96 (ov7) T (ss) @D o 9 811 911 08¢
92 9211 oor 6kl L4z 8 L4 08§46 SLT we oy 80¥ L9 0 ¥T (98)  GT)  s8L 081  (§6D 901 6LE
\ 3 w0e 8kl €Tl 81 9 (e§7) te1 1687 O %1 A 7 9tg 6+ 91z} 1 (o) So1)} (ew LSTE  (#ST) 91 LSE 00T I€1
B 0 L 13 €L 01 161 89 Ciel 166 00T 1581 6LL 6Lt $61 Pot Ltoze  (eL1) 951 6L 198 6LL (23] I8¢
\ 68 (431 Tl W 861 LS] sl €Ly 181 81¢ 9LTI €61 S¥P1 EOF ozt LS9 o61)  (60) €891  6S¥ £L9t 6t 8LE
60L 8Lpl 6¢ oSt 60L 6Fs  BLPI 09L  8FF 08¢ ErEl  SEl €661  6EF (60Z1) 792 (08 (09 (097 681F 198 §CT 8¢ 051-101
0 0 0 oti 18 ¥t 9 Tl bEl 0 P61 9pl $§T 1% 44 6l 6E9C  ¥T s ofl 91 vey [¥9 T8¢E
8 0 0 0 61 0 8¢L €7 $01 9¢ BLL  O9FI 06¥ €L §01 0087 (9%} 1284 €19 (2 9901 001 LiE
061 Ly it A 4 $6 69C  IfE [4°74 B §6 9zl 119 £€IT 19§ vy  6sEl 60y (L9D) (ST} TT9 8 K44 65¢ 001-1¢
0 0 143 T 4! 59 [xa 4 0 0 147 Y4 811 0 1 4% skl OCE Ll (og) b4 15 ol P9 £BE
0 14 - vl 11¥4 87 €9t 99¢ i¥ SLT €687 LL91 €91 0 L6t £181 L0910l  ovl 0 sL1 sLl IE6  vLE
0 0 [AY LT 8 L60T  LOEY 9L9 69 1918 6861 681 [£%% Lt 6565 96 9L et ozv (44! IE8€  0L§T  ELE
LS [AS OL1  eb¥bt S09T  TOLT  1L8Er T6ET SBEP  OL68T BO9T 648t  #0T1  LsL orkL  0t85 1201 Ieb 991 ¥86 €8Il 07I€T T9¢
[A 4 £E LIB  08£T  ¥061 1¥RT  #8PO1 OIEE €6T01 €8T€  I196F (I1TD) 8081 S9I1  #9L¢ OIS  €7L ¥L9¢ Y06 $E8 96LS  ESB1  19¢
0 THI 9s 69¢ §91 Tpl  86ll €8¢ POOE 6L9¢  BITT  ¥I§ S697 €£LT1  TIO1  1IZ¥ ST¥E  TOEL  ObS)  (OZY)  9IST  T66T  09€ 0s-1¢
0 0 8F L £l $LE  E18C LLT 8¢ £L6L Tt st g1l YA LY44 109 ET1 ozl (8T1)  8E 88L 66F1 9Lt
14 08 09 9Tt ¥L9T 9111 91T 16 P8It opL1  BLST €8SOT 80§ €9 6ty pevl  (118)  L199  SEFl 66€ 9i8c  tosl  SLE 00
£661 661 1661 0661 6861 8861 /86T 9861 861 #8601 T861 1861 0B6] 6L61 8L61 LL6l  9L61  SL6T  ¥L61  tL6l  TL6T By wmag (pep)
/ LET-9ET OTI-611 GOI-S01 96-SG:-. T8 0L 65+8S Lb €PNV LT 82 61€-81t +0OL 16T+68T LLT £9¢ 34 £ET T 60T-80T o661 afuw (pdag
/ Im oM LM Im M Im I IM 67T1M NV DLV  OLV DIV 3LV DLV OJOLV D1V Jlv  JLV  JlV  Jl1V
\

[e1exs pO[dUIEs-UOU 0] SIJRWSI'IIR SJOYORIQ UL SIQUINN "N UOISIAL] Ul skoaIns . Suuds wopuel paynens woij (5,000) POUBpUNge po) 7| J[qeL

\

N



1
<3
—
1
ORI 50 S[WKN T POPRISE Y00 I SO QO < WIRRs twians Rseno sof wnipe o1 poen 10U aIW NIRP 266y
rors 5862 8B8ZS 9Lerl 60065 r106L] 66260 wew E9L08 geeLl 7855 1569 56601 urs 20101 €189 - S5066- TIERT AL o]
6ELI6 orsss EPLIDI vIEFE! POEGL! 66578E 6609¢ 1 00121 LL6tH] SZOEE L1474 816K Z198€1 BISSE EEE 90068 ISEL8 isE wany saddny
iy LEDGE 910LL S6S¥L L5161 LOBOSZ 6656 [v+213 £LE6TH [4320d £6E51 SELST YOEEL 1.4 i [ arlyl LISKL w1 poymafpn)
rLEn faaid I6E €98LL posYL 951611 BOBOK ] Yo seestl £095Z &19¥E 1244 T0EEL 3714 Tos¥L te£91 bl POEBT noy panfpy
86T fraiis vRis 15°8¢ 1988 L6'B0C %6'% ST 0E'c6 8061 95T @l 1343 A (4] [Cad] wm [y 4 Oy M TR
Ir z 60€ 006~ 106
9Is1 W8Il - - . - - - . - . - - - - [y 00€- 102
7 68L 069 uz 68€ ve 669€ ['13 0 £8l 1€ w1 7t [ [4 6 9 € 1§14 o151
rr 99 413 4] i gBIL 14 91E 0 89E 96 19 st 91 spl 93 ¥Zs 21 $LE ogl1-10!
19081 z1v0l %21 6005 w6l 0SE0P 60511 6091 o6F SIS LSIE 1gp 313 6LvL 9z81 T8 6Z0E /175 sLLY 001-1§
o 98T PI6EQ 01189 ILP66 I8161L 92 W 1IPOZT sL861 BTLOE 9lgr1 il GELEl ESTT riv6 15801 T 5+ d] o5-I€
1 [1] 113 Fi b wl L it 0 ‘ 0 991 6 [ 71 {£) {T) (1] w O 19 9wt
BBIK [ H 7] L 3 81 %« 0 0 1] @ ol 0 0 ") £ (0] 4 & SEE
1573 (413 9L sz %! 8T 6 1B s 0 $ (-] [ 0 9 0 9 ® (§F4] % piE 00Z-151
5% € 9% 9 $61 . 6l ¥l z1 $E1 0 SEl [ 13 T [t4}] (6) 4 0 ¥L ol $5€
I gr ob 16§ [x4 8t L or " 0 1Y [} 98 1 € o1 0 0 4 41 e
9lé |19 005 £ [+ o] ] Lsor 4 vl 1] 51 {6p) 8 0 4 o 8 s (o€} st £EE 051-101
ors 66 [4]>4 Lt [x4 0€5 &L [ 3] 61z [ x4 # 754 ¥ (5] 8 g - (73] Lzy sy ¥SE
£ L £ 01 ol €€ 41 154 [ L8501 o19 <05 (e sivl o2 (o) ) [ 3 9801 [+53 &€
1Z161 Sre [ 714 1661 (1744 8t PLOT LobE 7, 41 vir ol [{x2} €€l 74 vi9 &9 43 P0G St 86 LEE
Y100€ 096 60K 7% ] - 1898 BB .4 1] IET PLvE (8007} [ 97T SIs¥ 666 15¢ 68 oSt} L0l zTEE
tl ol 291 el o 9t SEESY rOE o8 6§ 926¢ Lis 61 8¢ 200C 081 Lirg ag S il &€ aol-I§
frevd us 889 wrsE UEL 979 0196 1§5 €809 [} o ur (ks b4 €251 #8 -4 [4 7] UiIE o4 €5
6.8y 2566 991 DESRT €LEVE LSPLS S9LEF TLog1 TEP6L 201t HI9 (R196) o 5629 196¢ ri9 Zrl £Y4 4 86T [+ 74 (413
%65 -] 068 19691 61911 5851 w9 tizge 06¥EL 37434 et 1799 6295 PS6LY vEEr ¥EI8 §: -2 1951 £00€ 05T ISE
66 [J '3 359 L8 1221 pn 6L 1€v¢ Lz89 oL PETY 98¢ glLE 996 86T 839 e tevoe) 9Lt (3
S6T [ ] 19 sLvs L8yl 16 RE96 Sovrl =71 $066Z 6995 (EL8%) 6Ll &1L ¥Eel L] rigl 8566 vLIY 2681 8t
0 6 % gre) £8l vzl ro8 S%0 [rde3 069 3 014 o o1 e €21} ¥y 73 (734 sy {14
1 z 06 WKz £1L1 190t #E95 oIz Thor gLoE €21 ILEE oy €5LE 81ZZ 5 -4 v 9868 680C €€ 05-1E
€661 7661 1661 0661 6861 8361 L5361 9861 §861 7361 7861 1961 0861 6161 861 Lot 96l $L6) €61 -y g ()
91 &6l 901-501 w6 - I8 [ Y ir 12 i $E-LTE GLE-BIE £0€ 162468 uz 24 ¥ (34 Lvalli g athues oy
LM s 1m [7'Y M i7'y im LMW NV NV alv oLy oLy JLV ol a1y a1V 21V a1y

‘Eje)S po[diIes-uou JOJ SIIBLINSI B SIOYORIQ Ul SIDQUINN “(E UOISIALJ UI SISIID PILynens Eo_u:ﬁ wolj (L) sseworg ‘€] 9]qel




"S[RIO] 4 SURSWI U] PIPRIOUI 10U I FWIOYE) 007 < WIRGN 'WIENE Sulssnu o) 18nfpe O) PISN 100 I8 MR 7661,

ir4 1A POOE  6ZETS SZ69E IBPIP OOEI8  OSPOST SL99S TSPIO TPI91 S6SLI- TZEEI 1689  T66TT SSEIT €6€T  TTT9 SSIT €196 POLST W] Jamor]
19LL O79€E 85786 ST6IS €8HO8 ESRES] YISTII9SEROI 6L9ET1 $909F OL90TI 0SIST €6V91 TOPBE SEOTY SLLET 9969€ 6S0€1 EI9LT OTILS g 1addn
ovér TPERl €6ISL STP6S T8609 1601T1 ORISE SISIB  995T6 FPOLIE BESTIS 9EL0T T69T1 TILOE S691v +BOR  TLEST LO9L  EIS81 ZI6TY 9101 pamnipsuny
8THL oty OVERT P6ZSL  STP6S 18609 €EZIZT BLIS6 SISIB #9576 96IIE€ PELES LELOT P69IT LOETE 8691¢ 11601 OFE9l SPTE  EEVGT  €LITH w0t pasnipy
6L E SOPI €109 OFLy OL'Sy 1896 60'9L 06'€9 TEEL 16'F¥T 0608 9491 €6 00'ST OCEE IL'8  SO'El 859  TS'SI +9€E A0 1A URSN
¥ S 9 - - - - - - - - - - - - - - - - - - (443 001-10€
85 708 Isg - - - - - - - - - - - - - - - - - - oz¥ 00£-10Z
8clE L¥S €L €0 0TT  vIT 009 65L ELIE  €5E LSE  €IT L9§ <88 60T  vEl 101 0% 80L [ w4 ST o8¢ 00Z-1¢1
81§ vt oLE  tep 909 g6  BS6I  OSSI 9¢€1T  pES STLT 998 0Ty 096 £8L 998  SE€ 9b7 €16  685€ I¥6S  OFS 051-101
(43 £ ¢l 9 6t 15 £8€ 6¥T 62 001 L 818 0501 TEw 1T LI1ST  LIL 00g 8Pl LT OL8T  89II 001-1§
0867 6961 16961 9ESI9 TOCLE LSIGE TBELOl ¥STOL EIT8S  STOB8 T60TT ¥8L6T  SIOTI LLIS  +61¥T 0600T 1€SL 19L¥  6E€S T¥S6  66TIT O6FI1I 0¢-1¢
8L9 16€1 7681 §L6T1 6PROZ 9960 01601 8991 99881 €S¥E SP6S EPOTE  +80P  LEZI  OOLE  L80S1 STTT  +i60F LTIF S6LT  BISIT  T60t 00
190€ 95 oIl 081 9L 181 ¢Sk SE1 (P8 %4 (08) €7 LS TET (€<% ) Y 6v) () 081 9111 €T 917 O8E
’ 09 £E9 #0719 (44 Sl 4 S9¢  PIE 6TE 6Ll €5 8L1 109 0 0§ (724 BN ] DI 4 {3 9LLT  ol) 901 BLE
L1 851 6¢ 9 %4 81 @r 65T WIT 0 76 <gl TEE (44 k) 6T 0 G €D el GOD P91 LSE 00Z-151
: 0 1 6T TIT 6% 0LT I8 Lyl #PSI1 61 981 €££§ iy 961 £6€ L6tz (kD 871 87T SLPI €88 781 18€
89 9 8 9 8 06 €L 95T 0oLy €€l €0 P01 6£6 1827 06 989 (¢:72) (6} 1€9 £6€ 8IOF  6F1 8LE
bl osy ¥82 9¢ 651 98% 677 £0BI  ibS TU 781 9T 6L psol €8¢ (00€) €8¢ am 68 eGP T2L1 0€01  SIT  8SE 0§1-101
' 0 0 0 ot 61% L zl 19 9l 0 9€ Z81 S8T 0zt size 166 ¥t on &5 L TEOT  Lb9  I8E
! o o 0 6 0 143 12 £l 62 iz 744 L8 w oEl 6Lel WD €8T £8 ¥l SES 001 LE N
£ £ S1 9 17 + £y ¥l 0 | PR | 807 siy 06l o0 Lyl 659 @) (9) st £0E 1T¢ 6% 001-1§
0 0 €I 9Te S€E I 818 0 0 $62 S oty 0 avl $9S1  BE€ ot (C2 VI i TLST  ¥L9  £8¢€
0 € 19¢ 962  68F  TEOF 8SOT  69L  LLR SgEg 69€T  9bl1 0 6Lb  ¥IE1  ivTl ULTD SEl 0 99T 189 1£6  #LE
0 0 65 IvPE 0609 6665 88L9  L68T 9bPT  9Slot! LP99 BLSP LS8 8681  O00EF 6PLT  0£01 (8§D 6S€T  TOST  SIEE  OIST  ELE
ceg Sk 1967 LbitT  ¥OPOI  PILTI TSB69 98061 60§91  +9L0F 8BOLE [0L8  LPBS  TE9T 1799 0€89 P99F 90t 1£22 101+ 91¥6  0TST 78¢
FrIT 8LT $R81Y OvZ0T TILT1 L88SI PBSLT L5605 OZZ6T 8ERT1 STI8  (96ITI) €LIvr 9997 €0T8 688G 9197  €pIe  OSE €SPT  S6EF  ESST  19E
I e 186 98k6 TOTT  p6F  TBTT  SP6I 1916  LLBL REZI E€bLE  8ELT 9IPT  TBIT LEOF  B¥6]  SOE (zge) (618 OI61 T66T 09€ 0¢-1€
0 0 1St splt . SkL  ¥SWP 9187 €881 16t 601 T 80TT €S8 898 zol £996 LL €8¢ LD} €8 LEBT  66¥1 9LE
8.9 16€1 IPET  0£Z01  POIOZ TIS9T #E08  S8SP1 SL¥ST  POPT  EP6S  GER6T  6ITE  69E 865€  tTbs  (BPIT) 1601 656  TIOI 1696  €6S1 §iE 0£0
£661 661 1661 0661° 6861 8861 L861 9861 S86l  ¥861 861  I861 0881 6L61 BL61  Li6] 9161  SL61  pi6]l  EL61  TL61 ¥y weng (tpig)
LEI-9ET OTI1-611 901-S01 96567+ T8 0L 6S+8¢ P EPNV LT 82€ 6I1E-8IC POL [6T+68T LLT £9T 1904 £€€T - TCT 60T-80T 661 sduer 1pdag
AT LM M Im. LM IM  Im  Im 6IIM NV OV JLV DLV JlV DIV JLV  OLV DIV DIV JLV DLV

‘gjexs pojdues-uou Joj SIIRUINSD 3I8 SJOYORIQ UI SIdQUINN NE UOISIALQ ul skoarns Juuds wopues paynens woyy (LN) ssewolq poD ¢ JJqeL



Table 15. Mcan number pertow at age of cod from RV sarveys condncted by

Canads in Divisions INO (adjusted for mising strata).

B 00 ~1 O v o e B~

1+
2+
3+
4+
S+
6+

O G0 ~ A A e W B e

1+
2+
3+
4+
5+

- 16 -

¥ 192 193 B4 1975 19% 1T 9B 1IN 190 1981
' 0 o001 006 004 041 0SS 001 036 3 001 0%
257 LIS 235 L3 284 367 23 Om 09 S32 03
388 884 239 405 42 2B 95 18 277 16 5@
;'.56 1894 167 OB 237 LT3 616 82 &9 06 L4
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a5 0™ 02 001 GZ 006 01 001 01 018 049
002 017 G2 0606 007 GOT O 0@ G2 o0 o2
005 008 005 002 001 002 GO0l 004 OGS 005 004
0.09 005 008 0 0m 0 004 0 0 007 on3
0 0 oLz 0 001 0 009 004 004 003 008
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Table 16. Biomass {t) and Abundance (000's) of cod from autumn

stratified random surveys in Division 30.

Depth Biomass Abundance
Range Strata  Area 1990 1991 1992 1950 1991 1992
31-50 330 2089 2465 681 876 1625 745 902
i 456 1 232 83 11 377 63
338 1898 6639 3771 1533 3437 1311 249
340 1716 1697 3520 2839 644 1520 2222
35 2520 7031 9922 1296 4634 5334 662
3524 2580 11930 18064 1960 3060 4532 613
353 1282 2666 7 0 674 24 0
51-100 329 1721 683 496 9 215 129 43
332 1047 345 4 85 196 39 79
337 943 1301 46 174 213 36 108
339 585 618 0 40 73 0 2
354 474 2 0 319 36 0 249
101-150 333 151 4 0 6 6 0 6
336 121 16 0 0 3 0 It
355 103 15 6 66 116
151-200 334 92 8 0 0 7 0 0
- 335 58 5 4 0 4 2 ]
356 61 4 0 2 0
31-50 12541 32429 36197 8587 14085 13843 4716
51-100 4775 2949 546 627 133 204 501
101150 375 20 15 12 9 66 122
151-200 211 13 8 0 11 4 ]
Total 35411 36766 9226 14838 14117 3339
Upper 47985 51619 14078 21022 19938 8452
Lower 22833 21918 4376 B657 B295 2014




Tablc 17. Biomass (t) and Abundance (000's) of cod from autumn
stratified random surveys in Division 3N.

Depth Biomass Abundance
Range Strata  Area 1990 1991 1992 1990 1591 1992
0-30 375 1593 21899 38662 1814 11988
376 1499 2089 14770 22566 1067 28265 47484
31-50 360 2992 3727 1611 1817 1492 842 861
361 1853 14530 8568 4456 1913 2156 2956
362 2520 4180 2109 6986 2218 7623 7756
373 2520 4897 16186 1660 47 3247 378
. 374 931 1129 3356 196 2097
l 383 674 4 34 84 67
' 51-100 359 421 1 ] 35 16 0 63
377 100 36 74 49 101
382 647 47 10 27 49 32 49
101~-150 358 225 130 95 607 127 160 988
378 139 116 158 103 110 261 151
a8l 182 0 0
151-200 357 164 128 64 <yl 111 68 43
379 106 140 93 156 - 119
380 116 13 48
0-30 3092 23988 53432 22566 2881 40253 47484
3[-50 11490 28503 50851 14919 6350 16032 11951
51-100 1168 B4 10 136 114 32 213
101~150 546 246 253 710 237 421 1139
151-200 186 268 77 130 . 167 116 162
Total 33089 104623 38461 9749 36854 60949
Upper 96410 164110 110465 13724 113966 226427
Lower 9760 45134  —33545 5768 256 —104530

Table 18. Mean No./Tow at age for Div. 3NO combined
from Fall Research Vessel surveys

Age 1990 1991 1992

1 0.92 0.51 0.01

2 1.25 14.98 5.7

. 3 0.95 1.92 17.89
v 4 2R 1.47 2.4
5 1.37 2.55 0.95

6 0.46 1.36 0.6

7 0.31 0.41 0.18

8 0.29 0.4 0.04

9 0.24 0.68 0.05

10 0.29 0.46 0.06

11 0.13 0.51 0

12 0.1 0.37 0.05

13(. 0.14 0.3 0.11

144 0.77 1.07 0.2

Mean 9.55 26.99 2826

Upper 12.34 48,96 98.93

Lower 6.76 5.02 —42.42
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Table 19. Results from ADAPT for Div. 3NO cod using Canadian and Russian
Surveys: Estimated parameters with associatad CVs

" APPROXIMATE STATISTICS ASSUMING LINEARITY NEAR SOLUTION

ORTHOGONALITY OFFSET......... 0.009478
MEAN SQUARE RESIDUALS - ...... 0.890830 _
PARAMETER AGE  ESTIMATE STD. ERR. T-STAT C.v.
NUMBERS
3 38445 34906 1.101 0.908.
4 3007 1242 2.421 0.413
5 1278 442 2.892 0.346
% 1830 890 2.057 0.486
7 696 311 2.234 0.448
8 302 150  2.008 0.498
9 &53 321 2.033 0.492
10 12s8 . 648  1.941 0.51S
11 1340 670 1.998 0.501%
INDEX L: RVY1l
3 1.37E"4 3.51E°5 3.895 0.257
4 1.83E "4 4.66E75 3.932 0.254
5 1.85E "4 4.80E°5 3.857 0.259
& 1.49E "4 3.87E°5 3.851 0.260
7 1_S4E "4 4.10E75 3.748 0.267
8 1.35E"4 3.68E7S 3.669 0.273
9 1.50E "4 4_14E"5 3.623 0.276
10 1.6%E "4 4.68E75 3.602 0.278
11 1.76E "4 4.85E75 . 3.625 | 0.276 ;
INCEX 2: RV2 :
- 3 3.53E"4 8.77E7S 4.028 0.248
4 3.27E74 8.12E75 4.027 0.248 |
5 3.01lE"4 7.56E75 3.983 . 0.251
6 2.72E "4 &6.92E°5 3.924 0.255
7 2.34E "4 6_11E"5 3.835 0.261
8 2.00€ 74 5.29E"5 3.771 0.265
9 2.11E74 5.65E75 3.732 0.268
10 T 2.27E74 6.09E"S 3.735 0.268
11 2.3974 6.33€"S 3.775 0.265

RV1 - Canadian Survey
RVZ - Russian Survey




Table 20. Results from ADAPT for Div. 3NO cod using Canadian and Russian
Surveys: Residuals.

LOG RESIDUALS FROM RVl s/ 6/°

I 1977 1978 1979 1980 1981 1982 1984 1985 1986 198"
o - - — s . i e e i i e o s e e e e e s o e e g e . e S et A - — —
31 0.346 "0.121 "0.268  T0.8B24 0.240 ~"1.18%1 0.085 0.000 "0.578 1.2%¢
4 | 0.470 0.180 0.061 "1.560 T0.803 T0.259 0.408 0.019 0.480 1.9ac
51 1.086 ~0.092 0.532 TL.795 T0.344 TL.530 C.410 "0.441 0.435 2.3I3"
& | 0.604 0.195 0.167 "1.652 "0.560 "1.223 1.175 T0O.571 T0O.116 2.31%
7 J.533 0.066 "0.094 TL.574 T0.432 "1.435 0.576 TQ.131 T0.433 1.95%
8 | 0.648 "1.407 T0.404 TO.642 TO.313 TO0.5811 0.362 0.146 0.049 1.05
? I "0.430 "2.158 T0.3468 TO.595 0.570 T0.762 0.105 0.465 0.001 1.495:
.0 | 0.71& "l.376 Tl.357 T0.324 T0.233 T0.454 1.017 TO.034 0.4746 0.&1C
AL Tl.267 0.130 "0.520 "O.237 T0.976 "i1.231 1.005 0.847 Q.045 0.85%

! 1988 1989 1990 1991 1992
e e i o it o T o o e o o e e o
3 | C.337 0.238 "0.398 0.877 0.000
4 | T0.563  TO.326 0.289 T0.023 TQ.518
5 | T0.778  T0.54%9 0.649 T0.0%93 T0.010
s | "0.294 T0.296 0.364 0.214 T0.325
7| “0.014 TO0.053 0.689 0.620 ~0.278
8 1 0.121 0.074 0Q.516 0.331 0.081
9 | 0.5353 T0.204 0.5%9 0.322 0.409
o 1 1.063 0.230 0.197 ~0.266 ~0.265
1 0.538 1.091 0.348 ~0.473 ~0.13%9

UM OF RY RESIDUALS : 0.000630133481lé MEAN RESIDUAL : 0.00000466765542

LOG RESIDUALS FROM RV?2 : . 8/ &6/%

I 1977 1978 1979 1580 1981 1982 1983 1984 1985
——+ ———————— —
31 0.281 °"0.129  "0.700 "0.801 "0.43& 0.116 "0.057 0©0.818 1.710
4 1 0.647 0.308 ~lL.379 “0_.849 "0.333 0.33% 0.354 0.958 1.553
5 1 1.104 0.879 T0.761 ~1.380 "0.721 0.927 0.432 0.983 1.883
& 1 0.902 1.008 ~0.634 "0.629 "1.749 0.376 1.056 0.625 1.491
7 I 1.434 0.594 "0.057 "0.23% Tl1.128 °"0.583 0.683 0.779 1.372
8 1 1.568 0.893 ~0.338 0.337 ~0.858 "1.95% "0.365 0.556 1.090 "
9 | O.350 0.483 0.013 ~0.411 "0.674 0.536 0.623 ~“0.735 0.427
0O | (0.439 T0.485 0.675 0.189 "1.336 0.833 O0.512 0.043 ~0.450
L 1 0.750 3.026 "0.288 0.162 "0-296 0.006 0.544 "0.762 0.042

! 1986 1987 . 1988 1989 1990 1991

} 1.355 0.012 0.559 ~0.816 "2.213 0.301

l 1.611 ~"0.847 T1.066 "0.994 T1.091 0.790

] 1.250 ~1.683 ."1.987 “1.385_. "0.838 1.299 Al :

1 1.145 ~1.322 "1.651 “1.295 "0.409 1.086 RV1 - Canadian Survey

l 1.079 T0.790 T1l.515 T1.000 T1l.271 0.640 . RVZ2 - Russian Survey

| 1.544 "0.124 "0.945 "0_S528 "~1.691 0.822

1 1.293 0.285 ~0.287 “~1.32& “~1.733 1.157

| 0.763 0.342 0.205 ~1.631 ~1.047- 0.548

I T0.933 0.137 "0.158 ~1_.067 "~1.384 0.221

FOVEBNGU S
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Table 21. Results from ADAPT for Div. 3NO cod using Canadian and Russian
Surveys: Population numbers and fishing mortality.

POPULATION MUMBERS (00038)

I 1977 1578 1979 1580 1931 1982 1983 1984 1985
e o e e e e e e e e e e e T e
31 54676 65979 23969 25228 32213 28019 41731 46137 36430
4 | 24600 44215  $3187 19559 20414 25916 22664 33099 37721
S | 10628 17907 32276 40083 15059 15727 19429 17970 26155
6 | 6990 6411 12383 18094 29368 11187 11436 14194 13436
7 2363 4366 4509 7615 12755 21966 8244 8274 9518
8 | 1027 1417 3254 2892 5549 8722 16602 6129 5670
$ | 1230 680 1068 2425 2167 4024 5791 12550 4366
10 | 351 818 504 822 1502 1501 2756 4041 S444
11 1 242 229 624 398 645 1472 1120 2041 2810
12 1 200 161 180 500 318 491 1059 843 1575
i it s A A i T i L s S o o o - - e e e A o e e e —
3+1 102407 142184 131954 117619 120391 119125 130831 145279 147166
| 1986 1987 1988 1989 1990 1991 1992
_——1-9+ ————————————————————————————————————————————————— —
3 1 10087 6784 13032 13136 12043 4822 38253
4 ) 29775 8120 5088 10419 9020 8897 2950
5 1 28212 21785 6266 3878 6536 3309 1246
& | 15834 17286 14677 3749 1816 1440 1809
7 1. 8253 9009 11035 6274 1929 677 686
8 | 5514 5389 4279 5456 3429 1198 299
9 1 3921 3656 3822 4228 3305 2155 648
10 | 3160 2705 2229 2616 3022 2181 1250
11} 7250 2249 1768 1440 1931 2077 1331
1z 1 2064 5620 1481 1222 1027 1445 1354
et e ke o e e e e o o o it e e e e i -
3+1 114069 82605 65677 52417 44078 28199 49866
FISHING MORTALITY
I 1977 1978 1579 1980 1981 1982 1983 1984 1985 1986 1987 1988
——_+_.__,... — — ——
3 | 0.012 0.016 0.003 0.012 O_0l7 0.012 0.032 0.001 0.002 0.0L7 0.088 0.024
4 | 0.118 0.115 0.083 0.061 0.061 0.088 0.032 0.034 0.090 0.112 0.059 0.072
5 | 0.305 0.169 0.379 C.111 0.097 0.119 0.114 0.091 0.303 0.290 0.195 0.314
& 1 0.271 0.152 0.286 0.150 0.090 0.105 0.124 0.200 0.287 0.364 0.249 0.650
7 | O.311 0.094 0.244 0.117 C_180 0.080 0.096 0.178 0.34& 0.226 0.161 0.504
8 | 0.211 0.083 0.094 0.089 0.121 0.:210 0.080 0.139 0.169 0.211 0.144 0.196
9 1 0.208 0.099 0.062 0.043 0.103 0.178 0.160 0.084 0.124 0.171 0.295 0.179
10 | 0.229 0.071 0.038 0.043 0.056 0.157 0.100 0.163 0.064 0.140 0.225 0.237
11 3 0.207 0.039 0.021 0.022 0.073 0.130 0.083 0.059 0.108 0.0S5 0.218 0.16%
12 | 0.096 0.035 0.044 0.029 0.046 0.063-0.044 0.056 0.070 0.075 0.083 0.112
I 1989 1990 1991 1992
3 1 0.176 0.103 0.291 0.139
4 1 0.263 0.803 1.766 1.079
5 1 0.559 1.316 0.404 1.454
6 | 0.464 0.787 0.541 0.610
7.1 0.404 0.277 0.617 0O.739 _
8 | 0.301 0.264 0.415 O.552
9 1 0.136 0.216 0.344 0.368
10 | 0.104 0.175 0.294 0.238
11 ! 0.138 0.090 0.228 O.282
12 1 0.094__0.093 . 0.167 0.174 _
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v Yersian 3.0 (rSDOS)
Cod in Owvaisions IMO

Disaggrecatad Qs
Log transformation
No trend in Q (moan ueed)}

Terminal Fs estimated using Laurec~Shecherd
Regressicn weightn
s 1.00Q, 1.000, 1.000Q, 1.000, 1.000, 1.000, 1.000, 1.0C0, 1.000Q

Oldest age F = _4s00xaverage of 5 youngsr ages.

Fishimg mortalities
Age, 1984, 1985, 1986, 1567, 1988, 1989, 1990, 1991, 1992
3. .002. .002. .08, .092, .02%, .199, .l08, .3%8, .194
4, .038, .co8, .1Z2, .062, .Q75, .281, .979, 1.894, 2.808
s, .098, _3ai, .318. .218, .330, .590, 1.491, .599, 2.404
6, .208, .15, .429, .282, .7S1, .d499, .97, .760, 1.394
7. .19, .385, .2%6, .202. .508, .%24., .309., .770, L.763
3. .1e6, .183. .2Z7, .167, .257, .402. .18, . 484, 472
9. .0%4. .131. .188. .324, .214, .189, .320, .608, _472
10. .155, .g72. .14%9., .253, .268, .128, .26, .505, .S49
11, .057. .102. .062, .23§, .196, .181, .il4, .332, .544
12, .0S1, .083, .071, .09%, .123, .112, .111, .20, .346

Log catchability residuals

Flewt : CANADIAN RV

Ao ., 1984, 1585, 1988, 1987, 198, 1999, 1990, 1991, 1992
3., -~-.16, ~-.24, -.85, F7. .07, .04, -.87, .96, R o)
4, M. =27 .19, 1.82, =-.90, =-.54, 09, -.44, .0Q
5. Sl =71, .14, 2,05, =-1.12, =~.90, 32, -.08. .00
& , .74, =.85, =-.43, 1.96, ~-.64. =-.70, =-.02, .05, .00
7. .c8, -.64, ~.86, 1.83, -~.39, -.35, -5, .28, 00
g, =-.19, -~.28., -.39, 59, =13, =-.185, 23, =.01. L0
9, =43, -.12. -.85. .94, .08, =-.51, .34, 28, 00
10 . 37, -.52., =08, .13, 58, -.15, -.01, -.1J, .00
11 . .30, .12, -.81, . .00, .57, -.08, -.85, .00

SUPeWRY STATISTICS FOR AGE 3 :

Flewt ., Pred. , SE(a).Partial.Raissd, SLOPE . SE « INTRCPY, SE
. q . » P » F v . Slorr , JIntrept
1 .-13.18 , .s42. .COOZ . .1937, LEE8E-01,  .B13E-01.-13.179, ~ 208
Poar SIGMA(int. ) SIGHA oxt. ) SIM(owverall) variance ratio
154 .54 0.000 = 74 0.000

SITARY STATISTICS POR AGE 4
Flewt . Pred. . SE(q),Partial.Raiced. SLOPE St »INTRCPY, 3E

] . . F r F . Sloew » Introept
1 »,~12.84 |, .77, Q003 ,2.8085, -~.723E-01, -SNE-01.-12.879, 204
Fbar S1GMA(int.) SIGMH(ext.)  SIGW(owvarall) Vvariance ratio
2.806 .. 0.000 TN 0.000

P RY STATISTICS POR AGE S
Flewt . Pred. , SE(a).Partizl . Raised, SLOPE sz 2SINTROPT, SE

- q » [ [ 4 . » » Slocr , Lovtreec
1 ”--R-n , .m_._ ..m_ .2.!0:'.7. R :.mz"‘o%. __-_lgm._—l_z-n?, . y o 4

Fhar sIWCint.)  SIDW(ext.) SIGW{overall) varisnce ratio

Table 22. Results of Laurec-Shepard calibration analysis for cod in
Div. 3NO.
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Table 22. (cont)

SLMRY STATISTICS FOR AGE 6

Fleet , Pred. , SE(a).Partial.Raised. SLOPE SE LJINTRCPT, SE
+ q . . F . F . Sloece . JIntrcot
1 ,-12.94 , .543, .0002 .1.3943, -.300E-01, .l123E+00,-12.941, .298
Fbar SIGMA( int.) sIGMACext.) | SIGW(owverall) variance ratio
1.394 963 0.000 .943 0.000

SUMTFARY STRTISTICS FOR AGE 7

Fleot , Pred. , SE(Q)}.Partial,Raisad, SLOPE SE +INTRCPT, SE
» 9 . . F . F . . Slopw , LIntrept
1 ,-12.83 . .765, .0003 ,1.7632, .443E-01, .988€-01,-12.830, .242
Fbar sIGW(int. ) SIGwv(ext.} SIGMWA(overall) Vvariance ratio
1.763 .785 0.000 .765 0.000

SUMMARY STATISTICS FOR AGE B

Fleet . Pred. ., SE(g),Partial.Raised, SLOPE » SE » INTRCPT, SE
. a . » F . F . . Slope , L1ntropt
1 .~-13.00 . .352, .CO0Q02 ., .8724, 323801, .445E-01,-13.002, .-111
Fhar siGgMAa(int.) sIGw(ext.) SIMA(overall) variance ratio
872 .352 0.00'Q 352 0.000

SUMARY STATISTICS FOR AGE 9

Fleet , Pred. ., SE(.Q).Plrtial Raived, SLOPE . SE  INTRCPT, SE
. G . . F . F . . Slope , JIntrept
1 .-12.77 , .504, .0003 , .4724, .524E-01, -629E-01,-12.766. -159
_ Fbar sIGWA(int.) SiGMA(ext. ) sI¥(overall) Vvariance ratio
.472 .504 ' 0.000 . .504 0.000

SUMMARY STATISTICS FOR AGE 10

Fleet , Pred. , SE(q),Partial,Raised. SLOPE , SE LINTRCPT, SE
. q . N F , F R . Slope , LIntreet
1 ,-12.69 . .351. .0003 , .%593, -.1796-01, .455E-01,-12.694. .111
Fbar SIGMACint. ) SIGMA(ext. ) SiGWM(overall) variance ratio
.569 .351 . 0.000 B 1 0.000

SreERY STATISTICS FOR AGE 11

Fleet ., Pred. . SE(q).Partial.Raised, SUPE SE LINTRCPT., SE
T q . . F . F . » Slopa , LIntrcpt
1 .-12.58 , .408, .0003 , .&438, -._J90E-CI,  .5138-01,-12.575, .19
Fhar sIGW(int.) SIGA(ext.) SIGW(overall) Variance ratio

544 . 408 0.000 - 408 0.000
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Teaditional voa Tersizal Fs astimated asing Laursc-Shepherd
Fishiag sortality (F} at 1qe

1977, 1978, 19, 1980, 1981, 1982,
0171, (0leé, L0034, L0125, L0181, 0136,
W64, (1152, 0%, LOA3T, 083, L9412,
98, (1668, LTT04, (110, (l0es, (1248,
L2615, L1482, Lis04,  Ll459, L0981, L1048,
915, L0904, L2304, (L1148, LT, D875,
A8, T, Loed, L0831, .LE83,  [lodo,
ATed, (0891, L0584, L0410, L0980, .1THY,
JB60, L0591, L0340, 0402, 0535, L1451,
JL69L, L0313, .oU7T, L0201,  .o485, L1231,
J8L7, L0179, L0346,  .0Ne, .04lp, L0541,
Q346, .1049,  LLTH, L0908, L1071, 1405,
Fishing sortality (F) at age
1983, 1984, 1985, 1934, 1987, 1938,  IM9,
.03%, .q0ly, L0019, L0177, L0915, L9153, .19%0,
L3468, 0375, L0080, 1224, L0619, L0750, L28M4,
183, .098),  4le,  Lid2,  L2M%6,  LI9%, L5498,
ARLL, (2081, JOIS3, 4785, (818, (IS, L69M0,
Jdote, L1907, L3edl, L2538, Llole,  L405E,  .SMO,
0830, L1483, 1830, 2264, L1472, LISTL, .01,
JS3L, L0938, L1309, (18B4, 3236, (M4, L1891,
975, L1853, L0723, 149, (2535, .78, 1IN,
762, L0574, 1024, L0613, (2385, L1997, .1404,
L4L4, 514, L0683, L0T08, L0948, L1737, .13,
08, AT LTINS, 281, L2404, AT, JTA%4,
Stock aumber at age (start of ysar) Hanberstio-3
9, 1918, 199, 1M, 1981, 1982,
$5167, 61135, 73109, l4078, 3llot, 25941,
WT4S,  A4B18, 49713, 18835, 19432, 25000,
10915, 18033, 32820, 37150, 14485, 14915,
81, G681, 1249, la440, 27081, 1072,
W, L, WG, T, 1364T,  H0oM,
1110, 1485, 33T,  3asl,  Sedl, BN,
H22, 180, 11N, 2525, 1L, dlBd,
i, 97§, 562,  Be%, 1M, LI,
2%, M, 18I, W4, &8, 1500,
I8, 100, m, &5, 351, 12,
104023, 139259, 120697, L138M1, 116102, 13569,
1983, 1984, 1985, 1986, 17, 18, 1IN,
TTed, A2, 33508, 9432,  &92, 11N, 16,
0996, ML, AT, s, T, &%, MIMe,
18699, 16606, 25555, 25467, I9e36, 67,  Nil3,
lo7as, 1359, 12323, 13MM2, 15401, 13098, 3510,
TREE, TIN5, w39, TML, TIeT, 9511, Sedl,
15065, 5821, SM3, 5139,  &GAY, 4890, 41,
¢oee, 11295, ALY, 357N, 334, 313, dows,
BY, 215, HH, N5, N, 1M1, Y,
1217, 1095, 2955, G413, 2685, IS0, 1244,
j15, 923, M2, usd, 4935, 1N48, 1890,
121340, 134794, 135624, 104221, T84,  SRM4S, 45473,

1954,

.1080,
9783,

14305,

81,
.Jo8s,
.3888,
J1%,
1811,
135,
NIVRR
5043,

199,
149,
T,
0,
un,
1145,
453,
1,
104,
1539,
s,
1,

1981,

3981,
1.3%41,
5991,
603,
13,
AR,
5082,
5048,
L,
.un,
A1,

191,
Hel,
B4,
M2,
115,

51,
1049,
e,
134,
s,

1115,
437,

1992,

1937,
2.8053,
2.4087,
135343,
11432,

S,

AT,

5693,

43,

487,
1.u%,

15437,

FBAR 90-92
233,

1.8921,

L4973,

1.0091,

IR

.5819,

AB8T,

LA450,

3m,

281,

199,  GSTI-B MSTTIR
0, niLL, ms,
15082, 0485, 24,
108, 15932, wils,
n, 142, 126%0,
o, e, o,
“. m’. 52“,
R ms, os,
m, 1, un,
78, 14z, us,
s, e, um,
20439,
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LIRSS, 297048, 99716, 196412, 235545,
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Table 22. (cont)
~ Jadie 11 Spawaing stock aweber at ige (spiwaing tine) fuaberssio-}
T6a8, W, 1918, 1979, 1980,  198%, 198,
3, S5167, 41735, 23109, 078, ILIOL, 1998,
4, WIS, W18, 43113,  198%5, 19431, 15007,
%, 10915, 13033, 32620, 37250, 14485, 14925,
s, TI6E,  64bl, 12496, 13440, 27061, 10122,
1, W2, S, ATle, 118, L3041, 20084,
8, 1118, 1485, 3376,  J047,  Badl, 8949,
%, u, 150,  L124, 2528, MM, 43el,
10, 411, 978, 562, 368, 1IN, 1ns,
11, 0, %4, 153, 4, 683, 15,
1, 151, 100, i, 603, 51, s,
Table 11 Stoch biomass at age (start of year) Tonaes
YERR, BN, 198, 1979,  l9se,  198), 1982,
i, WS, ey, 15028,  1Tes0, 27991, 1WLl,
‘ DTS, 6B49,  48TL9, 19610, 24679, 29258,
5 16154, 27951, 4534Y, 42955, 16653, 12318,
6, 1S9, 1981,  wlL1,  4klo0, TIIM, 23587,
1, 8571, 18881, 13834, 20814, 4318, 74912,
5, 5263, 4347, 11492, 14837, Jo0és, 47118,
9 10193, 4441, 5339, 20181, LedT6, 3071,
19, UL, 054, 40lS, g00z, 18058, 15125,
11, 2, s, k06T, 4L, slS0, 15121,
12, 4026, 1579, 1291, 7434, 3610, 6408,
TOTALBIO, 125239, 1749%, 178B8%, 1231573, 2712804, 291125,
Table 12 Stock biswass at age (start of yeur) Tocaes
TEAR, 1983, 1984, 1985, 198, 1987, 1988, 1M89, %0, 1991, 1992,
3. UL, T3875, ls084, 3756,  S1BL, %084, 59T, 4297, 1025, 9335,
4, 865, JAISL, 79948, 27eS, 433, 4849, 76,  Tone, 7182, 1318,
5 TaYSe, 25075, 32268, 39318, 15781,  AnIs, AWM, B8N, 835, Ho,
6, WIE, J0998, 18161,  19k1a,  2MIW,  23MG, ML, a1, 2841, 2039,
1, 19089, 13848, 19MT7, %690, UINT, 1122, R4SV,  ATAR, 91, L,
1, 18339, 2357, 431%, 27800, 12114, 1B436,  1%6L2, l0Q57, 8%, 1084,
9, 31620, 65061, 27155, 18418, 24351, L6SSE, %A, dtTer, 10283,  3oud,
10, 1198, Jod33, 78053, 2003y, 11696, 13874, LTTS2, 1561, 12533,  4doi,
11, 10W], 13692, 27034, 43742, 0537, LM4E3, LITOS, L4MT, L9050,  SBWM,
12, 12172, 1143, 18030, 21574, 42136, 14932, LAI6D,  9Te0, ISTM,  TM4B,
ToTALBI0, 164823, 129511, %5465, 77958, 31559,
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Figure 1. Landings of cod in NAFO
Divisions 3NQO for the period 1953-92,
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Fig 2. Catch rate index for cod in Div.
3NO by Canadian otter trawls.
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Figure 3.

Stratification scheme for NAFO Divisions 3LNO showing

the Canadian 200-mile limit.i
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Figure 4. Cod in Divisions 3NO:
RV biomass from Canadian surveys.
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Figure 5. Cod in Divisions 3NO:

RV abundance from Canadian surveys.
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