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Nominal catch

Catches of cod from the Div. 3NO stock peaked at 227,000 metric tonnes in 1967 and declined steadily thereafier
to a low of 15,000t in 1978. From 1979 to 1991 catches ranged from 20,000 to 50,000t (Table 1, Figure 1).
Continued reductions in recommended TAC's contributed to reduced catches in recent years to a level of about
10,000t in 1993, The fishery on this cod stock ceased about mid-year in 1994 when the TAC of 6,000t had been
reached. There has been no directed cod ﬁqhery'in Div. 3NO sincé 1994. The 1996 NAFO Scientific Council
Report recommended that there should be no directed fishing for cod in Div. 3NO in 1997 and that by catches in
fisheries targeting other species sh()uld be kept at the lowest possible level.

Over the past several years, catches from the Regulatory Area have been those reported by contracting parties
combined with estimates from Canadian surveillance authorities. Other catches (non-contracting parties) are those
estimated by Canadian surveillance. Landings during 1996 (Table 2) totaled 174 tonnes comprised of 99 tons as
by-catch from Canadian fisherics, 33 fons from EU countries and 42 tonnes from non-contracting partics fishing in
the Regulatory Area,

The low 1996 catch resulted in very limited sampling dispersed among Canadian long line and gill net fishing gear
(Table 3). As a result, an estimate of total removals at age for the 1996 catch could not be derived. However,
length frequency information for the sampled catch is presented in Table 4 Figure 2. '




Research vessel survey data

Stratified-random research vessel surveys have been conducted in spring by Canada in Divs. 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 4.7 CAMERON and those since 1984 were conducted by the sister
ships ALFRED NEEDLER and WILFRED TEMPLEMAN. '

in the fall of 1995, the Campelen 1800 trawl was introduced in the Canadian groundfish survey, replacing the
Engel 145 hi-rise trawl. The selectivitics of the two nets were tested through intensive comparative fishing
experiments in 1995 and 1996 and were found to be markedly different (Warren et al. 1996). An analysis of the
data to derive appropriate conversion factors for Engel catches vs. Campelen equivalents was completed and
conversions of the 1984-spring 1995 RV trawl data have been made. Abundance and biomass estimates are

presented in Campelen equivalents up to the spring of 1995 and as direct measures in autumn 1995 and throughout
1996.

Abundance and biomass estimates for these surveys are presented in Tables 5-12 and in Figure 3. 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. Estimates of the Div. 3NO total biomass
increased in 1993 over the 1992 and 1991 values but declined again in 1994 and have remained to date at very low
levels.

Trends in Divs. 3NO cod abundance are similar to those observed for biomass with a large value oeeurring in
1987. While the abundance estimates for the 1988 to 1990 period are among the lowest observed in the Canadian
time series of RV abundance for this stock, the 1991 and 1993 estimates were considerably higher. This resulted
from increased estimates for the 1989 and 1990 year-classes. Abundance has been very low since 1994.

Age composition data for Canadian spring surveys from 1971 to 1995 are presented in Table 15-16. The dominant
vear classes in the 1992 to 1994 surveys have been from the 1989 and 1990 cohort. They were present in the 1996
spring survey but have all but disappeared in the 1996 fail survey.

Stratified random surveyé have been conducted by Canada during the autumn from 1990 to 1996. Again, the
1990-94 data has been converted to Campelen 1800 traw! equivalents while the 1995-96 data are direct measures.

The results of these surveys are presented in Tables 13-14 and Figures 4. Biomass and abundance have been low
since 1991-92.

Mean length at age from spring surveys

Because sampling for otoliths was tength-stratified by Division, mean length at age was determined for each
Division by weighting the value for each individual fish by the ratio of the population number per 3 cm length
class to the number of fish sampled in the same length class. The population number was calcuiated by areal
expansion of the siratified mean catch at length per tow (Smith and Somerton 1981). Mean lengths at age are
provided for Divisions 3N and 30 in Table 17. Many of the lengths at age in 1972-1982 arc¢ based on small
sample sizes. Mean length at age for Division 3NO as a whole was calculated for each year as the mean of the
Divisional means, weighted by the Divisional population numbers at age (Table 17; Fig. 5). In gencral, mean
lengths at age increased from the early 1970s to the early 1980s and then declined a little, There has been tittle




-

consistent change since the mjd'_19805, except in’ éges gr‘egter than about age 8, which have declined in recent
-years. '

Maturity at age

Maturity-at-age has been estimated from the spring survey male and female maturity data using a probit model
(Tables 18-21). The estimate of age at 50% maturity for fermales has varied around 6 for the time period 1975 to
1994. However, the 1992-1994 estimates are among the lowest in the time series. While the age at 50% maturity
rose 10 over six years in 1995, it dropped to less than 5 in 1996 for the first time in the time series. These latter
values are significantly lower than the age at maturity in the late 1980s (Fig. 6).

The estimate of length at 50% maturity for females has varied around approximately 55-65 cm for the time period
1975 to 1994. The estimated length at 50% maturity fell to approximately 51 cm in 1995 and 48 cm in 1996. '

Data are available for the proportion mature at age of male cod for the period 1975-95. Males typically mature at
an earlier age than females.. However, for four of the seven years prior to 1995, the age at 50% maturlty dropped
below 5 years.

The estimate of length at 50% maturity fof males has varied around approximately 55 cm for the time period 1975
"t(:) 1988, However, the length at 50% maturity has been dropping since 1989 has been below 50 cm for that last
three years.

Cohort Strength

Relative cohort strength for 3NQ cod derived from 1984-1996 Canadian spring and fall survey data is presented in
_Figure 7. The last strong vear classes for this stock were observed over the period 1979-82. With the exception of
1989, recruitment for the period from 1983-93 has been low. The 1989 year class was considered to be relatively
‘strong when it first appeared in surveys but ‘was subjected to high removals just prior to the closure of directed
fishing. As a result, there are no strong year classes in the current population.
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Table 1. Catch (t) of cod in NAFO Divisions 3NO. 1953 -1996

Year Canada Spain __ Portugal USSH Others Total TAC
1953 39884 12633 7919 5761 66197
1954 17392 88674 24045 4650 134761
1955 6053 64987 27711 15605 114356
1956 5363 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 33972 14347 24204 3746 79677
1961 5428 32284 9059 22854 3099 72724
1962 3235 17413 3653 7971 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 5792 108919
1967 3446 77948 9703 118845 16842 226784
1968 3287 69752 6752 78820 6900 165511
1969 3664 - 71160 4940 29173 8768 117705
1970 4771 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 103000
1974 1360 38338 6602 26911 178 73389 101000
1975 1189 16616 5560 20785 24 44174 88000
1976 2065 9880 2620 8992 726 24283 43000
1977 2532 8827 1742 4041 462 17604 30000
1978 6246 5813 641 1819 199 14718 15000
1979 9938 13782 1140 2446 545 27851 25000
1980 5589 8999 1145 3261 997. 19991 26000
1981 6096 13299 1091 3187 671 24344 26000
1982 10185 14361 2466 3985 608 31605 17000
1983 11374 12320 1109 3238 778 28819 17000
1984 8705 13590 1071 3306 431 27103 26000
1985 18179 13682 608 3968 462 36899 33000
1986 18035 23395 6890 1181 1144 50645 33000
1987 18652 15788 - 4108 - 764 . 2307 41619 33000
1988 19727 15889 3927 2973 634 43150 40000
1989 13433 17904 913 108 857 33215 25000
1990 10620 - 4678 2145 18 11385 28846 18600
1991 12056 * 5448 1063 81 10824 * 29454 ° 13600
1992 7859 1927 449 68 2449 ®* 12752 ° 13600
1993|" 5370 3764 525 287 700 ® 10646 ° 10200
1994/|" 47 1783 50 g2z *° 2702 3 6000 ¢
1995/" 64 29 79 3 172 ° 0
1996} 99 5 33 38 3 175 04

" Provisional

2 Figure is 4000 t higher than Canadian Statistics as this is an amount deemed to be
misreported as 3L catch.
3 Includes Canadian Surveillance Estimates and NAFO Scientific Council Estimates
* The fishery for cod was suspended in February 1994 and has been

under a NAFO moratiun since then.



Table 2. Cod landings {t) by month and géar from NAFO Divisions 3NO by Canada in 1996.
Meonth Can/N Total :

3N 30
oT GN LL oT MWT |[Can/N

Jan
Feb -
Mar 0 0
Apr 13 1 2 0
May : 13 . 6 2 "
Jun 1
Jul 1 6
Aug 1 0
Sep 0
Oct _ )
Naov 6
Dec 0
Total 1 28 ] 15 0
Month : Can/M Total
3N . 30 '
LL oT MWT GN LL  [Can/M| Totals

Blcoco~~—-8go00c

Jan
Feb
Mar 0 :
Apr 3 1 3
May 0
Jun
Jul
Aug 5
Sep
Oct
Nov
Dec
Total 6

36
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Table 3. Sampling avaliable to estimate catch at age for Divisions 3NO in 1996.

_ ‘No. Sample
Division Gear Month measured  Quarter No. aged wi (1)
3N LL 2 28 1
10 61 4
30 LL 2 228 1
5 410 2
GN 3 43 1 43
' 4 335 2 192




Table 4 . Frequencies available for partitioning catch at as
LEN 30GN 30LL 3NGN

49 0 0 0
52 0 4 2
55 5 8 0
58 12 15 3
61 17 44 2
64 13 49 10
67 16 73 7
70 9 51 8
73 14 50 4
76 15 50 6
79 12 45 3
82 26 20 5
85 16 20 7
88 30 . 18 5
91 17 17 2
94 22 13 3
97 12 18 3

100 19 14 4
103 10 16 2
106 9 10 0
109 18 17 1
112 13 24 5
115 18 13 3
118 19 21 3
121 12 11 1
124 10 6 0
127 6 3 0
130 5 6 0
133 2 2 0
136 0 0 0
139 0 0 0
142 1 0 0
145 0 1 0
148 0 0 0

TOT 378 638 89
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Figure 1. Catches for the period 1953-1996.
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Figure 3. Biomass and Abundance Estimates for Spring F.'x’eseorch Vessel Surveys



21

Fall abundance index for 3N Fall blomass Index for 3N
1600000 __._ ADOOD rosesssssssssss st s st

o 1400000 ¢ . 350000 + D

§ 1200000 + I ©_ 300000 + S

< ¥ T Do : 4 : \

o 1000000 4 : co Lo g 250000 1 : '

% 800000 + oo g 200000 + :

T 600000 4 - \ & 150000 4 : v

C H o n v

3 400000 + ; 100000 I W

< 200000 4+ : . 50000 + . ...

[ Ao i 0 e B S SR
1984 1986 1586 1990 1992 1994 1996 1984 1986 1988 1990 1992 1994 1996
- Year - Year
Fall abundance index for 30 Fall biomass index for 30
140000 SR 120000 -
Q 120000 4 100000 4 e
© 100000 + ' £ 0000 + .
o
80000 + 2
g C 40000
T 60000 + £
k| : 4]
g & 40000 1
5 aooo0 4
g 20000 + 20000 +
o AN A —" fremrdemeee} ; y 04 e " + b !
1984 1986 1988 1990 1992 1994 1994 1984 1986 1988 1990 1992 1994 1994
Year Year

Figure 4. Biomass and Abundance Estimates for Fall Research Vessel Surveys
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Figure 5 Mean length at ages 1-10 of cod in Divisions 3N and 30 combin_éd in 1973-1996,
as determined from catches and sampling during the bottom-trawl surveys in Spring.
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to 1996 (top). Age at 50% maturitX over the same time period Is shown in the bottom panel.
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