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Abstract

The size-at-age and condition of cod in the offshore of Divisions 2J, 3K and 3L were monitored
by sampling catches during research bottom-trawl surveys in the autumns of 1978-1997. Mean
lengths-at-age and weights-at-age declined over time, with the decline most prominent in
Division 2J. There has been some increase in recent years from a minimum in the early 1990s.
Condition, as measured by somatic (gutted) weight relative to length cubed, declined
dramatically in Division 2J in the early 1990s. There was a small decline in Division 3K and no
decline in Division 3L. Condition has improved in Divisions 2J and 3K in recent years. Liver
index, measured as liver weight relative to length cubed, declined considerably in Division 2J in
the early 1990s and has since recovered somewhat, whereas it increased considerably in Division
3L in the early 1990s and has since declined somewhat. During previous assessments of this
stock, weights-at-age at the beginning of the year (January 1) were estimated from the mean
weights-at-age derived from sampling of commercial catches. Attention is drawn to several
aspects of the commercial weight-at-age matrix, and the beginning of the year weights-at-age
were updated for inclusion in the 1998 assessment.

Résumé

La taille selon I’age et la condition des morues des parties hauturiéres des divisions 2J, 3K et 3L
ont été contrélées par échantillonnage des captures des relevés de recherche d’automne au chalut
de fond de 1978 a 1997. La valeur moyenne de la longueur et du poids selon I’age a diminué au
cours des années, le déclin le plus important étant noté dans la division 2J. Une légere
augmentation, par rapport au minimum du début des années 1990, a été notée ces derniéres
annees. La condition, déterminée comme le rapport du poids somatique (poisson évisceré) a la
longueur au cube, a chuté de fagon tres importante dans la division 2J au début des années 1990.
Un leger déclin a été noté en 3K et aucun en 3L. La condition s’est améliorée dans les divisions
2J et 3K au cours des derniéres années. L’indice hépatique, déterminé comme le rapport du
poids du foie a la longueur au cube, a considérablement diminué en 2J au début des années 1990
et s’est ensuite quelque peu rétabli. 1l s’est accru de fagcon considérable en 3L au début de ces
mémes années, avant de décliner quelque peu. Au cours des évaluations précédentes de ce stock,
le poids selon I’age en début d’année (1* janvier) était estimé a partir du poids moyen selon I’age
obtenu par échantillonnage des captures commerciales. On attire I’attention sur divers aspects de
la matrice du poids selon I’age des captures commerciales et les valeurs en début d’année ont été
mises a jour pour inclure dans I’évaluation de 1998.



Introduction

This paper documents changes in size-at-age and condition of cod in Divisions 2J, 3K and 3L, as
determined from sampling during bottom-trawl surveys in the offshore during the autumns of
1978-1997. Earlier studies have examined the possible relationship between changes in these
biological attributes and changes in stock size, environmental temperature and the stock size of
capelin, the most important prey of cod in this area (Akenhead et al. 1982; Wells MS 1984, MS
1986; Millar et al. MS 1990; Millar and Myers MS 1990; Shelton et al. 1991; Bishop and Baird
1994; Shelton and Lilly MS 1995; de Cardenas 1996; Shelton et al. MS 1996; Krohn et al. 1997;
Krohn and Kerr 1997). There is also a possibility that some of the variability in annual means
may be caused by small sample sizes and changes in sampling pattern (Lilly MS 1996a). As a
prelude to additional study of factors influencing changes in growth and condition of 2J+3KL
cod, this paper documents the sample sizes available for calculation of growth and condition and
updates the time-series of both size-at-age and condition (Lilly MS 1997).

A second purpose of this paper is to document the method used to obtain approximate January 1
weights-at-age by interpolation from commercial weights-at-age. The January 1 weights-at-age
were required as input to the current cod assessment (Lilly et al. MS 1998).

Materials and Methods

Research vessel surveys

Survey design

Cod were caught during random-stratified bottom-trawl surveys designed to assess the biomass
of demersal fish during the autumns of 1978-1997 (Lilly MS 1996b). All surveys in Divisions 2J
and 3K in 1978-1994 were conducted with the 74 m stern trawler 'Gadus Atlantica’. Surveys in
Division 3L in 1981-1983 and 1985-1994 were conducted with the 51 m side trawler 'A. T.
Cameron' (1981-1982) and the sister 50 m stern trawlers 'Wilfred Templeman' (1983, 1985,
1987-1994) and 'Alfred Needler' (1986). There were no autumn surveys in Division 3L in 1978-
1980 and 1984. The 'Gadus Atlantica’, 'Wilfred Templeman' and 'Alfred Needler' deployed an
Engel 145 Hi-Lift trawl, whereas the 'A. T. Cameron' deployed a Yankee 41-5 trawl (McCallum
and Walsh 1997). The surveys in 1995-1997 differed from those in previous years in several
respects (Brodie MS 1996). The ‘Gadus Atlantica’ was replaced by the 63 m stern trawler
‘Teleost’, the Engel 145 Hi-Lift trawl was replaced with a Campelen 1800 shrimp trawl with
rockhopper foot gear and the “Wilfred Templeman’ fished part of Division 3K. In addition, tows
were made at 3.0 knots for 15 min instead of 3.5 knots for 30 min, as had been the case in all
years prior to 1995. In all instances, a 29 mm meshliner was inserted in the codend. Fishing in
all Divisions and years was conducted on a 24-h basis. The variability in ships and bottom-
trawls may have resulted in numerous changes in catching efficiency. The Campelen trawl has
been shown to be far more effective at catching small cod than was the Engels Hi-Lift trawl
(Warren 1997). The influence that these changes in ships and trawls may have had on estimates
of mean lengths- and weights-at-age has not been investigated.



Fishing stations were allocated randomly within strata that had been designed by defining depth
zones and then subdividing these zones along lines of latitude or longitude. The number of
fishing stations allocated to each stratum was roughly proportional to the size of the stratum, with
the constraint that each stratum be allocated no fewer than 2 stations. (There were instances in
which the sampling objectives were not realized.) Doubleday (1981) provides illustrations of the
strata and information on their areas and depth-ranges. Additions and modifications to the
stratification scheme are described by Bishop (MS 1994). The most notable change in survey
coverage was the addition of depths between 100 and 200 m in northwestern Division 3K (St.
Anthony Shelf and Grey Islands Shelf) in 1984 and subsequent years. Additional strata were
added to the inshore in 1996 and 1997. Many analyses of survey data, including sequential
population analysis, make use of only those strata that have been fished most consistently since
the start of the surveys. These “index” strata exclude the new inshore strata and all strata deeper
than 500 m in Divisions 2J and 3K and deeper than 366 m in Division 3L

Biological sampling

Sampling of cod for otoliths and various biological attributes was conducted using two distinct
procedures. The first involved determination of biological attributes (eg. fork length, cm) and the
extraction of otoliths at sea. The second involved the determination of body length at sea
followed by the freezing of the fish for detailed examination in the laboratory at the Northwest
Atlantic Fisheries Centre, St. John’s. These frozen fish were thawed in fresh water and weighed
(to the nearest 10 g) before being cut (round weight) and again after removal of the organs from
the abdominal cavity (gutted weight). The liver and gonad were also weighed (g ) or measured
volumetrically (ml).

For each of these two methods of sampling, there were several changes in what constituted a
sample and several changes in the biological attributes measured. These changes have not yet
been thoroughly documented, but they were similar to changes in the sampling from research
vessel surveys in Subdivision 3Ps (Lilly MS 1998). An important change occurred in 1997 when
for the first time all weighings were conducted at sea.

The number of fish sampled for both length and age is reported in Table 1. Sample sizes were
relatively high in Division 2J in 1984 and 1985 when the number of frozen fish was increased
considerably. Sample sizes declined in all Divisions in the 1990s as catches rapidly declined.
The increase in sample sizes for the younger ages (especially ages 1-3) in 1995-1997 reflects the
change to the Campelen trawl. The number of fish sampled for length, age and round weight is
reported in Table 2. There was a large increase in Division 2J in 1984 and 1985 as noted above.
From 1978-1988, sample sizes were generally much smaller for weights than for lengths. This
changed in 1989 in Divisions 2J and 3K and in 1990 in Division 3L when balances were first
used at sea to obtain round weight, gutted weight, and weights of livers and gonads for all fish
sampled at sea. The decline in sample sizes through the 1990s, and the increase in sampling of
young fish in 1995-1997, were noted above.



Data analysis

All sampling was stratified by length, so calculation of mean length, weight and condition at age
included weighting observations by population abundance of the size groups (Morgan and
Hoenig 1997), where the abundances were calculated by areal expansion of the stratified
arithmetic mean catch at length per tow (Smith and Somerton 1981). Note that prior to 1989
(1990 in Division 3L) the number of aged fish for which weight was recorded was substantially
fewer than the number for which length was recorded.

The somatic condition and liver index of each fish were expressed using Fulton’s condition
factor ((W/L3)*100), where W is gutted weight (kg) or liver weight (kg) and L is length (cm).
Note that somatic condition as defined in this paper differs from that proposed by Dutil et al.
(MS 1995), who use somatic weight calculated as total weight minus gonads and stomach
contents. This formulation cannot be applied directly to data collected from cod in Divisions 2J,
3K and 3L because the weight of the empty digestive tract was not determined. Note that there
may be merit in considering the sizes of the carcass (gutted weight) and the liver separately, since
these two body compartments may differ in their responses to food deprivation and intensive
feeding. In addition, the liver index used in this paper differs from the hepato-somatic index
proposed by Dutil et al. (MS 1995). For the liver index in this paper the liver weight is expressed
relative to body length, in a manner identical to the calculation of somatic condition, whereas for
the hepato-somatic index of Dutil et al. (MS 1995) the liver weight is expressed relative to
somatic weight. A concern with the latter formulation is that body components other than the
liver may vary in weight. Hence, for a fish of given length, changes in muscle mass will cause
changes in hepato-somatic index (as defined above) even if there is no change in liver weight.

Results
Size at age

Mean lengths-at-age (Table 3; Fig. 1) and weights-at-age (Table 4; Fig. 2) declined over time,
with the decline most prominent in Division 2J and least prominent in Division 3L. These
divisional differences are illustrated more clearly in Fig. 3, which focuses on changes in mean
lengths and weights of cod of ages 4 and 6. Superimposed on the long-term decline are periods
of relatively quicker or slower growth associated with changes in water temperature (Shelton and
Lilly MS 1995; Shelton et al. MS 1996). The trend toward very low mean lengths-at-age and
weights-at-age in the early 1990s appears to have been reversed, but sample sizes at ages greater
than age 4 have been very small in recent years, so the accuracy of these estimates is suspect.

Cod well-being

Average Fulton’s condition for cod of ages 2-12 are provided in Tables 5 and 6 for round weights
and gutted weights respectively. The gutted values for ages 3-6 are illustrated by Division in



Fig.4. lllustrations for older ages are available in previous reports (eg. Bishop and Baird 1994;
Taggart et al. 1994; Bishop et al. MS 1995), and are not provided in the present paper because
sample sizes were very small or nil in recent years. The most notable feature of the gutted weight
condition index was the dramatic decline in Division 2J in the early 1990s. A similar but less
dramatic decline occurred in Division 3K, and there was no consistent change in Division 3L.
Condition levels have improved in both Division 2J and Division 3K since the nadir in 1992,
Levels continue to fluctuate without trend in Division 3L.

Average liver indices for cod of ages 2-12 are provided in Table 7, and values for ages 3-6 are
illustrated by Division in Fig. 5. As described in earlier reports, there was a decline in liver index
in Division 2J in the early 1990s, and an increase in liver index in Division 3L at about the same
time. There was no change in Division 3K. Since the early 1990s, levels have increased
somewhat in Division 2J, remained almost unchanged in Division 3K, and declined somewhat in
Division 3L. In Division 2J, the continued low level in the liver index contrasts with the
improvement in somatic condition.

Commercial weights-at-age

Mean weights-at-age of the cod caught in the commercial and recreational fisheries and sentinel
surveys in Divisions 2J+3KL in 1962-1997 are provided in Lilly et al. (MS 1998). There are
several aspects of these data (Table 8; Fig. 6) that should be noted. (1) Constant values have
been assumed in some of the early years. Weights at ages 2-20 are constant from 1962 to 1971
and weights at ages 19 and 20 are constant from 1972 to 1977. The value for age 20 jumps from
7.19 kg in the first period to 17.46 in the second. (2) Some values seem unusually high or low
compared with adjacent values. The most notable instances are values for ages 8 and 9 in 1993,
which seem much too high, and the value for age 12 in 1995, which is too low. It is assumed that
these outliers arise from sampling error, often associated with small sample sizes, although there
may be other reasons not yet discovered. Values which appear either high or low have not been
altered. (3) There are missing values for age 2 and ages 10-20, especially since 1991. Values for
age 2 are required for reconstruction of the population biomass and have been set at 0.26 kg,
which is the average of non-missing values in the period 1974-1997. Values are required for
some of the other missing ages as well, and for consistency have been supplied for all instances.
Where possible a missing value was assumed to equal the average of the values in the nearest
two non-missing years preceding and two non-missing years following. Where values were not
available for following years, values were assumed to be equal to the average of the nearest three
preceding non-missing years. The exception to this was age 20 in 1990-1997, which was set
equal to the value of the nearest four preceding years because the value for 1988 seemed low
compared to the others. The resulting matrix is presented in Table 9.

Weights-at-age at the beginning of the year

Estimation of population biomass at the beginning of the year requires an estimate of the mean
weight-at-age at the beginning of the year. These mean weights have in the past been obtained
by adjusting to the beginning of the year those mean weights-at-age calculated from sampling
during the commercial fishery (see, for example, Rivard 1982, p. 14). A problem with such data



is that the commercial fishery may be conducted with a variety of gears, each with its peculiar
selection pattern, and the temporal pattern of fishing may not centre on the time when the fish
attains the mid-point of its annual length increment. In addition, both the relative contribution of
each gear to the total catch and the temporal and spatial pattern of fishing may vary among years.
Prior to preparation of the 1998 assessment of 2J+3KL cod it was thought that weights-at-age
derived from sampling during research bottom-trawl surveys might provide a more representative
measure of weight-at-age at the beginning of the year. Based on a comparison of data from
research surveys and the commercial fishery in Subdivision 3Ps (Lilly MS 1998), it was decided
that data from the research vessel survey were too variable at older ages and that it would be
prudent to continue to use estimates from commercial fishery data until more representative data
were available. The use of survey data for the 2J+3KL stock in recent years is further
constrained by the absence in the surveys of some age-groups that have been caught in the
inshore fishery. This is most apparent in Divisions 2J and 3K. It was decided that the
commercial weights at age would be used in the reconstruction of population size and in the
projections.

For the 1998 assessment of 2J+3KL cod, the beginning of the year weights-at-age were required
as an input matrix. Weights-at-age at the beginning of the year were calculated from the
commercial weights-at-age using formulae in Rivard (1982, p. 14). For ages 3-20, weight-at-age
at the beginning of year t (Wi,) was approximated by

(INW;_g5t-05 *INWi1551405)/2

W, =€

For age 2, the W; were approximated by the relationship

W :e(2InWi+0.5,t+O.5_InWi+1,t+1)
it

The resultant matrix is presented in Table 10.

In addition, exploration of the consequences of various catch options in 1998 requires estimates
of the weights-at-age in the commercial catch in 1998 and weights-at-age in the population at the
beginning of 1998 and 1999. It was assumed that the mean weights-at-age in the 1997 fishery
would provide the best estimates of the mean weights-at-age in the 1998 fishery. Mean weights
at ages 3-20 at the beginning of 1998 were then estimated as for earlier years. The mean weight
for age 2 at the beginning of 1998 was assumed to be the same as the mean weight for age 3 at
the beginning of 1997. All mean weights-at-age at the beginning of 1999 were assumed to be
unchanged from mean weights-at-age at the beginning of 1998. The assumed values are added to
Table 10.



Discussion

This paper has simply documented some of the variability in size and condition of cod in
Divisions 2J, 3K and 3L on various temporal and spatial scales. There is no new analysis.
Several studies (see Introduction) have explored the extent to which annual variability in the size
and condition of cod in Divisions 2J, 3K and 3L is correlated with variability in stock size,
environmental temperature, and the stock size of capelin, the cod’s most important prey. While
there is evidence that stock size, temperature and capelin have had an effect, the various studies
have not provided sufficient explanation for the changes which have been observed. None have
adequately explained why the temporal pattern of change in growth, somatic condition and liver
index has differed from north to south. Annual temperature anomalies in 2J, 3K and 3L tend to
be highly correlated, so why is there Divisional variability in the temporal changes in growth
rate? It is thought that there is just one capelin stock in Subarea 2 and Divisions 3K and 3L, so
why should growth and condition be correlated with capelin biomass in some Divisions but not
in others? Part of the explanation for the Divisional variability in the influence of capelin may lie
in annual variability in the extent and duration of overlap between cod and capelin. The overlap
will be influenced by changes in distribution patterns and migration timing exhibited by both cod
and capelin (Lilly 1994, MS 1995; Frank et al. 1996; Nakashima 1996; Carscadden and
Nakashima 1997). Additional study of factors influencing growth and condition of cod in
Divisions 2J, 3K and 3L should first determine if an important portion of the observed variability
is due to measurement error, associated with changes in survey timing and the way the sampling
was conducted, and should then try to determine how individual components of the northern cod
stock complex have been influenced by changes in oceanographic factors, such as temperature,
and changes in access to prey, particularly capelin.

There may be interest in using the commercial weights-at-age to explore the extent to which
growth may have been influenced by factors such as stock abundance, environmental temperature
and the abundance or availability of prey, particularly capelin. As noted by Hutchings and Myers
(1994), the commercial weights-at-age reveal that the decline seen in the research vessel data
should not be interpreted as a decline from historic levels, because the commercial weights-at-
age were even lower in the mid-1970s than in the early 1990s. There was a rapid increase from
low levels in the early to mid-1970s to a peak in the late 1970s or early 1980s followed by a long
decline. These changes must be interpreted with caution. The mean weight for each age and
year is calculated from the weights of cod caught in the fishery, and the fishery has itself changed
considerably over the period from the early 1970s to the late 1990s (Lilly et al. MS 1998 and
references therein). For example, with the extension of jurisdiction in 1977, the non-Canadian
trawler fleets were replaced almost entirely by a Canadian fleet. The spatial distribution of the
trawler catch has varied over time. There have been changes in the relative contribution of
trawler catches, which were taken mainly in the first quarter, and inshore fixed gear catches,
which were taken predominantly in the third quarter. The contribution by each of the fixed gears
has also changed over time. There appears to have been considerable improvement in
commercial weights-at-age since the early 1990s, but this may be due at least in part to major
changes in the pattern of fishing. Since declaration of the moratorium in July 1992, most of the
catch has come from shallow-water fixed gears in the third quarter, with no contribution from
winter fishing, no contribution from trawlers and very little contribution from the north (Division



2J)). To date, there has been no attempt to eliminate some of these potentially confounding
factors in the estimates of historic weights-at-age by limiting analyses to specific gears, areas and
seasons.
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Table 1. Number of cod sampled for length and age, by Division and age, during autumn
bottom-trawl surveys in Divisions 2J, 3K and 3L in 1978-1997.

Division 2J

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 19 73 43 13 6 2 8 43 18 15 1 1| 117 44
2 19 16 65 101 94 121 70 54 63 40 121 193 93 61 13 27 71 116 190 33
3 71 40 61 81 122 97 160 102 63 103 92 125 202 56 87 15 27 108 108 112
4 65 88 52 57 68 88 142 190 65 69 71 92 111 187 39 29 13 43 43 33
5 100 73 91 35 40 63 265 133 86 149 55 59 74 96 104 12 8 12 11 10
6 61 105 88 77 23 34 123 195 63 143 102 55 67 37 18 15 2 2 2
7 41 47 108 87 71 21 47 123 67 91 133 113 52 35 2 1 4 2
8 20 30 35 102 81 70 37 39 57 94 57 124 125 24
9 25 15 25 47 113 64 82 34 23 63 73 40 72 26
10 18 14 17 25 61 74 57 63 18 22 59 37 20 15
11 11 17 13 5 34 17 36 27 27 5 20 26 15 4
12 5 7 15 9 23 14 17 14 19 16 12 7 6 3

Division 3K

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 1 16 3 21 60 26 2 33 36 60 68 72 1 4 1 3| 116 94 13
2 14 10 88 85 110 113 98 56 79 70 166 211 106 122 60 95 10| 139 183 93
3 68 52 80 131 84 106 110 89 56 73 175 135 168 86 118 101 38 136 123 105
4 93 79 47 49 89 66 107 83 90 56 101 128 124 151 73 80 21 55 44 33
5 86 93 102 30 59 96 71 87 73 78 86 86 84 128 164 29 11 16 16 12
6 69 94 125 93 29 36 87 52 64 62 130 73 73 93 81 38 2 3 2
7 42 61 68 121 68 32 38 77 49 53 98 109 64 71 31 10 4 1
8 29 60 71 68 115 68 30 44 69 57 69 89 121 45 8 1 3 1
9 20 22 42 35 72 100 79 37 42 66 47 52 79 36 1 1

10 23 14 27 21 45 48 77 43 31 46 32 50 39 24

11 2 15 2 18 20 29 51 51 37 33 9 21 30 3

12 6 2 18 17 9 13 30 21 21 21 11 10 9 2

Division 3L

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 33 34 46 1 6 16 10 4 6 13 1 15 9 9
2 22 203 111 75 62 102 101 75 45 80 64 53 7 52 35 79
3 122 118 154 115 63 76 110 115 117 71 107 95 27 80 42 75
4 53 148 74 105 108 78 51 80 116 88 71 107 58 43 37 27
5 61 59 120 104 71 94 67 51 70 91 74 60 23 24 21 17
6 84 54 29 74 99 81 74 71 58 90 98 45 7 17 12 3
7 147 81 39 94 50 74 80 92 64 29 48 15 3 4 7 11
8 44 104 94 40 82 52 69 60 75 31 10 2 1 1 1 13
9 16 29 65 53 45 77 53 74 66 40 8 1 1
10 7 11 25 53 24 14 43 41 31 17 7 1

11 4 7 10 44 40 21 22 18 19 12 3

12 3 6 5 24 26 28 19 9 16 5 2
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Table 2. Number of cod sampled for length, age and round weight, by Division and age, during
autumn bottom-trawl surveys in Divisions 2J, 3K and 3L in 1978-1997.

Division 2J

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 10 4 2 1 3 5 18 14 1 1| 116 44

2 7 8 16 20 18 25 17 17 13 10 24 192 93 61 13 27 71 116 189 33
3 18 12 12 19 19 21 74 32 8 7 22 125 202 56 87 15 27 108 108 112
4 15 16 12 11 14 16 80 117 9 10 10 92 111 187 39 29 13 43 43 33
5 15 13 10 4 9 12 176 80 17 13 14 59 74 96 104 12 8 12 11 10
6 14 16 18 12 7 5 75 121 12 13 17 55 67 37 18 15 2 2 2

7 10 12 18 15 15 3 24 71 12 9 31 113 52 35 2 1 4 2

8 6 6 4 19 12 12 14 13 9 6 13 124 125 24

9 10 8 11 12 17 17 26 6 3 10 15 40 72 26

10 8 4 5 8 9 22 21 24 5 5 24 37 20 15

11 9 7 6 3 3 8 11 11 10 3 8 26 15 4

12 4 3 11 4 2 11 11 8 7 4 8 7 6 3

Division 3K

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
1 1 8 1 6 8 4 9 68 72 1 4 1 3| 116 89 13
2 7 5 22 14 25 18 11 11 11 9 31 211 106 122 60 95 10| 139 165 93
3 12 16 11 23 10 15 20 17 8 14 32 135 168 86 117 101 38 136 117 105
4 26 15 6 10 20 16 20 9 14 10 25 128 123 151 73 80 21 55 43 33
5 22 8 14 1 7 14 9 15 14 11 14 86 84 128 163 29 11 16 16 12
6 16 14 30 18 6 7 16 13 16 10 28 73 73 93 81 38 2 3 2

7 10 15 8 21 10 6 7 13 5 10 20 109 64 71 31 10 4 1

8 4 14 14 15 19 8 9 11 9 19 89 121 45 8 1 3 1
9 7 9 9 6 20 12 16 8 14 17 18 52 79 36 1 1

10 7 9 6 10 12 12 18 11 6 12 23 50 39 24

11 2 8 1 7 7 15 14 16 8 2 7 21 30 3

12 4 1 13 8 3 2 11 8 3 10 9 10 9 2

Division 3L

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 4 2 7 6 13 1 15 9 9
2 4 16 20 8 9 17 14 10 45 79 64 53 7 52 35 79
3 17 7 22 22 8 14 14 17 117 71 107 95 27 80 42 75
4 14 1 5 16 20 16 12 18 116 87 71 106 58 43 37 27
5 10 18 18 9 15 11 7 70 91 74 60 23 24 21 17
6 15 6 11 16 14 11 13 58 90 98 45 7 17 12 3
7 24 7 7 13 12 11 15 64 29 48 15 3 4 7 10
8 14 1 14 7 12 10 16 13 75 31 10 2 1 1 1 12
9 10 5 22 14 10 18 8 13 66 40 8 1

10 6 5 9 13 7 2 11 10 31 17 7 1

11 4 5 6 16 15 9 8 6 19 12 3

12 3 4 3 6 8 14 14 3 16 5 2




Table 3. Mean length (cm) at age of cod sampled during autumn bottom-trawl surveys in
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divisions 2J, 3K and 3L in 1978-1997. Highlighted entries are based on fewer than 5 aged fish.
There were no surveys in Division 3L in 1978-1980 and 1984.

Division 2J

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 199 1938

2 293 30.1 306 299 300 266 274 270 282 294 303 281 265 281 265 262 258 262 280 307
3 380 413 394 387 379 388 343 336 355 365 373 369 338 329 338 326 36.8/ 331 345 376
4 456 47.3 49.6 47.0 47.0 46.1 444 401 411 434 442 437 419 387 388 401 423| 421 418 432
5 540 55.3 545 544 534 539 509 485 47.6 489 485 50.1 469 439 418 439 46.6] 467 493 480
6 59.7 60.9 60.7 582 593 600 566 532 527 524 536 538 534 511 47.0 475| 56.8] 55.4| 52.6

7 66.4 679 643 628 613 629 634 575 567 573 558 570 56.6 56.9] 56.8] 47.0] 56.2 61.1

8 69.7 739 695 669 645 647 658 643 595 589 598 596 594 583

9 79.3 69.2 820 736 689 686 669 672 67.6 617 638 627 611 638

10 804 769 833 842 770 735 716 702 682 678 662 647 63.1 655

11 877 876 865 901 855 750 784 728 722 775 739 698 73.6| 727

12 916 859 879 886 946 950 830 759 762 755 805 67.8 73.5| 685

Division 3K

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 186 192 21.6
2 27.9 309 307 313 293 285 265 287 295 297 259 273 281 292 285 285 293 256 287 295
3 37.6 421 399 422 403 405 368 36.0 365 381 365 372 362 366 364 375 365 342 349 392
4 47.0 495 472 504 50.1 479 47.0 439 438 446 442 450 440 427 424 436 422| 418 433 479
5 548 554 547 56.1 540 562 543 518 49.9 509 515 515 497 479 47.0 50.0 511 46.8 50.0 56.2
6 624 628 618 603 605 623 61.6 573 561 543 560 56.3 56.1 549 518 51.4| 535| 54.7[ 585

7 69.5 69.9 69.7 652 643 668 644 625 588 60.1 586 599 584 59.7 579 53.0] 58.1 69.0

8 744 768 763 692 690 677 688 69.6 64.1 629 663 631 612 627 652 64.0 617 68.0]
9 76.6 833 860 817 748 725 729 702 673 69.7 73.1 681 636 656 _64.0 68.0

10 819 783 _87.6 905 798 764 781 731 768 745 787 740 64.7_69.1

11 | _88.4| 86.0/ 103.4] 916 896 849 849 792 759 808 824 757 69.3] 807

12 921] 789| 942 921 97.0 851 90.2 87.1 737 866 885 822 71.1| 684
Division 3L

Age 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994| 1995 1996 1997
1 16.8 17.7 19.7
2 285 287 301 26.8 279 275 287 287 270 297 279 30.1 281| 278 300 30.3
3 40.0 382 394 36.1 354 347 374 376 353 367 385 383 348 369 383 386
4 448 50.2 48.0 437 437 442 449 442 449 444 445 452 457 417 442 459
5 52.6 56.4 56.8 522 50.3 523 531 523 527 511 504 515 51.8[ 49.6 49.3 549
6 60.6 635 624 58.0 582 589 586 59.0 592 565 549 558 57.9] 586 58.9| 62.3
7 66.7 69.7 64.7 654 626 651 624 639 664 611 56.8 61.9| 66.7| 66.7| 66.7 68.6
8 731 738 695 733 699 690 667 687 709 680 660 61.4] 670 740 700] 72.6
9 822 830 736 728 731 752 696 744 753 715 773 66.0] 72.0|
10 91.2 931 763 82.6 77.7 80.8 743 837 762 732 704 87.0

11 103.7| 94.1 90.0 86.5 815 879 889 881 825 745 77.1

12 119.2| 110.5 87.5 97.8 86.8 854 967 941 869 811 945
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Table 4. Mean weight (kg) at age of cod sampled during autumn bottom-trawl surveys in
divisions 2J, 3K and 3L in 1978-1997. Highlighted entries are based on fewer than 5 aged fish.

There were no surveys in Division 3L in 1978-1980 and 1984.

Division 2J
Age 1078 1079 1980 1081 1982 1083 1084 1085 1086 1987 1088 1080 1990 1991 1992 1093 1094 1995 1996 1997
1 0.064 0.064
2 0223 0263 0240 0228 0.215 0.176 0.153 0.200 0.254 0.266 0.253 0.204 0.158 0.187 0.139 0.153 0.155| 0.162 0.193 0.258
3 0487 0682 0528 0548 0501 0587 0.384 0.363 0.350 0545 0553 0.488 0.355 0.307 0.318 0.300 0.433| 0.319 0.371 0.480
4 0947 1.023 1.046_1.077 0.955 0.956 0.829 0.622 0.645 0913 0.819 0.810 0.697 0518 0.482 0575 0.646| 0.671 0.670 0.733
5 1580 1593 1.363[ 1.663] 1.601 1554 1.303 1.138 1.054 1.355 1.145 1.263 0.987 0.743 0.620 0.751 _0.909| 0.898 1.160 1.052
6 2199 2379 2055 1.982 2.004_ 1853 1782 1.486 1.660 1483 1653 1567 1.462 1139 0844 0.923] 1.664] 1.540] 1.427
7 2515 2748 2548 2519 2.392[ 2.252] 2.388 1.880 1.914 2.067 1.690 1.907 1.784 1.540[ 1.478] 0.860] 1.700 2.150
8  3.862 2.753|_3.000| 3.197 2.686 2.773 2.562 2.497_2.292 2.409 2379 2.259 2.108 1.692
9 4365_6.103 5986 3.944 3.872 3.346 3.023 2.652[ 3.810] 1818 2.717 2616 2299 2.367
10 5.771] 5.428] 7.628 6586 6507 4.022 3.459 3.223 4513 _4.648 2.880 3.143 2539 2721
11 6.358 7.191 6546 6.906] 7.660] 4.165 5.669 4.178 4.638] 4.550] 3.868 3.771 4.397[ 3.963
12 [ 0.736] 6.206] 7.723[10.797[10.055| 8.946 6.539 4.014 6.161] 4.649] 6.732 3.206 4.340| 3.391
Division 3K
Age 1078 1079 1980 1081 1982 1983 1984 1985 1086 1087 1988 1989 1090 1991 1092 1993 1094 1995 1996 1997
1 0.054 0.057 0.085
2 0171 0207 0.238 0275 0.234 0.227 0.146 0.209 0.192 0.204 0.177 0.193 0.190 0.213 0.205 0.205 0.217| 0.153 0.206 0.230
3 0410 0577 0578 0720 0.738 0540 0.404 0.466 0.454 0493 0476 0.491 0.414 0423 0.398 0.473 0.434| 0.362 0.380 0.543
4 0876 1190 0950 1.222 1.218 1.120 0.867 0.891 0.817 0.904 0.838 0.874 0.761 0.705 0.665 0.735 0.688| 0.649 0.721 0.979
5 1478 1644 1.410[ 1.730] 1.555 1.670 1.412 1.219 1.154 1350 1.411 1.325 1.100 1.006 0.947 1.119 1.188| 0.907 1.161 1.619
6 2393 2259 2011 2051 1.966 2.114 2.041 1.818 1.993 1409 1734 1.821 1.630 1517 1.301 1.296] 1.442| 1.527] 1.898
7 2038 3161 3.462 2.620 2.445 2.804 2.343 2500 2421 2.580 2.264 2.190 1.908 1.923 1.828 1.461| 1.978 [(3.240
8 30] 4.281 3179 5051 3.151 3.440 3.306 3.739 2.784 3.012 2.566 2.203 2.274_2.561[ 2.200] 2.326 2.610
9 4671 4861 6.003 7.332 4.375 3.736 3.693 4.149 3.247 3.398 4.257 3.229 2.441 2.626[_2.190 3.280
10 _6.499 4.608_7.532 6.321 6.192 4.862 4.667 4.890 4.920 5.354 4.888 4.204 2711 3.107
11 8.365[13.000] 9.326_6.515_7.512 6.300 6.520 5408 4.604 3.251 4.933]
12 [ 9.492[10.100] 7.097 8.108[ 9.555] 6.047] 6.089 6.329[ 6.465] 7.017 7.628 5593 3.665] 3.200
Division 3L
Age 1978 1979 1980 1081 1982 1983 1984 1985 1986 1087 1988 1989 1090 1991 1092 1993 1094 1995 1996 1997
1 0.110 0.047 0.068
2 0.169 0.236 0.167 0.223 0.179 0.224 0.186 0.173 0.248 0.198 0.240 0.198| 0.235 0.256 0.255
3 0.564_0.380 0.539 0.436 0.468 0.353 0.459 0.443 0.395 0456 0581 0.505 0.402| 0.459 0501 0.533
4 0.820[_o0.480] 1.142 0.801 0.796 0.735 0.764 0.789 0.810 0.836 0.883 0.849 0.880| 0.668 0.785 0.896
5 1.245 1.477 1.382 1.227 1313 1372 1556 1.330 1.280 1.303 1.274 1.319| 1.134 1.122 1629
6 1.980 1.984 2.049 1.807 1796 1.879 1937 1.902 1.748 1.700 1.764_1.893| 2.055 2.084[ 2.633]
7 2.638 2.278 2247 2703 2.351 2103 2567 2.767 2.191 1.862_2.327| 2.086] 3.253] 3.220 3.386
8 5.077|_5.440] 2.930 3521 2579 2.818 3.043 3.653 3.481 3.089 2.781] 2.550] 3.160] 4.200] 3.440] 4.473
9 5804 6.647 4.005 4111 4197 _3.801 3.015 3.666 4.274 3.678 4.926 3.200
10 11.762 8.339 4.390 6.132 5.476| 7.540| 3.483 6.830 4.557 3.949 3.349| 6.440
11 11.560| 7.486 8.333 5312 4.460 7.402 7.471_7.461 5847 4.471[ 4.946
12 18.553[10.653] 0.902] 12.081 10.511 5.525 9.410[11.395| 6.642 5.307] 8.652
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Table 5. Mean Fulton’s condition (round weight) at age of cod sampled during autumn bottom-
trawl surveys in divisions 2J, 3K and 3L in 1978-1997. Highlighted entries are based on fewer
than 5 aged fish. There were no surveys in Division 3L in 1978-1980 and 1984.

Division 2J

Age

1978

1979 1980 1981 1982 1983

1984

1985 1986

1987

1988

1989 1990

1991 1992 1993

1994

1995

1996

1997

© 0o ~NOOUAWN

=
o

11

0.846
0.872
0.898
0.937
0.909
0.879
0.905
0.959
0.979
1.038

0.845 0.848 0.916 0.835 0.853
0.900 0.920 0.958 0.904 0.949
0.923 0.814 _0.973 0.886 1.005
0.907 0.948[ 0.957] 0.956 0.944

0.995 0.927
0.922_0.930
0.818[0.935]
1.041 1.037
0.995] 1.077

1.022
1.004
1.058
0.921
1.066

0.945_0.897
0.930[ 0.861]
0.896 1.015
0.900 1.001
1.005 0.951

1.061 0.991

1.018

1.061] 0.969

12] 1.149] 1.031] 1.116

1.059

1.105] 0.955

0.849
0.938
0.961
0.983
0.955
0.945
0.931
0.961
0.947
0.986
1.007

0.859 0.881
0.927 0.920
0.955 1.036
0.979 1.033
0.978 1.079
0.962 1.041
0.973 _0.974

0.863
0.980
0.979
0.985
1.036
0.969
1.102

0.831] 1.127] 0.960

0.931 1.004
0.987 1.136
0.988 1.054

0.974

1.061

1.039

0.891
0.932
0.999
0.979
1.030
1.010
1.013
1.158
1.071
1.065
1.098

0.879 0.828
0.942 0.886
0.954 0.924
0.992 0.935
0.996 0.947
1.020 0.967
1.052 0.994
1.040 0.992
1.141 0.966
1.067 1.048
1.003 1.079

0.820
0.845
0.870
0.854
0.839

0.745
0.800
0.809
0.829
0.794

0.834
0.851
0.872
0.869
0.842

0.882
0.850
0.851
0.888

0.834
0.847
0.868
0.864

0.847
0.864
0.892
0.953

0.908

0.895

0.769

0.821]

0.805]

0.828

0.953

0.824

0.846
0.895
0.948

1.033

0.983

0.864
0.882
0.884
0.937

Division 3K

Age

1978

1979 1980

1981

1982 1983

1984

1985 1986

1987

1988

1989 1990

1991

1992

1993

1994

1995

1996

1997

2
3
4
5
6
7

s[0.003]

9
10
11
12

0.801
0.807
0.848
0.856
0.863
0.853

0.947
0.908

0.790 0.795
0.859 0.917
0.910 0.946

0.917
0.922
0.886

0.813 0.829
0.949 0.860
0.882 0.934

0.928 0.892| 0.934] 0.886 0.898

0.926 0.869
0.887 0.846
0.898 0.822
0.918 0.907
0.962 _0.955

0.778

0.959
0.892
0.915
1.046
0.925

0.952| 1.032| 1.098

0.860 0.862
0.877 0.934
0.894 0.962
0.858 0.958
0.960 0.952
0.901 1.048

1.066

0.775
0.835
0.850
0.892
0.889
0.930

0.941
0.860
1.031

1.117] 0.982 1.025[ 1.017] 0.906| 0.969

0.861 0.845
0.896 0.900
0.873 0.970
0.936 0.983
0.951 1.071
0.909 1.052
0.933 1.015
1.067 1.044
0.924 1.102
0.969 _1.086
1.037] 1.028

0.863
0.904
0.932
0.952
0.962
1.073
0.997
1.034
1.118
1.126
1.029

0.859
0.921
0.958
0.984
1.012
1.029
1.089
1.020
1.057
0.998
1.088

0.851 0.817
0.912 0.841
0.932 0.875
0.949 0.884
1.013 0.911
1.004 0.943
1.004 0.948
1.006 0.922
0.997 0.966
1.023 0.951
0.967 1.025

0.835
0.846
0.885
0.892
0.906
0.890
0.900

0.840
0.810
0.853
0.883
0.912
0.926

0.847
0.868
0.871
0.872
0.935
0.959

0.837
0.869
0.882
0.865

0.851
0.862
0.846
0.868

0.846
0.866
0.861
0.906

0.936

0.892

0.900

0.979

0.986

0.863
0.879
0.872
0.908

0.917

0.874

0.973

0.830]

0.915
0.936

0.907

0.978

0.835

1.043

Division 3L

Age

1978

1979 1980 1981 1982 1983 1984

1985 1986

1987

1988

1989 1990

1991

1992

1993

1994

1995

1996

1997

© 0o ~NOO U WN

10

0.841
0.906

0.798 0.824
0.904 0.830

0.914] 0.875] 0.847

0.924
0.884
0.903

0.846
0.810
0.917

1.004] 0.886] 0.897

0.955
1.119

1.004

0.968 0.895
0.973 0.899
0.982 0.963

1.104

0.938] 0.903]

0.771 0.882
0.876 0.878
0.875 0.887
0.882 0.931
0.838 0.913
0.844 0.966
0.871 0.851
0.957 0.965

0.978 1.003] 1.094

0.942 0.928
1.019 1.029

0.842
0.856
0.864
0.877
0.837
0.855
0.883
0.895

0.961
0.943

0.878
0.917
0.884
0.925
0.955
0.890
0.912
0.970
0.922
0.995
1.051

0.846 0.801
0.874 0.861
0.878 0.861
0.926 0.892
0.919 0.906
0.917 0.929
0.997 0.952
0.924 0.965
1.046 0.964
1.035 1.001
1.107f 0.969

0.890
0.889
0.931
0.931
0.946
0.909
0.965
0.970
0.958

0.859
0.977
0.979
1.000
1.001
0.974

0.840
0.877
0.902
0.923
0.999
0.979

0.870
0.920
0.893
0.937
0.959

1.087
0.894
0.889
0.912

0.887
0.864
0.893
0.900

0.885
0.889
0.904
0.960

0.990

0.999] 0.993]

0.996

1.071

1.064

0.945]

1.057

1.051

1.036

1.003

1.013
0.946

0.978

1.036

1.058

0.980

1.019

1.113

1.050
1.132
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Table 6. Mean Fulton’s condition (gutted weight) at age of cod sampled during autumn bottom-
trawl surveys in divisions 2J, 3K and 3L in 1978-1997. Highlighted entries are based on fewer
than 5 aged fish.

Division 2J

Age

1978 1979 1980

1981 1982 1983

1984

1985 1986

1987

1988

1989 1990

1991 1992 1993

1994

1995

1996

1997

© 0o ~NOOUAWN

=
o

11

0.733
0.729
0.762
0.771
0.747
0.731
0.722

0.718
0.755
0.763
0.750
0.785 0.750
0.762_0.738
0.695[ 0.743)]
0.764_0.823 0.806
0.779[ 0.794] 0.814

0.738
0.788
0.718

0.764[0.816] 0.816

0.781 0.735
0.811 0.775
0.810 0.757

0731
0772
0.803
0.774
0.801_0.729
0.757[0.661]
0.737 0.789
0.729 0.789
0.814 0.758

0.821
0.795
0.809
0.749
0.859

0.834 0.831 0.760

0.855] 0.855] 0.801

12| 0.904] 0.766] 0.838

0.845] 0.858] 0.786

0.713
0.758
0.774
0.784
0.767
0.776
0.732
0.751
0.755
0.786
0.799

0.722
0.741
0.755
0.769
0.757
0.751
0.761

0.718
0.779
0.814
0.816
0.815
0.814
0.776

0.730
0.813
0.792
0.770
0.783
0.783
0.836

0.669]_0.849] 0.768

0.724 0.794
0.730 0.870
0.725 0.828

0.772

0.792

0.795

0.753
0.786
0.816
0.786
0.812
0.798
0.815
0.811
0.813
0.798
0.827

0.745
0.764
0.772
0.786
0.789
0.782
0.806
0.793
0.874
0.806
0.766

0.714
0.741
0.745
0.744
0.753
0.743
0.762
0.771
0.748
0.817
0.828

0.710
0.736
0.735
0.724
0.702

0.666
0.710
0.693
0.709
0.678

0.741
0.758
0.759
0.752
0.717

0.803
0.755
0.745
0.773

0.740
0.743
0.758
0.736

0.733
0.755
0.791
0.809

0.771

0.735

0.769

0.707]

0.687]

0.722

0.779

0.824

0.705
0.738
0.783

0.835

0.830

0.743
0.758
0.755
0.787

Division 3K

Age

1978 1979 1980

1981 1982 1983

1984

1985 1986

1987

1988

1989 1990

1991

1992

1993

1994

1995

1996

1997

2
3
4
5
6

7

8[0.773]

9
10
11
12

0.683
0.719
0.747
0.747
0.739
0.730

0.707 0.708
0.741 0.786
0.757 0.805
0.780
0.747
0.739
0.746
0.738
0.761

0.726
0.729
0.687
0.758
0.795

0.784
0.744

0.642] 0.752

0.861] 0.836

0.793 0.722 0.725
0.793 0.815 0.742
0.769 0.758 0.781

0.747[0.826] 0.754 0.768

0.789
0.749
0.751
0.847
0.756

0.738 0.728
0.731 0.799
0.732 0.809
0.721 0.760
0.766 0.762
0.749 0.838

0.845] 0.812

0.685
0.719
0.733
0.753
0.744
0.784

0.781
0.717
0.822

0.762_0.815] 0.813] 0.755] 0.789

0.730
0.744
0.731
0.765
0.784
0.746
0.764
0.841
0.744
0.778
0.835

0.749
0.714
0.774
0.783
0.798
0.820
0.795
0.821
0.849
0.840
0.785

0.768
0.757
0.772
0.785
0.778
0.819
0.788
0.796
0.811
0.832
0.810

0.753
0.785
0.796
0.799
0.808
0.808
0.833
0.819
0.831
0.788
0.852

0.716
0.750
0.755
0.763
0.781
0.768
0.779
0.791
0.793
0.808
0.792

0.711
0.714
0.724
0.734
0.744
0.749
0.749
0.732
0.749
0.771
0.778

0.733
0.719
0.736
0.733
0.742
0.730
0.738

0.735
0.700
0.711
0.718
0.739
0.754

0.727
0.741
0.720
0.717
0.746
0.721

0.741
0.767
0.768
0.730

0.733
0.744
0.730
0.737

0.739
0.746
0.753
0.782

0.765

0.766

0.745

0.780

0.801

0.744
0.758
0.747
0.766

0.736

0.732

0.799

0.706]

0.755
0.776

0.741

0.803

0.679

0.795

Division 3L

Age

1978

1979 1980 1981 1982 1983 1984

1985 1986

1987

1988

1989 1990

1991

1992

1993

1994

1995

1996

1997

© 0o ~NOO U WN

10

0.718] 0.707 0.718
0.778_0.803 0.724
0.794] 0.765 0.746
0.767 0.735
0.729 0.700
0.751 0.775
0.824] 0.767] 0.764
0.798 0.800 0.744

0.888| 0.827 0.749
0.800| 0.807 0.793

0.885] 0.771] 0.752]

0.680
0.749
0.740
0.756
0.717
0.715
0.708
0.790
0.783
0.774
0.817

0.769
0.765
0.757
0.790
0.781
0.816
0.730
0.775

0.775
0.811

0.721
0.733
0.745
0.748
0.714
0.724
0.735
0.743

0.808

0.803
0.783

0.748
0.781
0.730
0.781
0.796
0.741
0.758
0.781
0.746
0.736
0.828

0.734
0.759
0.764
0.782
0.776
0.768
0.804
0.729
0.798
0.802
0.822

0.716
0.734
0.729
0.752
0.742
0.763
0.777
0.773
0.785
0.795
0.792

0.746
0.748
0.769
0.769
0.773
0.741
0.763
0.779
0.758

0.744
0.801
0.788
0.795
0.796
0.793

0.721
0.741
0.737
0.715
0.777
0.737

0.750
0.784
0.741
0.758
0.776

0.935
0.752
0.758
0.761
0.804

0.772
0.749
0.770
0.760
0.806

0.757
0.758
0.756
0.773
0.770

0.775

0.861

0.847

0.723

0.741

0.725

0.780

0.825

0.803
0.743

0.787

0.817

0.814

0.771

0.808

0.939

0.824
0.882
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Table 7. Mean liver index at age of cod sampled during autumn bottom-trawl surveys in
divisions 2J, 3K and 3L in 1978-1997. Highlighted entries are based on fewer than 5 aged fish.
(Instances where fewer than 5 fish were available are not indicated for years prior to 1995.)
There were no surveys in Division 3L in 1978-1980 and 1984.

Division 2J

Age

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995 1996 1997

© 00N U~ WN

PR
= O

12

0.037
0.061
0.062
0.064
0.080
0.060
0.040
0.060
0.083
0.097
0.076

0.035
0.051
0.034
0.052
0.054
0.055
0.041
0.071
0.084
0.074
0.083

0.046
0.049
0.069
0.053
0.062
0.056
0.067
0.058
0.083
0.058
0.061

0.031
0.047
0.048
0.051
0.060
0.057
0.051
0.048
0.058
0.052
0.099

0.030
0.057
0.078
0.063
0.065
0.057
0.077
0.081
0.053
0.062
0.050

0.032
0.050
0.061
0.066
0.062
0.055
0.055
0.066
0.063
0.065
0.053

0.023
0.036
0.048
0.057
0.056
0.053
0.061
0.034
0.052
0.065
0.052

0.043
0.049
0.079
0.077
0.089
0.074
0.051
0.093
0.071
0.092
0.098

0.031
0.052
0.061
0.073
0.065
0.061
0.077
0.045
0.060
0.075
0.089

0.036
0.049
0.067
0.057
0.074
0.070
0.076
0.065
0.072
0.068
0.082

0.045
0.059
0.067
0.076
0.074
0.077
0.089
0.074
0.097
0.083
0.073

0.042
0.050
0.060
0.061
0.064
0.067
0.066
0.073
0.058
0.065
0.084

0.036
0.042
0.045
0.037
0.033
0.031
0.033
0.038
0.034
0.042
0.043

0.025
0.028
0.040
0.036
0.037
0.036

0.032
0.038
0.037
0.038
0.038
0.030

0.038
0.039
0.035
0.043
0.049
0.073

0.042 0.037 0.041
0.041 0.044 0.043
0.041 0.039 0.045
0.045 0.043 0.053

0.017] 0.037

0.047

Division 3K

Age

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995 1996 1997

© 00 ~NO U WN

e
= O

12

0.030
0.020
0.032
0.040
0.037
0.040
0.057
0.059
0.062
0.033
0.071

0.019
0.033
0.054
0.066
0.062
0.061
0.058
0.055
0.061
0.066
0.080

0.021
0.038
0.047
0.046
0.052
0.045
0.049
0.045
0.047
0.051
0.066

0.040
0.044
0.041
0.035
0.054
0.043
0.049
0.070
0.059
0.077
0.066

0.020
0.033
0.045
0.061
0.044
0.049
0.052
0.042
0.057
0.055
0.062

0.024
0.039
0.052
0.047
0.035
0.035
0.066
0.046
0.049
0.063
0.024

0.013
0.032
0.037
0.046
0.041
0.047

0.047
0.037
0.065
0.046

0.035
0.053
0.053
0.054
0.054
0.044
0.055
0.075
0.049
0.066
0.052

0.029
0.049
0.061
0.069
0.082
0.082
0.074
0.064
0.081
0.080
0.097

0.029
0.046
0.049
0.056
0.064
0.078
0.051
0.053
0.070
0.091
0.073

0.025
0.044
0.056
0.069
0.070
0.061
0.078
0.059
0.069
0.073
0.070

0.032
0.047
0.056
0.057
0.071
0.071
0.072
0.072
0.071
0.075
0.071

0.035
0.042
0.052
0.051
0.055
0.057
0.066
0.060
0.064
0.062
0.079

0.037
0.044
0.052
0.054
0.052
0.043
0.046
0.052
0.054
0.038
0.034

0.035
0.037
0.048
0.055
0.059
0.064
0.059
0.061

0.042
0.043
0.045
0.051
0.058
0.050
0.032

0.034
0.044
0.049
0.053
0.054
0.065
0.071

0.045 0.039 0.040
0.046 0.044 0.045
0.047 0.044 0.045
0.050 0.046 0.049

0.048] 0.038

0.059

0.036

0.032

Division 3L

Age

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1905 1996 1997

© 00N U WN

I =
N = O

0.021
0.041
0.038
0.039
0.039
0.041
0.065
0.049
0.077
0.052
0.068

0.013
0.025
0.042

0.039
0.061
0.054
0.068
0.066

0.025
0.022
0.024
0.027
0.030
0.041
0.032
0.039
0.041
0.042
0.045

0.029
0.031
0.039
0.039
0.033
0.030
0.046
0.051
0.066
0.060
0.071

0.030
0.032
0.035
0.047
0.040
0.045
0.033
0.056
0.052
0.048
0.060

0.026
0.032
0.031
0.035
0.030
0.029
0.032
0.036
0.091
0.059
0.050

0.025
0.028
0.035
0.043
0.045
0.051
0.043
0.050
0.039
0.044
0.070

0.026
0.036
0.039
0.052
0.045
0.053
0.058
0.051
0.059
0.067
0.055

0.039
0.038
0.037
0.042
0.048
0.057
0.055
0.059
0.057
0.069
0.065

0.046
0.056
0.062
0.059
0.060
0.059
0.069
0.075
0.066
0.074
0.056

0.041
0.067
0.073
0.076
0.071
0.073
0.065
0.070
0.074
0.090
0.068

0.043
0.053
0.062
0.066
0.075
0.066
0.033

0.098

0.039
0.078
0.053
0.052
0.074
0.044
0.035

0.039 0.039 0.042
0.048 0.040 0.047
0.049 0.044 0.049
0.050 0.044 0.055
0.066 0.064] 0.053

0.080| 0.078 0.069

0.053] 0.102] 0.068

0.137] 0.087]
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Table 8. Mean weights-at-age (kg) of cod caught in the commercial and recreational fisheries
and sentinel surveys in divisions 2J, 3K and 3L combined in the period 1962-1997. (See Lilly et
al. MS 1998).

Age 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
2 014 014 014 014 014 014 014 014 014 014 014 0.11
3 034 034 034 034 034 034 034 034 034 034 044 032 0.35
4 055 055 055 055 055 055 055 055 055 055 053 047 0.68
5 08 088 08 083 088 088 088 088 088 088 064 071 0.91
6 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.08 0.96 111
7 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.52 1.30 1.27
8 212 212 212 212 212 212 212 212 212 212 213 1.80 1.56
9 264 264 264 264 264 264 264 264 264 264 286 220 205

10 318 318 318 318 318 318 318 318 318 318 329 282 2.75
11 376 376 376 376 376 376 376 376 3.76 3.76 395 3.19 3.13
12 415 415 415 415 415 415 415 415 415 415 412 379 3.41
13 6.06 6.06 6.06 6.06 6.06 6.06 6.06 6.06 6.06 6.06 500 453 492
14 554 554 554 554 554 554 554 554 554 554 932 693 440
15 6.11 6.11 6.11 6.11 6.11 6.11 6.11 6.11 6.11 6.11 940 7.22 6.33
16 583 5.83 583 583 583 583 583 583 583 583 6.89 7.05 5.50
17 6.44 6.44 6.44 644 644 644 644 644 644 644 1467 945 7.57
18 6.07 6.07 6.07 6.07 6.07 6.07 6.07 6.07 6.07 6.07 12.04 11.16 11.07
19 6.61 6.61 6.61 6.61 6.61 6.61 6.61 6.61 6.61 6.61 7.62 7.62 7.62
20 7.19 7.19 7.19 719 719 719 719 719 719 719 1746 1746 17.46

Age 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
2 026 025 0.09 0.41 0.00 0.31 0.34 0.21 0.32
3 045 045 045 040 046 053 055 053 0.62 059 048 051 0.43
4 063 061 060 072 074 0.77 0.78 0.84 087 0.88 073 0.72 0.66
5 09 093 097 1.04 1.13 1.16 117 1.20 1.32 1.20 1.10 1.04 1.03
6 1.18 1.32 1.66 1.58 1.67 1.71 1.64 1.77 1.75 1.79 1.43 1.54 1.32
7 1.39 1.75 233 246 246 238 223 210 228 228 2.06 1.85 1.87
8 174  2.07 2.82 326 357 356 286 266 261 271 266 235 1.93
9 221 224 346 405 441 501 381 3.09 318 296 323 294 280

10 2.61 299 388 446 525 549 532 418 350 365 332 347 3.51
11 334 367 478 502 5.80 6.72 6.29 6.16 479 428 406 380 4.80
12 366 4.56 6.13 6.72 7.03 7.87 7.06 7.19 7.76 6.19 455 454 464
13 478 6.18 7.31 810 896 838 732 800 9.07 839 703 534 574
14 520 819 840 742 854 10.03 10.01 836 9.14 1026 9.67 7.12 6.13
15 520 9.77 881 8.20 946 11.31 899 7.86 10.62 11.44 11.37 11.77 8.53
16 546 11.23 11.75 11.26 10.70 13.87 1154 791 10.57 11.61 11.27 11.24 1351
17 851 1244 10.63 11.61 13.12 10.68 10.48 958 13.13 17.47 12.68 14.15 9.10
18 9.24 1116 12.27 8.92 13.49 16.09 11.15 1295 1597 1294 1242 16.14 21.77
19 7.62 7.62 7.62 1057 1551 12.04 9.82 9.73 1521 1438 12.30 17.66
20 1746 1746 1746 16.00 14.77 11.37 12.59 1588 12.81 19.49 15.72

Age 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
2 029 026 0.29 0.17 021 040 032
3 049 0.48 0.42 036 029 057 040 049 0.72 0.51
4 073 074 069 0.61 058 0.71 0.68 079 0.99 0.84
5 1.08 1.03 1.06 097 081 0.97 0.98 151 1.30 1.49
6 1.38 1.44 1.50 141 1.19 1.25 141 1.95 190 201
7 1.67 1.83 1.94 1.88 1.73 1.59 185 224 238 2.44
8 221 2.07 2.22 227 205 840 205 247 277 2.87
9 251 2.64 244 263 266 923 3.05 253 330 378

10 3.04 302 306 314 224 293 319 430
11 437 396 358 380 268 451 544 423
12 5.49 541 468 496 495 201 435 6.33
13 6.55 7.50 6.23 549 534 7.63 6.22
14 860 9.24 851 7.61 7.02 4.46

15 976 10.05 9.78 11.58

16 9.73 9.34 1258 11.01

17 1258 15.74 1545 12.82

18 16.01 18.66 13.58 13.00

19 16.60 17.26 13.10

20 11.03 17.64
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Table 9. Mean weights-at-age (kg) of cod caught in the commercial and recreational fisheries
and sentinel surveys in divisions 2J, 3K and 3L combined in the period 1962-1997. Highlighted
entries indicate cells that were blank in Table 8 and have been filled as described in the text.

Age 1062 1063 _ 19064 _ 1065 _ 1066 _ 1067 _ 1968 _ 1069 _ 1070 _ 1071 _ 1972 1073 _ 1074
2 014 014 014 014 014 014 014 014 014 o014 o014 o2 o011
3 034 034 034 034 034 034 034 034 034 034 044 032 035
4 055 055 055 055 055 055 055 055 055 055 053 047  0.68
5 08 08 08 08 08 088 08 083 088 088 064 071 091
6 123 123 123 123 123 123 123 123 123 123 108 096 111
7 166 166 166 166 166 166 166 166 166 166 152 130  1.27
8 212 212 212 212 212 212 212 212 212 212 213 180 156
9 264 264 264 264 264 264 264 264 264 264 286 220 205

10 318 318 318 318 318 318 318 318 318 318 329 28 275
11 376 376 376 376 376 376 376 376 376 376 395 319 3.3
12 415 415 415 415 415 415 415 415 415 415 412 379 341
13 606 606 606 606 606 606 606 606 606 606 500 453  4.92
14 554 554 554 554 554 554 554 554 554 554 932 693 440
15 611 611 611 611 611 611 611 611 611 611 940 722 633
16 58 58 58 58 583 58 58 58 583 58 68 705 550
17 644 644 644 644 644 644 644 644 644 644 1467 945 757
18 607 607 607 607 607 607 607 607 607 607 1204 1116 11.07
19 661 661 661 661 661 661 661 661 661 661 7.62 762  7.62
20 719 719 749 749 719 719 719 719 719 719 1746 17.46 _ 17.46
Age 1975 1976 1977 1978 1979 1980 1981 1082 1983 1984 1985 1986 1087
2 026 025 009 o026 o026] o041 o026l 026] 031 034 o026] o021 o032
3 045 045 045 040 046 053 055 053 062 059 048 051  0.43
4 063 06l 060 072 074 077 078 084 08 08 073 072 066
5 096 093 097 104 113 116 117 120 132 120 110 104  1.03
6 118 132 166 158 167 171 164 177 175 179 143 154 132
7 139 175 233 246 246 238 223 210 228 228 206 185 187
8 174 207 282 326 357 356 28 266 261 271 266 235 193
9 221 224 346 405 441 501 381 309 318 296 323 294 280
10 261 299 388 446 525 549 532 418 350 365 332 347 351
11 334 367 478 502 580 672 629 616 479 428 406 380  4.80
12 366 456 613 672 703 787 706 719 776 619 455 454 464
13 478 618 731 810 896 838 732 800 907 839 703 534 574
14 520 819 840 742 854 1003 1001 836 914 1026 967 712 6.3
15 520 977 88L 820 946 1131 899 786 1062 1144 1137 1177 853
16 546 1123 1175 1126 1070 1387 1154 791 1057 11.61 1127 1124 1351
17 851 1244 1063 1161 1312 10.68 1048 958 13.13 1747 1268 1415  9.10
18 924 1116 1227 892 1349 1609 1115 1205 1597 1294 1242 1614 2177
19 762 762 762 1057 1551 1204 982[ 1170] 973 1521 1438 1230 17.66
20 1746 17.46 1746 1600 1477 1137 1250 1316| 1588 1281 1949 1572 1507

Age 1988 1989 1000 1991 1992 1993 1094 1995 1996 1997
2 029 026 029 017 026 026 026 021 040 032
3 049 048 042 036 029 057 040 049 072 051
4 073 074 069 061 058 071 068 079 099 084
5 108 103 106 097 08l 097 098 151 130  1.49
6 138 144 150 141 119 125 141 195 190 201
7 167 18 194 188 173 159 185 224 238  2.44
8 221 207 222 227 205 840 205 247 277 287
9 251 264 244 263 266 ___923 305 253 330 378

10 304 302 306 314 224 287 287 293 319 430
11 437 396 358 380 268411 411 451 544 423
12 549 541 468 496 495 515 515 201 435  6.33
13 655 750 623 549 534  617] 617] e617] 763 ___6.22
14 860 924 851 761 702 771 771 771|446 771
15 976 1005 978 11.58] 1047 1047 1047 1047] 1047] 1047
16 973 934 1258 11.01] 1098] 1098 1008] 1098 1098] 1098
17 1258 1574 1545 12.82] 1467| 1467 1467 1467] 1467] 1467
18 1601 1866 1358 13.00] _1508] 1508 1508] 15.08] 1508] 1508
19 16.60[_16.16] 17.26 1310 1565 1565 1565 1565 15.65] 15.65
20 11.03__ 17.64] 1597] 1597 1597] 1597] 1597] 1597] 15.97] 1597
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Table 10. Beginning-of-year (January 1) weights-at-age calculated from actual and assumed
commercial weights-at-age (Table 9) as described in the text. Highlighted entries indicate values
copied from adjacent cells.

Age 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
2 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.09 0.23 0.05
3 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.25 0.21 0.30
4 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.42 0.45 0.47
5 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.59 0.61 0.65
6 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 0.97 0.78 0.89
7 1.43 1.43 1.43 1.43 143 143 143 143 143 143 1.37 1.18 1.10
8 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.65 1.42
9 2.37 2.37 2.37 2.37 2.37 2.37 2.37 2.37 2.37 2.37 2.46 2.16 1.92

10 2.90 2.90 2.90 2.90 2.90 2.90 2.90 2.90 2.90 2.90 2.95 2.84 2.46
11 3.46 3.46 3.46 3.46 3.46 3.46 3.46 3.46 3.46 3.46 3.54 3.24 2,97
12 3.95 3.95 3.95 3.95 3.95 3.95 3.95 3.95 3.95 3.95 3.94 3.87 3.30
13 5.01 5.01 5.01 5.01 5.01 5.01 5.01 5.01 5.01 5.01 4.56 4.32 4.32
14 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 7.52 5.89 4.46
15 5.82 5.82 5.82 5.82 5.82 5.82 5.82 5.82 5.82 5.82 7.22 8.20 6.62
16 5.97 5.97 5.97 5.97 5.97 5.97 5.97 5.97 5.97 5.97 6.49 8.14 6.30
17 6.13 6.13 6.13 6.13 6.13 6.13 6.13 6.13 6.13 6.13 9.25 8.07 731
18 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 8.81 1280 10.23
19 6.33 6.33 6.33 6.33 6.33 6.33 6.33 6.33 6.33 6.33 6.80 9.58 9.22
20 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 689 1074 1153 11.53

Age 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
2 0.20 0.19 0.04 0.20 0.19 0.35 0.19 0.17194 0.22 0.29 0.18958 0.15 0.26
3 0.22 0.34 0.34 0.19 0.35 0.37 0.47 0.37 0.40 0.43 0.40 0.37 0.30
4 0.47 0.52 0.52 0.57 0.54 0.60 0.64 0.68 0.68 0.74 0.66 0.59 0.58
5 0.81 0.77 0.77 0.79 0.90 0.93 0.95 0.97 1.05 1.02 0.98 0.87 0.86
6 1.04 113 1.24 1.24 1.32 1.39 1.38 1.44 1.45 1.54 131 1.30 117
7 1.24 1.44 1.75 2.02 1.97 1.99 1.95 1.86 2.01 2.00 1.92 1.63 1.70
8 1.49 1.70 2.22 2.76 2.96 2.96 2.61 2.44 2.34 2.49 2.46 2.20 1.89
9 1.86 197 2.68 3.38 3.79 4.23 3.68 2.97 291 2.78 2.96 2.80 257

10 231 2,57 2.95 3.93 4.61 4.92 5.16 3.99 3.29 341 3.13 3.35 3.21
11 3.03 3.09 3.78 4.41 5.09 5.94 5.88 5.72 4.47 3.87 3.85 3.55 4.08
12 3.38 3.90 4.74 5.67 5.94 6.76 6.89 6.72 6.91 5.45 4.41 4.29 4.20
13 4.04 4.76 5.77 7.05 7.76 7.68 7.59 7.52 8.08 8.07 6.60 4.93 5.10
14 5.06 6.26 7.20 7.36 8.32 9.48 9.16 7.82 8.55 9.65 9.01 7.07 5.72
15 4.78 7.13 8.49 8.30 8.38 9.83 9.50 8.87 942 1023 10.80 10.67 7.79
16 5.88 7.64 10.71 9.96 937 1145 11.42 8.43 911 1110 11.35 11.30 1261
17 6.84 824 1093 1168 1215 1069 1206 1051 1019 1359 1213 1263 1011
18 8.36 9.75 12.35 9.74 1251 1453 1091 1165 1237 13.03 1473 1431 1755
19 9.18 8.39 922 1139 1176 1274 1257 1142 1123 1559 13.64 1236 16.88
20 1153 1153 1153 1104 1249 1328 1231 1137 1363 1116 17.22 15.04 14.02

Age 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
2 0.23 0.20 0.26 0.13 0.17 0.21 0.19 0.11 0.35 0.25] 0.25 0.25
3 0.40 0.37 0.33 0.32 0.22 0.38 0.32 0.36 0.39 0.45 0.40 0.40
4 0.56 0.60 0.58 0.51 0.46 0.45 0.62 0.56 0.70 0.78 0.65 0.65
5 0.84 0.87 0.89 0.82 0.70 0.75 0.83 1.01 1.01 121 112 1.12
6 1.19 1.25 1.24 1.22 1.07 1.01 117 1.38 1.69 161 173 1.73
7 1.48 1.59 1.67 1.68 1.56 1.38 1.52 1.78 2.16 2.15 221 2.21
8 2.03 1.86 2.02 2.10 1.96 3.81 181 214 2.49 2.61 2.64 2.64
9 2.20 242 2.25 242 2.46 4.35 5.06 2.28 2.85 3.23 3.29 3.29

10 2.92 2.75 2.84 2.77 2.43 2.76 5.15 2.99 2.84 3.77 4.03 4.03
11 3.92 3.47 3.29 341 2.90 3.03 3.44 3.60 3.99 3.67 4.26 4.26
12 5.13 4.86 4.30 4.21 4.34 3.71 4.60 2.87 4.43 5.87 5.17 5.17
13 5.51 6.42 5.81 5.07 5.15 5.53 5.63 5.63 3.91 5.20 6.27 6.27
14 7.03 7.78 7.99 6.89 6.21 6.42 6.90 6.90 5.24 7.67 6.93 6.93
15 7.73 9.30 9.51 9.93 8.93 8.57 8.99 8.99 8.99 6.83 8.99 8.99
16 9.11 955 11.24 1038 1127 1072 10.72 10.72 10.72 10.72 10.72| _10.72
17 13.04 1238 1201 1270 1271 1269 1269 12.69 1269 12.69 12.69| 12.69
18 12.07 1532 1462 1417 1390 1487 1487 1487 1487 1487 14.87| 14.87
19 19.01 16.08 1795 1334 1427 1536 1536 1536 1536 1536 15.36| 15.36
20 1396 1711 16.06 16.60 1446 1581 1581 1581 1581 1581 15.81 1581
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Fig. 1. Mean lengths at ages 2-8 of cod in Divisions 2J, 3K and 3L in 1978-1997, as determined
from sampling during bottom-trawl surveys in autumn. Values calculated from fewer than 5
aged fish are not plotted. There were no surveys in Division 3L in 1978-1980 and 1984.
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Fig. 2. Mean weights at ages 2-8 of cod in Divisions 2J, 3K and 3L in 1978-1997, as determined
from sampling during bottom-trawl surveys in autumn. Values calculated from fewer than 5
aged fish are not plotted. There were no surveys in Division 3L in 1978-1980 and 1984.



24

65
60 -
age 6 /A/ﬁﬂ\
55 N A A4
~ 4
g l
= age 4
< 50
C» i
c
Q \/‘
-
45 1 4 -
40
—@—6-2) —&—6-3K —®—6-3L
—0—4.2) —b—4-3K —®—4-3_
35 \ \ \ \ \ \ \ \ \ \
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
2.4
2.2
2.0
age 6
1.8
g \/ \\/ \\\
X |
N
£ 14
(=R \
Qo age 4
; 1.2 g A—A\ \
1.0 1 \A/
0.8 *
061 |~®6-2 —2—6-3K —*—6-3L
—0—4.2)] —b—4-3K —¢—4-3L
0.4 - - - - - - - -
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

Fig. 3. Mean lengths and weights at ages 4 and 6 of cod in Divisions 2J, 3K and 3L in 1978-
1997, as determined from sampling during bottom-trawl surveys in autumn. Values calculated
from fewer than 5 aged fish are not plotted. There were no surveys in Division 3L in 1978-1980

and 1984.
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Fig. 4. Mean Fulton’s condition (gutted weight) at ages 3-6 of cod in Divisions 2J, 3K and 3L in
1978-1997, as determined from sampling during bottom-trawl surveys in autumn. Values
calculated from fewer than 5 aged fish are not plotted. There were no surveys in Division 3L in
1978-1980 and 1984.
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Fig. 5. Mean liver index at ages 3-6 of cod in Divisions 2J, 3K and 3L in 1978-1997, as
determined from sampling during bottom-trawl surveys in autumn. Values calculated from
fewer than 5 aged fish in 1995-1997 are not plotted. There were no surveys in Division 3L in
1978-1980 and 1984.



27

Weight at age (kg)

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

Year

Fig. 6. Mean weight-at-age of cod in divisions 2J, 3K and 3L combined in 1972-1997 as
estimated from sampling of the commercial catch (including recreational catch and sentinel

surveys).
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