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Abstract

Landings from this stock ranged between 200,000 tons and 300,000 tons prior 10 the early-1960s but peaked at
just over 800,000 tons in 1968. In recent years severe reductions in stock size has lead to reduced TACs and
subsequently to a moratorium on commercial fishing since 1992. Research survey data suggest that the stoek has
declined sharply in recent years to very low lgvels and that there have been distributional changes toward deeper water
and toward the nose of the Grand Bank. Stock size and fishing mortafity could not be determined through analysis of
commercial catch and survey data. Total mortality appears to have been high in recent years but declined from 1992 to
1993. However, morality was still higher than could be explained by the estimated non-commercial catch. The source
of this discrepancy could not be determinad. - There is litle doubt that the stock deciine observed in recent years
continued in 1993 and that the stock is at a dangerously low level. Survey data indicate that the low recruitment lavels
estimated for recent years will persist. Stock recovery will depend on production and survival of significant numbers of
new recruits.

Nominal catch

Nominal &atches for this stock increased during the late-1950s and sarly- 1960s and peaked at just over 800,000
tons in 1968 (Table 1, Fig. t). Calches rapidly decfined thereafler and were al a low of 139,000 tongs In 1978, From 1980
to 1992 catches ranged from 219,000 to 270,000 tons, but declined ta 150,000 tons in 1991 and further o 44,000 tons
in 1992. In the same period Canadian catches peaked at 242,000 tons in 1988 but subsequently declined to 29,000 tons
in 1992. The commercial fishery on this stock was closed in mid-1992. At the end ol 1993 the recreational fishery was
closed. During 1993 the latter fishery was estimated o have caught about 9,000 tons of cod. Most of this caich was
taken-by handline in Division 3L, and mainly during the Sept.-Oct. period (Table 2). Canadian Surveillance has also
estimated that about 2,500 tons of cod were obtained by foreign fleets on or cutside the nose of the-Bank in Div. 3L.

During the 1960s, when the fishery was dominated by non-Canadian fleets {Fig. 2), most of the catch occurred
in Div. 24 and 3L with Div. 2J generally predominating. Since that time catches have been mainly from Div. 3K and 3L
{Fig. 3). Fixed gear catches have been predominantly by trap and gilinet (Fig. 4).

The total cod catch for 2J3KL in 1993 was approximately 11,400 tans (Table 3). This estimate inciuded: the
reported Canadian catch of 3,947 tons, a foreign catch (outside the 200-mile limit on the Nose of the Grand Bank)
estimated by Canadian Surveillance at 2,425 tons and an additional estimate of approximatealy 5,000 tons from the inshore
“recreational fishery”. The latter estimate was based on a combination of information supptied by Dept. of Figheries and
QOceans and Union (FFAW) officials. . )

Catch- and weight-at-age

The totaf catch and consequently total removals at age were only roughly estimated. - A summary of the sampling
used to derive the catch- and weight-at-age of the Canadian recreational fishery in 1993 is given in Table 4. The follbwing
relationship was applied in deriving average weight-at-age: log weight = 3.0879 log fength - 5.2106. A limited amount
of data (fength frequency only) wag available for the foreign by-cateh fishery in the Regulatory area. Catch-at-age for the

latter {Table 6} was obtained using the Canadian spring 3L RV age-length key. Canadian catches were mainly of ages
4 and 5 (Table 5).

. The catch numbers, average weights and biomass al age for the years 1962-1993 are presented in Tables ? o
9. Average weights increased from the early-1970s to the early-1980s and subsequenily declinad. The catch biomass
at age for 1993 using available sampling-data was approximately 96% of ihat reported.
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Research vessel survey data

Stratified random trawl surveys

. Research vessel survays have been conducted by Canada during autumn in Div. 2J, 3K, and 3L since 1977, 1978,
and 1981, respectively. The 1984 autumn survey in Div. 3L was conducted earlier In the year than the other surveys
{August-September as opposed to October_Novembaer). Spring surveys have been conducted by Canada in Div. 3L for
the years 1971-82 and 1985-93. Surveys In Div. 2J3K have been conducted by the RV Gadus Allantica while those In
Div. 3L have been conducted by the RV A. T. Cameron (1971-82) and RV Wilfred Templernan (1983-93). To account for
incomplete coverage of strata in certain years, estimates of biomass and abundance for non-sampled strata were obtained
using a multiplicative model. Because of apparent distributional changes in recent years, this analysis did not include
1992 or 1993 survey data. Estimated values presented are those provided previously.

The stratification developed for this stock area and others have been based on dapth contours as shown on
nauticat ¢charts. Since their first use in 1977 in Div. 2J there have bean problems with the accuracy of these charts,
particularly in Div. 2J and 3K, The availability of accurate charts from the Canadian Hydrographic Service enabled a
revision of thase stratification charts. A more detailed description of the revision is described by Bishop (1994). The
revised stratification schemes for Div. 2J and 3K were firsl used during the 1983 autumn surveys, The original and revised
stratification used for the surveys in Div. 2 and 3K are described in Fig, 5-8 and Tables 10 and 11. Stratification for Div.
3L was unchanged and is shown in Fig. 9. This revision will make between year comparisons of straia difficult although
the total area covered by the old and revised schemes were only slightly different.

Autumn survey estimates of biomass and abundance have declined sharply in recent years with the 1993 values
being extremely low, the lowest in the time series (Tables 12-18; Fig. 10-12 ). Biomass and abundance from the Div. 3L
spring surveys declined substantially since 1990 and in 1993 were the lowest in the time series since 1977 (Tables 19-20,
Fig. 13).

Abundance in Div. 2J and 3K generally increased at depths greater than 400 m. since 1987 (Fig. 14) although
fotal abundance was canstant or declining.

Percent biomass by Division (Table 21) was fairly stable for a period in the early-1980s and averaged about one
third in each of the three Divisions. The percentages became quite variable after 1987. Since 1981 most of the biomass
has occurred in Div. 3L.

Tables 22-26 give the mean numbers per tow &t age for the surveys conducted in all Divisions, The survey
catches at age wera mainly from ages 3 and 4 although, as already indicated, absclute abundance was very low. No
cod were caught older than age 9.

There were no autumn surveys in Div. 3L for the years 1978-80. As in the past, an index for these years was
estimated using spring survey data from Div. 3L, This 2J3KL index (Table 26) indicated that the total abundance had
declined substantially.

Average weights -at age from the surveys {Tables 27-30}, although represented by small samples, were not
substantially different from those observed in the 1392 survey. Recent average weights for all Divisions were substantially
lower than those observed in the early to mid-1980s.

Distribution plots {Fig. 15-17) of the numbers of cod caught per tow during the autumn surveys irom 1981 to 1993
indicate a fairly typical pattern frorn 1981 to 1988. Catches were spread over the entire survey area and most large
catches were in shallower water. Commencing in 1989 changes started to occur in that fewer cod were found near the
coast, mainly in Div. 2J. During 1990 and 1991 most cod were found on the seaward slopes of the offshore Banks and
in 1992 there were virtually none in 243K and low abundance in Div. 3L, particularly in 1993. The only cod located during
1992 and 1993 were in the northern part of Div. 3L bordering with Div. 3K.

Autumn research vessel survey total calch at age {ages 1 to 23) data without weighting by survey stratum area
data were used io examine the age distribution of 2J and 2J3KL cod. The age structure of the 2J cod survey population
has collapsed from a refatively wide age distribution (20+) in 1982 1o a relatively narrow (7+) age distribytion in 1992
{Fig.18). This represents a loss of the majority of the spawning-aged fish in 2J. The average, modal and median ages
of the 2J3KL cod stock have ¢ycled between ~ages-5 and ~ages-6 over the Iast decade or 0 but has racently (1988
to 1993) decreased to ~age-4 (Fig. 19) with a correspending decrease in tha width of the age distribution (maximum age-8
In 1892). variations In the age distribution over the 1981 to 1993 pericd are revealed through patterns In he skewness
and kurtosis of the distribution, which in most recent years (1992 and 1993) are more "normal” with a low mean - a
distribution that reflects the dominance of few and younger year-classes and the absence of older age clasdes.

Winter Hydroacoustic surveys

Winter hydroaccustic surveys conducted since 1987 found large concentrations in southern 2J and northern 3K
at depths ranging from 300 to 500 m from 1887 to 1989. In the 1990 survey, commercial congentrations of cod were
found still further south in Div. 3K and mainly 550 m, about 150 m deeper than in previous years. Survey data from 1991-
93 indicated substantial declines in cod densities, particularly in 1893, Significant concentrations were encountered
outside the survey area at depths approximating 930 m on the nose of the Bank, There was no comparable survey in
1994,

Spring hydroacoustic studies.

An acoustic survey using 2 vessels (Gadus Atlantica 231 and Petrel V 93-2) was conducted from the Nose of the
Grand Bank (47°08'N, 47°18'W) to the outer reaches of the Funk Island Bank (50°45'N, 50°30'W), from June 8-30, 1993
{NAFO Divisions 3L and 3K) (Fig. 20a). The survey grid consisted of parallel transects spaced 10 nmiles apart and
covared waters within the depth range 200-800 m. (a lotal of approximately 3480 km of transects). There were three
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deviations from this general design: 1} In areas characterlzed by temperatures and salinitles previously Identified as
holding the bulk of the cod In this reglon at this time of yaar {from 1990-1992 data), ransect spacing was reduced to 5
nrites, 2) storm conditions reduced the precision of the spacing on several occaslons, and 3) secondary adaptive grids
ware conductad on 3 occasions when aggregations of cod were jocated on the large grid (several hundred kms of
additiona! transects). Adaptive grid results were not Included in present astimates. Thirty-four fishing sets wers made as
diracted by acoustic indlcations of target density, size, and spacies.

Dual beam echosounders were usad on both vessels. On the Gadus an EK400 sounder {48 Khz) with the deap
tow system enabled integration measurements (20 Log R amplification) to be made 10 750-800 m (300 m tow depth + 450-
500 m acoustic range). Depths from 800-800 m could be surveyed only qualitatively (no cod were identified there). Single
target mensuration is limited with this system to 525 m at 300 m tow depth because of the restricted TVG properties of
the EK400. On the Petrel V a Biosonics 102 sounder (38 Khz) was used with a 40 m tow depth (this combination and the
quigter conditions of this vesssl relative to the Gadus allowed integration and single target mensuration {20 and 49 Log
R ampiification} of smail cod to a maximum of 550 m). Signal processing on both vessels was done using Biosonics ESP
technology with data channelled direcily to optical storage drives. Both vessels and their respective hardwars and softwara
were calibrated in two ways:

1) Scunder outputs and receiving sensitivities were calibrated against standard spheres {copper 49 Khz; tungsten
carbide 38 Khz).

2) An Intervessel calibration comiparing in situ target strength measures was conducted over an aggregation of

capelin on the north Cape of the Grand Bank, In this exercise, vessels ran simitar transects at a distance of
approximately 0.5 miles apart with the fotlowing vessel |ust off the leading vessel's stern. Each vessel took a turn
at leading and following. The results of the target strength comparison of the two vessel indicated that differences
in frequency, vessel, and hardware brand had no significant effact on results. : .

Data analysis included simultaneous integration and target sirength estimation. Integration was done
simultaneously from the transducer down in 20 m sirata and from the bottom up in 1 m strata (to 10 m off bottomn). Report
length was 1 km (except for adaptive grids). The bottom up strata were used in a back stepping algorithm to find the first
inflection point in the echo signal {nearest bottom} and any signal below this was subtracted from the top down siraia
(used for the integration). This procedure has been found to reduce the noise in integrator signals near bottom and to give
less variable results than commercial integrators. Signal "bins™ were classified as 10 taxa by combining information from
three sources: 1) set rasults, 2) echogram interpretations, and 3) signal patterns (Rose and Leggett, 1988). Integration
then was done by taxa {cod, capelin, deep-waler specles, pelagic scatterers [euphauslids, myctophid fishes]). Total
abundance estimates were derived by expanding mean transect densitles over the area half way to adjacent transects.

The largest sources of uncertainty in the acoustic abundance estimates are thought to be the target strength
applied to the acoustic integration and the proportions of the stock area covered by the surveys in each year. Standard
procedures have been based on average trawl samples and average length-TS retationships. This procedure assumes
no trawi selectivity or fish size segregation. Recent data suggest both assumptions are violated, Hence, in situ target
strengths have been analyzed from the adaptive surveys conducted. Preliminary results suggest strong interaction
between target strength and likely frawt seleCtivity (¢.g. smaller TS fish are undersampled in trawl). A preliminary estimate
of 1993 mean TS (in sity) is -36 dB. Research to better esfimate and apply TS values continues.

A totat of 58 transects ranging in length from 9 to 198 km were used to estimate fish numbers. Cod were located
in 3 regions: 1) 4-8 yr-olds on the Nose and North Cape of the Grand Bank; 2) 3-4 year olds In the Bonavista Basin; and
3) 2-3 year olds (some 4's} in the Notre Dame Channel {Fig. 20b). The estimate of cod numbers is 8.0 E” {based on -36
db mean TS). Thirty bottom and 4 mid-water sets were completed (Fig. 20¢). The slngie large set was made on the
aggregation located on the Nose of the Grand Bank (12622 fish). Set data were used 1o aid acoustic interpretations.

Saveral findings are noteworthy: 1} acoustic densities in the post-spawning migratory aggregation in 1993 did not
differ from those in 1990-1952 (Bishop ef 4/, 1993) assuming equai TS values {aggregaticn size declined); 2) tota! minimal
numbers were <0.5 those estimated in 1992 (again assuming equal TS); and 3) distributions changed remarkably between
June 1992 and June 1993 (Fig. 20b,d). Distributions reported here suggest that fish moved along tha North Cape further
1o the sautheast in the winter of 1892/3 (the location of the aggregation in the spring was 20-25 nmiles shoreward from
where cod were located in Feb. 1993 by the Gadus acoustic survey after surveillance reported foreign vessels fishing
cod).

Distributions and abundances of Pre-racruits of the Northern cod

Introduction

A program of research was implemented in 1991, as part of the Northern Cod Science Program, to develop a
scientific basis for pre-recruit indices for the Northern ced population {(2J3KL). At the oulset, very little was known
regarding the distributions of juvenile cod during their firsi three years of life. It had been described that cod eggs
spawned offshore drifted 1o the inshore bays along the NE coast of Newfoundiand where the fish settled to the
bottom. or the nearshaore, as juveniles in the lall. Based on this description, the criginal working hypothesis was that
the inghore bays along the NE coast of Newloundland served as the primary nursery areas for young cod.

Research programs have been directed primarily at sampting the nearshore environment (beach seines, traps}
and the inshore-to-offshore environment during the pelagic O-group stage (petagic survey) and during the demersal
juvenile stage (demersal survey). This approach enabled a comparison of results among the different field programs.
Additional work has involved analyses of historical data, much of which was collected for other purposes, and
modelling of egg and larval drifl. The following summary focuses on current attempts to measure pre-recrult

abundance, Data on cod by-catch in the capelin fishery are also included because of a positive statistical relationghip
with recruitment.




The predominantly inshore distributions sampled for pelagic (Q-group) juvenile cod during 1991-93 differed
significantly from the offshore distribution observed in 1981. The different distributions are consistent with that
expected based on historic and recent spawning distributions, and modelled drift of cod eggs and larvae, Compared
to the numbers sampled and the broad offshore distiibution in 1981, it would appear that significantly fewer pelagic
cod occurred In recent years, 1991-93.

Summary

The distribution of O-group cod at beaches atong the coast in the nearshore environmen In 1992-93 was
remarkably similar to the historic distribution sampled in the early-1960s. Similarly, abundances of cod aged 0-2 years
were not different, although values in 1992-93 tended !0 rank towards the lower range. The persistence of 0-group
cod within the nearshore environment indicates this is & preferred habitat. However, this persistence contrasts with
observations that there has been a significant southward shift in spawning and significantly lower recruitment during
the 1990s.

The discrepancy between the distributions of pelagic G-group cod and that of 0-group cod in the beach
environment could be explained by a persistence of inshore spawning in the bays along the NE coast of
Newfoundland. If there has not been a southward contraction of inshore spawning, as has occurred offshore, then a
contraction would not be observed in the distribution of 0-group cod in the beach environment, whereas a significant
shift would be observed in the distribution of pelagic juveniles offshore. Alternatively, it has been hypothesized that the
nearshore beach envirocnment is a highly preferred habitat of juvenile cod, albeit a limited habilat. In this case, it can
be argued thai the beach environment is always saturated by 0-group and 1-group juvenile cod regardless of cohort
abundance or spawning distributions. fn either case, the nearshore beach environment would not be sensitive to year-
class strength variations of the Northern cod population, as observed.

The distributions of cod aged 1-3 years observed during the demearsal surveys in 1992-93 is consistent with
the historical description: age 1 cod predominate inshore white age 3 cod are more predominant offshore. Because
directed sampling previously has not been carried out inshere a direct comparison to historical distributions is not
possible. The recent chservations emphasize that cod <3 years of age occur predominantly shoreward of the fall RV
survey boundary. As such, we might expect the RV survey 10 systematically underestirmate the abundance of young
cod, but particularly at small cohort sizes where most juveniie cod (<3 years) are found shoreward of the survey
boundary.

The cod by-catch data from capelin traps has demenstrated a statistical relationship to year-class size during
the period 1981-91. Based on this relationship, the prediction from the 1982 by-calch data is the lowest mean year-
class size yet observed (1989-90 year-ciasses) while in 1993 the by-catch data predicts moderately good mean year-

class size (1990-91 year-classes). The 1992 by-catch data, however, may be biassed downwards because of the
absence of a capelin trap fishery in NAFO 3L where much of the by-catch cccurs. There is also g statistical
relationship between the by-catch data and the mean catch rate of 2 and 3 year old cod in the fall RV survey during
the period 1981-92. However, this relationship appears to break down in 1893 when the by-catch data indicate a
strongar combined year-class for the 1990-81 cohorts than that estimated from the RV survey. This comparison
indicates a possible shift in distribution of juvenile cod, ages 2 and 3, 1o the inshore area in 1993. However, the
demersal juvenile cod surveys carried out in 1992 and 1993 indicated no significant change in distribution between
years. In {act, an overall decrease in catch rates of 2 and 3 year old cod in the demersal survey in 1993 resulted from
reduced catch rates in the inshore relative to the offshore. The difierence between these two Indices, by-catch and
RV, in 1933 remains unresolved.

Catch rates of 0-group ced were higher in 1993 than 1992, as measured in both the beach seine surveys and
the demersat juvenile cod surveys. This contrasts with results of the pelagic juvenile cod strveys which indicated that
catch rates in 1992 were higher. Catch rates were sfightly highar for age 1-group fish in 1993 in both the beach seine
and demersal surveys, Indicating that the 1892 year-class maybe greater than in 1991. This result agrees with
estimates from the pelagic juvenile survey, which indicated the 1991 year-class to be less than gither 1992 or 1993.
Qverall catch rates from Japanese Pelagic traps were 20% higher in 1993 than 1992 but data is not yet available 10
evaluate the relative catch rates of age groups in the traps in 1993,

Preliminary predictions of year-class size from the different data sources has been qualitatively summarized in
Table 31. There is agreement between the by-catch and RV age 2+3 estimates that the combined 1989-90 year-
classes will be at historicaily iow levels. However, there is disagreement between the by-catch and RV 2+3 indices for
the combined 1990-31 year-classes, which are ranked as ‘medium” and "lowast’ for the available time serles,
respectively. Year-class size In 1991 appears to he very low, Dased on the beach seine, the pelagic 0-group,
demersal juvenile and RV2+3 indices. Presently, the data for 1982 and 1993 year-ciasses are too limited to draw
general conclusions atout year-class size, although it is suspected that they will be low.

Food and Feeding

Capelin was the major prey of cod in the offshcre area of Div. 2J and 3K during the auturnn of most years in
the period 1978-1989. {Lilly, 1991; 1994). During the recent decline in cod abundance and reduction in cod
distribution, there was also a severe decline in capelin biomass as estimated from offshore Canadian and Russian
acoustic surveys, with the Canadian series showing a very abrupt drop between 1989 and 1990. Nevertheless, many
cod had a relatively high contant of capelin in their stomachs in 1980-1992, in part because capelin changed their
distribution and overtapped the general area where the remaining cod were goncentrated. A preliminary analysis of
the average quantity of focd in cod stomachs by Divigion {2, 3K, 3L) revealed a decline oniy in Div, 2J (on Hamilton
Bank in 1980 and in the whole Division in 1991 and 1992} (Lilly, 1994; Tagqart et al, 1994).

Conditioh_Factors

information was available relative to condition factors (gutted weightfiength®) for cod in Div. 2J+3KL. in bath
2J and 3K a declining trend was observed from 1990 to 1992 for all ages although it was less pronounced in Div. 3K
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(Fig. 21 and 22). No trend was cbserved in 3L although there was a decline at most ages from 1992 1o 1993 (Fig.
23). The impact of factors such as changes in growin rate over fime, migrations between Divisions and. aliasing of the
indices with respect to normal seasonal cycles in cod physiology on the interpretation of the resulls has been
described previously {Taggart et af, 1994).

Estimation of stock péramelers

A formulation of the adaptive framework (ADAPT) using Canadian research vossel data was used 1o estimate
stock size. The formulation of ADAPT used was that accepted at the most recent assessment of this stock and is
described as follows:

Parameters estimated by ADAPT:
- Year-class estimates
N.‘_mgs |=31t012

- Catchabilities for RV numbers
K . i=3tc12

Additional structure imposed:

- Natural mortality assumed to be-0.20.

- Error in the caich at age was assumed negiigiple.

- 'F on oldest age group (13) set to the unweighted F for age groups 7-9.
- Intercepts not fitted.

Input data:
- C., i=31013 t = 1978-93
- RV, i=31c 12 t = 1978-93

- Fall RV related to population at end of November.

Objective function:
- Minimize

T, (InRY, fnKN,
Summary:

- Number of cbservations = 165
- Number of parameters estimated = 20

In previous assessments it had been established that intercepts were not significant and hence ware not
included in this analysis. The CVs on the estimated age 3-12 abundance (Table 32) ranged from 54% to 92% while
those on estimated siopes were approximately 24%. The patterns of residuals that were produced showed strong
year effects reflecting the large interannuat variation in the RV index. Residuals for 1893 were all strongly negative
whilg those for 1983 to 1992 were all positive. It was considered that the results from ADAPT were oo imprecise and
did net adequately represent stock abundance. Consequently, it was not possible to provide an estimate of the size
of the current stock biomass.

Assessment Results
Fishing mortality and slock abundance

Research vessel survey rosults imply that stock abundance has declined to less than 1/10 of that in the mid-
1980s and that the decline persisted from 1992 {0 1993 in spite of a moratorium on commercial fishing. It also
suggests that the size of the 1986 and 1987 year-classes, which were originally considered to be above average size,
may have been well below average, particularly that for 1987. As well, the size of year-classes since that time (1988-
90) are also well below average.

Although stock size and fishing mortality could not be estimated, analyses incorporating the extremely low RV
abundance estimate for 1993 suggest that total mertalities in recent years have been very high and most likely in
excess of 1.0 for the fully recruited age groups. Although total mortality appears to have declined between 1892 and
1993 because of the fishery closure, the total estimated catch for 1993 of 11,000 tons seems to have been {00 low to
account for the continuing decline in RV estimates, Posgible reasons for this inconsistency include the foliowing: 1)
the survey resulls are real impiying that factors other than fishing might be responsitle for the observed declines; 2)
year effects in recent years are hampering calibration of SPA; or 3) the 1993 catch has been underestimated. It i's not
possiblg to determine which of these is correct. It is possibie that the recreational fishery in 1993 took fish
preldormnantly originating from supposed inshore stocks. The areas where these fish would oceur are not covered
during the aulumn surveys, and no information exisis concerning possible trends in inshore 'stock’ abundance.




Recruitment

The 1986 and 1987 year-classes were previously considered to be well above average. The current analyses
suggest that these year-classes may have been well below average, particularly that for 1987, All other Indices have
indicated that subsequent year-classes are weak, particularly those for 1988 1o 1920. More recent year-class sizes are
not well estimated although it is suspected that they will be low.

Prognosis

Although it was not possible 1o provide an adequate determination of absolute stock size, it is possible to
describe general trends from the data.

The Div. 2J3KL cod stock abundance increased from the mid-1970s to the mid-1980s but has since deciined.
Thera is little doubt that the stock decline observed in recent years has continued in 1993 and that the stock is at a
dangerously low level. The continuing decling in RV estimates is not consistent with the reduced fishing in 1992 and -
1993, although there are indications that total mortality declined somewhat.

Survey data indicate that the low recruitment leve!s estimated for recent years wilt persist because of the
current low spawning stock biomass and consequently stock recovery will not occur in the near future. Stock
recovery cannol begin until there is production and survival of significant numbers ci new recruits.

References:

Blshop, C. A, E..F.Murphy, M..B..Davis, J. W.,Baird, and G.,A. Rose. 1993. An assessmant of the cod stock in NAFO
Divisions 2J+3KL.. NAFQ SCR Doc. 93/86. Ser. No. N2271.

Bishop, C. A. 1994, Review of stratification schemes used in NAFO Subareas 3 and 3. NAFO SCR Doc. 94/43.

Lilly, G. R. 1891, Interannual variability in predation by cod (Gadus morhua) on capelin {Mallotus villosus} and other prey off
southern Labrador and northeastern Newfoundland. ICES mar. Sci.Symp. 133-148,

Lily, G. R. 1994. Predation by Atlantic cod on capelin on the scuthern Labrador and Northeast Newfoundland shelves during a
period of changing spatial distributions. ICES mar. Sci. Symp. (in press),

Rose, G. A, and W. C. Leggett. 1888. Hydroacaustic sighal classification ¢f fish schools by species. Can, J. Fish. Aquat. Sci. 45:
597-604.

Taggar, C. T, J. Anderson, C. Bishop, E. Colbeurne, J. Hutchings, G, Lilly, J. Morgan, £, Murphy, R. Myers, G. Rose, and P.
Shelton. 1994. Ovarview of cod stocks, biolegy, and environment in the northeast Atlantic region of Newfoundiand with
emphasis on northern ced. ICES mar. Sci. Symp (in press)




SPI0221 [BaNSHES O« Ul pApIoval 1el) O) [BEUCNIPPE £12YsY [FUONEAIDA

U WO} PAAEWNISS Y2IES | £60S JSYUTY € SIPNjAU SIYY,

*2JBWINED YNED DURJ[IIAING,

- STPll 4 4 {0006 10006 0186 PREE jra s Srt [4 L¥s Lys - - - 4 4! - - - £661
- 6L9tY SBRIE oL 96L8T $069¢ 9L801 8T01¢ 019r1 8IF9I 9sLT 668 [A%: £LT 3% 61 61 - - - 661
000061  6980LT  6£0111  OEB6S 9I10T1  £TI¥TI  Llgtp 9086L 0996t Sr10f (A% 1% 4 gieel ¥160€ 6001 s056C Pl6c S61T 6LL ¥8 £E9. 1661
9661 889817  §SI901  EESTIT 099061  1ShOTl  PIOOL LIB6S 9oz 1L€¢E £5ECS LLSLT 169LC £88 £689C 88Tt eerl £67381 689 £98L1 0661
Q00SET  YIPEST  §6505!  69BTOT  QL9PIT  TTL9ET  BETES £8bLL Orsot tro0r S816¢ 11£02 PLEBE F611 08CLE 8ICLS 0T6tt 86svE PI0IL 123333 6861
000097  LL9BOT  TFSLST  SE0I01  OLBIPT  856SE1  tOI0S 55858 8FL9C LO16% OETPL Q8L 01£0r 05 09cor 6858¢ [ARVA LLPIY 6 gorit 3861
00095T  OI0SET  £9T9s1  LPLB8L 8BE661  SESHOT  LOPSE 89069 £885T 9824 005TL IFlic 6SESE 6119 obist SLO6LS 6£191 E3iv 09t 91CBE L861
00099T  90STST  LET6Ll 69ETL TSEO6T  SEALEL  £9CIC TLG901  §561¢ LIISS PO0GE 6£58C £9t+09 9ttt GETRY BLGPT L9671 116T1 ELEL LCob 9851
000%9T  E£6TIET  OIFIST  €886L LP9T61  SPELOL  90E6% 6£089 LT68T Tilet £61TI1  89E0E SCBIE PILE 1H1TL SCL11 60201 Sl & Irsl €861
000997 ILPTET 0Gitel  ITLLE 60907  Toelll  8Tv6y P9sED Protl 0c96k O1EFS [345%3 €L166 65011 FlI8r £915T 0s1et £10ct 65T F5L01 F861
00009T  SPETET  TT6sT €901 TSPPIT EP0SOL  666¥6 PP00S 00601 stler 81162 1890% BEVPE $18C £C91¢ t8Ics £rL01 6tPIt 8BSl 18CLE £861
0000ET  PLL6TT  STL9ID 6POETY 90SLOT  TP6LE 6L108 £9r9L LTS TolLT 36065 rlick §e6T1 PLOF T888 9¢L18 6ol LOELY £Z68 +8E8¢ {861
00000T  TILOLT  +L9%0¢ 8EC08 Se0Lrl  1S96L 1T82F  0£89¢€ 0LOsT 09L1T 1966% 200tT 65692 L¥8E Zlite 00lir SIchl $889T 09Ltr §TILT [861
QDOOBT  BBLSLT  S606L TAY 86SLFl  PBLIL BOTLLP 98¥oeT £96€1 €TSS SOLEG ¢10LE 0SL8T 0£89 0T6l1c 6EC8E 01TL] 62012 LEFL THSEL 0861
Q00081 668991  [L01% TRSS 6LLOEL  9ETLL 65E0¢ LL89T £69T1 PRITI L8FSG 810LT 69F8E 06891 6L51C 9L1vT SPP8 1£L61 LESS ralo 6L61
00051 65581 tOILy Soris LLETOT  0L999 Folsr 9PIT £9cT1 €126 EC0EY £796¢ oorel £LEG LT0L .9988T 8699 BTTTL OrsLl 8P 8.6t
Q00091 OTLTLT  L60001 £C9CL [956L PPl 8Tor 19lce 66L9T FAtI Y SPag¢ 8188¢ LT8LT 9LLOT 1601 (2334 £EsE 6010% P36t ray Ligl
0000GE  0TTRIT  I18TFs[ 6E66s [66T9 POEBL 60T5€ SRIEY B660F LB1T 0611461 6L80T T1£08 0bS6L 1L QE9Pe [§8¢ $8L0F [690¢ 124] 961
000FSs  BOSLBT  SeTiI FITIYE (A1 1ad SEILL §69¢T OrPrs OLLES 0L9 CBERTI  BISST LG8TIT BLOCIT  68] 88618 000t 8BO68L BLERL ol SL61
000L%9  0§9CLt  69t1fT  IBISE 0809t 8TrT6 0£9ce B6LBO B16L9 (114 586651 LrL0l 80corl  68T6F1 6l L9211 $O8I £oFeil £9v611 - LG
000999  60STSE 19811 BF9IY LEIHY 1€8¢C1 68T TE68G PELLG 861 IS6ZL1  Q6IEl 194681  £99681 801 LTLLS 616¢ B01+S SBOTE jrAREE £L61
- S6CREF  CrPTHIL TS0T9 6t499 SOLEST  ELTOF CEPETD  TSO601  OBtE 0EFLrl  pSOFI QLEEEl  69TEEl L 091IST  6TLI Serorl  Stkorl - L6l
- BISGEr  6L69.8 6509 Sl L58861  SI18t CrLOST  99L8P]  9L611 8F9TR IT1ie LE519 90519 33 EI1086T  FleE Q0LFST  OOLFST - 161
- 9TTOTS  BE9Ter  BBSOL 15116 PTPSOT  EilES THEZST  OPBLET  1L¥VI 8L866 cisiz G9€8L PLTBL 6 FLOVIT  E961 [96ZIT 1%0T1C - 0Lel
- 069ESL 9999 $ILL6 SOGCIT  ELIBET  €£L6L9 00T0LT  SPoIST  §5T81 86501 £To¥T 50018 6F608 95 68560F  BIth 19250t 1€CS0r  Of 6961
- FIO018  LL680L LEOIOT  OTEETT  $TOPLT  TRELb T6SLTT  BOBHIT  #8L61 S6£791  8OLOY LEFICT  BLLOIE  6FBI Ca9TLE  LEetl BOLOSE  BOISSE  0%9v 8961
- POLITS  §06605 658101 &LPSTT  #SOE9T  £EL6F [T8EIT  £PECOT  BLPEI 90LE01  SO6tT 1088L L898L il POOSET  ITLLT ERCLIT  s8TLIT 8T L9s1
- SOSYTS  ©9%Ely  ¢rBOIT  BPI6IT  6FYPBI  0665¢ 65¥8Z1  90TOTI  £5C8 8TII6 80TTE 07686 L068S £l 8TOBPT  SPILT £8C9TT  FhC9CT 6 9961
- SEOSHS  B0StSy  LTSOIT  TO6LID  £89961  £P686 ObLLEl  LBEOET  €5EL S8S9L LoFHT 8I10% L600% 1z L9414 LUIST 0599+ 0S99¥T - §961
- [§9209 tCfiir  BTEIEl  66FIPT  PEEBIT  S0BSL BZSTST  DLETPD 86101 861291 SELOF L4 1 B 4 4 1) B 651T1T  L8LPI cLELel  6SEL6l €1 P961
- S50C60s  199r3T  gPstRl. S668F1  95L091  S6EEL 1998 SI0EY P hady L1B9TT  98biy 1EE6L TEE6L - 9EQTTL  LILET 698L61  BOBLGE i £561
- TSLIOS  I+Lr9e  TISBEL  +6RZPT  LTIP91  1LZTL arR16 £orLs €8¢k OLERS 9lger 147394 123574 - S970ST  pIvtl [+B9TT  I+89TT - 961
- 8L086F  SIL8.¢  E9E6IT  6EOPTI  TE9SHT  6S50L £66¥L 8IE0L SL9% £EL16 6611¢ ¥L509 FLE09 - £69097  S¥SLI SFIEFC  LvlerT 1 1961
- 66L85F  €I5105  9RTLST  S69P9T  ODLIGT  T6IFG 89¢€L9 £1209 §SEL PBSLET  9L9LF 80669 §5869 £y SSPOLl  BIFSE LEOFIL . 9E0FSI 1 0961
- TLS6SE 080D T6P6S1  LOOPI1  STLIFL  S6948 0€09¢ GIs1¢ S16% TPOEST  F9T9Y 8L9L6 BLOLO - §06£9 TESLT TLEST CTLESP - 6561
VL et L 1ea3 wad ~ epeue) 12101 Jead 1E101 1210 ‘ue) e 1ead IEIGRR 20 uey [ei0L Jead Qof  12qi0 ‘uey Jeax
2]1goOWw paxy [e10], paxig 1g73 o1qOWl 210USLO paxig 1233 2]1qOW SIOUS}O) paxig Igad 2[1qoW 2I0US]JO
\ aousye peol
/ g0l
J TEr 1€ AL [
\
\
\

"£6-6561 pouad ay) 10] THE[Z SUOISIAI OJVN WOLJ POd JO $AYIED [BIUOISIH T G



-8 -

Table 2. Fixed gear cod catches. (000°0) by division and gcurrin NAFO Divisions 2], 3K, and
AL from 1975 to 1993,

23 3K

Year Trap GN LL HL Trap GN LL HL
1975 0.7 2.3 0 <01 4.7 8.5 0.6 1.6
1976 0.4 2.4 <0:1 <0:1 7.1 10.6 0.7 2.4
1977 .5 1.9 <0.1 0.1 1t.5 11.6 T3 4.4
1978 3.0 3.2 } 0.3 1.3 . 114 3.6 3.2
1979 1.3 5.7 0.2 1.3 3.5 11.5 8.4 3.6
1980 4.7 11.4 0.2 0.9 12.7. 13.5 8.1 2.7
1981 3.9 10.1 0.1 0.2 4.0 10.7 6.4 2.0
1982 4.5 9.1 0.1 0.7 16.4 17.6 6.1 2.1
1983 3.9 4.9 0.8 1.2 10.5 18.3 2.6 9.3
1984 5.3 6.0 0.4 1.0 9.9 14.3 2.4 8.4
1985 4.6 2.7 0.2 1.8 13.4 8.0 2.3 6.6
1986 4.3 16 0.1 0.6 14.8 76 1.4 . 4.7
1987 5.0 9.5 0.2 1.4 11.3 10.1 1.5 4.3
1988 5.9 9.1 0.3 1.8 16.2 11.7 0.9 4.7
1989 6.7 14.6 0:2 1.4 8.2 7.9 0.7 3.9
1990 3.6 9.2 0.6 0.9 11.2 7.8 3.8 4.7
1991 1.0 . 03 0.1 .8 7.7 1.4 1.8 2.4
1992 - - - - - 0.t . - 0.7
1993 - - - - - - - 0.5

3L Total

1975 10.4 7.5 1.6 3t 15.8 18.3 2.2 4.7
1976 18.4 9.1 2.9 4.3 25.9 22.1 3.6 7.2
1977 21.0 8.9 3.6 6.9 ' 34.0 224 49 11.4
1978 23.2 9.0 5.1 7.8 37.5 23.6 8.8 11.3
1979 20.8 13.5 7.0 9.1 25.6 30.7 15.6 14.0
1980 12.9 11,2 9.4 8.8 30.3 36.1 17.7 12.4
1981 10.2 13.6 11.4 7.6 18.1 3.4 - 179 9.8
1982 242 20.3 5.7 6.2 45.1 47.0 1.9 9.0
1983 25.7 16.4 3.8 9.0 40.1 39.6 7.2 19.5
1984 23.0 4.9 3.8 7.4 18.2 35.2 6.6 16.8
1985 21.8 8.8 2.6 5.7 19.8 19.5 5.1 14.1
1986 15.8 8.9 2.4 4.1 14.9 24.2 3.9 9.4
1987 11.4 17.4 2.1 4.6 27.7 37.0 3.8 10.3
1988 22.2 18.1 2.7 6.7 44.3 38.9 4.1 13.2
1989 24.0 222 4.7 8.4 18.8 44,7 5.6 13.7
1990 32.1 26.7 2.2 9.7 46.9 43.7 6.7 15.3
1991 26.4 10.9 1.2 5.8 5.1 12.6 3.1 9.0
1992 (.2 1.0 - 3.6 1.2 I o 4.4

1993 - 0.1 0.1 3.2 - 0.1 0.1 7




Tabie 3. Cod landings (1} in §993 for Divisions 21, 3K, and 3L by gear and month for Canada with a total estimate for all countries,

2] : 3K C 3L

Mo, | LL HL Tot. | GN LL HL Trap Tot. [OT GN LL HL Trap Tot 213KL

‘ 2] ’ K 3L
J 6 6 76 76 82
F ’ 3 3 3
M 4 4 4
A 1 9 1 1 12 12
M 2 2 2 14 13- 29 31
J 9 5 714 2 34 1 37 51
J 6 1 35 1 43 3.1 103 5 140 183
A 1 5 6 6 3 67 1 77 7 1 358 366 449
5 1 6 7 t 177 1 27 6 1438 1471 1657
0 | 1 12 3 144 159 9 9 827 10 865 1025
N 5 3 57 65 ] 5 49 230 285 350
D ’ 2 v, 13 85 98 100

2 12 14 4] ¢ 493 3 547 2102, M U 0 3386 3947

Total Canada = 9000t (Includes catch of 5053 additional to that in DFO statistical records.
Other_countries = 2425 ¢ (Enclugles 2200 hy EU - Spain)

Tuotal 213KL 11425 ¢
Table 4. Commercial sampling by Canada used to estimate
catch at age for Divistons 2J3KL in 1993. .
Gear Month | Number | Number | Weight Cumulative
Measured | Aged Total (1) [Total (t)
3K HL Aug 64 | 67
Sep 62 177
Oct 613 47 144 493
12
3L HL Aug 19 98 358
Sep 2524 1438
Ot 159 3173
Total 3282 189 9000+

* Includes estimate of 5000 tons from the recreational fishery
additional to that obtained from official statistics..

Table 5. Estimated catch, average weight, and average length-at-age from the 'recreational’ and
by-catch fisheries in NAFO Divisions 2J3KL during 1993,

AVERAGE CATCH
AGE WETGHT LENGTH MEAN STD. ERR, c. v.
3 0.569 40.332 81s 167.19 g.2¢
4 0.710-' 43.277 4390 - 300.61 0.07
5 0.572 47.316 2699 282 .62 0.10
3 1.252 51.785 1339 201.22 0.15
7 1.592 56.121 454 98.85 0.22
8 8.401 97.000 2 0.01 0.01
5 9.230 100.000 2 0.01 0.01
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Table 6. Estimated catch and average weight-at-age from fisheries for cod in NAFO Divisions

2J3KL during 1993.

. Canada Other Total

Age N2 (t) Ave. wt. N2 Ne Ave. wt
3 - 816 0.57 124 940 0.57
4 4390 0.71 603 4993 0.71
5 2699 0.97 644 3343 0.97
6 1339 1.25 601 1940 1.25
7 454 1.59 246 700 1.59
8 2 8.40 145 147 8.40
9 2 9.23 19 21 9.23
10

Catch 9000 2425 11425




,,.,//

L —

TABLE 1.

DIVISIORS 2JIRL FOR THE YEARS 1362-3]

- 11 -

CATCH KUNBERS AT AGE (THOUSAWDS] FEOK TR CONNERCIAL COD FISHERY iN HAFO

1975

1316

1977 1978

§666
161
§4337
58163
13
Y
HLY;
18036
10444

HED

T

5783

4659

- 3888
3958
ALY

XY
{0l

§746
A
6234

118112
58996
29349
15520
11612

f248

204

I

33

t928
1737
1263
1352
k]
182

812
19338
27603
§ITet
f081

108147
50865
10852
12264

f6%4

§152

4589

416

un

1458

1914

14

§0l
e

SITT 08T
28708 65992
16800 93687
§6346 62812
64360 59312
§8176 30423
33819 23844
14913 8762
945 4528
39 2200
1948 1828
30 1188
M W
1859 806
§79 48
311N
183 486
w6178

15262
11973
100339
9675
34995
38691
1714
15084
5949
381
2108
152
695
24
193
107

n

21t

b
94
208
150
LK
3
Al
il
$

§

1

!

Ity
291
303
§il
§08
{43

171

U
1
us
939
1M
i\
§19
137

{
3
100
i
107
52
1%
It
§

{

3

1

8%

83
2

330
1)
854
28
509
661
§51
3
18
i
04
557
611
§67
115
109

4

9

i
101
g8
1
It
3

2

1

AU
1979

g
1152
12361
S183
a0z
10982
il
1300
1y
560
183
116
!

#
B
1

385708

1380

184538

1381

83873 372849

1987 1983

432368

1984

80

198%

39

817

Lt

1386

357
U3
696

118

457
f2}
fod

200 .

57
1}
At
I
t24

3

3
12676

1887 -

95384
11t
57885
25088
HR
H10
22
1287
1140
T
15
4l
14
128
148
8

102816 383780

1987

1383

118
T
55
13
i

§
2
g
!

562
196

984

LY
T4l
193
987
660
J88
128
148
§06

82

136
13§
36

3863
10785
LLE T
33503
ELIL
inisl
14151

7568
813

2183

11

40

AL
308
g8

92153 291965

1989

1990

82
4
12425
18814
30018
18017
483G
1217
§2l
Al
123
5

5

3

13

0 18.
102 2588
3liee L1616
19903 42602
14387 19028
ATXE R
16930 14701
11336 8334
1923 6341
g 1018
156 248
50 %0
JLX {1
& 28

12 1

1 !

{

1

3
182
14871
31160
38624
12803
T2
8510
22!
2536
£il
LI

]
g0
1482
36614
33922
28006
1050
13
162
2905
1661
154
107
%

u

\

1

811
15218
L4168

{5869

26928
14722
3184
2000
1977
LEDL
5T
116

2
2329
11

3340
15061
18469
19405
§818
1348
876
813
31
200
kN

1

3

i
g
14651
01
1917
1725
18608
9026
ait
T4
22
168
i3
100
1

§
1696
11638
10
AV
8708
1y
§696
It40
1895
812
M
184

H-

8

58
7631
I
36410
22648
16390
17940
§158
2865
1084
418
1
58

36

4]

L

165194 14809G 155604 140862

18854
10482
5418
M
1078
5§82
28
338
162
113

20

1968
14161
253N

34426

39163
36485
1421
T4
113
1173
Llie}
n
163
82

§

§

)

1

15
13767
19727
28049
20898
16811
16022
10931
1837
1462
531
Y
251
100
i

i

B

10

2

g 0
s 134
63510 17536
4462 39206
12107 20319

5391 MMM
1396 3018
M 1830
1381 108]
CHY R X
LIt
)0
[ V)
Y
a U
i !
i §

: l

§ 1

263216 179767 147797 139376 92714

1951

KH
i
31634
53805 1§
AL
9064
fig4
§145
1696

13!

AL

i

1

il

195 1

0
it
k3]
153 3
ni 1
4526
13
A
149
104
18

993

0
940
393
343
30

100

14
)

=)

Lo B = I R I

7644 12064
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TABLE 8. AVERAGE WRIGATS AT AGE (RILOCRAKS) PRON TAE COMMERCIAL COD ¥IaHZRY [R HAKO
DIVISIONS 2J3EL POR THE YEARS 1962-93

1960 1383 1364 IS65 1966 1967 1968 1969 13TO 187D 18TZ 1973 ISTHL9TE 1976 1977 1378 1979 1980 138!

.16 01 LM 0 D 0 Ge 0T 008 0T 016 000 011 0,26 025 003 066 0,00 0.4 0.00

I
+
a
FLOSE 0.3 030 03¢0 0.3 03 0.3 030 034 038 0080 032 035 045 04D 045 040 046 0.5) 0.5
0.8 055 085 0.8 085 0,85 .55 055 0,35 085 053 0.0 0.8 Q.63 0.6 060 072 0.4 0.7 078
51 0,88 0.88 0.88 0.88 0.88 0.8 0.8 0.88 0.8% 6.88 064 070 490 0.9 093 097 L4 113 L6 LT
6 123 L3 L33 L2 L2 L3 L2) 1.2% Lid L2y OB 0.9 L1l L8 132 166 188 L.6T LTl LG4
T+ L.66 1.68 1.86 1.66 .66 1.66 1.66 1.66 L.66 .66 152 1,30 L27 L1390 L7530 2.6 246 .38 2.2
g0 01 02 12 30 L1 2 LI I LI Ll A3 LA L6 LW 207 .82 326 357 386 2.86
§ 1 .64 2.64 2.6 B.64 2.64 .64 L.6F .64 2.64 .64 2.86 .00 2,08 221 2.4 146 405 L4 501 1M
i 318 L1 3,18 318 3.8 3.18 L18 3.8 318 3.8 320 282 278 .61 298 348 446 R2§ S0 B3
I04 306 376 3,96 3,76 176 76 3,76 376 LT6 %76 398 0% 013 334 367 L8 50T 580 6.7 6.28
[0 60 618 K18 L1F L1861 418 L18 £15 &8 L2 L7934l 366 456 613 6.0 .03 T.87  T.06
131 6.06 6,06 6,06 6,06 €.06 6.06 6,06 6,06 6.06 5.06 5.00 4583 492 470 618 T3 410 B3 8.3 NI
WE 550 550 50 550 554 BB RS BB BB SH 002 693 440 520 B9 840 T2 854 10,03 10.01
1 610 6.1 611 611 6,10 611 611 611 611 &11 $.40 T.22 633 5.20 997 881 820 46 1031 8.8
i6 1 5,83 5.83 5.83 5.33 5.83 5.83 5.83 5.83 5.83 5.83 6.89 .08 550 5.6 1123 1175 126 1070 13.87 1L.M
T 640 64 B4 G0 S04 640 680 6.0 6,44 840 1467 945 757 B.SD 1240 10,63 1161 13,12 10.68 10,48
16,07 6,07 6.07 6.07 6.07 £.07 6.07T 6,07 6.07 6.07 1204 1115 1107 924 1016 02,27 8.92 1349 16,09 1115
191 6.6% 6.60 6.60 6.81 6,61 6.61 6.61 6.61 6,61 6.61 7.62 T.62 7T.62 .62 7.62 7.6 10.57 1551 B304 9.62
Wy e NIy hIY ORI Y OIS RIS TN TS OITE 1746 1766 1746 1746 1746 16,00 1477 1137 QB9
{-1982 1983 1934 1989 1986 1987 1088 1983 1900 19§01 1992 1981
p0o0.00 030 0.3 0,00 021 632 0.29 0,26 0,29 0.17 0,00 0.00
A0S 682 6B 048 051 043 08 B4 B4 036 029 09T
108 087 088 0.7 0.2 666 073 O0TE 063 D61 038 0T
ORI 83 L2 L0 Lot 103 L0 L83 L0 0.9 0.8 0.97
B0 LI OLTORTY L4 LA L3R B3 LM LS Ll 119 L2§
Tl 28 g .06 L85 187 LBT LB L9 LB§ 173 LES
§ 1 .68 260 2.7 .66 235 193 .0 AT 2.2 LT .08 3.0

{
I
|
I
|
I
|
91 589 318 296 3.3 .9 280 2.1 .64 DH 2.6 266 0.2]
I
{
|
|
I
}
|

00 418 350 368 L3 34T L L4 02 306 30 2.24 0,00
101 626 479 4,28 406 3.80 4.B0 437 396 .55 .80 2.68 0.00
By Ry LI 618 65 BB L6 B4 Rl 468 496 488 0.0
131 800 %07 839 703 53 5 685 A0 623 549 534 0.00
Wi 83 3.1 10.26 9.67 7.2 613 860 %74 8.1 T80 T2 0.00
10 7.86 10.62 IL.44 1137 IL7T .83 8.76 10,05 8.78 1158 0.00 0.00
161 1.81 10,87 1661 1027 1124 1381 7% &34 1258 [L.00 0.00 0.00

101 88 0 104 1268 1615 9,10 £2.88 1504 1545 12.80 .00 0.00
181 12,85 15.97 12,94 12042 16,04 2077 6.0 18.66 13,58 13,60 C.00 0.09
10 600 973 1520 1438 {2.30 17.66 6,60 .00 1726 13,10 0.00 0.00
0 0,00 15.88 IZ.80 1849 15,72 OG0 (503 1T840 0.00 0,00 £.00 0.00
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TABLE 9. CATCH BIONASS AT AGE [TONS) FRON TEE COMMERCIAL COD FISHERY 1B WAFO .
DIVISIORS 2J3KL FOR THE YEARS 1982-33

b 1962 1983 1964 1965 1966 1967 1368 1969 1970 1971 1972 1973 18TE  19%h 1876 13TT 1378

-..-+ ------------------------------------------------------------------------------- -

24 w40 1B 1t i 11 b 3 (I VAR | § 10 0
30 1§ 1%RE BRTS 176D 477 19 2088 L4T2  6LSD 4378 2964 1268 - 1131 TG - 619F 3208 %9
E1 LM0T 15167 18182 18T90 36296 42830 SIBG0 2174 33056 3D3B6 42299 I9M6Y ROV . BEB4 20573 19306 12640
51 36617 53006 50826 41184 §2445 BRIO8 181108 8RTER  T24TH  BI93B- T460C G733 31784 24385 26088 9248 40TH
61 TIRC 43278 THB3R  BIM4  TTRSY 119014 1BBIED 200770 124836 1G067T 82232 7123 B2BBT 40623 27585 20038 32104
T 78541 9733 166244 106838  OB45A 91203 139101 178465 142255 96056 85095 46103 UGBS 54356 2041y 12875 18969
§ ¢ 58345 62220 107834 LA4E33  GMOT  B2025  B3GID 110641 6194z S311T 62048 49231 5S6T2 63484 33166 98T 100N
90 53T 40973 B15E 8928 62948 45265 6LLTL 5187y  BBG6R 30972 33605 31137 3865l 29660 2448%F 946 8197
10 ¢ 57384 36926 39000 47423 27663 B1L4T 34929 39337 1264 421§ 21031 21336 28883 19612 13865 5358 4830
101 30269 31012 32704 26113 i7025 22368 21022 24023 7520 8368 11799 12170 1A21¢  7TI2 M6 2543 2
120 39292 I7TH4T 26361 G473 9462 13973 21783 [BEB8 4980 5341 6833 BI60 10005 4315 ¢ 2877 184 14T
131 47135 23889 30233 2395 11060 127Td LQTHD 18204 30TZ 6508 6340 3L SiG4 3862 1808 10BY 8L
161 30049 16249 22359 20664  ESTO  B4T1 T3P0 BG26 241 9B9  GTET  311Y 2869 193¢ 2056 630 460
151 28528 [7830- 16515 16631 5908 4185 498 3800 1308  218% _ t031 007 1876 8% 87T 370 3i8
16 | 22667 10127 8488 10838  469%  z472  3EB6 06 121 2063 - AATE 2178 IBEY  ME 62 W7 236
1T 0 25400 8134 12382 3703 B6TY 1243 BIB 204 TR TR 6631 803 1%l6 £ 808 it
18 1 13117 8207 Q0% 3EM4 1B%¢ 649 B4Q. K0T 1% 7T 16T J01 134l oM In !
Wy 15 288 B i R a8 M3 i B6 978 1486 290 343 168 2ad 1§ 1

2000 899 0% M3 1625 180 (51T 0 M2 M 61 629 M0 39 W 1

---+ ........................................................................................................... -
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Table 10. List of strata, depth zones, and stratum areas for NAFQ Division 2J.

Depth New Old

Strata Range (m) Area (mi%) Units Area (mi?) Units
201 101-200 633 200 1427 480
202 201-300 621 190 440} 150
203 301-400 487 150 430 160
204 401-500 288 90 354 120
205 101-200 1594 " 510 1823 580
206 101-200 1870 600 2582 860
207 101-200 2264 700 2246 750
208 301-400 588 190 448 150
209 201-300 680 200 1608 540
210 201-300 1035 320 © 774 260
211 301-400 - 251 80 330 110
212 501-750 557 190 664 220
213 201-300 1583 510 1725 570
214 201-300 1341 440 1171 390
215 201-300 1302 400 1270 420
216 301-400 360 100 384 130
217 401-500 241 70 268 90
218 501-750 362 10 420 140
219 751-1000 283 90 213 70
220 1001-1250 303 90 324 110
221 1251-1500 330 100 . 268 90
222 301-400 450 140 441 150
223 201-300 158 50 180 60
224 501-750 228 70 270 90
225 - 1001-1250 195 60 177 60
226 1251-1500 201 60 180 60
227 401-500 598 190 686 230
228 201-300 - 2196 740 1428 480
229 301-400 536 160 567 190
230 501-750 185 50 237 80
231 T51-1000 186 50 182 60
232 1001-1250 228 70 236 80
233 1251-1500 237 70 180 60
234 201-300 530 160 508 170
235 401-500 414 {30 420 140
236 751-1000 193 60 122 40
237 101-200 733 220 - -
238 101-200 778 240 - -
239 501-750 120 40 - -
240 401-500 133 40 B -

Total 25272 25033
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Table £1, List of strata, depth zones, and stratum areas for NAFQ Division 3K.

Depth " New Old
Strata Range (m) Area (mi) Units Area (mi%) Units

617 301-400 593 190 : - -
618 101-200 1347 420 1455 420
619 101-200 1753 350 1588 480
620 201-300 2545 780 2709 860
621 201-300 2736 830 2859 900
622 401-500 691 220 ’ 632 200
623 301-400 494 150 1027 320
624 201-300 1105 350 668 210
625 301-400 888 270 850 270
626 301-400 1113 340 919 290
627 401-500 1255 390 1194 ' 380
628 301-400 1085 340 1085 ' 340
629 301-400 495 160 495 160
630 301-400 332 100 544 170
631 401-500 o 1321 420 1202 380
633 301-400 2067 660 2179 690
634 201-300 [555 500 1618 510
635 201-300 1274 400 1274 - 400
636 201-300 1455 460 1455 460
637 201-300 1132 360 1132 360
638 . 301-400 2059 650 2059 650
639 301-400 1463 460 1463 460
640 401-500 60 . 20 198 60
641 501-750 230 70 584 180
642 751-1000 418 130 931 290
643 1001-1250 733 230 1266 400
644 1251-1500 - 474 150 954 300
645 401-500 216 70 204 60
646 501-750 325 ‘ 100 333 110
647 751-1000 360 110 409 130
648 1001-1250 - 228 70 232 70
649 1251-1500 212 60 263 80
650 401-500 134 40

651 501-750 - 359 110

652 751-1000 516 160

653 1001-1250 531 170

654 “1251-1500 479 150

Total . 34042 : 34228
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T([b[c l 6_ Codh obuncfomee esthimoates (onsoncs of IS Y Bom osoanein vossan suvoys B NALC Divislon Y (i),

2opih Shertom ATC Al wi wi wi AN Wl Wi Wi wi wi Wi W

TN e Stratum [S1TRI SRR VA N R R I | 2] Iy 18 307 e i) ) a7 1001 1HA-115 120030 145-146

(lelh] el -..Iml . K10 ey RPN 1904 T4 ] bty [ LU (Rt . [‘NI \‘N’}m _I‘)‘{T\v

A1 Ris') AR A FARYS G 1hahily [RIEF Thlwl A VAT RV 4 18240 < #5] &H27

363 1780) B2 L2735 I RS 0 N (VA B GV 2039 HTH 20 1P 12259 1377 2517 134

371 1121 105 010 2679 8618 1054 151 1330 1963 105 2044 168 280 28

a7z 2460 14256 8679 37532 27435 21453 o036 21406 5128 8956 54511 781 585 87

384 1120 168 273 6025 20303 452 52 8589 336 47 19995 103 a0 32

Total 8552 20254 14254 47621 90565 770 23878 42880 20522 24614 90407 4254 3927 903

51-100 328 1519 285 385 4598 257 928 309 114 7% 274 76

341 1574 1512 945 1287 144 26 74 217 236 % 118

342 585 439 205 219 176 132 44 417 66 2 0

343 525 2089 26 617 131 - 2i0 13 23 53 . 158 26

8 2120 7002 1284 1999 1008 114 1432 984 557 517 GEEER g

349 2114 8059 3047 2739 481 2257 730 T 1587 32 635

34 @17 8162 1774 o54 1012 2145 a42 2397 159 169 152

Klo's] 641 8400 684 1583 521 . 375 234 165 547 104 26

370 1320 7790 561 248 380 255 66 357 oo 165 66

385 2356 1827 118 702 197 27 16 354 106 212 0

0 1481 2483 48 241 764 125 7% 11 2 37 0

Totol 17452 48057 G287 15187 5271 7914 3436 6493 3453 1776 1448

101150 344 1494 2075 5047 1103 3701 078 2464 1654 977 881 2093 336 1009 393

347 983 2706 2915 2041 2978 576 1290 533 2066 1475 7600 148 74 120

366 1364 §197 8022 4447 6221 18207 23099 9433 23992 6278 2703 5454 14704 942

360 951 2045 ¢ 2803 060 21671 5194 3203 418 866 4408 334 &2

386 983 1513 1249 5737 1107 1004 1550 2287 5 123 49

389 821 an 361 85 3374 - 1017 1263 B 1335 0 0

m 2925 : 32 635 95 169 32 64 91 28 7 21

Total 6918 14222 19759 13202 18057 26586 55341 214B4 33391 11930 16541 11758 16251 1506

151-200 345 1432 2015 3637 2300 4658 5105 3386 4208 2319 2826 &18 242 358

346 2337 1731 2441 5089 11834 10259 4091 4523 10631 10783 242

38 14294 602 2871 6168 1817 1580 928 4162 9540 10568 4240

387 3000 - 3072 1253 10418 880 377 305 1590 1046 683 750

388 528 4615 e 149 330 935 420 271 135 108

92 03 80 16 5 38 6 45 47 4 7

Total 10803 8336 12744 27512 1787% 14801 8594 13586 22153 22415 5745

201-300 Total 1142 nf 0 nt 410 %0 0 nf nf nf 180* 404 541 2390

301-400 Total 804 nf nf 0 o 0 o nf nf nf o 13 o] 31

Total ** 62133 56390 104788 165015 125937 121928 87506 78428 48577 127027 41618 44%9 9662

Meon no. per tow 225V © 2043 379 59.78 4562 4417 N0 2841 1760 4602 15.08 16.07 351
Unadijusted total for .

all sermpled strata &0719  5BABY 04423 16542 126027 121411 BISDS  TBA27 . 48578 127207 42036 44909 11966

Upper limit 83412 67092 123050 197373 175608 169806 109122 08525 45582 185198 53041 68984 20008

Lower limit 38025 44285 66195 133482 764ds 70925 45889 58320 MI575 49216 30131 20834 3923

Note shaded numbers ore estimates for non sampled stiata ang only 0-200 fathom shala are used In deriving Ihese sstimates,
nf =not fished ¢

* not all strata fished !

** total and meon no. per tow include sompled and eslimated values for depths to 200 fathom..

Estimates ware derived from a muttipllcative model using survey dato to 1993,
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Table | 7. Cod blomass () frorm research vessel cruises in NAFO Division 3L (Fall).

Depth Stratura AlC ATC WI WT Wi AN Wi Wi Wl wWT WI Wi Wl
range Statum grea 323:325 333.334 7% 1618 3739 72 &5 . 8 87 101 114115 129130 145146
(iath) number  sqmi. 1981 1982 1983 1984 1985 1966 1987 1988 1989 1990 1991 1992 1993
31-50 350 2071 6244 3848 . 6463 16498 11219 21047 6486 B216 4815 F270 31656 984 645
363 1780 B52 000 17993 20017 40414 4605 1261 J5379 13532 14608 2065 2815 128

371 121 137 1363 8126 11210 1304 89 0 4404 23 24906 230 398 2

372, 246D, 20737 6882 44364 27045 2995 11255 40873 964 . 13626 99532 - 1636 778 146

84 120 e 1050 5041 - 27463 583 53 13650 911 76 334 i) a7 24

Tota a552 28082 15102 62887 107233 63435 37049 75000 38B74 30280 155578 7389 5022 969

51-100 328 1519% i 29 65 3l 3 1215 437 130 &4 230 33
A 1574 . 2146 o0 1949 1760 957 1793 e 56l & 582 463 a7 56

342 585 263 736 206 233 167 237 &0 257 . 186 o5 i

343 525 001 2261 o9 &0 194 249 39 234 30 138 35

38 21 2681 4249 3B 11537 1995 2384 1812 1973 132 1026 645 S003FEREIRE

349 2114 3604 3174 2266 8257 856 321 1089 3835 1238 1681 2444 17 &08

364 2817 1932 1800 1948 4536 1419 1298 s 330 773 2536 482 256 278

345 1041 17904 3702 081 "3624 977 1512 1087 0I5 C e 205 1288 15689 55

370 1320 300 a46 1184 7891 597 &9 842 562 116 520 160 332 64

385 2356 . 38 43 1019 1886 o4 1095 951 % 64 7 124 - 278 0

300 L ) 58 852 1130 g {35 277 204 108 65 0 25 0

Tolal 17457 31311 16133 15197 439317 10864 15448 BOOD 13526 4532 7947 5506 4237 1253

101-150 344 1494 3869 7700 1682 612 4010 3623 2019 897 854 1485 140 760 207
347 983 4550 4805 arer 5731 06 1833 701 3852 2332 5735 122 20 132

366 1394 9313 11620 8059 7101 27549 3160 15868 39741 8412 - 3593 6220 15081 236

369 i 2290 5849 3962 4557 33585 12236 6341 2034 1683 4328 351 78

386 1430 g@g‘;@& 2546 162 13630 2849 4044 4007 5653 5 143 ]

age 3428 00ieee 2737 2521 1723 1733 - 704 2009 1875 %07 0 0

W91 487 159 7% 325 30 70 & 23 165 15 1 10

Total 6918 27937 32001 25175 28277 44120 88924 35496 55585 19671 20189 13787 1695¢ 1456

151-200 385 1432 4703 7686 6443 2673 8104 9106 5375 793 4028 3034 520 292 263

’ 346 BOb 12012 4212 7744 3003 5805 7670 19771 18031 7976 5309 10622 11524 226

368 334 5048 1222 &011 12300 5353 4319 3165 7317 11827 12239 3991

s M08 20226 2740 1289 476 8sa 17 820 722

ole 1051 EEEE 15 86 12 1066 258 125 9

: 68 106 i 8 4 2 120 0 1 6

Tofol 3855 24485 25399 32172 To0d7 | 26033 49964 3362, BI7A0 17031 26490 24990 24931 5299

201-300 Totat 1142 ni 200 o 124 72 o nf nf nf  522* 647 787 1932
301-400 Tolas 804 nf nt o o 0 o ot nt o 32 0 21
Total ** 1171875 88785 155431 190474 164452 191385 151938 130724 73514 210004 5072 51146 AO77
Visan wi. per fow 4050 3216 5630 7000 957 933 5504 S061 2643 7604 1886 1800 3.25
Unadjusted foto! 109816 87597 131268 191702 165149 190732 151936 139726 73814 210725 52750 50506 10808
Upper imit 153245 105967 175408 226100 213267 264592 191200 172522 03871 319223 &7481 77415 18460
Lowar limlt HEIGT 70027 87127 157294 117207 116872 112672 104929 54156 102228 37820 23596 3136

Note shaded numbers ara estimates for non sampled strata and only 0-200 tathom sirota are used in deriving these estimates.
nf =not fished : Co

* not al strata fishad .

- fotal and meon wgt per tow include sampled and estimated values for depihs to 200 frthom.

estimaGles ware derived from o multiplicative model using survey data 1o 1993,
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labie 1. Abundance and biomass for Divisions 2J and 3K .
Strata in this table are those in the new stratification scheme shown in figures & and 8.

2J

Depth Stratum  Stratum GADUS GADUS
range Stratum area 236-239 236-238
{m) nurnber 5q mi. 1993 1993
ABUNDANCE BIOMASS

101-200 201 633 [0} 0
205 1594 17 16

206 1870 53 24

207 2246 156 48

236 733 0 0

237 778 28 15

Total 7854 254 104

201-300 202 621 0 0
209 680 34 10

210 1035 408 125
213, 1583 119 82.

214 1341 221 111

215 1302 156 A

223 158 Q- 0

228 2106 92 63

234 530 o 0

Total 0446 1030 462

301-400 203 487 0 0]
208 588 o ]

211 251 72 58
216 360 0 o

222 450 51 41

229 536 40 8

Total 2672 ~ 163 107

401-500 204 288 0 o
217 241 18 17

227 598 135 93

235 414 104 48'

240 133 5 7

Total 1674 262 165

501-750 212 557 21 25
: 218 362 0 0

224 228 0 0

230 185 8] 0

239 120 5 5

Total 1452 26 30

751-1000 219 283 ] 0.
231 186 0 0

236 - 193 8] 0

Total 662 0 0

TOTAL" 1709 838

MEAN* 1.09 0.53

TOTAL*™ 23760 1735 868
UPPER 2431 1145
1034 589

LOWER

* Totals and means are 'for gtrata <= 500 meters.

** Totals and limits are for all strata fished.

: IK

Depth Stratum GADUS  GADUS
range ~ Stratum area 238-237  236-238
(m) number 5q:. mi. 1993 1993
ABUNDANCE BIOMASS
101-200 618 1347 236 11¢
619 1753 197 148
Total. 3100 433 258
201-300 620 2545 19 103
621 2736 ] 0
624 1105 47 34
634 1555 58 20
635 1274 64 34
636 1455 109 121
637 1132 623 434
Total 11802 1092 755
301-400 617 583 134 47
623 494 76 18
625 888 67 78
- 626 1113 139 131
628 1085 217 118
629 495 99 60
630 332 0 0
633 2067 155 107
638 2059 1182 791
639 1463 198 114

Total 10589 2267 1464
401-500 622 691 91 48
627 1255 283 120
631 1321 ] 0
640 69 38 - 27
645 216 2 24
650 134 134 g2
TOTAL 3686 568 301
501-750 641 230 6 8
646 3p5 16 12
651 259 g 14
Total 914 31 34
751-1000 642 418 21 21
647 360 ) 0
652 516 62 85
¢ Total 1204 73 106
" TOTAL* 4360 2778
MEAN* 1.99 1.27
Total 4484 ° 2918
UPPER 5764 3830
LOWER 3163 2007



Table 19 Cod atbundance estimaies (thousands of fish) from research vessel survays in NAFC Division 3L ( Spring),

Depth - Stratum ATC ATC ATC ATC ATC WT WT WT WT WT WT WT WT WT

range Stratum areq 274 290 304-305  317-318 3% 28-30 48 58-50 0N 43 96 106107 119-122  137-138

(fathy number 5 mi. 1978 1479 1980 1981 1982 1985 1986 1787 1668 1989 1690 1931 1992 1923

31-50 60 2071 1373 1756 2798 322 221 15883 5393 £685 32355 8% 2199 369 71 17

363 1780 2378 7649 1817 3298 1924 Fig2 1429 11194 14621 3982 2119 363 59 50

371 n21 477 1599 17 G 18% BT 926 1447 1178 1501 996 15483 17 17

372 2460 ° Q022 6135 M 5032 1877 27099 1245 F290 13346 4281 1794 203 18 34

354 1120 56 2711 1555 28 42 98 1906 2174 - 387 280 84 147 0 17

Totol 8552 13306 25850 12380 9185 4853 58323 28605 30690 61887 19880 7192 16565 165 135

“51-100 328 e 342 257 443 794 285 0 1124 76 0 7

3N 1574 325 2150 3505 1841 259¢ 8330 1669 51 59 0 o]

342 585 922 278 586 454 307 176 454 176 0 x )

343 525 867 2374 1103 e 381 801 1340 105 @9 3% 20

348 2120 2361 2467 4984 5450 10702 83 4367 1345 &0 18 20

349 2114 4528 4035 297 575 3729 016 &767 4516 5951 11128 1092 175 53 n

364 2817 599 4705 Pantled Vi) 1304 5821 3483 8064 5286 7250 2115 308 0 a5

365 1041 3 2481 1035 977 45689 1797 1516 5798 5236 2683 430 5% 20 0

370 1320 363 817 1484 ol 248 7394 405 4742 275 4013 212 11593 a 33

385 2356 o9 783 3139 59 0 2087 258 514 849 3493 61 4863 38 @6

390 1481 1056 2223 1223 389 139 358 57 i 0 125 22 67 19 37

Toial 17452 11675 20754 19215 4054 1720 34210 21653 38596 38020 36542 7823 17369 213 417

10i-150 344 1404 . 11607 15081 7947 29001 2168 895 4864 449 841 5239 259 a5 79 37

347 83 4272 5737 10212, 3247 10773 14668 5519 2410 5003 1439 18 37

36 1 iREWAE nna 5232 5749 18521 41420 20339 13214 . 4133 10216 52 60

9 961 577 2813 6757 7286 1876 10950 9534 6810 10929 5134 ¥ 0

384 o83 415 2749 2068 2693 812 5372 1783 30171 3320 6924 k¥ 30

389 821 1130 1464 . 5259 1140 2712 8477 1380 1150 1335 1430 41 0

32 282 201 Mz 1757 588 191 476 603 284 127 191 0 o]

Total G718 29602 APT79 39230 100804 44053 69258 44022 27330 25688 30572 263 164

151-200 345 1432 1800 6385 15264 2714 2107 13160 21498 7820 12860 125 54

345 845 1380 1125 2727 801 714 16999 6324 4058 3360 278 130

38 3450 56 13 1880 639 1492 4250 5382 238 1270 2269 263

387 718 256 108 296 1419 24224 3586 18y 552 2878 8192 1078

388" 361 190 41 353 989 488 2520 14 244 289 501 650

392 145 178 ) 164 218 1818 408 5 234 98 11 27

Total 3855 38460 7777 20756 6780 30845 43018 33412 13146 20055 129576 22414 11374 2202

201-300 Total 1142 nf nt nl 204" o 29 nf nt of nt nf 3498 26821 320

30-400 - Totat 804 nf nf nf nt nf 0 nf nf nf nf nf 144+ 26 ol

Totai °* 52453 91443 FBBC2? 1356803 73406 193336 137298 130328 138741 107749 168606 70036 12015 218

Mean no. per tow 22.62 33712 2854 42,55 26.59 70.03 4974 47.21 50.24 39.03 61.07 2537 4.35 1.06
Unad]ustad totai for .

ail sarnpled strata 51009 91444 78561 136875 73406 193665 137000 130320 13874) 107747 168604 65810 38853 3238

Upper Limit 7R3 113863 PI294 267984 P4173 255013 161283 179958 177548 126081 263989 110424 340848 7083

Lower Limit 25262 69024 435828 578 52638 131418 nany 80697 . 99933 89414 73220 21196 -283142 406

Note shaded numbars are estimates for non sampled strata and only 0-200 fathom strata ote used in dariving these aslimatos

nf =not fished
* not all shota fished

** total and meon no. per tow Include samplad ong estimated valuas for depths to 200 fothom.
Estimates were derived from o multiplicative modal using survey data 1o 1991,
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Table 20. Codbiomass astimates {1} from rasearch vessal survoys in NAFO Division 3L (Spring).

Depth Stratum ATC ATC ATC AIC ATC WT WT wT WT WT WT WT wT WT
range Stratum area 27 290 30430 317-318 X 28-30 48 590 0N 83 96 106-107  119-122  137-138
(foth) number  sqmi. 1978 1979 1980 1981 1982 ' 1985 1986 1587 1988 1989 1990 1991 192 1993
31.50 s 207 2108 13637 . 7124 2539 4775 31785 16344 I900B 56567 22760 B35® 1050 170 24
383 1780 3923 237 4182 7082 4721 14881 12152 19419 2306 8070 8270 1433 343 19
371 12 1492 243% 8148 0 780 1547 384 4122 4005 4080 3282 25696 & 6
372 zad 7015 8342 748 7i55 3978 44792 IV 22007 297 12397 8981 883 &’ 5
384 120 19 3521 2480 308 231 284 867 3881 844 540 578 381 0 a
Totof 8552 14557 39176 29082 170BA 16404 07380 54518 G247 112429 ATB56 20470 39452 588 146
51100 328 518 5sE 803 74 838 1897 456 0 3577 59 o} 97
341 2468 8495 4735 e022 12078 Q6947 4772 3991 167 0 0
342 585 3014 a0 871 425 1639 604 307 483 509 0 2 6
343 525 1791 190 4768 795 1502 1064 1346 151 92 3 2 2
38 2120 355 1% 7885 1966 57P 7904 11590 33966 23118 9796 3958 2% 3 8
349 214 8890 880 72m2 1320 0z 16005 27730 14008 17951 28008 1622 573 u 12
4 2817 9% 7884 7154 2360 3938 9837 9223 20328 13755 18200 10495 708 0 5
35 1041 533 2953 2442 M0 6056 216D 33X 9790 8361 5262 13713 68 51 0

70 1320 s 1046 2807 0 % Fs4 350 7676 5896 6483 980 12956 0
385 235 80 M8 &278 413 0 2084 424 066 2133 3088 792 6510 a 1
»C 148 79 25 2798 500 217 21 404 503 0 197 63 37 a7 29
Total 17462 21064 36640 - 44202~ 11912 A1228 51338 68214 02982 90270 77980 20752 21680 170 333
101150 344 1494 20390 19398 10172 50712 19583 648 8032 1023 1121 5808 183 6 15 6
347 983 BBOZ 7705 16019 8043 21435 3416 10419 4919 g818 238 312 15 2 15
e AEEEHASE vsoo sm2 0 8197 21817 am17E 30705 19201 7551 13832 5895*%* AT B e
39 961 2448 7406 93TB 4G50 19297 11488 11564 14889 9252 3¢wgf£‘3‘fs 5 3 0
386 983 2881 2361 4502 1279 3877 1906 4368 3274 6748 38420 6640 %2 37
389 821 098 6923 478 1684 6149 %00 647 692 615 513 26 54 0
39 282 1048 2064 1212 95 429 826 201 4 95 &21 283 0 0
Total 6916 30298 46087 50857 155913 70832 79014 oA276 . 41923 38386 38737 4904 12582 769 123
161200 345 4844 11674 20493 6060 2939 17444 28741 11340 18456 04 D 167 17
346 2137 254 437 1223 341 20427 8298 5203 A496 57484 213 82
368 239 796 1761 809 1536 5412 7166 552 2503 18601 §tn 1407 195
387 a5 256 243 2383 21401 555 195 520 2506 28531 8123 650
88 340 108 190 1321 345 1572 0 179 122 14910 243 486
302 189 0 128 256 2207 435 3 98 57 1142 10 5
Total ‘8217 14988 36122 12022 28890 52845 44413 17992 28140 122736 13902 10150 1435
201-300 Total 1142 nf ot nf oo nt 887 nf . onf nf nt nf 34340 18712 208
301-400 Total £04 nf nf nf nf nf 0 nf nf nf nf nf 258" 30 o]
Total ** i 88253 129120 130420 221031 140576 266631 239853 25755 20077 (9203 226862 . 77585 11176 2037
Mean wi, por fow 3197 4677 .E0Sl 8007 5092 9653 8689 933 9385 6981 829 281 405 074

Unadjusted total for .

all sompled strata . 78212 1017 30000 220979 140578 267516 239857, 257566 299080 - 192713 228865 72416 27915 2048
Upper fienit 02912 155685 106906 407969 171827 338672 278798 321060 325467 226139 335403 141984 207057 4773
Lower linit 53513 102549 111095 33060 109329 196360 200917 194071 192603 159288 122327 2847 171250 277

Note shaded numbers aie estimotes for non sampled strata and only 0-200 fothom strata are used in deriving These estimatas.
nt =not fished

* not all strata fished

** total ond mean wgt. per tow include sompled and estimated values for depths to 200 fothom.

Estimates were defivad from o multiplicotive model using survey data to 1991,

Table 21. Biomass estimates ("000 t) of cod from the autumn research vessel surveys in NAFO
Division 2}, 3K, and 3L. (Depths to 500 m - 2] and 3K - and 400 ftm - 3L.)

Biomass

Div. | 1981 | 1982 [ 1983 | 1984 1985 1986 | 1987 1 1988 | 1989 | 1990 | 1991 | 1992 | 1993

pll 229 217 267 182 137 § 405 | 175 249 141 33 29 2 1
3K 178 136 176 179 86 356 123 75 291 193 126 9 3
3L 112 89 155 150 164 191 152 140 74 210 52 51 9

Total 519 442 598 551 387 | 952 450 464 506 436 207 62 13

Percentage
pal 44 49 45 33 35 43 3% 54 28 3 14 3 3
3K 34 31 29 32 22 37 27 16 58 44 61 15 23
3L 22 20 26 35 43 20 34 30 14 48 25 82 69
Total 100 100 100 160 100 100 100 100 100 ;. 100 100 100 100




Table 22. MEAN NUMBERS PER TOW OF COD AT

AGE FROM AUTUMN RV SURVEYS IN DIVISION 27.

@0 -1 N R W AN e

MDA
N o

6+ 1

14.13

11.46
16.81
16.19
2,31
¢.73
0,50
0.28
0.28
0.11
0.04

43,72
39.25

10.19
T2.46
1.55
3.50
1.50
0.66
0.32
0.05

46,97
20.26

- 25 -

Table 23. MEAN NUMBERS PER TOW (ADJUSTED FOR MISSING STRATA) OF COD AT
AGE FROM AUTUMN RV SURVEYS IN DIVISION 3K.

W N = O W - d o Wl =

1980

1982

1983

2
2

5.28
9.34
5.49
3.91
1.92

0.31

¢.14
0.08

38.20
32.51

12.19
2.64
1.27
0.47
0.32

0.83

0.19
Q.07

3.51
11,72
8.48
2.63
0.48
0.23
0.19
6.13
0.06

mnoth
-

2 O 0 O N W ®aEsNO O
(== - T 7= I =]
P N D

(5]
-3

1.08
3.82
18.77
18.07
12.00
8.75
6.01
6.65
2.17
0.66
0.24
0.06
0.00
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‘Table 24. MEAN NUMBERS PER TOW (ADJUSTED FOR MISSING STRATA) OF COD AT

AGE FROM AUTUMMN RV SURVEYS IN DIVISION 3L.

|

+

|

]

I

| 2.62 6.60 5.27 18.89 12.84 11.82 3,91
i 2.49 2,80 7.61 5.18 10.91 10.19 9.43
b 3.72 2,07 1.41 10,52 5.17. 10.44 7.13
| 5.24 1.72 " 1.36 1.69 3.43. .3,27. 3.33
b o0.97 1.56 2.3 1.18 0.71 2.47 1,31
! o©0.20 0,29 1,27 1.03 ©.81 0,96 1.00
| o¢.0v ©.09 0.45 1.08 0,40 0.38 0.10
I o0.04 0.05 0.13 0.43 0.29 0.48 0,13
! 0.03 0.06 0.06 0.25 0.11 0.26 0.22
I

W 0 =1 h WLt b W BN e

-
=]

1+] 22,51 20.42 37,97 59.78 45.62 44.17 31.70
2+1 22.14  20.01 37.31 59.42 45.61 44.12 31.54
3+ 21.78 17.27 33.73 51.85 44.39 . 42.97 28.717
4+ 15.50 15.29 20.09 40.42 34.74 40.44 26.75
5¢| 12.88 8.70 14.82 21.53 21.90 28.62 22.83
6+1 10,39 5.8% 7.22 16.35 10.99 18.44 13.41

Table 25. MEAN NUMBERS PER TOW (ADJUSTED POR MISSING
AGE FROM SPRING RV SURVEYS IN DIVISION 3L.

I 1977 1878 1979 1980 1981 1882 1985
-
11 o.00 0.00 0.06 0.08 0.17 0.03 ©.00
2! o0.91 o0.08 o0©.08 1.90 0.,5¢ 1.73 1.39
31 4,15 3.65 0.84 0.88 8.98 1.57 12.17
4| 5.96 6.82 9,19 3.42 7.19 9.28 18.23
5 1 4.63 5.43 13.94 10,46 6.40 2.35 16.44
6 | 2.16 3.51 6.50 6.44 10.96 2.97 8.25
71 0.65 1.58 1.54 2.13 11.17 4.17 8.16
8 | '0.67 0.51 0.46 0.77  2.97 3.09 1,72
9| o©.4¢ 0.43 0,12 0.15 0.77 0.93 0.76
10 | ©0.15 0.25 0.1 0.07 0.25 0.20 1.08
11} e8.10 0,19 0.08 0.12 0.08 0,07 1.20
12§ 0,06 0,13 0,04 0.07 0.08 0.05 0.40
i3 0.05 0,03 0.03 0.02 0.04 ©.12 0.16
14 1 o0.02 0.02 0.04 0.0¢4 0.00 0.03 0.06

STRATA) OF COD

AT
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MEBAN NUMBERS PER TOW OF COD FROM AUTUMN RV SURVEYS IN DIV. 2J3KL.

1
1
1

1.78
6.79
0.53
2.27
0.92
0.31
0.26
0.19
0.06

13.23
13.31
4.99
1.19
0.37
0.23
0.11
0.16

3.83
2.79
5.82
5.3}
2.59
0.517
0.16
0.09

6.09
1z2.31
10.65
10.88

3.88

2.44

5,35

2.94

1.42

0.36

0.14

1
1
1

0.79
5.23
1.34
9.59
2.30
1.37
2.09
1.30
0.54
0.28
0.12

20.70
31.29
21.29
10.14
5.26
1.37
0.58
0.68
0.42

4.03
13.23
11.61

4.38

2.87

1.38

0.34

.17

0.19

8.30
6.20
6.52
8.23
4.84
1.62
0.98
0.43
0.16

1.91
10,93
12.95
8.61
5.64
3.90
3.98
1.68
0.55
" 0.23
0.12

Table 26.,
i 1978
-4
11 o.02
21 o0.40
31 5.38
4 | 11.51
5 1 13.85
6 [ 5.51
71 1.62
81 0.63
9 | o0.47
101 0.33
11 | o0.12
12 1 0.09
13 | 0.06
—
1+ 40.11
2+ 40.09
3+ 39.69
4¢| 34.30
5¢+1 22.7%
6+} 8.84

W O =~ O o W N e

} 1978 1979 1980

+
f
i
t
}
I
|
I
I
[
}
[
I
|

COE?FICIENTS OF VARIATION -~ PERCENT

1961 1982 1983 1984

1985 1986 1987 198§

1989 1990 1981

1992 1993

100
100

" 100

100
140
100
100
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Table 27. Average Weight at Age (Kg) for Cod in Division 21.
Autumn Rescarch Vessel Survey.

Age [Year
1978 1970 TS0 1G1 fe82 13 19Rd IWES 1986 [T JGRA (RO 10w 1] (w2 (%3
2 020 0X0 62 622 022 045 1T 06, 019 020 024 019 007 619 045 0.1
3 048 04 052 0S 047 05 034 03 038 04l 044 046 035 o032 032 028
4 083 083 L0609 092 084 075 055 059 C 07 07 072 062 05 051 087
5 13815 14 142 132 136 L4 09 093 102 098 107 087 071 063 075
6 188 200 189 175 183 192 (6 1AL 138 125 1M 137 128 (19 086 098
7
8
9

61 279 235 219 02 222 226 7 1.69 16 165 152 16 15§ 1.65 1R6 084

295 361 303 267 237 242 252 235 187 183 188 181 178 © 138 [ 0
451 299 494 354 293 28 168 214 281 205 27 205 190 219 ] 0
10 46 418 517 S45 413 36l ‘33 31 282 278 151 208 203 242 ¢ C0
1 611 607 584 669 571 375 43 346 333 42 18 295 323 369 0 0
12 678 575 596 646 78 193 527 194 404 384 456 27 307 242 | 0

Table 28. Average Weight at Age (Kg) for Cod in Division 3K.
. Autumn Research Vessel Survey

Age Y ear
1978 1979 1980 1961 1982 1983 1964 1985 1986 1987 1988 1989 1990 1991 1992 1993
2 0.18 024 024 025 621 0.19 0.15 02 022 022 0.17 0.18 02 023 021 02
31045 064 055 064 056 057 044 039 041 047 041 044 041 043 042 04
4 059 105 09 1.11 1.09 0.96 082 072 073 079 074 077 074 069 0,67 0n
5 147 148 C1a 155 138 1587 1.42 1,19 107 116 1.19 12 1.09 096 p.92 1.06
6] 214 218 209 105 192 236 182 164 154 14 152 156 (56 143 122 118
¥ 3 304 i 245 235 2467 .29 2.1¢ 1.78 19 1.76 191 179 191 1.74 13
8| 366 407 4207 203 27 29 29 34 221 25T 225 411 117 124 233
5 4515 STS S 377, 338 R3S 304 269 2% 349 277 244 249 233 g
10 504 417 6.15 6.78 451 4 LN 345 4.1 367 435 383 277 29 0 ' 0
U] 620 567 1057 702 66 549 618 446 3B 476 491 378 34 437 0 0
12] 702 41 767 709  B2% 553 669 605 361  SB6 635 S 343 296 00
Table 28. Average Weight at Age (Kg) for Cod in Division 3L.
Auiumn Rescarch Vessel Survey
Age [Year
1961 1962 193 1984 1985 1966 1987 1988 1989 (90 1991 1992 1993
2 02 02 021 0.14 0.16 0.18 017 018 02 017 023 G.18 023
3 054 047 052 0 039 037 .35 044 0.45 036 044 - 05 048
4 078 L1 181 072 67X 0T eI 078 0I5 0% . 075 07T 0B
5 128 159 163 117 125 L1l 125 13 127 125 L4 L1 118
3 197 226 114 188 L.72 1.74 1.81 174 18 182 157 14, 15
7 263 304 249 25 249 217 246 213 132 259 193 1S5 211
8 349 364 299 283 M4 305 291 266 29 32 274 255 217
9 5.17 527 351 404 343 354 3481 19 354 3in 316 34 0
19 762 733 392 425 S 422 487 384 527 405 339 295 622
1 99 778 6B} 567 SBB 498 6B 631 615 535 351 43 0
12| 1539 1299 633 44T B4) 6DV S65 824 7TIB $596 491 767 0
Table 30. Average Weights at Age (Kg) for Cod in Division 3L.
Spring Research Vessel Survey
Age [Year .
1976 1979 1980 1981 1082 1083 1964+ 1985 1986 1987 1968 1989 1990 1991 1992 1993
2 0.07 all 0.12 0.1 0.09 1] 0 008 008 0.1 .09 0.06 008 0.07 0.08 0
3 022 03 036 032 033 ® 0 022 027 028  02¢ - 025 023 026 03 021
1 052 066 076 063 0M4 o 0 05 052 06 059 054 057 046 054 05
5 097 1.15 133 117 125 0 ] 098 084 097 1.04 091 0.98 0694 0.76 0.78
6 1.74 179 1.99 174 182 0 ] 1.67 154 156 155 135 145 I.4i 111 1.09
7 257 299 3 242 27 0 0 233 234 204 213 194 183 203 1.68 202
8 333 428 46 295 38 0 ¢ 332 301 331 248 219 246 261 23 157
9 423 498 683 391 513 0 0 455 380 388 375 319 L1l 321 287 347
10 557 598 8.56 6.4 11 0 0 5.1 508 435 381 42 364 399 434 0
1 704 77 1017 T48 1023 0 0 6.09 586 6.42 655 4.6 467 an 4.46 0
12 6.99 859 1111 829 886 [H 0 864 84 ' 798 68 7.96 733 843 1105 4]
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Tahle 31, Preliminary classification of relative year-class strength based on different data sources
and compared for different time series, as available. The time series are referenced in parentheses
for each data source. By-Catch - refers to juvenile cod ages 2 & 3 years caught in capelin trap
nets; RV2+3 - refers to the mean catch rate of cod ages 2 & 3 years from the fall RV surveys;
VPA Age 3 - refers to estimates available from the 1994 assessment document; Beach Seine -

_ refers to the Fleming Beach Seine Surveys; Pelagic 0-Group - refers to the pelagic 0-group
surveys carried out in 1981 and 1991-93; Demersal - refers to juvenile cod surveys carried out in
1992 and 1993,

Year-Class | By-Catch | RV2+3 Beach Seine Pelagic 0-Group | Demersal _
€1981-93) (1981-93) (1959-64,1992-93) (1981 & (1991-93) (1992-93) (1992-93)
' Age0  Agel 199159) Age0 * Agel
1989-90 lowest very low | N/A  N/A NA NA N/A N/A
1990-91 medium | lowest N/A  N/A N/A N/A N/A N/A
1991 N/A N/A N/A  lowest |lowest lowest |N/A lower
1992 N/A N/A low  med. low highest [ lower higher
1993 N/A N/A med. N/A low medium | higher N/A




Table 32. Results from ADAPT using Autumn Research Vessel Index

POPOLATION HUNBRRS {0005) ' 10/ 5/

| 1978 1978 1980 1961 1980 1383 1084 1385 1986 1987  13B8 1989 1390 1991 1992 1993

300163 152215 160671 359797 320664 349967 432460 332625 15TBOB 129970 160619 182303 9%684 VOGS 36739 22023

3

£ 272786 244719 123630 129236 292600 260997 2B4i30 383361 DT66DS 12B4SC Q04303 128990 147723 TAITE 27831 29690
§ 1 209089 207453 189174 90339 99320 211281 201366 219219 275834 212735 96826 2139  BOG4T D428 20708 19048
61 B3T04 135702 135923 128811 62028 64121 134410 BIGE2T 146352 185318 144911 61011 39025 40452 20291 11248
T1 19858 33771 B4689 B4125 8321 3TTST  3Ea81  TROOT 8O7EY 7RIS 107825 7h2@6 27139 12183 6379 BSG4
B 1 1mar BT 17713 B3035 48956 44958 2000F 17872 36144 42870 38362 46906 26614 IR 148 11T
$ 140 38R 4334 10131 32701 MTEY 23506 SBI0 8008 16271 17208 16T 12616 BOET 412 190
101 3176 1950 1733 M7 sl QSOTD 12191 - 11183 4BTT ITA8 BOST  E91Y 4061 204 56 N
1 W08 1621 S0 W48 1299 2699 7O 6156 4485 1938 1850 - 2672 1ESL . T3 1 M0

11§ 467 B0 §6 497 B N8 . L Wl W8 9T By B 290 w0
ST 1 S I SR | S X 25 396 647 1520 978 MR2 416 149 103 1 0
JtL BR2B45 TO0U60 TI9RL5 859BEY 946769 1013810 115443 1171534 994612 8027181 €I85 99M028 448766 261412 123386 88983
ADAPT {§ TNDER) TONIRG JUBE 1391
23EL COD §/08/3¢ fo:n1

PISHIRG NORTALITY 10/ 5/%4

1978 1979 1980 1981 19382 1983 1984 1985 1986 1987 1988 1989 1980 1991 %92 1993

0,005 0.008 0.918 ©.007 0,006 0.008 0.062 £.002 6.006 0.020 0.019 0.600 0.093 0.087 0.013 0.048
0,074 0.957 0.114 0,063 0.126 0.059 0,060 0.047 0,063 0.083 9.169 0.164 0.362 0.674 0.168 0.204
0.232 0,223 0.184 0.176 0,238 0.252 0.192 0.204 0,195 0.184 0,262 0.392 0.5%6 1.224. 0.795 0.2U4
0.435 0,272 0.280 0,239 6.236 0,397 0.382 0.322 0,425 0.345 0.455 0.610 0.98% L.647 1.094 0.210
0,568 0,445 0,268 0.341 0.413 0,435 0.497 0,531 0,440 0.514 0.632 0,840 1.101 1,739 1,533 0.149
0.§79 0,544 0.35% 0,284 0.482 0.448 .511 0,586 0.598 0.706 0.768 1.113 1,386 2.330 2.019 0.1%%
§ 1 0,537 0.518 0.372 0.425 0,817 0,509 0,543 0,564 0.559 0,503 0.867 1.078 1.620 2.876 2.116 6.130
10+ 0,473 9,561 9,403 0,434 0,498 0,578 0,483 0.714 0,659 0.506 0.904 1.138 1.512 2.487 1.952 0.000
11§ 0,613 0.481 0,330 0.447 0,339 0,539 0.481 6,737 0,868 0,487 0.620 1.207 1477 J.405 1.745 (.00
101 0,480 0,567 0,369 6.514 0,426 0,449 0,489 0,893 0.702 0.718 0.651 1.496 1548 3.041 6.33% 0.000
. 13 1 0,561 0,502 0,333 0.330 0.470 0,464 0,517 0.561 0.833 0.574 6.786 1,010 1.362 2,388 1.890 0.072
ADAT {6 [BDEX| TORING JUKE 1981 ‘ :

2381 oD §/09/94 10:11

NEAR SQUARE RESIDBALS : 0.8724966885

KEAR BESIDUAL : 0.000001458740949
SOK OF ALL BESEDOALS : 9.0002333985518
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Table 32 (cout’d)
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L0G RESIZUALS PRON RV

197§ 1919 1980 1931 1982 1383 1984 198%

“0.796 "0.598 "0.688
0041 0,431 70,855

0.167 “0.014 "0.683

0,164 0.077 70,228
0,204 0486 1M
0,136 70,439 T0.480
0,268 70424 70,530

0,085 0,100 0,415

0,235 70,342 70,390
“0.828 70,852 70,383

24380 Cop

.- NRTEOGORALITY OPPSET.........
NEAN SQUARE RBSIDUALS .......

1986

“h436 - 0,211 7
0845 °0.208

0,561 "0.263
“§.685 70,298
0,180 "0.2%6
0.18 0,214

0.131 “0.280
0.068 0N
0.2: “0.422
.16 "0.490

0,188 "0.298
027 T 48

0,368 0,021 CD.229 G318
"0,285 "0,342 “0.243 C0.607
“0.295 0,041 70,693 0,964
0,575 70546 70,345 LT

PARANETIR  AGE

HUNBERS

- [HDER 1: RY

OO 3 S e e e

10
11

12

568874

136874

0.06€ 0,577 "0.134 0.558
0,405 “0.448 0,391 0,347
0.479 “0,132 70.190 0.381
0.606 0,313 "0.087 0.468
0,418 0,324 0.304 0.646
0,554 79,190 0,060 0.684
0,443 70,311 0,082 0.483
0.095 0,374 0,058 0.187
0,201 "0.489 0,444 0,788
“0,349 0,868 "0.870 0,503

1987 1988 1989

1398

107 §/34

19411992

1983

099 10:11
APPROLINATE STATISTICS ASSONIBG LINRABITY NEAR SOLUTICH

0.006754

0.872487
ESTINATE 81D, EER,  f-STAT
1 20391 1083
29841 18348 1.626
19148 10376 1.845
11303 6704 1,686
§587 i 1,617
132 08 LA9T
14 183 1548
i 3L
30 i L4
20 i 1425
345 845876 £.047
§.35878 153878 4139
LOIE™¢ LK 4,158
LB 339878 L1438
L4984 357878 4,158
LB 41887 $.182
221874 L3378 4,13
33887 6. 1687 139
LURE B.62RS [N LY

4,186

&Y.

f.924
0.61%
0.542
0.5
0.618
0.626
0.646
0,708
0.705
H

0.4
0.242 -
0241
0.241
0.240 -
0.241
0.28
0.242
0.241
0,238

Lt
0.831
0.680
1.094
1188
1,281
1,161
0.941
0,905
0.524

Lus 0.5343
1.9 0,612
1361 0.793
LIS 0.487
1,288 0.592
1,878 - 0,007
151 G472
1,253 0.0%
1,666 0,442
1.006 6,422

0.000
‘0. 450
1,38
1,597
2,109
“2.649
1,528
0,662
0,308
0,532
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Figure 1. Cod in Divisions 2J3KL:
Inshore and offshore tandings and TAC's.
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Figure 4. Cod in 2J3KL: Inshore

landings by gear. An additional 50001
from Recreational Fishery is not shown
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Figure 10. Bijomass and abundance of cod
from autumn RV surveys in Division 2J.
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Figure 11., Biomass and abundance of cod
from autumn RV surveys in Division 3K.
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Figure 12. Biomass and abundance of cod
from autumn RV surveys in Division 3L.
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Figure 13. Biomass and abundance of cod
from spring RV surveys in Division 3L.
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Figure 14.  Abundance of cod at depths >400m from autumn RV surveys in Divs.
2J+3K fromthe period 1981-1982, :



Cod Distribution 1985-88 from Autumn RV Surveys, Numbers per Tow.

Fig.ur'e_ 15,
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. Cod distribution, mean numbers per tow, from the autumn 1993 R.V. survey in
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Figure 19, The age structure of cod from autumn RY surveys in Divs., 2J3KL for

the period 1981-93.

{a) The average age (years +/-1 std)

modal age; ¢) extent of skewness and kurtosis,

.
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b)) mean, median and
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- Figure 20 a) Survey transects data points from 2 vessel grid run in June 1993 and used in minimal
numbers estimation; b) distribution of cod from acoustic records collected in transects identified
in a), densities range from 0.00001 to 0.3 fish/square metre; c) numbers of cod caught in bottom
trawls directed by acoustic data interpretations, stars are 0 up to 12500 fish at largest symbol; d)
distribution of cod from similar survey in June 1992 (note that area covered is only part of area
covered in 1993, values range from 0.00001 to 6 fish/square metre).
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Figure 22.  anpmnal mean condition factors {Kf) by age aud yvear for cod in
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