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Int:oduction -

The assessment of thlS stock and. events in the fishery have suggested
“that theré-has been'a substantial stock. decline .in recent:years. Some"-”
‘ “lndicatlons of; this ‘decline first became evident from. theautumn- survey
: © ... .results in 1990 n ‘that the estimates: £6r, Div...2J . were? cons;derab1y~-
e, reduced - -HoWwever, hose for 3K and 3L. wer among the, highest dn-the! ‘time
: seriés .and: bonsequentl © the decline “in “Div 2J_‘was yfelt’’to +be fal . S
FThe~ spring 1991 assessment . Was consistent with “ﬁit' B N

distributional change
previous: assessments and there was’ ‘Some optlmlsm because of - strong 1986

- and+87 yearclasses
:'_milllon tons

Subsequent events in the fishery along with results from the autumn 1991
surveys did hot® support thig: conclugidn and lead to a downward revision:.
cof, the estimated stock -size. . These ‘events” included lack”of cod -in”’
‘commercialicatcehes in Divs: 20 and northern 3K in early 1991 apparent .
distributional shifts further south as well as’.to. deeper waterh and’.~
) ‘ . 'j rediiced catches "By the fixed ‘gear fishery, especially ‘gillnet, .in the,
O P summer, of, 1991 “‘The autumn 1991 survey resultsAwere 'lso much lower

was con51dered at»
resulted 1n a reco

ff'.? By mld 1992 after another assessment CAFSAC advrsed that _he ZJBKL cod :

B ~near: the.lowest observed " The decllne 1n . :
T 1% attributed té-fishing. ‘alone’ and 1 Twas :con31dered likelyj hat‘natural'
- mortality’in: 1991t Wag" hlgher than “dsual.’ 'The flshery was. expected ‘to be
‘dependent’ on’the 1986 ‘and 87 yearclasses wWith the’1988" year class- beingf
~below” normal and approx1matlng the low 1983~ ‘and - g4 yee
Analysis indicated -a 1992 : ‘Foui catch -of; ‘between,. 50 0001

N Reported ;and~.pr03ected catches: by midfyear

. approximately ;

L : ) Similar Advice - was provrded
801entific Council meeting of, NAEQ

Nominal catch

Nomlnal catches for this stock increased-during the late 1950'3 and early e
1960° s and’ peaked at Jjust over 800, OOOt in ‘19687 (Tdble 1, Figure 1)} ™~

Catches rapidly ‘declined- thereafter and were at; a -low “of 139 000t in ' Lo : N
»1978.7 "7 During 1982 to''1990. ‘catéhes, were’ in’ the rarige", of 219 000 to. - . |
270 OOOt “however, "5 rediction to approximately 170; ,006t" occurred during PR . -
1991 ‘and -further to 44,000t in 1992, i
rrom a: iow ot about’ 56 Uuut Jin; 1974 to 2 :

otal-Canadlan catch™ing¢reased i o R

OOOt in= l953 thatcnes then

épp okimately 2

During the 1960'5, when’ the fishery'was dominated by non- Canadi n fleets
(Fig. 2), most of- the” catch occurred-‘in Divisions 2J and 3L with® L2J

E generally predominating Slnce thet tlme catches have been mainly from
-DiViSions 3K and 3L (Fig 3). .. RS R




- *The: catch:biomass’ :at age -for- 1992-u31ng available sampling data was

‘ Stratified random trawl surveys

o Research vessel surveys have been conducted by Canada during autumn in

since 1977, (Tables 16~17, Figure 12).

" The total cod catch for 2J3KL in 1992° was approximately 44,000t This
estimate 1ncluded the reported Canadian catch of 23; 976t .y . ‘French
“catch of 5B3f, a foreign catch (outdide*the 2900 mile limit- on the Nose;
"of the Grand Bank) estimated’ Ly Canadian Surveillance at 14,300t° and’ an’
additional 5,000t estimated from the inshore "fecreational fishery" The'
latter estimate was based on: a combination of- information supplied by
Dept.  of Fisheries and Oceans and Union {(FFAW) officials. - The annual’
Canadian reported . catch. has included estimates for  the recreational
fishery In 1992, thlS estimate was approximately 5, 000 tons ) ;;%
Because Of the moratorium in 1992 -cdatches’ by inshore: fixed gears
{Table2;Fig. 4) which are normally taken mainly in the second half
of “the year, ‘were low .

B

No commercial catch was reported from Div 2J in 1992 (Table 3) Almost

all .{95%) of the’ total Canadian catch was takén in Div. 3L pover the
‘January to May period, Approximately 30% of the total Canadian catch was
. taken by the "recreational fishery". using jiggers or-baited hooks. The

Canadian offshore otter trawl fishery was typified by low catch rates and
catches of - small fiah )

Information from Canadian surveillance indicate that the catch by foreign
fleets outside the-200 mile limit {in Div: 3L was in the’ vicinity of
14,300t in198%2.  ‘About 10,000t of" thig total -was obtained’.by EEC

“countries’ (mainly Spain and Portugal) The 1992 EEC catch
NAFO was, about 9, SOOt . . . repGItEd tO

Catch and waiqht nt age -

‘A summary-of the sampling used to derive the catch and weight at age. of

the'. Canadian and French catches iIn 1992 is given - in. Table -4.” The -~

following: relationship was applied in deriving average welight at: age.,log
“weight:= '3.0879 log length - 5.2106. -Coefficients of variatién on the
estimated catch were less than 10% for most ages (Table 5). The 1986 and.
1987 yearclasses were the most abundant in the commercial. cateh in-1992.
The age composition of the catch.by foreign fleets fishing outside .the
200 mile zone, in 1992 was estimated using the age compoaitions obtained
for the Canadian and Freach otter trawl catch in Div 3L.

1 ]

The catch numbers, average weights and biomass at age for the years 1962-l

. 1992 are .presented in Tables 7 to 9. Weights at. age for the 1962- 71"
periced are estimates obtained using weight at’age data for 1964 68 from
Division 23 and 1965-~70 from Divisions, 3KL. weighted by Divisional catch.

:Avérage weights 1ncreased from the early 1970s'to the early 198035 -and

subsequently declined. Average welghts' at age for ages 4 to 7 were. the
lowest since those of the 1960's and early 1870°s. ,{Table '8; Figure’ SF'

approximately 94% of that reported o i ) .

Research vessel survey ‘data’ o ..;._'

. - ’ -

_Division 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 0pposed to- October November) . Spring
surveys have been conducted by -Canada:in/Div. 3L ‘for the years 1971-82

. and.1985-92. Surveys in’ Divs. 2J3K have been conducted by. the R.V. Gadus_

Atlantica »while those .in Div.3L have been conducted by the, R,V.

. A.T.Cameron -(1971=82) and R.V. Wilfred’ gemgleman (1983=92). To account
< for’incomplete coverage of strata in certain years, estimates of biomass

‘and.abundance for non-sampled strata were obtained using a miltiplicative'

mode). 'Because of apparent’ distributional changes in recent years, this
T this analysis did not include--1992 survey. data. ‘Estimated wvalues
presented. are those provided previcusly, Stratification charts used.for
: the gurveys in the three NAFO DiVisions are represented in’Figures 6 B
Divisional survey estimates of bicmass and abundance have shown large
“fluctuaticns in recent-.years. Values obaerved in 1992 {n Div.2J were the

lowest in . the tlme series (TableJ 10-11; Flgure 4 }. Blomass estlmates-

‘have indi¢atéed a deéclining trend since 1988, Both indices have declined
ubsta"tially in Division 3K since 1989 (Tables 12-13; Figure 10): The
1991 and 1992 estimates for Division 3L were similar but among the lowest
.in the time series. (Tables 14-15, Figure 11}. ‘In these -autumn surveys

cod’ abundance and'bBiomass were low ‘in.the shallow water strata. This was

particularly true for Division 3L where in contrast to previous years,
cod catches were 1dw in large strata in the 31-50 fathom- depth .range.

- Biomass ,and abundance from, the Div. 3 spring surveys declined

substantially since 1990 and 'in 1992 were the lowest in the time series
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Percent bilcomass by Div, {Table 18) was fairly stable for a period in the
early 1980’'s and averaged about cone third in each of the three Divs. In
recent years the percentages have become quite variable with the highest
and lowest percents' for each of the three Divs. occurring since 1987.
The average percentages for the 1981-92 period of about 33% for each Div,
are not reflective of the situation in recent years when over 80% of the
biomass has cccurred in one Div, (3L-1992).

Tables 19-22 give the mean numbers per tow at age for the surveys
conducted in all Divs. In Divs. 2J and 3K the 1987 year-clasas {age 4)
was still the most abundant in 1992 but at very much reduced values. &
similar pattern was observed for the 3L survey although the 1988 year
class appeared to be slightly stronger in this area.

There were no autumn surveys in Div, 3L for the years 1978-80. An index
for these years was estimated by averaging yearclass estimates in
successive spring surveys in Div. 3L for the period 1377-8L. The total
stock area index at age for autumn was then calculated by averaging
(weighted by surveyed area) the results for all three Divs., The surveyed
area, in nautical miles, used as weights for this average are: 2J -
21,560: 3K -~ 29,256: 3L - 36,777. Thig 2J3KL index (Table 23) indicated
that the total abundance had declined substantially. Coefficients of
variation for the age-by-age means are-also presented in Table 23.

In both 1991 and 1992 there were some indications, based on the
commercial and recreational fisheries{ that cod may have ‘remazined in
inshore waters later than usual and in significant numbers. During the
autumn surveys, time was allotted for limited coverage {using the bridge
scunder to detect f£ish and trawling whwre possible) 'of those areas which
are not normally included in the regular survey area. The results
indicated that very few cod were encountered in the inshore areas
suxveyed. . .

Survey average weights at age (Tables 24-27) indicated that there was a
decline in average weights at ages 4 to 6 since 198% in Div., 2J and 3X.
and for ages 5-8 since 199G in 3L, while remalning . stable or showing some

increase at older ages. . Recent average weights for all divisions are.

substantially lower than those observed in the ‘early to mid 1980‘a

Distribution plots (Fig.13-15)} of the numbers of cod caught per tow
during the autumn surveys from 1981 to 1892 indicate a fairly typical
pattern from from 1981 to 1988. Catches were spread over the entire
survey area and most large catches were in shallower water. Ccmmencing
in 1989 changes started to ocecwr in that fewer cod were found near the
coast, -mainly in Div, 2J. During 1%90 and 1991 most cod were found on
the seaward slopes of the offshore Banks and in 1992 there were virtually
none in 2J3K and low

abundance in Div.3L. '~ This apparent movement to deeper water is also
indicated in Figures 16-18 in that abundances have increased at depths
greater than 300m, mainly since 1989, in spite of decreases in total
abundance. . '

Winter Hydroacoustié Surveys

An annual winter ({February} hydroaccustlc survey serles was gtarted in
1987. The purpose .of these surveys is to determine the abundance and
"distribution of cod on the seaward slopes of the offshore Banks within
the management unit. Only from 1991-93 were sufficient data collected
to produce such estimates. Similar information for years prior to 1891
could not be obtained because of problems encountered with hydrcacoustic
hardware -and operation of vessel and gear particularly with respect te
ice condltlons

in the 1n1t1al survey (1987) a large concentration was observed in
southern 2J and northern 3K at depths ranging from 300 to 500 meters,

In 1988 and 1989% the major concentration was found slightly farther south
but in the same depth zone. In the 1990 survey commercial concentrations
of cod were found still sllghtly farther south in Div. 3K and wainly at
550m , .about 150m deeper than in previous years. Over the period 1991-93
the surveys indicated substantial declines in cod densities, particularly
in 1983 (Table 28). Significant concentrations were encountered outside
the survey area {Fig. 15) at depths appzoxlmatlng 930m on the nose of the
Bank.

Cod tagging survey

The 1993 offshore cod tagging initiative in January along the entire
shelf break from Hamilton Bank (2J} to the Wose of the Bank (3L) at
depths ranging from 150m to 600m was wunable tc locate any <cod
concentrations suitable for tagging.

Spring acoustic studies of cod distribution and abundance (3KL)

Systematic searches along poiygonal grids have been made for cod in
northern 3L and southern 3K in the springs (late May to early July) of
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1990, 1991, and 1952 (Fig. 20). Search vessels were equipped with fully
calibrated (ICES standard; Foote et al. 1987) scientific echosounders
{Biosonies 102, 120 and 38 kHz; Simrad EK400, 49 kHz). In this report
only data collected at 38 kHz using the same. echosounder and transducer
aboard -the vessel Gadus Atlantica will be discussed unless specified.
All acoustic data were collected via simultaneous integration at 1 km-
intervals and single target measurement using Biosonics ESP signal
processors. Species identification was based on the algorithm of Rose and
Leggett (1988) coupled with echogram interpretations and biclogical
sampling. Acoustic data were further processed and analyzed using a
combination of Biosonics ESP software and programs developed at. NAFC.
Standard practices for integration’and target strength determination were
followed. Mean target strengths were calculated from a2 combinatien of in
situ and experimental wvalues for fish of the size captured in trawls
(Rose, unpubl. data). For the years 1990, 1991 , and 1992, mean TS values
‘of -33.0, ~34.C, - and -34.5 dB per fish were used). Fish were separated
from bottom echoes uwsing a bottom-up integration algorithm designed to
integrate as close to the bottom detect signal as possible without bottom
intrusion. Both bottom and midwater trawl sampling assisted acoustic
signal interpretaticns and provided biclogical samples. Full details of
the acoustic methodolegy will be published elsewhere., = .

In each year, cod were highly aggregated in the basin south of Funk
Island Bank -(termed the "Bonavista migration corridor"). Cod were also
aggregated along the north Cape of the Grand Bank in 1991 and 1992 (no
sampling was conducted there in 1990). Fish were located at depths of
‘less than 400 m in 1990 and 1991. In 1992 fish were located up to and
likely deeper than our average detection limits {ca. €00 m). However, all
measurements reported here were made at depths of 300-350 m., It 1is
uncertain if all fish had migrated to these depths by the end of the
- study period in 1%32 (although the observed migration of fish ontoc the
shelf had ceased well before that time). - ' . o

The shoreward passage of migrating cod past the central portion of the
migratien corridor occurred approximately 2 weeks later in 1991 than in
1990, and 4 weeks later in 1982 than'in 19%91. The delay in the migration
appeared to result from events occuring well offshore and not further
inshore at the intersection of the cold intermediate layer with the
bottom. - - R

The size distribution of the migrating ced differed between years (Fig.
21). The large fish {»55 cm) which were numerous in 1990 could not be
lecated in either 1991 or 1992, )

Spawning within the migration corridor alse coccurred progressively later
over the study period (Fig. 22}, In 1990, fish first encountered in early
June were virtually all spent. In 1991, it appeared that 50% of the
spawning cccurred in June. In 1992, spawning was observed continuously
for over 2 weeks in mid-June (Fig. 23). The acoustic estimate of the fish
abundance indicated this spawning scheool was comprised of approximately
70,000,000 fish. This school was made up of the largest fish encountered
in 1992 (modal length 52 om as compared to 42 cm for all sets). The-
maturity data indicate that these fish were still spawning at late as
early July. . i '

Acoustic results based on attempts .to map the edges of the aggregations
migrating throught the Bonavista corridor and assess their mean internal
densities are presented in Fig. 24. These assessments were made by
transecting the aggregation across its centre from different angles as
many times‘:as possible (here 4-7) during a 24 hour period when the
aggregation remained relatively immobile but poised to start migrating.
In 1990 and 1992 this analysis includes but a single aggregation per
year; in 1991 two main aggregations wére identified and their statistics
summed. Fish located on the north Cape of the Grand Bank are not included
in these analyses. The densities within the aggregations remained
relatively stable in the 3 years studied (Fig. 24, top}. Eowever, the
velume of the aggregations declined sharply from 1990 to 1991 and less
so from 1591 to 19%2 (Fig. 24, middle), The overall estimates of
abundance decline dramatically from 1990 to 1991, then slightly from 1991
to 1992 (Fig. 24, bottom). ’

A regular block grid employing more conventional acoustic survey
techniques (nen-stratified systematic transects — mean density based on
transect averaging over full area) was conducted over the full aréa
surveyed in June 1992 (iig. 20}. For thils work an EK400 49kHz achosounder
wag used. Data integrated using the same target strength value as at 38
kHz indicated a total abundance of 2.5EB fish (as compared to. 2.0EB at

38 kHz in the Bonavista corridor}.
Commarcial catch ratas

In the most recent assessment of this stock; commercial catch and effort
data were analysed in a multiplicative model .and were initlally included
in calibration models. However, the results indicated a lack of fit
based on the occurrence of patterns in the residuals which could not be
explained. This problem has been observed in the past and has not been
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resolved, With this situation and the much reduced otter trawl fishery
in 1992, further analysis of catch and effort data was not conducted at
this time.

Estimation of stock parameters

Formulations of the adaptive framework (ADAPT} and the Laurec—Shepherd '
(L/S) calibration analyses were examined in an effort to evaluate the
abundance index and for the determination of 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:

- Yearclass estimates
Ny, 1992 i=3.to 12

- Catchabilities for RV numbers
K, i =3 to'12

Additional structure imposed:

- Natural mortality assumed to be 0.20.

- Error in the catch at age was assumed negligible.

- F on oldest age group {13} set to 50% of the unweighted F for age
groups 7-9.

- Intercepts not fitted.

Input data:
- Cue g , i=3to13 t = 1978-92
- RV, ' 1= 3 to 12 t = 1978-92

- Fall RV related to population at end of November,

Cbjective funcfioq:
- ﬁinimize
¥, . (InRV, ,~1nKN, ,}?
Sumﬁnzy:
- Number of observations = 150

- - Number of parameters estimated = 20

In previous assessments it had been established that intercepts were not
aignificant and hernce were not included in this analysis. The CV’'s on

‘the estimated age 3-12 abundanée (Table 29} ranged from 11% to 60% while’

those on estimated slopes were approximately 16%. Patterns of residuals
that were observed in a similar analysis for the most recent NAFO
assessment of this stock (Baird et al,19%2) were similar to those
obtained in the current analysis which included the data f£rom the 1592
survey. Residuals for the last year (1992) were all negative while those
in preceding Yyears were all positive, This* pattern reflects the
inclusion in the model of the very low abundance values observed in the
1992 survey.

A formulation of the Laurec-Shepherd calibration technique was evaluated
using the same structure as for the ADAPT analysis except that the F cn
the oldest age group was set to 50% of the 5 previous ages. The results
(Table 30) indicate that catchability residuals were large and positive
for the period 1989-391 and mostly negative in the earlier period.

Assessment Results

Fishing mortality and stock abundance

The calibrations incorperating the extremely low survey abundance
estimates for 1992 indlcate that flgshlng mortalities are vory high and
that stock size bhas declined substantially in recent years to levels not

- previously observed (Figs.25-27) 3 summary of some VPA populatien
parameters for 1992 from the two methods are as follows:
Parameter ADAPT L/S
Biomass-3+ (000°s t) 210 108
Biomass-7+ (000"s t) 22 . 15
Pop. numbers—-3+ {millicnsg} 335 192

F (7-9) -1.17 . 2.86
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The analyais also suggested that estimates of F and population abundance
for 1991 were substantially different from those estimated during the
1992 assessment. . For example, the current estimate of F in 1991 from
ADAPT was 2.2 as compared with 0.7 from the 1992 assessment. In the 1993
assessment the age 3+ population numbers for 1991 were estimated to be
470 million compared to an estimate of 940 from the 1992 assessment.

The. results were very similar to those obtained during the 1992
assessment (substantial decline in population biomass and increases in
F, as well as differences in results with calibration technique). Part
cf the reason for the latter relates teo differences in the degree of
infiuence each method places on terminal survey year. The L/S method
estimates the current population at the same level as the current
catchabilities adjusted RV while the ADAPT con31ders all RV estimates of
a cohort to determlne year class strength

The RV residual pattern determined in ADAPT, indicating substantial year
effects, was also observed previously. In 1992, reascns for this pattern
were thought to have resulted from increased natural mortality rather
than increased availability. The current analysis:indicates that this
pattern persists and has not been explained. The reduction in commercial
catch would indicate that the large declires in stock abundance were
caused by factors other than fishing mortality.

Rac:ﬁitmﬁnt

"The 1986 and 1987 yearclasses were previously considered to be well above

average. The current analyses estimate these yearclasses to be at or
above the 1878-91 geometric mean {ADAPT-225 million) or below the mean
(L/S~200 million) . The 1988 yearclass continues to be estimated at below
average values. Information available relating recruitment to spawning
stock size and envircnmental variables (salinity and temperature) predict.
that recruiting yearclasses in the near future will probably be small.

P:ognosis

Results from the 1992 assessment of this stock were disturbing in that
they indicated a substantial change in stock status as compared with
previous assessment. The stock was at a very low level and there were
suggestions that the decline was partially related to changes in natural
mottality. The results from the current assessment, regardless ¢f the
methodology used, substantiates the previously observed declines and
indicates that the stock decline has continued in 1982, Thig has
apparently occurred in spite of reduced commercial catch. The reasons
for the decline have not been determined. They would not appear to be
fishery related althcugh there is no direct evidence toc suggest a high
natural mortality.

With the low stock size, high mortality rates and the possibility of weak
recru1t1ng yearclasses, the prospects for stock rebulldlng are not good
in the near future,
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_ ,Aed gear cod catches (000 t) by division and gear in NAFO Divisions 2J, 3K, and

3L from 1975 to 1992.

2] : 3K

Year Trap GN LL HL Trap GN 'LL HL
1975 0.7 2.3 0 <0.1 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 1.5 1.9 <0.1 - 0.1 11.5 11.6 1.3 4.4

1978 3.0 3.2 0.1 0.3 11.3 11.4 3.6 32

1979 1.3 5.7 0.2 1.3 3.5 11.5 84 - 3.6

1980 47 . 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

11983 3.9 49 0.8 1.2 10.5 18.3 2.6 9.3
1984 53 6.0 0.4 1.0~ 99 143 24 8.4

1985 4.6 27 . .02 1.8 134 80 23 6.6

1986 = 43 1.6 0.1 0.6 14.8 7.6 1.4 4.7

1987 50 95 0.2 1.4 11.3 10.1 1.5 4.3

1988 59 .91 _ 03 1.8 162 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 0.3 0.1 0.8 7.7 1.4 1.8 2.4

1992 - - - - - 0.1 - 0.7

3L L Total

. 1975 10.4 7.5 1.6 3.1 15.8 18.3 2.2 4.7
1976 18.4 9.1 2.9 4.8 259 22.1 3.6 - 7.2

1977 - . 21.0 8.9 3.6 6.9 34.0 22.4 4.9 11.4

1978 23.2 9.0 5.1 7.8 315 23.6 8.8 11.3

1979 208 135 . 7.0 . 9.1 25.6 30.7 15.6  14.0

1980 12.9 11.2 9.4 8.8 303 36.1 17.7 12.4

1981 102 13.6 114 7.6 18.1 34.4 17.9 9.8

1982 242 203 5.7 62 451 470 11.9 9.0

1983 25.7 16.4 3.8 9.0 40.1 39.6 7.2 19.5

1984  23.0 149 3.8 7.4 38.2 35.2 6.6 16.8

- 1985 21.8 8.8 2.6 5.7 39.8 19.5 5.1 14.1
1986 158 = 89 2.4 4.1 34.9 24.2 3.9 9.4

1987 11.4 17.4 2.1 4.6 277 - 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 ‘84 388 . 447. . 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 35.1 12.6 3.1 9.0

- 4.4

1992 1.2 1.0 - - 36 1.2 1.1
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Table 3. Cod landings (1) In 1992 for Divisions 2J, 3K AND 3L by country gear and month.

CAN (5F) : ' CAN (N) . RANCE

or GN oF GN TRAP HL L[ o7 TOTAL
2) .
JUN 0
JUL 3 0 3
AUG 5 1 6
' SEP 7 i 8
ocT 2 0 2
NOV 0
. _DEC 0
TOTAL 0 0 0 0 17 2 0 19
K -
JAN 16 AR 0 5 273 763
FEB 78 0. %
MAR - _ 0
APR 1 : 1
MAY o} 7 7
JUN o 18 12 13 0 43
JuL 0 8 16 33 3 &0
AUG 0 2 123 0 125
SEP 0 237 3 270
ocT 28 194 3 25
NOV 2 13 153
DEC . 2 9 n
TOTAL o4 490 17 28 745 ) 273 1756
: oA -
JAN - 938 " 5287 ] © 310 6536
FEB 1660 5390 3 T 2 7055
MAR 85 58 12 S . 186
- APR ™ 25 R : 0 221
MAY 2788 19 240 155 3202
JUN ‘ 3 28 &8 468 .8 1 © 1013
JuL .7 128 515 R 1 725
AUG 24 5 568 4 401
SEP 6 26 1557 6 1595
ocT - 3 12 24 892 2 © 933
NOV ‘ 8 3 427 0 438
DEC - ' 127 1 129
TOTAL 5575 19 10843 1036 1165 3641 15 310 22604
2)3KL
TOTAL 5669 9 11333 1183 1193 4403 26 583 24379
Notas .
1. , OthefForelgncofchhaL- 14300 (10750+. EEC)
2. Additional Recreational fishery = 50001,

2J3KL Total all fishenes =434679
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Commercial sampling for cod in Div. 2J3KL during 1992. .

Table 4.

Div. Qtr. Gear No. aged -Mo. No. meas. Month Total
K 1 oT 257 Jan 6851 - 506 506"
" Feb 224 98 - 98
— Feb (Fra) 2011 2713 213
275 . 9086 857
I 1 oT 726  Jan 33353 6225 6225
' Jan (Fra) 1169 310 310
_ Feb 11932 7050 7050
KL 1 6 46454 ~ 14585
3L 3 oT 395 Avg . 219 24 23
Sep (GN) 25 56 (3KL) _ 183
- _ Co 544 : - 266
3KL 1-4 Offs. 1378 56084 17768
L 2 Trap 497 May 5750 155 155
GN May 56 240 348
‘ 503
3 Trap 480 Jun 6599 . 468 1010
GN Jun 246 508 641
_ 1651
KL 1-4 Ins. 977 12651 11611*
WIKL . 1-4 2355 68735 29379
213KL 1-4 All countries 43679*

*Includes additional estimate of 5000 t from the recreational ﬁshery

*Age compositions of for:xgn catch (14300 t} was estimated using 3L, Qtr 1, dara from
Canada and France. ‘

Table 5. Estimated catch, Average Weight and Average Length at Age from the
Commercial Fishery for Cod in NAFO Divisions 2J3K1. during 1992,

. Average Catch

. Age Weight ~  Length Mean Std. Err. C.V.
.3 - 0.292 32377 - 430 4749 0.11
4 0.577 40.271 3860 23295 0.06
5 0.808 44.961 14535 460.92 0.03
6 1192 51.060 12211 456.19 0.04
7 - L1731 57.640 4326 250.16 0.06
8 2.050 60.812 1372 128.32 0.09

-9 2.657 66.149 376 44.48 0.12
10 2.243 62.410 199 47.98 0.24
11 2676 - 66.641 104 19.17 . 0.18
12 4.952 81110 18 - 8.67 0.47
13 5.343 83.618 9 0.99 0.11
14 7.022 - 89.457 4 1.21 0.291.
15 10.112 103.000 0.00 0
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Table 6. Offshore (mdbiljc,_and fixed gear) and inshore (fixed gear) catch-at-age (Nos. x 10%)
-and mean weights at'age (kg), by NAFO Division for the fisheries in Divisions 2J+3KL during
1992. ' .

Offshore - Inshore
| . Mobile gear Fixed (GN) Fixed gear
Age - 3K 3L . 3KL 2J3KL

o Catch numbers
'3 17 354 _— - 58
4 93 2158 -7 1602
5 505 10482 34 3513
6 - 319 9891 60 1941
7 97 3163 17 1250 .
8 19 1104 1 . 248
9 13 313 o 49
10 4 187 8
i1 4 . 100
12 11 , 7
13 : | 2 . 7
14 | 4 ‘
15
#
Wt 857 131028 183 11611
' -Mean wts. :
3 0.33 0.27 0.41
4 0.43 0.49 0.83 0.71
5 0.64 - 0.76 1.25 0.98
6 0.84 1.13 - 1.52 1.57
7 1.17 1.59 1.83 . 2.14
8 1.77 1.89 223 : 2.78
9 1.79 2.44 3.60 C 424
10 1.89 2.23 2.56
11 2.38 2,69 : .
12 . : 4.23 - 6.22
13 4.70 5.55

14 - 7.04
15 _
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<77 CATCH WUNBERS AT AGE {THOUSANDS) FRCH THE CONMERCIAL COD FISHERY [N KAFD
,/"’f DIVISIONS 233KL FOR THE YEARS 1962-92
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AVERRGE WEIGHTS AT AGE (KILOGRANS) FROH THE COMAERCTAL COD FISHERY Ik WAFO
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fable 9. CATCH BlOﬁﬁ;S AT AGE (TONS) FRON TRE COMMERCIAL COD FISHERY IN NaFO
DEVISTONS 233K FOR THE YEARS 1961-%1
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Table 14. Cod abundonce estimates (housands of flsh ) from research vessel wirveys in NAFO Division 3L (Foll).

Depth Sratum AlC AlC w1 wi Wi AN w1 W wT W1 WY Wi

range Strolum  oreq 323326 3333 79 s 7w 72 & - 78 87 10 14HE 129130

(tath) number __ agmi. [l 1982 983 1984 1985 1984 1987 . 1988 1969 1900 1991 1992

350 A C0n & 232 &35 15485 13698 15197 4785 3902 327 1408 1825 505

' E7X] 1760 oz W60 13050 19374 4065% 2439 &TI0 9193 1180 12369 1377 2617

m 2 06 0 &7 KIS 1058 151 1330 1963 06 2844 188 %0

§72 2440 4258 MAT9 T ATBI? 27416 21453 - 4039 21406 6128 B9sd 5451 781 113

3 520 168 73 4mS 2000 452 52 8589 334 61 19585 103 4

Totd 8562 20254 14254  &7A2)  SOSS5 77320 23478 42880 20527 24814 9407 4254 w27

&400 T B oW @ (s 285 LTI ) 257 28 e 14 76 214

341 1574 1930 975 1369 1512 45 1267 144 256 74 217 236 »

342 [F13 31 0% 274 43 206 219 176 132 44 F1}] & %

My 825 897 (2% us 20w 23 &i? 13 210 13 23 5 158

VT I P V4 B0 1963 7002 1284 1999 1008 1194 1432 984 557 817

M 1M 2IM 1492 1622 05 3047 nw o641 267 70 m 1687 "0

LY () 1 943 ns Wy sle2 17714 4 1012 2135 M2 1w 1% 1%

35 1041 8R3 2090 578 8400 684 1583 521 75 234 196 847 104

37 B 1”73 413 127 ™me 641- 248 300 265 % 87 o 168

LT 10 o R ) LT 1827 1 102 197 27 % 354 106 212

»0 1481 37 m m 2483 4 241 764 125 » m 0 LH

Totd 17482 17295 11450 463 48057 9287 15197 s2M i M 6493 3453 1774

1oHS0 V7] wed 2075 57 0 30 b2 I VY 1654 977 881 2003 338 1009

a7 983 2706 5 08 2976 576 1290 553 2964 W6 7800 148 74

36 1394 &7 22 447 A1 18207 23009 9433 2992 Q1 n 5454 14704

w od 2649 n W25 2803 1960 21671 5124 2203 ae M4 Aa8 LY

384 983 84 563 (1443) 1513 1269 6737 167 1004 155 287 9 123

amw B2 3. IS8 (182 L TS 85 74 1017 1263 201 1235 0

» 287 an %5 535 » 835 9% % 32 o4 191 28 7

Totd GM8 - 14513 19750 13816 1A0S7 26588 ESM1 21484 33191 11930 16541 11758 1426

151-200 35 K32 205 337 229 2000 4858 6105 3385 408 9 2826 418 242

344 855  man 2337 4389 1 aad] 5089 11834 125 409 4523 10831 1073

364 asd 13 29 (2645) &2 2871 4168 1617 1580 Y28 4162 9540 10568

387 e M6 3000 (PN W72 1263 10418 880 a7z 306 150 1046 53

k] MO 28y 283 (@ 6§20 441 a8 1ae 39 935 20 271 135

»? M5 e} 147 3 08 &0 1% 8 20 B &5 a7 4

Tolal M55 10244 10803 1263 8336 12744 27442 17871 16801 854 13586 22153 22418

201-300 Totd  11& nt .o nt 410 %0 o nt nt nt 8o 404 541

301400 Total 804 nt nt o o [ o nt nt nt . n 0

Totd ** : T 62303 86265 D10 146007 125033 121853 87504 78420 48577 127023 41606 44M%

Mean no, pet fow R WM N W &8 A N7 4 174 44 1508 1807
Unachusted fotdl for

ol sampied erata 60719 B6AM9 9423 166427 126027 121411 B7S05 78427 48578 127207 4203 A0

Uppet Imit 83412 670V2 123080 197373 17E0B  M4PERS  TOVIZ2 OS2 ABEB2 188198 . 53941 44044

Lower bt " W02S 44286 HA1F6 133402 | Tl 729256 65889  GBN29  3WIE M16 3013 20034

nt =not fhed
. * not ol sirgta fshed |
** totd and mean no. per tow include sompled and etimated vaues tor deptha to 200 rolt)cm. Estimates wers derdved hom a multipicalive model using survey dota to 1991,

Note numbens In brockets are eimates for non sompied strota ond only 0-200 fatham strcto are used In dedving these eriimates,



Table 15. Cod blomc-ll {f} from resecch versel crudees In NAFO Dividon 3L (Fali).

20 -

o

Depth Shatum ATC AIC Wi WT WT AN wr wl wr wi [ W
ronge Swrglum  awea 323326 33330 P2 B TS T I 75 72 &5 " a7 101, 114115 129130
{iath) number _ sgmi. w8t 1982 083 1984 1985 1984 1987 1o88 199 1990 1991 1992
N80 350 200 8244 s A48 lades 11219 21047 4486 8214 4816 3270 3165 954
33 1780 852 2000 17993 20017 AMIA 4606 11281 15379 13832 1606 2055 2815
” 7] 137 133 % nno 1304 ® 2ne 4904 2 £06 230 398
372 280 20137, 882 44364 27045 29915 11255 40873 e 13626 99532 1636 778
w4 20 1371 90 4 27483 683 83 190 3] 76 33264 03 47
Toid 8552 20082 1512 82887 102233 83435 IVOY 7SO0 38874 32200 155578 7389 5022
SHOO 328 | M D 29 5 3128 131 1216 &7 130 o o3
-l 1574 244 0 Ra9 1760 957 1793 aR 561 ® 582 453 87
a2 585 LK I 253 736 205 233 167 237 &0 257 186 45
3 §25 e an o8 2261 o &0 17 269 » 234 30 138
k7T 220 w8 28 e NEY 1996 2384 1512 1973 E1E] 1026 645 600
a9 e 304 N4 2264 a267 384 un 09 3836 1238 1681 2444 37
4 287 932 o0 48 4534 30 158 1821 330 ™m 2634 482 256
1) o4 I™0q £} o3 o4 LYY I 4 1612 1087 1035 s 205 1288 158%
370 1820 00 A% LT} 7891 7H » 842 552 14 520 160 332
E L+ LT 4 e 1886 o4 1006 o5} 3 vl m 124 ol
»0 usy ° 5 8k2 1130 ¢ 35 m 108 65 o b3
Told #7452 3N71 13 1925 4917 10884 15428 840 13526 4532 w47 06 4237
KHS0 g uea J85% 1a 1682 4121 4010 3422 2019 &7 54 1485 140 740
M 83 4550 ABDS 7 5731 996 1833 700 3852 2332 5735 122 20
64 1394 a3 L/ I TION 27549 34140 1588 4D 812 33 8226 15681
£ P8 MEE 290 - 5AaW T 4557 33585 I1m3e s34 2034 1683 6328 351
284 983 7] M D) 2646 4162 12630 R 4048 A007 5653 & 143
369 &2 (1428) M @M 737 2621 1723 1733 704 2000 1875 07 0
» 282 [CL) a8 155 ) 325 a0 ) & 22 185 i6 1
Total -5 ] 28392 32061 26839 28277 44120 84924 35494 55585 19671 20189 13787 16966
15200 ug K32 4703 e84 &3 3873 4 904 5375 T3 Ame 3044 620 b
344 855 2012 ax 774 3003 5806 7676 W1 1eod) I8 539 10422 11524
8 34 YT 04 (M 1222 &0 12300 - Bas3 &19 3165 ™7 e 1w
w7 na 1334 2 (539 TASS 406 20226 2740 1269 476 sead 1733 820
363 & (A M5 a1 961 (D) s %6 1362 1064 258 125
w2 45 @an 220 0% &8 w . h ] 41 2 120 0 ¥
Tota 366 284% WP 2WTI w047 26033 %04 3362 21739 17001 26400 4990 209M)
201-300 Totck 1142 nt 2 nf 1224 721 o nt nt nf 572° &47
301-400 Total 804 nt nf o o 0 o " nof ol nf o 32 o
Tolal ** 112086 BBSBS 152325  19G4B0 164451 191326 151936 139727 7312 210203 62073 9TI6
vecn wi. par tow 06 206 Bb1s &% BB 6931 5504 G061 2643 Tal4 1886 1801
Unodjurted fotal 109819 87997 131248 191702 WSIP 190732 51936 139726 73514 210725 52750 50506
Upper mit 1653246 106067 175408 226109 213267 264592 193200 172522 92871 319223 a7eB) 7746
Lower kmit ¥ oo 157294 H17071 116872 N12672 10029 BA1S6 102228 37eX0

sz

Note rrenben i brockety are sstimates for fion sampled sirafc ond only 0-200 fothom sholo e used In derving these esfimates.

nf =not fshed
* hot ol strata fehed

** fota and meon wit. per fow Inciude sampied ond stimated vaiues for deptha to 200 fathom. Eftimctes were dedved ram a multiplcotive model ulng mirvey dato fo 1991




Toble 16. Cod coundance siiimate (thousonds of fish) irom research vesssl aurveys In NAFO Division AL ( Spring).

Depth $ratum AIC AIC ATC ATC AIC Wl WT wI wr wr W1 Wi L

range Shatum  area 276 20 304306 317-318 29 2530 48 s 707 L) % 105107 9122
(fath) number _sqmi. 1978 99 1980 1961 1982 1985 1984 1987 1988 1969 1590 il 1952
35 30 207 1373 7766 758 v 1221 15883 5893 6585 32385 o835 21 3% n
R 3 1780 2378 7649 m? 329 1924 7182 7429 11194 14621 3982 2119 343 &

m nz 41 1509 %17 0 189 2081 926 1647 1178 1501 96 15483 17
2. 2440 9022 5135 3293 5032 477 27099 12451 9290 13346 4281 1794 bl n
w4 120 5 m 1565 2 az L] 1904 2174 387 280 Y] 147 h
Totd 8552 13304 25850 12380 ©188 4853 58323 20405 30990 41887  19BBO 7192 16665 155
51-100 328 1519 (104 %6 (49 0 A 257 443 74 285 o na 0
a4 1674 325 Lhy) w2 1004 2150 3506 1881 2599 8330 1669 5N =® 0.
a2 585 o2 a2 417 3 - 27 884 451 W0 - 454 176 0 »
43 826 847 e IXW 887 bay] | 1103 70 381 80 1340 105 % »
%1 120 2381 3587 M55 27 ¢ 2487 4984 5450 10702 @39 4367 15 & 18
e FARFI 4428 4038 %7 wh " 04 6747 4514 #5114 ez . 178 (L
344 w17 9 4708 296 1128 1304 5821 Ja83 2054 5286 7280 2118 308 0
366 141 »1 2481 1086 o1 4589 1797 1516 5798 6234 2683 430 [ 20
L] 1320 343 817 1484 ] 248 7394 805 474 2715 4013 22 N 0
388 2385 L] 7 ny ® o 007 268 814 7.5 03 sl 583 »
%0 1481 . 1086 22% 0 112 0 W 139 LTI o 0 126 2 87 19
Totd 17452 11478 20754 19418 S5 1770 MRI0 21683 3859 38020 34542 7823 17360 213
101-180 sad 194 11607 1598) ™7 29000 9168 &*5 AB4d a9 7] 5239 2% 45 ™
347 LN 8212 837 e a1 0 1668 5519 ¢ 2410 5003 1439 221 [ »
34 1M ®o0 Hhe E232  5474% 18521 41420 2039 1214 4133 0218 345 (4238) B2
P %) - 877 2013 6767 1288 176 10950 9534 81 Ive 514 1890 (1208) %
384 903 615 2748 2004 2493 2 83712 1783 3011 31320 24 90 & w7
389 821 1130 1454 6287 1140 212 877 1380 150 1335 1430 aa7 740 41
»1 2 0 mz 1767 a8 13] 476 &0 264 127 91 2693 a5 0
Totd S8 W0 40979 230 100804 AM06] 9250 AN22 2730 25688 30572 24005 13696 263
153200 845 1432 §321 1800 6385 15204 2714 2107 1160 2198 7820 12840 00 (1496) 125
i 348 845 (1678) 1380 1126 2727 a0l 4 1699 4324 4058 3360 52513 (DD 2%
348 M 54 m 1880 639 12 a0 362 28 1270 14a91 Qsn 200
wr 718 198 264 108 29 ule 24226 5684 1% 8852 2070 AW 17680 8192
s 381 287 90 - 41 m o9 88 2520 4 244 209 13 1806 501
L] 145 44 178 5 19 218 1818 4 5 234 98 2961 528 n
Tolal 3855 7470 w0 n 0 4780 30845 43018 33412 13146 20756 129876 2416 11374
201-300 Totd = 1N4&2 nt af ot - 204 nt kv ] nt nt nt nt ot a8 26821
301-400 : Total B804 nt nt nt nf nf 1] nf nf nf nf nf as C 2%
Total < 62462 91444 78804 136800 7A04 193338 137303 130329 138742 107747 MBs02z 005 12016

Meonno. perfow 2462 N2 BB HEE WK 003 74 4721 02 X0I S1O7 257 435

Unacfusted fote for _ )

ol sampled wirata BI0P® 91444 76541 136875 73404 193865 137300 130329 138741 107747 168504  4SBID 38841

Upper Limit . 7293 113863 93294 247984 Q4170 285913 161283 17966 177648 126081 263989 110424 360048
Lower Limit 20262 40024 A328  BT66  B243M  1ALAN 113317 BOMS 90933 894N 73220 21196 283142

Note numbes In brockeh are estimates for non sompled drata and only 0-200 fathom strata are wsed In dedving these sstimates.

nl snot fished o

* not all drata thed ’ : .

** totcf and mean no. per tow Include sampled and esimated vaues for depths to 200 fathom. Bfimates weve derdved rom o multiplicative model usng survey data to 1991,
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-Table 17. Cod bloman estimates (1) from research vessel iirvey In NAFO Dhvison 3L (Spring?.

Depth ’ Shratum AlC AlC AlIC AIC T AIC wit WT wT W1 WT . Wl wi WwI

range Shofum - area 2767 X0 304306 317318 2 8w a8 e TN 83 % fosi07 1922

(tath) number gl 1978 1979 1980 1981 P22 985 1986 1987 1988 1989 1990 te9l low

350 O 2071 2108 13837 Tr24 . 239 476 31785 14344 19008 5SSAT 22760 MR 1089 170

363 1780 W23 N27 4182 7082 6721 4881 2152 19419 2306 8070 8270 1433 M3

am nat 2 24% s ° T8 V) 3134 122 4005 4080 3282 . 256% é

372 240 016 8342 7A48 7IBE W78 M2 W17V 22007 @17 17397 4eei 883 ®»

ETE I - ¥ %2t 2480 308 231 284 3667 st 7] 549 5% 381 ¢

Totd 8662 14857 39176 29382 17084 14404 107380 54518 44247 112429 ATESS 20470 20452 588

W B o 516 9m) o L] ] B3 1897 454 0 87 5 0

My 1674 1007 2888 291 2008 BAOE 4736 MO2ZZ 12076 4T 4772 amt 167 o

’2 Bes 3014 &9 %1 @ 871 L BT~ 504 307 483 509 ¢ 2

kT4 s26 79 1190 29% o4 478 76 1802 10M 13s 151t ] 3 2

8 2120 &Y 7129 TASE 1984 EIOR T4 M0 9% 23118 996 395 e 3

M9 2114 mP0 8800 T2 1321 10182 16006 27730 14008 17961 20008 1422 67) M

LI 11 F29 0 e84 7184 2360 MM 9837 0223 20328 13RS 18200 Y4B 7R 0

365 1041 (BN 2983 2442 2090 056 2160 3929 9l 8361 B2 13N I 1]

0 130 s 10 2807 ¢ % 7064 3811 e 6 6643 980 12086 0

M 238 0 Mms am 413 0 20M 424 W66 2133 3088 ™ 8510 41

®0 A M 2128 2rm 500 217 21 406 503 o 97 & %7 L1

Totof 17452 . 21064 35640 44202 11912 41228 5i338 66214 102982 90270 7980 26762 21469 170

101150 844 1494 20090 1938 W72 EOTIZ - 19582 8 BOR2 @I N2 5808 183 4 i

547 9y BN 7P05 M09 B43 21435 Mls 1419 1 s 2386 2 ] 2

4 14 (7)) N5 BR12 0 BT 21617 45178 30705 19201 7EST 13832 5895 (4074) 35

39 %] 000 2448 7408 9378 M 19297 11488 MI64  1sA89 9262 3060 (I31) £}

86 983 22 268 2381 4%3 1279 38T 1905 438 T4 6748 38420 6640 @2

w [¥3] 1065 98 & 478 184 sl %00 647 w2 ‘614 513 bl &

»1 282 35 1048 2084 1212 9% 4w 826 200 4 R 621 203 0

Toid 6918 39290 4007 BOMGET  IS5013 032 ON4 44276 41923 38386 8737 49904 12542 269

15)-200 345 1432 10700 4844 11474 29403 4080 O 17444 2874} 1130 1B4B6 20480 (232 167

3% 85 (10) 2137 2184 407 1223 W 0 el 500 A BMB4 (845) 213

38 34 M - 29 ™ s 807 153  &4127  Ti6d 452 2803 18601 (281) 1407

»! TS 184 & 25 243 2353 21491 &bsS 96 520 W06 I3 24 ME21

e %1 182 uw 108 50 B VU |4 0 i® 122 e wos - 24

2 145 & 189 0 126 % 2y 435 3 o8 8 ne - e o

Tofd 3856 13334 8217 PSS 34122 12022 2880 E2845 44413 1792 28140 12273 1%@0 016

201-300 Told 1142 nf nt nf - 26 nt 87 . nf nt nf of MM N2

301-400 Tolol 804 nt nt nf nt nt ] nf nt nt nt nt 268 30

Tolch* BI2S1 129116 139428 Z21031 140580 240632 230840 257668 250082 192713 220864 . 77583 1177

Mean wi, pet tow 5197 477 5061 8007 5092 9658 B4E9 933 MM &80 LT 21 406
Unodjusted totd lor -

ol wampled srata T8212 12917 X030 220070 140678 . 2675 299857 257504 260080 192713 228885 72416 219

Upper it 102912 165088 164966 407989 171827 33BGT2 278798 321000 326447 Z20130 335408 141984 227097

Lower Imit 53813 102649 TIPS 336 10N 198360 200817 194071 2403 1ER208° 122377 47 -T2

HNote pumbeds i brockets ore estimates for non sumpied drata and only 0200 fathorn strala are used In deriving thoese estimates,

nf =snot fished i .

* not ol strata fished . ’ '

** totd and mean wgt. par tow include sampled ond esfimated voiues for depta to 200 fathom. Estimates were derved from a multipicative model using rrvey dota fo 199],

Table 18. Biomass estimates ('000 t) of cod from the autumn research vessel surveys in NAFO Division 27, 3K, and 3L

. . Biomass . ]
Divisior 1981 1982 1983 1984 1985 198 1987 1988 1989 1990 1991 1992
2] 229 217 267 182 137 405 176 249 141 33 29 2
3K 178 136 176 180 8 35 123 75 291 . 193 - 126 9
3L 112 89 152 191 165 191 152 140 - 74 210 52 50
Total 519 442 595 553 388 952 451 . 464 506 436 207 61
: : . Percentage o , o Ave.J[
27 44 49 45 33 35 43 39 54 28 8 . 14 4 33
3K 34 31 30 32 22 37 27 16 58 4 61 15 34
3L 22 20 25 35 43 20 34 30 14 48 25 81 33
Total 100, 1000 100 100 100 100 100 100 100 100 100 100 100
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Table 19. WEAN NUNBERS PER TOW OF COD AT

AGE FROM AUTUMN RY SURVEYS IN DIVISION 23.

L0 & O 40 e G4 P =

72.33
71.49
68.40
50.14
43,72
39.25

111,40
109.41

95.31

78.49
52.57
36.12

Table 20. MEAN NUMBERS PER TOM LQDJUSTED FOR HISSING STRATA) OF COD AT
AQE FROM AUTUMN RY SURVEYS IN DIVISION 3K.

D 4 O LY S G R

ny ra

~2

O S RY U G G PO e

e D OO L D o e
O =~ 0 O — O R O B

38.14 61.30
35.36 59.18
24.27 4471
10.51 20.91

£7.32

54.62
36.55
24.54



Table 21. NEAN NUMBERS PER TO (ADJUSTED FOR MISSING STRATA)

- 24 -~

AGE FROM AUTUMN RV SURVEYS IN DIVISION 3L.

00w O Ll B3 bee

1982

1983

1384

1985

1988

QF C00 AT

....................................................................................

Table 22 . MEAN NUMBERS PER TOW (ADJUSTED FOR MISSING
AGE FROM SPRING RV SURVEYS IN DIVISIOM 3L.

CO —4 O N e e RS —

19.77 -9.12

14.81 . 7.28 15,

STRATA) OF COD AT

-----------------------------------------------------------------------------------------------------

.........................................................................................................

8.37 -’
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Table 23. AEAN NUMBERS PER TdH OF 200 FROM AUTUMN RV SURVEYS IN DIV. 2J3KL.

1973 1979 1980

1990 1981 1982 1983 1984 1985 198 1987
0.21 0.16 9.5 L4 0.3 0.02 0
3.00 1.5 248 6.07  5.57 1.0 1
7.4 512 S.87 12,22 1079 72T 4
1.83 2,74 5.92 10.62 15.23 12.35 2
13.23 3.26  3.83 10.83 1134 10.0f 3
13.31 9.7 279 .87 959 7.8 2
499 8.79 5.82 2.4 2.30 4.24 10
119 366 5.3 5.33 1.37 0.92 5.
0.37 074 2,59 2.93 2.09 0.78 L.
0.21 0.23 0.57 1.42 1.30 0.67 0.
0.1 0.16 0.16 0.3 0.5 0.4l 0.
0.16 0.11 0.09 0.14 0.28 0.15 0.
0.05 0.10 0.07 0.3 0.12 0.08 0.

COEFFICIENTS OF VARIATION - PERCENT

198171982 1933 1984 1985 1986 1987 1988 1989

1990 1391

[ ]
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Average Weight at Age (Kg) for Cod in Division 2J.

Table 24,
. ' Autumn Research Vesse] Survey.
Age [Year ; .
1978 1979 1980 191 1982 1983 194 1985 196 1987 (%88 18 1990 1991. 1992
2 021 023 024 022 o022 .15 017 016 019 021 024 0.19 0.17 0.19 0.15
3 | 048 06 052 05 047 0 05 038 032 038 041 044 046 035 032 032
4 083 093 L06 09 092 084 075 035 039 07 0I5 072 062 OS5 051
5 132 15 14 1@ 13 1% L4 0% 093 L0z 098 107 087 071 063
5 188 202 1%¢ 175 183 192 16 131 128 125 133 137 129 LI9 086
7 | 261 270 235 21y 202 222 226 169 16 165 153 16 155 165 186
. 8 295 36l 3Ny 267 237 242 252 233 187 183 188 1.81 178 _1.73 ]
9 i 431 299 494 354 293 29 268 274 281 205 227 208 199 219 0.
10 46 4l 517 545 413 361 33 31 28 78 251 205 203 242 O
il 6.11 '6.07 584 669 5N 375 43 346 333 42 3163 295 323 369 0
12 | 678 575 596 646 .78 793527 294 404 384 4% 2| 307 242 o
Table 25. Average Weight at Age (Kg) for Cod in Division 3K.
Autumn Research Vessel Survey
Age [Year ,
“lars 1979 10 1981 19z 1983 194 1985 1986 197 1368 1989 1990 1991 1992
2] 0318 024 024 . 025 021 0.19 015 Q-2 022 022 017 0.18 02 023 021
3| 045 064 055 0.64 056 057 044 039 041 647 04l 0.44 0.41 0.43 0.42
4/ 089 105 09 LI 109 086 082 07 073 07F 074 077 074 08 067
s| 147 148 142 155 138 157 142 119 167 116 119 12 109 - 096 052
6] 214 218 209 155 12 216 182 16 IS4 14 153 156 156 143 122
7" 3 3¢ 304 245 235 267 229 216 17 . 19 1% 191 179 191 L4
8] 366 407 4 297 293 T4 29 299 2M 221 25T 225 21 217 224
9 4 515 575 ’ 5.04 T 338 335 34 26% 296 349 277 244 249 233
10| 504 417 615 678 451 437 345 4p 367 435 36 2m 28 ¢
11 629 567 1057 . T2 66 S49 618 446 391 476 494 378 7 34 - 437 0
12 102 4.1 767 709 829 5..53 66% 605 iﬁl 586 6.3 5 343 2.96 1]
Tabie 26. Average Weight at Age (Kg) for Cod In Division 3L.
Autumn Research Vessel Survey
Age [Year
1981 1982 1983 1984 1985 1985 1987 1988 199 1990 1991 192 .
X 02 ez 021 014 036 018 017 018 02 017 023 018
3 | 054 047 052 031 039 037 035 044 045 036 044 05
4 | em 11 11 0 eR 072 075 07 0I5 079 075 077
5 | 128 159 163 117 125 111 125 13 127 125 114 L
6 197 226 216 18 1w 174 181 1M 18 182 157 14
7 [ 263 304 249 25 249 217 246 213 2} 259 193 155
8 349 364 299 283 348 305 291 266 29 321 274 LS5 .
9 517 527 sl 4.04 343 354 381 299 364 39 316 . 4
10 | 762 733 382 425 51 422 487 364 527 405 339 295
11 9% 778 683 3567 S88 498 618 631 518 515 351 423
12 | 1539 1299 633 447 843 609 565 824 738 596 491 167
Table 27. Average Weight at Age (Kg) for Cod In Division 3L.
Spring Research Vessel Survey
Age [Year ' .
1978 1979 1980 ISRl 1982 193 1984 185 1986 1967 1%6R 1989 1990 1991 192
2 007 011. 012 0.1 0% 0 ¢ 008 008 0.1 009 006 008 007 008
3 .02 - 63 036 0m 033 ) 0 02 027 028 029 025 023 026 03
4 052 06 076 063 07 0 0 05 052 06 059 054 057 04 054
5 0.97 115 133 117 125 1] 0 698 0% 097 14 0.91 098 0% 07
3 174 179 1.99 t.74 192 o 0 167 154 L.56 155 135 145 1.42 121
7 257 1% 3 24z 27 0 0 233 234 204 213 19 183 203 168
8 333 435 46 295 338 0 0 3% 30 3R 248 219 246 261 23
9 423 4.98 683 ) 391 513 0 0 455 389 SSB 75 313 31! 21 287
10 | 557 588 8% 64 4 © 0 51 508 435 381 42 364 399 43
11 7.04 77 1017 748 1023 [ 0:'1 609 588 642 655 4.6 4.67 377 446
12 | 699 B85 1111 829 88 0 O 864 B4 795 68 79 733 843 105
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Table 28. Hydroacoustics Survey Results for Cod 1991-1993

Density (kg/mZ)
Division Block Area 1991 1992 1993
2] A " 980 0.03
B 1436 |. 023 0.03
C 128
D 104 1.19 0.11
E 1140 0.17 0.07 0.04
F "548 0.13
G 2263 0.08 ~ 0.03 0.02
H 1518 0.12 0.03 0.10
Weighted
‘IMean 0.16 0.04 0.06
3K 1 1031 038 0.01 0.18
] 771 0.88 0.66 0.10
K 195 ' - '0.07
L 544 128 1.32 0.11
M 126 0.04
N 1365 0.62 0.64 0.11
Weighted _ '
Mean 0.75 0.54 0.17
3L [0) 1079 0.83 0.33 0.01
P 235 0.10 .
Q 1100 0.71 0.44 0.03
R 2340 0.10 0.01
S 1239 0.00
T 1092
U 2700
|| Weighted ' ,
Mean 0.77 0.23 0.01

Weighted means are derived as the average density for the total area

. sampled for each year.
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Table 29. Results from ADAPT using Autumn Research Vessel Index.

-

— A e —— — — —— —— -
s

1879 1980

LOG RESIDUALS FROM RY

1981

1982

1983

1985 1986

0.232
.21

"0.275
0.422
*0.251
0,184

"0.079 0.264 0.

0.206 0,569

"0.321 0.581 "0.
"0.123 T0.466 0.627 0,
0,380 0.339 70,
0.595 0.45% "0,
0,357 0.463
0.542 0,139 °

0.955 "0.404 0.386

0.103

"1.327 0.133

"0.296
“0.349

APPROXIMATE STATISTICS ASSUMING LIKEARITY NEAR SOLUTION

ORTHOGONALITY DFFSET
HEAN SQUARE RESIDUALS

PARAMETER" AGE

HUMBERS

INDEX L: RV

......... 0.00

....... 0.34
ESTINATE  STD. ERR.

77115 46855

79106 33352

125204 44763

42938 14436

9583 2586

1874 23

615 121

3 63

248 74

122 49
195 4536
5.38€5  B.48E76
9.10E°S  L.42ES
LIEE 2.15875
LEIETd  2.52E
L9OE™d  3.00E°S
2.08E7¢  3.28E5
2.04E7¢  3.4ES
LIZEd 273
20674 36675

0354
1139

T-8TAT

1.646
2.372
2,197
2.974
3.706
8.327
5.089
5,056
3.339
2.479

6.165
6.349
6.398
6.389
6.383
6.339
6.348
6.313
6.297
6.409

0.608
0.422
0.358
0.336
0.270
0.120
0.197
0.198
0.299
0.403

0.162
0.158

0.156"

0.157
0.157

0.138

0.158
0.158
0.1%

0,156

0:258 1.004 1.016
0,086 1.162 1.314
0313 L4126 1.2%6

BIAS

18.90
9.41
6.74
7.02
6.84
3N
5.45
5.48
7.50
8.92

0.98
.99
1.04
1.07
1.08
0.9
0.97
1.02
1.28
1.
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‘TabLe 29, (Continued)

104268
11312
215059
65839
26767
LM
4599
4018
1398
1022
547

963180

POPULATION NUMBERS (000S)

247916 125219 129726 292833 261092 284690 353791 274867
211139 191792 91s40 - 9972% 211443 201444 219629 276247
140600 138957 130954 63093 64450 134567 136191 146687
(33519 88690 84609  B4TTS 3829 35550 75226 80810

10025 19143 56311 50990 46394 20729 17793 34249

4077 3077 L1303 35383 26428 24682 10415 8188
2381 2161 3056 . 638l 1§169 13554  [2146 5036
2310 1268 1299 119 3484 9138 1212 2N
730 1389 825 784 1165 1932 5187 3328

D639 dB 926 499 os0l 130 173 2726

809592 735408 872732 957038 1022335 1160002 1177708 999670

FISHING HORTALITY

130172
128806
212909
186207
18593
42613
16357
3895
2330

2529,

806137

157458
104468
97117
145083
108061
18587
17240
8128
1971
1296

£30659

1989 1990

222950 231217
134388 181002
712215 94231
61250 40036
73402 27334
47099 24709
14755 12775

59448 4212
27130 1576
94 01

638590 626084

0,005 0.008 0.018 0.007 0.006 ¢.008 0.002 .002 0,004 0.020 0.019
0.073 0,057 0.112 0.063 0.126 0,059 0.059 ¢.047 0,063 0.082 0.1¢8
0.225 0.218 0.182 ¢.173 0.236 0.252 0.191 0,204 0.194 0.184 0.261
0.417 0.261 0.273 0.235 0.291 0.395 0.382 0.322 0.424 0.344 0.454
0.528 0.418 0.254 0.330 0.403 0.422 0.492 0.530°0.440 0.511 ¢.630
0.521 0.480 0.327 0.265 0.457 0.431 0,488 0.576 0.596 0,705 0.761
0.458 0.435 0.308 0.372 0.467 0.468 0.509 0.523 0.543 0.499 0.864
0:354.0.433 0,309 0.331 0,405 0.487 0.423 0.634 0.575 0.48L 0.891
0.424 0.312 0,227 0.305 0.233 0.390 0.366 0.582 0.535 0.387 0.569
0.270 0.314 0.202 0.303 0.248 0.268 0.298 0.443 0.456 0.450 0.446

1.1

13 10,253 0.223 0.148 0.16] 0.221 0.220 0.248 0.271 0.263 0.286 0.376 0.499

1.757 0.2l
.23 0.119
1117 0.453

1991 192

................. e m e e e m i e mmm e e m E e m A A m A A m m e m e e = e kT N e m == e mam e e———m ke, ma—

154217 161270 360082 320780 350578 432986 . 338885 158242

99809 74919
187305 78902
111434 124710

44205 42599

12244 9451
1549 1823
S635 603
A1 320

856 245
09121
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Relative F at age

YEAR, 1978,
1, ,612a,
4, .1802,
5, .5640,
6. 1.0352,
7, 1.2734,
8, 1.2624,
9. 1.90593,

10, L8399,

11, L9689,

12, 5730,

13, 4704,

REFMEAN, 4027,
YEAR, 1983

ER 0204,
{ .1475
5, 6237,
'y 9765,

, 1.0491,
g, 1.0581,
3, 1.1300,

10, 1.2024,

11, L9593,

12, L5706,

13, L4921,

REFMEAN, 4058,

Stogk nurber at age

- ‘Table 30.

1.2134,
1.2435,
1.0086,
3047,
7334,
.5104,
L4066,

{continued).

.2592,

1385,
.0045,
-1g03,
4290,
.6772,

1.1114,
1.2084,
1.1112,
1.3071,
1.1557,
L9317,
.5714,
.4783,

(start of year)

YEAR, 1978, 1979,
3, 302414; 152608,
4, 276455, 246401,
3, 213468, 210503,
6, 65311, 139489,
7. 21027, 35244,
B, 3445, 10309,
9, 4827, 4157,

10, 4141, 2580,

11, 14483, 2417,

12, 1168, 822,

13, 869, 759,

TOTAL, B33408, B805289,

YEAR, 1983, 1984,
3, 346690, 427178,
4, 253394, 281511,
3, 203352, 18%289,
[ 63755, 133081,
7. 38063, 35122, -
8, 46104, 20389,

T8, 26599, 24581,

1a, 17975, 13748,

11, 3461, 9035,

12; 1319, 1920,

13, 547, 857,

TOTAL, 1012261, 11466863,

Stock biomass at age (start

YEAR, 1978, 1979,
2, 120984, 70200,
4, 19%048, 182338,
5, 222006, 237868,

&, 103192, 232947,
7. 51727, 8700,
a, 27531, 36802,

.9, 19549, 18333,

1a, 184s8, 13542,

11, 7444, 14620

12, 7850, 5777,

13, 5420, 6803,

TOTALBIO, 783200, 905330,

YEAR, 1983, 1984,
3, 214948, 252035,
4, 224805, 247730,
5, 276345, 239123
6, 111571, 238215,

7. Bg783, 80078,
g, 120332, 55175,
9, 84584, 72701,

1o, 62914, 50253,

11, 16579, 38670,

12, 102313, 11885,

13, _495%, - T1i8s,

TOTALBIO, 1214053, 1293052,

1980,
159736,
1233904,
130580,
1385%%,

847339,
1%003,

5338,

2237,

1432,

1476,

508,
730814,

1585,
333792,
349038,
217062,
134550,

17553,

101777

12127,
7480,
5120,
1187,

1162354,

«f year]

1940,
94692,
35406,

221073,

237004,

209295,
§7652,
26744,
12283,

9626,

979651,

1985,
14220,
254798,
233788,
192406,
153033,
46891,
2871,
40243,
30368,
23298,
2202;
1150918,

74288,

1981,
L0242,
,-2264,
.6225,
-BIES,
1.1682,
L9471,
1.3259,
1.07a7,
1.0198,
L8965,
-5267,
L2804,

1986,
L0125,
-1337,

© 1981,
356800, .
128524,
90602,
130084,
86483,
55782,
11218,
3276,
1364,
964,
1002,
366111,

198¢,
1553046,
272699,
272388,
144753,

2685, .
985054,

Tonnes

1981,
1596240,
100248,
106005,
213338,
192857,
159565,

42745,

17431,

7335,
1051151,

1386,
79208,
196243,
283282,
222924,
147411,
83399,
23708,
16994,
2019),
15997,
14337,
1104389,

1982,
-0163,
235582,
L6752,
.B31e,

1,.1429%,
1.2832,
1.3272,
1.1495,
.5900,
6435,
.5000,
-3519,

1587,
L0453,
.1859,
-4130,
<. 7719,
1.1433,
1.572%,
1.1173,
1.0805%,

.90L1,
1.0273,

.5699,
~. 4508,

Numbers x 10-3

-1982,

317483,
290:50,
9BTS4,
62298,
g4q188,
51028,
35023,
8335,
1sa2,
239,
614,
948633,
1987,
127270,
126403,
208534,
183244,
77371,
419490,
15097,
3823,
2220,
2580,
1397,
792339,

1982,
168286,
243726,
118505,
110267,
176796,
135735,
108221,
26481,
12211,
G034k,
4910,
1111152,

1987,
54726,
83426,
215820,
241882,
144683,
8ig6e,
45071,
13418,
10658,
11972,
10830,
913413,

1988, 1983,
.0307, 0112,
L2688,  .1830,
L4149, L4397,
.T187, . L6796,
L9965,  .9337.

1.2001, 1.2303,
1.3618, 1.1727,
1.4019, 1.2572,
L9062, 1.2868,
J7518,  1.3301,
5621, 6277,
6193, 9085,
1938, 1989
157850, 182395
102097, 126727,
95176, 70393,
142428, 55770,
105964, 73653,
37847, 45343,
16390, 14338,

7967, 573G,

1924, 2562
31211, 882,

1320, 614,

£70683, 583157,
1588, 1989,
T7I46, 87549,
74530, 93778,

102790, 72504,

196551, 85069,

176360, 134786,
BIE42Z, - 94977,
42394, 37984,
24220, 17487,

B407, 10542,
6650, 4774,
8710, 4602,

802200, 645053,

15354,

-2610,
-2B%9,
.4879,
-B298,
L9046,
1.1216,
1.3091,
1.1589,
1.1971,
1.1595,
.5948,
1.2353,

1398,
116764,
1478040,

87866,

38653, .

26392,
2581%,
12284,
4059,
1513,
677,
216,
462044,

1344

462984,

31 -

1991,
-0263,
.2378,
.5600,
.1892,
L8977,
1.2475,
1.4217,
1.1281,

L9558,
1.3347,

.6088,
2.0836,

727,
277778,

-
193343,

1992,
20030,
28341,
35823,
2565%,
S10771,
2969,
1144,
502,
417,

- 439,

76,
126772,

MEAN 30-32
L0302,
.1904,
.4212, .
L6948,
-B537,
i.9224,
1.3453,
1.2311,
L9295,
L8732,
.5%01,
1593, GMST TE-a39
0, 231344
24161, 157694
37372, 159214
23176, 1084138
6794, 60204,
1107, 27675,
14, 11390
15, 2742,
11, 2761,
5. 1513,
56, 919,
124782,

AMST 73-89
251832,
215192,
173090,
116447,
66585,
32457,
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Figure 1. Cod in Divisions 2J3KL
Inshore and offshore landings and TAC's.
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Flgure 2. Landings of cod in Divisions

2J3KL by Canadian and other vessels.



- 33 -

ey

-2

[ ] 3K

[T

[ Y

SN e S —

[ I

N el

[ iy

[ Y

N

ST TR

e eeerreyrererre

3L

Z

N N Y

S Ny

: I

IR

o N

2

EAAZ
1979

Jr—

= BN

e
I

_ [ R

A |

1975

|4

A

P S ——A
S R

5 W

I R

.

Z

d

- __

Sy S ", S —

,IIIIIIIII,

N

T YR

800
s00f
400

0

[ IR

1983

[ R

A

I R

: [ Y

P —— v

1991

1987

1971

’ _ Year -
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Figure 4. Cod in 2J3KL: Inshore

~ landings by gear. An additional 5000t
from Recreational Fishery is not shown
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Figure ‘9. Biomass and abundance of cod
from autumn RV surveys in Division 2J.
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Figbre J4” Biomass and abundance of cod
from autumn RV surveys in Division 3K.
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Figure 18. Biomass and abundance of cod
from autumn RV surveys in Division 3L.
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Figure 18. Biomass and abundance of cod
from spring RV surveys in Division 3L.
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Figure 13. Cod Distribution 1981-84 from Autumn 2J3KL RV Surveys, Numbers per Tow.
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Figure 14. Cod Distribution 1985-88 from Autumn RV Surveys, Numbers per Tow.
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Figure 15. Cod Distripution 1989-1992 from Autumn 2J3KL RV Surveys, Numbers per Tow.
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Figure 16, Div. 2J abundance: total and
' deeper than 300 meters.
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Figure 17. Div. 3K abundance: total and
deeper than 300 meters.
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Figure 18, Division 3L autumn abundance:
total and deeper than 150 fathoms.
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Figure 1_9.

Survey area {blocks) for winter hydroacoustie survers
in Piv.2J, 3K and 3L.
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Fig. 20. Area surveyed with echosounders {a) from June 1-20, 19§0, (b) May 20-July 1, 1991, and {(c) June 1-._luly

15, 1992. Crosshatched area represents distribution of cod. Majer spawning site marked in 1992,
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Fig. 21. Skze-frequency distribution of cod in 1990, 1991, and 1992 from bottom and midwater trawls..
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Fig. 2. Percent of mature females that were in spent condition over the study periods in 1990, 1991, and 1982.
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Density(fish/cu.m)

Volume(cu.m)
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90 91 92

Fig. 4. Top: density of fish per cubic metre assessed by integration scaled by and estimate of the mean target
strength based on in sitv and experimental values (see text). Middle: Volume occupied by cod aggregations.
Bottom: total cod numbers. These data are based on acoustic grids across cod aggregations judged to be moving
slowly relative to the vessel (ratio 25:1). Estimates of volume were made by interpolating aggregation edges
between transects across aggregations. Density estimates are transect averages (no weighting was applied
because all transects cross the centre of the rather regular density field of the aggregation and were judged not
be biassed).
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Figure 25. Cod in Div. 2J3KL mean fishing mortality.

fishing mortality {ages 7-9)

2000 — Figure 26. Cod in Divisions 2J3KL Jenuary 1 Poputation hiomass.
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Figure 27. Cod in Divivisions 2J3KL : Age 3 population Numbars.
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