International Commission for

Serial No. 3797

(D.c.3)

RESTRICTED

the Northwest Atlantic Fisheries

ICNAF Res.Doc. 76/VI/17

ANNUAL MEETING - JUNE 1976

Bubarea 1 cod: Data for 1975 and estimates of yleld for 1976-78

by

Sv.Aa. Horsted
Grénalnds Fiskeriundersdgelser
Charlottenlund, Denmark

1. INTRODUCTION

The present paper follows the ssme lines as papers on Subarea 1 cod
presented at the recent yeers' mid-term meetings of the Subcommittee on
Assessment and at the Annual Meetings of the Commission (Horsted 1973,
1974, and 1975). However, following discusalon on the Fast Greenlaend cod
end on the relation between cod stocks at West Greenland and thoese at
Iceland and East Greenland held hy the ICES North-Weatern Working Group,
March 1976, also a section on East Greenland cod has been incorporated
in the paper,

Although some statistical information on the 1975 fisheries and scme
further samples may still occur the 1975 data seem fto be fairly fully
reported at the time when the paper was produced. However, the adequacy
of ssmpling is still far from good and great uncertainty exists in the

analyses due to incomplete sampling.

2, NOMINAL CATCHES 1974 and 1975
Complete statistiecs for 1974 hes been published recently in Statistical
Bulletin, Vol,24, The quality of data has been improved inscfer as the

break down by eress and gear is concerned, For the first time all catchea

have been reported by division, but not all by month and gear,

Table 1 gives the 1974 nominal eatch by division and gear category.

The 1975 eatches have generally been fairly well reported currently
month by month in the provisionel monthly TAC-species reporting, and also
preliminary annual statistics was recelved from several countries prior
to the Aesessment Meeting, April 1976, However, some uncertalnty exists as
to the break down by gear. Taking the 1974 break down by gear as & guide-
line it does, however, seem poassible to give the provislonal 1975 catches
by division and gear &s in Table 2,

of the 47-48 thousand tone landed in 1975 about 7000 tons were imken
in local fisheries outside the Convention Area, Thus the catch under the
quota regulation may be only 40 thousand tons ae compared to the guota of
51 thousend tons. The 1975 cateh is, however, alightly above the TAC for

1976 (45 100 tons).
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%, PRENDS IN EPFORT AND CATCH PER UNIT EFFORT
A comparison of effort between years is rather diffieult, partly due to

some changes in geer and vessel type (introduction of set gill nets, for
example), and partly due to the wide fluotuations in catch per unit effort
between various seasons, especially for the irawlers,

Some analyses to evaluate the trends in overall effort since 1968 have,

however, been attempted here,

i) Regarding cod as most evenly distributed in the months July-October incl.
and considering the Spanish Fleet of 150-499 GRT pair trawlers as the one
in which the least changes have tsken place since 1968 the Spaniash effort
of this category in the months mentioned have been raised to effort cor-
responding to total catches for the years 1968-1971. Thereafter the Spanish
effort has decreased to & level 8o low that the use of Spanish effort as a
baesis for total effort seems to be too uncertaln.

The actual calculation waes based on figures for each division. The
Spanish besis effort for Subarea {1 me & whole is set out in Table 3,
whereas the resuliant overall effort 1s given in Table 4.

This analysis points to a 50% decrease in effort from the 1968-69 level
to the 1970-71 level, Catch per effort seems ito have decreased by about 1/3
from 1968 to 1969 but remained rather stable from 1363 to 1971. The decrease
in effort was most pronounced in the northern divisions (Dive,14-1D) end
correspondingly less proncunced in Divs. 1E-1F, Catch per unit effort was
higher in all years in Dive, 14-1D then in Dive. 1E-1F, but trends in catch

per unit effort was the same in the two areas,

ii) The above analyses only allowed consideration of material up to the end
of 1971. However, since catches have declined further since then another
exercise %o illustrete trends in effort was made,

For & number of vessel and gear categories (by countries) the c¢catch
and effort are reporied throughout the period 1968-74. Setting each
country/vessel/gear category effort by 1968 to index 1000 the trend in
effort for each category can be followed through the period by the annual
index relative to 1968, For each of the categories used the 1968 index was
then weighted, weighting factor being the corresponding 1968 eatch. The
annual sum of the weighted indieces was then raised {by total Subarea 1 catch)
to an oversll index for Subarea 1 effort, The details of the exercise are
given in Table 5. Fig. 1 illustrates the trends for the four most important
categories {by 1968), viz, French otter trawlers 1000-1999 GRT, German (FrG)
otter trawlers 1000-1999 GHT, German (PRG) otter trawlers 2000 GRY or more,
and Spenieh pair trawlers 150-499 GRT, These four categories amccounted for
39% of the 1968-72 eatch in Subarea 1., The categorieas given in Table 5
pceount for 56-66% of the total Subarem 1 catch in the years 1968-71, there-~
after for 41% in 1972, 28% in 1973 but only 8% in 1974,

The low proportion of the total catch and effort for the proper
oategories for 1973 and especially 1974 does, of course, increase the un-
certainty of the raised 1973 and 1974 effort figures. The major reason for
the declining proportion of the vessel categories in Table 5 is not only
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their absolute decline but also the inerease in fishing by categories not
contained in the table, This applies especially to fleets operating gill
nets and to the Greenlandic trawlera, These latter were not in operation
before 1969 and only with rather low effort in 1969 and 1970, Only for
1972-74 is their effort recorded as "hours trawled" whereas for 1969-71

and for 1372-74 the number of "days ebsent" is recorded. Converting "daya
absent” to "hours trawled" by means of the overall 1972-74 conversion

factor (11.2 for the 150-499 GRT category, 12.0 for the 500-999 GRT category)
the effort of the Greenland trawlers is as given in Table 6.

The catch per hour of the Greenland trawlers i3 of the same order as
that of Spanish pair trawlers, 150-499 GRT. The Greenlmsnd effort in 1974
would thus correspond very roughly to the Spanish effort in Table 5 Tor the
years 1969 and 1971, i.e. the Greenland 1974 effort would contribute by =a
weighted index value of about 150 in Table 5, The corresponding Greenland
catch in 71974 was 11 294 tons. Using these extra values for 1974 would mean
to reise a weighted effort of 200 at m catch of 15 185 to & catch of 47 935,
This would lead to a total raised value of 631 or 355 relative to 1968,
This seems to confirm the 1974 value found by the exercise in Pable 5.

The trends in effort occurring from this exercise are that there was
a decrease in effort by about 304 from 1968 +o 1969, and further by some
40% from 1969 to 1970 whereas the effort has remained rather stable in the
1970-74 period at e level of about 1/3 of the 1968 level.

No learning factor or factors for possible inereasing efficiency of
gears have been taken into account in these anslyses. However, if such
factors do act then the decline in stock esbundance is more pronounced than
expressed by the catch-per-effort figures obtsined from Table 5, These

abundence indices are as follows:

YEAR 1968 1969 1970 1971 1972 1973 1974
¢.p.u,e.-INDEX 100 80 5 87 66 46 35

If the effort and catch-per-unit-effort figures found (p.3) reflect
the true situation in the cod fishery in the Subarea then it can be stated
thet the drastic reduction in catches since 1968 can be aseribed partly
to a reduction in the siock and partly to = reduction in effort, both of
about the same effect, viz, to reduce the 1968 level by about 1/3 each,
leading to a 1974 catch level of 1/8 - 1/9 of the 1968 level,

4. MEAN LENGTH AND WEIGHT OF AGE GROUPS IN 1974
A length sample supplied by the UK for 1975 glves mean length for the

total sample of 64.9 cm and mean weight 2,098 kg. Supposing this is gutted
welght and applying a conversion factor of 1.22 the corresponding round
fresh mean weight is 2.56 kg, which seems to fit well with the normal
mean length/mean weight relation,

Por analyeis of mean length and weight by age groups, however, only
Danish samples were available to the author when the present paper was

produced, These samples are presented in Table 7.
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As will be seen the inshore sample containé fish which in most age
groups have s somewhat smaller mean length than the offshore sample,
probably due to another selectivity in pound nets than in trawls but maybe
also due tu the tendency of cod to 1eave the inshore waters when they grow
up to maturity. The smsl]l material of fish older than five years in the
inshore sample seems to point to this latter explanation. In the following
only the offshore samples are considered,

For each age group and for each guarter an unweighted mean of the
mean welghts given in Teble 7 is taken. This unweighted mean is given in
the left-hand part of Table 9, An overall welghted memsn of the quarterly
mean figures is given at the right-hend part of the same table, weighting
factor being the quarterly catches in 1974 given as percentages of the
total catch in that year as shown in Table 8.

Also given in Table 8 are the provisionsl quarterly catches in 1975
a3 known by mid-March, 1976, However, since information is lacking from
some countries, which traditionally have their main fishing in the third
quarter, the preliminary 1975 guarterly break down may be ao heavily biassed
that the 1974 figures may be more proper to use as welghting factors.

The mesn weights obtained from the 1975 samples are compared to those
obtained from the 1974 semples (Horsted, ICNAP Res,Dac. 75/3%1) in Table 9.
It is seen that for the younger age groups (ITI-¥) the 1975 figures are
gomewhat higher than the 1974 figures, For age-groups VI-X (among these is
the predominant 1968 year—class) there are only minor differences. For age
groupa older than 10 the material is so limited that a comparison between
years 1s meaningless,

In former years' aesessment three sets of meen weight by age have been
used, viz, one set for Dive, 14-1D, another for Divs., JE-1F and Yet another
for Subarea {1 as a whole, The 1975 samples do not allow & divieional break
down. This is due in part to the fact that the samples from June and July
were obtained from catches taken on trips which covered Divs, 1C-1E,
However, comparing the sample from Div. 1E, August to the March and May
semples from Div, 1C and Divs. 1C+1D, respectively, it dces not seem to lead
to any severe bias to use the game mean welght for Dive, 14-1D and Divs. 1E-
1F for 1975 and for the pProgaosis, since the most important age groups have
about the same mean size in the samples mentioned above,

Por age groups older than 10 yeers it seems moBt proper to adopt &
slowly increasing weight, Plotting the 1974 and 1975 mean weights for ages
X-XV+ leads to the round figures given below for these year classes, For
age-groups III-X the 1975 figures are used. Thus for the present analyses
the following age/weight table is used:

AGE 3 4 5 6 T 8 9 10 1 12
kG 0.71 1.30 1.85 2,67 3.99 4,43 5,06 5.60 6.0 6.6

AGE 13 14 15+
KG T.7 9.0 10.5

It should be pointed out, however, that the use of a single set of
mesn weights meems proper at present only because the predominant Year class
(1968) shows no significent difference in mean weight between divisions,
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5. RESULTS OF RECEKRT TAGGING EXPERIMENES

Tagging experimenis on cod ln recent years have unfortunately been made

to & lesa extent than previously and have been made mainly on small cod
discarded from pound net catches in coaatal weters and in various fjords.

Por judging fishing mortality on fully recruited cod in the offshore
fisheries only tagging experimenis from offahore and coastal waters are
used, and from these only cod bigger than 50 cm when tagged are used,

Such tagging experiments have been pooled for the years 1965-67,
1968-69 and 1970-71 respectively, and for Divs., 14~1D and Divs, 1E-1F
reapectively. The recaptures in Subares 1 from these experiments are given
in Table 10.

Provided effort (or rather fishing mortality rate) is constant through-
out the period when recaptures are analyzed then the slope of the regres-
sion line of log (recapture rate by year) should indicate the instantaneous
total mortality rate, Z, in the area.

The squations for the regression lines are slso found in Table 10,
However, as demonstrated in Sectiom 3, the effort in the period 1968-T74
hes not been stable, but decremsing. Therefore the regression lines in
Table 10 will overestimate the totel mortelity rate. As a first rough

estimation to overcome this bias the number of recaptures for the 1968-69
experiments have been adjusted by the factor of 1.4 for recapture years
2-4, corresponding to the relation between the 1969-70 level of effort

and the level in the following couples of years (see Table 5, bottom line).
The recapture rates for the 1968-69 experiments for Subarea 1 as a whole

is hereby changed to

YEAR 1 2 3 4
4 recaptures 1.44 0.63 0,25 0.06

Phe regression line on 1oge(recapture rate) is expressed by
¥y = 1.54 - 1.0% x,

This slope is practically the same as thet obtained from the 1965-67
pooled experiments also given in Table 10. One would, therefore, be inclined
to stete that no significent change in mortality rates has taken place in
recent yeers. However, the material of recaptures is very scarce since 1968
with low recapture percentages compared to former years when percentages
of about 20 were common, Uncertainty as to recovery of tags in modern
fisheries end to proper reporting of recovered tegs does also seem to have
increased. Therefore, less aitention should probably be paid to the Blope
in these experiments than to the fact that total recapture rate has decreased
considerably and especially to the fact thet effort has decreased as
mentioned in Section 3. The tagging experiments do therefore, not point to
a need for a revision of the ¥ velue used in last year's analyses, i.e,
that overall P in 1973 is set about 0.35. The same value is initially
adopted for 1974 and 1975 for fully recruited age groups.

6. NUMBERS LANDED BY AGE GROUPS IN 1974 and 1975
Numbers landed per age group for the years 1965-73 were glven in Rea,
Doe. 75/31 (Horsted l.c.) together with preliminary figures for 1974,
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Revised figures for 1974 and preliminary figures for 1975 are found
in Table 11, It will be seen that the 1968 Year-class was the most
predominant cne in both years amd in northerr and southern divisions,
Although fish of the 1968 year-clase are considered to have increesed their
mean weight by about 44% from 1974 to 1975 the mean weight of the totsl
landings does not seem 4o very much, Phis seems to be due to s rather strong
inflow of younger age groups in 1975 as compared to 1974,

In both years the catches by otter trawls are represented by semples,
and the variation between these samples is rather smsll, For the F.R.Germany
estimates of numbers landed were directly supplied (A.Ieyer, pers., com-
munication) except for Dive. 1A-1D in 1975. Por most of the other countries
Danish samples were used., The greatest uncertainty is connected with the
gill net and long line catches for which no eamples were avallable in 1974
and 1975,

It was, therefore, neceesary to consiruct a sample, This was done in
the way that a Portuguesze gill net sample for 1973 from Div 1D was compared
to 8 Danish otter trawl sample for the same division and year, The ratio
between each age group for these two samples was then teken as valid also
for 1974 end 1975 and e gill net sample conatructed from the otter trawl
samples from these years,

For the fisheries off Esust Greenlsnd the zame figures as those used
by the ICES WNorih-Western Working Group, March 1976, have been adopted,
These are based on estimates by A.Meyer (pera.comm.) of numbers by age in
the German catches and were raised to the total cetch for the ICES Subsarea
X1V. The figures are set out in Table 12 for the years 1965-75. The mean
weights in the bottom line of the teble is caloulated on the basis of the
1975 mean weights for West Greenland cod a8 set out in Table 9.

7. INFORMATION ON FUTURE RECRUITMENT
Recruitment of Subarea 1 cod to the fisherles starts at an age of 3-4

Yyeara, The year classes in gquestion for recruitment in 1975-78 are thus
year-clessea 1971-75,
Fredictiona of the strengtih of the 1975 year-class can at present be

made only on hydrographic and plankton observations in 1975, These will be
described in details in the Danish Research Report, 1975, Temperatures
indicate that the year class could be relatively betier than those after
1968, and the occurrence of larvae in the plankton in Divs. 1B-1D in July
also seems to point to the possibllity of a year clsss of moderate to
aversge strength,

The 1974 year-class so far has shown no signs of a noteworthy strength,

although the temperatiures in 1974 were better then in the previcus years
after 1968, but not as good as in 197%. The year class is, therefore,
considered poor in the prognosis,

The gremtest interest for the prognosis is connected with the new
information on the 1973 year-class. On the basie of temperatures emd larval
surveys this year class was previcusly judged to be slightly better than
the preceeding 1971 and 1972 year—clasaes, but up to the beginning of 1975
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it was not considered to be more than just betier than these very poor
Year classes.

However, the Danieh hauls with fine meshed otter trawls in Divs, 1C-
1E revealed m great inflow of this year class throughout 1975¥)Furthermore
the year class seems to have accounted for a considerable discard rate in
the coastal poundnet fishery in 1975. Also German groundfish surveys in
Div, 1F in December 1974 showed the 1973 year-class to be relatively very
abundent (Meyer, 1975). Probably the year class originates toc a great extent
from spawning off Eaat Greenland, Jts' absolute strength is difficult to
Judge a8 long as it hes not been fished commercially, but a2 a preliminary
judgment it is considered to be of the same order as the 1966 and 1968
jear-elasaes. These two year classes in the VPA-analyses are both in the
order of 60 million fish in Divse,14-1D but seem to differ somewhat in Divs.
1E-1F, the 1966 year-clapss being in the order of 15 million fish, the 1968
year-class in the order of 35 million fish, all figures as 3 years old
(beginning of the year). A mean figure of 25 miliion fish im chosen as the
strength for Divs,.1E-1F,

The 1972 and 1971 year-classes have been considered poor in the past,
The 1975 samples do not lead to a revision regarding the 1972 year-class,
However, it should be noted that the 1971 year-class has been observed as
relatively abundant both in the only commerecial F.R.Germany sample in Div.1C
(otter trawl, April), where 83% of the sample was made up of this year class.
Also in some Danish samples the 1971 year-cless hes had a higher abundsnce
than expected. The only UK sample (length sample, Div,1E, May) converted
by Danish age/length key to age fregquency shows 38% of the 1968 year-class
and 31% of the 1971 year-class. However, the high relative abundance of this
newly recrulted year class may be due to a rather steep decline of the 1968
year-class at West Greenlend, possibly due to emigration to East Greenland,
where in 1975 about 50% by numbers of the FRG landings seem to consist of
this year class.

The following values for recruitment (thousands of 3 years old fish)
have been used in the forecasta.
3

Year class Rumbers x 10~ at age 3

1A=1D 1E=-1F Subarea 1
1970 13 GO0 T 000 20 000
1971 30 000 10 000 40 000
1972 20 000 5 000 25 0G0
1973 60 000 25 QOC 85 000
1974 30 000 10 000 40 000
1975 40 000 10 000 50 000

8. VALUES OF INSTANTANEOUS FISHING MORTALITY RATE (F) FOR VIRTUAL POPULATION
ANALYSES
In Seetion 5 it was argued that a probable value of F for fully recruited
age groups in the years 1973-1975 could be 0.35.
For years prior to 1973 the values of F for oldest age group used in

last year's VPA-analysea (Horsted l.e,) were
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YEAR 1965 1966 1967 1968 1969 1970 1971 1972
input P 0.70 ©.60 0,70 0.77 0.55 0.30 0.30 0.30

The values for 1965-69 were adopted from Schumacher (1971, Table 2),
Phese values itogether with ® for 1973 = 0,35 gave the following straight
mean values of F for fully recruited age groups (sges 6-14 for Divs.1A-1D,

7-14 for 1E-1F and Subarea 1 ae = whole),

TEAR 1965 1966 1967 1968 1969 1970 1971 1972
P, Dive.1A-1D 0.45 0.52 0.68 0.80 0.62 0,29 0.45 0.65
P, " 4E-1F 0.49 0.61 0.55 0,51 0.39 0.59 0.62 0,52

P, Subarea 1 0.46 0,54 0,62 0.69 0.54 0.36 0.49 0,61

Most of the mesny analymes carried out by various persons and working
groupe (e.gz. Horsted, l.¢c,, Schumacher, l.e¢., Anocn. 1973) have used values
of P in 1968 ebout 0.80 for the Subarea 1 ae & whole with F in Divs,14-1D
sbove this value and P in Diva.1E-1F below the value,

If the 1968 value of F = 0,80 for Subarea 1 as a whole is maintained
as the likely one, and if one considers the trends in effort as described
in Section 3, Table 5 as indication of chenges in F values, then one would
assume approxrimate F values for Subares 1 as a whole to be

1968 1969 1970-T4

0.80 0.55 0.30

Remembering that the effort values dild not take learning factor and gear
development into account it may be proper to raise the last figure from 0,30
to 0.35, the same value as initielly adopted in Seetion 5.

Taking into mccount that the decrease in effort has been most proncunced

in the northern divisions (Table 4) it may be proper to assume the following

set of F values for the northern end southern divisions, respectively.

1968 1963  1970-T4

Diva,1A-1D 1.00 0.%9 0.35
" E-1F 0.50 0.50 0.35
Subarea 1 0.80 0.55 0.35

For esnalyses of Dive.1E-1F and East Greenland combined the values for
1965-69 are taken as for Dive.1E-1F separately, wherems for the years 1970-
75 the value of 0.22 used by the North-¥Western Working Group for 1975 is used.
Por the years 1965-67 the initia) input P is taken as the mean values
for fully recruited age groups mentioned in the beginning of this section,
The stoock-record tables have been worked out on the bmsis of these values
and other parsmeters already mentioned, However, alac other rums of the VPA
were made with various input values of P, These runs, available to the
Asgessment Subcommittee, includes the following sets of F-values.

BON 1. 1965 1966 1967 1968 1969 1970 1971 1972 1973-75

1.-4, A1l areas 0.70 .60 «.T0 77 +55 «30 .30 « 30 35

These values are those used in lsst years'! VPA-analyses as mentioned
in the beginning of this section
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RUN 2.
1965 1966 1967 1968 1969 1970 1971 1972 1973-75

1. Subarea 1 0,46 .54 .62 .69 54 .35 .35 + 35 .35
2,Diva,14-1D 0,45 .52 .68 .80 .02 «35 35 +35 <35
3. " 1E-1F 0,49 .61 .55 .51 +39 .35 .35 + 35 + 39
4, " " 0.49 .61 +55 51 .39 .22 .22 .22 .22
+East Grl.
The values are for the years 1965-69 those obtained as mean values in
lest year's VPA-analyses by the P-values in Run 1 (see first part of this
section), The value of 0.22 for Diva,1E-1PF plus East Greenland for recent

years is the one used by the North-Western Working Group for the year 1975.

RUN 3.

1. Subarea 1 0.46 .54 .62 .80 .55 .35 .35 .35 »35
2.,Dive,.1A-1D 0,45 .52 .68 1.00 959 +35 .35 .35 35
3. " 1E-1F 0.49 .61 55 .50 .50 35 .35 .35 .35
4, " " 0.49 .61 .55 .50 .50 .22 .22 .22 .22
+East grl.

These values are those referred 10 in the text above and in the stock-
record sheets,

Por all three runs and s8ll four areas the rune were made both with
1974 and with 1975 as the laat year of data, {Fhe computer outprints are
coded amccordingly, e.g. 2, 3, 75 = run 2, Diva, 1E=-1F with 1975 e=s last
year of data),

9, OTHER PARAMETERS FOR VPA-ANALYSES AND PROGRNOSIS
The natural mortality for all age groups is taken as M = 0,20, the value

used in 211 previous assesements,

A coefficient of emigration is added to the mbove mentioned M-value
for sge-group 7 and older fish to cover the spawning migration to East
Greenland - Iceland, As in former years this coefficient is 0,15 for Divs,
1E-1F and 0.05 for Subarea 1 a8 a whole, When Dive, 1E-1F end East Greenland
are combined the coefficient is set at 0.29, the same value as used by the
ICES North-Western Working Group, March 1976.

Partial recruitment is taken as in former anaiyses (Anon., 1973). The
values for Divs, 1E-1F are considered valid also for Esst Greenland,.

The values are

Age group Dive.1A-1D Diva, 1E-1F Subarea 1

3 9% 1% 104
4 27 8 25
5 64 41 50
6 100 67 80
older 100 100 100

Prognosis have been made both with 1974 and with 1975 as the last yeer
with data, In both cases the 1975 weight-by-age values are adopted (Section
4, Table 9). Por caleulation of biomass prier to 1975 the 1974 weight-by-age
figures are used,

For the prognosis inside Subarea 1 the recruitment given in Section 7
wags used, Por the recruitment at Esst Greenland the arbitrary assumpiion
was made that recruitment is equel to the predicted recruitment in Divs,
1E-1F, but this essumption may be far from the sctuasl situation.
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Prognosis were carried out for the following set of future F values

{(for fully recruited age groups)

1) P = 0.35 in a1l areas and years

2) P = 0,56 in Divs. 14 - 1D
F = 0.65 in " 1E - 1F and at East Greenland
F = 0.60 in Subarea 1 as a2 whole

These velues gre considered to be the Fmax values

3} P = 0.35 in Diva, 1A - 1D
P = 0.45 in " 1E = ¥ and at East Greenland
F = 0.40 in Subarea 1 as a whole

These values are considered to be the Fo 3 values

10. RESULTS OF THE ANATYSES AND DISCUSSION

The various VPA runs all gave resulis very similar to those obtained

last year for the years 1965-1970. However, for 1971 and more recent years
one remarkable difference between last year's analyses and the present
analyses cocur, viz, that the stock figurea for the important 1968 year-class
now are only about half the values obidined laest year, Did we overestimate
the strength of the year class last year or are the present input data
bimssed sc¢ that the atrength of the year class is now underestimated ?
Anyway, the author was rather surprised to see that the 1968 year—class did
not sccount for a rather higher percentage of the 1975 otter trawl catches
than was the case, Evidently, 8o was Dr.Arno Meyer, In his personal com-
munication to the author when supplying FRG date for 1975 Dr.Meyer refrained
from giving German cetich by numbers and age groups for Diva., 14-1D because
his only sample was & commercial sample from & faciory trawler (Div.1C,April)
consiating mostly of the 1970-71 year-classes, Dr, Meyer writes: "Probably
this sample 1s not representetive for all the catches, ... I suppose, that
especlally the March catches consisted mostly of 1968 cod". The Denish otter
trawl samples did, however, confirm that although the 1968 year-class was
very important also an unexpected inflow of emall cod occcurred in the first
quarters of the year when the best irawl catches are obtained (Figs.2 and 3).
The sactual Subares 1 ocatches of the 1968 year-class as calculated from the
1974 and 1975 samples was 6938 and 4935 thousand fish for the two years
respectively (Table 11) es compared to forecasts ranging from 8949 to 12253
thousand fish for 1974 apd from T484 to 10247 thousend fish for 1975, F in
both years teken as only 0,20, So evidently the year class strength was
overestimated previously or the year class has had an extremely abrupt
decline due to a higher exploitation rate in 1973 than assumed or due %o
higher natursel mortality, lneluding not least emigration, Alsc one other
factor should be mentioned in the discussion, namely the increasing
proportion of catches taken by gill nets and long lines in the years after
1970. By 1974 these two gears accounted for slightly more than {/3 of the
totel catch sgminst less than 10% in 1970. This could drastically have
chaenges the partiml recruitment figures used due to the tendency of these
gears to catch big and old fish, If the 1968 year-class was actually recruited
to a less extent than presumed then the stock figures obtained in the

analyses carried ocout here are somewhat underestimeated. This does, however,
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not explain the difference between last year's forecasts and the mctual
catches. It does, therefore, seem likely that the strength of the 1968 year-
class was overestimeted previously, although present judgment may be some-
what on the low side of the true figures,

The results of the VPA runs regarding velues of F are shown in Tables
15 a-h{for VEPA runs 3174 through to 3475). The corresponding results
regarding stock size and composition are given in Tables 16 s-h, The forecasts
for the years 1976-78 based om the F values mentioned in Seetion 9, p.11
are available as eomputer printouts, The total catches and biomass forecasted
for each of the areas are also set out in Table 17. In the same table is
indicated that part of the peedicted catches which is made up of the year-
elasses 1971-75. The prediction of this part of the catch is, of course,
associated with exactly the same uncertsinties ms those associated with the
Judgment of the year-class strength of these year cimsses (plua uncerteinties

on all other paremeters).

11. COD AT EAST GREENIAND
In its' report to the Commisslon at the Annual Meeting 1975 STACRES
pointed out that the matter of managing the Subares 1 cod fisheries, 3o as

to take stock/recruitment relationship into account, also involves regulation
of fisheries off Fast Greenland (in the NEAPC Area).

The status of the East Greenland cod and the fisheries there has recently
been examined by the ICES North-Western Workin Group, March 1976, Their
findings will be made aveilable to ICNAF, It should be noted here, that data
for Dive. 1E-1F catches by numbers have been slightly revised after the
N,-W. Working Group's Meeting, However, the East Greenland catch-by-number
data here used are the same ms those used by the Working Group. Alsc VPA runs
for Diva. 1E-1F and East Greenland combined carried out here differ from
the runs in the N,-W. Working Group in that input P values for the Years
1970-75 are taken as 0,22, while the Working Group used this figure for
1975 only but a figure of F = 0,50 for all preceeding years, In the forecasts
various F values have been used as indiceted in Table 17.
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Nominal ceteh (metric tons x 10‘3) of cod in Subarea 1, 1974 sccording to ICNAF Stat,Bull. Vol,?2d.

Catches reported as taken by unknown geer by Denmark P (total 4911 tons)} have been sssumed %o be mainly
gill-net catches (4000 tons{ but may include some long-line catches, the rest (911 tons) trawl catches.,
Phese trawl catches have been allocated to the divisigns in the same proportion as the Danish (G) trawl
catches for Dive. 1C-1F, ’

Catches under unkmown gear in the table are Greenland small-boat catches, the main gear being pound net,

Div, Otter trawl Set gill net ILong line  Unknown TOTAL
14 36 - - 454 490
1B 387 1 004 2 926 2 429
1c T 309 4 845 298 1 449 13 901
1D T 757 7 305 38 2 588 17 668
1E 5 439 1 884 1 434 1 628 10 385
1 1 214 234 21 1 593 3 062

TOTAL 22 j22 15 272 1903 8 638 47 935

Preliminary nominal catch (metric tons x 10-3) of c¢od in Subarea 1, 1975. Ceiches obtained either as
reported for the Aesessment Meeting, April 1976 or from provisional monthly eatch stetistics (IGNAF C,L.
76/15). In cases where only total catch for the subares was reported the break-down on divisions (and
in some cases also gear) was taken to bhe proportionally equal to the 1974 break-down, Catches reported
under unknown gear in the table are Greenland small-boat caitches, the main gear being pound net,

Div. Otter trawl _Set gill net Long line Unknown ZOTAL
1A 24 - - 170 194
1B 366 502 194 1 036 2 098
1c 17 572 2 788 513 1 269 22 142
1D 4 454 4 312 227 2 286 1 279
12 3 490 171 1 029 1 062 7 292
17 2 B46 146 364 1 158 4 514

TOTAL 28 752 3 459 2 327 € 981 47 519
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TABLE 3. Subarea 1 cod. Catech {tons), effort (hours trawled)and catch per unit effort {tons/hour) of
Spanish pair trawlers, 150 - 499 GRT, July - October inel,, 1968 - 74.

YRAR 1968 1969 1970 1971 1972 1973 1974

Spanish catch (tons) 17748 18545 12509 16062 1047 1000 211
July=-0Oct.

Spanish effort(hrs) 10697 17263 12623 14541 2431 2072 657
July-Qet.

Spanish c.p.u.e.
July-0Oct. 1.66 1.07 0.99 1.10 0.43 0,48 0.32

Spanish catch July-Qct 82,6 84,6 7.5 T2.7 59,0 53.4 39.7
in % of Spanish annual catch

Spanish catch July-Oct 4.5 B.6 10.8° 13,2 1.0 1.6 0.4
in % of $otal annual

Subarea 1 catch

TABLE 4. Subarea 1 cod, Total annual nominal catch, effort and catch per unit effort 1968 - 1971.
Effort unit is ome hour Ffished by Spanish pair trawlers 150-499 GRT. Total effort has
been obtained by raising (for each diviaion) the Spanish effort and catch in the menth
July - October incl, to total catch. The basic Spanish effort for Subarea 1 as a wholse
is given in Table 3,

YEAR 1968 1969 1970 1971
tons 279539 144331 62447 77017
Divs,14 - 1D hrs, 171022 137155 65532 67340
tons/hr., 1.63 1,05 0.95 1.14
tons 114001 T0476 53550 44163
Divs,1E - 1F hras, 94506 96258 65160 47396
tons/hr, 1.21 0.73 0.82 0.93
tons 393540 214807 115997 121180
Subarea 1. hrs, 265528 273683 130692 114736
tone/hr, l.48 0.92 0.89 1,06
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Table 3. Subarea 1 cod. Catch {(tons), effort and effort indfces relative to 1968 for the major vessel/
gear categorles, 1968-1974. d.f. = days fished, hrs = hours fished.
vessel/gear ,
Country category 1968 1969 1970 1971 1972 1973 1974
0T, Si tons 33225 18082 3238 4108 4952 38 0
PRANCE a.f. 799 T74 179 189 363 5 0
10001999 f-index 1000 969 224 237 454 6 0
welghted 150 145 354 1 68 1 0
OoF, S5t tons 2384 708% 1502 0 563% 0 0
FRANCE d.f. 69 267 82 [+] 1% 0 0
1000-1999 f-index 1000 3870 1188 Q 217 0 0
weighted " 11 43 13 0 2 0 0
oT, 81 tons 9586 2295 1341 345 40 35 5
PRG d.f, 708 155 105 25 4 i T
500-999 f-index 1000 219 148 35 6 10 10
weighted ¥ 43 9 [ 2 + + +
0T, S% tong 11373 3862 453 155 257 160 50
FRG d.f. 638 277 3 5 36 24 8
500-999 f-index 1000 434 49 8 56 38 13
woighted " 51 22 . 2 + ] 2 1
oT, 51 tons 10087 5886 5984 439 190 T 0
PRG d.f, 495 398 364 32 26 2 [}
1000-1999 f-index 1000 804 T35 65 53 4 0
welghted " 46 37 34 3 2 + 0
0T, 5% tons 80482 41848 18541 19841 7350 964 76
FRG d.f, 3502 1769 T35 786 632 126 24
1000-1999 f~index 1000 508 210 224 180 36 T
welghted " 364 184 76 82 66 13 2
oT, St tons 21689 24669 14193 18899 8996 4617 1550
FRG i,.f, 657 645 442 216 585 489 T3
= 2000 f-index 1000 982 673 329 890 744 111
weighted " 98 96 66 32 a7 T3 11
0T, 3t tons 2544 0 ¢] 1331 10741 5298 412
NORWAY hrs 1762 [+] 0 1690 4912 5044 1026
° 150-499 f-index 1000 0 0 959 2788 2863 582
weighted ® 12 0 o 11 33 34 7
0T, 5t tons 3660 1174 [¢] 754 9468 4192 0
NORWAY hra 4302 477 ] 437 3260 3410 0
500-999 feindex 1000 111 0 102 758 793 0
welghted " 17 2 o] 2 13 13 0
oT, S5i tons 1322 1864 801 577 ) 4] 0
hrs 297 1122 459 586 4] Q 0
PORTUGAL 1000-1999 f-index 1000 3778 1545 1973 0 o 0
weighted " 6 23 g 12 0 0 0
OT, St  toms 12972 11506 2677 728 0 7 0
hre 2013 2732 1290 544 0 32 0
PORTUGAL = 2000 f-index 1000 1357 641 270 0 16 0
weighted " 59 80 38 16 o] 1 0
T tons 21492 21925 17499 22086 1776 1874 532
SPAIN hrs 12315 19546 15802 19276 3191 3847 1067
151-500 f-index 1000 1587 1283 1565 259 312 82
weighted ¥ 97 154 124 152 25 30 8
P tons 1829 [+] 2038 767 406 267 1138
UK hre 997 (¢} 1108 953 T49 444 1938
500-999 f-index 1000 0 1111 956 751 445 19473
weighted ¥ 8 o) 9 7 6 4 16
oT tons 8460 542 1329 1447 350 2 i28
UK hrs 4403 338 926 1903 976 4 594
1000-1999 f-index 1000 77 210 432 222 1 135
weighted ¥ 38 3 8 16 8 + 5
Totel tons above 221105 140736 69596 T1471 45089 17561 3891
Total f-indices 14000 14693 8017 T155 6634 5268 2883
Total weighted f-indices 1000 T98 419 371 31 m 50
Total Subarea 1  tons 393540 214807 115997 121180 110619 62942 47935
Total raised £ 1779 1218 698 629 763 613 616
Total f-index 1000 685 392 354 429 145 346
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TABLE 6, Subarea 1 cod. Effort for the Greenland itrawlers 1963 -~ T4.
Hours trawled in 1969 ~ 71 cobtained from "days absent" converted by the 1372 - 74
proportion between "deys absent" and"hours trawled".

Year 1969 1970 1971 1972 1973 1974

Days absent 146 281 270 252 244 178
150 - 499 GET

Hours trawled 1642 3160 3036 3072 2614 1894

Dayes absent - - 323 643 1241 1313
5G0 - 999 GRT

Hours trawled 3867 7265 13779 17232
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Suberea 1 cod, 1975, Danish eamples. Only fish which were aged and weighted are
given here, and aince these were sampled mtratified ihe table does not give the
length nor the age fregquency., Overall mean lengths and weights are, however,
caloulated on basis of the itotal (raalel) length gample,

cm = uneorrected mean totasl length in om (b 10-) - gtanderd deviation.

kg = mean weight in kg round, fresh weight - standard deviation. Moet fish were
actually weighted as gutied ices fish, head on and converted to round, fresh weight
by the Greenland standard conversion factor of 1,22,

Diva, 1C offshore  10+D offsBore  10+D+E olfshore  1C+E offshors

Age —
Month _Narch Ny July June
BTONP  Faar 0f coma, 0% comm, 0F comm, 0% comm,
Nos., - 5 - -
III 41,8 0.8
0.71 0.08
Kos, 26 107 86 17
Iv 51.8 2.7 50.3 4.5 51.6 3,7 51.9 4.4
131 0,17 1.38 o.3 1.25 0.29 1.31 0,32
Hos. 73 91 81 52
\) 56.5 2.8 57.9 5.0 58.1 3.7 57.8 4.3
1.88 0.31 1.84 0.41 1.79 0.33 1.79 0.33
¥os, 120 32 19 24
¥i 69.1 4.6 65.8 5.9 65.2 5.1 69.0 5.9
3.23 0.65 2. T4 0.75 2.52 0.60 2,91 0.69
Noa. 86 155 204 188
VII 75.8 5.6 T5.1 6.3 72.6 6.3 73.2 5.4
4,22 0,92 4.00 0.80 3.41 0,87 3.44 0,73
Nos ., 51 22 18 25
YII1 81,8 6.1 80.5 8.1 76.4 6.3 80.8 5.0
5.30 1.26 4,50 1.06 3.93% 0,90 4.57 0.80
Noa. 68 17 2 32
I1x 88,5 5.8 B86.4 6.0 18.1 6.1 85.7 5.0
6.73 1.42 5.34 1.01 4,13 1,03 5.34 0.9
Nos, 49 4 3 20
X 96.8 6.9 90.8 3.4 T5.6 11.7 88.4 T.4
9.02 2.01 6,14 0.58 3.89 1.93 5.87 1.40
Nos. - 3 - -
II 98.0 11.5
7.92 2.46
Noe. 1 1 1 -
XII 98.0 81.0 79.0
9,15 4.78 4,15
Nose. - - - 2
XIII 89,5 5.0
6,11 1,08
Noa. 1 1 2
IIvV 109.0 107.0 95.0 2.8
11.35 12.44 T.49 0©0.88
Nos, 1 - 1 -
Iv+ 103.0 100.0
12.41 9,27
Overall mean
length 73.4 64.2 65.6 T0.4
Overall mean
welght 4,08 2.77 2.64 3.18
Discarde none no infa, nene no info.
Nos.aged &nd
weignted 476 438 415 462
Ref ,no, 2513 2522 2552 2533
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Age Diva, 1B offphore 1E offahore 1D _inahore

group Month _hugusi Novemberxr Juns
Gear 0% researoch 0% research Pound net
Nod, 43 x) 80 x) 4

III em 34.8 3.0 36,7 2.5 42.7 1.0
kg - 0.45 0.1 0.84 0,05
Nos. 23 x) 14 x) 105

1Y 5§ 50.3 7.8 47.4 3.9 47-8 3-1
kg - 1.1 0.40 1.23 0,22
Noa, 24 4 141

Y om 60.7 3.4 58.8 8.8 5%.9 5.8
kg - 1.99 0.61 1.79 0.50
Ros. 9 1 15

) 29 cm 62.4 7.0 63.0 - 57.6 6.0
kg - 2,30 2,16 0,54
Nos, 59 2 5

YIiI cBR T5.4 5.5 82,0 T.1 60.9 4.3
kg - 5.25 1,5 2.49 0.44
Nos, 3 - -

YIII om 68,3 2.3
xg -
Nos, 2 - 2

IX om 81.5 7.8 65.7 4.0
kg - 3.00 0.42
Noas, 1 -

I om T7.0
kg -
Nos, - - -

i1 om
xg

pans Nos, - - -

XI1 om
kg
Nos, - - -

XIII cm
kg
Nos, - - 1

IIv om 93.0
kg -

v+ Noa, - - -
e

Overall mean

1enzth 51.2 37.8 50.4

Oversll mean

weight - 0,532 1.47

Disoards II-group fish in the samples 50% by oumbers

Nos. aged and

are not included here

{below 40 om)

weighted 164 1o 273
Ref.no, 5117 5161 2534

x) Includes some £ish below 40 om which weuld be disearded before landing in &
commercial fishery or whieh to some extent would escape through meshes in =

trawl fishery with 1350 mm cod-end meah mise.
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PABLE 8 [FNominal catch of Subarea 1 cod by quarter of the year, Only catches
specified by month sre used for the percentages.
Total gpecified catch
Quarter: 1 2 3 4 (% of tOtB&)
1974 tons 4 593 14 602 12 667 8 191 40 053
£ 11,5 36,5 31,6 20,4 (83.6%)
1975 tons 13 430 12 037 4 907 5 487 35 861
£ 37.4 33.6 13.7 15.3 (75.5%)
TABLE § Mean weight (kg round, fresh) by mge as obtained from Table7 , offshore
aamples and weighted by quarterly mean caich index for 1974 as gilven in
Table 5, The weighted mean figures obtained by the 1974 samples as presented
in Res.Doe. 75/31 are shown for comparison,
Unweighted mean by quarter’ VWelghteda annual
Age group 1 o 3 4 nean Rea.Doc.75/31
II1 - 0.7 - - ] 0.7 0.65
Iy 1.31 1.34 1.25 - 1.30 0.99
¥ 1.88 1.81 1.79 1.99 1.85 1.68
¥i 3.23 2.83 2.52 2,30 2.67 2,77
VI1 4,22 3.72 3.4 5.25 3.99 3.84
V11l 5.30 4.59 3.93 - 4.43 4,72
ix 6,73 5.34 4.13 - 5.06 5.54
I 9.02 6.00 3.89 - 5,60 5.34
IT - T.92 - - 7.92 5.48
bani 9.15 4,78  4.15 - 5.16 5.39
XIII - 6.11 - - 6,11 8,70
X1v 11.35 T.61 - - 8.51 10.19
Iv+ 12.41 - 9,27 - 10.11 10.74
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Cod tagged by Denmark in ICNAF Bubarea 1 (exeluding fjords) 1965-67, 1968-69 and 1970-71. Only cod 50 em or
more when tagged are included. Some recaptures may still occcur in the 1970-71 experimenta' 4th year.
x) indicates that although no recaptures are reported one recapture ham been used in the regresgsion analyaes,

TABLE 10

Recaptures in Subarea 1 in year of tagging (0) and Regression lines of
biivton s yrtoa| ser, | T8 T Zomm b ter ol e P i | 106
of tegging tagged éxcl, year O,
0 1 2 3 4+ TOTAL
mow TR s Ths 283 o 0.3t aer | ¥ =302 - T.09x :
1965-67 | 1E - iF BE9 | Nes, 13;7 4?:3 3?2'5 1?;1 0-;5 11?2? ¥ = 2,72 - 0.86x
e | RTINS e &% 2l6s  oe1 o3 nay | 7= - 101
e T " o5 140 o.ga 0.06 B 2.80 | ¥ = 2:00 - 1.56x
1968-63 ) 1B - 1 PUIE 082 1se okt o6 o) 3.53 | ¥ =113~ 0.7
R T BP0 i os o.te x) 5.01 | 7= 1457 - 1.17x
wew R . 2000 0.12 %) ) 242 | 7 =163 -t
PTH[ R " N;s' 6105 240 1.16 x) ) o.08 | ¥ =273 - 15
e T PR L 4 ole o i 5.05 | ¥ =285 - 1.8

Numbers of cod (x 107%) per age group in

TABLE 11, nominal catehes 1974 and provisional figures for 1975.
1974 1375

Age group 1A « 1D 1E - 1F Sub.l 14 - 1D 1E - 1F Sub.l
3 242 101 343 3 38 44
4 875 204 1079 1440 544 1984
5 2109 275 2384 1590 528 2118
6 4324 2614 6938 2399 135 2534
ki 937 198 1135 2901 2034 4935
8 1363 443 1806 1129 235 1364
9 702 58 800 901 198 1099
10 119 T5 194 505 140 645
11 99 T8 177 10 17 27
12 92 60 152 20 5 25
13 193 9 272 5 10 15
14 106 41 147 16 23 39
15+ 11 - 11 12 o] 12

Total 11172 4266 15438 10934 3907 14841

Nom. catch({ tons) 34488 13447 47935 35713 11806 47519

Celculated 3,09 3.15 3,11 3.27 3.02 3,20

mean weight
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PABLE 1 Sumber of cod per hour trawled on the standard station GODTHAB DYBE?, 63°48'N, 52°14'V,
depth app. 300 m, Otter trawl, 36 mm ood end mesh aise, + indicates less than one cod per
hour but not total sboence (indicated by 0).

Year Date Ref.No. Neo.of Total time Number of ¢od per hour and age group
hauls trawled
{minutes) I  IIT7 IV \ § ¥I VI YIII+

1966 ) APF 3941 2 105 2 96 214 395 78 22 3
1=2 Apr 3964/=5 2 95 0 31 33 51 11 1 5
8-9 Jan 4142 3 183 c 70 208 68 27 8 13
1969 21 Teb 4164 1 45 o 103 261 109 41 8 I
4 Mar 4168 2 120 o6 65 157 89 47 9 6
7-8 May 4213 3 180 2 213 1% 12 8 o 1
197G 4=5 Jun 4376 3 171 6 6 35 7 1 1 1
1971 17-21 Jan 4512 3’ 146 : 240 60 95 9 2 3
13-14 May 5% 4 217 0o 229 9 16 2 ° 1
6=T Fab 4718 3 180 1 + 0 2 2 1 2
1973 17-18 Apr 4738 3 180 a. s + 1 + 0 1
22 Jun 4754 2 120 4} + + 6 + + 1
23 0ot 4865 2 120 0 + + 3 + 2 1
1974 B+21 Jan 4876/7 3 180 0 3515 2 5 0 1
10 Jun 4913 3 180 0 1 2 4 1 2
9-16 Jen 5016 3 165
23=24 Apr 5031 -] 180 12 1
jg7s 18-19 Jun 5043 3 180 1 1 4 2 1 2 2
75 19-20 4ug 5110 3 157 0 o 0 0 © 0 0
7 0ot 5134 1 30 0 6 o 0 0 0 0
10-11 No¥y 5158 2 120 o 6 o 0 o ) 0
1976 20-21 Jan 5176 3 165 114%)

x)

Otolithe from this ssample not yet received, but to judge from lengtih distribution more
than 90% of the total of 114 cod per hour are of the 1973 year-clasa.

TABLE 14 Fumber of cod per hour trawled on the standard station FREDERIKSHAB ISBLINK, 62°27'N 52°14'¥W, depth ab.
240 m, Otter trawl, 36 mm cod end mesh size, + indicates lesaethan one cod per hour but not total abaen
(indicated by 0).

YEAR DATE REP.FO. ©HO.OF TOTAL TIME NUMEER OF COD PER HOUR AND AGE GROUP
HAULS  TRAWLED
(mirutes) II III IV v ¥I  VII  VIII+

29 Apr 5032 3 180 48 9 + ) 0 0 0
6 May 5033 3 150 59 11 + 0 o 0 +
1975 26 Jun 5049 3 180 44 2 1 + o} 2 0
26 Aug 5117 3 180 23 14 8 8 3 20 2
20 Nov 5161 3 150 38 52 6 2 + 1 0
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VIRTUAL FOPULATION ANALYSIS DFEH
COD 1A-1L' COD 1E-1F THBLE /5 q. th 317Y
FISHING MORTALITIES BY YEAR AND BY AGE .
AGE - 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
3 5,08 0.01 0.03 005 0.0L 000 0.00 000 001 0 04
a 0.18 Q.04 0.10 017 0.24 0.05 0. 10 0.15 0.12 0. 09
5 0.33 0.30 033 0.3 029 032 027 070 039 0 18
& 0.80 0.45 056 0.63 0.51 0.36 0S4 065 049 0 28
7 0.5 051 057 073 0.77 0.5 0.58 0.50 0.29 0 35
8 0.45 068 049 052 0. 69 0.59 0.97 0.68 0 38 0 .35
9 0.4 040 0.43 072 0.54 0.34 047 094 0.838 035
10 0.45 0.72 0. 66 0.63 0.52 0.28 0. 42 O 4 0.58 0. 35
11 0.62 0.46 0 46 0.77 0.39 0.29 037 0.42 0.22 0 35
12 053 0.3 026 051 059 025 026 056 0128 035
13 0.19 061 120 019 021 035 025 1.00 0 14 0 35
14 0.0 070 0&9 1 41 057 0.22 0.44 0.51 0.99 0 35
1% 0.4, 094 0 62 0.80 0.55 035 0735 0.35 035 0.35
MEAN-F A>= 7 0.50 0. 51 0 S8 0.68 0 48 0.4% 0,69 0 &0 0 36 0 35
THE LAST AGEGROUF IS A PLUS GROUP
VIRTUAL FOFULATION ANALYSIS DFI
- " _
Cob 1A-1D COD 1E-1F loble 15 b Ruw 3175
FISHING MORTALITIES BY YEAR AND BY AGE
AGE (965 1966 1967 1968 1969 1970 1971 1972 1973 1974
3 008 00l 003 005 001 000 000 000 001 001
3 018 006 010 0.13 023 005 008 0.15 012 0 0&
s 634 0 31 0 38 037 030 030 028 05t 039 017
& 640 046 057 065 052 038 049 0.62 030 029
7 bS5 051 060 077 082 0.5 044 042 0.27 O 18
- 5 an 0. b4 0.49 0S6 076 0. 6& 105 0.8l 027 0 32
5 0 &3 0 .40 0. 63 072 062 041 08 1.18 1.38 025
10 045 072 0646 063 0.52 035 054 0.74 092 0. 97
11 b A3 O0.46 ©.846 0.77 0.39 0.29 0.52 0.45 0.47 0.9
12 0.53 036 029 051 0959 025 026 10z 035 119
33 015 02i 1.20 019 021 035 025 100 0.36 095
13 509 070 069 1.81 057 022 04& 051 0% 195
15 045 054 062 08 055 035 0735 035 0.35 0235
MEAN-F A= 7 0.%0 0.51 0. &0 071 0.75 0.54 0.79 067 0. 3% 0. 3t
AGE 1575
3 0. 04
4 0, 0%
s 0 18
& 0. 26
7 0. 35
8 0. 35
2 0. 35
10 0 35
11 0. 35
12 0 25
13 0. 35
13 0. 25
15 0. 35
MEAN-F A= 7 0 25
THE LAST AGEGROUP IS A PLUS GROUP

DS
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TOD 1A-

in

MFAN-F ATz

7

- 23 ~

FOFPFULATION ANALYS IS

fable 15¢ . R

FISHING MORTALITIES BY YEAR AND EY AGE

15865

©OLODEPEO00T00

THE

12
£3
e
43
o1
4%
3
41
Y-
2%
21
0%
4%

a3

195&

coo2

0,
(3
[a)
[
4]
0
[a}
o
4]

i

Q0
07
31
o4
30
41

34

19&7

OCrCOODOOO0O0O0O

Q

oS
18
43
67
42
a9
71
71
&0
26

1243

XX

'

~ROCCOOO!

=

196% 19%740 1971
0.0t OO 001
Q.2% 0. .07 012
.41 0.33 0 24
0.62 0 44 0 354
1.01 Q&0 O.54
0.78 0 4:c 0 3%
0. 67 G 1% 0.54
0.63 0.20 0 3%
0.43 0.15 O 39
D&% 0.24 023
0. 14 Q.26 019
.69 0.0% 0.45
0.59 0.35 035
0.82 0. 42 0 5%

LAZT AGEGROUF IS A FLUS

GROUP

VIRTUAL FOFULATION ANALYSIS

oD 1A-1D

MEAN-F A=

AGE

NW~NFT A B

7

lable 15 & .

FISHING MORTALITIES BY YEAR AND BY AGE

1745

THE

O OODODOCOOLTOL

© OLOOOCPOO0O000

19464

o

COOLOECTOORCO

1947

© POHOOOPOOODODD

1968

©

mROQOO0OCDOC0D0

1749 1970 1971
Q.01 0. 00 0 00
0.28 0.064 010
0. 44 0 34 0 33
0.43 0. .48 0. 951
1,10 0.62 0 42
0.88 0.34 0 78
0.75 0 24 ©.73
0.63 0. .24 0. 52
0.43 0.15 0.50
0.6 0.24 0235
0.14 0 26 0.1%
0.9 0.09 0. 45
0.39 0.35 0 35
0.90 0.47 0. 6%

LAST AGEGROWP 1S5 A PLUS GROUF

D10

Run

1972

0. 00
017

]
4]
£

DOm0 OO0
~
|:y.

e
UL
~

1973 1974
.01 o 03
G014 009
0. 82 O ZZ
243 035
D25 0325
0,33 0 3%
0. 66 035
0 36 0.35
0 24 0O 25
Q023 0039
Q.17 0,35
1. 06 035
g 5 0 35
3,30 035
Fd
b27¢
1972 1974
0. 01 001
014 0 09
0.45 0. 1%
0. .27 0621
G.23 0.1
029 0.3
1.21 0 29
037 1, 34
0.3 078
0. 90 1. &g
0. .43 1. 35
1.0 1 78
0.35 Q25
0 32 0 32
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VIRTUAL. FOFRPULATION ANALYSIS DF I

coD 1E-1F /‘;6/4 /{,, g‘w 3374

- FISHING MORTALITIES BY YEAR AND BY AGE

AGE 1965 19686 1967 1968 1969 1970 1971 1972 1973 1974
2 0.00 0.01 0.00 0.00 000 0.00 000 060 000 0 00
4 0.02 0.04 0.01 0.08 002 00z 002 011 002 003
S 0.17 028 0.08 0.18 0.18 0.25 0.14 0.35 0 2% 0O t4
& 0.3 021 034 030 0.42 029 0.64 0.43 0.75 023
7 0.5 0.4643 0.48 0.3 0935 0 4% 057 0.54 0 39 0 35
8 0.42 1.08 0.62 0.41 0.5 063 0.95 0.47 0.43 0. 35
b 0.71 0.54 0.42 0.48 0.27 0.5 0.75 0.92 110 0 35
10 0.62 0.9 093 0.28 0.23 0.49 0. 47 0 46 0 69 0 33
t1 0.0 0.56 0.20 0.42 0.33 1.31 0.34 0.26 020 0 35
12 065 0.53 0.48 0.1 0.42 0.28 0.58 019 0 09 0.35
13 Q.15 0.% 0.99 0.17 0.29 048 041 0. &0 003 0 335
14 0.12 0.40 0.5 1.28 011 0.44 0.53 032 035 035
15 0.4% 0.61 0935 050 050 035 035 035 035 033

MEAN-F A>= 7 0.53 0.75 0.49 032 0.52 0.53 074 0 &4 0 .50 0 33

THE LAST AGEGROUFP IS A FLUS GROUP
VIRKTUAL FOFULATION ANALYSIS DF-

COD 1E-1F Ta”‘ /5f &-. 376

FISHING MORTALITIES BY YEAR AND BY AGE

AGE 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
2 0.00 0.01 0.00 000 0.00 0.00 0006 000 000 0 00
4 0.03 0.04 0.0 004 001 002 001 012 003 0. 04
2 018 029 0.0% 018 019 0.20 0.134 0,25 0.31 0 30
& 0.3 0.23 0.3% 0.41 0.43 0.30 0.47 0.45 0% -0 24
7 0.% 0432 0.3 0.58 0.58 0.51 040 033 0.41 0 14
8 0.42 1.08 0.&2 0.49 0.60 069 1.04 074 0 21 0. 38
b4 071 0.54 0.42 0.48 0.3% 0.62 0.9%1 116 143 0 14
10 0.62 0.96 0.53 0.28 0.23 0.72 0.57 047 1.27 0.45
1 0.40 0.5 020 0,42 0.33 1.31 045 034 035 1 42
12 0.45 053 0.468 0. 14 042 0.28 0.58 0 48 013 0 80
13 0.15 0.58 0.99 0.17 0.29 0.48 0.41 0 40 0 1& 0 54
14 012 0.40 0.5% 1.28 011 0.44 0.53 032 035 283
13 0.49 0.461 0.5 0% 050 033 0.35 035 035 033

MEAN—F A= 7 0.53 0.75 0.53 0.5% ©0.55 0.57 0.82 0.6% 0.57 0 34

AGE 1975
3 0. 00
4 0. 03
3 0. 14
& 0. 23
7 0. 35
g Q. 35
3 0. 35
10 0. 35
11 0. 35
12 0. 33
1z 0. 35 -

.14 0. 35
15 0. 35

MEAN-F AD>= 7 039

THE LAST AGEGROUF IS A PLUS GROUP

D11
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VIRTUAL FOFULATION ANALYSIS

COD 1E-1F COD ICES SUBAREA XIV

)
f

VR~ bW

10

MEAN—-F AD>=

7

THE LAST AGEGROUF IS A FLUS

©CO000O0LOCOOD0
N
L]

1965

(=]
W
L

1944

<

. 01
02

C 00QPQPOQOCOQ0DC
s
0

1967

C0CPO0OP0000D
[5)
~j

Q
(D]
W

O QCOOLOOLCCOO0O0
[\
o

Table 155. R 347¥

FISHING MORTALITIES BY YEAR AND BY AGE

1969 1970
0.00 0. 00
0.02 0. 02
0.09 019
0.20 0 14
0.2%5 0. 22
0.32 0. 30
0.16 0 39
0.17 0. 33
0.23 0.57
0.25 0 .30
0.28 0. 38
0.15 0. 45
0.50 0.35
0.27 0.2¢
GROUP

O 0OCDOOCPOEEOOC
£n
(4]

VIRTUAL FOFULATION ANALYSIS

COD iE-1F COD ICES SUBAREA XIV

MEAN-F A>= 7

AGE

NN &W

MEAN—F A>= 7

1945

O OPPOPOOOOOOOD

(]8)
0z
i1
21
29
23
51
29
24
49
14
22
45

<3 |

-
!
~
4]

THE

L POOOCOLCOO00EC

00
03
14
232
35
35
35
35
335
35
35
35
35

35

1766

01
02
17
14
34
47
30
49
22
15
38
27
&1

© COOOOOOOCDO00

38

1967

G. 00

LT T-1-L-T-1-2-T-1-T-)

01
03
20
32
36
51
37
30
29
28
58
95

36

1968

© COPOOCPEPOOPOO

00
03
11
22
31
27
23
20
22
14
09
23
50

29

lakle 15 4.

FISHING MORTALITIES BY YEAR AND BY AGE

1969

00
o1
11
22
27
33
21
17
23
23
28
15
50

© LOoQOODO00COQRO

29

1970

0. 00
.02
15
14
24
jeic]
41
45
S7
20
38
45
35

© COLOOCOC000D

23

LAST AGEGROUFP IS A FLUS GROUP

D12

1971

00
01
12
32
33
53
5%
&1
o1
36
19
23
35

O 0CODOOPOD0CO0

49

1972

¢ POrO0OO0OOCROC
3]
w

1972

00
10
1%
34
28
5z
87
72

80
23
a4
359

© 0orooCOOBOOOD

&3

© 000OOODOOOOOD
[4)]
S

1773

0. 00

© L0OOODCOOQOLC

05
z7
33
34
12
25
wE
59
26
3&
13

)
-

© ONOOLHrDOODO0OO0

© POOOOOCOEOO0D
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VIRTUNL FPOPULATION ANALYSIS DE M
——
. COD 1A-1D COD 1E~1F 72é/e /é q . AZ.. 377y
_ STOCK IN NUMBERS AT BEGINNING OF YEAR
AGE 1945 1966 1967 1968 1969
3 203029 215245 £9318 82042 71150
3 382196 153449 177302 SS1932 63773
S 204987 261644 118530 131553 38004
& 30270 120707 158373 49682 74781
7 26023 16657 63015 74307 30388
8 47141 11660 7820 27710 27876
2 6776 23290 4777 3728 12867
10 1735 2802 12105 1986 1415
11 1163 857 1064 4380 823
12 s216 282 a21 s2 1768
13 280 2399 262 286 243
14 506 308 1015 o1 180
15 azs 361 119 398 12
T0T. 909945 212861 614120 452314 323258
AGE 1970 1971 1972 1973 1974
3 35075 37430 27484 17475 10397
3 57655 28673 79523 22488 18152
s 41057 44706 21204 56062 16336
s 23284 24322 27457 2621 31199
7 36654 13260 11602 11738 4312
8 10961 16377 5772 5451 5362
3 10939 4741 4850 2282 3040
10 Se57 6063 1889 1420 737
11 &8s 3441 3115 927 873
12 4324 380 1848 1594 578
13 763 264 228 222 1023
13 154 219 161 &5 S5
15 70 26 209 75 19
10T, 223560 280171 185342 129111 20523
RUN AT. 76 3 25 - 14 3

RUN NO. 3174

D13
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VIRTUAL FOFRFULATION ANALYSIS
oD 1A-1D COD 1E-1F /Q”' /“ &" 3/75-
STOCK IN NUMBERS AT EEGINNING OF YEAR
AGE 1743 1946& 1R47 1942 1347
3 200277 215951 &7387 85734 72472
4 477573 191197 175424 53612 L6837
S 201648 2357860 1164683 120015 346711
é 30270 117979 155280 68173 73525
7 246022 16657 &£0788 71786 29143
8 47141 1146460 7820 25788 25937
9 £776 23290 4777 3738 1133%
10 1735 2802 12105 198L 1415
11 11463 837 1064 4650 822
12 52146 482 421 S22 1766
13 480 2399 282 2456 2473
14 504 308 1015 &1 1&0
15 424 3&1 11% 396 12
10T, 89234 01803 603148 447193 320797
AGE 1970 1971 1972 1973 1974
2 43201 2618Y 27789 23249 32244
4 58901 35326 78507 22738 igvlis
5 43563 43726 26650 55231 14341
= 22226 26371 28291 13054 30520
7 FHE2O0 123%6 13272 12414 7933
= 1001Y 15585 5104 ATT7L 7389
£l 94345 40173 4847 1746 404¢&
10 4824 4903 1329 1021 347
11 &35 2640 22146 474 318
12 424 280 1226 837 241
13 763 244 228 344 472
14 154 419 1461 &5 184
15 70 L 209 75 i?
10T, 229850 244304 189229 135127 1191932
AGE 1975
= 1411
4 28090
5 14514
& 11395
7 18750
g 183
4 4174
10 24351
11 103
12 25
13 57
14 14%
15 21
TOT. 24392
A 2% .14 22

RUN AT

D14



VIRKRTUWAL FOFULATION ANALYSIS

con tA-10

2
ot

iE

WA W

RUN AT
RUIN N

STOCH IN NUMBERS

1345

137783
274343
145044
zz5e1
13003
32590
3154
1110
748
372¢
304
245
247

£55102

1370

29414
45405
32910
703
12705
4095
5838
2794
474
267
501
=78

74 2 2T
3274

1964

113845
100202
175616
22847
12061
£360
1&407
1520
401
317
1833
201
208

522023

13971

57459
24202
34831
12000
S12&6
3731
2120
3978
2336
333
173
317
&4

195870

18 4%

E1l

- 28 -

F1

Jable fbo. M. 327¥

AT BEGINNING OF YEAR

1967

37952
P2E9Z
7&737
105771
44372
SPPE
3473
9232
723
309
193
7%0
&7

378511

1972

20262
46798
17403
20384
2092
2440
1929
1009
2194
1407
211
118
14635

1224612

1368

AILTS
29558
£3457
38414
44201
19553
3014
1391
3702

15¢&%

S&188
53£55
17924
28710
1375%
15633
054
1092
504
1220
121
131

g

198003z
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E2

VIRTUNL FPOPULATION ANALYSIS DFEH
COoD 1A-1D lably /(4’ &. 3278
STOCK IN NUMBERS AT BEGINNING OF YEAR
AGE 19&5 1986 1967 1968 1969
3 136578 112961 36825 71204 57620
" 271599 #9052 92148 28635 54907
5 163435 173355 75795 52834 17170
é 22581 91516 103923 37646 28228
7 13003 12061 43298 32700 13138
8 32550 6365 5998 18671 14419
? 3154 16407 3473 3014 8338
10 1110 1520 9232 1391 1092
11 748 601 723 3702 506
12 3726 217 309 326 1220
13 304 1833 193 195 121
14 268 201 790 43 131
15 247 208 &9 310 e
ToT. 449304 516398 372786 270470 196898
AGE 1970 1971 1972 1973 1974
3 35620 $0837 22727 14310 21754
3 46578 29119 49364 18595 11601
5 33934 35791 21829 34168 13204
& 9087 19836 21168 9805 17908
7 12313 4528 9774 8579 £153
8 3596 5412 - 2031 5005 s584
9 4505 1712 1671 711 3062
10 3211 3174 &78 438 174
11 474 2059 1538 260 199
12 289 333 1018 563 122
12 s01 173 211 258 281
14 86 317 118 o1 137
15 53 64 s 53 17
TOT. 150628 163453 132292 92827 20194
AGE 1975
3 213
3 17592
s 8709
5 8911
7 10776
2 4174
3 2347
10 1876
11 37
12 74
13 19
13 5%
15 19
10T, S5526
RUN AT. 76 3 25 14 . 58
RUN NO. 3275



VIRTUAL FOFULATION AMNMALYSIS

CoD 1E-iF

2

E

VBN BW

RUN AT.
RUN NO.

STOCK IN NUMBERS AT BEGINNING OF YEAR

1965

48475
110032
38544
4889
13423
13357
3804
363
410
1344
163
245
180

257649

1970

5344
12014
7478
14434
25391
7432
5080
1937
138
157
229
&6

14

80714

76 S 23
3374

15 .

1964

109714
960462
87877
26730

3944
5263
4282
1320
214
159
495
111
153

298343

1971

37411
4375
481
4777
8831

11382
2784
2039

8332
26
83
82
30

82336

11

- 30 -

DF

Vaste /b8 i 337V

1967

32891
887460
44098
S4114
17763
1477
1264
25%1
3546
86

bé&
196
52

243714

1972

a 3460
/s M0&29
3522
&919
2046
3533
3099
928
898
414

10

39

34

55351

E3

1968

11354
26885
71704
33208
31379
7740
562
586
1072
205
37

17

7&

184829

1973

9546
2832
22423
2029
3675
250
1275
873
413
488
243
4

z0

45081

1949

144673
9291
21114
49038
18240
12647
3609
244
311
494

125
22

3

129834

1274

31693
s148
2264

13744

7e7
17460
3e%
298
310
2ze
314
163
2

40310



VIRTUAL FOFPULATION ‘ﬂhl‘%l_\f!;ﬁ!ia

7

STOCK [N NUMBERS AT BEGINNING OF YEAR

CcOD 1E-1F

-

p-]
[}
m

CONCALW

1965

&£6953
108403
34485
4889
13423
13557
3804
563
410
1344
183
24%
180

252640

1970

7073
11689
042
14004
25535
L9056
44699
1463
138
157
229
L1

la
81070

1973

119%9
21728
4347
710
8081

49362

76 3 25

5 .

19464

107801
54817
86707
25063

3944
52632
4282
1320
Z14
159
493
111
153

292330

1971

333582
5791
416
&0461
8479

10783
2454
1774

501
2&
83
g2
30

81043

24

19467

321046
87194
43078
53157
14384
1477
1264
2591
354
86

1]
196
52

238008

A2

1826
27132
4682
&701
3112
3287
2689
&99
710
164
10
3%
34

53105

E4

1948

12499
26242
70422
32373
30597
&77¢6
562
586
1072
205

- 37
17

74

1826465

1973

6765
1494
21177
2977
3498
1583
1105
593
253
357
B0

4
20

3IPP2S

. b 3376

1967

14277
11208
20588
48009
17558
12099
2933
244
311
496
125
22

3

127877

1974

24449
5535
11679

12742
1558
1434

705
183
117
1246
222

48

7

20892



VIRTUAL FOFULATION ANALYSIS

TOD 1E-1F COD ICES SUBAREA XIV

R

WONOCURLW

TOT.

RUN AT.
RUN NO.

1385

121863
182071
&1529
1122€
29404
6298
735
1414
1080
2215
487
420
484

448289

1970

7543
T 1Avee
101354
32648
45871
19721
13885
3912
343
457
565
123
43

172115

76 2 25
3474

15 .

1766

200676
9773
136739
45532
7460
13429
12562
3576
650
519
832
259
207

532214

1971

42450
6176
13530
&899
23284
32441
f018
5769
1721
119
207
236
48

141898

37

- 32 =

ES

Akt

STOCK, IN NUMBERS AT BEGINNING OF YEAR

1967

&6640
1463209
79864
101847
33054
3251
5118
S712
1336
320
273
347
121

4651094

1972

3764
34733
4974
914
3653
19997
12394
33463
2031
745
51
105
115

86836

196&

15393
S451¢
132527
&2218
48314
15373
138¢&
1875
2424
493
146
127
119

354913

1973

13034
3081
25776
3140
5897
1452
4585
3972
1217
756
3172

Ed

41

63280

Lo 3¥7¢

1967

20504
12395
435642
98274
41510
31114
7518
6462
943
1191
265
82

&1

238362

1974

F3156
10664
2445
1630%
1579
2652
£33
1704
1423
528
380
173

]

71655



VIRTUAL FOFULATION ‘th‘\[7:f£31[53

fable /6

COD 1E-IF €O0D ICES SUBAREA XIV

RUN AT.
RUN NO

STOCK IN NUMEERS AT BEGINNING OF YEAR

1965

114929
178612
35718
i1238
27404
26298
733
1414
1080
2215
487
420
484

432085

1270

@728
16018
12494
27747
59700
17879
13179

3023

343
457
545
123
© 43

161300

1975

19894
22724
5574
210
10042
1280
988
629
194
1ie
72
106

2

423536

76 3 25
3475

1966

186931
74096
143907
40775
7460
13429
125462
3576
&350
519
832
259
207

505202

1971

41293
7965
12900
8812
19273
286467
7857
533%
1180
11%
207
236
g

133897

- 33 -

1967

S7709
151935
73218
99530
221460
3251
S118
5712
13346
320
273
347
121

430030

1972

2260
33808
5439
9400
a218
8500
10104
2660
1771
436
51

- 105
1135

80248

E6

1968

18820
47204
123313
58412
66420
12996
1286
1875
2424
495
146
127
119

333794

1973

2684
184%
25000
4238
5475
2404
3097
28602
792
599
120
Ed
41

55012

4. b 397

1949

19564
15451
37656
0732
28397
29956
&O&S
&b2
943
1191
265
82

&1

241025

1974

2787z
7103
1437
15475
2558
2395
1216
BO?
&01
270
284
51

5

60277



TABLE 17, Part 1.

- 34 -

(#) of the catch and aspawning biomass which is made up of year—classes 1971-75.
Catch and biommes figures in thousand metrie tons, round fresh weight.

Forecaets for cod catches and spawning blomass (age 6+) at the beginning of the year at Greenland
(1975-) 1976-78 by various levels of exploitation, F 18 instantaneous fishing mortality rete for
fully recruited age groups, Pigures in brackets (given only in Part 1 and 4) indicate that proportion

Basic; F in
Area | year | basic 1975 1976 1977 1978
year )] gatoh ap.biom, ¥ catoh ap.blom, ¥ gatch ap.biom, P catch 8p.blom,
.20 29,2 161.5 .20 29,0 145.8 .20 31,1 158,0 .20 35,7 158.6
(7.3) {21.3) {43.3) (30.8) (65.3) (51.5)
.35 48,2 161.5 .35 43,0 128.0 L35 43,2 127.0 L35 47.8 118.0
(7.6 (23.8) (43.1)  (34.3) (72.2) (57.2)
1974 | 0.35| 46 54,0 161.5 | .40 46.6  122.5 | .40 45.9  118.3 | .40 50,3 107.3
(7.8) (24.7) (51.1)  (35.4) (74.3)  (59.0)
.60 74,9 161.5 .60  56.6 103.0 .60  52.4 89.6 L60 56,0 T4.6
Sub (8.2 - (28.4) - (58.7) (56.5) (81.8)  (66.1)
i - - - .20 27.5  137.6 | .20 30.3  153.2 | .20 35,1  154.7
(21.9) - (43.5)  (30.6) (65.4)  (51.3)
- - - .35 45,4 137.6 W35 45.4 135.6 W35 49,3 123.7
(22.6) - (46.6) (32.1) (0.0} (54.5)
1875 1 033 | - - .40 50.9  137.6 | .40 49.4  130.4 | .40 52,5  115.0
(22.8) - (47.7) (32.8) {71.4) (55.8)
- - - .60 70,9 137.6 .60 61.2 111.1 .60 60,7 86,2
| (23.7) - (51.9)  (34.5) {(77.0) (59.9)
TABLE 17, Party? and 3. (See text to Part 1),
Arean Basic| P in
yeor | besio 1975 1976 1977 1978
yaar F cateh gp.biom| ¥ cateh 8p.biom, P cateh 8p.biom. F sateh  sp.biom
.20 19.7 95.8 | .20 20.T 92,7 .20 23.4 106.5 .20 28,0 12,0
1974 | 0.35 W35 32.4 99.8 | .35 30.5 80.5 W35 32,3 84,2 .35 37.2 81,2
.56  47.6 99.8 | .56 38.9 66.1 .56 38,2 61.1 .56 42,6 53.0
Divs,
1A-1D - - .20 20,7 93.8 » 20 23.6 107.8 .20 28,1 112.8
1975 0.35 - - - W35 34,1 93,8 .35 35.1 94.4 35 39.1 88,1
- - - .56  50.3 93.8 .56 45,2 78.5 .56 46.4 62.7
.20 8.6 52.1 | .20 T.4 43.9 .20 Te2 45,1 .20 8.4 41,0
1974 | 0.35 L350 149 52.1 | .35 10.9 38,7 .35 10.0 37.1 L35 11.5 31.6
A5 17.5 52,1 | .45 12,5 35.7 A5 11.1 32,7 .45 12,8 26,9
- 65 23,3 52.1 | .65 14.6 30.3 L85 12,2 25.8 65 14,4 19.8
e,
1E-TF - - - |.20 60 350 |.20 63 390 |.20 7.8 37.1
1975 0.35 - - - .35 9,9 35.0 .35 9.5 35.0 .35 11,2 30,5
- - - - 45 12,3 35.0 .45  11.0 32.6 45 12.8 26,9
- - - 65 16,6 15,0 .65 13,2 28.3 .65 14.9 21.0
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TABLE 17, Fartf4 end 5.

(See text to Part 1)
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Basic

¥ in |

Arca | yemr | bvasic 1975 1976 1977 1978
: year P catch Sp.blom, 7 catch ap.biom, P catch sp,biom, F catch ap.biom.
.20 18,2 116.9 .20 14,0 87.1 .20 13,1 84.5 .20 15.0 73.5
(1.8} - {14.0) - (35.8)  (31.4) (69.1} (56.6)
.35 29,9 116.9 L35 20.7 76.8 L35 18,2 £9.9 .35 20,9 57.6
{1.9) - {16.0) - (41.2) (35.2) {75.7) (62.8)
1974 1 0.22 45 37.0  116.9 | .45 23.8  70.7 |.45 20.4 62,0 |.45 25.6 49.4
{1.9) - (17.4) - (44.9) (37.9) {79.6) (66.6)
.65 49,5 116.9 .65  27.9 60.0 .65 22,7 49.3 .65 27,3 7.3
(2.1) - (20.4) - (52.2) (43.2) (86.0)  {73.8)
.20 8.0 45,7 .20 7.9 45,0 . 20 9.6 60.8 .20 13.0 60.5
(4.0) - {24.7) - (48.5) (43.5) (79.0) (68.7)
.35 13.3 45.7 L35 12,0 40,3 L35 14.0 52,2 .35 19.0 49,2
Divs. (4.2) - (27.3) - (53.4) (47.0) (82,8)  {73.3}
1E-1F 1974 | 0.50 45 16.4 45.7 | .45  14.2  37.5  |.45 16,1 47.3  |.45  21.8 43.2
plus {4.3) - (29.0) - (56.6) (49.4) (s6.2) (76.1)
East .65 22,1 45,7 .65 17,3 32,5 .65  18.9 39.3 .65  25.9 35.8
Green- {4.6) - {32.8) - (62.8) (53.9) (90.4)  (B1.1)
land .22 8,8 45.7 | .22 8.5 44,3 |.22  10.3 59.5 |.22  14.0 58.8
(4.0} - (25.1) - {49.3)}) (44.0) (79.6) (60.3)
- - - .20 1.3 68.7 .20 11.5 T5.6 .20 14,0 67.8
- - - .35 18.8 68.7 L35 17.4 66.3 .35 20,6 56.1
1975 | C.22 - - - .45 25,3 68.7 |.45 20.3 61.8 .45  23.7 49.7
- - - .65 31,4 68.7 .65 24.5 5%.9 .65 28,1 39.3
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Subarea 1 cod:

trends in effort for some vessel categories, 1968-74.
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Subarea 1 cod samples, 1975. Commercial otter trawlers.
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Fig. 3. Subarea 1 cod samples, 1975. Commercial otter trawlers.
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