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1. Description of the Fishery

The fishery for cod in Subarea 1 is partly an offshore fishery, mainly by large
trawlers using bottom otter trawls, and partly a coastal and fjord fishery in
which the major part of the catch is taken by pound-nets. The pound-net season
is generally from May-June to September, but in 1984 pound nets seem to have

been used as late as in October.

In 1984 offshore fishing was conducted also by some vessels fishing with long-
lines and bottom gill nets. Offshore catches by these gears accounted for
approximately 77 of the total offshore catch, the remaining 937 being taken
by trawl (Table 1).

The trawlers catch accounted for 59%‘of the total SA 1 catch of cod in 1984
compared to about 67% in 1983 and 50% in 1982.

Division 1E was the most important division for the offshore fishery in 1984,
closely followed by Division 1D, whereas for the inshore fishery Division 1D

was the most important followed by Division 1C. The three northern divisions

supplied about 1/3 of the inshore catch, whereas offshore virtually no cod fishing

took place in these divisions.

About 1/3 of the total catch of cod in 1984 was caught in the pericd August-
September (Table 2).

Fishing effort has been reported by some of the trawlers only. Their overall
catch per unit effort decreased from 1981 (3.3 t/hour) through 1982 and 1983
to a level of just below 1 t/hour in 1984, the lowest since 1977 (Téble 3).

In the past, catch per unit effort has generally been high in the [irst half
of the year, then decreasing from June-July to September-October. Howevér,

after the usual decrease from June to September, catch per unit effort in 1983




did not increase but fluctuated at the low level from September 1983 through
1984, the only exceptance being August- 1984. Information from the first months
of 1985 does not indicate any‘imp;ovéﬁent in the situation.

Not much information is availabiea on ‘discarding in 1984, The phenomenon is
mainly occurring in the pound-net fishery. Apart from a record of 27% discards

(by numbers), in a pound-net catch in Division 1B, the rate of discarding does
not seem to have been high in 1984,

Fishing over the last 10 years has been regulated by total allowable catches
(see Table 4) and by a minimum mesh size in trawls, A minimum size of 40cm

for cod landed in Greenland is prescribed.

2. Nominal Catches

The catches over the last ten years are given in Table 4. During that period the
catches varied between 30 000 and 99 000 tonnés. From the low level of 33 000
tonnes in. 1976 the catches increased up to 99 000 tonnes in 1979, In 1980 to
1982 catches were at a level of about 50 000 tonnes annually, increasing to

63 000 tonnes in 1983 followed by a significant decrease to 30 000 tonnes

in 1984, which is the lowest recorded in Subarea 1 since 1952.

The TAC's over thelast ten years are also given in Table 4. In the period 1978-

81 direct cod fishing was allowed only for Greenlandic vessels.

3. Catch in Numbers per Age Group

In 1984 there were some sampling problems and therefore, it was neccessary
to use samples also for other months,divisions and gears than they were sampled
for. Especially the inshore catches taken by gears other than poundnets were

poorly sampled.

Because of two very dominating year classes the bias introduced to the age
composition of the total catch was less severe. The numbers per age group in

1984 by division and gear are given in Table 5.

4. Catch Composition

‘The age composition of the total catch is strongly dominated by the year-classes

1977 and 1979 which contribute 20% and 58% respectively to the total numbers
(Table 5). The 1977 year class was predominantly caught in the offshore fishery
whereas the 1979 year class.was caught in equal numbers in in- and offshore
waters. The 1980 year class ‘which is almost lacking in the offshore fishery
accounts for 227 by numbers in the inshore fishery.

The catches at age 1965-84 are summarised in Table 6.

5. Mean Weight at Age i

The mean weight-at-age in the major Greenlandic fisheries (trawl, long line
and pound net) fluctuates only little during the sampling period (+10%). The

average mean weights for these fisheries together with mean weight from German

~ samples (combined research and commercial data) are given in Table 7. The

values from the German: samples are considerably higher than in the Greenlandic
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samples. This can be due to both geographical and temporal reasons as the German
samples are based exclusively on data from the two southern divisions (1E and

1F) in the 4th quarter.

The mean weight- at- age used in -the . projection is based on the mean weights
from the German trawl survey and from the Greenlandic trawl fishery. As-little
growth is expected during the winter the German data reflects the weight by
1 January 1985 (age shifted one year) whe;‘eas tha Greenlandic data, which

primarily are based on first-quarter catches, reflects mean weight 1 January

1984, The mean of these weight-at-age data is then used as weight 1 January.

- To account for the growth during the year the average weight of two successive

age groups is used (i.e. the weight of a 7 year cod is the mean of the'7 and

'8 year cod the 1 January). The resulting weight-at-age vector is given in

Table 8.
6. Maturity at Age

Data on maturity at age based on catches from the German trawl survey are shown
in Table 9 (classification criﬁeria from Maier 1908). As the gonads at the
time of the survey are not very developed there is doubt on whether the stage
2 fish are spawning in the following year. The authors decided to allocate
the stag;a 2 ‘fish proportionally to the distribution of stage 1 and 3+ (stage
1 to be immature, stage 3+ to be mature). A sample from West Greenland taken

just before spawning in 1985 gave similar results.

Since the results are not significantly different from those obtained from

the 1983 survey which were used in the 1984 assessment, the previous maturation

ogive was used in the.projection.

Further studies are envisaged particularly in relation to possible differences

between the maturation rate of males and females.

7. Survey Results

Stratified-random bottom trawl sufveys off West Greenland have been conducted
in November/December 1982 and 1983 by RV "Walther Herwig" and in late October/
November 1984 by RV "Anton Dohrn". The survey area includes the West Green-
land shelf outside the 3-mile limit and the continental slope down to 600m

depth, extending from the southern part of Division 1B (south of 67° southward

as illustrated in Figure 2. The area consists of 7 main strata equal to Divi-

~sions 1B-F or parts thereof. The main strata are subdivided each by 100m

depth  zones between 0-600m into 6 substrata, except in Division 1F (stratum
7), where a substratification was only roughly possible by 200m depth zones

due to the lack of suitable bathy-metric charts.. Stratum 4, west of 55° mainly

. containing. depths exceeding 600m has for the first time been covered down to 600m

depth by the 1984 survey. Strata areas (nm’) are given in Table 10. The strati-
fication ‘is generally based on the scheme developed for Subarea 1 by Carlsson

and Kanneworff and describe‘d' in the NAFO Survey Manual (Doubleday, 1981).

Biomass and abundance estimates were obtained by applying the "swept area"
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rhethoq with the following trawl parameters:

Towing time v © 30 minutes

Towmg speed 4,5 knots (average)
“ Horizontal net openlng . 22 metres (standard survey trawl)

Lacking a reliable estimate of the catchabilityvcoefficient., it was taken

as 1.0 to avoid overestimation of stock biomass and abundance,

‘During- the surveys from 1982 to6 1984 the number of randomlydistributed fishing
stations o'c_éupied amounted to 111, 153 and 162 respectively. The results were
based on 98, 142 and 158 valid sets (see Table 11).

The coVefage of the survey area-accordingly. improved from 203 nm’ - per ‘set to

140 nm® and 127 nm* respectively.

Cod biomass and abundance estimates for the total survey area off West Green-
land of 19 864 nm® in 1982 and 1983 and of 20 133 nm® in 1984 (including stratum

"4) amounted to:

year tonnes - nos (.'000)

1982 179 934 + 37 % 109 039 + 36.1%
1983 98 843 + 28.57% 59 375 + 26.5%
1984 - 24 945 + 39.7% 16 110 + 39.1%

- The confidence intervals are given at the 95% level of significance.

.Fyor' technical reasons RV "Walthef Herwig" had ~to be replaced for ‘the 1984
survey by RV "Anton Dohrn". However, experience from a 12 years. time series
of bottom. trawl surveys  in Division 2J has confirmed that the fishing power
of -both vessels did not differ 31gn1f1cantly provided that equal standard

survey gears as well as towing speeds were used.

Since: 1982 the survey results reveal a drastic decline in cod biomass and
‘abundance: which was observed not only for the ovefall survey area (Figure 4) but
‘for all divisions ‘as shown in detail in Table 11. Indications of the reduced
‘stock size in 1983 and 1984 were also conflrmed by continuous echosounder

recordi ings between etauons .

The agelcomposit‘ion of the West. Greenland cod stock since 1982 as obtained
from survey data (Table 11) shows predominance of the ydunger ages of which
year - classes 1977 and 1579 are clearly outstanding although drastically deciining in
numbers over the 3-year period. Cod of age 8 and older amount to only 2-3%
in numbers. ' The former good year-class 1973 was already reduced to 2% of the
total stock abundance in .1982 and practically absent in 1984, The censequence
of this development is adrastically reduced stock size in 1984 with year-class
1979 - (age 5) predominating (517 by numbers). Cod of age 6 and older made up
" only. 20% including year class 1977 (13%). The .same trend is seen when comparing
the lengt~h frequencies by Division and for the whole area (Figires 3) for 1984
~with those for the preceding years ‘as given SCR Doc. 84/VI/93. Mean lengths
at age as obtained from survey results -are glven by Division and for the whole

" 'survey area in Table 12

'It is noteworthy that- for the first time in the tree years bottom trawl survey
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practice off West CGreenland few specimen of O0-Group cod (year class 1984)
were obtained in -all divisions. It should be remembered that the O=group cod

is not quantitavely represented in the catch due to selectivity,

The -inclusion of stratum 4 in the area surveyed in 1984 did not show any sub-

stantial number of cod in the deeper waters of the continental slope.

8. Correlation between Survey Results and Catch Rates (Figure 4)

Catch rates in the Greenlandic trawl fishery in Divisions 1D and 1E

show a declining trend very similar to what is found in the German survey .

Biomass estimates.

Data on catch-rates in the inshore fishery are not available (effort presently
not recorded) but no substantial change in effort is expected in the 4th quarter
over the last years, where the catches mainly come from hook and gillnet fishery.

The trend in catches in this fishery also shows a significant decline,

9. Future Recruitment

Year-class 1981

Initially the strength of that year-class was estimated as rather podr based
on unfavourable hydrographic conditions and very low larval abundance. There-
fore recruitment at age 3 of 20 million fish was used. The relative low abundan-
ce of that year-class at ages 1 to 3 in the subsequent German trawl surveys

\

give no reason to change the initial estimate,

Year-class 1982

Based mainly on the high abundance of codlarvac in plankton catches the 1982
year-class was supposed to be a relatively good one and was estimated as 200
million recruits at age 3. However, in the - German trawl surveys the 1982
year-class was observed for the first time at age 2 in only very small numbers.
Also Danish research vessel catches with small meshed gear (shrimp. trawl)
conducted on standard ‘stations during 1983 and 1984 did not contain cod of
that year-class. The recruitment estimate has therefore been reduced to 20

million fish.

- Year-class 1983

The strength of the 1983 yearesclass was initially estimated as poor based

mainly on observations of relatively cold water over the banks during 1983.
A tentative figure of 20 million fish at age 3 was proposed for its abundance.
There is no reason to change the previous assumption since that year—cliss was

virtually absent in subsequent surveys.

Year-class 1984

It is known that O-group fish drift with the current from East Greenland waters

to West Greenland. It is therefore interesting to note -that the  Icelandic
1984 O-group survey (ICES C.M, 1985/Assess:6) in East Greenlandic waters gave
a very high abundance index of O-group cod about 3 times that for the 1973

yearclass.

O-group cod were caught at West Greenland in the R.V. "Anton Dohrn" trawl survey

late October/November 1984. This is the first time that these'surveys (carried

out since 1982) show occurrence of O-group fish.
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The extrémely cold winters of 1982/83 and 1983/84 cooled the upper water masses
in the Davis Strait ‘resulting in negatlve temperature anomaLes of 1° to 2°
C throughout the following year (Stein, M. and Buch, E. 1985) This low tempera—

ture may have already influenced the survival of the 1984 yearclass.

It will be highly interesting and hecessafy to follow the 1984 year-class
_closely in the following year to see whether it is more abundant than is to

be expected from températufe observations.

Bearlng in m1nd the revision of the first estlmate of the 1982 year—class the
authors do suggest not to use an estimate higher than 20 million fish unless
subsequent observations in 1985 support a more optlmlstlc estimate. The pro-

jection 1is ‘only marginally affected by the assumption about that year-class.

10. Assessment results (Table 13)

The stock in number-at-age at the end of 1984 has been calculated from the
abundance estimate of the October/November survey with 1/12 of the natural

mortality and deducting the December catch in numbers-at-age.

Total mortality (Z) was calculated from this estimate and the corresponding

one from the 1983 survey as 1.6 on age 5 and older cod. This value was

apportioned to: -

i). Natural mortality (0.20)
ii) . Fishing mortality (0,57; about the same level as last year)
iii) Emigration coefficient (0.83; compared to 0.47 in 1983)

The ICES Working Group on Cod Stocks off Fast Greenland (Anon., 1985) provided
an estimate of immigrants from West Greenland of about 4 million cod (age 5+)

Vyin 1984, based on trawl surveys in that area.

‘0f the possible total 1loss due| to -emigration of about 23 million fish, as

estimated from the present West Greenland assessment, about 19 million are

..ones.

thus still unexplained, compared

" This lend some support to the
West Greenland cod stock is due

show considerable migration of

account for the rest of the estimated losses.

stock,

the number in question is

to 13 million in 1983.

hypothesis that the present reduction in the
to vast migrations. Earlier tagging experiments
West Greenland cod to Iceland which might
Compared to the Icelahdic cod

s very -low making such a migration difficult

to detect in the Icelandic assessment (Schopka, pers. comm.).

The only biological explanation

grants from West Greenland have

at hand is that on the way to Iceland the emi-

passed through the East Greenland region out-

side the survey area or during the period between the survey. Previous tagging

experiments have shown that it

distance within the time period.r

‘11, Emigration rate used in Projel

for

equired for this hypothesis. _,

is possible large cod to Lravel such a

ctions

Previous . estimates of emigration
The ICES North-Western WG

coefficients are much lower than the present

(Anon, 1971) found an emigration coefficient
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of 0.29 combining the migration from Divisions IE-F and Eastgreenland. With
only little migration from the northern divisions this led to a emigration
coefficient of 0.05 for the total West Greenland stock when weighted by the

catch distribution by division at that time.

As will be known much of the variation in the Greenlandic cod stock size
and distribution can be attributed to the overall temperature regime (Hermann
et ‘al, 1964). The water temperature in both 1983 and 1984 showed 'significant
negative anomalies and it is thus tempting to. relate the recent massmigrations

to the temperature conditions.

- If migration is temperature dependent the setting of ‘a reliable emigration

coefficient for the projection period is very difficult as mean temperatures

show great and unpredictable variations (Stein and Buch, 1985). A value of 0.3

which lays between the historical average and the high values for the last

years,was used for the projection period.

12, Projection of catches and stdck sizes 1986-1987

The parameters used to project catches and the size of the biomass of the
cod stock at age 3 and older as well as the spawning stock biomass are dis-
cussed in the preceeding sections and are given in Table 14, The numbers at
age at the beginning of 1985 are taken from Table 13 (stock size 31 December,
ages shifted by one year). Projections were carried out for two- different
levels of catch in 1985: ’ ’

A.  Assuming a catch of 28 300 tonnes. This level is derived from the TAC

of 25 000 tonnes for Greenlandic vessels and the allowance for German
trawlers to fish the unused part (3 300 tonnes) of their 1984 quota in
early 1985,
This level of catch is, however, associated with a very high fishing mor-
tality of 1.844 at the present very low level of the exploitable biomass.
Therefore, it seems unlikely that a catch of that magnitude can be taken
in.1985,

B. vA‘ssuming a catch of 13 100 tonnes. This level of catch is associated with
the fishing mortality of 0.568 estimated for 1984.

The results of the calculations are given in Tables 15 and 16 covering various
management options. Catches in 1986 and resulting stock sizes at the beginning
of 1987 are shown in Figure 5 for the range of fishing mortality between F=0

and FM AX®

13. Management considerations

No detailed calculations of projected catches are in fact, necessary for
describing the extreme bad situation for the cod stock in Subarea 1 as it
has developed over the last few years. The evidences of a disaster are brought
readily forward by trends in catches both inshore and offshore and by the
resulf.s of trav){l _surveyé. Total nominal catch decreased from about 63 thousand
tons in 1983 tblr about 30 thousand tons in 1984 leaving more than 50% of the
TAC unused. Trawlable biomass/stock abundance estimated from the‘ trawl surveys

by ‘the end of the two years were 99 thousand tons/59 million. fish and 25
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thousand tons/16 million fish, respectively (95% confidence intervals ranging

from 26-40%).

The inshore stock component is not included in the estimate from the trawl
surveys, However, this componenl does not seem Lo account for any >surprise_
of an increase in catch since in the fourth quarter of the year (i.e. at the
time of the trawl surveys) the inshore catches were about 8,2 thousand tons

ih 1982 but decreased to 3,9 and 2,4 thousand tons in 1983 and 1984, respectively.

Clearly, therefore, there seems no hope of the 1985-86 catches being higher
than that in 1984, unless some unexpected recruitment or immigration takes

place. However, as already explained in Section 9, it has not been possible

" to  maintain the initial expectation .of some improvement by the recruitment

of the 1982 year-class.

The authors also regard it unlikely that the TAC of 28,300 tons set for 1985

will be taken, but regard catches of about 10-15 thousand tons more realistic.

_Although detailed catch projections do not seem necessary, the authors have

presented projections in 'accorglance: with the request to NAFO by Denmark on

behalf ‘of Greenland (Tables 15 and 16, Fig. 5). However, the authors- do-not

: feel that present knowledge on future recruitment allows for catch and stock

projections beyond ‘1986 and 1987 respectively, because for 1985 51% of the
stock .biomass (age 3+) by the beginning of the year and about -29%. of the
expected catch for the year are based on the recruiting year-classes ‘1981 and
1982, which were set at the conventional level. (20 million cod at age 3) of -

poor yearclasses (see Section 9).

The calculations show that the fishing mbrtality coefficient (F) corresponding
to the catch of 30 thousand tons in 1984 was about 0.57 which is between the
Fd 1 and Fmax estimates from last year. However, in order to maintain that

catch level in 1985, F would have to be more than three times as high, and

“to increase to the very unrealistic level of above 8 to maintain such a catch

level in 1986 (by the assumed low recruitment). In other words: not even catches
of* the -1984-level ‘are likely to occur until such a time' that recruitment

improves considerably.

The spa.lwrning stock biomass ‘left after the 1984 fishéry is as low as about

18 thousand tons. This is the lowest estimate over more than 25 years. Esti-
mates of the spawning biomass for the period 1962-83 were presented in Redbook
1983, p. 32, and show that the present low level was approached only for the
period 1975-78. For the remainder of the period the estimates were .considerably

higher, although decreasing from the 'high level of 700 thousand tons by 1962.

Under the present circumstances only .a catch level of- less than 10 thousand

tons in 1986 seems .to give a chance of maintaining the recent level of spawning
stock by 1987.

Under such conditions catch rétes may well be so low that the fishery 'regulates

itself, However, the authors recommend that the fishery remains under strict

. management, both in order to preserve a spawning potential and -to- take the

specific circumstances  explained below into  account, should an improvement

in s‘to‘ck situation occur due to an abundant recruiting yearclass.
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Unless the now 65-year-long cod period at West Greenland really has come to
an end, the occurence of a relatively good year class is to be expected at some
time. A situation somewhat similar to that in 1976-77, when the good yearclass
1973 suddenly came into the stock after a series of‘years with poor recruitment,
would then occur. However, since present stock level is well below that before
the 1973 year-class recruited, a future improvement is likely to be relatively
much more drastic. In a situation where the major part of the fishable stock
would consist of three years old fish substantial discarding will occur and -
landings will consist almost: entirely of fish just abo\‘ze the minimum landing
size of 40 cm. Although the amount of fish below 40 cm would have decreased
the following year (unless two consecutive good year classes were recruiting)
there could still be a considerable proportion of discards. Both from the point
of view of harvesting a year class to give maximum yield per recruit, and from
the point of view of rebuilding a spawning stock, such a situation would call

for strict measures with a great potential benefit some years later,

An improvement may occur by the 1984 year-class (see Section 9). Bearing in
mind, however, that the estimate of the strength of the 1982 year-class has
had to be reduced from the initial 200 million fish at age 3 to a poor level
of 20 million fish, a revision of a hitherto unseen magnitude (bossibly due
to extreme ‘environmental condition 1982-84), the authors feel that further
information of the 1984 year-class, at least through 1985, has to become avail-
able before any quantitative estimate can be given. Therefore the year-class
has been incorporated in the projections by a conservative figure of 20 million
fish at age 3. ‘

However, for the reasons given above the autho‘rs advice to maintain very strict
catch regulations (TAC below 10 thousand tonr‘les) and to introduce management
measures to specifically protect young fish (su‘ch as a temporary ban on directed
cod fishing) if an abundant year-class is exjpected to enter the exploitable
stock since even a low catch of fish of marketable size can be taken only by

sacrifying great amounts of small fish in such ja situation.
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TABLE 1  SUBAREA 1 COD, NOMIMAL CATCH In 1984 (PROVISIONAL FIGURES)
mopem== [N TONNES. POUND NET CATCHES ARE ESTIMATED FOR DIVISION 1R
AS BEELNG 3/4 QF THF TuTal. MICELLANEOQUS GEAR CATCHES JUNE
10 SEPTFMARER. FOR OIVISTOUN 1C = 1F THE POUND NET CATCHES ARE
“ESTTMATFD AS BEELMG 3/4 OF THE MISCFLLANEOUS GEAR CATCHES
JUNF = SEPTFHMRER PLUS 3/8 OF THF OCTORER CATCHES.
A PART OF THE OTFER TRAWL CAICHFS (4 035 TONMES) ARFE ONLY
REPORTED BY MONTH AMD ARE THEREFORE ALLOCATED TO DIVISIONS
IN PROPORTLON TO TuF REST uF THE OITER TRAWL CATCHES.

DIV, OTTER 1RRWL LOUG LEINES GlLL wEl POUND NFT  M[{SC.GEAR TOTAL

OFFFSHORE OUFFSHORE OFFSHURE INSHORE INSHORE
14 - - - - 141 141
14 1 - - 947 747 1 695
1¢ - - - R12 979 1 791
10 6 407 19 8 3 452 1 484 11 370
1F 6 792 . 989 413 475 523 "9 162
1¢ 4 274 269 159 442 313 5 457
TOTAL 17 474 1 247 580 6 128 4 187 29 616

TaBLF 2 SURAREA 1 COD, NOWTWNAL CATCHES 1984 (PROVISIONAL FIGIUHRFS)

mmee===  Tu TONMES PER MONTH AWD DIVIS[ON.,
DIVISION : "4 : 18 : 1¢ N HE ) : AF T NK : TOTAL :
MOLTH oz : : : : : : T MONTH :
J AN : -z 23 T 115> 1 1128 @ 2% @ 233 @ 1734 :
FeR : - 33 1o 2 431 191 : - 2 658
MAR : - 3 20 3 : 12 = 339 ¢ 829 ¢ 167 : 1376 :
APR : 1 59 34 9 oz 965 + 1160 : 544 3 2750 :
MAY : 1 o 135 47 164 ; 239 : 336 795 3 1695
Jun : + 567 ; 407 : 525 : 200 : 114 174 : 1987 :
JuL : 7 40dG 372 : 030 3 b4 109 ¢ 681 : 2247 :
AUG : 12 167 = M1 2 6099 5 1107 ¢ 66 : 825 3 6377
SeP : 27 = 127 ¢ 87 : 2831 : 1076 : 160 163 : 4449
0cT : 56 = 5¢ 230 : 4371 ¢ 470 = 612 : 103 = 1954
NGV - : X B 75 : 506 : 2Ny 956 : 169 : 314 : 2255 :
pLEC : o 31 2 : 365 = 893 : 278 : 56 ¢ 2134 :
ToTaL 1471 2 1695 ¢ 1791 @ 9872 ¢ 7824 : 4258 : 4u3S : 29616 :
pIV. : : : : : : : : :
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TABLE 7 AFAN WETGHT AT AGE TN THE MAIN FISHERTES OFF WEST

—— - GREENL AND 1984 (KB). ‘ Co e *
ONLY FISH ARBOVE [HE mTnTMlm LANDING STZE (40 €M) ARE
INCLUDED. THE WELGHT OF IHe 35 AND & YFEARS OLD °COD
GTVEN IN 'THE- TABLE WILL THUS RE SOMEWHAT HIGHER THAN
THE AVERAGE IN THE POPULATION.

: T GERMAN = GREEHL. ¢ GREENL. @

AGE s TRAWL : TRAWL : LONG LUHE @ POUND NET
t JAR=APR ¢ OCF=nOV *  APReDEC 3 MAY=SFP .3

T +ANG : : : :

3 : ‘ : Ueblh : H _ :
4 e ad5 H Ues86 : T.11 : 0.98 :
5 : 1.28 s 1.42 : lo 66 : © 149 :
6 : 192 : 2.34 : P97 : 2.19 :
? : 2s39 - ¢ 3.63 H 2o08 H 2,84 :
8 : 5a001 : b 07 : 598 : 3.00 2
Q9 3086 2 bo40 s bl 3 L0 e
11 s 495 : 769 : 5.35 @ :
1+ 417 : : 6a b 8 H

IABLE 8. MEAW WFLIGHY AT AGE USED Tn THE PROJECTION

@ o= @ e G an @

: : . 3 MEAN OF : MEAN :

AGE 1 JAn : 1 JAn T 1 JaAN P WEIGHTS H
: : 1984 : 19895 : WEIGHTS T USFD IM :

: : : : PROJECT. @

6 2 UauS5 D.64% 3 Ve?5 ¢ 0.91 @

5 : 128 : 0.86%x 107 : 1.37 H

6. T 192 : 1e61 : 167 : 2.00 :

7 : - 2439 : 2227 : 2.53% : 2.75 :

8 H 3,01 E 3,30 : 5.16 1 3.50 s

9Q : 3.86 : 3.79 : 5.83 : 5.94 :

10 4e95 ¢ 5412 = LoObk ¢ 4.92
11 : 4,17 : .42 LR 5.80 : 5.8t :

x CORRECTED FOR DIFFERENCE BETJEEN MEAN WFEIGHT IN THE
POPHLATTON AHD MEAN WEIGHT Twu THE CATCH,
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TABLE 9 SURAREA 1 COD, MATURITY AT AGE FROM 1984 SURVEY

- n > A G > KD N W G D o G O T D W D D R G Y R e D R > e O op G0 GRS On Y OB T G B e SO o @ G5 Th 50,0 GO @ @) O G [ 5P = G5 oD o D D B '

s STAGE : STAGE : STAGE : WUSBER ¢ NUMBER : % x 3: % MAT, @
AGE = 1 @ e : 34 2 IMaAT. : MATURE : MATURE z: 1986 3o
: : : : : : it ASSESS.:
(N 1 : : : 1 e : s 3
2 : L9 s : : 9 H 2 s
3 1 353 13 ¢ : 366 s - 1
b 122 = 91 @ 9 207 ¢ 15 7 sz 3 ¢
5 : 145 ¢ 737 : 283 : 390 775 : 66 15 ¢
o 3 1o 64 3 45 : 1 109 : 99 == 48 o
f oz 1 56 529 : 10 385 3 100 =2 83 ¢
8 ¢ : Z : 16 : : 18 100 =3 v6 3
9 : 5 3 KT : 49 s 100 o 99 s
10 : -3 7z : 7 100 <3¢ 100
11 : 1 s : : 1 LAV 100 @

x FOR COMPARISON WLTH THE FOLLOUWING COLUMN AGES HAVE TO BE
SHIFIED UP BY ONE YEAR. e

Tagle 10 STRAVA ARFAS IN SQUARE NAUITCAL MILES OFF WFST GREENLAND,
memmomeas  (NAFO SUBAREA 1, TERRITORTAL WATERS EXCLUDED)

. DIVISTUN/STRATUM NUMBER
DEPTH ZONF = - ‘
(METERS) = 18 ¢ 1Cc ¢ 4 = 1¢/D = 10 : 1E ¢ 1F : TOVAL ¢
: 1 2 5 4 5 = 6 7 s :
0 = 200 2 2121 3 2167 3 2500 : 17 3 2350 : 1938 : 2568 : 13661 :
201 = 400 = 506 3 313 2 ¥88 : (6 3 1018 3 742 0 971 3 4612
4U% = 600 = 564 : 415 3 234 1 178 T 259 @ 57 ¢+ 353 ¢ 1840 :
TOTAL  : 2991 : 2895 = 3722 : 269 : 3627 : 2737 : 3892 : 20133 :
STRATA BOUWDARIES: LATITUPES (&) LONGITUDES (w)
STRATUM  DIVISTUN
1 14 66°15%= 67° 4Nt 57°00°
2 1¢ 65°30"= 66°15° 57°00°
3 1¢ 64°15'= 65° 30" 55°00°
A 1¢/1D 63°45°= 65°350° 55°00'= 57°00°*
5 10 62064111 = 64°15" 55° 40
6 1€ AUP4L5 1= 62°30¢ 535°00°
7 1F 59°00°= 64°45" 64°00'= 50°00°
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TABLE 12 SUGAREA 1 COD, MEAN LENGIH AT AGE BY DIVISIONS AND
swmwseeo  SUBARFA 1 CONBINED FrOM 1936 SURVEY RESULTS,

DIVISL/STRATUML 1R+C

;r-ﬁw°—~--79--——[: 1=4
3 YEARCLS 3 AGE I

S Othd luttal bt
;o 1984 I 7.50
.'; "Qt’)vs H 1 I -
H 1942 3 27 1 25406
H 1981 3 3 1 29.12
s 1980 5 b1 bhlb2
: 1979 2 5 | 57.21
H 1978 . 6 T 52,50
H 1977 ¢ 7 1.71.96
: 1976 - 8 1 -
: 1975 3. 9 1L 79.%7
: 1974 3 10 o rl
: 1973 11 1 -

2 ‘6o ‘96 ‘92 ‘94 "08 6D ‘60 83 ‘66 ‘08 "S5 "848 ‘80 08 ‘60 '

10
5
9,22
19,50
27.%4
36,74
43.7¢
52.58
57.91
68,15
68,55
73,11
87.21

se

®0 ‘s 6o ‘68 sa

‘€® @s 08 06 @2 €3 D9 0D 09 86

1€
6

10.50
30,30
34,645
44,67
92595
6031
67a5
76,60
80,45
8,50
(94,50

20 396 08 "9v &G "36 wO ‘€0 ‘@6 ‘0O

29 98 ‘ve "80 68 "ae °

AF
7

9.90
30,00
34,21
44,15
53.53
61.66
67 .66
76.58
79.91
87,63
79.50

89 99 ‘66 *6° 00 @6 ‘@5 ‘98 08 "3 ‘38 ‘8¢ ‘@€ ‘as

1R=F 1 SaA-1
Z 1=7 I0OVERALL

oI ALK
hehinbadabal S aded ettt
B.59 I 9,22
19,501 19,50
25,74 I 26,58
36,58 1 $4.79
46,05 1 44,09
53,14 1 52.81
60,36 1 60,22
67.9%5 .1 67,70
73,12 1 72,79
79.19 1 78.88
87,68 1 B8B.40
79.50 1 79.50

%0 ‘ae

‘08 "8® ‘48 ‘Be "00 ‘v

98 60 ‘as ‘se 9o ‘90 ‘88 ‘86

- s P o T e S S S P OO D G TD AN Ge DGR D D A N D P 6 &P TP A0 WD A3 W on © @D W QN S w0 AR g €D O G TP B 65D W 0 N WD T @ G T 6D W 5D
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