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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 7% of the total offshore catch, the remaining 93% being taken
by trawl (Table 1).

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

Division lE 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 IC . 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 period 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 (Table 3).

In the past, catch per unit effort has generally been high in the first half
of the year then decreasing from June-July to September-October. However,
after the usual decrease from June to September, catch per unit effort in 1983



t.

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 improvement in the situation.-

Not much information is available 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 IB, 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.

Nominal Catches

The catches over the last ten years are given in Table 40 During that period the

catches varied between 30 000 and 99 000 tonnes. 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 morthelast ten years are also given in Table 4. In the period 1978-

81 direct cod fishing was allowed only for Greenlandic vessels.

Catch in NumbersEtr Age GE2121

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.

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 22% by numbers in the inshore fishery.

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

Mean Weight  at Age 

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 Greeniandic



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) whereas the 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 succesAve
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. MatuELLLJLLARL

Data on maturity at age based on catches from the German trawl survey are shown

in Table 9 (classification criteria 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 stage 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 surveys 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 o 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' mairdy
containing. depths exceeding 600m has for the first time been covered down to 600m
depth by the 1984 survey. Strata areas (nm 2 ) are given in Table 10. The strati-

fication is generally based on the scheme developed for Subarea 1 by Carlsson
and Kanneworff and described in the NAFO Survey Manual (Doubleday, 1981).

Biomass and abundance estimates were obtained by applying the "swept area"



4.5 knots average)
22 metres (standard survey trawl)Horizontal net opening

reliable estimate of the catchability coefficient, it was takenLacking a

method with the following trawl parameters:

30 minutes

as 1.0 to avoid overestimation of stock biomass and abundance.

During the surveys from 1982 to 1984 the number of randomly distributed fishing
stations occupied amounted to 111, 153 and 162 respectively. The results were
based on 98, 142 and 158 valid sets (see Table 11).

The coverage of the survey area accordingly improved from 203 nm 2 per set to

140 nm 2 and 127 nm 2 respectively.

Cod biomass and abundance estimates for the total survey area off West Green-.
land of 19 864 nm 2 in 1982 and 1983 and of 20 133 nm 2 in 1984 (including stratum

4) amounted to

year	 tonnes	 nos (1000)

1982	 179 934 + 37 7	 109 039 + 36.1%
1983	 98 843 + 2805%	 59 375 + 26.57'
1984	 24 945 + 39.7%	 16 110 + 39.17

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

For technical reasons RV "Walther Herwig" had to be replaced for the 1984
survey by RV "Anton Dohrn i . 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 significantly 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 overall 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 confirmed by continuous echosounder
recordings between stations.

The age composition	 of the West Greenland cod stock since 1982 as obtained
from survey data (Table 11) shows predominance of the younger ages of which
year classes 1977 and1979are Clearly outstanding althcmgh drastically declining 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 consequence
of this development is a drastically reduced stock size in 1984 with year-class
1979 (age 5) predominating (51% by numbers). Cod of age 6 and c4der made up
only 20% including year class 1977 (13%). The same trend is seen when comparing
the length frequencies by Division and for the whole area (Figures 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 given 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



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  Surve Results and Catch Rabes (Figure 4)

practice off West Greenland few specimen of 0-Group cod (year class 1984)

were obtained in all divisions. It should be remembered that the 0-group cod

is not quantitavely represented in the catch due to selectivity.

Catch rates in the Greenlandic trawl fishery in Divisions 1D and lE
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 gilinet fishery.
The trend in catches in this fishery also shows a significant decline.

Year-class 1981
Initially the strength of that year-class was estimated as rather poor 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 cod larvae 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 year,class 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-class was
virtually absent in subsequent surveys.

Year-class 1984
It is known that 0-group fish drift with the current from East Greenland waters

to West Greenland. It is therefore interesting to note that the Icelandic

1984 0-group survey (ICES C.M. 1985/Assess:6) in East Greenlandic waters gave
a very high abundance index of 0-group cod about 3 times that for the 1973

yearclass.

0-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 0-group fish.



The extremely cold winters
Davis Strait resulting in negative temperature anomaltes 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 necessary to follow the 1984year-class
closely in the following year to see whether it is more abundant than is to

be expected from temperature observations.

of • 1982/83 and 1983/84 cooled the upper water • masses

Bearing in mind the revision of the first estimate 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 optimistic estimate. The pro-

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

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.eat-age.

10. Assessment results (Table 1

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

Natural mortality (0.20)

Fishing mortality (0.57; about the same level as last year)
iii)	 Emigration coefficient (0883; compared to 0.47 in 1983)

The ICES Working Group on Cod Stocks off East Greenland (Anon., 1985) provided
an estimate of immigrants from West Greenland of about 4 million cod (age 5+)
in 1984, based on trawl surveys in that area.

Of the possible total loss due to emigration of about 23 million fish, as
estimated	 from the present West Greenland assessment, about 19 million are
thus still unexplained compared to 13 million in 1983.

This lend some support to the hypothesis that the present reduction in the

West Greenland cod stock is due to vast migrations. Earlier tagging experiments

show considerable migration of West Greenland cod to Iceland which might

account for the rest of the estimated losses. Compared to the Icelandic cod
stock, the number in question is very low making such a migration difficult

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

The only biological explanation at hand is that on the way to Iceland the emi-

grants from West Greenland have passed through the East Greenland region out-

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

experiments have shown that iLiis possible for [arge cod. to Lravel such a

distance within the time period yequired for this hypothesis.

11. Emigration rate used in 

Previous . estimates of emigration coefficients are much lower than the present

ones. The ICES North-Western WG (Anon. 1971) found an emigration coefficient
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of 0.29 combining the migration from Divisions 1E-1' 1 and Easlgreenland. With

only little migration from the northern divisions this led to a emigration

coefficient of 0.05 for the total West Green1and 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 iiies.5migrations

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.

Pro ection of catches and stock 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:

. 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.

Assuming 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 F
MAX'

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

results of trawl surveys. Total nominal catch decreased from about 63 thousand

tons in 1983 to 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



95% confidence intervals rangingfish, respectively

The inshore stock component Ts not inJ6ded in the estimate frOm the trawl
surveys. However, this component does not seem to 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
in 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 thotsand tons more realistic.

Although detailed catch projections do not seem necessary, the authors have
presented projections in accordance with tIe request to NAFO by Denmark on
behalf of Greenland (Tables 15 and

.
nd 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 mortality coefficient (F) corresponding
to the catch of 30 thousand tons in 1984 was about 0.57 which is between the
F0.1 and F__ 

x 
estimates from last year. However, in order to maintain that
ma 

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 spawning stock biomass left after the 1984 fishery 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.
Un der 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
s tock by 1987.

Under such conditions catch rates 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 stock situation occur due to an abundant recruiting yearclass.

thousand tons/16 million
from 26-40%).



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 above 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 (possibly 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 authors advice to maintain very strict

catch ragulations (TAC below 10 thousand tonnes) and to introduce management

measures to specifically protect young fish (such as a temporary ban on directed

cod fishing) if an abundant year-class is expected 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 a situation.
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TABLE • 	 S03ARFA	 1 Coo, NOmINAL CATCH TN 	 1984 (PR0V1SIONA	 FIGURES)
IN ToNNFS. POUND NFT 	 CAfcHES ARF EsTimATEn	 FOR DIvIsIoN 18
AS REFINt, 3/4 OF THF	 ToTAI mICELLANFO0S GEAR CATCHES JUNE
10 sEPTFmRER. FOR 0TVISToN IC —	 1F THE P0010 NET CA T CHES ARE
tS1TkiA1Fo AS REFIN6 3/4 OF THE m ISCFLLANEOuS GEAR	 CATCHES
J I INF	 SEPIFNREw PLUS 3/6 oF THF OCTOBER CATCHES®
A p ART	 OF •iHE OTIER FRAwL cAirliFs (4 035 TONNES) ARE ONLY
RFP0RTED RI NIONTH Atio ARE IHERFF0RE ALLOCATED TO DIVISIONS
IN PROPORTION ro THF	 REsi oF THE 01TER TRAWL CATCHES.

DIV.	 oTlFk	 1RAwL	 LO14G LINTS
	

GILL .4F1	 POUND NFT	 MISC.GFAR	 TOTAL
oFFFSHoRt	 oFfsHokE

	 OFFSHURE	 INSHoRE	 1:NSHORE
. d06,000MOMPOMMOMENMWS ....	 .

1ik	 -	 -	 -	 -	 141 	 141
it 	 1	 — 	—	 947	 747	 1	 695
I 	 —	 —	 —	 g12	 979	 -1	 791
Ii)	 6	 4u7	 19	 8	 3	 452	 1	 484	 11	 370
117 	 el	 79?	 .	 959	 4 	 475	 523	 •9	 162
11•	 4	 274	 269	 159	 442	 313	 5	 457

... .... amouam000rwmo.M .. 010 .	 .. endem,	 ....... ... csOcWWH'osMWS,oeEDWOWWmo.s.VOOSOIM . .. lawg4ocatemotattg.....011MOW

10 -1AL	 17	 414	 • 1	 241	 •	 560	 6	 128	 4	 167	 29	 616

TARLF	 2	 SuRA REA 	 1 C oD 	 N O vi T NA L 	 CATC H ES	 1984 ( PR o V 1S IONAL F TG IIR F S)
T • 	 roofts P E R	 mo NT H AilD	 D IVISIO N.

bl V l S i O N	 ' I A	 1ti	 1C	 :	 10	 :	 1E if

	

NK	 :	 TOTAL :
:m0hTH	 :	 MONTH

4.0epromsom	 . 	.	 -	 -	 4..	 . 	  . 	 	 ------:
JAN	 23
FEH	 :	 •-	 :	 36	 ;	

I	 :	 115	 :	 1126	 :	 234	 :	 233
	 :	

1 6735 46:	 _	 ..	 :

	

1	 :	 e	 :	 431	 ;	 191	 :	 -
m A ir	 :	 -	 -.	 ?o	 :	 3	 :	 12	 :	 339	 :	 829	 :	 167	 :	 1376 :
APP	 :	 I	 :	 59	 ; 34	 :	 9	 :	 943	 :	 1160	 :	 544	 :	 2750
mAY	 :	 1	 :	 133	 ;	 41	 :	 144*-	 23Y	 :	 33o	 :	 795	 *

m	 1987 '..
1695

Ji :	 +	 :	 56(	 :	 40/	 :	 525	 :	 200	 :	 114	 :	 174	 *, 
Jul.	 -	 7	 :	 404	 :	 372	 :	 oiu	 :	 44	 :	 109	 :	 681	 :	 2247 *.
AUG	 :	 12	 :	 16(	 :	 11)1	 :	 4o99	 :	 1107	 :	 66	 :	 825	 :	 6377 I.,
SEP	 :	 27	 :	 12/	 :	 81	 :	 2631	 :	 1074	 7.	 160	 :	 143	 :	 4449
ocT	 .	 56	 :	 S2	 :	 230	 :	 431	 :	 470	 :	 612	 :	 103	 :	 1954

:	 73	 ;	 209	 :	 956	 ;	 169	 :	 314N(aV	 :	 28	 506	 :	 2255
DEC	 :	 Q	 :	 31	 :	 2	 :	 865	 :	 893	 :	 278	 :	 56	 :	 2134 :

TuTAL	 :	 141	 :	 1695	 :	 1 /91	 :	 9872	 :	 7624	 :	 4258	 :	 4035	 :	 29616 :
01v.	 :	 :	 :	 :	 :	 :	 :
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tAlil_E 7	 ,1FAN	 I6H1 AT AuF TN IHE MAIN FISHERIES OFF WEST
GREENIANo 1934 (00.
WILY FISH ARDVE 1HE ;4TNTI-11111 LANDiNG SIZE (40 CM) ARE
INcLuoEn. IHE wFiGHT Of 1Ht 3 AND 4 YEARS 010 'COD
OVEN IN THE TARLF WILL THUS RE SOMEwHAT HIGHER THAN
1HE AVERAGE IN THE P6PU1ATION.
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JAN-A P R	 :	 0C1 NOV	 . APR-DFC
:	 +A116	 .	 -	 -..	 •.
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•-------.-----------: -----,----0----------.--_-_,-----:f	 .	 r
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11+	 :	 4.17	 :	 .•:	 o..1)6 •

OmMoommeoofts*.m	 	 .40400moomosomo.,rnms0sOmosooMos,....t.a.

1ABLE	 1EAN wFIGHT Al AGE USED Ti THE PROJECTION
4=6.0m0...soma
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,	 .
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'..;317
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1:0(17 .

	

9	 ;	 2 2..	 ;	
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7	 2.3	 2.7	 3i

	

1.9?	 1741	 17o7:

	

6	 •
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8	 3	 33
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5 :

	

9	 :3.86	 :	 37-79	 . 3,83	 :	 3794 •
7 lo

	

5.1?	 0.	 ;	 4,9?
4 
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4.99	 4..04

.17	 :	 7	 0.4?	 :	 5. :	 5.80
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( CORRECI- Fo	 FOR uTFFIRENCE BELJEEN MEAN wFIGHT	 IN	 THL

	

POPIILATT0N Aim MEAN 14FIGHT	 TN T4t:	 CATCH.

0.98	 *
1.49
2719
2,84
3.00
4.00
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56 :

5

7
66
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1U0
100
100
100
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77.5
109
385
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49
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..... amMa ew ,01. 410.6 ,0■Mat..barnOOAD0.000M
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9
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5 :	 145 :
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6
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O 9
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283 :
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7
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•
1	 ,,-.	 ,

11	 3	 :* a

a a . 	. 15	 :..
se '48 ,.,.....,	 •83	 :

96
0	 99

100
10(.) -co

•

 o0.

16

TABLE 9 SUBAREA 1 CUD. MATURITY Ar AGE FROM 1984 SURVEY

...	 .... 	. as.
: STAGE	 : STAGE	 : STAGE

AGE ®	 1...,	 ®	 e	

•	

34.	 :
: 	.

N0mHER
IMmAT®

NUMdER	 % * o	 MAT,
MATURE	 MAIUkF :: 1984

:: ASSESS.,

  

x FOR COmPARLSoN WITH THE F o Ll.uwiNu COOMN ROES HAVE TO 1-3F
SHIF1FD uP	 ONE YEAR

lAbLF 10 STRA1A AREAS IN SQUARF NA01ICAL MILES OFF WFST GREENLAND.
(NAFO SUOAREA 1, TERRITORIAL WATERS ExcLuDLn)

ufliTsIuN/STRATUm .NU.MbEK
0FPTH ZOtiF

(HETFRS)	 g;	 1C

****MOW0aaaM,M**Wmoc**	 sta 4** .**	 goo	 ma gaia0,0*

0	 200 d	 2121 * 2167
21,0 —	 400	 5(16

	
313

4U1	 600	 564
	

415

.TOTA.1,	 .2991 ;

1r	 1C/D e	 1D	 :	 1E	 :	 1F	 • TOTAL•
3:	 4

	

5	 6	 :	 7	 :
------: ------:------"-----.------.-------.

25	
17 : 23 5 0	 : 1938	 : ?566	 : 13661

y% 	 (4 - 1013	 ;	 742	 ;	 971	 ;	 4612
:	 234	 :	 178 :	 259	 :	 5.7	 :	 3 5 3	 :	 1860-
: 	 :----....:-----:------:------;-------:
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4	 1(; /11)	 63°45°—	 65°30'	 55°00°— 57°OU'
5	 lo	 62°40°—	 64°15'	 55000e
6	 lE	 60045°—	 62°30'	 53°00"
7	 1F	 59°00'	 6u°45'	 44°00°— 50°00°
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1964
1963
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1961
1960
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1918
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1976
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1914
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2	 1 25004
3	 1 29,12
4	 I 44.42
5	 1 57.21
6	 f 52.5u
7	 I 71.96
8	 I
9	 I 79.1?

10
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-- -1
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,-,....,
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1-4
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1 o
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AGE	 : SIOCK SI7E o RELAITVE
: 1 JAM 1985

(10U0)

m E AN
w FIGHT	 : MATURITY :

( K G)

R E L A TIV E
go

•	 •

- 20 -

IABIE 14	 SIWARFA I COD. PARAMETERS uSEr TN CATCH
PROJEC1TONS .4114 m	 0.2 AND RECRUITMENT
AT AGE 3 AS 20 MILLTu N FoR yEARCLASSES
1981 TO 1984. IHE EmiGRAITON COEFFICIENT
oF 0.3 IS ADDED TO M	 FRoM AGE 6 ONwARDS.
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