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A, Cod in West Greenland Coastal Waters and on Offshore Banks, 1 .

By Paul M. Hansen

1. COccurrence of cod fry.

The catches of cod, Gadus callaries L., larvae taken by
the "Dana" in July with the 2 m, stramin net are given in Figure 1.
The numbers of cod larvae were small. The largest number was ten
per 30 minutes in a haul with 100-25 m. wire. The largest numbers
of larvae were found on the southern part of Store Hellefilske Bank.
The absence of cod larvae In the stramin net hauls on the two
southern sections in the Davis Strait (only one larvae was taken on
the Frederikshdb sectlon) probably indicates that there has been no
transport by the current of cod fry from the Icelandie or other
spawning grounds.

Judging from the poor ocecurrence of cod fry the 1955 year-
class will be a very poor year-class which will be of no importance
to the output of the fishery in the future.

2. QOccurrence of small cod belonging to the age-groups I,ITI and ;II.

Small cod were taken In rather big numbers in hauls with a
fine meshed seine in several localities in coastal waters and in the
fjords, especilally in Godth&b, Sukkertoppen and Holstenshorg dis-
tricts. Furthermore small cod were taken with a shrimp trawl in a
coastal locality (63°53°'N, 51°28'W) at depths from 220 to 240 m,
where trawling experiments have been carried out regularly during
all seasons since July 1953,

4s the 1953 year-class predominated in these catches in
1955, there is reason to consider it a good year-class which will
be of some importance to the fishery from 1958-59 onwards.

The length-frequencies of small cod taken by hand-seine,
pound-net and shrimp-trewl on different stations in West Greenland
are glven in Flgure 2 and detalls conecerning the catches are glven
in Table 1. It is apparent that one single size-group between 1%
and 25 to 30 cm. dominates the catches. Otolith resdings have shown
that this size-group corresponds with the II-group (i.e. 1953 year-

class),
TABLE 1.
Sample Position Date Gear No. of Specimens
a 66955 TN 53040 W 22/6 seine 1159
b 65943 'N 53012'W  30/6 selne 786
¢ 64°19'N 50025'W  14/6 pound-net 420
d 60936 'N L501L W 23/8 seine 181 (ages deter-
e 53953 'N 51928'W  20/1 shrimp-trawl 157 mined)
f n " 19/2 1] iU 698
g " |1} 1|_/l+ 0 1l 92
h " " 26/11 " " 53)(ages deter-
i o " 20/12 " " 63) mined)
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3, The age comnogitlon =i the stock »f ecod in commerical catches.

a, 0Offshcre banks.

As in previous years a large number of cod otollths to-
gether with length measurements have been collected from catches
taken by hand-line from the "Dana' on the banks, from long-line by

the "Adolf Jensen" and from Greenland fishing boats in coastal waters

and in the fjords. A total of 6,053 otoliths have been used for age
determinations; 922 collected from the "Dana”, 2,638 from the "Adolf
Jensen" and 2,498 fron the Greenlanders’ catches,

The age analyses of catches from the offshore banks are
gilven together with average lengths of males and females in the
attached Table 2. 1In Figure 3 the age compositions of seven catches
from the banks (left) and the corresponding length measurements in
5 em. groups (ripght) are given. Samples 3 and 6 are from long-line
catehes of the "Adolf Jensen'. The remaining samples are from cat-
ches taken by hand-line from the "Dana'.

Excepting the northernmost of the samples (No.1), the 1947
year-class dominates in all ifhe catches.

The 1950 year-class was the second largest year-class,
predominating in the catch on the northern part of Store Helleflske
Bank (4+7.5%)., In 1954 it amounted to 25-30 percent of the catches
on the same place and date. The higher percentages in the 1955
catches result from the growth of the individnals belonging to the
1950 year-class in the interjacent year. In 1955 the mean length
of cod of the 1950 year-class was 55.8 em. and it is by that length
cod generally enter the commerclal catches. The 1950 year-class
was also taken in rather large numbers, 32.3% (sample No. 2), on
the southern part of Store Hellefiske Bank. In sample 3 it was only
about 12% because this sample was taken on a long-line with big
halibut hooks., In samples 5 and 7 cod belonging to the 1950 year-
eclass cccur in very small numbers while it was very strongly repre-
sented (32.1%) in sample 6, a long-line catch in the early spring
from Fylla Bank. Year-classes older than the 1947 year-class, for

slightly represented in the catches on the banks. nly 1n the
southernmost of the seven samples from the Offshore Banks (No.7)
does the 1945 year-class amount to more than 10% (viz.15%). The
1942 year-class is without importance .in all ssmples except 3 which
is the sample taken by long-line with halibut hooks, and the occur-
rence of such a relatively old year-class in the sample must be as-
eribed to the big sized hooks which chiefly cateh big stzed cod.

The grashs showing length measurements of eod in 9 em.
groups given in Figure 3 agree with the corresponding age analyses,
The two peaks on the graphs (5%-60 cm. and 65-75 cm. ) represent
the two predominating year-classes, 1950 and 1947,

According to the investigations only two year-classes have
been of importance in the steek of cod on the banks in 1955. The
most important year-class to the fishery on the banks has been the
1947 year-class which in 1955 had a mean length between about 68-72

em. corresponding to a mean welght of about 3-3.5 kg. The next year-

class which haz been important in the stock is the 1950 year-class,
but the small size of the individuals belonging to this year-class
(mean length about 54-58 em. and & mean weight of about 1.4-1.7 kg.)
undoubtedly means that it has bean of very little value to the com-
mercial fishery.
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b. Coastal waters and fjords.

A total of 4,730 ctoliths from 23 samples of cod from
coastal waters and fjords were read and the data are given in
Table 3 {(Figure 4}. Most of the samples have been taken by long-
line with cod hooks. Samples 12, 1 and 2% were taken on long
lines with two thirds cod hooks and one third halibut hooks, samp-
les 16 and 17 from pound-net catches and sample 22 from a shrlmp-
trawl catch. In the twoc samples (8 and 9) from Subdivision 1A the
1942 (XIII) year-class predominates and the two old year-classes
1934 (XXI) and 1936 (XIX) are present in greater numbers than in
samples from other subdivisions. It is a common phenomenon that
0ld rich year-classes occur in the catches in Subdivision 14 sev-
eral years after they have decreased and nearly disappeared from
the catches 1n the southern subdivisions. In the samnles from Sub-
divisions 1B and 1C (10-15) the rich 1$47 vear-class predominates
except In sample 13 where the 1950 year-class predominates with
b6,2%. The samples from Subdivision 1D are from the interior part
of the Gedthfb fjord (18-19), from the coastal area cleose to the
entrance of this fjord (20-22) and from the Interior part of the
Ameralik Fjord (16-17). The samples from the Ameralik Fjord are
from pound-net catches so the age composition shows & great number
of small young cod with predominance of the 1950 year-class. In
the samples from Godthfb Fjord in winter and in early spring (18
and 21), just before and during the spawning period, cod belonging
to the 1940 year-class (age group XV) and older age-groups make up
L4o£, The 1940 year-class predominates with the 1942 year-class
second, Godthib Fjord 1s the only locallty where the 1940 year-
class has been of importance durlng a periecd of years., The young-
est year-classes, younger than eight years, occur in small numbers
especially in sample 18. The sample from Godth&b Fjord in Septem-
ber (19) is quite different from the samples taken in winter and
in spring. Among the oldest age-groups the XV age-group (1940) is
the only one represented (with 2,7%). The 1945 year-class predom-
inates with 33.3%. The two samples from the coastal area in Sep-
tember and October (20 and 22) are very similar to each other with
the 1950 year-class predominating and the 1947 year-class as the
second largest. In Subdivision 1lE only two samples have been ¢ol-
lected, in July-August and October. In sample 23 the 1949 year-
class predominates with 40.5%, while the 1950 year-class is the
second best., In sample 24 the 1947 year-class predominates with
37%, next the 1949 year-class with IK%D The output of the commer-
¢lal fishery in Subdivision 1E has consisted mainly of small cod
which seems to indieate that the 1949 and 1950 year-classes have
been very richly represented. The pound-net fishery 1Is however
very important in this subdivision in spring and in early summer.

Samples 25 - 30 are from Subdivision 1¥. They are very
different according to composition of year-classes. The 1950 and
1949 year-classes predominate in samples 28 and 29 and they are
also represented as the second and third largest in sample 30,
With the cccurrence of rather large quantities of small sized cod
in the commercial catches 1t zeems that these young year-classes
have been of importence in the fishery t2 a similar degree as in
Subdivision 1E. However, ualike 1E it mast be mentioned that
there is no pound-net fishery in Svhiivision 1F, The 1945 year-
class which until 1954 highly predominated the catches in Subdiv-
ision 1F, predominates only in tvo samples (26 and 27) in 1955,
and the 1947 year-class which 1n previous vears has been of much
less Importance than in the northern subdivisions predomlnates in
two samples (29 and 30), Year-clusces older than the 1945 year-
class were very poorly represented n the sir ~les except samples
25 and 2¢,
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Y. Tagpine experiments.

2,496 cod were tagged in 1955; 79° on the cffshore banks
from the "Dana" and 1,688 in coastel waters cpd fjords from the
"Adolf Jensen', the "Tornaq" and the "Immanuel,

580 recantures have been reported in 1955. The distribu-
tion of the different years' targing returns is given in Table Y4,
547 Tecaptures have been taken in West Greenland waters, 32 in Ice-
land waters and 1 in the Barents Sea., In addition cne haeg been
reported from the Newfoundland area taken by a Portuguese fishing
vessel. This remarkable recapture has not been confirmed hitherto,
but 1t is made probable by another recapture of a tagged Greenland
cod from the same area in 1954, The latter recapture which was
reported and confirmed in 1955, was of a cod tagged off Sydproeven,
60926 'N, 45035, Subdivision 1F, September 20, 1951, recaptured by
8 Newfoundland trawler in Conception Bay, Newfoundland, Subdivision
3L, November 20, 195%. Its length when tapged was 63cm. and 1t be-
longed probably to the 1945 year-class, and was then 9 years old
when recaptured. This is the first reported recapture of a tagged
Greenland cod from the Newfoundland areaz. The cod recaptured in
the Barents Sea was tagged off Nanortalik, 60CCE'N, 45028%W, Sub-
division 1F, September 9, 195%. The tag which was a plastic tag
was found when the cod was landed by a German trawler. It was re-
ported that the fish must have been taken off RoOst or Malangen or on
the Skolpen Bank in the Barents Sea in December 19955, and had then
been about 15 months in the sea between tagging and recapture, It
was a male elght years old, 1947 year-class, and had just reached
maturity, Thls 1s the second cod tagged in Greenland and recaptured
in the Barents Sea in the last two years. This year, 1956, another
remarkable recapture was reported, taken by a German trawler on the
newly discovered Anton Dohrn Bank between East Greenland and Iceland
65°45'N 30°00'W, February 7, 1956, The cod was tagged on 60°1k'N,
45931 'W, September 17, 1953. It was a male, 64 cm. when tagged and
73.5 em. when recaptured. It belonged to the 1945 year-class and
had reached maturity when 9 years old., All these recaptures, two
from the Barents Sea, two from Newfoundland and one from the Anton
Dohrn Bank seem %o indicate for the recent years a more dlspersed
emigration of cod from the Greenland area.

Among the 32 cod recaptured in Iceland waters, 22 were
tagged 1n Subdivision 1F, two on the Dana Bank, four on Fylla Bank
and one on each of: Fiskenaes Bank, Banana Bank, Lille Hellefiske
Bank and Store Helleflske Bank.

There have been many long migrations of cod in the Green~
land area itself both northwards and sonthwards, OF special in-
terest 1s a comparatively large number of migrations from the coas-
tal and from the fjord area to the offshore banks, while there have
been none from the offshore banks to the coastal waters and f jords,
It seems that the stock of cod on the banks 1s recrulted to a high
degree fYom cod which have grown up In the coastal waters and in the
fjords.

TABLE 5
Number of recaptures from tageings carried out on offshore banks,
in coastal waters and in flords., Cod %agged in 1955 ommitted.
Numbers in brackets give the stationary ecod,
Offshore Coastal Fjords Iceland Total

banks waters
Offshore bhanks 213 (703} 1 - 9 223
Coastal wo—ars 37 320.6) 16 22 107
Fiords 12 i T 1 105
A 4
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The Treguencies of year-clazses (z.e-zroups) are glven
in Table 4.

Otoliths from 2 total of 324 recaptured cod have been
collected for age determinations. As 1n 1954 the great majority
of the cod recaptured in Iceland weters belonged to the 1945 year-
class (X-age grounk The 1947 year-class (Gr,VIII) gave two recaptures
off Iceland and one from the Barents Sea. Thus the 19%47 year-class
now has reached maturity and some of the 1ndividuals have emigrated
to distant swnawning grounds. It wlll be interesting to see if the
emigration of this rich year-class will be continued to a higher
degree in the coming years.

The age frequencles among the recaptures from Greenland
waters show a predominance of the 1947 year-class which was to be
expected. The 1950 year-class comes as the second best represented
year-class and the 1945, 1942 and 1940 year-classes are nearly
equally represented. The comparatively strong representation of
the latter year-clags 1s due to the rather large number of recap-
tures from the Godth&b Fjord, which 1s the only locality where cod
belonging to the 1940 year-class occur in large numbers.

In Table 6 the numbers of recaptures reported from the
different natlions are given. As in 1953 and 1954, the largest num-
bers of recaptures have been reported from Portuguese and Greenland
fishermen. Portugal has reported no less than 259 recpatures from
the West Greenland area., This must be due to the excellent system
of organization Portugal has developed in collection of information
about recaptures of tagged ced. It would be desirable if 211 na-
tlons whleh carry out fishery in West Greenland waters could organ-
ize the important collection of tags and of data on recaptures in
such a way that the full value of the tagglng experiments can be
achleved. As the situation 1is now, 1t must be feared that many
fishermen keep the tags from recap%ured cod as souvenirs or amalets,
or throw them away.

TABLE 6.

Recaptures from 1955

Greenland Iceiand Barents Sea

Denmark 1 - =
Greenland 244 - -
Faroe Islands 6 - -
Norway 16 - -
Iceland 7 27 -
United Kingdom 3 1 -
France 3 - -
Germany b [ 1
Portugal 259 - -

Total 543 32 1

noenscosdB.
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B. Hyérogv. inic Coadtlons in the ™. -Lern Part of Labrador Sea
LICPOgT. snwe foadlLiong in the wi-te ea

and Davis Strait, 1955.

by F. Hermann

During July 1955 the Danish R/V '"Dana" worked the hydro-
graphic statlons shown in Figure 5. The hydrographic conditions of
the Sectlons I-VI are shown in the attached Figures 7-12.

The ice conditions in 1955 were unusually severe at West
Greenland. Great quantities of heavy "Storis" were carried by the
East Greenland Current round Cape Farewell and up along the west
coast where 1n July 1t was found as far north as Fiskenaes Bank.
Owing to the ice conditlons the easternmost statlons of the Cape
Farewell and Frederikshdb sections could not be taken,

Figure 5 gives the temperature distribution at 50m and
shows the location of sections I to VI, the section Kap Farvel-
Hamilton Inlet Bank, and some additlonal hydrographlc stations
worked between the sections. As could be expected from the distri-
bution of the ice the arctic comnonent of the West Greenland Current
was strongly developed and caused negative water temperatures as far
north as west of Fyllas Bank and low temperatures over the banks
south of Fyllas Bank.

Over the shallow part of Fyllas Bank the temperature was
slightly below normal and on the western slope conslderably below
normal. Over Lille Hellefiske Bank and Store Hellefiske Bank the
conditlons were about normal.

The Atlantic component of the West Greenland Current, the
Irrminger current, was also well developed off the middle part of
West Greenland, but 1tg core was situated deener and further west-
ward from the bank than usual, Consequently it had 1ittle influ-
ence on the condltlons on the banks. It is remarkable that higher
temperatures were found in section IIT in this warm undercurrent
than in the more southerly Fyllas Bank section (II). As, further-
more, this current does not seem to be sc well developed in the
incomplete Frederikshdb section(I), there is reason to believe that
the warm current was decreasing in strength during the time of
observation.

Phosphate determinations were carried out for the upper
100 metres and Figure 6 glves the distribution of phosphate at 20
metres. As in the previous years a maximum of phosphate was found
of f the western slope of the banks. In the northernmost part of
the area higher concentrations than nsual were found,

Observations from M/K "Adolf Jensen" showed that the
temperature over the shallow part of Fyllas Bank on 311st March
was as low as -0P.7 and on 11th May had increased to 00.4 over the
bottem.

In the entrance of Godthib Fjord position 64°07'N -
51°53'W a hydrogravhic statlion was worked from M/K "Adolf Jensen"
throughout the year as often as possible. These observations are
of more than local interest as 1t is believed that many of the
Tfeatures in the variation of temnerature are representative of
those for the middle part of the West Greenland area., The maximum
bottom temperature (Fig.13) is reached as late as Nov.-Dec. due to
the Influence of the warm Irringer Current. The maximum bottom
terperature was higher in 1953 than in 195%. In March the winter
coolling reached the hottom and nearly homothormous water of -0°.5
was fourd hath in 1954 :n? 1955,
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€. BSections Farces to Bas% Grear and and Ceyz Marewell to West
Ireland.

by F. Hernann

Twe transatlantic sections were worked from R/V "Dana',
the section along 62°N from the Furoes to Bast Greenland from 1 to
7 July (Figure 16} and from Cape Farewel! tc Ireland from 13 to 21
August (Figure 17).

As in 195% the warm Atlantic water with tenperature above
89C, was found in great thickness in the eastern part of the section
(Figure 16A.). Over the slope off the Faroes relatively cold water
indicates an overflow of Norweglan Sea deep water over the Faroce-
Iceland ridge or between the Faroes and Faroe Bank. The bottom
water with salinlty above 35% found in the deep eastern basin must
be a mixture of Norweglan Sea deep water with Atlantie water,

West of the Reykjanes Ridge the strong inclination of the
isotherms and ischalines indicatesa strong northgoing current, the
Irminger Current. In the western part of the section the East Green-
land Polar Current was found over the Greenlandie shelf and outside
the shelf the southgoing branch of the Irminger Current was found,
Only small amounts of Atlantic water were found in the Irminger Sea.

In the Greenland-Ireland section (Figures 17A and 17B) the
Polar Current seems to be of greater volume than usual and it 1s
remarkable that temperatures below -19C. were met here as late as -
the middle of Augnst. The Irminger Current was not so well developed

and 1ts core with temperature above 5° was situated far from the
shelf,

Oreof the most striking features in the section is the
sharp front between the subarctic water and the warm and saline
water between station 9796 and 9797. The front 1s situsted in the
southwestern part of the trough between the Reyk janes Ridge and the
Mid Atlantic Ridge. This front was found in nearly the same position

in 195% and seems thus to be rather closely connected with the bottom
configuration.

The two sets of inclinations of the isotherms between the
Mi1d Atlantie ridge and the Buropean Continental Slope (stations 9800
to 9801 and 9803 to 980%) indicate strong nerthgoling currents at
these positions,

- THE END -
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FIGUFE 6. Distribution of Phos-
phate ot 20 metres, July, 1955.
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