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Abstract

Research vessel drift-netting in the Irminger Sea during the summers of 1966 and 1973-75 yielded 80 salmon, of which 77 were
one-sea winter fish, 2 were two-sea-winter fish, and 1 was a previous spawner. The proportions of salmon of North American and
European origin caught in 1973-75, estimated by discriminant functions based on scale characters, were 21 and 79% respectively. The
average smolt-age of North American salmon (3.4 yr) was significantly higher than that of European salmon (1.9 yr), but the average
length of the former (62.9 cm) was lower than that of the latter (67.8 cm). The recapture at East Greenland of adult saimon tagged as
smolts in North American and European rivers also indicates a mixed population in the area. The size of the feeding population could
not be estimated from the available data, but catch-per-unit-effort data indicate that it is probably much smaller than in West

Greenland waters.

Introduction

Nielsen (1961) reported that Atlantic salmon,
Salmo salar L., had been repeatedly taken near
Angmagssalik (65°36'N, 37°38'W), East Greenland, in
the mid and late 1950's, and that in the autumn of 1957
many salmon were taken by jigger during fishing for
cod at Skjoldungen (63°14'N, 41°27'W). In the cases
where salmon were caught by jigger as by-catch of the
cod fishery, they may have been feeding deep in the
water column or were caught as the jigger was pulled
up near the surface. In 1964 and 1966, the first two
recaptures of tagged salmon were reported from
Angmagssalik, both having been tagged in Europe
(Carlin, 1965; Anon., 1967). Atlantic salmon were first
reported from the Irminger Sea by Jensen (1967).

There are no salmon producing rivers at East
Greenland due to the influence of the cold East
Greenland current. Consequently, all salmon caughtin
that area must originate from rivers in Europe or North
America, with the possibility of a few from the
Kapisigdlit River in West Greenland. In the Irminger
Sea, there are conditions favorable for salmon feeding
because the Irminger Current, which is a branch of the
Gulf Stream, forms an anti-clockwise eddy which
brings warm water into the area between Iceland and
Greenland, especially during summer and autumn
(Templeman, 1967). A surface temperature of 4.07°C
was recorded on 30 March 1933 in the southern part of

the Irminger Sea (59°38'N, 40°43'W) (Sverdrup et al.,
1942). Temperatures around this value appear to be
optimum for salmon, which, according to May (1973),
perfer relatively cool surface water (3° to 6°C).

The increase in the salmon fishery at West
Greenland in the mid 1960's generated much
international discussion, which resulted in the
establishment of the ICES/ICNAF Joint Working Party
on North Atlantic Salmon to investigate the effects of
the West Greenland salmon fishery on other North
Atantic salmon fisheries and on the salmon spawning
stocks in North American and European rivers. There
was a lack of knowledge of the possible existence of
salmon feeding areas in the North Atlantic outside the -
West Greenland area. The need for such information,
in order to assess the overall exploitation rate of the
salmon stocks in all feeding areas, prompted
investigation of the waters off East Greenland (Jensen,
MS 1973; MS 1974). The Danish research vessel Dana
made four cruises to the Irminger Sea in 1966, 1973,
1974 and 1975 to study the distribution and abundance
of salmon and to evaluate the significance of the area
as a feeding area relative to that off West Greenland.

Materials and Methods
Most of the material used in this study was derived

from drift-net fishing during four research cruises off
East Greenland, where a total of 80 salmon were
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TABLE 7. Catch and effort for research and commercial salmon
fishing in the Irminger Sea and commercial fishing at West

Greenland.
Irminger Sea W Greenland

Catch Adjusted Catch Catch

(No. of effort per 100 per 100
Month Year salmon) (nets) nets nets
Jun 1966 4 267 15 —
Aug 1973 14 246 5.7 41°
Jul 1974 26 307 8.5 44
Aug 1974 6 292 2.1 72
Aug 1975 30 253 1.9 1

Sep-Oct 1972° 6 900 0.7 19°

Sep-Oct 1972 and all W. Greenland data from commercial fishing.
Christensen and Lear (1979); remaining three values in this column
provided by Jensen (unpublished data).

b

much smaller population in that area than at West
Greenland. A comparison of research catch and effort
data from the Labrador Sea (Christensen and Lear,
1979) with those from the Irminger Sea indicated lower
abundance in the latter area.

By-catches

The by-catches in research fishing for salmon
(Table 1) were dominated by small cetaceans, seven
white-beaked dolphins Lagenorhynchus albirostris,
and 4 common porpoises, Phocoena phocoena, which
were common in the area, especially where the cold
polar water mixes with the warm water of the Irminger
Current. A hooded seal, Cystophora cristata, was
caught at a station near the East Greenland coast. The

TABLE 8. List of Atlantic salmon recaptured near Angmagssalik, East Greenland, during 1966-77 from tagging

in Europe and North America.

Country and Release data Recapture
tagging location Tag No. Date Year Date Year
France
R. Allier, Vichy RFb6308 28 Sep 1972 ? Oct 1974
Norway
R. Glomma B335829 6 May 1976 18 Oct 1977
NW Kristiansund N60019 31 May 1976 26 Sep 1977
Scotland
R. North Esk SC5L495 18 May 1965 22 Sep 1966
R. Tummel Y4246 8 May 1976 30 Sep 1977
Sweden
Lulea, Boden ? 30 May 1962 1 Mar 1965
R6nnean SV378974 24 Apr 1973 6 Nov 1974
Off R. Lagan SV557533 3 May 1976 2 Sep 1977
Canada
R.Madeleine, Que D70-14299 12 Jun 1970 Autumn 1971
R. La Havre, NS 11215 ? 1973 19 Aug 1974
R. La Havre, NS A90243 Oct 1975 1 Sep 1977
R. La Havre, NS A87131 10 Nov 1975 13 Sep 1977
R. Miramichi, NB H25332 20 May 1976 24 Oct 1977
USA
R. Machias, ME B24204 May 1970 28 Sep 1971
R. Penobscot, ME B33485 Apr-May 1970 19 Sep 1971
R. Penobscot, ME B44497 Apr-May 1970 19 Sep 1971
R. Penobscot, ME B50600 Apr-May 1970 5 Oct 1971
R. Penobscot, ME B47695 Apr-May 1970 13 Oct 1971
R. Penobscot, ME B45092 Apr-May 1970 2 Oct 1971
R. Penobscot, ME B32509 Apr-May 1970 ? Oct 1971
R. Penobscot, ME C69052 Apr-May 1973 ? 1974
R. Penobscot, ME C83461 Apr-May 1973 ? 1974
R. Penobscot, ME B59332 Apr-May 1973 7 Oct 1974
R. Penobscot, ME C86840 Apr-May 1973 ? 1974
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birds caught consisted of nine guillemots, Uria spp.,
and one puffin, Fratercula arctica. The fish species
included one lumpfish, Cyclopterus Ilumpus, one
redfish, Sebastes marinus, two barracudina, Paralepis
spp., 15 pomfrets, Brama rayi, and one shark, Prionace
glauca.

Tag Recaptures at East Greenland

Recaptures near Angmagssalik of adult salmon
tagged as smolts in North America and Europe are
listed in Table 8. Of the 24 tagged salmon recaptured
during 1965-77, 16 were tagged as smolts in North
America and 11 of these were hatchery-reared stock
released in the Machias and Penobscotrivers in Maine,
USA, 14-18 months prior to their recapture (E. Baum,
personal communication). The 8 salmon of European
origin recaptured at East Greenland were tagged as
smolts in France, Norway, Scotland and Sweden.

Discussion

Analysis of scale characteristics of salmon taken
in the Irminger Sea during summer indicates a mixed
population of fish of North American and European
origin. The age composition of the research catches
showed that nearly all of these salmon had spent one
winter in the sea and were destined to spend at least
one more winter in the sea before returning to their
home rivers in North America and Europe.

The relative proportions of salmon of North
American and European origin caught in the Labrador
Sea (1969-72), off West Greenland (1969-75) and in
the Irminger Sea (1973-75 were different (Table 9). The
proportion of North American salmon was highest in
the Labrador Sea and declined from west to east, the
percentage composition being 63.2, 38.1 and 21.9%

respectively for North American salmon and vice versa
for European salmon. However, these percentages
should only be considered as indicative of a trend in
view of the variation in sample size and sampling
locations within each region from year to year.

The recapture at East Greenland of salmon tagged
as smolts in Canada, France, Norway, Scotland,
Sweden and USA indicates a mixed population in the
area, but it is not possible from the recaptures to draw
any firm conclusions on the likely proportions of North
American and European salmon in the Irminger Sea.
Recaptures of salmon tagged in the countries
mentioned above and in Denmark, England, Iceland,
Ireland and Spain (Jensen, 1979) were also reported
from West Greenland waters, and it is likely that
salmon originating in those latter countries also occur
in the Irminger Sea.

From research and commercial fishing, salmon
were found to occur in the Irminger Sea from June to
October, but it is not possible to estimate the size of the
population feeding there from the available data.
Although the total area of the Irminger Sea is quite
large relative to the feeding grounds off West
Greenland, the actual area suitable for feeding may be
considerably less than the total area. Irrespective of the
size of the overall feeding area, the catch-per-unit-
effort data (Table 7) indicate a much lower density and
consequently a much smaller feeding populationin the
Irminger Sea than off West Greenland, where the stock
size in 1972 was estimated to have been about2 million
salmon (Horsted et al., 1979; Jensen, 1979).

The salmon fishery in the Angmagssalik area of
East Greenland is generally restricted and in some
years completely prevented by drifting polarice. Prior
to the prohibition of offshore salmon fishing off West
Greenland, Danish vessels en route to Greenland have
occasionally attempted drift-netting for salmon in the

TABLE 9. Percentages of salmon of North American (NA) and European (EU) origin estimated from discriminant function based on
scale characters reported for salmon caught in the Irminger Sea, West Greenland waters and Labrador Sea, 1969-75.

Irminger Sea West Greenland® Labrador Sea®
Year No. NA EU No. NA EU No. NA EU
1969 — — — 212 50.5 49.5 8 50.0 50.0
1970 — — —_ 128 34.4 65.6 31 355 64.5
1971 — — — 246 34.6 65.4 41 43.9 56.1
1972 — — — 3488 35.7 64.3 151 74.8 25.2
1973 13 30.8 69.2 113 451 54.9 — — -
1974 32 125 87.5 834 424 57.6 — — —
1975 30 26.7 733 522 437 56.3 — — —
Total 75 21.3 78.7 5543 38.1 61.9 231 63.2 36.8

Based on data reported by Lear and Payne (MS 1975), Payne et al. (MS 1976), and Lear and Sandeman (1979). except 1973 West
Greenland data by Lear (unpublished).
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Irminger Sea, but their ventures have been
unsuccessful commercially (e.g. only six salmon were
taken in 900 drift nets in 1972), again indicative of a
small population in the area. The highest catch of
salmon in the Angmagssalik district was about 10
metric tons in 1971 and about 7-8 tons were taken in
1977, most of which are consumed locally.
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APPENDIX

TABLE 1. Length, weight, sex and age of Atlantic salmon caught with drift-nets in the Irminger Sea, 1966 and 1973-75. (Origin of
salmon based on analysis of scales: EU = Europe, NA = North America.)

Mesh Fork Round
Ref. size length weight Smolt Sea
No. Month Area (mm) (cm) (kg) Sex age age Origin
66/1 Jun 1] 120 52 1.35 F 1 1 —
2 Jun 1 120 52 1.45 M 1 1 —
3 Jun | 120 60 2.10 M 2 1 —
4 Jun | 120 55 1.65 F 3 1 —
73/1 Aug 1l 150 74 5.00 F 1 1 EU
2 Aug 1 130 7 410 F 2 1 EU
3 Aug Il 150 69 4.20 F 2 1 EU
4 Aug I 130 74 5.00 M 2 1 EU
5 Aug 1] 130 56" 2.00 F 2 1 NA
6 Aug | 130 72 3.60 M 2 1° NA
7 Aug | 150 76 5.00 M — — —
8 Aug | 150 86 8.50 F 2 2 NA
9 Aug | 130 64 275 M 1 1 EU
10 Aug | 130 65 2.80 F 1 1 EU
1 Aug | 150 70 4.00 M 2 1 EU
12 Aug | 130 67 3.10 M 2 1 EU
13 Aug | 130 66 2.90 F 2 1 EU
14 Aug | 130 58 1.70 F 2 1 NA
74/1 Jul I 130 67 3.80 F 2 1 EU
2 Jul 1] 130 65 295 M 3 1 NA
3 Jul I 130 68 3.80 F 1 1 EU
4 Jul 1l 130 65 3.95 M 2 1 EU
5 Jul 1l 130 65 3.40 F 2 1 EU
6 Jul 1 130 68 4.25 F 2 1 EU
7 Jul 1] 130 —_ — F 2 1 EU
8 Jul 1 150 64 3.75 F 1 1 EU
9 Jul I 130 67 3.80 F 2 1 EU
10 Jul 1] 130 60 2.75 M 2 1 EU
1" Jul I 130 63 3.55 M 1 1 EU
12 Jul 1l 130 54 1.85 M 4 1 NA
13 Jul I 130 61 2.40 M 2 1 EU
14 Jul I 130 67 3.90 M 2 1 EU
15 Jul 1 130 71 3.75 F —_ 1 EU
16 Jul 1] 150 64 3.30 F 2 1 EU
17 Jul " 130 62 2.60 F 1 1 EU
18 Jul I 130 63 3.25 F 2 1 EU
19 Jul | 130 64 2.95 M 1 1 EU
20 Jul 1 130 61 235 F 2 1 EU
21 Jul | 130 66 2.90 F 2 1 EU
22 Jul | 130 59 2.39 F 5 1 NA
23 Jul | 130 66 2.92 M 2 1 EU
24 Jul | 130 60 233 F 1 1 EU
25 Jul | 130 61 2.31 F 4 1 NA
26 Jul | 130 62 2.60 M 3 1 EU
27 Aug | 130 64 2.95 F 2 1 EU
28 Aug | 130 59 3.18 M 2 1 EU
29 Aug | 130 77 4.65 M 2 1 EU
30 Aug ) — 73 6.00 M 2 1 EU
31 Aug I 150 78 6.50 M -_ 1 EU
32 Aug 1] 130 81 6.75 M 2 1 EU
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TABLE 1. (continued).

Mesh Fork Round
Ref. size length weight Smolt Sea
No. Month Area (mm) (cm) (kg) Sex age age Origin
75/1 Aug | 130 59 2.40 F 2 1 EU
2 Aug [ 130 64 2.30 F 5 1 NA
3 Aug | 130 60 240 F 4 1 NA
4 Aug | 130 66 3.00 F 1 1 EU
5 Aug | 130 57 2.10 F 4 1 NA
6 Aug | 130 64 2.90 F 5 1 NA
7 Aug | 130 58 1.90 F 2 1 NA
8 Aug [ 130 64 2.90 F 2 1 EU
9 Aug 1 130 68 3.00 F 2 1 NA
10 Aug | 130 66 3.10 F 2 1 EU
11 Aug | 130 68 3.40 F 2 1 EU
12 Aug | 130 68 3.20 F 1 1 EU
13 Aug | 130 7 3.50 M 2 1 EU
14 Aug | 130 66 3.50 F 2 1 EU
15 Aug I 130 58 2.10 F 5 1 NA
16 Aug | 130 67 3.10 F 2 1 EU
17 Aug | 150 75 460 M 2 1 EU
18 Aug | 150 72 4.00 F 2 1 EU
19 Aug 1 150 72 3.70 M 1 1 EU
20 Aug | 150 70 3.70 F 2 1 EU
21 Aug | 150 78 7.25 M 1 1 EU
22 Aug | 150 74 4.20 M 3 1 EU
23 Aug | 130 67 2.70 M — 1 NA
24 Aug [ 130 65 3.20 F 2 1 EU
25 Aug | 130 69 3.20 F 2 1 EU
26 Aug | 130 63 2.80 F 2 1 EU
27 Aug | 150 64 3.20 F 3 1 EU
28 Aug | 150 84 7.25 F — 2 EU
29 Aug | 150 77 4.50 M 5 1 EU
30 Aug | 150 68 3.80 F 3 1 EU

Fork estimated from total length.
Previous spawner: one sea winter and one spawning mark.
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