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Introduction

Very little information is available on the food and feeding of
Atlantic salmon in the open ocean. Templeman (1967} on the basis of
10 stomachs examined in the Labrador Sea during 18 July - 23 August
1965 found that the salmon were feeding mainly on Genatus fabrieii
and Notolepie rissoi kroyeri. On the West Greenland Banks salmon were
feeding mainly on capelin and launce during 5-16 August 1965. During
March-April, salmon were feeding mainly on Paralepie coregonoides,
lantern fishes, amphipods, arctic squid and pelagic fish in the Labrador
Sea and over oceanic depths east of the CGrand Bank, Flemish Cap and NE
Newfoundland Shelf (Templeman, 1968).

In coastal areas such as in the Baltic, salmon are known to feed
mainly on sprat, herring, launce, stickleback, cod and Belone belone
with smaller quantities of amphipods and shrimps (Thurow, 1966;
Christensen, 1961; Chrzan, 1970). Dabl (1918) found that grilse caught
near the Skagerrak contained herring, capelin and small amounts of
euphausiids while one stomach was full of pelagic amphipods (Parathemisto).
Hansen (1965) reported that salmon close to the Greenland coast in autumn
ate mainly euphausiids and capelin with some launce. Blair (1965)
examined the stomachs of 919 grilse and older salmon in Begy of Islands
during June-July 1942. Of these, 127 contained food items mainly capelin
and launce with small amounts of shrimp, smelt, cod, herring and brook
trout. Lindsay and Thompson (1932) report that capelin and launce were
found in the stomachs of salmon examined during the spring of 1931 in
White Bay, Newfoundland.

Kendall (1935) examined stomachs of salmon which were returning
from sea in the estuaries of the Penobscot and Saint John River in New
Brunswick. In most instances he found thet the stomachs were empty
but in some Pencbscot fish smelts were found and in a few of the Saint
John River fish, medium-sized alewives were found.

Power (1969} examined the stomachs of 300 adult salmon entering
the rivers in Ungava Bay, none of which contained any food. Two
salmon teken in Whale River had unidentified fish remains in the
lower intestine. A kelt which had spawned as a grilse in Whale River
had sawflies and simulium larvae in its stomach prior to its arrival
in the sea indicating that it had fed while in fresh water.

Keenleyside (1962) observed that adult salmon did not feed during
the daytime in the Miramichi River, New Brunswick.

Jones (1959) states that sexually maturing salmon generally cease
feeding even before entering fresh water from the sea.
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Methods

The salmon stomachs (1814) used in this investigation were
collected during research vessel cruises of the 4.7. Cameron during
August-October 1969 and 1970, using surface driftnets at a depth of
3 mj adult returns of tagged North Americsn smolts recaptured along
the West Greenland coast from Arsik to Godhevn (Fig. 1), routine
commercial sampling in West Greenland, Newfcundland and Labrador
coastal areas, routine parasite investigations of Atlantie salmon at
Carleton, Saint John River and in the Miremichi, and during a driftnet
tagging cruise of the research vessel Marinug in the Miramichi estuary.

The complete viscera were frozen and subsequently theswed out at
the Biological Station where they were first examined for internal
parasites. The stomachs were then examined by the author. The
stomachs were cut open and the contents, if any, separated by species
and weighed in grams to the nearest tenth.

The salmon were weighed in kilogrems to the nearest tenth. The
lengths were recorded in millimeters for the research samples and
tagged fish returns and to the nearest whole centimeter in the case
of the commercial samples.

Tables 1-7 and Fig. 2-3 were compiled by arranging the data
from the various areas inte 10 cm length groups.

Regults

Atlantic salmon were found to feed at different intensities and
on & wide variety of organisms in the various areas considered in
Table 1. There is also a considerable amount of variation with length
in the amount of food per kg of salmon round weight (Fig. 2) and per
salmon examined (Fig. 3). The condition factors slso vary a great deal
(0.88-1.32) between 10 cm length groups (Tables 2-T). '

In the Saint John River estuary, Miramichi estuary and near
Carleton, Que., most of the stomachs examined wvere empty. The main
food items in terms of volume were unidentified (digested) fish
remains, Atlantic herring, capelin, smelt, mackerel and stickleback.
The salmon had very high condition factors (1.10-1.17).

In the coastal areas of Newfoundlsnd, most of the stomachs con-
tained food mainly capelin, fish remains, launce, herring, and
amphipods. The condition factors were again very high (1.12-1.23).

In the Pack's Harbour area of Labrador 85% of the stomachs were
empty. The main food items in terms of volume were pteropods, launce,
beby Atlantic cod and capelin. The condition fartor for this area
(1.08) was lower than that for any other area except ICNAF Divisio
1B which also was 1.08. '

Along the coast of West Greenland from Disko Island to Arsuk,
most of the stomachs contained food, the main items of diet being
capelin, lsunce, amphipods, euphesusiids, fish remains snd some
Paralepis covegonoides boreaglie in ICNAF Division 1B.

The condition factqré_fcr salmon along the West Greenland coast
are again fairly high ranging from 1.08 to 1.18.

In the Davis Strait and Labrador Sea, feeding was less intensive
than along the coast, the main items of diet being Paralepis coregonoides
borealie, arctic squid and unidentified fish remains. The condition
factors (1.09-1.16) however are in the seme general range as those for
the West Greenland coastal waters.



Detailed lists of species found in the stomachs of the salmon
caught in various areas and anslyzed by 10 cm length groups are shown
in Tables 1=-7.

Discussion

It is obvious from this investigation that Atlantic salmon cease
to feed when they enter the estuary of their home river, since most of
the food found in the stomachs at this time was almost all partially
digested except for a few terrestrial insects and sticklebacks which
had apparently just been eaten before the salmon were caught. These
results agree with those of Power (1969), Kendall (1935), Jones (1959)
and Keenleyside (1962).

In the Newfoundland coastal areas salmon eet a considerable volume
of food during May-July and the smcunt eaten per salmon generally
increases with each 10 cm incresse in length. The amount of food per
kg of salmon round weight also jncreuse: up to 79 com but then decreases
with increasing length. The main food items are capelin and launce
at this time of year as was also reported by Blair (1965) and Lindsay
and Thompson (1932). The large amcunts of food in the stomachs at
this time are reflected in the high condition factors especially for
the Bonavista area (1.23).

In the Pack's Harbour area, 85% of the stomachs exarined were
empty. This was probably because of a lack of capelin and herring in
the area since a report on cod investigations in this area states that
during August 1970 no capelin, herring or mackerel had been seen up to
August 10. The main items of diet in terms of volume were pteropods
(Spiratella helicina).

In the West Greenland coastal areas, salmon were feeding almost
continuously but far less intensively than in the Newfoundland coastal
areas of Bonavista and St. Anthony (#ig. 1 and 2) but at about the same
intensity as at Port-aux-Basques. In ICNAF Division 1A (mainly Disko
Bay) salmon stomachs contained a wide range of food items but mainly
capelin, launce, unidentified fish remains, amphipods, euphausiids with
smaller amounts of Greenland halibut fry, striped wolffish fry, redfish
fry, polar sculpin and arctic sculpin. In Division 1B, mainly over
the shallow banks off Holsteinsborg, specimens of Paralepis coregonoides
borealis were found in 4 of 135 stomachs examined. The large amounts cf
capelin, launce and euphausiids agree with the results of Hansen (1965)
but also of importance in the stomachs at this time are amphipods.

In the Davis Strait Paralepis coregonoides borealis was the only
species occurring in both of the stomachs which contained food.

In the Labrador Sea Paralepis coregonoides borealis sccount for
the largest volume of food eaten and arctic squid (Gonatus fabriecii)
next in importance. These large amounts of arctic squid were also found
by Templeman (1967) in this area but the paralepids were found only in
the 1970 samples from West Greenland and Labrador Sea with none being
found in those for 1968 and 196G,

It is to be noted that although condition factors fluctuate from
area to area, all have a value above 1 when all the length groups are
combined and only in two areas (Pack's Harbour and ICNAF Divisicn 1E)
for the 80-89 cm length group and in two areas (1B and 1E) for the
40-59 cm length group to the values decrease below 1. This would tend
to indicate that the salmon, while at sea, are feeding almost continucusly
and fairly intensively.
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Fig. 1. Area map showing sampling stations, number of stomachs sampled

in each locality and place names mentioned in the text.
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