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Abstract

Exploratory fishing with surface gillnets on the Grand Bank and eastward of the Bank over oceanic depthsin May of 1979and 1980
revealed the presence of Atlantic salmon (Salmo salar L.) at most stations where surface temperatures ranged from 3.8° to 7.5°C.
These temperatures were more prevalent in the oceanic area and salmon were found in greater abundance there than on the Grand
Bank. Of 341 salmon which were caught, 169 were tagged and released after scales were taken for ageing. Information on tagging
locations of three salmon which were caught with tags attached and the distribution of recaptures of 12 salmon from the offshore
tagging indicated that the offshore population consisted of migrants from Newfoundland, Nova Scotia, New Brunswick and Maine
rivers. The sea-age composition of the catch and the gonad condition of the sampled catch indicated that some of the salmon were
maturing to spawn as grilse which had spent only one winter at sea. Apart from their capture in coastal fisheries, this is the first record
of grilse being caught in offshore areas of the Northwest Atlantic. Analysis of sea-surface temperature charts for 1978-83 indicated
that favorable conditions (4° to 8° C water) persist for salmonin January and April, implying that the eastern and southern Grand Bank
region may represent not only the route by which maturing salmon migrate from the Labrador Sea to their home rivers in eastern
Canada and northeastern United States but also a major feeding and overwintering area. Comparison of catch rates of salmon from
commercial and research fishing off West Greenland and in the Irminger Sea with those of the Grand Bank region implies that the
feeding population east of the Grand Bank was quite large in 1980.

Introduction

Records of incidental captures of Atlantic salmon
(Salmo salar) by commercial trawlers (Lear, 1976) and
by research vessels (Templeman, 1968; May, 1973) on
the Grand Bank during February to June led to the
hypothesis that the waters along southwestern edges
of the Grand Bank and St. Pierre Bank may represent
an overwintering or staging area for salmon during
their migration from the Labrador Sea to Canadian east
coast rivers (Lear, 1976). Conditions are favourable for
salmon in parts of the Grand Bank area, because the
merging of the Labrador Current and the Gulf Stream
creates eddies and upwellings of nutrient-rich water
and an abundance of fish species (Templeman, 1968).
According to May (1973), optimal surface tempera-
tures for salmon seem to be in the range of 3° to 8°C.

Specific information on the relative abundance
and stock origins of salmon in the Grand Bank region is
lacking. However, the existence of a winter-spring
migration route across the Grand Bank does have
important implications for salmon management strate-
gies. The commercial saimon fishery of Newfoundland
and Labrador harvests salmon which originate inrivers
of eastern United States (Meister, MS 1984), Nova Sco-
tia and New Brunswick (Saunders, 1969), Quebec
(Murray, MS 1966), and Newfoundland and Labrador
(Murray, MS 1966, 1968). Salmon which migrate south-
ward from the Labrador Sea towards the Grand Bank
and thence westward across St. Pierre Bank could
avoid exploitation along the east coast of Newfound-
land, and, depending on the timing of their migration,

they could partially avoid the fishery along the south
coast. In addition to the management implications,
offshore oil development on the Grand Bank and its
potential impact on the fishery resources necessitate
extensive investigation of the fish stocks which inhabit
the region. In this paper, aspects of distribution, origin,
abundance and biology of Atlantic salmon in surface
waters over the Grand Bank and to the east of the
Grand Bank are presented on the basis of surveys
which were conducted during the spring in 1979 and
1980.

Materials and Methods

Fishing techniques

Gillnet fishing was carried out aboard the motor
vessel Zagreb mainly over the southern part of the
Grand Bank during 1-19 May 1979 and over oceanic
depths east of the Grand Bank during 9-30 May 1980
(Fig. 1). In 1979, 15 sets were made at the surface with
up to 3,700 m per set of monofilament gillnets (each
45.6 m long) in a string of basic units of three nets with
mesh sizes of 127, 140 and 152 mm (length of mesh
opening). Each basic unit was 137 mlong, and an array
of up to 27 units was fished at a time. In 1980, 17 sets
were made at the surface with up to 3,850 m per set of
monofilament gillnets (each 45.7 m long) in a string of
basic units of four nets with mesh sizes of 114,127, 140
and 152 mm. Each basic unit was 183 m long, and an
array of up to 21 units was fished at a time. The nets
were 3 m deep.
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research fishing off West Greenland indicated that sig-
nificant numbers of salmon inhabit the oceanic areas
off Newfoundland. The results from atagging program
at West Greenland in 1972 yielded an exploitation rate
of about 0.30 (Andersen et al., 1980), from which the
total population was estimated to be about 2 million
salmon (Horsted, 1980). It is impossible to derive a
realistic estimate of the total population from direct
comparison of research catches off Newfoundland and
commercial catches off West Greenland. However,
comparison of the catch rate from research fishing in
the oceanic area southeast of Newfoundland in 1980
(20.8 salmon per 100 standard nets) with those from
research fishing off West Greenland in 1972 and
1979-80 (11.3-35.1 salmon per 100 nets) indicates that,
in some years, there may be as many (or more) salmon
per unit area off Newfoundland as there are off West
Greenland.

The movements of three previously-tagged sal-
mon which were caught and the subsequent river
recaptures of salmon which were tagged during the
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Fig. 4. Surface-temperature conditions in the Grand Bank region as indicated by locations of the 4° and 8° C isotherms in January and April,
1978-83. (Isotherms are from monthly ice charts issued by the British Meteorological Office, Bracknell, England.)

1979-80 surveys indicate that some of the salmon in
the offshore fishing area originated in New Brunswick,
Nova Scotia and Maine rivers. However, tag recoveries
from the commercial salmon fishery along the west
and northeast coasts of Newfoundland indicate that
some of the fish in the offshore fishing area may have
originated in Newfoundland and Labrador rivers.
According to Pippy (MS 1982), the fishery on the west
coast of Newfoundland harvests primarily salmon of
Newfoundland origin. No tag recoveries were reported
from Quebec.

Examination of the smolt (river) ages of salmon
from the Grand Bank region provided some informa-
tion on the general location of home rivers. Lear and
Misra (1978) demonstrated that mean river age of
North American salmon populations increased signifi-
cantly with latitude. The good representation in the
catches of salmon with smolt ages of 1 and 2 years
imply that these fish were of southern origin, although
the southwest area of Newfoundland has rivers which
produce some age 2 smolts (Evans et al., 1985).
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Catches of salmon with smolt ages of 3 and 4 years
indicate that some of the fish in the area were of New-
foundland-Labrador origin. The mean river age of 2.7
years for salmon in this study corresponds approxi-
mately to 46° N lat. (i.e. southern Gulf of St. Lawrence).
The mean river age of 3.2 years for salmon which were
caught in spring in the Labrador Sea (Templeman,
1968) implies amore northerly origin for these fish than
for the salmon from the Grand Bank area.

Lear (1976) hypothesized from trawler catches of
salmon off Newfoundland that “the shelf area of the
Grand Bank may be an area where salmon overwinter
before returning to their rivers of origin in the spring”.
He further suggested that “the Grand Bank and
southwestern St. Pierre Bank slopes may form a
winter-spring staging area for salmon en route from
the Labrador Sea”. Salmon of all sea-age classes were
found to inhabit the oceanic area east of the Grand
Bank in the spring of 1980, and the catch rate there was
much higher than those on the Grand Bankin 1979 and
1980. This implies that the oceanic area rather than the
Grand Bank was the main staging area for salmon in
1980. However, the winter and spring sea-surface
temperature data for 1978-83 indicate that oceanogra-
phic conditions for salmon may be more favorable on
the Grand Bank in some years and east of the Grand
Bank in others.

Prior to 1984, the season for commercial salmon
fishing along the east and south coasts of Newfound-
land began between 15 and 20 May. Distribution of
catches indicated that salmon were present along the
south coast about 2 weeks earlierthan along the north-
east coast and that larger salmon approached the
coast earlier than grilse (Short and Reddin, MS 1981).
The area southeast of Newfoundland may be a staging
area for salmon which move southward from the Lab-
rador Sea in early spring. However, because suitable
temperature conditions (4° to 8°C) exist during the
winter south and east of the Grand Bank, where cold
water of the Labrador Current merges with warm water
of the Gulf Stream, some of the salmon from Canadian
and United States rivers may overwinter there. In the
spring, they probably migrate to Newfoundland coas-
tal waters and westward into the Gulf of St. Lawrence.
This would explain the early appearance of salmon
along the south coast of Newfoundland.

From analysis of stomach contents, the major prey
of salmon on the Grand Bank were capelin and sand
lance. In the oceanic area east of the Grand Bank, the
main food components were fish (i.e. barracudina and
black smelt) and amphipods. Some factor other than
food must influence the distribution of salmon in the
sea, because the salmon from the Grand Bank had five
times the weight of food per stomach than those from
the oceanic area but catch rates were much higher in
the oceanic area. May (1973) suggested that salmon

are found in abundance where surface temperatures
are 3° to 8°C and food organisms are abundant. Dur-
ing the 1979 and 1980 surveys, salmon were found at
most stations where surface temperatures were 3° to
8° C but were most abundant where temperatures were
5° to 8° C. Such temperatures were more prevalent in
the oceanic area east of the Grand Bank than on the
Grand Bank itself. The food supply was presumably
adequate in the oceanic area even though the average
amount of food in the stomachs was much less than the
amount of food in the stomachs of salmon from the
Grand Bank.

According to Lear (1980), salmon in the Labrador
Sea had less food in their stomachs in the autumn than
in the spring (3.1 g and 5.7 g food per kg of salmon
respectively) and were feeding less actively (28% and
8% empty stomachs respectively).In the same report,
the stomach contents of salmon off West Greenland
ranged from 4.8 g to 11.4 g food per kg of salmon, and
about 11% of the stomachs were empty. The amount of
food in the stomachs of salmon on the Grand Bank
(19.8 g food per kg of salmon) exceeded values for
salmon at West Greenland and in the Labrador Sea but
was less than the average (31.1 g) for salmon in
Newfoundland-Labrador coastal waters (Lear, 1972).
Stomachs of salmon in the oceanic area east of the
Grand Bank contained less food than those from West
Greenland and Labrador Sea in the spring but more
than those from the Labrador Sea in the autumn.

The wide variety of prey species in salmon stom-
achs indicates that adult salmon are opportunistic
feeders and prey on whatever organisms are available
in the area. During their homeward migration along the
Newfoundland coast, adult salmon are known to feed
mainly on capelin and sand lance, with small amounts
of shrimp, smelt, cod, herring and brook trout (Lindsay
and Thompson, 1932; Lear, 1972). However, feeding
almost ceases just before the salmon enter their home
rivers to spawn (Kendall, 1935; Jones, 1959; Keenley-
side, 1962; Power, 1969). In the major feeding areas off
West Greenland, salmon prey mainly on capelin and
sand lance, whereas, in the Labrador Sea, salmon prey
on paralepids, lanternfish, arctic squid (Gonatus sp.),
and amphipods (Lear, 1980). Thus, capelinis not con-
sidered to be the principal component of the salmon
diet throughout its life history as some authors have
speculated (Carter, 1979, 1980).
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