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Abstract

Catches of Atlantic cod (Gadus morhua) eggs and larvae from 45 national and international

ichthyoplankton surveys conducted in Greenland offshore waters during the period 1950 to 1984
have been compiled and re-analysed. Southeast and Southwest Greenland were identified asim-
portant spawning areas from which eggs and early larvae drift towards the southern Davis Strait.
Only apart of thelarval population remained in the vicinity of favourable settling areas off West
Greenland while a considerable part was obviously transported westward across the Davis Strait
and thus did not contribute to the recruitment of the West Greenland cod stock. It is also shown
that cod eggs and larvae occasionally drift from Southwest Iceland across the Denmark Strait to
the East Greenland shelf from where a subsequent transport and immigration of juvenilesto West
Greenland waters can occur. Larval transport across the Denmark Strait appeared to be most cru-
cial for short-term replenishment of the offshore stock of cod at East and West Greenland. In
general, these results confirm the existing knowledge on the transport of cod fry in Greenland
waters but they indicate a higher importance of Southeast and East Greenland waters as potential
spawning and settling areas for the recruitment of West Greenland cod than reported in previous
studies.
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Introduction

The Atlantic cod (Gadus morhua) population in
Greenland waters has shown large variations in abun-
dance and distribution in the past decades. Prior to
1920 annual catches of cod were less than 100 tons
and were restricted to inshore areas (Buch et al. 1994).
Thereafter a large offshore fishery developed fre-
quently yielding annual catches above 300 000 tons
through the 1950s to 1960s (Horsted 2000). At the
same time, the spawning stock biomass was gradu-
ally reduced and the catches declined dramatically in
the late-1960s (Hansen and Buch 1986). In the 1970s
and 1980s annual catches were generally poor and
dependent on single strong year-classes, which gave
rise to an intermediate fishery with catches of about
100 000 tons in 1988-89. Since then, Atlantic cod
has disappeared from the offshore waters (Rétz 1999)

and at present only asmall inshore fishery takes place
(Anon. 2002).

Tagging experiments have indicated that the At-
lantic cod found offshore at West Greenland is a mix-
ture of three components originating from spawning
locations at East and West Greenland as well as at
Iceland (Rasmussen 1959). In addition, relatively sta-
tionary populations of Atlantic cod exist in West
Greenland inshore areas (Hansen 1949, Hovgard and
Christensen 1990).

Migration of Atlantic cod from Greenland off-
shore waters back to the spawning ground at | celand
has been documented based on tagging experiments
(Hovgard and Christensen 1990) and analytical as-
sessments (Shepherd and Pope 1993; Schopka 1993,
1994).
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Fig.5. Average distribution of cod eggs off West Greenland
196170 (spring surveys, see Table 1lafor details).

The distribution of cod larvae at West Greenland
in summer is shown in Figure 6a—c by year using all
of the information from a total of 33 national and in-
ternational surveys conducted in the years 1950 to
1984 (Table 1b). A considerable proportion of the lar-
vae was found far away from the coast in those years
in which the surveys covered large parts of the Davis
Strait and the area west of NAFO Divisions 1C and
1D. This was the case in 1957 in particular, and also
notable in 1958, 1959, 1961, 1963 and 1964 (Fig.
6a,b). In the 1970s and 1980s, the area covered by
the surveys was substantially reduced and high num-
bers of larvae were found occasionally at single sta-
tions in the vicinity of the fishing banks between 64
and 67°N (Fig. 6c¢).

Therestricted survey coveragein many years does
not allow firm conclusions about the dispersion of cod
larvae over the entire Davis Strait area. It may how-

ever be noted that cod larvae were frequently found
at the western border of the survey area and that on
average the highest larval abundance was observed
in the south-western or central part of the Davis Strait
in the 1950s and 1960s, respectively (Fig. 7).

In the 1960s, for which both spring and summer
survey data are available, the area of highest larval
concentrations located in middle of the Davis Strait
in June/July (Fig. 7) was about 350 naut. miles away
from the centre of the egg distribution at Southwest
Greenland in May/June (Fig. 5). According to the
mean difference between the midpoints of the sam-
pling periods of about two months (Table 1), this dis-
tance would correspond to an average transport of
6 naut. miles per day (12.5 cm/s).

Cod eggs and larvae at East Greenland and Ice-
land

Plankton samples covering the entire area from
East Greenland to Iceland were available only for
1963. Cod eggs were found in high numbers widely
distributed in Southeast and East Greenland waters
(5 stations with 4 000 to 9 000 cod eggs per 30 min
tow), were nearly absent in the Denmark Strait, and
were most abundant in the coastal waters west from
Iceland where the maximum catch (78 000 cod eggs
per 30 min tow) was recorded in May/April (Fig. 8).
Cod egg abundance was negligible in June/July in all
regions (Table 2a).

Considerable numbers of cod larvae were found
in the southwestern part of the Denmark Strait (6
stations with 10 to 90 cod larvae per 30 min tow) and
in offshore waters west from Iceland (3 stations with
10 to 20 cod larvae per 30 min tow) in June/July, but
not in the other regions during this period (Fig. 9).
Cod larvae were almost totally absent in the entire
survey areain April/May (Table 2b).

The distance between the centre of the larval dis-
tribution in the southern Denmark Strait observed in
June/July (Fig. 9) and the area of highest egg concen-
tration off Southwest Iceland in April/May (Fig. 8)
was about 150 naut. miles. Thiswould be equal to an
average drift of 2.5 naut. miles per day (5.4 cm/s)
taking a difference of two months between the sam-
pling dates into account (Table 2).

Discussion

Itisvery difficult, at all if possible, to distinguish
the larvae of Atlantic cod (Gadus morhua) from that
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Fig. 6a. Distribution of cod larvaein West Greenland offshore waters 1950 to 1959. L arvae num-
bersrefer to 30 min haul with 2 m Stramin ring net. Sampling period: late-May to early-
August (see Table 1b for details; 1951 no data).
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Fig. 6b. Distribution of cod larvaein West Greenland offshore waters 1960 to 1971. Larvae num-
bersrefer to 30 min haul with 2 m Stramin ring net. Sampling period: late-May to early-
August (see Table 1b for details; 1962, 1965 and 1967 no data).





