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Abstract

Migratory patterns of Greenland halibut in the Northwest Atlantic were investigated by two tagging experiments in 1969 and 1971
using longlines to capture the fish and three experiments in 1979-80 using otter trawls. Of nearly 24,400 tags applied, only 1.3% have
been recovered to the end of 1983, the low recovery rate being attributed partly to the low level of offshore fishing activity and partly to
high tagging mortality of fish caughtin otter trawls. Results of the White Bay experiment in 1969 showed some movement of Greenland
halibut from the tagging area to offshore deepwater areas of Labrador and Davis Strait, although many of the recaptures were in the
general area of tagging. However, the Trinity Bay and Fortune Bay experiments in 1971 and 1979 respectively indicated little
movements from the tagging sites. The Funk Island Bank experiments in 1979 and 1980 indicated substantial movement to coastal
waters of northeastern Newfoundiand in summer, but tags were also recovered both south and north of the tagging areas, the most
northerly of the latter from the northern edge of Hamilton Bank. From tagging experiments off Labrador in 1980, the few returns
indicated eastward movement to the deepwater areas of the continental slope, with one recapture from deep water off the northern tip

of Labrador.

Introduction

Greenland halibut are distributed in the Northwest
Atlantic from Arctic waters southward to the Scotian
Shelf (Templeman, 1973) and constitute a significant
component of the groundfish resource in the region,
particularly off West Greenland (Smidt, 1969) and east-
ern Newfoundland (Bowering, 1983) and in the Gulf of
St. Lawrence (Bowering, 1982), where the combined
nominal catches in the three areas peaked at 63,000
(metric) tons in 1979. Spawning occurs in the deep
warm water of Davis Strait (Jensen, 1935; Smidt, 1969)
at a latitude of about 67°N. The eggs and small larvae
drift northward in the West Greenland Current, and
those which become engulfed by the Arctic Current
drift southward along the coasts of Baffin Island, Lab-
rador and eastern Newfoundland, colonizing the con-
tinental banks and slopes along the way (Templeman,
1973). Upon approaching maturation, these fish are
believed to move into deep water and migrate north-
ward to the spawning area in Davis Strait (Atkinson et
al., 1982). This pattern of movement implies that
Greenland halibut constitute a continuous stock
throughout the range of the species in the Northwest
Atlantic, although there is evidence that some spawn-
ing occurs in the Gulf of St. Lawrence (Bowering,
1980).

Although there is no published information on
migratory patterns of Greenland halibut in the North-
west Atlantic, several independent studies in recent
years have been directed toward stock differentiation.

Templeman (1970), from an analysis of meristic char-
acters of Greenland halibut in samples from West
Greenland to the southern Grand Bank and northern
Gulf of St. Lawrence, concluded that vertebral aver-
ages were not particularly useful for separating stocks
in the Northwest Atlantic except possibly the Gulf of St.
Lawrence population. This peculiarity in vertebral
averages for the Gulf of St. Lawrence stock was noted
by Tremblay and Axelsen (1981). Fairbairn (1981),
from electrophoretic analysis of tissue samples, con-
cluded that Greenland halibut in the Northwest Atlan-
tic constitute asingle genetically-homogeneous stock.
She noted that the resident population in the Gulf of St.
Lawrence is not completely isolated because of its
genetic similarity to the Labrador-eastern Newfound-
land population. Khan et al. (1982), from a study of the
prevalence of trypanosome and piroplasm infections
as biological tags, concluded that Greenland halibutin
the region from Davis Strait to the northern Grand
Bank form a single stock but that separate stocks exist
in the Gulf of St. Lawrence and Fortune Bay, New-
foundland. Dey (1982) found significant differences
between areas in biochemical analysis of samplés of
Greenland halibut from the Gulf of St. Lawrence and
eastern Newfoundland and inferred that the two areas
contained separate stocks.

In this paper, the results of tagging experiments in
Newfoundland coastal waters and in offshore areas of
Labrador and eastern Newfoundland are used to illus-
trate migratory patterns of Greenland halibut in the
region relevant to stock identification.

* Based on a paper presented at the NAFO Special Session on “Stock Discrimination in Marine Fishes and Invertebrates of the Northwest Atlantic”,
held at the Bedford Institute of Oceanography, Dartmouth, Nova Scotia, Canada, during 8-10 September 1982.
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Fig. 5. Greenland halibut recaptures from tagging on Funk Island
Bank, April 1979 and June-July 1980. (Tagging areas are
shaded.)

The offshore component of the Greenland halibut
fishery, which was conducted by large distant-water
trawlers with the capability of fishing in depths exceed-
ing 600 m along the continental slope, have been virtu-
ally eliminated following the extension of fisheries
jurisdiction to 200 miles by the coastal states in 1977.
Consequently, the low number of recaptures in the
northern divisions from Labrador to West Greenland is
considered to be the result of low fishery activity in
deepwater areas of the continental shelf and slope.

The low level of tag returns from the Fortune Bay
tagging experiment may also be due in part to low
fishing activity. Danish-seining, mainly for witch
flounder, American plaice and Atlantic cod, is the main
deepwater fishery in this area, but these vessels are
unable to fish the deepest part of the bay (about 370 m)
where Greenland halibut are more likely to be found,
thus reducing the probability of catching tagged fish.

Although tagging mortality is difficult to measure
with any degree of accuracy, it was probably much
higher in fish tagged from otter-trawl catches than
from longline catches, in view of the differences in
percentage recaptures. Injury to the mouth from hooks
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Fig. 6. Greenland halibut recaptures from tagging in three channels
off Labrador, September-October 1980. (Tagging areas are
shaded.)

is likely to be much less severe than the loss of protec-
tive body mucous and scales which occurs during
trawling operations. This differentiation in tagging
mortality between gears was also observed in tagging
experiments at lceland (A. Sigurdsson, Marine
Research Institute, Reykjavik, pers. comm.).

Long-distance migrations of Greenland halibut, as
evidenced by those tagged in White Bay and recap-
tured off northern Labrador, Baffin Island and West -
Greenland, have occurred in other areas of the North
Atlantic. A Greenland halibut tagged north of Iceland
in July 1973 was recaptured 4 months later in the Bar-
ents Sea, and there were two recaptures at Faroe
Islands and one at Shetland Islands from tagging off
Northeast Iceland (Sigurdsson, 1979). From Green-
land halibut tagged off the east coast of Iceland in
January 1970, one was recaptured in the Barents Sea in
August 1972 (Nizovtsev, 1974). A Greenland halibut
tagged in Lichtenau Fjord, West Greenland, in June
1955 was recaptured off Vestfirdir, Iceland, in June
1959, this being the only known record of a possible
connection between the Iceland and West Greenland
populations (Smidt, 1969).

Investigations by Kosier (1970), Chumakov (1969)
and Sigurdsson (1979) in Iceland waters have shown
from tagging experiments that Greenland halibut
tended to remain near the release sites during the
summer until a prespawning migration westward and
northwestward to Denmark Strait began in late Sep-
tember. After spawning in April-May, the fish migrated
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eastward to their summer-feeding grounds north of
Iceland. In the Northwest Atrantic, the long-distance
movement of Greenland halibut from eastern New-
foundland to Davis Strait is also believed to representa
spawning migration, in view of the general consensus
that the region from the northern Grand Bank to West
Greenland contains a single interbreeding stock with
spawning grounds in Davis Strait, as concluded and
inferred from stock delineation studies of Templeman
(1970), Fairbairn {(1981) and Khan et al., (1982). Bower-
ing (1983) reported that, although growth patterns of
Greenland halibut were similar throughout the range
of the species in the Northwest Atlantic, the fish
matured at progressively smaller sizes from south to
north. Because the sex and maturity condition of the
fish cannot be determined at the time of tagging and
because the sizes at which males and females become
sexuaily mature are markedly different, it is difficult to
draw conclusions on movements of maturing fish
based on size alone. However, the most northerly
recapture (a 91-cm fish tagged 7 years earlier in White
Bay) was undoubtedly a mature female.

Jensen (1935) and Smidt (1969) reported that
Greenland halibut in the fjords of West Greenland per-
form spawning migrations. Mature individuals migrate
from the fjords to an area south of the ridge extending
from Baffin Island to Greenland where they spawn at
depths of 60C-1,000 m. After spawning, these fish
return to the West Greenland fjord where they are
exploited during the summer. In contrast, the summer
fishery of Greenland halibut in eastern Newfoundland
and Labrador waters is based on immature fish. It is
possible, therefore, that maturing Greenland halibut,
which migrate from the Newfoundland-Labrador area
to Davis Strait for spawning, remain in the West Green-
land area. On the other hand, if the adults return south-
ward after spawning, it is possible that they remain
along the continentai slope at depths beyond the capa-
bility of the otter trawls used during survey operations.

Spawning migrations of Greenland haliout may
also occur in the Gulf of St. Lawrence. Data from the
Newfoundland trawler fishery and research vessel sur-
veys (Bowering, 1982) indicate that prespawning con-
centrations occur during the winter in the Laurentian
Channel in the southeastern part of the Gulf. In
summer, Greenland halibut tend to be concentrated in
the western part of the Gulf and are taken as by-catch
in the shrimp fishery. This westward movement is
probably a feeding migration, because Greenland hali-
but are known to feed intensively on shrimp (Smidt,
1969; Bowering and Parsons, MS 1981).

None of the Greenland halibut tagged off eastern
Newfoundland and Labrador were recaptured in the
Gulf of St. Lawrence, implying little, if any, movement

to the Gulf from the eastern areas. However, the bio-
chemical studies of Fairbairn (1981) indicated that the
Gulf of St. Lawrence population is not completely iso-
lated because of its genetic similarity to the population
off eastern Newfoundiand and Labrador, and the
peculiarities in sexual maturity ogives of Greenland
halibut in the Gulf, found by Bowering (1982), were
attributed to a mixture of resident fish with those from
eastern areas. Recaptures of Greenland halibut within
the Gulf from tagging experiments outside the Gulf
would not be expected if immigration occurs as larvae
or at fish sizes smaller than those which were tagged.

The Funk Island tagging experiment clearly indi-
cates an inshore movement to deepwater bays of
northeastern Newfoundland. Most of the recaptures
occurred in the nearshore gillnet fishery during the
summer period. This inshore movement may be a feed-
ing migration, similar to that reported for Atlantic cod
of the same area (Templeman, 1979) and for Greenland
halibut at West Greenland (Jensen, 1935; Smidt, 1969).
In the Newfoundland area, both species have been
reported to feed heavily on capelin (Lear, MS 1970;
Templeman, 1979) and follow them toward coastal
waters in summer. Most of the Greenland halibut
tagged in the Funk Island Bank experiment were less
than 60 cm in length and few of them would have
matured sufficiently to undertake the northward
migration for spawning. However, any northward
movement of these fish may not be detectable from tag
returns, in view of the very low level of offshore fishing
activity for Greenland halibut off Labrador and Baffin
Island in recent years. This situation also pertains to
the tagging experiments of Labrador, but scattered
offshore returns indicate movement both north and
south over considerable distances, with several recap-
tures from deepwater areas of the continental slope.

All recaptures from the Fortune Bay tagging
experiment were made in the vicinity of the tagging
sites, possibly indicating the existence of a resident
population there, as suggested by Khan et al. (1982),
but there is no information on spawning of Greenland
halibut in the area to support that conclusion. The
unfavorable environmental conditions of the Avalon
Channel off southeastern Newfoundland make it
unlikely that Greenland halibut move westward to For-
tune Bay from the northern Grand Bank. However,
there are no physical or environmental barriers to
movement for spawning from Fortune Bay to the
southern entrance of the Gulf of St. Lawrence by way
of the Hermitage and Laurentian Channels. If Fortune
Bay fish migrate to that area where the Gulf population
of Greenland halibut concentrates in winter, one would
expect to have recovered tagged fish if they were
present.



BOWERING: Greenland Halibut Migrations from Tagging 91

References

ATKINSON, D. B.,, W. R. BOWERING, D. G. PARSONS, Sv. Aa. HORS-
TED, and J. P. MINET. 1982. A review of the biology and fisheries
for roundnose grenadier, Greenland halibut and northern shrimp
in Davis Strait. NAFO Sci. Coun. Studies, 3: 7-27.

BOWERING, W. R. 1980. Fecundity of Greenland halibut, Reinhardtius
hippoglossoides (Walbaum), from southern Labrador and south-
eastern Gulf of St. Lawrence. J. Northw. Atl. Fish. Sci., 1: 39-43.

1982. Population dynamics of Greenland halibut in the Gulf of
St. Lawrence. J. Northw. Atl. Fish. Sci., 3: 141-147.

MS 1982. Certain biological characteristics of Greenland hali-
but (Reinhardtius hippoglossoides) in the Canadian Atlantic and
their significance for stock identification. M.Sc. Thesis, Dept. Biol.
Memorial University of Newfoundland, St. John's, Nfld., 118 p.

1983. Age and growth of Greenland halibut, Reinhardtius hip-
poglossoides, in the Canadian Northwest Atlantic. Fish. Bull. U.S.,
81(3): (in press).

BOWERING, W. R., and D. G. PARSONS. MS 1981. Gbservations on
the relationships between shrimp (Pandalus borealis) and Green-
land halibut (Reinhardtius hippoglossoides) in two Labrador
channels. Can. Atl. Fish. Sci. Adv. Committee Res. Doc., No. 5,
23 p.

CHUMAKOV, A. K. 1969. The Greenland halibut, Reinhardtius hippo-
glossoides (Walbaum), in the Iceland area — The halibut fishery
and tagging. J. Ichthyol., 9: 901-902.

DEY, A. C. 1982. Comparison of the properties of phosphoglucomu-
tase from muscle of turbot (Reinhardtius hippoglossoides, Green-
land halibut) and witch flounder (Glyptocephalus cynoglossus)
from the Northwest Atlantic and Gulf of St. Lawrence. Comp.
Biochem. Physiol., T2B(2): 249-254.

FAIRBAIRN, D. J. 1981. Biochemical genetic analysis of population
differentiation in Greenland halibut (Reinhardtius hippoglos-
soides) from the Northwest Atlantic, Gulf of St. Lawrence and

Bering Sea. Can. J. Fish. Aquat. Sci., 38: 669-677.

JENSEN, A. S. 1935. The Greenland halibut, Reinhardtius hippoglos-
soides (Walb.), its development and migrations. K. Danske
Vidensk. Selsk. Skr. 9 Rk., 6(4): 1-32.

KHAN, R. A, M. DAWE, R. BOWERING, and R. K. MISRA. 1982. Blood
protozoa as an aid for separating stocks of Greenland halibut,
Reinhardtius hippoglossoides, in the Northwest Atlantic. Can. J.
Fish. Aquat. Sci., 39: 1317-1322.

KOSIER, A. D. B. 1970. Greenland halibut of the Northwest Atlantic.
Tech. Gospod. Morsk, 20(10): 458-460. [Transl. Nat. Mar. Fish.
Serv., Washington, D.C., No. TT 71-54019.]

LEAR, W. H. MS 1970. The biology and fishery of Greenland halibut
(Reinhardtius hippoglossoides (Walbaum)) in the Newfoundland
area. M.Sc. Thesis, Dept. Biol. Memorial University of Newfound-
land, St. John’s, Nfld, 132 p.

NIZOVTSEV, G. P. 1974. A Greenland halibut (Reinhardtius hippo-
glossoides) tagged in eastern Icelandic waters and caught in the
Barents Sea. J. Ichthyol., 14(2): 286.

SIGURDSSON, A. 1979. The Greenland halibut (Reinhardtius hippo-
glossoides (Walbaum)), at Iceland. Hafrannséknir, 16, 31 p.
SMIDT, E. 1969. The Greeniand halibut, Reinhardtius hippoglossoides
(Walb.), biology and exploitation in Greenland waters. Medd. Dan.

Fisk.-Havunders. N.S., 6: 79-148.

TEMPLEMAN, W. 1970. Vertebral and other meristic characteristics of
Greenland halibut, Reinhardtius hippoglossoides, from the
Northwest Atlantic. J. Fish. Res. Bd. Canada;, 27: 1549-1562.

1973. Distribution and abundance of Greenland halibut, Rein-
hardtius hippoglossoides (Walbaum), in the Northwest Atlantic.
ICNAF Res. Bull., 10: 82-98.

1979. Migration and intermingling of stock of Atlantic cod,
Gadus morhua, of the Newfoundland and adjacent areas from
tagging in 1962-66. ICNAF Res. Bull., 14: 5-50.

TREMBLAY, C., and F. AXELSEN. 1981. Biologie et peche du fletan du
Groenland, Reinhardtius hippoglossoides (Walbaum), dans le
Golfe du Saint-Laurent. Trav. Péch. Qué., 48, 101 p.







