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Seasonal Distribution of Sharp-beaked Redfish
(Sebastes spp.) in Northeastern Grand Bank
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Abstract

Sharp-beaked redfish (Sebastes spp.) are distributed widely in northeastern Grand Bank,
NAFO Div. 3L, during all of the year. There appears to be a partial separation between northern and
southern distribution in the vicinity of 47° 15'N for all but the third quarter of the year. They move
westward along and up the continental slope between the second and third quarters then back
easterly during the fourth and first. There may also be some movement between the northern part
of the Division and more northern waters (Div. 3K) during the year. The redfish are distributed
deepest during the second quarter, then they move into shallower waters in the third quarter
before beginning to move deeper again in the fourth and first quarters. Females predominate at
depths of 400-449 m during the first quarter and 250-349 m during the third. There is very little
geographic separation of the sexes in the second and fourth quarters. The largest fish are
generally found in intermediate depths, associated with bottom temperatures of about 2.0° to
4.9°C.
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Fig. 1. Map of NAFO Div. 3L showing number of successful sets
made in each half degree latitude by one degree longitude
unit area in each quarter (1958-87).

From 1958 to 1987, a total of 1,419 successful (no
net damage) 30 min. sets were made in surveys con­
ducted by the Newfoundland Region of the Department
of Fisheries and Oceans, Government of Canada, in
Div. 3L at depths of 200 m and greater (Fig. 1). Either a
Yankee 41-5 trawl or an Engel 145 High Lift trawl (Table
1) with a 25 mm liner inside the codend was used for all
fishing sets. Besides recording the catch as numbers

the use of biochemical techniques (Payne and Ni,
1982), this paper describes the seasonal pattern of dis­
tribution of these redfish in Div. 3L by depth, tempera­
ture and geography.

In the Northwest Atlantic, sharp-beaked redfish
(Sebastes mentella and S. fasciatus) (hereinafter
referred to as redfish) are generally found in depths
>200 m. Trawl surveys have been carried out for redfish
as well as other groundfish species by the Newfound­
land Region of the Department of Fisheries and
Oceans, Government of Canada, from the late-1950s to
the present. Beginning in the early-1970s, these sur­
veys have been conducted in a particular area at about
the same time each year in order to remove possible
effects of seasonal variability in fish distribution on
estimates of abundance and biomass. Because of this,
little information is available concerning seasonality in
the distribution of redfish and other species inhabiting
depths >200 m. Only in Div. 3L, northeastern Grand
Bank, has fairly extensive research trawling taken place
at depths beyond 200 m in all four quarters of the year.
Ni (1981) showed that the two species of redfish reside
in Div. 3L. Because the existence of the two species was
either unknown or only hypothesized during much of
the data collection time period, and because separation
can only be achieved through dissection (Ni, 1981) or

Introduction

Sharp-beaked redfish (Sebastes spp.) exhibit sea­
sonal changes in their distribution which may repres­
ent behaviorial responses associated with mating
(Magnusson, 1961) larval extrusion (Magnusson, 1961;
Soroken, 1961; Sidorenko, MS 1966; Chekova, 1972)
and feeding (Sidorenko, MS1966). Nikolskaya (1973)
and Atkinson (1984) also described seasonal changes
in redfish distribution, but did not elucidate possible
causes. Knowledge of these changes is important, not
only from a biological point of view, but also for the
successful prosecution of fisheries.
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Fig. 6. Proportions of male and female beaked redfish in each depth
range in each quarter in NAFO Div. 3L weighted by standard­
ized catch numbers.

It has been generally considered that redfish distri­
bution is stratified in size by depth (e.g. Perlmutter,
1953; Schroeder, 1955; Templeman, 1955, 1957, 1959),
that is, larger fish are found in deeper waters. The
results of this study indicate that this stratification is
only maintained in the fourth quarter (and to a lesser
extent in the third) in Div. 3L and the mean size of the
fish is variable with depth in the first and second quar­
ters. During the first quarter, larger females were more
often found at 250-449 m than deeper, while males

I were fairly evenly distributed by size over all depth
ranges. Chekova (1972) also found seasonal differen­
ces in size stratification with depth between sexes and
seasons on Flemish Cap, but the variations were differ­
ent to those noted in this study.

Instead, a fairly constant female/male ratio was
observed in all four quarters of the year. The apparent
coming together of the two sexes in the fourth quarter
is probably related to mating, whereas the lack of sepa­
ration in the second quarter is reflective of most of the
population being concentrated in deeper water. In the
Northeast Atlantic, mating occurs during October­
January (Magnusson, 1955), and Ni and Templeman
(1985) concluded that in the Northwest Atlantic, copu­
lation takes place during the same period.

First quarter -- 51% females

Fourth quarter - 48% females

Third quarter - 53% females
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the summer and Atkinson (1984) showed a movement
to deeper waters during the winter in the Gulf of St.
Lawrence. Minet (MS 1975) reported that redfish bio­
mass was greatest at 200-350 m depths in summer but
moved to depths >350 m during the winter in Div. 3P.

In Div. 3L, redfish were found deepest during the
second quarter of the year, a time corresponding to
larval release from April to June. This is in contrast to
reported movements of females to shallower water dur­
ing larval release (Sandeman, MS 1956; Sidorenko, MS
1966). Chekova (1972), however, found that large
females moved deeper to spawn on the Flemish Cap,
and Templeman (1976) found female S. mentella with
the more developed ovaries in deep water (455-530 m)
and relatively few mature females shallower in the same
area. Chekova (1972) also noted that after larval release
females immediately move to shallower water, similar
to the findings of this study. The similarity is also drawn
to the Pacific ocean perch which is noted to move to
deeper waters to release larvae in March and then back
to shallower waters for feeding (Gunderson, 1971).

Chekova and Konstantinov (1978) concluded that
females spawn in the pelagic zone of the Flemish Cap,
moving up in the water column in March and returning
to the bottom by July. This type of movement would
result in a change in the sex ratio of bottom trawl
catches during the second quarter of the year, but the
present study indicated no such change in Div. 3L.

Templeman (1959) concluded that redfish in the
Northwest Atlantic are most abundant in water temper­
atures from about 3° to 6° C. Atkinson (1984) found
redfish to be abundant in temperatures of 2° to 7° C in
the Gulf of S1. Lawrence and noted that the deeper
water to which they moved in the winter was also
warmer, similar to the results of this study. It is not
known whether these seasonal movements are driven
by some depth related phenomenon per se, tempera­
ture, or some other factor.

Travinetal. (1961) reported that redfish in northern
Div. 3L were similar to those in Div. 3K and also sug­
gested that there was intermingling of redfish in south­
ern Div. 3L and northern Div. 3N. The data available for
this study were insufficient to determine if there is any
lateral movement along the shelf, but the changes in
abundance in the areas north of 48° 30'N suggest a
possible north-south movement between Div. 3K and
Div. 3L. The apparent separation (except in the third
quarter) of concentrations on the southeastern and
northwestern slopes may also be meaningful with
regard to a north-south separation of groups. Any
movement between Div. 3K and 3L as well as a separa­
tion between redfish on the southeast and northwest
slopes would have significant implications with regard
to management of these fish, as the Div. 3K/3L boun­
dary currently separates two adjacent management
units (NAFO Subarea 2 + Div. 3K and Div. 3LN). Further
studies are needed to investigate if any realignment of
management units is necessary in this area.
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Fig. 7. Length frequencies (sexed) of beaked redfish by depth range in each quarter in NAFO Div. 3L.
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Fig. 8. Length frequencies (sexed) of beaked redfish by temperature range in each quarter in NAFO Div. 3L.

As was noted in the introduction, redfish in Div. 3L
are comprised of two species. Whether or not the
seasonal movements in this area are different for the
two is unknown at present and will require further
investigation. These investigations should be done in
conjunction with any study of appropriate
management units.
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Fig. 10. Mean length of beaked redfish ~15 cm by temperature range
in each quarter in NAFO Div. 3L.
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