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The limited quantity of published and unpublished literature and historical material on
capelin, Mallotus villosus (Müller), in Greenland waters is reviewed, and the infor-
mation is synthesized to describe distribution, stock discrimination, migration, and life
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spawning populations elsewhere. The role of the species as a forage fish for other
organisms, stock size estimates, and the commercial and experimental fisheries are
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Introduction

Historically, the inhabitants of Greenland have utilized
capelin as food for themselves and their sledge-dogs.
More recently they have also used the resource as food
for their sheep. Further, because capelin are important
prey for other fish, seabirds, and marine mammals, they
contribute indirectly to a large part of the diet of the
Greenland population.

Up to and including the 1970s, the capelin fishery
was carried out with hand-held gear and beach-seines.
Occasionally too, capelin were taken as by-catch in the
poundnet fishery for cod. Capelin were traditionally
fished only in their spawning season, when they are
found in dense schools in shallow water along the outer
coast and the coastlines of the fjords.

At the beginning of the 1980s, efforts were put into
attempting to establish a more intensive fishery for
capelin, as part of an attempt to exploit more of
Greenland’s natural living resources. In West Greenland
the main purpose of the fishery was to catch roe-bearing
females to sell (for human consumption) to Japan.
Apart from the traditional gear, this experimental fish-
ery was carried out with poundnets and trawls. At the
same time, Iceland, Norway, and Denmark (on behalf of
Greenland) agreed on a share of the Total Allowable
Catch (TAC) of capelin in the area between Iceland,
Greenland, and Jan Mayen. In that area, purse-
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seines and large pelagic trawls are used to pursue the
commercial fishery. The catch is converted to fishmeal
and oil, but Greenland vessels do not take much of the
total.

Despite its importance, both directly and indirectly, to
the Greenland fishery and to hunting activities, research
on Greenland capelin is limited, especially in East
Greenland. Therefore, on the basis of published and
unpublished reports and historical material, this work
reviews and synthesizes capelin life history, distribution,
stock discrimination, migration, and role of the species
in the food web in Greenland waters. The life history of
the capelin off Greenland is compared with that of
beach-spawning populations elsewhere and the commer-
cial and experimental capelin fisheries in Greenland
waters as well as attempts to estimate the size of the
resource are outlined.
Sampling history and material
Capelin investigations

The earliest recorded samples of capelin were collected
in 1906, 1908, and 1909 from Uummannaq (71�N),
Nuuk (64�N), and Sisimiut (67�N) respectively. Then,
between 1933 and 1939, 22 samples were collected
from 14 West Coast localities between the Qaqortoq
district (61�N) and Uummannaq, and near Tasiilaq
xploration of the Sea. Published by Elsevier Science Ltd. All rights reserved.
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(66�N) in East Greenland (only one sample). Samples
were collected mainly during the brief spawning season,
primarily from spawning schools, and a few as stomach
contents from Arctic char (Salvelinus alpinus). The
immature capelin in the samples were either caught with
beach-seines or taken from the stomachs of cod (Gadus
morhua) and other fish. Hansen (1943) gave the results
from examinations of these scattered samples in the
form of sex and length frequencies, length-at-age, and
number of vertebrae. Kanneworff (1967, 1968) carried
out further analyses of Hansen’s data, and fresh samples
were taken from spawning schools on the West Coast
in Godthåbsfjord (64�N), and in coastal waters near
Sisimiut, Ilulissat (69�30’N), and Kangerssuatsiaq
(72�N) in Upernavik district (see Figure 1 for the
locations of the places mentioned).

From 1967 to 1982, the Greenland Fisheries Research
Institute occasionally collected samples during the
spawning season and in winter in Godthåbsfjord, and
during spawning in the Sisimiut area. In all, 128 samples
and a total of some 15 000 capelin were collected, but
the data remained untreated until 1985.

During and shortly after the 1974 spawning season,
Jákupsstovu and Røttingen (1975a,b) made an attempt
to estimate the size of the capelin stock in West
Greenland by echo-integrating in a few selected fjords
and on the banks in the area between Arsuk fjord (61�N)
and Uummannaq fjord (71�N). Biological samples were
taken by pelagic trawl.
Between 1975 and 1984, no research was carried
out on capelin in Greenland waters. Then, associated
with an experimental fishery for roe-bearing capelin in
1985, samples were collected in the spawning season
along the West Coast, and in selected fjords from
Paamiut (62�N) to Aasiaat (69�N). The fishery took
place in both the spawning areas in shallow water and in
deeper parts of the fjords. Data from these samples were
analysed and compiled with earlier data (Sørensen 1985,
1986).

A preliminary report (Appendix of Sørensen, 1985)
describes an acoustic survey carried out in October 1985
in three fjords in the Nuuk area (around 64�N) and
along the adjacent coast. During that survey, echoes
were identified by trawling with a pelagic trawl. The
samples were examined, but not analysed, and the data
are available in the database of the Greenland Institute
of Natural Resources. During the 1985 spawning
season, tissue samples were taken from capelin caught in
three well-separated areas along the West Coast for
genetic stock identification (Sørensen and Simonsen,
1988).

In December 1986, an acoustic survey was carried out
in Godthåbsfjord and over the main part of Fylla Bank
(West of Nuuk; Kanneworff, 1987). Pelagic trawls were
towed to obtain an estimate of the quantity of capelin
that was giving source to the echo. No samples were
taken.

Together with material collected near Qaqortoq
(60�45�N), Arsuk (61�N), and Nuuk during an exper-
imental fishery for roe-bearing capelin during the 1987
spawning season, historical capelin data were again
analysed by Kleist (1988).

Greenland’s only direct scientific research into the
biomass of capelin in East Greenland waters was carried
out in September 1988 (Kanneworff, 1988). For the
purpose, an acoustic survey (echo-integration) of the
area between Iceland and East Greenland was verified
and supplemented by 27 trawls and samples.
Figure 1. Occurrence of capelin in bottom-trawl survey catches,
1988–2000. NAFO divisions (1A–1F) and ICES Subareas (XIV
and Va) are indicated. Thin contour lines are the 600 m isolines,
the maximum sampling depth during the survey. Total number
of stations was approximately 3500, but only stations with
capelin catches are shown.
Catch information

From the start of the commercial fishery in Greenland,
almost all fish plants were owned by the state or, in
later years, by the Greenland Home Rule system.
Consequently, information on all landings, exports or
direct sales is submitted regularly by an official at each
landing site to the statistical office. Larger vessels are
also obliged to keep logbooks and to send detailed
weekly reports on their catches by management area to
the licencing office. That office later sends the data to the
statistical office, where a final collection and check of the
statistics takes place. As a result of this fairly compli-
cated system, Greenland landing statistics have always
been considered to be of a high standard. Besides
landings at the fish plants, unreported private sales of
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fish for local consumption have traditionally taken place
at the ‘‘open markets’’ in towns and settlements.
Research on other species

Information on the offshore distribution of capelin is
available in the results of stratified random trawl surveys
for northern shrimp (Pandalus borealis) carried out by
the Greenland Institute of Natural Resources since 1988
(Carlsson et al., 1998). The offshore survey area covers
depths of 150–600 m, in West Greenland from Cape
Farewell to 72�30�N and in East Greenland from Cape
Farewell to 68�00�N. In West Greenland, an inshore area
(Disko Bay and Vaigat, about 68�30�–70�30�N) was also
included. The literature on other species (e.g. marine
mammals) contains information on the role of capelin in
the food web.
Results
Distribution and stock discrimination

The main area of distribution of capelin along the west
coast of Greenland is from Upernavik in the north to
Cape Farewell in the south, and in East Greenland
from Cape Farewell to the Tasiilaq area. Jensen
(1948) obtained information on capelin observations up
to Qaanaq (77�N) on the West Coast and up to
Illorqqortoormiut (70�N) on the East Coast. However,
the distribution seems to vary from year to year, pre-
sumably depending to some extent on changing sea
temperatures around Greenland. Thus, spawning
became unstable on normally stable catch sites when the
water temperature increased in the 1920s. At the same
time, capelin were observed more to the north than
usual off both West and East Greenland (Jensen, 1948;
Hansen and Hermann, 1953).

Records of capelin by-catch in the northern shrimp
survey (Carlsson et al., 1998; about 3500 hauls in the
period 1988–2000) indicate that capelin are distributed
over the Greenland shelf between July and October
(Figure 1). Only scattered catches of capelin are made by
trawls deployed west of the banks on the West Coast.
The capelin observed offshore along the East Greenland
coast are assumed to belong to the Icelandic stock
described by Vilhjálmsson (1994).

In East Greenland, capelin are also distributed in
coastal and fjord areas, but knowledge of these popula-
tions is very limited. Capelin have been observed spawn-
ing in the shallow water of many fjords and bays
(Jensen, 1948), and it is hypothesized that more than one
stock exists inshore along the East Greenland coast.
However, owing to the short distances and lack of
physical barriers between both the different inshore
areas and the inshore and offshore areas, some inter-
action between the local populations and with the large
stock in the Denmark Strait might be expected.
In West Greenland, from Cape Farewell to

Upernavik, capelin seem to have a virtually continuous
distribution along the coast and in the fjords. They are
also found regularly between the coast and the banks.
According to Kanneworff (1968) and Sørensen (1985),
the capelin population of West Greenland consists of
many stocks. They base this hypothesis on the observa-
tions that spawning is progressive along the coast, that
some of the fjords are well separated from the open sea,
and that the growth patterns differ from area to area.
The hypothesis is supported by the work of Sørensen
and Simonsen (1988), which shows significant genetic
difference between tissue samples taken from capelin
near the coast at Aasiaat, Maniitsoq (65�30�N), and
Nuuk. However, neither the geographical distribution of
the single population nor the number of stocks is
known. Capelin off the West Coast most likely originate
from the neighbouring fjords or coastal areas, because
no spawning takes place on the banks.
Migration

Most capelin stocks elsewhere (e.g. Iceland, Canada,
Norway) migrate long distances from spawning areas,
presumably in search of suitable food. Very little is
known about the inshore capelin in East Greenland.
However, the inshore stocks in West Greenland behave
more like other inshore stocks, e.g. in Balsfjord, Norway
(Sørensen, 1983, 1985), that carry out much more
limited migrations, from spawning areas in very shallow
water in the fjords and along the outer coast, to deeper
parts of the fjords and adjacent offshore areas (Jákupss-
tovu and Røttingen, 1975a,b; Sørensen 1985, 1986;
Kanneworff, 1987).

From summer to winter, the capelin stocks are well
dispersed in the deeper parts of fjords and bays, along
the coast and over the banks. Schools are found as far
west as the western extremity of the banks. In those
areas, capelin split into two pelagic layers by day, the
upper layer consisting of young fish and larvae, and the
lower one older capelin. At the onset of darkness the two
coalesce into a single scattering layer. In addition to the
pelagic layers, there is also another layer (offshore)
between 150 and 600 m deep that is too close to the
bottom to be distinguishable by echo-sounder. However,
capelin in that layer are caught in bottom trawls, for
instance by the fishery for northern shrimp (Figure 1).

The spawning migration and spawning seasons vary
along the coast, the onset of spawning being earlier in
the south than in the north. At its most southerly point,
spawning starts in April and continues until June, but at
the northern extremity it starts in May–June and ends in
July. The migration pattern of the stocks is clearly
displaced in the same manner. With these facts in
mind, the general migration pattern can be described as
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follows. At some time between December and spawning
in spring, migration towards the spawning sites com-
mences. Spawning starts in the innermost parts of the
fjords (Sørensen, 1985), and most spawning takes place
there. Later in the spawning season, some spawning also
takes place farther out in the fjords, or even along the
outer coastline, when the surface temperature rises
above 2–5�C (Kanneworff, 1967).

Males migrate directly to the spawning grounds in
very shallow water (0–10 m deep). Females pause some-
what outside the spawning grounds in deeper water, and
stay there in pelagic schools while maturation proceeds.
When the females are fully mature, and presumably
depending on environmental conditions, they migrate
onto the spawning grounds, spawn, and (if they survive)
leave soon after spawning to return to the area where
the immature and maturing capelin have remained.
Spent females then resume foraging. In contrast to the
behaviour of females, males do not leave the spawning
ground immediately after spawning (Sørensen, 1986).
Presumably, males spawn more than once during a
spawning season, and it appears too that all males that
spawn die shortly after the spawning season has ended.
This migration pattern during a spawning season
corresponds with the observations of Jákupsstovu and
Røttingen (1975a,b).

During the first part of their survey, Jákupsstovu and
Røttingen (1975a,b) found only larger concentrations in
the outer parts of the large fjord complex near Nuuk,
about 63�30�N, but during the last part of their survey,
the biggest concentrations were found offshore, outside
the fjord complex and outside Maniitsoq. This obser-
vation, combined with the presence of spent females
in the samples from both Sukkertoppen Bank (off

Maniitsoq) and Fylla Bank, indicates a westward
migration after spawning.
Life history, growth, and spawning mortality

The life history of the beach-spawning stocks of West
Greenland follows the same pattern as that of beach-
spawning populations elsewhere (Templeman, 1948;
Bailey et al., 1977; Sørensen, 1983; Vilhjálmsson, 1994).
The literature from the past 40 years states that, of the
youngest age-class of spawners, only the largest capelin
mature and spawn. Further, a higher proportion of
females than males mature at the youngest spawning age
within a single stock (Kanneworff, 1967; Sørensen,
1985). As in other capelin stocks, the largest fish of each
sex spawn first in the spawning period. After spawning,
only spent females are found away from the spawning
ground, and they resume foraging (Sørensen, 1985,
1986). Spent males are found only at the spawning site.
The general assumption is therefore that almost all
spawning males die immediately after the end of the
spawning period, but that nearly all females survive to
spawn again, provided they do not die for other reasons.
In some other capelin populations, there is also a high
degree of repeat spawning among females, whereas most
males only survive for a single spawning season (Huse,
1998).

Because of the uneven distribution of the fish popula-
tion during a spawning season, a single or a few samples
may not be representative of the population as a whole.
Therefore, because nearly all the Greenland samples
were taken during the spawning season, the existing data
are inadequate for describing the Greenland populations
of capelin with respect to growth and stock composition.
Interpretation of the sampling data is further compli-
cated by uncertainty concerning the number of stocks
and their geographical distributions.

There seems to be a tendency for the maximum age to
increase from south to north on the West Coast and for
females to live longer than males within a single popu-
lation. Only a few fish live longer than eight years. Also
the maximum length generally seems to increase from
south to north along the West Coast (Hansen, 1943;
Kanneworff, 1967; Sørensen, 1985).

Within a single stock, females are smaller than males
of the same age, and despite their longer life, females are
rarely bigger than males of the same stock. This implies
that, on average, female growth is slower than that of
males. Along the West Coast, the maximum observed
lengths of males ranged from some 123 to 200 mm
and that of females from about 138 to 160 mm. This
statement is confounded by the fact that it is not known
whether the measurements are standard length or
another measurement. Different maximum length
among populations is probably due not only to a
difference in life expectancy, but also to differing growth
rates, which also seem to increase from south to north
(Sørensen, 1985).

When compared with beach-spawning capelin else-
where, West Greenland capelin are smaller than those
from Canada (Templeman, 1948; Bailey et al., 1977) and
larger than those from Balsfjord in northern Norway
(Sørensen, 1983). However, it is not known whether the
differences in growth rate among the West Greenland
capelin populations and between those and the others in
Canada and Balsfjord are due to environmental factors
or whether they are of genetic origin.
Predation

Cod and Atlantic salmon (Salmo salar) are the dominant
fish predators of capelin, and harp seals (Phoca
groenlandica) and minke whales (Balanaeoptera
acutorostrata) also exact a heavy toll. Other species
prey on capelin, among them Greenland halibut
(Reinhardtius hippoglossoides), fjord cod (Gadus ogac),
Arctic char, and hooded seals (Cystophora cristata), but
few studies have tried to estimate the quantity of fish
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prey taken by these predators off Greenland. However,
the trophic relationship between cod and capelin was
known to fishers for many years, cod being easier to
catch during the capelin spawning period, when they
followed the spawning schools to the shallow fjord areas
(Jensen, 1948).

A review of available information on the diet of minke
whales off Greenland by Neve (2000) shows that capelin
are the dominant prey, especially along the coast of
West Greenland. The stock size of minke whales in
Greenland waters is not known with precision, but Neve
(2000) estimates the total number in the North Atlantic
to exceed 200 000. Off both West and East Greenland
minke whales are very abundant.

The population of harp seals in the North Atlantic has
been estimated by Angantyr and Kapel (1990) to be of
the order of 4–5 million. The same authors estimated
from diet analyses that the population of harp seals in
West Greenland (estimated at 1.5 million animals, feed-
ing in the area about 200 days per year) required a
‘‘mixed diet’’ of about 1.6 million tons per year. As
Kapel (2000) estimates that half the diet of harp seals is
capelin, the total consumption of capelin by harp seals
alone would be 0.5–1 million tons per year.

Even with that estimate, the total consumption of
capelin by predators in West Greenland can only be
speculative, but it is conceivable that, if seabirds are
included, predators in West Greenland consume well
over one million tons of capelin annually.
The fishery

The traditional fishery for capelin in Greenland was
carried out during the brief spawning season. Shortly
before the expected spawning season of the species,
many families from towns and settlements moved out
and camped close to well-known spawning sites
(Holtved, 1962). As soon as spawning began in shallow
water, everyone started catching the fish, using hand-
held gear such as dipnets, buckets, and bags. The catch
was then spread out over suitable places to dry. A
successful harvest of the species was crucial to survival
through winter of both people and dogs. There is still a
small fishery of this nature for local consumption.

In both West and East Greenland, the commercial
fishery in coastal waters is small (Figure 2). It is carried
out from small boats (<30 ft long, often dinghies), most
commonly with dipnets and beach-seines. The fish catch
is delivered fresh to nearby fish plants, where most is
frozen and used for bait and, to a small extent, for
fishmeal. At some plants, especially in Disko Bay, larger,
very fresh fish may be used (untreated) as fresh-frozen
product for human consumption.

Together with several other nations, Greenland
participates in a large-scale commercial fishery west,
north, and east of Iceland on the capelin stock spawning
there. Total catches by Greenland vessels are, however,
small compared with TACs, which during recent years
have been some 1 million tons annually. Total catches
off East Greenland in Greenland’s economic zone have
been variable and show no interannual trend, catches
varying between 4000 and 400 000 tons in the years
when fishing was permitted.

In recent decades, several attempts have been made to
investigate the feasibility of establishing a larger scale
commercial fishery for capelin in Greenland. Interest has
focused mainly on ripe capelin (females), for produc-
tion either as whole fish with roe or as roe products.
Production of fishmeal and oil has never been of great
interest in Greenland. In 1984, an experimental fishery
using two Norwegian purse-seiners was initiated in the
Nuuk area, but fishing was soon halted when it became
clear that purse-seines were not able to catch the pre-
spawning schools in West Greenland fjords. During the
same spawning season, some fish were landed at the fish
plants as an experiment by smaller vessels that deployed
dipnets and poundnets (traditionally used to fish for
cod). Another attempt to establish a profitable fishery
was made in 1985–1987 in West Greenland, deploying
pelagic trawls (both single-boat trawling and
pair-trawling), beach-seines, and poundnets.

Notwithstanding these attempts, the experimental
fisheries and other attempts to exploit the capelin stocks
in Greenland fjords have never led to the establishment of
a large-scale commercial fishery. This may be due in part
to the still-unresolved question of determining the most
suitable gear to catch prespawning capelin, in part to the
short season of the fishery, and finally to the difficulty in
timing the fishery to catch roe-bearing females.
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Figure 2. Landings of capelin to fish plants in West and East
Greenland, 1987–1999.
Estimates of stock size

In spite of the importance of capelin to the ecosystem
and the inhabitants of West and East Greenland, no
reliable estimate of stock size has ever been made.
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Jákupsstovu and Røttingen (1975a,b) made no
attempt to calculate the stock size because most of the
capelin at the time of year they worked were inshore.
However, they did make a tentative suggestion that the
stock size was some 5–10% of that of Barents Sea
capelin, which at that time was at a very high level
(probably 5–10 million tons).

In 1985 (Sørensen, 1985) and 1986 (Kanneworff,
1987), surveys of a limited area (part of Division 1D,
West Greenland) of the capelin distributional area off

Greenland were carried out to obtain information on
geographical distribution of the capelin stock during the
feeding season in autumn. Observations made during
those surveys indicated that capelin abundance was
higher than expected on the basis of earlier records and
reports from local people.

In 1988, a separate estimate of the distribution and
abundance of capelin offshore of East Greenland
(assumed to be part of the Icelandic stock) was made
(Kanneworff, 1988), again by means of a survey. The
result was 229 000 tons of capelin. The majority (by
number) were immature, and 131 000 tons of these were
maturing to spawn the following year. Compared with
the total estimated size of the Icelandic stock then
(>2 million tons), it would appear that just 10% had
migrated into the Greenland zone that year.

The size of the inshore stocks of East Greenland has
never been investigated. As mentioned earlier, it is not
known whether there is more than one inshore stock or
even if the inshore capelin are geographically and/or
genetically separate from the offshore stock.
Summary

The distribution of capelin in Greenland waters is pre-
sumably more or less continuous from Upernavik
(73�N) on the northern West Coast around Cape
Farewell and up the East Coast to Illorqqortoormiut
(70�N). The total distribution is probably governed by
water temperature.

Capelin is a crucial part of the food web off Greenland
and, through various marine animals and birds, for both
fauna and flora ashore. Predators likely consume
more than a million tons of capelin annually off West
Greenland alone.

Research on capelin in Greenland is very limited,
especially when seen in light of what has been done in
other parts of the species’ distributional area. The fol-
lowing summarizes the knowledge of Greenland capelin,
as presented in the literature reviewed here.
East Greenland

� Capelin are found both in the open sea between
Greenland and Iceland, and in coastal and fjord
areas.
� The capelin offshore are assumed to be a small
portion of the Icelandic stock, and those in the open
water between East Greenland and Iceland are fished
by a number of nations.

� As capelin spawn in shallow water on the coast and in
fjords, it is assumed that there are one or more local
stocks in the area. Knowledge of these stocks is very
limited, and population size has not been estimated.

� The inshore resource yielded between 2 and 44 t
between 1987 and 1999.
West Greenland

� It is assumed that that there are a number of stocks,
each limited to a fjord complex and the adjacent coast
and bank areas. The precise geographical borders of
such stocks are not known.

� The size of the total stock complex is not known.
� Exploitation of the resource is limited. From 1987 to

2000, landings varied between 21 and 429 t.
� The migration pattern is similar to that of other

beach-spawning stocks of capelin elsewhere. How-
ever, West Greenland capelin do not migrate as far as
the stock that spawns along the coast of Iceland.
Spawning is mainly in shallow water in the fjords and
on the outer coast; never at the banks. After spawn-
ing, capelin migrate westwards and are found as
far west as the banks until late winter, when the
(eastward) spawning migration starts.

� Within a single stock, females attain greater age than
males. Maximum age increases generally from south
to north along the coast. The maximum age is
assumed to be eight years.

� It is assumed that unit stocks have their own pattern
of growth. The maximum length of males is about
200 mm and of females some 160 mm, and in general,
maximum length increases from south to north along
the coast.

� Growth rate seems to increase from south to north.
Within a stock, females tend to be on average smaller
than males of the same age, and despite their poten-
tially longer lifespan, their maximum length rarely
exceeds that of males.

� At the youngest age of spawning, greater proportions
of females than males mature.

� As in some other capelin populations, there is a high
degree of repeat spawning among females, whereas
most spawning males die shortly after they have
spawned, so contributing to just one spawning
season.
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