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Urtak

[ tidarskeidinum 1952-65 vordu tilsamans 6512
toskar (i midal 50,7 cm langir) merktir 4 foroyska
landgrunninum. Tilsamans 1043 toskar (i midal 59,1
cm langir) vordu fiskadir aftur (16%), ofta longu tad
fyrsta arid eftir merking. Urslitini vistu, at toskur av
ollum landgrunninum savnadist 4 Nordhavinum at
gyta, og toskur av ekinum vestan fyri Sandoy/Suduroy,
umframt Nordhavinum, eisini for i Vagahavid at
gyta. Tad tok toskinum ikki meira enn faar vikur at
koma til ella frd gytingarekjunum. Ferdingin uttan
um gytingartidina var rattiliga avmarkad, og var ofta
minni enn 10 fjérdingar fra stadnum, har merkt vard.
Tad voru t6 altid summir toskar, sum foru til nyggj og
meira fjar oki 4 landgrunninum. Positivt samband var
millum ferda- og fiskilongd, og eisini var ferdalongdin
ymisk fyri merkingarekini og hvat 4r, sum merkt vard.
Sera sjaldan foru toskar av feroyskum eki til onnur
haveki.

Abstract

During the period 1952-65, 6512 cod (on average 50.7
cm) were tagged on the Faroe Plateau. In total 1043
cod (on average 59.1 cm) were recaptured (16%), often
during the first year after tagging. The results showed
that cod from all areas of the Faroe Plateau aggregated on
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the main northerly located spawning site “Nordhavid”
whereas cod south-west of Faroe Islands, in addition to
“Norohavid”, also migrated to a spawning area located
west of Faroe Islands (“Vagahavido”). The duration of
the spawning migration to or from the spawning areas
only lasted a few weeks. The migration, that was not
associated with spawning was quite limited, often less
than 10 nautical miles from the tagging locality. There
were, however, some fish, that moved to new and
distant areas on the Faroe Plateau. Migration distance
was positively correlated with fish length and varied
between tagging areas and years. Extremely few cod
moved out of Faroese waters.

Introduction

Knowing the migration pattern of fish
populations and fish stocks is a basic
requirement in many respects. In com-
mercial fishing, fishing is most profitable
when the fish are aggregated, e.g. during
the spawning season, and Faroese fish-
ing vessels have historically exploited the
valuable spawning places south of Iceland
(Téaning, 1943). In ecology, the distribu-
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tion (a result of the migration pattern) of
predators and preys is affecting the struc-
ture and trophic importance of food webs
(Steingrund and Gaard, 2005). In fisher-
ies management, the migration pattern of
commercial fish stocks is often used as a
guideline when defining management ar-
eas and management units, for example
in the Baltic sea (Bagge and Steffensen,
1989). When protecting local fish popula-
tions by defining areas closed for fishing
(temporarily or permanently), it is crucial
to have sufficient information about the
migration pattern of the fish populations in
question. There are several closed areas in
Faroese waters (ICES, 2004).

During its life the cod normally occu-
pies several different areas and habitats.
The larvae normally drift with the current
from the spawning area to the nursery area
for fry or juvenile fish. The juvenile fish
migrate to the feeding grounds of adult
fish when they are large enough. When
sexually mature the adult cod migrate to
the spawning area in spring and return to
the feeding area after spawning. Some
Canadian cod stocks occupy an overwin-
tering area after the feeding season in
summer/autumn and the spawning season
in spring (Chouinard and Swain, 2005).
Some populations of cod may not occupy
all these three (or four) different areas,
since the nursery area sometimes is the
more or less the same as the feeding area,
as is the case in e.g. the Barents Sea (Ot-
tersen and Sundby, 2005). The feeding
area may also be more or less the same
as the spawning area (e.g. close to the
spawning area “Nordhavid” on the Faroe

Plateau, unpubl.). Some cod stocks occu-
py the same area regardless of individual
size or season, e.g. on the Faroe Bank
(unpubl.).

The migration pattern of cod may not
be constant versus time. Nursery areas
may change as observed in the North Sea
where the German Bight gradually lost its
importance as nursery area for juvenile
cod (age 1) from 1971-2002 (Blanchard
et al., 2005). Spawning areas may also
change as observed for West Greenland
offshore cod (Wieland and Storr-Paulsen,
2005) and Arcto-Norwegian cod (Ottersen
and Sundby, 2005). Feeding areas may
also change as observed for West Green-
land offshore cod in 1989-1991 that moved
to East Greenland waters (Wieland and
Storr-Paulsen, 2005). On a broad scale,
the migration pattern seems to be more
robust for north-east Atlantic cod stocks
compared to the north-west Atlantic (Ro-
bichaud and Rose, 2004).

On a broad scale, the migration pat-
tern of cod groups may be grouped into
four: sedentary, accurate homers, inac-
curate homers and dispersers (Robichaud
and Rose, 2004). Sedentary groups had
lower biomass than the others confirming
that migration/dispersal begets abundance
(Robichaud and Rose, 2004). The authors
also hypothesised that the migration pat-
tern was dependent on hydrographic con-
ditions (“oceanographic regimes”). In
the north-east Atlantic the environment
is characterised by predictable oceano-
graphic conditions leading to fairly stable
migration patterns whereas the opposite is
the case in the north-west Atlantic. Cod on
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the Faroe Plateau were classified as “accu-
rate homers” according to Robichaud and
Rose (2004).

The first tagging experiments with cod
at the Faroes were conducted between
1909-13 (Strubberg, 1916), and addition-
al taggings were performed in the 1920s
(Strubberg, 1933). The majority of the fish
were small (35-45 cm, 2 years) and were
recaptured very near the tagging site, i.e.
very limited migration. The fishing inten-
sity in the tagging area was very high, and
thus very few tagged fish reached sexual
maturity, thus leaving little information
about spawning migration.

Spawning migration was investigated in
tagging experiments during 1927-37, when
large cod (average size 80 cm) were tagged
at the main spawning site “Nordhavid”
during spawning in March-May (Taning,
1940). The results showed that cod left
the spawning area after spawning and were
fully dispersed around the Faroe Plateau
during summer and autumn. They aggre-
gated again at the same spawning location
in subsequent years, and the migration
distance ranged between almost zero to
about 120 nautical miles. No tagging was
performed on the western spawning site
“Vagahavid” (Taning, 1940; Jakupsstovu
and Reinert, 1994).

The tagging experiments in Strubberg
(1916; 1933) also showed that small, im-
mature cod usually were distributed in
shallow waters (< 100 m depth) whereas
mature cod (> 70 cm) frequently were
found down to 200 m depth (Taning,
1940), i.e. cod moved to deeper waters
when they grew larger.

The goal of the tagging experiments
in 1952-65 was to get more information
about spawning migration and to investi-
gate the migration pattern of cod, that was
not associated with spawning. A small part
of the material was published in Joensen
(1956), but the rest of the 1952-65 mate-
rial had to wait 40 years before it was pub-
lished in the current article. The reader
may wonder why so old results should be
worth publishing, but as stated earlier, the
migration pattern may change with time
and a thorough understanding of migration
patterns requires studies during different
time periods. When publishing other tag-
ging experiments (initiated in 1997, see
later), the 1952-1965 material may be
very valuable. In the interest of space, fish
growth is not dealt with in this article.

After the tagging experiments in 1952-
1965 (the current article), extensive Eng-
lish tagging experiments with cod were
performed during the period 1961-1967.
In total 11442 cod were tagged and 2141
recaptured. A part of the material is pub-
lished in Jones (1966), but migration was
only briefly dealt with.

In the period 1994-95, sea ranching
experiments were conducted with pen-
reared cod on Faroe Plateau and Faroe
Bank (Fjallstein and Jakupsstovu, 1999).
About 50000 individuals were released
on Faroe Bank, but only about 200 were
recaptured. On the Faroe Plateau, about
8000 individuals were released and about
1200 have been recaptured up to 2004.
They were released in shallow waters
(< 50m) in a sound between the two larg-
est islands. They dispersed from the sound
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to deeper waters (50-100m) close to the
islands (Fjallstein and Jakupsstovu, 1999).
When they reached commercial size (>
50 cm), they were recaptured on tradition-
al cod fishing grounds at depths between
50-150 m (unpubl.).

From 1997 to present, extensive tagging
experiments have been performed with
cod (Steingrund, 1999; unpubl.). In these
experiments, cod were larger (50-70 cm)
and usually tagged in deeper waters (90-
400 m) than in the 1952-65 material. The
results from these experiments are only
dealt with if they have direct relevance to
the 1952-65 material.

Materials and methods

Tags

Cod during many of the experiments (see
Appendix 1) were tagged with ebonite
discs as described in Strubberg (1933).
Lea’s hydrostatic tag was otherwise used
(Anon., 1953; Jonsson, 1996). The ebon-
ite discs were attached to the operculum
and the Lea tags in front of the first dorsal
fin.

Tagging procedure

The tagging experiments were normally
performed twice a year, during spring
and autumn. In the period 1952-64, small
open boats or cutters were hired, whereas
the research vessel “Svabo” was used dur-
ing 1964-65.

The fish were mainly caught by hand-
line, using natural bait, and sometimes by
hand-jigging, using artificial bait. Lon-
gline or trawl was used in a few cases.
Only fish in excellent condition were

tagged. The length was recorded (usually
rounded down to whole centimeters) and
the fish released.

When catch rates became too low in a
particular place, the boat moved to another
place. Weather conditions sometimes de-
termined which places were selected for
tagging experiments.

Publicity and rewards

There was a regular communication with
fishermen both by articles in local news-
papers and personal communication. The
reward was usually 5 DKK per tag, corre-
sponding to about 100 DKK today (about
$17). We assume that the reward, person-
al contact and communication to Faroese
fishermen has been sufficient in order to
keep the interest in the project on a high
level. It is possible, however, that foreign
fishermen (from England and Scotland)
may not have had the same interest.

Recaptured fish

We tried to collect as much information
about recaptured fish as possible, i.e. date,
position, fish length, weight, sex, maturity
and age (from otoliths).

The position of recapture was often
reported as a distance from one or two
landmarks, or as a name of a fishing site,
and coordinates (latitude and longitude)
were set later by the first or fourth author.
No coordinates were set if the description
was too imprecise, e.g. when two far-away
locations were equally likely. The posi-
tions near land reported mainly by Faroese
fishermen were normally considered to be
accurate. This was not always the case for
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Figure 1. The study area in the waters off Faroe Islands (located at approximately 62°N 7°W), more
precisely on the Faroe Plateau (ICES statistical rectangle Vb1). Faroe Bank (ICES statistical rectangle Vb2)
is a shallow area south west of Faroe Islands. The 200 and 500 m depth contours are shown.

English and Scottish trawlers who some-
times used rather imprecise locations like
“off Mykines” (a large area south, west and
north of the westernmost island Mykines).
In these occasions the most likely posi-
tion was set, partially based on the present
abundance and distribution of cod. Depth
at recapture was often recorded and may in
some cases not correspond perfectly to the
position of recapture. No attempt has been
made to correct position or depth. When
assessing fish age, otoliths were broken at
the middle and the yearly rings counted.

Data about tagged and recaptured fish
were written by hand. The fourth author
punched the data into an electronic for-
mat. The second author looked over all

data and corrected obvious errors, in co-
operation with the fourth author.

Statistics

Mann-Whitney U-test (Sokal and Rohlf,
1995) was used to test whether migration
distance depended on food.

A general linear model (GLM) - mul-
tiple regression (Sokal and Rohlf, 1995)
— was used when testing which factors (or
variables) influenced migration distance.
In multiple regression, one variable (in
this case migration distance, termed the
dependent variable) is explained by two
or more variables (in this case fish length,
tagging area etc.) which are termed the
independent variables. A basic assumption
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Figure 2. Map showing names of some of the islands and important fishing grounds (in bold).

in multiple regression is that the independ-
ent variables are not correlated, i.e. they
are independent of each other.

Migration distance was calculated as
linear distance in nautical miles between
tagging and recapture positions. Migration
distance was typically small (less than 10
nautical miles), but there were frequent
outliers (more than e.g. 30 nautical miles).
There was a need to reduce the influence of
these outliers, because some of them could
be due to error in the recapture positions.

Thus we used the log of the values instead
of the actual values (log-transformation):
1 nautical mile corresponds to 0, 10 nauti-
cal miles to 1, 100 nautical miles to 2 and
0.1 nautical miles to -1. When tagging
and recapture positions were equal (i.e.
the logarithmic value was not defined), we
used the value -1.

The independent variables used were:
area, depth, fish length, season, year, and
time since tagging. Many of these vari-
ables could be quantified in two ways (at
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Figure 3. Positions of the various tagging experiments and corresponding number of tagged (open circles)
and recaptured fish (grey circles).

tagging and at recapture), thus giving sev- too many of these combinations in order
eral possible combinations. We did not run  to avoid to select the “best” result. The



MERKINGARROYNDIR VID FOROYSKUM TOSKI 1952-1965 107

*
2°30N N | o

m}
61°30; =

Figure 4. Tagging positions grouped by area. The abbreviations are the same as in Appendix 1. Black squares
indicate taggings during spawning time in March-April whereas grey squares indicate other taggings.

statistical program “SYSTAT”, version 11
(SYSTAT, 2004) was used.

Also, it was not possible to run all com-
binations because some of the independ-
ent variables were correlated (i.e. they
expressed the same signal, see “multicol-
linearity” in Wonnacott and Wonnacott,
1985). Thus only one of the correlated
variables was used. For example, either

year of tagging or year of recapture was
used. We did not use recapture depth in
the regressions because migration distance
and recapture depth were highly corre-
lated (long distance - deep water). The
correlation was only a result of bottom
topography and had no relevance to fish
migration.
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Figure 5. Recaptures grouped by fishing gear: Hand line (dots), long line (squares) and trawl (triangles).
Other fishing gears (e.g. jigging) were of minor importance and are not shown.

Results

Overview

The tagging experiments were performed
on the Faroe Plateau (Figure 1-2), ICES
sub-division Vbl. The tagging sites were
spread over a large area (Figure 3) and
were grouped into 12 areas (Figure 4, Ap-
pendix 1). The number of tagged fish was
high (200-500 fish) on six localities, but

was usually less than 100 fish. The tag-
gings were performed in the spring (Fig-
ure 4, Appendix 1) on the spawning areas
“Nordhavid” and “Vagahavio” (Figure 2)
as well as in the feeding period during
autumn.

During the period of the tagging experi-
ments, three main fishing gears prevailed.
Small Faroese boats operated in shallow
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Figure 6. Taggings on the spawning grounds “Nordhavid” north of Faroe Islands and “Végahavid” in
the west. Arrowheads indicate roughly the position of tagging and dots recaptured fish. 100-700 m depth

contours are shown.

waters using baited handlines (Figure 5).
English and Scottish trawlers operated in
deeper waters as well as Faroese longlin-
ers (Figure 5). In some areas, e.g. east of
the Faroes, the trawlers apparently domi-
nated completely.

In total 6512 fish were tagged and 1043
recaptured (16%) (Appendix 1). About
33% of the fish were recaptured more

than one year after tagging. The size of
the tagged fish ranged between 24 and 104
cm, on average 50.7 cm (Appendix 1).
The recaptured fish ranged between 34
and 90 cm, in average 59.1 cm.

Spawning migration
Cod moved mainly eastwards from the
northern spawning area “Nordhavid” after
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Figure 7. Taggings east of Svinoy (ESV: black symbols) and south of Bordoy (BOR: open symbols) of
immature fish or outside the spawning season. Arrowheads indicate roughly the tagging positions and dots
recaptured fish. Diamonds indicate fish, that may have been spawning (larger than 65 cm during March-

April).

spawning in March-April, although some
cod (in this case presumably immature
fish) moved westwards (Figure 6). Cod
tagged on the western spawning area “V4a-
gahavid” spread all over the southern and
western part of Faroe Plateau and a few
were recaptured east of the Faroe Islands
(Figure 6).

The migration pattern to the spawning

areas was observed in the tagging experi-
ments that were performed other times
of the year. Although few sexually ma-
ture cod were recaptured during spawn-
ing time, there were indications that cod
tagged in the areas north and east of Faroe
Islands spawned in the northern spawn-
ing area “Nordhavid” (Figure 7-9 and 11).
Cod tagged south and west of Faroe Is-
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Figure 8. Taggings east of Nolsoy (ENO: black symbols) and east of Sandoy (ESA: open symbols) of
immature fish or outside the spawning season. Arrowheads indicate roughly the tagging positions and dots
recaptured fish. Diamonds indicate fish, that may have been spawning (larger than 65 cm during March-

April).

lands seemed to spawn in “Nordhavid” or
“Vagahavid” (Figure 9-11) and probably
other places as well (see Figure 12).

The population of cod spawning at the
“Norodhavid” seemed to be distributed
over the entire Faroe Plateau other times
of the year whereas the population of
“Vagahavid” seemed to be restricted to
the south-western part of the Faroe Pla-

teau. These two populations seemed to
overlap in the south-western part of the
Faroe Plateau.

The duration of the spawning migration
(to or from the spawning areas) was short.
Already in May-June and also in July-De-
cember, mature cod were found all around
Faroe Plateau and it was hard to see any
aggregation near, or on, the spawning ar-
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Figure 9. Taggings east of Suduroy (ESU: black symbols) and west of Suduroy (VSU: open symbols) of
immature fish or outside the spawning season. Arrowheads indicate roughly tagging positions and black
symbols recaptured fish. Diamonds indicate fish, that may have been spawning (larger than 65 cm during

March-April).

eas as late as in January-February (Figure
12-13). Thus, cod on the Faroe Plateau
— which is a small area - only needed
a few weeks to migrate to (or from) the
spawning areas.

Migration pattern not
associated with spawning
Cod were usually very stationary as more

than 50% moved less than 10 nautical
miles away from the tagging locality and
only about 10% migrated more than 40
nautical miles (Table 1).

The migration pattern was quite variable
and depended on locality. The migration
distance seemed to be higher in the areas
off Suduroy (ESU and VSU) compared to
other areas (ignoring areas where N <30)
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Figure 10. Taggings off Koltur (KO: open symbols) and south of Vagoy (SVA: black symbols) of immature
fish or outside the spawning season. Arrowheads indicate roughly tagging positions and dots recaptured fish.
Diamonds indicate fish, that may have been spawning (larger than 65 cm during March-April).

(Table 1). There was, however, great vari-
ation between areas. For example, the
proportion of fish migrating more than 20
nautical miles was 10.5% for the area off
Bordoy (BOR) and 36.4 % for the area east
of Nolsoy, ENO (Table 1).

Cod tended to migrate towards deeper
waters in the vicinity of - i.e. outside — the
tagging area, although there was great indi-

vidual variation. Thus, as a rule of thumb,
cod in deep waters (> 100 m) originated
from shallower waters in the same main
area, e.g. east or west of Faroe Islands.
There were, however, exceptions to this
pattern since cod in some cases moved to
new areas. For example, cod tagged east
of Nolsoy (area ENO) often were recap-
tured north of Faroe Islands (Figure 8).
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Figure 11. Taggings

close to Mykines (MYK: black symbols) and on Mylingsgrunnur (MYL: open

symbols) of immature fish or outside the spawning season. Arrowheads indicate roughly tagging positions
and dots recaptured fish. Diamonds indicate fish, that may have been spawning (larger than 65 cm during

March-April).

Although some of the distant recapture po-
sitions could be wrong, it seems clear that
these “straying” cod in principle could
move to any area of similar depth on Faroe
Plateau as was observed for the tagging
experiments in the area west of Suduroy
and south of Vagoy (areas VSU - Figure
9 and SVA - Figure 10).

In order to investigate which factors in-

fluenced migration distance, a part of the
material was selected according to follow-
ing criteria: 1) the migration should not be
associated with spawning, i.e. fish larger
than 55 cm tagged or recaptured during
the period February-May were excluded
and 2) information about fish length and
position at recapture should be available
and 3) the tagging was conducted during
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Figure 12. Cod larger than 65 cm recaptured during the spawning season in March-April (black diamonds)
and during May-June (stars). Major spawning areas (“Norohavid” and “Vagahavid”) are denoted by “S”

and minor spawning areas by “s”.

the same period of the year, i.e. during
November-December and 4) the number
of observations should usually be larger
than five when grouped by area and year.
In total 131 recaptures fullfilled these crite-
ria and covered three areas (ENO, KO and
SVA) and six years (tagging years 1952-
1957 and recapture years 1953-1958).

A general linear model was used to
investigate the effect of area, depth, fish
length, season, year, and time at liberty
on migration distance (log-transformed
values), see “Materials and methods”.
We have presented one run in Appendix
2 where we included following independ-
ent variables: area of tagging, fish length
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Figure 13. Cod larger than 65 cm recaptured outside the spawning season, i.e. July-December (dots) and
prior to the spawning time, i.e. in January-February (triangles). Major spawning areas (“Nordhavid” and
“Vagahavid”) are denoted by “S” and minor spawning areas by “s”.

at recapture, season at recapture (periods
of two months) and year of tagging. Time
after tagging (days at liberty) and tagging
depth were excluded from the model be-
cause these variables were highly insig-
nificant. The model explained 29 % of
the variance and showed that area, fish
length and year were statistically signifi-
cant (p<0.05) whereas season also had

a low, but insignificant p-value. A closer
look revealed in the first hand that cod
tagged in the area SVA migrated less than
cod tagged in the other areas (Figure 14).
Secondly, that migration distance increased
with increased fish length (Figure 15) and
that cod tagged in 1955-1956 migrated
less than cod tagged in 1957 (Figure 14).
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Figure 14. Migration distance (log-transformed) grouped by year of tagging and size of cod for three areas:
east of Nolsoy (ENO), off Koltur (KO) and south of Vagoy (SVA). —1N denotes number of fish having
migration distance of -1 (no migration) and N the total number of fish. The values are presented as number
of fish less than 56 cm plus fish larger or equal to 56 cm.
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Figure 15. Migration distance (log-
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Cod moving long distances

Three cod were reported to be recaptured
on Faroe Bank (south-west of Faroe Is-
lands) (Figures 8-10). We had no extra
information that could tell whether these
reports were correct or not. One of them
was, when tagged 21 November 1952
south of Véagoy (SVA), characterised as
“sand-eel preying cod that was caught off
bottom” (see discussion).

Two cod were reported to be recaptured
in Icelandic waters. One was caught 15 July
1966 south of Iceland (63°40°N 16°30°W)
by a Faroese vessel and is considered to
be reliable. It was tagged west of Suduroy
16 June 1952 - 14 years earlier at 61°30’N
7°00°W (area VSU). The other was caught
east of Iceland by an English trawler and
we were not able to verify whether this
report was correct.

One cod was reported to be recaptured
27 September 1955 in the North Sea (ca.
53°30’N 2°30°E). This report is supposed
to be correct. The cod was also tagged

west of Suduroy 16 June 1952 at 61°30’N
7°00’W (area VSU - Figure 9).

Finally one cod was reported to be
caught 24 January 1966 north of Scot-
land (ca. 53°30°N 2°30°E). This report is
also supposed to be correct. The cod was
tagged 16 June 1965 at 62°12°’N 7°35°W
(in area MYL - Figure 11).

Thus three fish were caught outside
Faroese waters: one at Iceland, one north
of Scotland and one in the North Sea, and
by coincidence all were tagged 16 June.

Discussion

Main results

Cod spawning on the northern spawning
area “Nordhavid” came from the entire
Faroe Plateau - especially from the ar-
eas north and east of Faroe Islands. Cod
spawning on the western spawning area
“Vagahavid” came from a more limited
area west and south of Faroe Islands.
Immature cod were fairly stationary and
tended to move to deeper waters (> 100
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m) in the vicinity of the tagging area when
they grew larger. A varying proportion of
immature fish migrated to new areas of
similar depth on the Faroe Plateau. Migra-
tion to other places than the Faroe Plateau
was very seldom observed. The migra-
tion pattern, that was not associated with
spawning, was dependent on area of tag-
ging, fish length and year.

Fishery induced biases
During the period of the tagging program,
there were changes in the Faroese fish-
ery limit (Nolsge, 1963; 1965). During
the period 1952-1955, the Faroese fish-
ery limit was 3 nautical miles from land.
In 1955, it was extended in some areas
west of Faroe Islands. It was extended in
1959 to 12 nautical miles, except for Brit-
ish fishermen who were allowed to fish 6
nautical miles from land. The spawning
area “Nordhavid” was closed to all gears,
except longlines and handlines. In 1964,
the fishing limit was extended to 12 nauti-
cal miles, measured from straight base-
lines. Foreign fleets (i.e. English, Scottish
and a few German trawlers) formally op-
erated outside the fishery limit. Inside the
fishery limit, the fishery was dominated
by small Faroese boats or cutters. The
larger Faroese vessels usually operated in
Icelandic or Greenlandic waters, but occa-
sionally in Faroese waters. Thus many of
the small cod were recaptured by Faroese
fishermen and the larger cod by English or
Scottish fishermen, e.g. on the spawning
grounds “Nordhavid” and “Végahavid”
(Jakupsstovu and Reinert, 1994).

We expect that the results are biased

towards small fish caught by Faroese fish-
ermen operating inside the fishery limit,
as seems to be the case for the tagging
experiments conducted during 1909-13
and published in Strubberg (1916). Taken
into account the aggregations of spawning
cod in the “Nordhavid” and “Vagahavid”
(Téaning, 1940; Jakupsstovu and Reinert,
1994) during March-April, it is notewor-
thy, that so few cod were recaptured at
these places during spawning time.

A varying fishing effort by area (i.e.
some areas are fished harder than others)
may have influenced the results. We do
not know how the fishing effort varied by
area, but it may have been highest where
it was possible to use small boats (e.g.
east of Nolsoy — ENO, Figure 5) or where
the trawlers dominated (e.g. east of the
Faroe Islands). The migration distance of
cod tagged in these fishery-intensive areas
may have been underestimated (too many
fish recaptured near the tagging locality)
whereas the migration distance may have
been overestimated for taggings in areas
with less fishing effort.

Spawning migration

There is no reason to believe that there
was any major difference in the spawn-
ing migration to and from the northern
spawning area “Nordhavid” compared to
the results in Téaning (1940) even though
the westward migration from the spawn-
ing area was hard to see in the present
study. The material in this study was much
smaller and the fishing intensity in the ar-
eas west of “Norohavid” may have been
less than in the east, as judged from Figure
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5. Taning (1940) demonstrates convinc-
ingly the existence of the westward migra-
tion, probably because Faroese fishermen
at that time claimed that the fish moved
towards the east after spawning. Thus,
cod disperse both eastwards and west-
wards from “Nordhavid” after spawning
and eventually all over the Faroe Plateau
(Téaning, 1940). These findings are con-
firmed by taggings on the spawning area
“Nordhavid” in March 2000 (unpubl.).

The results from the taggings on the
western spawning area “Vagahavid” rep-
resent new knowledge, because no tagging
had been performed there previously. They
showed that cod spawning in “Vagahavid”
in March were dispersed in the south-
western part of Faroe Plateau other times
of the year. These findings are confirmed
by taggings in March 2004 (unpubl.).

The duration of the spawning migration
only lasted a few weeks. It is not surpris-
ing because the distance to (or from) the
spawning areas is very short (ranges from
zero to 150 nautical miles, but is typically
30 nautical miles). The typical minimum
swimming speed of cod migrating from
the Icelandic spawning areas has been esti-
mated to 3-8 nautical miles per day (Jons-
son, 1996). Assuming a similar swimming
speed for Faroese cod, the duration of
the spawning migration to (or from) the
spawning areas might be between zero and
50 days, but should more typically be be-
tween 4 and 10 days.

The location of the spawning areas
“Nordhavid” and “Vagahavid” may not
be constant (Jakupsstovu and Reinert,
1994). The spawning area “Nordhavid”

seems to have been more westerly dis-
tributed during 1994-2004 (ICES, 2004)
than in the 1930s (Taning, 1940) and in
the present tagging study (Figure 12). The
spawning area “Vagahavid” seems to be
in approximately the same location during
the present study compared to 1994-2004
(ICES, 2004).

At the coast of Norway there are sev-
eral local cod stocks, termed “Norwegian
coastal cod”, that are more reddish in ap-
pearance than north-east Arctic cod (Rollef-
sen, 1934; Jakobsen, 1987). Reddish col-
oured cod (“reydfiskur” in Faroese) are
also common at the Faroes in shallow wa-
ters (< 100 m) near land. The material in
this study is not able to tell whether they
belong to local spawning stocks or spawn
together with other cod at “Nordhavid” or
“Vagahavid”. In the present study 43 of
them were tagged south of Mykines and
five recaptured, all near the tagging place.
Tagging experiments in December 2002
and November 2003 indicate that reddish
coloured cod have very limited migration
(unpubl.).

Migration pattern not

associated with spawning

The stationary habit of cod is in good
agreement with the earlier studies of cod
in Faroese waters (Strubberg, 1916; 1933)
and more recent experiments (Fjallstein
and Jakupsstovu, 1999). It is often ob-
served for juvenile cod in other areas, e.g.
on the Swedish west coast (Pihl and Ul-
mestrand, 1993), on the southern coast of
Norway (Danielssen and Gjosater, 1994),
and in western Norway fjord areas (Godg
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et al., 1986). Large cod (35-100 cm)
north of Scotland moved somewhat more
than cod in this study (Easey, 1987). The
reader is referred to Robichaud and Rose
(2004) for a comprehensive comparison of
all cod stocks in the Atlantic ocean.

Migration distance depended on tagging
location (Figure 14) and several factors
may have been involved. The bottom to-
pography sets the limits what is possible,
and the topography is different between ar-
eas, which again may influence the abun-
dance of food or hiding places. Stomach
investigations at the time of these tagging
experiments indicate that there were dif-
ferences in food organisms between areas
(Rae, 1967) and stomach analyses during
the period 1997-2004 show that both spe-
cies composition and abundance may vary
considerably between areas (unpubl.). The
deciding factor (or factors) is, however,
not known.

The movement of cod to deeper waters
is likely related to fish size and abundance
of suitable food organisms. Results from
the summer groundfish survey on Faroe
Plateau (ICES, 2004) show that the mean
size of cod increases with increasing depth
(unpubl.) and stomach analyses show — on
a broad scale - that prey size increases
with increasing depth (unpubl.). Thus the
relation between predator and prey size
(Floeter and Temming, 2003) seems to be
an important factor that is influencing the
distribution of cod on Faroe Plateau.

The swimming capacity of cod is lim-
ited (Soofiani and Priede, 1985) and may
affect migration. In order to minimise
swimming, cod may select the shortest

way to deeper waters, which normally
can be achieved by moving a few nautical
miles farther from land. This is one way of
keeping the populations of cod east (Fig-
ure 7-9) and west of Faroe Islands (Figure
9-11) separated. The Faroe Plateau is, on
the other hand, a small area compared to
other areas (e.g. Icelandic waters) suggest-
ing that other factors than energy minimi-
sation could control the migration pattern
to deeper waters.

It is interesting that there always were
some cod that moved to new and distant
areas. The size of these fish was quite
similar to local cod, but we have indica-
tions, that diet played a role. On 21 No-
vember 1952, 75 cod were tagged south
of Vagoy (SVA), that were characterised
as “sand-eel preying cod that were caught
off bottom”. Seventeen of them were re-
captured, and the average distance to the
tagging locality was 22 nautical miles.
The next day 31 cod were tagged on the
same locality and they were “not sand-eel
preying cod and caught close to bottom”.
Eight of them were recaptured, and the av-
erage distance was only one nautical mile.
The difference was statistically significant
(Mann-Whitney U-test, p<0.05). Faroese
fishermen have told the first author that
sand-eel preying cod move much more
than cod eating benthic food. Migrants to
new areas may play an important role by
enhancing local populations of cod that for
some reason, for example high fishing in-
tensity, are on a low level.

Migration distance differed between
years and one reason may be a variable
fishing pattern (i.e. the observed differ-
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ence between years is an artefact), but
there are no data available to confirm this
hypothesis. On the other hand, the actual
migration pattern may have differed be-
tween years. Tagging experiments during
1997-2004 indicate that cod may some
years migrate into shallow water close to
land when food abundance on the typi-
cal fishing grounds is low (unpubl.). We
are, however, not able to decide whether
this may have happened during the period
1952-1957 (that was selected for the ana-
lysis).

The general linear model also indicated
that time of the year (season) may play a
role (although p>0.05). We investigated
the material in Strubberg (1916), i.e. the
appendix with information on individual
recaptured fish, in the same way as in this
study. It indicated a clear effect of season.
It is not surprising, because a number of
factors, e.g. food availability (unpublished
material), vary on a seasonal basis (Rae,
1967). Tagging experiments on the south-
ern coast of Norway have also shown an
effect of season: juvenile cod in those ar-
eas migrate to deep water (about 75 m)
during summer (Danielssen and Gjos®ter,
1994).

Cod moving long distances

Only three out of about 1000 cod were
caught outside Faroese waters (i.e. Faroe
Plateau and Faroe Bank). Previous tag-
ging experiments have also shown that
such highly migrating cod are extremely
scarce. When considering all recaptured
cod in Strubberg (1916; 1933) and Taning
(1940), only one out of about 2100 cod was
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recaptured outside Faroese waters (in the
Barents Sea). Tagging experiments during
1997-2004 have also indicated a very low
frequency (about 5 of 6000). These cod
were recaptured in Shetland waters (one
specimen), off the coast of Norway - close
to Trondheim - (two specimens) and in
the Barents Sea (two specimens). Thus
- when including this study — cod from
Faroese waters have been recaptured in the
whole area from Iceland, North Sea to the
Barents Sea.

It is also very seldom observed that
cod migrate to Faroese waters from dis-
tant areas. Icelandic tagging experiments
during 1948-1986 showed that only four
out of about 11000 recaptured cod were
recaptured in Faroese waters (Jonsson,
1996). It should be mentioned, however,
that tagging experiments indicate that cod
on the Faroe-Icelandic ridge are mainly,
or at least partially, of Icelandic origin
(unpubl.). Immigration of cod from the
areas north of Scotland/Shetland is also on
a very low level since no cod out of 430
recaptured cod came from Faroese waters
during the late 1970s (Easey, 1987).

Implications for fisheries management

The fact that cod move to deeper waters
when they grow larger, and that they tend
to stay in the same main area has impor-
tant implications for fisheries manage-
ment. The fishing mortality has been high
in recent years (ICES, 2004). If the fishing
mortality should be reduced by introduc-
ing new closed areas, they should be lo-
cated close to land if the young fish should
be protected. If the adult fish should be
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protected by closed areas, there should be
many small closed areas scattered around
Faroe Islands in order to protect local
groups or populations of cod rather than
a few large areas. The 1952-65 material
shows that it may take some time to rec-
olonise areas with low density of cod, es-
pecially if they are far from high density
areas, which could be the case if only a
few closed areas were introduced.
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Appendix 1. Information about tagging experiments 1952-65 grouped by tagging locality. The tagging
locality is denoted by name, latitude, longitude and depth in meters. Area codes are as follows: N: North,
ESV: East of Svinoy, BOR: South of Bordoy, ENO: East of Nolsoy, ESA: East of Sandoy, ESU: East of
Suduroy, VSU: West of Suduroy, VSA: West of Sandoy, KO: Off Koltur, SVA: South of Viagoy, MYK: South
of Mykines, MYL: North of Mykines - or Mylingsgrunnur. Abbreviations for boats: A: “M/S Akranes”, E:
“M/B Ennid”, G: “M/B Gjogvarenni”, K: “M/S Kirberg”, B: “Brimnes”, N: “Nupur” and S: “Svabo”. The

Tagging locality ‘/:(:.g: D&l: ;h Boat| First date Last date Days l;?;xzi::}slt ll;:)tlftsltl Season t’; ?;)ge
N Haraldssund 6222 638 84 N 84 | N | 20/09/1963 1 9 L
N Kunoy 6224 640 85 N 85 | N | 26/10/1964 1 10 L
Nordhavid 6227 638 85 N 85 | G | 19/04/1952 1 4 Sp. D
Nordhavid 6230 637 85 N 85 | G | 19/04/1952 1 4 Sp. D
Nordhavid 6229 645 95 N 95 | G | 22/04/1954 1 4 Sp. D
Norohavid 6231 650 100 N 100 | G | 22/04/1952 1 4 Sp. D
Nordhavid 6233 642 100 N 100 | G | 18/04/1952 1 4 Sp. D
Norohavid 6233 648 100 N 100 | G | 19/04/1952 1 4 Sp. D
Nordhavid 6235 705 105 N 105 | G | 24/04/1954 1 4 Sp. D
Nordhavid 6222 700 110 N 10 | K | 27/11/1958 1 1 L
Nordhavid 6233 650 110 N 10 | G | 10/03/1953 1 3 Sp. D
Norohavid 6236 700 112 N 12 | K | 26/11/1958 1 1 L
Nordhavid 6229 650 115 N 115 | G | 18/03/1952 | 20/03/1952 2 3 3| Sp. D
Nordhavid 6232 653 115 N 15 | G | 11/03/1952 1 3 Sp. D
Nordhavid 6232 655 115 N 115 | G | 21/04/1954 1 4 Sp. D
Norohavid 6224 705 117 N 17 | K | 27/11/1958 1 1 L
Nordhavid 6234 640 117 N 17 | K | 27/11/1958 1 11 L
Nordhavid 6236 634 120 N 120 | G | 21/04/1952 1 4 Sp. D
Nordhavid 6236 653 130 N 130 | G | 21/04/1952 1 4 Sp. D
Nordhavid 6238 640 130 N 130 | G | 12/03/1952 1 3 Sp. D
Whole area 107 11/03/1952 | 26/10/1964 1.1 3 1

E Fugloy 6219 614 64 ESV 64 | S | 17/12/1964 1 12 L
Skardsvik 6222 616 73 ESV 73 | S | 15/12/1964 1 12 L
Um Husagrynnu 6211 617 74 ESV 74 | N | 11/09/1963 1 9 L
Svinoyarvik 6216 614 77 ESV 77 | A | 16/04/1958 1 4 Sp. L
S Svinoy 6213 610 78 ESV 78 | A | 16/04/1958 1 4 Sp. L
S Svinoy 6213 619 80 ESV 80 | K | 25/11/1958 1 1 L
NE Hiusagrynna 6209 607 113 ESV 13 | A | 16/04/1958 1 4 Sp. L
SV Svinoy 6209 600 119 ESV 19 | K | 24/11/1958 1 1 L
SV Svinoy 6207 547 147 ESV 147 | K | 25/11/1958 1 1 L
Whole area 92 16/04/1958 | 17/12/1964 1.0 4 12

Vid Mjévanes 6207 634 28 BOR 28 | E | 16/03/1960 1 3 Sp. D
Ut fyri Mjovanesi 6207 635 30 BOR 30 | E | 04/02/1960 1 2 D
Vid Mjévanes 6207 635 30 BOR 30 | E | 12/01/1960 1 1 L
Hognabodi 6205 633 43 BOR 43 | E | 10/01/1961 | 30/01/1961 2 1 1 L
Gotuvik 6208.5 635 47 BOR 47 | E | 13/02/1960 1 2 D
Hognabodi 6205 633 50 BOR 50 | E | 12/01/1960 | 08/11/1960 8 1 1 D &
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tagging experiments usually lasted one day, but sometimes several taggings were done on the same locality.
In those cases the period of tagging (first and last date) and earliest and latest month of the year (1: January,
12: December) were given. Experiments during the spawning season in March-April were denoted “Sp.”.
Two types of tags were used: Disc (D) and Lea tags (L). Not all tagged nor recaptured fish were length
measured, and average length, Standard Deviation (S.D.), mininum (Min) and maximum (Max) thus refer
to fish where length was available.

Avg. Avg.

taz; d lfl‘:ét‘}’]fs 1:1Vgg|;t S.D. [Min | Max ﬁi’aﬁf lfl‘:ét‘}’]fs lenfi.;th lenggth S.D. Min | Max | Recapt. %

(tagging)|(recapt.)
1 1 388 | 7.6 | 30 55 0 0 0.0
34 33 491 |13 | 27 77 1 1| 720 | 720 7 72 2.9
2 2 50.0 | 7.1 | 45 55 0 0 0.0
3 3 50.0 | 7.0 | 45 58 0 0 0.0
1 1 64.1 | 15.5 | 45 83 2 1] 63.0 | 550 55 55 18.2
27 27 653 [16.9 | 46 104 6 5| 607 | 64.6 | 155 | 51 90 22
25 25 6.8 | 12.2 | 46 83 2 1] 795 | 767 77 77 8.0
13 13 673 [17.9 | 47 94 2 1| 675 | 625 63 63 15.4
7 69.4 [12.7 | 45 80 2 1| 750 | 80.0 80 80 28.6
2 2 720 | 71| 67 77 1 1] 67.0 | 68.6 69 69 50.0
2 2 69.5 |26.2 | 51 88 1 1| 510 | 64.0 64 64 50.0
7 54.1 | 4.6 | 49 60 2 1] 565 | 60.6 61 61 28.6
30 30 780 | 89| 63 101 5 3] 768 | 777 | 78] 69 84 16.7
80.0 80 80 0 0 0.0
2 2 75.0 | 14.1 | 65 85 0 0 0.0
10 10 458 | 83| 33 60 2 1] 500 | 470 47 47 20.0
16 16 577 [13.6 | 42 85 8 6| 505 | 505 | 6.9 44 60 50.0
1 1 64.5 [17.2 | 45 90 1 1] 450 | 53.0 53 53 9.1
9 9 66.7 | 18.8 | 47 103 2 2| 515 | 588 | 88| 52 65 22
3 3 693 | 9.1 6l 79 1 1] 680 | 720 7 72 333
226 225 613 |16.5 | 27 104 38 27| 61.6 | 62.5 | 12.6 | 44 90 16.8
50 50 453 | 5.8 | 34 61 3 2| 463 | 453 | 39| 4 48 6.0
104 102 459 | 7.0 | 31 68 9 7] 491 | 603 | 82| 48 7 8.7
12 12 372 | 58| 29 45 4 3] 355 [ 402 | 13] 39 4 333
1 59.0 59 59 0 0 0.0
1 1 61.0 61 61 0 0 0.0
1 1 38.0 38 38 0 0 0.0
8 8 486 | 93| 35 58 2 1] 570 | 582 58 58 25.0
2 2 63.0 | 1.3 | 55 71 1 1| 550 | 55.0 55 55 50.0
8 8 650 | 9.7 | s 78 2 2| 555 | 644 | 7.6 | 59 70 25.0
187 185 46.4 | 8.5 | 29 78 21 16 | 47.6 | 547 [ 107 | 39 7 1.2
7 7 440 | 3.8 | 40 51 0 0 0.0
2 415 | 3.5 | 39 44 0 0 0.0
1 1 42.0 42 42 0 0 0.0
140 140 46.9 | 42| 39 61 1 8| 479 | 493 | 1.8 46 51 7.9
2 2 415 | 07| @ 42 0 0 0.0
377 376 46.5 | 4.8 | 34 65 54 36| 469 | 508 | 7.8 | 42 67 14.3
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Tagging locality 1:(:3: Dgg;h Boat| First date Last date Days E;lzg:;t nl;?)ftsl: Season $ a;)ge
Rituviksgrynnan 6205.5 637.5 50 BOR 50 | E | 12/01/1960 1 1 L
Toftamansgrynna 6205 634 50 BOR 50 | E | 08/11/1960 1 1 D
Uttan fyri Getuvik 6210 634 50 BOR 50 | G | 11/03/1953 1 3 Sp. D
E Bordoyarnes 6210 624 60 BOR 60 | G | 12/04/1954 1 4 Sp. D
Lorviksfjerdur 6211 635 60 BOR 60 | G | 21/03/1952 1 3 Sp. D
S Bordoy 6207 626 60 BOR 60 | G | 11/03/1953 1 3 Sp. D
S Bordoy 6210 626 60 BOR 60 | G | 28/03/1952 1 3 Sp. D
S Bordoy 6210 630 60 BOR 60 | G | 28/03/1952 1 3 Sp. D
S Bordoyarnes 6207 626 60 BOR 60 | G | 28/04/1954 1 4 Sp. D
SE Bordoyarnes 6210 625 64 BOR 64 | S | 10/12/1964 | 16/12/1964 2 12 12 L
Bordoyarnes 6208 629 65 BOR 65 | N | 10/09/1963 | 17/09/1963 2 9 9 L
Hognabodi 6206 631 65 BOR 65 | E | 20/01/1960 1 1 D
Lorviksgrynna 6207 629 65 BOR 65 | E | 20/01/1960 1 1 D
SE Bordoyarnes 6209 629 66 BOR 66 | N | 20/10/1964 | 21/10/1964 2 10 10 L
Bordoyarnes 6208 629 69 BOR 69 | N | 18/09/1963 1 9 L
S Bordoy 6208 629 70 BOR 70 | G | 29/03/1952 1 3 Sp. D
Bordoyarnes 6206 628 74 BOR 74 | N | 12/09/1963 1 9 L
Whole area 55 21/03/1952 | 16/12/1964 1.5 1 12

E Bordan 6158 636 30 ENO 30 | A | 28/10/1954 1 10 L
Fyri Urdini, Nolsoy 6158 636 35 ENO 35 | E | 08/11/1960 1 1 D
Hisagrynna 6202 617 36 ENO 36 | A | 18/04/1958 1 4 Sp. L
E Bordan 6158 635 40 ENO 40 | A | 19/11/1955 | 07/12/1955 3 11 12 D &
E Nolsoy 6158 635 40 ENO 40 | A | 03/11/1954 | 04/11/1954 2 1 1 L
NE Nolsoy 6202 639 40 ENO 40 | A | 02/11/1954 1 11 L
E Bordan 6157 635 50 ENO 50 | E | 05/01/1961 1 1 D
E Stongin 6201 636 50 ENO 50 | E | 05/01/1961 1 1 D
Hisagrynna 6159.5 625 56 ENO 56 | E | 14/01/1960 | 20/01/1961 4 1 1 D &
E Bordan 6158 630 60 ENO 60 | A | 13/11/1953 1 11 D
E Nolsoy 6202.5 631 61 ENO 61 | E | 13/02/1960 1 2 D
“Moskva” 6201 630 65 ENO 65 | A | 09/11/1957 1 11 D &
Vio Eystnes 6203 640 65 ENO 65 | E | 16/03/1960 1 3 Sp. D
E Nolsoy 6201 607 80 ENO 80 | A | 18/04/1958 1 4 Sp. L
E Nolsoy 6201 625 84 ENO 84 | E | 11/01/1960 1 1 L
E Nolsoy 6202 624 84 ENO 84 | E | 14/01/1960 | 15/01/1960 2 1 1 D &
Eysturi i Holinum 6201 625 84 ENO 84 | E | 11/01/1960 1 1 L
Nolsoyargrynna 6202 635 85 ENO 85 | E | 30/01/1961 1 1 L
Hokilin 6200 624 93 ENO 93 | E | 20/01/1961 1 1 L
Larvasagrynna 6202 617 93 ENO 93 | E | 26/01/1960 | 24/10/1960 3 1 10 D
Reynsendagrynna 6200 624 93 ENO 93 | E | 30/01/1961 1 1 L
V Hisagrynna 6202 624 93 ENO 93 | E | 30/01/1961 1 1 L
Glyvramannagrynna 6205 623 94 ENO 94 | E | 24/10/1960 1 10 D
Holid 6201 616 106 ENO 106 | E | 26/01/1960 | 20/01/1961 5 1 1 D &
Kikagrynna 6201 606 112 ENO 12 | E | 28/10/1960 1 10 D
Kikagrynna 6201.5 606 112 ENO 12 | E | 05/02/1960 1 2 D
E Nolsoy 6159 618 117 ENO 17 | K | 25/11/1958 1 1 L
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Avg. Avg.
taz; q lfl‘:ét‘}’]fs ]?lrggl.l ¢ |SD [Min | Max fil’alff lfl‘:ét‘}’]fs len;;(.;th lenggth S.D. Min | Max | Recapt. %
(tagging)|(recapt.)
1 1 48.0 48 48 0 0 0.0
34 34 46.4 | 33 | 40 55 1 0| 43.0 2.9
6 6 473 | 14| 45 49 3 1| 467 | 480 48 48 50.0
59 58 511 | 4.7 | 44 62 18 12| 525 | 632 | 82| 5 76 30.5
12 12 48.6 | 4.0 | 44 58 5 4| 474 | 536 | 29 50 57 41.7
44 44 504 | 5.8 | 44 70 10 6| 505 | 63.6 |13.9 | 48 81 22.7
12 12 50.5 | 5.0 | 44 59 2 1| 450 | 46.0 46 46 16.7
7 7 477 | 25 | 45 51 1 1| 450 | 50.0 50 50 143
10 10 502 | 6.0 | 45 65 3 2| 527 | 645 [177 ] 32 77 30.0
144 143 40.0 | 5.6 | 27 60 9 6| 429 | 569 [13.9 | 4 74 6.3
21 21 39.0 | 8.0 | 27 56 4 3| 438 | 468 | 2.8 | 44 50 19.0
3 3 43.0 | 3.0 | 40 46 1 0| 46.0 333
2 2 46.1 | 3.7 | 40 54 2 1| 525 | 54.0 54 54 9.1
54 54 46.7 [ 13.6 | 28 85 4 3| 470 | 562 [15.1 | 40 69 7.4
35 35 39.5 | 9.9 | 27 64 4 3| 355 | 407 | 6.1 | 34 46 1.4
5 5 46.4 | 67| 41 58 1 1| 450 | 63.0 63 63 20.0
26 25 40.1 | 9.0 | 28 68 4 1| 373 | 470 47 47 15.4
1024 1020 45.6 | 6.8 | 27 85 137 89 | 471 | 53.8 | 101 | 34 81 13.4
9 9 48.7 | 4.4 | 45 59 3 3| 477 | 498 | 33| 46 53 333
6 6 455 | 4.7 | 39 52 0 0 0.0
5 5 382 | 6.0 | 31 47 0 0 0.0
45 45 s1.4 | 7.0 | 45 78 23 2| 505 | 558 | 8.6 46 80 s1.1
21 21 487 | 3.6 | 44 56 8 5| 493 | 529 | 75| 43 64 38.1
4 4 463 | 1.9 | 45 49 1 1| 460 | 46.0 46 46 25.0
13 12 449 | 32| 40 51 1 1| 460 | 48.0 48 48 7.7
14 14 452 | 4.6 | 40 56 0 0 0.0
29 29 453 | 5.8 | 37 65 6 0| 452 20.7
34 34 50.1 | 4.8 | 44 64 19 13| 498 | 575 | 83 | 45 71 55.9
2 2 4.0 | 1.4 | 40 42 0 0 0.0
49 49 574 | 87| 44 84 15 | 577 | 637 | 14| 52 82 30.6
4 4 458 | 5.7 | 42 54 2 0 435 50.0
8 8 445 | 73| 32 51 1 1| 500 | 57.7 58 58 12.5
3 3 46.7 | 4.0 | 43 51 0 0 0.0
40 39 550 | 73| 41 69 10 8| 577 | 642 | 86| 52 78 25.0
17 16 65.4 | 10.8 | 52 93 2 0| 64.0 1.8
4 4 415 | 1.9 | 40 44 0 0 0.0
51 51 613 | 8.9 | 45 86 5 4| 612 | 665 | 12.1 | 51 80 9.8
57 57 459 | 4.4 | 39 57 7 5| 447 | 551 |13.7 | 44 78 12.3
39 39 47.0 | 5.0 | 40 63 3 2| 457 | 510 | 99| 44 58 7.7
4 4 463 | 6.3 | 40 55 0 0 0.0
6 6 49.8 [12.7 | 40 75 0 0 0.0
179 179 615 | 1.2 | 40 100 43 30 | 61.8 | 650 | 102 | 44 79 24.0
8 8 55.1 |16.5 | 44 o1 1 0| 45.0 12.5
64 63 49.8 | 8.7 | 40 93 6 4| 547 | 620 | 6.5 56 69 9.4
10 10 66.3 | 10.6 | 54 88 1| 540 | 705 71 71 10.0
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Tagging locality 1:;:;: D:nlz;h Boat| First date Last date Days I;Z;lzi::}slt nl;?)t:tsltn Season g] a[l)ge
Whole area 73 13/11/1953 | 30/01/1961 1.5 1 12

E Nolsoy 6154 638 50 ESA 50 | A | 03/11/1954 1 11 L
SV Bordan 6154 638 50 ESA 50 | A | 05/11/1954 | 16/11/1955 2 1 1 D &
Skalviksgrynna 6151 632 60 ESA 60 | A | 18/11/1955 | 07/12/1955 2 11 12 D
Skalhovdi 6154 634 66 ESA 66 | K | 28/11/1958 1 1 L
A Rodini 6156 649 70 ESA 70 | E | 25/10/1960 1 10 D
Whole area 59 03/11/1954 | 25/10/1960 1.4 10 12

NE Frodbiarnipa 6133 643 56 ESU 56 | B | 29/04/1963 1 4 Sp. L
E Froodbiarnipu 6134 640 68 ESU 68 | B | 30/05/1963 1 5 L
E Litlu Dimun 6137 637 68 ESU 68 | B | 28/05/1963 | 13/06/1963 6 5 6 L
E Tveroyri 6133 639 68 ESU 68 | B | 27/05/1963 1 5 L
E Frodbiarnipu 6134 640 75 ESU 75 | B | 30/05/1963 | 08/06/1963 6 5 6 L
E Litlu Dimun 6137 637 75 ESU 75 | B | 30/05/1963 1 5 L
Rankin 6138 628 75 ESU 75 | B | 29/04/1963 | 06/05/1963 5 4 5 L
Whole area 69 29/04/1963 | 13/06/1963 3.0 4 6

V Famjin 6130 700 80 VSU 80 | A | 16/06/1952 1 6 D
V Famjin 6132 707 100 VSU 100 | A | 18/11/1952 | 19/11/1952 2 1 1 D
Sumbiargrynna 6122 646 103 VSU 103 | B | 06/05/1963 1 5 L
V Famjin 6125 700 110 VSU 110 | A | 18/11/1952 1 1 D
V Suduroy 6135 715 130 VSU 130 | K | 09/12/1958 1 12 L
Whole area 105 16/06/1952 | 06/05/1963 1.2 5 12

Vigahavid 6155 710 70 VSA 70 | G | 27/04/1954 1 Sp. D
Guttagrynna 6153 710 74 VSA 74 | E | 28/03/1960 | 30/03/1960 2 3 3| Sp. D
Sandshavid 6145 707 78 VSA 78 | K | 05/12/1958 1 12 L
Guttagrynna 6152 707 80 VSA 80 | E | 25/10/1960 1 10 D
Guttagrynna 6153 709 84 VSA 84 | E | 31/01/1961 1 1 L
Hestgrynna 6155 706 84 VSA 84 | E | 09/01/1961 1 1 D &
Hestgrynna 6155 706 85 VSA 85 | E | 31/01/1961 1 1 L
V Hovdanum 6155 705 85 VSA 85 | E | 25/10/1960 1 10 D
Vigahavio 6156 722 100 VSA 100 | A | 31/03/1955 1 3 Sp. D
Guttagrynna 6153 715 112 VSA 12 | E | 28/03/1960 1 3 Sp. D
Vestur av Guttagrynnu 6153 713 112 VSA 12 | E | 28/03/1960 | 30/03/1960 3 3 3 | Sp. D
Tindarnir 6152 720 113 VSA 13 | K | 06/12/1958 1 12 L
Whole area 90 27/04/1954 | 31/01/1961 1.3 1 12

Vigafjorour 6159 658 55 KO 55 | A | 26/10/1954 1 10 L
Koltur 6200 701 60 KO 60 | A | 19/10/1954 1 10 L
NV Koltur 6201 702 60 KO 60 | A | 13/11/1952 | 14/11/1953 2 11 1 D
Uttan fyri Koltursnakk 6200 701 65 KO 65 | A | 02/11/1956 1 1 L
V Koltur 6159 701 65 KO 65 | A | 08/11/1957 1 11 L
Vestan fyri Koltursnakk 6200 701 65 KO 65 | A | 03/11/1956 1 1 L
Koltur 6200 702 70 KO 70 | A | 01/11/1954 1 11 L
V Koltur 6159 701 70 KO 70 | A | 06/11/1954 1 1 L
V Koltur 6200 702 70 KO 70 | A | 10/12/1955 1 12 D
V Koltur 6158 659 75 KO 75 | A | 13/11/1952 1 1 D
V Koltur 6159 701 75 KO 75 | A | 20/11/1953 1 1 D
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Avg. Avg.
ml\gI;é d llzl‘l’é t;fs lg:’gg}'l ¢ [S:D. [Min | Max i‘c’a;’f 11::1)§ t;fs leng%th lenggth S.D. Min | Max | Recapt. %
(tagging)|(recapt.)

725 721 53.9 [10.8 | 31 100 157 m | 545 | 60.1 | 104 | 34 82 21.7
26 26 513 | 3.8 | 45 61 8 4| 513 | 558 | 3.0 52 59 30.8
65 65 50.5 | 4.8 | 44 65 18 1] 506 | 573 | 104 | 47 80 271
14 14 615 | 1.4 | 47 92 4 4] 635 | 7154 | 57 69 82 28.6

1 1 67.0 67 67 1 67.0 | 73.0 73 73 100.0
2 2 455 | 2.1 | 44 47 0 0.0

108 108 522 | 7.0 | 44 92 31 20 | 53.0 | 614 | 1.3 | 47 82 28.7
2 2 48.0 | 2.8 | 46 50 1 1] 46.0 | 470 47 47 50.0
17 17 41.8 | 5.0 | 35 52 0 0 0.0
91 90 413 | 6.4 | 26 57 5 3] 40 | 500 [104] 43 62 5.5
28 28 43.6 | 7.1 | 28 59 0 0 0.0
109 108 04| 76| 26 75 10 7] 448 | s52 | 70 46 65 9.2

1 1 38.0 38 38 0 0 0.0

520 519 442 | 83 | 24 79 85 71| 450 | 534 | 92| 38 84 16.3

768 765 3.5 7.9 | 24 79 101 82| 448 | 533 | 9.0 | 38 84 13.2

373 371 53.1 | 1.6 | 37 92 68 46 | 520 | 622 | 13| 45 87 18.2

146 146 548 | 7.0 | 44 81 27 19| 520 | 60.0 | 6.5 50 78 18.5
99 97 425 | 65| 31 60 8 5] 434 | 484 | 70| 39 55 8.1
6 6 492 | 1.7 ] 47 51 3 2| 500 | 525 | 2.1 s1 54 50.0
29 29 53.4 | 10.0 | 39 83 13 12| 552 | 621 |12.8 | 47 85 44.8

653 649 51.8 | 10.7 | 31 92 119 84 | 51.7 | 60.6 | 10.7 | 39 87 18.2
26 25 53.8 | 1.2 | 45 90 3 2| 490 | 566 |13.4 | 47 66 1.5
97 95 503 | 6.9 | 39 75 14 6| 495 | 563 | 6.0 | 50 65 14.4
6 6 678 | 57| 63 79 1 1] 67.0 | 69.7 70 70 16.7
75 75 45.1 | 4.1 ] 39 56 5 2| 450 | 529 | 44| 50 56 6.7
59 58 44.5 | 3.7 ] 39 56 0 0 0.0
114 13 472 ] 49| 39 73 3 1] 483 | 60.0 60 60 2.6

8 8 2.8 | 32 ] 40 50 1 0| 40.0 12.5
7 7 59.6 | 49| 52 66 1 0| 650 14.3
6 6 49.7 | 32| 47 55 2 2| 495 | 540 | 42| 51 57 333
19 19 559 | 7.9 | 44 78 1 1] 530 | 6.0 61 61 5.3

294 294 585 | 9.1 | 41 87 31 23| 61.4 | 669 | 73| 55 79 10.5
12 12 66.6 | 52| 60 77 5 2 672 | 129 | 72| 68 78 4.7

723 718 529 | 9.6 | 39 90 67 40 | 564 | 635 | 8.7 | 47 79 9.3
42 42 503 | 4.7 | 44 64 5 4| 532 | 569 |14.1 | 38 7 1.9
4 4 49.8 | 4.5 | 46 56 1 0| 50.0 25.0
30 30 523 | 4.6 | 45 62 3 3] 557 | 672 [13.0 | 54 80 10.0
14 14 48.7 | 43 | 45 59 3 3] 520 | 537 | 55| 50 60 21.4
13 13 527 | 63| 45 70 2 0| 555 15.4
14 14 493 | 3.0 | 45 55 6 4| 488 | 56.0 | 8.0 | 47 66 42.9
10 10 50.6 | 4.3 | 45 58 2 1| 535 | 565 57 57 20.0
61 61 49.6 | 52 | 44 80 9 4| 483 | 563 | 9.0 | 47 67 14.8
2 2 50.5 | 0.7 | 50 51 0 0 0.0
34 34 48.6 | 4.4 | 39 59 3 2| 487 | 545 | 92| 48 61 8.8
12 12 49.9 | 3.9 | 45 57 1 1] 530 | 580 58 58 8.3
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Tagging locality 1:5;: D((;l: ;h Boat| First date Last date Days If:;:::;t Ilr;?)txftsl: Season g‘:i
Vigafjordur 6201 658 75 KO 75 | A | 21/11/1953 | 27/11/1953 3 1 1 D
A Barminum 6200 709 80 KO 80 | A | 02/11/1956 1 11 L
A Barminum 6201 709 80 KO 80 | A | 06/11/1957 1 1 L
Grynnan 6158 707 80 KO 80 | A | 25/10/1954 | 01/11/1956 3 10 11 L
Hestgrynna 6158 707 80 KO 80 | A | 13/11/1952 | 08/11/1957 3 1 11 D &
Hestgrynna 6159 707 80 KO 80 | A | 14/11/1952 1 11 D
Ut fyri Sandavagi 6201 705 80 KO 80 | A | 01/11/1956 1 1 L
Vigafjerdur 6159 703 80 KO 80 | A | 26/10/1954 1 10 L
Viagahavio 6158 707 80 KO 80 | A | 31/03/1955 | 11/05/1955 2 3 5| Sp. D
V Koltur 6157 712 90 KO 90 | A | 07/05/1955 1 5 L
Vestan fyri Grynnuna 6158 712 90 KO 90 | A | 15/11/1955 1 1 L
Vesturhavid 6157 712 90 KO 90 | A | 04/05/1955 1 5 L
V av Trellhevda 6157 658 94 KO 94 | E | 21/01/1961 1 1 L
Whole area 75 13/11/1952 | 21/01/1961 1.3 1 12
Geldisskordabarmur 6202 717 50 SVA 50 | A | 10/12/1955 1 12 D &
Undir Vagabjergum 6202 718 50 SVA 50 | A | 22/11/1952 1 1 D
Nipubarmur 6201 714 70 SVA 70 | A | 07/11/1957 1 1 L
Tralanipan 6201 716 70 SVA 70 | A | 14/11/1953 | 11/11/1957 7 1 1 D &
Undir Trzlanipu 6201 716 70 SVA 70 | A | 21/11/1952 | 22/11/1952 2 11 1 D
Undir Végabjergum 6201 716 70 SVA 70 | A | 22/10/1954 | 23/10/1954 2 10 10 L
Undir Végabjergum 6203 720 70 SVA 70 | A | 21/11/1952 1 1 D
Vigahavid 6201 716 70 SVA 70 | G | 26/04/1954 1 4 Sp. D
Treelanipan 6201 716 75 SVA 75 | A | 30/10/1954 | 03/11/1956 7 10 11 L
Viagahavid 6201 716 75 SVA 75 | A | 03/05/1955 1 5 D
Whole area 67 21/11/1952 | 11/11/1957 2.4 4 12

Kalvanesbodi 6205 726 30 MYK 30 | A | 29/11/1955 | 09/12/1955 2 1 12 D &
Urdarbodi vestur & Vikina 6205.5 733 40 | MYK 40 | A | 01/12/1955 1 12 L
Mykinesfjordur 6206 727 40 MYK 40 | A | 21/11/1955 | 24/11/1955 2 1 11 D &
N av Gasholmi 6205 727 40 MYK 40 | A | 05/11/1956 1 11 L
Urdarbodi 6205.5 733 40 MYK 40 | A | 15/11/1952 | 12/11/1957 2 1 1 D
Alabergsbuktin 6206 730 50 MYK 50 | A | 21/11/1955 1 11 L
Urdarbodi 6205.5 732 50 MYK 50 | A | 21/11/1955 1 1 L
Mykinesfjorour 6207 730 60 MYK 60 | A | 20/11/1952 1 1 D
Sunnan fyri Mykines 6204 737 60 MYK 60 | A | 23/10/1954 1 10 L
S Mykines 6205 735 80 MYK 80 | A | 13/11/1957 1 1 D &
SV Dragasund 6204 730 80 MYK 80 | A | 21/11/1952 1 1 D
Undir Mykinesi (S) 6205 735 80 MYK 80 | A | 14/11/1957 1 1 D
Guttamid 6203 735 85 MYK 85 | A | 23/04/1955 | 02/05/1955 3 4 5 D &
A Pollinum 6203 750 110 MYK 110 | A | 03/05/1955 | 14/11/1957 4 5 1 D &
Viagahavio 6157 736 125 MYK 125 | G | 26/03/1952 1 3 Sp. D
Vigahavid 6156 740 130 MYK 130 | A | 29/03/1955 1 3 Sp. D
VSV Mykines 6200 800 130 MYK 130 | K | 08/12/1958 1 12 L
Whole area 72 26/03/1952 | 08/12/1958 1.5 3 12

Havnafles 6207 738 50 MYL 50 | A | 20/11/1957 1 11 D
V Bardid 6207 738 50 MYL 50 | A | 20/11/1952 1 1 D
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Avg. Avg.
ta:gé d lfl;t‘}’lfs 1glvggl; ¢ |SD- [Min | Max ii’a;’f lf;’ét‘}’lfs leng%th lenggth S.D. Min | Max | Recapt. %
(tagging)|(recapt.)

50 50 502 | 4.4 | 44 62 7 6| 483 | 563 | 8.9 | 46 71 14.0
34 34 50.5 | 8.7 | 44 84 7 5| 483 | 521 | 48| 46 57 20.6
12 12 53.6 | 7.4 | 46 73 2 1| 56.0 | 60.0 60 60 16.7
57 57 494 | 62 | 44 79 19 12| 489 | 555 | 7.6 | 47 73 333
56 56 512 | 4.8 | 44 65 12 0| 518 | 582 | 9.0 46 78 21.4
87 87 51.9 | 52| 44 67 14 12| 509 | 586 | 8.9 | 48 74 16.1
2 2 50.0 | 1.4 | 49 51 0 0 0.0
29 28 520 | 53| 45 68 6 2| 527 | 635 [ 205 | 49 78 20.7
17 17 50.6 | 4.6 | 45 61 1 0| 510 5.9
51 50 49.8 | 53 | 44 64 19 16| 514 | 63.0 | 82| 50 73 373
15 15 53.7 | 5.8 | 45 63 2 2| 515 | 600 | 0.0 60 60 133
1 1 49.5 | 4.4 | 45 60 6 3| 497 | 553 | 6.1 50 62 54.5
1 1 59.0 59 59 0 0 0.0
658 656 50.6 | 5.4 | 39 84 130 91 | 50.6 | 58.2 | 8.7 38 80 19.8
5 5 502 | 3.7 | 46 56 0 0 0.0
9 9 50.7 | 6.6 | 44 65 0 0 0.0
2 22 517 | 5.6 | 45 71 4 3| 495 | 575 | 52| 54 64 18.2
348 348 528 | 5.8 | 42 79 73 53| s44 | 61.6 | 9.6 47 82 21.0
106 106 539 | 5.9 | 44 71 25 21 | 540 | 61.1 | 9.0 | 48 82 23.6
45 45 512 | 55| 44 69 7 4| 500 | 608 | 1.1 52 76 15.6
24 24 507 | 52| 43 61 1 1| 510 | 55.0 55 55 4.2
2 2 63.0 | 18.4 | 50 76 0 0 0.0
132 130 514 | 5.6 | 44 78 33 17| 521 | 632 | 11| 49 85 25.0
25 25 49.6 | 6.6 | 44 77 3 3| 483 | 626 | 92| 52 69 12.0
718 716 524 ] 59| 4 79 146 102 | 533 | 61.6 | 95| 47 85 20.3
13 13 50.5 | 42 | 45 57 0 0 0.0
33 33 526 | 4.4 | 45 63 2 1| 525 | 570 57 57 6.1
4 4 495 | 54 | 45 56 1 1| 560 | 70.0 70 70 25.0
2 2 46.5 | 0.7 | 46 47 0 0 0.0
70 70 562 | 83 | 46 97 8 8] 539 | 583 | 48| s 66 1.4
1 1 51.0 51 51 0 0 0.0
10 10 56.0 | 4.7 | 49 62 0 0 0.0
17 17 515 | 4.9 | 46 65 3 3| 503 | 66.7 | 9.0 61 77 17.6
1 1 58.0 58 58 0 0 0.0
33 33 53.7 | 5.1 | 47 73 2 1| 59.0 | 700 70 70 6.1
2 2 52.0 | 42 | 49 55 1 1| 550 | 610 61 61 50.0
4 4 583 | 5.4 | 52 65 0 0 0.0
48 48 62.8 | 8.5 | 48 87 10 5| 578 | 617 | 93| 52 77 20.8
121 121 6.1 | 9.5 | 46 97 24 17| 630 | 624 | 93| 51 88 19.8
7 7 56.6 | 12.0 | 47 82 1 1| 820 | 83.0 83 83 143
9 9 62.0 | 1.5 | 52 87 0 0 0.0
16 16 572 | 8.4 | 44 73 6 6| 59.0 | 62.5 | 10.8 | 51 78 375
391 391 577 | 89 | a4 97 58 44| 594 | 625 | 89| s 88 14.8
1 1 66.0 66 66 0 0 0.0

8 8 574 | 53| 52 65 0 0 0.0
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MIGRATION OF COD (GADUS MORHUA):

TAGGING EXPERIMENTS AT THE FAROES 1952-1965

Tagging locality 1:;:;: D(erg;h Boat| First date Last date Days I;:::Zi:f}s,t K:):;sltl Season t’; 1ge
N av Mykinesi 6208 735 70 MYL 70 | A | 17/11/1956 1 11 L
Grynnan N Mykines 6212 735 75 MYL 75 | S | 15/06/1965 | 16/06/1965 2 6 6 L
V Myling 6219 733 102 MYL 102 | K | 07/12/1958 1 12 L
Whole area 69 20/11/1952 | 16/06/1965 1.2 12

All areas combined 77 11/03/1952 | 16/06/1965 1.5 1 12

Appendix 2. Statistics.

Effects coding used for categorical variables in model.

Categorical values encountered during processing are:

AREAS$ (3 levels)
ENO, KO, SVA

MONTHSRECAPS$ (6 levels)
01-02, 03-04, 05-06, 07-08, 09-10, 11-12

YEARTAGGED (6 levels)

1952, 1953, 1954,

Dep Var: LOGDISTANCE

Analysis of Variance

N: 131

1955,

1956,

1957

Multiple R: 0.533 Squared multiple R: 0.285

Sum-of-

Mean-

Source Squares df Square F-ratio P
AREA$ 5.473 2 2.737 4.079 0.019
LENGTHRECAPT 5.572 1 5.572 8.305 0.005
MONTHSRECAP$ 5.524 5 1.105 1.647 0.153
YEARTAGGED 19.349 5 3.870 5.768 0.000
Error 78.498 1n7 0.671

Durbin-Watson D Statistic
First Order Autocorrelation

1.661

0.169
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Avg. Avg.
tN°' a lN: t‘l’lf li‘lv gl'l ¢ [s-D. [Min | Max rN: "tf lN: t‘l’lf length | length [S.D. [Min | Max | Recapt. %
agge engths eng ecapt. engths (tagging)|(recapt.)
8 7 55.1 | 9.6 | 47 76 1 1 65.0 65 65 12.5
296 296 52.1 | 6.6 | 28 77 32 27| 529 | 650 | 9.7 48 90 10.8
18 18 46.6 | 69| 33 56 5 4] 478 | 545 | 50| 48 61 27.8
331 330 520 | 6.9 | 28 77 38 32| 522 | 637 | 97 48 90 1.5
6512 6484 50.7 | 9.8 | 24 104 1043 738 | 521 | 59.1 | 10.4 | 34 90 16.0




