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PREFACE

The present paper is the second account of the Norwegian-
Icelandic herring taggings. The first paper on this subject was
published in 1950 by the same authors (Fridriksson & Aasen,
1950). Since then a considerable number of returns have been
recorded as will be seen from this paper. The authors are indebted
to the Icelandic Ministry of Fisheries, Reykjavik, Fiskeribedriftens
Forskningsfond, Bergen, and the Director of Fisheries, Bergen,
whose grants have made possible the continuation of the herring

. tagging work. We also wish to express our best of thanks to the

owners and managers of the herring reduction plants in Iceland
and Norway for their excellent co-operation in the tagging scheme
which could not otherwise have been successfully executed. Fin-
ally we wish to extend our indebtedness to Dr. William Hodgson,
Lowestoft, England, for reading over and amending the English
text. ‘

Siglufjord July, 1952.




1. INTRODUCTION

The first report dealt with the history of herring taggings and
the preparatory work that was necessary to carry out before
the tagging scheme could be put into operation. An essential part
of this work was to equip the meal factories with magnet separa-
tors if not already installed. A number of fatories have been furn-
ished with magnets during the last two years, but there are un-
fortunately still some left without any. It is to be hoped that
these, in the near future, can also participate in the scheme. The
present situation is as follows: In Iceland, all the factories except
one have operating magnets and in Norway there are 33 reduction
plants equipped with magnet separators.

The efficiency of the magnets has been tested by inspectors
by tagging a known amount of herring in the storage bins and
counting the recovered tags. The efficiency in most cases runs
roughly between 90 and 100%. In cases where the efficiency tends _
to be low, amendments have been recommended to improve the
installations.

2. IMPROVEMENTS IN TECHNIQUE
AND TAGGING EQUIPMENT

Since the first report was issued, tagging of herring has been
carried out during four fishing seasons so that the whole scheme
now covers eight fishing seasons altogether. In that first report,
a full description of “Technique and Equipment” was given, and
since then, several improvements have been made, the most im-
portant of which will now be briefly mentioned.

In Norway a specially designed tagging craft, M/K “Harengus”,
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has proved a success. The boat is quite small, 5.5 m. long and 2 m.
broad, so as to be stable and convenient for work. The boat is
open and fitted with a small motor, and to protect the taggers
from the weather, the boat is fitted with a removable hood.

For the insertion of the tag into the body cavity of the fish
the scalpel-forceps method was formerly used, but in the winter
of 1951 a special “tagging gun”, designed by Olav Aasen and
made by ‘“Bergen Nautik” was introduced. The principle of this
implement (Fig. 2) is to combine the functions of the scalpel and
forceps, thus speeding up work and at the same time reducing
the tagging team by one man.

Fig. 2. The tagging gun (For explanaiion see text).

As will be seen from the Figure, the “tagging gun” consists
of a barrel (1) and a butt (2). On the left hand side of the barrel
is placed a- scalpel (5) fixed to a movable steel rod ending in a
button within easy reach of the thumb (7). The scalpel (and the
rod) is held normally in backwards position by a spring and is
protruded by pressing the button forward. The loading of the
“oun” is effected by placing a steel clip or magazine containing
50 tags, -in the magazineholder (6) on the right hand side of the
barrel. On the left hand side of the barrel is fixed a transverse
rod serving as attachment (4) for the feeding-spring which ends
in a feeder pressing against the outermost tag in the clip.

The opening in the barrel is rectangular, allowing space for
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one tag at the time to pass through. In the backward part of
the barrel is placed a movable steel rod (rectangular) which is
connected with trigger (3). By pulling the trigger this rod moves
forward and pushes a tag into the barrel. Owing to technical
difficulties the rod had to be constructed so as to move only the
length of one tag, consequently there will always be two tags in
the forward part of the barrel during work. To remove these, one
has to insert to blanks, but as this happens perhaps only once

or twice a day, the drawback is not considered a serious one.

Fig. 3. The tagging owtfit (see text).

When operating the “gun” during tagging one first of all
presses the button (7) and the incision is made, then, when the
trigger is pulled, the tag is inserted.

‘The “tagging gun”, magazines, etc. are kept in a kit box =
. (Fig. 3). The “gun” is removed from the box and placed in the

foreground to the left. To the right is seen one of the magazine

'poxes containing 40 clips, (2000 tags); two of the clips are seen
in the foreground. In order to prevent the tags from falling out
from the magazine, a small stopper is placed on the top of the

clip. The stopper is removed from the magazine when the “gun”
is being loaded. For this purpose is used a “stopper remover”
seen to the right in the foreground.

By the “scalpel-forceps” method it was necessary to employ
a team of four men, of whom one operated the scalpel, and an-
other the forceps. By using the “tagging gun” only one man is

b

needed for both operations, and at the same time the tagging
can be carried out much quicker. If two dippers are employed,
it is quite possible under favourable circumstances, to tag 2000
—2500 fish a day, the normal working speed being 5—6 seconds
a fish. ) :

When working with herring from land seines, it sometimes
proved difficult to get the fish from the seine into the live net.
To overcome this difficulty a miniature purse seine was used
within the land seine, thus saving much time and labour in secur-
ing the fish. ' ‘

As will be seen from Appendix I, individually numbered tags
were introduced the last winter, and in the last experiment some
10,000 herrings were measured as to length in order to study

" if there were any selectivity in the returns according to size, this

having an important bearing on the transgceanic migrations.

3. THE TAGGINGS

In this section is given a survey of the various experiments
dealt with in the present paper. Further, there is a summary of
the different taggings as a whole, with details regarding place of
liberation, number of tagged fish etc.

a. Tagging in the Open Ocean 1950.
(6th Experiment)

. During the summer cruise of R/S “G. O. Sars” in 1950 a small

_batch of herring was tagged at NL 64° 48, WL 09° 02’ on the

19th of July. The herrings were taken from a purse seine catch
made by R/S “G. O. Sars”. When the work started, the herrings
were in good condition but became comparatively quickly de-
scaled owing to the action of the swell Otherwise conditions
were favourable. '

b. Tagging of North-Coast herring in the summer 1950.
(7th Experiment)

For the purpose of tagging, a small motor vessel M/S “Orn”,
33 br.reg.t., was chartered. It had been intended to commence work
on July 20th, but as the boat could not be ready in time is was
not possible to start before August 1st. As usual; in Icelandic
waters, only purse seine caught herrings were used. The taggings
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were carried out from a life boat of a commercial trawler. This
year, the fishing was very poor, especially in August, and took
place mostly in off-shore waters, and in addition, the weather condi-

tions were extremely unfavourable. The tagged herrings were

liberated in two localities on the 3rd and 13th of August.

c. Large herring taggings in 1951.
(8th Experiment)

This experiment took '‘place in two parts. The first batches
were liberated in the Norddalsfjord on January 19th—23rd (part
A), this area being situated in comparatively closed waters. The
rest (part B) were liberated in five batches during the period
January 30th—February 6th on two localities near the open sea.
The weather conditions were generally unfavourable. On this
cruise the R/S “Johan Hjort” was used.

d. Spring herring taggings in 1951.
(9th Experiment)

For this experiment the above-mentioned tagging craft M/S
“Harengus” was used. Prior to the tagging work a land-seine of
70 hl had been secured. Crew and equipment were transported
to this place by a hired larger vessel. The staff was accommodated
on shore. The tagged herrings were liberated in thirteen batches

during the period March 29th—April 10th. The weather conditions
were good.

e. Tagging in the Open Ocean in the summer 1951.
(10th Experiment)

As in the previous year these taggings were carried out on
the summer cruise of R/S “G. O. Sars” at two positions, NL 63°
43, WL 02° 52’ on the 28th of June and NL 66° 07/, WL 10° 25
on August 15th—16th. Weather conditions were good. The material
was purse-seine caught fish in good condition.

f. Tagging of North-Coast herring in the summer 1951.
(11th Experiment)

This year the Fishery Department of the University Research
Institute (Fiskideild, Reykjavik) had bought a small fishing craft,
M/S “Svanh6lm”, 15 br.reg.t., for the purpose of herring tagging.
The work was started on July 17th and continued until the end
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of August. Weather conditions were even still less favourable
than in the summer of 1950 and the main part of the poor yields
was taken in far offshore waters. The tagged herrings were
liberated in five different localities situated on the North-East
and the East coast. Unfortunately the boat was lost with all
hands on its way to Reykjavik after having finished work.

g. Large Herring taggings in 1952.
(12th Experiment)

On this cruise R/S “Johan Hjort” was used. The herrings
were liberated in two localities and in eleven batches during the
period February 1lst—14th. Only land-seine-caught herring was
used. The weather conditions were partly unfavourable.

h. Spring herring taggings ‘in 1952.
(13th Experiment)

As in the previous spring a land-seine containing ca.. 70 hl
was secured and all the herrings were liberated in the same local-
ities in eleven batches during the period March 31st—April 18th.
Here also the staff was accommodated on land and the M/ S
“Harengus” was used as the tagging craft. Weather favourable.

In Table 1 a survey of all the tagging experiments is given.
It is seen to comprise four different tagging regions: The Large
herring district and the Spring herring district in Norway, the
North and East coast of Iceland and the open ocean. At the top
of the Table is given a summary of the earlier experiments dealt
with in the first report on this subject.

From the bottom part of the Table it is seen that during the
later experiments a total of 49,186 fish has been tagged: 20,5_36
Large herring, 21,747 Spring herring, 4,385 North-Coast herring
and 2,518 herring in the open ocean. The yearly totals amount
to 22,127 herring in 1950, 25,303 herring in 1951, and 22,056
herring in 1952. In column three of the Table the localities of
the liberations are recorded and the figures in the following
column refer to the maps in the Figs. 4—6. In Appendix I, all
details of the different liberations are given.

As appears from the Table, a total of 91,240 herring has now
been tagged with internal tags.

During the last two years there have been some smaller scale
experiments with external herring tags in Norway in the Spring

PSR
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Fig. 5. Tagging localities in the Open Ocean 1951—1952.

herring district. In 1951 two different types of tags were used
with different means of attachment.
a) 1. The Lea tag with quick fastener and
2. The Lea tag with ordinary attachment,
b) 1. Alcathene tag with quick fastener and
2. Alcathene tag with nylon string attachment.
The liberated numbers were:
a) 1. 300 herrings
2. 250
b) 1. 250
2. 179

2
»
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In all 550 Lea tags and 429 alcathene tags were used this year
(1951) the total amounting to 979. Of the herrings tagged with
the last type, 335 were also tagged internally. During spring-
herring taggings in 1952, 397 herrings were tagged externally
with' Lea tags and ordinary attachment (steel string loop with

Fig. 6. Tagging localities at Iceland 1950—1951.

transverse rod). Also 898 of the internally*tagged herrings were
fitted with Lea tags with the same attachment. This last number
is included in Table 1. If the externally tagged herrings are in-
cluded, the total amount of tagged herring runs to 92,616 since
the experiments started in the spring of 1948. '

In order to test further the rate of mortality due to tagging
and the shedding of tags, an experiment was carried out on April
3rd 1951. The herrings were held in a land-seine for 9 days and
the results may be briefly summarized as follows:

A. From 100 herrings tagged with alcathene tags attached
with nylon string, 5 fish were dead and 1 had lost the tag.

B. From 98 herrings tagged externally with alcathene tags
and the same attachment and internally with steel tags,
7 were dead, 2 of which had lost the external tags. 4 addi-
tional herrings had also lost the external tag. Owing to
the high shedding percentage of the external tags thlS kind
of attachment has been abandoned.

C. From 247 internally tagged herrings, 7 were dead.

D. From 250 untagged herrings, 6 were dead.

Owing to a mishap no shedding test could be carried out on
the internally tagged herring.

A new test was arranged this spring (1952) in which an
amount of internally and externally tagged herring were placed
in a land-seine together with a similar amount of untagged fish.
This experiment had to be stopped after one day as the herrings
got entangled in the net through the attachment of the tag.

During the last experiment a test was made to investigate
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the vitality of scaleless herring. 100 herrings were completely
de-scaled and placed in a “live” net on April 9th. At the same
time another 100 herrings with perfect scale cover were placed
In another “live” net for comparison. The fish were kept under
control for one week and the diary of this vitality test runs as
follows:

Date No scale-cover Perfect scale-cover
10.IV - No dead No dead
T s .onws. g o
2., ...... 8 3

L . 3 °, 2 .

1 No ,, 2
16.,, ...... 3 i No ,,

Total: 11 dead 7 dead.

During the work with external tags last spring (1952), a
peculiar colour adaptation was observed to take place in the her-
ring. To get the herrings more easily into the “cradle” they were
transferred from the “live” net into two tubs, one made of zinc
and the other one of oak. In some instances when the herrings
were in the tubs for some minutes, it was observed that the colour
on the back of the herring changed towards green grey in the
zinc tub and towards a golden brown colour in the oak tub. On
changing from one tub to another, the colours became reversed
after a few minutes. This preliminary observation gives some
indication on protective colour changes in the herring and the
phenomenon deserves to be followed up.

4. THE RETURNS

In Appendix IT and its two annexes is given a complete list
of all tags recovered during the period summer 1950 until spring
1952. In most cases it has been possible to get information as
to the time and place of recapture as will be seen from the Ap-
pendix.

In experiment No. 8 (A), 322 tagged herrings were recaught
shortly after liberation. As earlier mentioned this experiment took
place in rather closed waters, and local fishermen, fishing after
herring for home consumption, and knowing that tagging was

17

TABLE 2
Duration of Liberty

Number of Tags returned Summer 1950

Number — Spring 1952 from all Experiments §
Days 3
a?fmbe?"ty .| 2| 3. | 4| 5. | 6. | 7.|84|8B| 9. | 10.|11.|12.]|18. || =
3] 1(22| 1 44 |10 | 1 82
32: gg I 7| & 8 6 28
61— 90 2 2
91— 120
121— 150
151— 180 2 5 6 13
181— 210 1| 8 1. 6|20 36
211— 240 11 13| .2 16
241— 270 g 1 4
. 2T1— 300 2 2
301— 330 5] 30 I 36
331— 360 51 2 10 31:36 56
361— 390 11| 1 1| 1| 2|14 4 34
391— 420 1) 4 5
421— 450
451— 480
481— 510 1. i
511— 540 4 4
541— 570 i 7
571— 600 2| 3 5
601— 630
631— 660
661— 690 3 2 .5
691— 720 8| 7| 7| 9 31
21— 750 14| 9| 2 25
T51— T80 |
781— 810
811— 840
841— 870 1 }
871— 900 6| 2 S
901— 930 1 1
931— 960
961— 990
991—1020
1021—1050 2] 3| 2 7
1051—1080 5| 7|11 23
1081—1110 6| 2|13 21
1111—1140 1 1
1141—1170 ‘
1171—1200
1201—1230
1231—1260 4 4
1261—1290 4 4
1291—1320 1 i
1321—1350 -
1351—1380
1381—1410 2 2
1411—1440 8 8
1441—1470 14 14
1471—1500 1 1
Totals: 38 136 (54(32|22| 5|38| 5|51|74|28(83 10| 7 483
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going on in the area, looked for tags in the herring, and, as will
be seen, quite a considerable number of tags was recovered, about
75% in all (Table 3). This tagging was carried out before the
proper Large Herring season had started and it was doubtful
whether or not the material dealt with was the so-called ‘“Fjord-
stoing” (Fjord herring), separated from the main herring stock.
The recaptures, however, showed that the tagged herring, after
liberation, moved outwards and tags vere also recovered on the
proper coast both in the same and in the following season (Table
3). With the exception of the fjord recoveries from this experi-
ment, the returns almost exclusively came from the reduction
plants.

In Iceland, where the fishing during the last few years has
been very poor, difficulties are sometimes encountered in fixing
the place and time of the recaptures. The herrings occurred only
in small shoals spread over an extensive area, and consequently
a “landing” of herrings consisted of small catches from different
localities. In Norway, where the fishery at the beginning of the
season has been extremely good, part of the landings was stored
in a salted conditions for future processing. During the Spring
herring fishery, which has been slack in recent years, the salted,
stored herring were partly processed together with freshly caught
Spring herring. These circumstances evidently make it difficult
to determine the place and time of the recaptures in some cases.

In Table 2, a summary of the time at liberty is given, ex-
tracted from the last column in Appendix IL! Fig. 7 illustrates
the main data graphically. The recaptures without sufficiently
exact time record are omitted. In the first column of the Table,
the time at liberty is grouped into periods of 30 days, and it will be
seen that a few tagged herrings have spent well over four years
in the sea. This verifies the earlier findings that taggings do not
effect the vitality of the herring nor influence its annual cycle
of migrations. It is worth noticing that 25 herrings were recaptur-
ed after having spent about four years at liberty. At the bottom
of the Table the number of returns is given separately for each
experiment. Returns recorded in the first paper are excluded, as
well as the 322 recaptures from experiment 8 (A) in the Nord-
dalsfjord. The last column in the Table, giving the total of returns
from all the experiments, shows a splitting up into groups cor-
responding to half-yearly sequences according to the fishing sea-

1) ‘The annexes not included.
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sons in Norway and in Iceland. These six-montly periods are due
to the transoceanic migrations of the herring between Norway
and Iceland. Otherwise one would have returns by yearly intervals
only. ‘

" Fig. 7 gives an idea of the transoceanic migrations which will
be further discussed later on. These returns are symbolized by
black columns and the returns from the open ocean by cross-
hatched columns. '

Fig. 7. Duration of liberty based on Returns with Time Records.



- ! - » ‘ Returns Returns Perc. | Perc. | Perc.
ety I oca:Zg,thes 1948 1949 1950 1948 1950 1951 | 1952 1950 1948 1950 of
155.9 7:1: m;? ;zggiggson of Libera- ) Spring : Summer %ZCZZ? Spring |Summer|Libera-
No. tion — 1850 — 1952 — 1950| — 1952 | fions

Spring|Summer|Spring|Summer | Spring Spring || Summer|Spring|Summer \Spring || Spring Spring| Spring | Total
A 1 1 5 T 7 11 18 25 0.69 177 2.46
a Norway Spring 1948 B 3 2 1 12 18 6 14 20 38 0.35 0.40 0.75
Total 4 3 ok 17 25 13 25 38 63 0.40 0.63 1.05
e 0.00 0.00 0.00
D 1 9 2 6 1 1 1 1 4 10 0.42 0.28 0.70
E 1 f 5 6 3 3 6 12 0.64 0.65 1.29
2 Iceland Summer 1948 F 1 7 2 10 2 2 i 5 15 0.83 0.41 1.24
G 3 1 10 1 15 5] 2 T 22 1.95 0.91 2.86
H 12 b/ 3 22 2 2 4 26 2.20 0.27 2.47
I 3 15 3 21 2 2 4 2 10 31 | 140 | 100 | 240

? 2 . 2 2 i

Total 21 29 | 11 82 3 7| 12 9 36 ||118 | 120 | 048 | 1.8
3 | Norway Spring 1949 J 3 32 35 24 g | Bt 54 89 | 042 | 065 | 107
B 000 | 000 | 0.0
L 1 1 L | 000 | 040 | 040
4 Norway Spring 1950 M 3. 3 6 6 0.00 027 | 0.27
N 6 3 9 8 0.00 0.40 0.40
0 7 9 16 16 0.00 0.80 0.80
Total 16 16 32 32 0.00 0.35 | 0.35
5 Norway Spring 1950 P 7 7 9 1 12 22 29 0.06 0.20 0.26
Earlier Experiments Total 4 21 7 50 67 149 8 69 16 39 182 331 0.36 0.43 0.79
6 Open Ocean 1950 1 ; 2 1 2 5 5 0.99 0.99
P 3 T 4 6 20 20 2.76 2.76
i Iceland Summer 1950 3 3 T 8 18 18 3.01 '3.01
Total 3 10 11 14 38 38 2.88 2.88

8A Norway Spring 1951 4 324 3 327 327 .01 e )
5 16 1 21 38 38 0.76 0.76
8B Norway Spring 1951 6 14 14 14 . 1.27 1.27
Total 30 1 21 52 52 0.87 0.87
9 Norway Spring 1951 T 2 T2 T4 T4 0.75 0.75
8 20 20 20 1.33 | 1.33
10 Open Ocean 1951 9 8 8 8 1.57 1.57
Total 28 28 28 1.39 1.39
10 2 3 5 ) 1.01 1.01
11 1 5 6 6 0.71 0.71
11 Iceland Summer 1951 12 v 7 T 1.84 1.84
13 4 10 14 14 1.58 1.58
14 4 4 4 0.80 | 0.80
Total 1 7 29 36 36 1.18 1.18
15 10 10 10 3.91 3.91
12 Norway Spring 1952 16 48 48 48 0.48 0.48
Total 58 58 58 0.57 0.57
13 Norway Spring 1952 17 7 7 T 0.06 0.06
Later Experiments Total 3 368 20 | .234 625 625 1.64 1.28
Grand Total 2 | 21 7 1 50 | 67 149 11 [437 | 36 | 323 || 807 | 956 1.05
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Fig. 8. The Distribution of Recaptures ai Iceland in 1950 and 1951.

In Table 3 are summafized the number of returns from the

different experiments as recorded in the different seasons. It has
been found desirable to include the earlier returns in order to get
a more complete survey. .
Considering firstly the number of tags returned in Iceland in
the summer of 1950, it appears that only 11 tags were found, all
of which originated from Icelandic taggings, 8 being from 1948
and 3 from 1950 (see Fig. 8). In the next season, at Norway in
the spring of 1951, 437 tags were recovered. Disregarding the
322 tags from the Norddalsfjord area this season, the total of
returns amounts to 115. 13 of these originate from the first ex-
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periment in the spring of 1948, 7 from second one in Iceland in
summer, 1948, 24 from Norway in the spring of 1949, 16 from
the Large Herring taggings in 1950 and 9 from the Spring
Herring taggings in the same year (1950). This makes 69 returns
altogether from the earlier experiments treated in Report No. 1.
During the same season an additional 2 tags were recovered from
the open ocean, 10 tags from Iceland 1950, 32 tags from Large
Herring taggings in 19511) and 2 from the Spring Herring tagging
in the same year (1951 — See Fig. 9). :
During the summer of 1951, 36 recaptures were recorded in
Iceland. 12 of these originated from taggings at Iceland in 1948,
3 from Norway in 1949, 1 from Norway in 1950, 1 from the open
ocean in 1950, 11 from Iceland in 1951, 1 from Norway in 1951
and 7 from Iceland in 1951 (see Fig. 8). The lower part of the
Figure (map of the returns in 1951), where only recaptures of
herring tagged in Icelandic waters are entered, illustrates the
earlier mentioned dispersion of the catches which were taken
partially far from the coast. Actually the biggest part of the
vields was' taken on entirely new grounds. As in the preceding
years the catches were centered off the North-East and the East
coast. ;
In the spring of 1952, 323 tags were recovered in Norway.
25 of these had been liberated in Norway in 1948, 9 at Iceland
in 1948, 27 in Norway in 1949, 28 in Norway in 1930, 2 from
the open ocean in 1950, 14 from Iceland in 1950, 96 from Norway
in 1951, 28 from the open ocean in 1951, 29 from Iceland in 1951
~and 65 from Norway in 1952 (see Fig. 10). It is whorty of note.
that a few recoveries have been made at considerable distance
from the coast (recoveries from experiment 8 (B) and 9). This
is due to the fact that R/S “G. O. Sars” was able to locate and
follow the herrings on their track towards the coast and to notify
the fishermen of their whereabouts long before they entered the
coastal waters.
Finally, in the summer of 1952, 4 tags were recovered, 3 in
Norway and 1 in Scotland (Supplement 1 to Appendix II).
Altogether the tagging experiments have yielded 956 returns,
149 of which have already been dealt with (Report No. 1). The
remaining 807 returns originate partly from the earlier experi-
ments (182), and partly from the later ones (625). As a percent-
age, the total number of returns amounts to 1.05%. As will be

1) 2 of which are included in “324” in the Table.
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seen from the last column of the Table, the percentages of re-
coveries from the different experiments are very varying, the

lowest one (Norway, spring 1950) amounts to only 0.26% and
the highest one (Iceland, summer 1950) to 2.88%. The variations
are greater still if the herrings liberated in different localities
are considered, the range being between 0% and 3.01%. As a
general rule the taggings at Iceland and in the open ocean give
higher percentage returns in Norway than the experiments carri-
ed out in Norwegian waters. It is difficult at the moment to offer
any explanation of this phenomenon, but future experiments may
solve the problem.

Finally, a few remarks must be made on the transoceanic
migrations of the herring in which also the returns from the open
ocean have been included for the sake of convenience. During
the spring of 1951 17 tagged herrings from, Iceland were recovered
in Norway and two more from the open ocean taggings in 1950.
In the summer of the same year 5 tags from Norway were re-
corded in Iceland and an additional 1 from the open ocean. These
migrations are suggested in Fig. 11 (the returns shown here and
on Fig. 12 are not included in the maps in Figs. 8, 9 and 10).
Only tags with known records are entered on the maps. Black
rectangles denote tagging localities in the open ocean.

- It appears that the returns in Norway are distributed along
the whole winter herring area, but they are chiefly concentrated
on the Large Herring grounds (northern part). This may possibly
be due to the failure of the Spring Herring fishery. Regarding
~“the returns at Iceland it is particularly interesting to note that a

d
0

Ta,ggecb :
o JCELAND 1948
OPEN OCEAN 1950

RATIONS 4 9

RECAPTURES 1951

TRANSOCEANIC MIG

Migrations of Herring between Norway and Iceland and vice wversa.

| g tag was recovered at the most westerly part of the north coast,

| o o 2 - on Strandagrunn far offshore. This herring had been tagged in

\ S a > e o the Spring Herring district of Norway in 1949 (Trosnavag). The

\ Fa e P b other returns came at the north-east coast where the main fish-
Y T § 2 2 ing activities were concentrated.

y, b § I % ‘ During the spring of 1952, 52 tagged herrings from Iceland

E Sl o S o were recaught in Norwegian waters. In addition 30 tags from the

g S 52 open ocean.were found. Details of the distribution of these re-

g% £ B turns are shown on the map (Fig. 12) where the returns from each

experiment are illustrated separately. It may be noted that 2 of

the herrings tagged in the open ocean in 1951 were also recaptur-
ed in the open ocean in 1952. The main distribution will be seen
to be about the same as in the previous year. As this report is
prepared before the proper fishing season has started in Iceland
this year, there are naturally no returns from this country so far.
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Fig. 12. Migrations of Herring from Iceland to Norway in 1952.
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Lastly will be set forth some of the results emerging from the
experiments with externally and doubly tagged herring.

Of the external tags, only the Lea hydrostatic tags have given
any recoveries. In Supplement 2, Appendix IL are listed the re-
captures so far made. It is borne out that at least a part of the
Norwegian Spring herring migrate into the North Sea and Skage-
rack after spawning. In Fig. 13 is attempted an illustration of
these migrations. In the Figure are also drawn two recaptures of
herrings with internal tags only. These recoveries were both made
about one year after tagging (see Appendix II). One of them,
made at the coast of Bohuslan, April 3rd 1952, is especially inter-
esting. Dr. Heglund remarks when reporting the recovery that:
»Fyndplatsen ligger i ett omrade, dar omkring den angivna tid-
punkten ett for vara férhallanden icke obetydligt fiske pa lekande
varsill forsiggick. This indicates that the herring may frequent
entirely different spawning grounds in different years. On the
other hand, all the available data on age and size of the herrings
recaught in the North Sea proper and in the Skagerack, go to
show that they are quite small and young fish. At present it is
difficult to do justice to the significance of this feature.

One of the objects when tagging the herring with both external
and internal tags, was to test the efficiency of the two methods

&

. z o External 9
v \ e }Hzca.pf.uru 1951
!.. 4 . i a Ex:tlrrwl‘ let”
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re 2% w o & z* & & IS 10" 12°

Fig. 13. Migrations of externally and doubly tagged herrings.
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directly. As yet none of the recoveries is due to the internal tags
of the doubly tagged herrings, but this is only natural as the
herrings were liberated after the close of the Winter Herring
season, and thus it is too early to expect results in this respect.

Another item on this programme was to investigate the be-
haviour of the internal tag in the fish. As will be seen, most of
the recoveries have been made after a comparatively short time
in the sea, ahd again in most cases only the external tag has been
sent in, either because it was found detached and entangled in
some fishing gear or because only the tag and not the fish was
taken care of when recaptured. In a few cases the whole fish
has been returned. In none of these was there evidence of any
damage to the fish. In one case the internal tag could not be
found. This fish was in “an advanced stage” when returned.

It was, naturally, not known beforehand how the herring could
stand up to the treatment of double tagging. Judging by the
recoveries, however, the herring- is quite capable of taking this
handling without serious damage being done. Proportionately the
same number has been recaptured of the singly and doubly tagged
herrings: in 1952 3 out of about 400 externally and 9 out of about
900 doubly tagged fish have been recovered.

As mentioned in Report No. 1 (page 31), one of the objects
when tagging in the open sea was to investigate the migration
routes of the herring. The taggings so far carried out, give some
idea of the main track from Iceland to Norway, strongly corro-
borated by the results obtained by the R/S “G. 0. Sars” in the
last two winters, and those of R/S “Dana” last winter. The map
(Fig. 12) gives an idea of the main migration route, but of the
migration route in the opposite direction, the taggings have so
far, not given any definite information.

The material available from the taggings up to the present is
regarded as being insufficient for statistical treatment. It may
be stated, however, that there are no indications of overfishing
of the stock as.a whole, but further experiments may be expected
to throw light on this problem as well as on the mortality rates
of these herrings.
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ADDENDA

Since this report was prepared the following number of herrings
has been tagged: ’

1) Iceland (N-coast herrings, July—August) 17.308.

2) Norway (Fat herring) 8376.

The total number of herrings tagged in Iceland and Norway
during 1948—1952 amounts consequently to 117.903.
' Furthermore 5 internal tags were returned from Icelandic re-
duction plants during the summer of this“year, 3 of which ha}d
been used at Iceland in 1951, one at Iceland in 1950 and one in

Norway in 1952. ;
THE AUTHORS.



‘ Appendix 1. Records of Liberations
6th Bxperiment. Open Ocean 1950 8th experiment (B) (continued)
% ! V
O l I b 5
) S . ocality 2 : Loaaht
Series S Date _of «.  Series § Date of y ;
P Liberation § s L@bemtl 0
NS 7| 259 | 19.VII | LN 64° 48’ 1 NX 5| 251| 11I jelnesyiin
5 e gy &
NS 81247 | 19.VII | LW 09°02" | ,, NX 6| 249| KJ,lne .
NX 7| 253| 2.1I i
Tth Experiment. Iceland 1 NX 8| 248 ” ” =
el NX 9| 2a7| :
F 4| 228| 3.VII| Svinalekjar- | 2 L 10| 247| 6.II | Lotra
F 5| 248| tangi ' Nz 1\ 280, ” 7
F 6247 , - oo Nz 2) 241, " -
F 7| 247 | 13.VIII| Manareyjar | 3 N2 3| 29| »
F 8| 242| , i i
F 9! 109 . N N 9th Experiment. Norway 1951
8th Experiment (A). Norway 1951 ﬁa é géi 29.IIT | Rugsundet {
a e
1) " '-ﬁ
NS 9| 201 | 2L.I | Norddalstjord| 4 N& 3| 247 | 30.III ”
NS 10| 258 | . Lo wE ok 2 g z &
NT 9| 225 | 2571 ” "  Na 5| 250 | 3L.III - =
NT 10 244: 1" ” " Na G 249 ” " '-l':"
NU 1| 79| 2L1 , s R T e » o <
NU 2| 227| . ” g N BB g » 3
NU 3| 210| . i " Na 9] 248 a X
NU 4| 240! N ”» Na 10| 250 | s §
NU 5| 249 | 20.1 i » Nb 1/ 251, B3IV "
NU 6| 190 y . 2 Nb 2| 255 ” i
NU 7| 240 | * Nb 3] 252 "
NU 8| 10| " " » Nb 4| '208| 111V =
NU 9| 230 | 18.1 ; . Nb 5| 22 3.1V ”
NU 10| 232 | ., ; » Nb 6] 251| » 18
NV 5| 244 | 23.1 i . Nb 7| 246| 4.1V "
NV 6| 248| ; b Bl B3| 4 ” s
NV 7| 245 " . :: Nb 9| 249 4 =
NV 8| 29| " : Nb 10| 253 | . #
NV 9| 249| . . Np 1250 51V = 3
. Np 2| 250 - 3
o Np 3| 249
8th Baperiment (B). Norway 1951 No 4| 2a7| 7 »
Np 5| 253| i
NV 10 | 238 | 30.I | Kjelnesvik 5 Np 6| 248| 6.IV 5
NW 1| 250 . ., Np 7| 250 , . i |
NW 2 253 " » ”» Np 8 248 ” - 1
NW 3| 251 | .3L1 . . Np 9| 2571| i f‘
NW 4| 251 | i . Np 10| 250 “ ;
NW 5| 250 | . . w Ns 1| 254 > E
NW 6| 250 i v » Ns 2| 253 " B
NW 7| 250 | g » Ns 3| 247| i ¢
NW 8| 250 | i w Ns 4| 25| 7.1V .‘
NW 9| 250 | . N . Ns 5250/ - i
NW10 | 248 | i . Ns 6| 280 9.1V - 3
NX 1| 251! 1m . w Ns 7| 256 y =
NX 2| 2a9| | . . Ns 8| 21| 7 -
NX 3| 249 o ) . Ns 9| 252 10.1V ., |
NX 4| 250 | .. N »w Ns 10| 255 | N =

10th Experiment. Open Ocean 1951 12th Experiment. Norway 1952

~ -
2 Locality o Locality
S '§ Date of «.  Series § Date of “
= Liberation é’ s Liberation %
-1 | 248 | 28.VI LN 63° 43’ 8 Nx 2| 255 1.II Bremanger 15
2 | 258 P LW 02° 52 W Nx 3| 246 7.1 Borgundvig 16
3 200 »” " ”. Nx 4 245 ” ” g ”
4 | 238 | 15.VIII| LN 66° 0T Nx 5 | 246 ii . ”
4 LW 10° 25 9 Nx 6 | 249 | 10.II ” i
5 | 247 | 28.VI | LN 63° 43" 8 Nx 7| 250 # ” ”
6 | 251 " LW 02° 52 " Nx 8| 250 » " »
7 | 247 " »” » Nx 9| 250 » " »”
8| 51| , ., Nx 10 | 246 | 11.II . .
10 | 154 | 16. VIII| LN 66° 07 9 NZ 4| 250 » " »
&1 | 118 - LW 10° 25 5 NZ 5 | 248 ” " "
NZ 6| 251 | " "
11th Experiment. Iceland 1951 ﬁ% g gig L ” ”
” ” "
1 | 248 | 23.VII | Kjolsenbanki | 10 ﬁ% 1[9, gjg 10. 11 o o
2 | 249 " - " N »” i
L 3 | 250 | 30.vII | Rifstangi B 2% R ” ”
& ggo " " m NV 3| 8 | 1LII i N
g 10g " " ” NV 4 76 " ‘, "
6 |150 | . Hraunhatnar- |13 v, # [ 172 1310 moo "
BT | 231 - tangi i 3 §
. 8 | 248 | 2.VIII | Digranes 13 IIfT %ng R | e o )
9 247 ”n ” ” -
10 | 248 ” ” ” 5700 |1495 | 14.1I % o
1 | 144 4 . "
-1 [100 5. VIII | Kollumuli 14
. 2 | 249 5 » "
- 3 | 100 " n "
13th Experiment. Norway 1952
=~
a Locality
Series & Date of o
= i ; D
= Liberation &
7
f N 5701—N 6750 1049 31. 111 Sorvik 175
N 6751—N 7250 495 | 3. & 4. IV - 5
N 7251—IN 8400 1147 2.1V - ,,
N 8401—N 9800 1390 3.1V ” i
1 N 9801—N 10750 | 949 4.1Iv . ”
N 10751—N 12100 1340 5.1V - . ”
N 12101—N 13100 998 T.IV » .,
N 13101—IN 14100 998 3.1V . =
N 14101—IN 14950 847 16. IV 't ”
" N 14951—N 15450 500 C17.IV W i
N 15451—NN 15500 50 16. IV % G
‘N 15501—N 16250 749 17.1V o5 pe
N 16251—N 17500 1249 18. IV % ”

1) From here individually numbered tags were used. Numbers lacking (N): 307, 373,
, 897, 1555, 1556, 1592, 1671, 1698, 1714, 1809, 1810, 1890, 2152 2455, 2530, 2686 2695
, 2863, 3979 4122 4616, 4815, 5200, 5426, 54’?0
) Lacking numbers (N): 6080, 6762, 6999, 7012, 7013, 7052, 7262, T380, 8212 8578,
, 9182, 9213, 9214, 9345, 9445, 9545, 95’?5 9735, 10545, 11094, 11313, 11435, 11436, 11442,

13. 11465, 11466, 12086, 12089, 12645, 12822, 13305, 13349, 14464, 14664, 14809, 16013, 17088.
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