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Introduction,

The Swedish herring tagging work started with a tentative trial in March 1949
(see Rappe et Proc.-Verb,, Vol, 128, 1951, p.52) and since then it has been con-
tinued every year,

This report is intended to be only a brisf account giving the main peints of our
tagging work and the results obteained, A more comprehsnsive paper on the subject is
under preparation for publicestion at & laber date.

The Technigue,

The tag used by us has been, without any exception, the Lea hydrostatic tag.
It is attached to the back of the fish Ly a stainless steel wirs hinge con31stzng
of a U-shaeped link articulating with = transverss rod (see fig, onr p.276 in Journ,
du Conseil, Vol. XIX, ¥o.Z2, 1953), Ir one erxperiment, however a simplified method
of attaching was trisd for the purposs of comparing it with ths usual ons. Ths
afficiency of this simplified method proved %o be very low and it was therefors
abandoned,

An essentiel part of the Swedish technique is that length measurements are mmds
and scsle samples taken in comnsxion with ths tagsing operation,
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As an absolute minimum a team of two men is needed to carry out the tagging,
but, since the work is usually mede on board a research vessel, mors men as a rule

are engageds With a team of five men the tagging speed can reach a maximum of
60 fish an hour,

When operating in the archipslago of the eastern Skagersk we have taken the live
herring from pound-netsy on the other hend the live herring wsre trawl-caught in
the North Ses experimentss On practically every tegging expsdition we have suffered
from a constant short®ge of live fish, This fack, not the meticulous tagging
tochnique, hbhs been the main restrictive factor in our tagging works

The Taggingss

The tagging experlments hqve boen executed twice yearly; firstly in late winter
and/or early spring in the archipelago of the northern west coast of Sweden, i.e.
sastern Skageraks secondly in late summer and/br early autumn in the North Sea,

During the five years 1949-53 a totael number of 8991 herring have been tagged
out of which 6465 were released in the eastern Skagerak and 2526 in the western
North Sea. Owing to the difficulty of getting sufficient supplies of live fish we
have mostly had to be content with what we could get. Rarsly have we been able to
make any selection from the catches and consequently the composition of our relessass
will be mostly of the same mixturs as in the catches with regard to herring types
and year-classes, JThanks to the length-measurements and the soale samples and 2lso
to the notes regarding the maturiby stage, so far as this can be seen externally,
and lastly, of course, the recaptured fish, there is a possibility of establishing,
at least approximately, what kind of herring we have liberatsd, Such data are

necessary when it comes to estimating the percentage recoveries of each separsate
type and year-class,

Table 1.

Liberations and returns from tegging
experiments in the Northern Bohuslan

area.
Experiment No.é Year Month Yumber liberated | Number recovered 30,.6.54
1 1949 March 525 23
3 . 1950 February Marh! 1016 155
i April-¥ay -~ 800 % 72
5 1951 | fpril-May 1164 + 299"%) 187 + 26
7 1952 April-iay 461 82 |
9 1963 March-April 2000 318 i
T
Total 5966 + 499 837 + 26
R e e
Sum total 6465 863
+) 499 fish were tagged by the simplified attaching method,
Table 2.
Libsrations and returns fron
tagging experiments in the
North Sea,
Experiment No,  Year ﬁ Month Eres %Numbcr libsratsd | Numberrecoversd
‘ i ! 30.8,.54
. :
2 1949 | August Fladen Gr. | 399 2
4 1950 | iug.-Sep. ; Fladen Gr. } 124 2
8 1951 | Aug.-Sep, | Fladen Gr. 464 3
8 1952 S8ep.-0ct, | Dogger B, E 498 11
10 {September | Fladen Gr. | 128 , 3
{ 1953 { Sep.-0ct, | Dogger B. E 913 i 28 {
5‘ Totel 2526 E 49 i
;




In the following section a very brief survey of the various experiments will
be given, beginning with those madc in the eastern Skagerak, A summary of the
liberations is given in Tables 1 and 2,

Taggings in the northern Bohuslén archipelago (see Table 1),

Expeérime nt No, 1, (Ses Rapp. et Proc.-Verb.,Vol.128, 1951, p.52)
wes carried out on board R/S "Skagerak" during the period March-4-14th, The
first bateh of 153 fish was caught in set-nets and thus formed an exception to
the rest of this as well as to all subsequent ocastern Skagersk oxperiments in
which pound-net-caught live herring were used. The number of tagged herring
amounted to 525 of which about half were spring spawners and helf autumn spawners.
This is, however, a very rough computation, since the mothod of taking length
measurements and scale samples was not introduced until the first helf of the
experiment was over,
N Experiment No, 3 in 1950 was divided into two periodsy the first one
ladting from February 10th to March 23rd, 1950, inclusive, the second from April
26th to Mey 5th, 1950, inclusive,

During the first period, when the taggings were mede from R/S “Skagerek" a
total of 1016 fish were liberated, out of which approximately 67% were spring
spawners, 29% sutumn spawners, and 4% indefineble,

In the second period when the work was carried out from a landing-stage, 800
fish were liberated, This time the autumn spewnsrs predomineted making 67%s
the spring spawners made 29%, and 4% were indefinable.

In the middle of March Dr, E. Bertelsen from Denmark paid us e visit on board
the "Skagerak", His intention was to make teggings with the Danish flag-tag
simultaneously with our tagging with the Lea teg in order to compare the two
methods. Unfortunately, the all too fow days he had at his disposal coincidsed
with 2 period of very meagre live herring supply, so our joint experiment wes
somewhat of a failure,

Experiment No,5 1951, toock place during the period April 1llth-

May 9th., For this experiment R/S "Eystrasalt" wes used, In all 1663 tagged
herring were liberated outside the archipelago of northern Bohusldan, The distri-
bution was approximatelys 74% eutumn spawners, 23% spring spawners, and 3% inde-
finable, It was this year that the simplified method of attaching the tag was
applied on 499 fish, Thus in reality only 1164 herrings were tagged by our
ordinary method,

Experiment No,7, 1952, This year the tagging wes ocarried out also
from "Bystrasalt" firstly on two occasions in March, the 12th and the 26th,
secondly in the period from April 17th to Mey 5th inclusive, Unfortunately, the
catches in the pound-nets all through this expsriment wers remarkebly smell and
the total number of releases amounted to 461 only, of which sbout 76/ were spring
spawners and 24% autumn spawners,

The sear¢ity of live herring, particularly during the sescond period, wes all
the more regretteble: as Mr, B,B.Parrish from Aberdeen had joined us on "Eystraselt'
in order to perform comparative taggings with the Scottish ons-man tgggle, Our
joint experiment thus comprised 475 liberated fish only out of which 238 were
Scottish-tagged and 237 Swedish-~tagged,

Experiment No.9, 1953, was carried out from "Eystrasalt" during the
period Merch-ipril (March 13th-spril 29th)., The live herring supply this year
waes fairly good and exactly 2000 tagzged herring ware liberated, sbout 64% spring
spawners, 34% autumn spawners, and sbout 2% indefinable,

Taggings in the North Ses (ses Tabls 2).

-

Expsriment No,2, 4 and 6 werse all carried out in the Fladen Ground
area in August 1949, August-Septembor 1850 and sugust-September 1951, In 1949
and 1951 R/S "Skagerak™ was used but in 1950 we had at our disposal only

a smell fishing-cutter, not very suitable for herring-trewling, On the whole we
hed very bad luck in these three experiments so the liberated herrings were mot .
mumerous, being 399, 124 and 464 respectively, and not in the very best conditionm,
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BExperiment No.8, 1952, was porformed from tha "Skagorak" in the Doggor
Bank arca, mainly in the vicinity of Outer Rough, during tho poriod September
23th-October 17th which, unfertunately, coincided with a period of mainly vory
unfavourable weather. 498 hurrings wero tagged, all of them probably wore autumn
SDAWNOTS,

Expsrimeaent No.l10, 1953, was divided into two partss tho first on three
days at tho bogimning of Soptembor, the 5th, 7th, and 8th,; and the second during
the poriod Scptember 17th-Octobor 8th. During the first poriod taggings wero
carried out S of Fladen Ground and the intontion wns to concontrate upon spent
herring, Owing to bad lucdk with the woathsr only 128 fish wore liborated, Theo
socond perlod was spent in tho Doggor Bank arca and this timo conditions were
favourable., When9l3 fish were liberated our supply of tegs was used up and tho
taggings had to bc stoppod, 41l takon together the liberﬂtlons thus amcunted to
1041 in this exporiment.

Technical Results.
& very brisf survey of tho rocoveriss from the various oxperiments is given in
Tebles 1 and 2 (p.2).

A morce comprsehansive review of the rosults is given in tho appendant tables
3-9, In thssec racaptures from nll sxperimsnts, with the oxception of Nos, 2, 4
and 6, nro listod with regard to ftime at liborty and distonce botwoen the point
of liberation end the plrce of rccapturo.

The oxperiments 2,4 and € on the Fladen Ground in 1949, 1950 and 1951 did not
result in more than 2,2 and 3 racaptures respectively, snd those waere made not very
far from the point of liberetion.

The Tims at Liberty.

For the sake of perspicuity Tnble 10 gives n summary of tho dnys at liberty
for nll recoveries from the <xpariments cerried out in the oastorn Skegorak
district,

Table 10,

% ‘ { Number of fish Nos, of fish rocsptured within | Total Yo,
i Experimont Fo.: Year | liberatod juﬂU following dsys nt liverty | rscoverad |
j » G- 5‘6‘351 750 T7E1-110C T 31100 §
! 1 ' 1949 525 18 3 |1 23 |
! 3 . 195C 18186 (174 1 48 L8 2 227

. 5 1951 1682 183 . 26 3 1 213

| 7 | 1952 481 86 | 14 2 82

: 9 £ 1953 £uC0 247 1 71 318

% :

; Totals 6485 689 157 iz 3 863

The compesretively high numhor of long-tims recoveriss glvos sn idse of the
survival of the trgged fish, °nd consoquently of the officioncy of the tagging
method,

Blssding.

Througn the sttnching of Tng tag trne blopdvesscls in the back of the fish are
ofton hurt with the effcet of o moro or less honvy neomorrhegs from the tag wound,
In criar to ascertein tho influrnes ¢f the blssding upon thse retas of survival notes
wire meds in tho last nelf of axooriment ¥o.%, 1953, ancut the "bloedors" and "non-
hloaders®, Out of 1080 Tish I “ re non-vle and 417 Wi arﬁ "oleader

" nd tlesders wors ro-

Up %o June 3Cth 1854 12.3%
eaptured, Thess figurs
be sxposcted,

as fatal cs might

The Mennsr of Hecovery.

s 2nd oy ogovoral risgony
> bast served when the
of tho eciteh, TFortunatnly,
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this has alsc baen the carso in the majority of our recapture, But sometimes it
happons that tho teagged fish pnsscs unobsorved through sevoral hands bvofore it
is discovarad,

In our records tho findors of tho togs are divided into four mein cntogorioes:
1, Fishocrmon, 2,%Wholesalars, curors otc,, 3, Rotailers, and 4, Consumsers and in
Table 11 the porcenteges in which the rocovarios have been mado by tho various

categorics are given, The figures are based upon the total number of 912 returned
tags.,

Toble 11,

Findors Tag rnd fish | Teg only | Totnl
Fishermon 59,27 28,1% 87.3%
¥holasalers Ky 1.2% 4, Sm
Ratailers %, lﬁ 1.5% 5,6%
Consumers 1.2/0 0.9% 2.1%
Othors 0.4% 0.4%

87.9% 32.1% 100,0/%

Tag + Fish or Tag only.

We are, of course, veory enxious thot not only the teg but elso the fish is
roturnsd to us, Unfortunatoly, the numbsr of trngs roturnsd without fish 1s rather
high emounting to sbout onc third of the totel (soc Tablo 11), in some ceses tho
wrong herring has bson sont witn tho teg. 4s n rule this hns been dons uninten-
tionally, but in = few csses dsliberate falsificntions have baen disclosed,

The Type of Gesar

by which the reeapturas hrve hesn made is manifold, The following list gives the
reletive frequency of ths various fishing gears, which have served our tagging
experiments, The percentnge figurcs are computed from the totul number of 912
recoptuross

1, Hsrring bottom trawl 30,8%
2. MNnckersl drift net 19.8%
3, Harring sot net 18,5
4, Purss ssine 4,3/
5. Pound nat 4.2%
6., Pelapic trawl 4, O@

7e Shore saine 3. 5%

8, Set nst for f{letfish, 3.3/

cod ste.

9., Pish trawl 2,7%
10, Rippsr & "heckla" 2.,1%
11, Prewn trawl 1. 1%
l2. Herring 4 drift nat 1. 1?
1%, Maczsrsl set nst G,
14, Deanish ssins C.4
15, Other ssurces 5, 57

100,05



Ls to the nationality of ths finders the recaptures are distributed as
followss

1. Swedish 64 ,0%
2. Norwegien 14.9%
3. Drnish 9.5%
4, German 7 ,3%
5. Dutoch 1.9%
6., French 1.1%
7. BEnglish 0.5%
8. Scottish 0.4%
9. Belgian 0.,3%
10. Ureck 0,1%
100,0%

Comparison bstween the Efficiency of the Scottish and Swedish Tagging Methods,

In April 1952 Mr, Parrish end I arranged s joint experiment in ordor to compare
the relative merits of the two different methods used in Scotland and Sweden, The
catches of live herring from pound-nets were divided into two perts as equal as
possible with regerd to numbsr and size of fish and were sharedevenly betwesn us,
The handling of the fish befors and after the tegging procedure was exactly the
sams,

Deta2ils concerning the recoveries up to Juns 30th 1954 are given in Table 6,
(see p.13 ) From the joint experiment 18 (= 7,56%) of the Scottish tegs and 49
(= 20.67%) of the Swedish tags were recovered; that is to say, the Swedish
method turnsd out to be 2.7 times as offective as the Scottish onse,

The cause for one method being more efficient than another may be threefold,
Firstly somec part of the cause may bs found in the tags themselves, With regard
to this point I cannot enter upon = comperison, but it must be stressed that the
Loa tag has the very groat advantage of containing a letter in which full instruec-
tions are given to the finder about the purpose of the tegging and how to deal
with the find,

Secondly the causc may be sought in the atbaching gear. Here two factors are
importents the possibility of the tag being shed from the still living fish and
the possibility of the tag gradually bringing ebout e lethal injury to the fish,

Thirdly the handling of the fish during the tagging operation must be of great
importance, In the Scottish method the operator grasps the fish with the bare
hand., In tho Swedish method the touching of the fish by humen hand is avoided =as
far as possible end thse fish is kept constantly in cireculsting sea-water,

The Scottish method is beyond comparison much quicker than the Swedish, One
single trained operator is able to tag 3-4 herrings by the Scottish method within
the same time as a Swedish team of 4-5 men are tagging one fish, Consequently
the Scottish method is severazl timss chesper than the Swedish,

One nmust, however, take into consideration that the length-messursments, ths
taking of scale samples and the nscsssary protocolling are factors by which ths
working speed is greatly delaysd, These frctors de not oxist in tho Scottish
method, Ths information about the liberated fish givon by this extrs burden of
work is, in my opinion, so valuable that tho reduction of ths tagging rabte is
compensated many times over,

¥hen estimsbing the relative merits of different tags and differont attachments
one must, of course, take into mccount undsr which fisld-conditions the
tagging work is intendsd to bs exscuted., It is, for instance, quite cut of the
question to use the Swedish menner of tegging on s commercial Pishing-boat,

.~ The Results from a Biological Point of View,

t to
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Furthermore the oxperiments, as appliod by us in Sweden, have yiclded valuable
informations as to tho rate of growth of the herring or, more corrcctly, the
growth rate of the herring scales,

The Migreations,

In this report I shall rostrict myself mainly to discussing very briefly the
long-distance migrators to, within, and from the North Sea, Refsrence is made to
the oppendsent Charts 1 and 2, It must bed noticed that most of the long-distance
rocaptures in the open North Sea have been autumn-spawners, Nonc could be identi-
fied with sbsolute certainty as a spring-spawner.

however,

As will be seen from Chart 1 recoveriss from the eantarniSkagerak experiments
are distributed almost all over the whole North Sea, fromjWalker Bank in the north
to Dover Strait in the south, Thce distribution is not even,) showing instsad a
grouping on the most prominent herring fishing grounds, Table 12 show how the
recoveries on the various “grounds" are scheduled in accordance with the seasonal
changes in herring fishery,

In Chert 2 the recoveries from the 1952 and 1953 experiments in the North Sce
are plotted, These, too, exhibit the same kind of grouping, and, as is shown in
Teble 13, they follow the same time-tnbla,

There are several striking foatures to be found when studying Cherts 1 and 2 and
Tebles 12 and 13, Most unexpectedly for instanee, at least to me, is the indication
of a herring-communication botwscn the Skagerak and the Sendettic ares, Another
intercsting featurs, though negative, is, that not & single recepturs from the
liberations in the Skagerak has becn made by the Scottish driftnet fishery,

The Cherts in cconnexion with the'time-tablos"indicats fairly clearly thet the

main part of the stocks of autumn-spawning herring in the North Sea is involved
in a huge anti-clockwise circular movement with one revolution yearly.

Table 12,

"Time-table" for 77 of the rscoveries in the North See from sxpsriments
Nos, 1, 3, 5, 7, & S (1949-1953), see Chart 1,

T 1

aArea of recapture {Egersund FladenETheiDogger Off [est |Send EHorn . Off Henst-
Months | Bank !Ground.Gut i Bank (Whitlyfiole lottie (Resf | holm

Jenuary | i
Fsbruary | Pl
karch ! :
April § ’
Mﬁy
June
July
august 5 8
September 2 4 4 16 3 ﬁ

October ! 1 22 1 | o1
Novembsr 4 1 3
Dscewber !

il




Table 13,

Mime~table" for 22 recoveriss from
sxperiments Nos .8 & 10,882 Chart 2,

aren of recapture; Dogger: #Wintesrton Fladon
Bight Shoal Sendettie| Bkagerak : Ground

Months

September 2
October 4
st half% 2
2nd half
December 1
Jonuary
Fsbruary
March
April
May 1
June
July
August ) 1

Nov

s

The detailed route of each separate reccaptured fish camnot, of course, be
traeced in the Charts, To this extont the dotted lines botween the places of
liberation and recovery are misleading., It is not likely, for instence, that
the three migrators from Skagerak to Sandettie should have taken the streight
course indicated in Chart 1, or that the fish in Chart 2 that was liberated on
the Dogger Bank in the autumn 1952 should have moved straight awsy to the Fladen
Ground where it was refound in August 1953,

For various ressons the three herring liberated SW of the Fladen Ground and
regcaptured in the Skagersk deserve particular mentlon, All threc were taggsd
on the 7th of Septomber 1853 at pos, 57°46'N; O00°OB'E and were protocolled w8
indubiteble spents, thus probably belonging to the herring stock which spawn in
August and September not far from the plece of tagging, Two of them wore recapt-
ured ¥ of Jutland on the 2nd and 3rd of Fobruary 19543 but the third wes
recaptured 15 miles west of the middle Bohuslen as late as May 3rd,

As already mentioned we were, in the 1953 experiment in the Fladen Ground ares
deliberately on the look-out for spents in order to meke an attempt at unravelling
the movements of this typs of herring, In so far we were fortunats as this type
could be proved to take part in the wintering in the Skagerak; but the migration
route still remsins to be explored,

Fisheries Taxation.

In some of our experiments in the Skagerak the rate of recapburs has basn
surprisingly high, in seversl cases between 15 and 20%; sand as these are only
minimum figurss tho taxetion of the stock from the part of ths fishery must bs
considerable, The taxation does not work indiscriminately, howsver, for the
chanCes of being recaptursd sre widely differsent not only for different types of
nerring but alsc for differont agc-groups of the sams stoek,

The rscoveriss of spring spawners are, comparstively, mich mors mumsrous than
those of autumn-spawners., The first part of oxporiront Ne,3, 19850, for instance,
whon the spring-spawners predominsted in the relsases, yleldsd a rocovery of 15.2%
while, on the other hend, thc sscond part, when the autumn-spawners predominated,
yislded only 9.0%.

the differsnccs in the rete of recovary of the various ags-
Pigures from expsriment No,9, 1853, may be gquotsd, In this sxpsriment
1 of 2000fish wers libarstad of which 1293 wers spring-spewnors, 674 wers



autumm-spowners and 33 wore indefinable,

In Table 14 below the distribution of the age-groups of the spring-spawners
is given as well as the sbsoluts and percentags numbers of recapture,

Table 14,

Spring-spawnors in exp.No.9

| Nou of No. No., %
winter rings | liberated rocaptured recaptured

1 58 21 30.9

2 807 147 24,2

3 67 20 29.8

4 39 6 15.4

5 104 14 13,5

6 43 6 14,0

7 244 25 10,2

37 121 11 8.1
1293 2560 19.3

It should be noticed that the recoveries of the autumn-spawners in the some
expariment emounted only to 9.3%.

There is no doubt thot the very high rete of recapture in the youngest nge-
groups of the spring-spawners is due to tho fact that these herrings as our
tagging results show do not generclly make any long distance movements but meinly
remain within tho archipelego whare, in places, the fishing intensity is, compare-
tively, very high,

Rate of Growth,

As a rule the condition of tho recaptured fish docs not permit exect determine-
tion of length incrosses during the period of liberty. Usually several days have
elaspod between the catch and the arrivel of the fish at the laboratory and mean-
while shrinkage and putrefrection have set in. Only ocecasionally did we happen
to be on the vory spot where a tagged herring was recmught and wers a2ble to takeo
lengbh messurements of an absolutcly fresh f{ish,

Tho advantage of being able to study the scales from ono and the same fish
at two different moments of its 1lifs is cobviocus in many respescts, Above sll it
has proved to be meefull when attempting to establishing the time when the
"winter-rings" are formed, Furthermore the scales can bs used as evidsnce when
it comes to veryfying whether a returned fish is genuins or not.

LEGENDS

Chart 1. Higrations from Skageralk to the North Sea, In this Chart 80 rseapbures
in the North Sea from axpsriments Nos, 1, 3, 5, 7 and 9{1949-1953) are
plotted, whose positions of rscapture arc known for certain, The

numerous recapturss in Skagorak and Kebtsget ors omitbed.

o

Chart 2, BRecepturass from the bog;
the Fladsen Ground = i
{In sddition to ths 28 captures plotted in the Chart thars wers
18 more returns from these cxperiments whoss points of recapburs ware
within the area of libsration or olse not precisely established).

- R A St e N e . .
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Teble Se

Recaptures from experiment ¥o.l, March 1949, Yorthern Bohuslan, 525 liberated.

Days at Distence O- & 11-]21-:51- 101-!151~ 201-]251-|301- Sum total
literty naut.miles 10 { 20 {50 1100 | 150 |200 ;250 300 1350 ' Total| as %

—

. .
1
i
i
l

0-10 1 | | 0.2
11-20 | 1 |1 E 0.6
21-30 1 1| E 1,0

| 31-50 3 | 1,5

1,9
2,5
3.4

| 51-100 | o 1
101-150 ! § 2 §

151-200 | : 1 01 |1 ﬂ 2
£ 201-250 | : |
251-300 | o T 3.6
| 301-350 | |
351-400 | | s ; 1 1 3.8
401-450 | EETR § 1 4,0

(<1 T S o~ B V- IR - N A R o

-4

: a
i { ' i H H i
H N : i § !
0 451-5Q0 ¢ j ; ; é g

501-550 Z S ! 1 4.2

| 551-600 ; | % | | |

. 601-850 | ; | o | é |
| 651-70C | A o ] §
| 701-750 T [ | | |
| 751-80C : ! ’ | g |
. 801-850 | . | | | |
| 851-300 | o . | | |
. 901-950 A L - | |
 951-1000 | | ‘ o ! |

1001-1050 L b a

-
L
<A
AN
(e

4,4

| Totals 6 1 18 3 1
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Table 4.

Recaptures from experiment No.3, lote February-
aarly May, 1950, Morthern Bohuslan,1816 liberated.

|

%ays j'Distanoe ! : _ . Sum
et mpaut, 0= 1l- 21-/51- 101- 181- 201~ 261|801~ 351-160L-|, i\ . total
Mbor4miles 10120 50 1100 L50 200 250 {300 |350 [400 450 | | as
tr o ; %
0-10 304 |3 1 : | 11 0.6
11-20 a1 | § 11,0
21-30 | 501 |4 8 | 1.5
51-50 711 102 | a |1 1 26 | 2,9
51-100 303 28 |5 |1 20 | 5.1
101-150 2 |3 2 4 1 15 | 5.9
151-200 1016 11 1 2 1 10 | 6.
201-250 102 15 | & |1 2 1 16 | 7,9
251-300 102 16 | 8 2 | 19 | 8.9
301-350 5 14 |3 1 12 | 9.6
351-400 10108 |1 | 1 12 |10.2
401-450 1 5 |3 1 1| 10 |10.8
451-500 2 35 |1 | 1 ; 7 |11.2
501-550 1 1 1 5 |11.3
551-600 1 ha | 2 |11.4
601-650 12 3 11.6
651-700 1 f | 1 11,7
701-750 101 1 i 1 5 |11.9
751-800 2 ! 2 |12.0
801-850 2 é | 2 j12.2
851-900 | 1 1 | 2 |12.3
901-950 1 P 1 112.3
951-1000 | § 1 1 11z2.4
1001-1050
10511100
1101-1150
1151-1200
1201-1250 :
1251-1300 | ! 5 1 , 1 j12.4
1301-1350 1 % 1 {125
Totals | 24 20 isg s0f8 3 1 11 7 5 9f227 |12.5
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Table 5,

Narthern Bohuslin,1164 tagged by the
method

-20 . 21-50 51-100 101-160 | 151-200 [20:-250 . 251-300 |301-350 1351-400 401-450
14 11l IIJIIT/ Y II)III7 I 2 IT{IIT 4T ¢ I1 2111 07,117 °T (IT 11 T g I ?I’III
| I ‘< .

P
1 |

Recaptures from experiment No.5, April-early Masy 1951, -

ﬁéys atDistance 0 - 10 Pl
Jiverty|naut,miles I t+1I '1II111
; ,

il
, I
| 0-10 12l
|12

{

!

|

?

o
i1

i11-20 ; i

21-30 i !

| 31-50 |
| 51-100
101-150 ;
151-200 |
201-250 | 1 |
551-300 %
|

e

- S

© N oW I

2

BT o % I >R N SN )

1 1 1 !
"1 8

N
™
o

[
ot
—
a2 BRI

R D

b

501-350 14
B51-400
BO01-450 |
51-500 t
01-550 |
51-600 1
01-650
51-700
01-750
751-800
801-850 |
B51-9CC | \ 1
501-950 | t I B ;
551-1000 ! b A g
1001-1050 | | 1
1051-1100 | S ! A
1101-1150 | S O i Lo i
Totals I ;
LI & ¢ 8
LI 554

111

fae
[ A

n

d

i

o
ot
[a\]

PR I

- K RIS

Liberated
I: Tegged by the ordinary method, 11/4-11/4-51 end 7/5-9/5-51: (
5 I
.t i " 27/4n7/5-0 aoot1ed 101 = 15.2 %l1e7 =160 % 17
11I: " " " simplified " , 27/4-7/5-51 499 86 = 17.2 ~



12

5.
Northern Bohuslen,1164 tagged by the ordinary atteching method $499 tagged by simplified
method
01-250 :251-300 | 301-350 351-400 | 401-450 4bl-H0 501-550 | 551-6001 7 “Total |Sub-tcl A
11,00 T ITID T EIT T IT IO Y AT I T I I T AT I T I TIT[T I I
T : T T ' = — 7
| | S ' ' 3l |-10.a10,80
| oo L 616 1111,2 2.0 0.2
Lo L 8l |3]2.413.210.8
| ; 715 1213.,4/4.211,2
o | 23 [149(6.9/ 7.0, 3.0
Poo2jzi1l i1l oy 1 18 {10/6{9.6:9.,014.0
1 3|3 2|1 1 1 14 {11]-{11.7111.2/4.0
1 2| 2{-1120/1L6 ;4.0
61311112812.204.2
6| 7/313,71146!4.8
znol1k.111546!5.0
2|2 -144160!5.0
1 1 -11{104416.25.2
; g 1| 1|2,-1458116.6'5.2
? 1 2| -{-1.8166:5.2
; g ! i
| | -] 1{-14.9/16.815.2
; | ; !
i ! ; i
§ & -1 1;-]14.9017.0/5.2
§ 1 -%-15.0 17.0/5.2
| | RN
! : ‘ i i
? i 1) - -0520170 |5.2
‘ : ! : 3
! N ' f | =11i-152 172 15,2
1o T 1 3 - 2 . 2! hoif . s.2
- A N 1 2 - - - 1 S T -2 R Y &
- - 2 1 - - - - 1 6 | |5.2
Recaptured
————
101 = 15,2 %) 1o, o I
85 = 17.2 54:) 187 16,1 /¢ 11
26 = 5,2 % III



Table 6.

Recaptures from experiment No.7, March-early May 1952, Northern Bohuslan. 461 Swedish-tagged and
341 Scottishetagged herrings liberated.

‘Days at|Distance 0-10 11-20 21-50 | 51-100 [101-150 {151-200 {301-350 {501~550 ? Total 4‘
liberty |naut.miles  Sw So Sw Se 8w 8¢ 13w 3Jc 3w Sc¢ [Sw  Sc |ow  oSe |SW B¢ Sw SC Sw 5S¢ |
& blaib ajbja:b abajb|laplapapbabjapia alblaib|® D &b 8l b, & b RN
| o-10 |3 [EHE! 1 | 1 51 (3
| 11-20 121 1i1 1 4211
21-30 121 1j1 1 2401 |-
31-50 2 1 3 311121~
51-100 142 1 {1 5711 111 1 1 7191612
101-150 1 11 20911 il 2 41151~
1561200 1 3011 1 1 1 1(6/~1(2
201-250 11 {1 12 1 1 2714111
2561~300 2 1 3
301-350 1 11 1p2 212 4|6
351-400) 3 1] 1 1 a2
401 -4 50| ! 11 1|1
4561~500 111 1 1i2
50155
551-60dé
801 -650
681700 !
701-760 1} 1 1 12
761-800 , 2 i 2
Totals| Sw.n |5 6 C s 4 1 2 | 33
" | Sw.b 10 11 8 | 6 1 1 1 h 49
S0.8 1 y6 VA - 2 1 |" g 18
" |Se.b ] BERE L | | o
Sw. ey Reeaptmrss from Swedish topgings before and after the joint experiments Liberated Receptured
Swe b " the Swedish part of the Joint exp erlment vyTen e
Sceny " n " gcottish " " W ('T;\\R(C 224 461 33 = 14.7% Y 82(I7~79%)
Sc.bi " wou " taggings after the joint experiments ST 287 49 = 20.67%
_— . (o 238Y) 341 18 = 7.56% 907L)
Se ?vav 103 o= 8.7 & 27(7-90%

—QI-



Teble 74
Recaptures from experiment No(8 late Sspts-early Octy 1962 Dogger Bank.498 liberated,

. Days at | Distance  O- | 11-| 21-]51-| 101«|151-!201- (251~ 2 | Totay | Sum total
liberty | neutumiles 10| 20 | 60 100: 150 |200 .250 400 otal | a5 %
T H 1

0-10 13 0 1 5 . 1.0
11-20 - P 1 ! 2 3 1,6
21-30 : 1 1 1 1.8

313 i 1 1 240

492 . o 1 1 242

Totals 1 13 1 il 1 1 3 11 2.2

Table 8.

Reocaptures from experiment No,9, Merch-April 1963 Northern Bohuslén, 2000 liberated.

Days at |[Distance  O- |11-| 21~ |51~ 101-|151~201~|251~301~| 351~ 401-! Sum |
liberty inaut,miles 10 {20 | 50 100|150 | 200 [250 {300 [350 {400 {450 | ? |Total] total as
?7 0-10 19/5|3 27 1.3
| 11-20 91611 4 20 2.3
21-30 ! 5|37 4 19 3.3
31-50 | 51319 3 20 4,3
51-100 513 6 | 2 11| 27 5.6
101-150 114 7 3 1 4 1 1 121 34 7.3
151-200! 3| 902 4 1 3 4 ;3] 29 9.3
201-250'1 3112 02 1 , i1 ] 29 110,75
251-300 1{1]6 |5 | 1] 14 [11.45
301-350 2 6 4 | 1 51 18 12,35
351-400 7112 26 9|2 ! 56 | 15,15
401-450 11 4 15 115,9
Totalsg 54167 120 (51 } 4 |3 3 4 4 5 {13 {318 |15.9
Table 9.

Recapturss from experiment No.10, September-Octcber, North Sea (Fladen Gr,, Dogger B.)
1041 liberated.

Days at {Distance O-| 11~{21- 51—'101-2151- 201-i 251-301- | Sum total
liberty !naut,.,miles 10| 20 {50 | 100150 {200 | 250 |300 1350 | ? | Total| es %
0-10 2 2 3 7 0.7
11-20 3 3 6 1.2
21-30 1 » 1 2 4 1.6
31-50 i 1 1 2 1.8
51-100 3 3 2,1
101-150 1 5 1 ki 2.8
151~-200 1 1 2,9 a
201-250C 1 3.0 ;
Totals 2 3 6 2 6 6 8 31 3.0 %
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