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The Swedish herring tagging work started with a tentative trial in March 1949 
(see Rapp. et Proc.-Verb •• Vol. 128, 1951. p,52) and sinee then it r~s been con
tinued every year. 

This raport is intended to be only abrief account giving the main points of our 
tagging work and the resu1ts obts.ined~ A more comprehensive paper on the subject is 
under preparation for publication at a 1ater date< 

The Te chnique • 

Ths tag used by us has been, without any exception, tha Lea hydrostatic tag. 
It is attached to the back of the fish by a stair2ess stael wire h~nge consisting 
of a U-shaped link articulating ,rith a t:;''''fLnSV61'SS rod (see fig. on p~276 in Journ. 
du Conseil, Val. XIX. No.2. 1953)e I~ o~e ezperiment, however a simplified mathod 
of attaching was triad for the purpose Ol' compe.ring it with the u8ua1 ons. The 
efficiency of this simplified method proved to be very low and it was therefore 
abandoned. 

An essentiel part of the Swedish technique 1s that length measuremants are mada 
and scale samples taken in con . .'1.6xion -:'1. th the t~.g9-ng operetior:., 
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As an absolute m~n1mum a team 01' two men is needed to carry out the tag ging, 
but, since the work is uaually made on board a research vessel, more men as a rule 
are engaged, With a team 01' five man the tagging speed can reach a maximum 01' 
60 fi sh an hour. 

V~en operating in the archipelago 01' the eastern Skagerak we have taken the live 
herring from pound-nets, on the other hand the live herring were trawl-caught in 
the North Seft experiments, On practically every tagging expedition we have suffered 
from a constant shortage 01' live fish. This fact, not the meticulous tagging 
techniqueJ has been the main restrictive factor in our tagging work, 

The Taggings. 

The tag ging experiments have been executed twioe yearly; firstly in late winter 
and/or early spring in the archipelago 01' the northern west coast 01' Sweden, i~e. 
eastern Skagerak: secondly in late summer and/or early autumn in the North Sea. 

During the five years 1949-53 a total number of 8991 herring hava been tagged 
out 01' which 6465 were released in the eastern Skagerak and 2526 in the western 
North Sea. Owing to the difficulty 01' getting sufficient supplies of live fish we 
have mostly had to be content vlith what we could get. Rarely have we been able to 
make any selection from the catches and consequently the composition 01' our releases 
will be mostly of the same mixture as in the catches with regard to herring types 
and yeQr-classes. Thanks to the length-measurements and the soale samples and also 
to the notes regarding the maturity stage, so far as this can be seen externally, 
and lastly, of course, the recaptured fish, there 1s a possibility cf establishing, 
at least approximately, what kind 01' herring we have liberated. Such data are 
necessary when it comes to estimating the percentago recoveries of each separate 
type and year-class. 

Tabla 1. 

Liberations and returns from te-<gging 
experiments in the Northern Bohusl~n 
area. 

Ex eriInent No. Year Month Number liberatod Number recovered 3b.6.54 

1 1949 March 525 
3 1950 February1 1016 

April-May' - 800 

5 1951 April-May ! 1164 + 499+) 
7 1952 . °1 M I 461 .hpr1 -' "ay I 
9 1953 March-A ril : 2000 

Total 5966 + 499 
~ 

SUfi total 6465 

+) 499 fish were tagged by the simplified attaching methode 

Experiment l~o. 

2 
4 
6 
8 

10 

Yeur 

1949 
1950 
1951 
1952 

1953 

Table 2. 

Libera tions and returns from 
tag ging experiments in the 
~~orth Sea. 

: Month Are<;,. : ~~umbor liberated 
! 

August ! Fladen Gr. 
, S j "'1 d G hUg.- ep. i ~ a en r. 

i Aug.-Sep. I' Flcden Gr. 
I Sep~-Oot. Dogger B. 
; 1 S,::pt'3mber \ Flrtden Gr. 
I\S6P.-Oct. 1 Doggor B~ 
f r:; , 1 I lote. 

399 
124 
464 
498 
128 
913 

2526 

23 
155 

72 

::.87 + 26 
82 

318 

837 + 26 
~~- ,_~ .J 

863 

Numbe r 1"<3c OV0 r 
30.6.54 

2 
2 
:3 

11 
;) 

28 

49 
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In the following section a verf brief survey of the vnrious experiments will 
be given, beginning with those mado in the eastern Skagarak. A summary of the 
liberations is given in Tables 1 a.nd 2. 

Taggings in the northern Bohus1ün archipe1ago (see Table 1). 

E x p "8\ r i me n t No. 1. (SOd Rapp. et Proc.-Verb.,Vol.128. 1951, p.52) 
1mS carried out on board R/S IISkngerak" ciJuring the period March-4-14th. The 
first bateh of 153 ~ish was caught in set-nets and thus formed an exception to 
the rest of this as ~el1 as to all subsequent eastern Ska~rak experiments 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 half autumn spawners. 
This is, hOWBver, a very rough computation, sinee the method of taking length 
measurements and scale sampies was not introduced until the first half of the 
experiment was over. 
"\ E x per i m e n t No. 3 in 1950 vras divided into two periods; the first one 
la~,ting from February 10th to March 23rd, 1950, inclusive, the eaoond from April 
26th to May 5th, 1950, inolusive. 

During the first pariod, wh(m the taggings were me,de from R/S "Skagerak" a 
total of 1016 fish were liberated, out of whioh approximately 67% were spring 
spawners, 29/0 autumn spawners, and 4% indefinable. 

In the second period when the work was oarried out from a landing-stage, 800 
fish were liberated. This time the autumn spawners predominated making 67%; 
the spring spawnars made 29%, und 4% were indefinable. 

In the middle of March Dr. E. Bertelsen from Denmark paid us a visit on board 
the "Skagerak". His intention was to make taggings with the Danish flag-tag 
simultaneously with our tagging with the Lea tag in order to compare the two 
methods. Unfortunately. the all tao few days he had at his disposal coincided 
with aperiod cf very meagre live horring supply. so our joint experiment was 
somewhat of a failure. 

E x per i m e n t No.5, 1951, took place during the period hpril Ilth-
May 9th, For thi s experiment R/S "Eystrasalt" WRS used. In a11 1663 tngged 
herring were liberated outside the archipelago of northern Bohuslän. The distri
bution was approximatelys 74% autumn spawners, 23% spring spawners, und 3% inde
finable. It was this year that the simplified method of attaching the tag was 
applied on 499 fish. Thue in reality only 1164 herrings ware tagged by our 
ordinary methode 

E x per i me n t No.7, 1952. This year the tngging was oarried out also 
from "Eystrnsal t" firstlyon two occasions in March, the 12th !lnd the 26th, 
secondly in the period from April 17th to Mey 5th inclusive. Unfortunate1y, the 
oatohes in the pound-nets all through this experiment were remarkably small and 
the total number of releases runounted to 461 only, cf whioh about 76% were spring 
spawners and 24f;' autumn spawners. 

The 80arcity of live herring, particularly during the second period, was all 
the more regrettable: as Mr. B.B.Parrish from hberdeen had joined us on "Eystrase,lt' 
in order to perform comp<l.rative taggings "lith the Soottish ona-man t.,ggle. Our 
joint experiment thus comprised 475 liberated fish only out of whioh 238 ware 
Scottish-tagged and 237 Swedish-tagged. 

E x per i m e n t No.9, 1953, v;as oarried out from "Eystre.sa1t" during the 
period Maroh-April (March 13th-April 29th). The live herring supply this year 
was fairly good and exaotly 2000 tagged herring ware libernted, about 64% spring 
spavmers, 34% autumn spawners, and 3.bout 270 indefinaole. 

Taggings inthe North Sea (see TRÜb 2). 

E x per i m e n t No.2, 4 ~nd 6 werG all carried out in the Fladon Ground 
area. in August 1949, August-Septemb-.:lr 1950 and ;\.ugust-September 1951. In 1949 
and 1951 R!S "Skagerak" was used hut in 1950 WB bad at our disposal only 
a emaIl fishing-cutter. not very suitab1e for herring-tre.wling. On the whole WB 

bad very bad 1uck in these three experiments so the liberated herrings were not 
nwuerous.~beillg 399, 124 and 464 respectively. end not in the very best conditicm.. 
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.3 x P Cl r i man t No.B, 1952, WflS porformed from thd "SJmgere.k" in the Doggor 
BMk 9.r0[l, mcin1y in th8 vieirtity ::>f Outor RouGh, during tho poriod 8eptElmber 
29th-Oetober 17th whieh, unfortnno.tcly, eoineided with A. period of minly vory 
unf?vour'lble WO<'.thc1r. 498 hurrings wore taGgod: fell 01' thom probnb1y ware nutumn 
Rpr.wn0rs. 

E x p ,.1 r i m <3 n t No.lO, 1953, VffiS divided into two parts. thQ first on throe 
dr.ys nt tho bogimüng 01' So pt.:n:"bJr : tho 5th, 7th, nnd 8th, nnd the second during 
the poriod Soptember 17th-Octobvr 8th~ During tho first poriod tüggings wuro 
eurried out 8'1'. of Flnden Ground !'l.nd the int.Jntion was to eoncontrato upon spent 
herring. Owing to bad 1udt with the woathor only 128 fish wO~) libornted. Tho 
s'3cond por1od was spont in tho Doggor Bank uren und this timo conditions werG 
fnvourable. WhGn 913 fish wor') l:.borated our supply of tllgs was usod up !'lnd tho 
te..ggings hnd to bc stopplld. ],11 tE..kon togothor the liberA.tions thus 'Unountod to 
1041 in this experimont. 
Technical Resulta • 

.. very briC)f !';urvc;y of th'J reeovorios fron th0 vr,rious oJxp,Jrimcnts is givan in 
Tables 1 and 2 (p.2). 

A moro comprehurlsiv0 reviow oi' tho r,nmlts is giv(3n in tho appendnnt ta.b1es 
3-9. In those rJcrtpturns i'ro:1 'cl13xperimonts, with th0 oxcoption of' Nos. 2, 4 
and 6, n.ro listod with rVf~,,\rd to timo fit lib3rty Ftnd distnnco b':Jtwoon tho point 
of liberation nnd tho pI, ei' 01' r<)capturo~ 

The ,3xp0rimonts 2,4 und 6 on thi3 F'ln.d0n Ground in 194:9, 1950 und 1951 did 'not 
result in more than 2,2 and 3 rJcC,ptur0S rospectivo1y, ,:nd th0sü woro mt1.de not V\iry 
fa.r f'rom tho point of liboration. 

The fime c.t Liberty. 

For the sake 01' ptlrspieui ty To.'ütl 10 givc:s r, sUImnnry of tha dr-,ys nt 1iberty 
for [".11 rocoveri<Js from thoJ 'Jx)JJrim.:mts cf_rried out in tho oflsturn Skr,gr;rak 
district. 

Expürimont No. Yenr 

1 ' 1949 
3 1950 
5 1951 
7 1952 
9 1953 

Totals 

Tublo 10. 

I Numbür oi' 1'i Sft, Nos 0 01' fish rocf.l.pturSld within I Tot!11 No. 

I libnratod 'thu followir"g dnys at libcrty jl rE1covorod 

1
1 

0-35()i351-750 :751-.::n~noV-1 
I ! , 

525 i 19 ' :3 I 1 I ! 23 
I 1816 . 174 43 8 I 2 I 227 
. 1663 , 183 26 3! 1 I 213 

46: ; 56 14 2 82 
GV()O .24': 71 318 

I 

645b l57 ;) 863 

TlIC; comp"rftively high !'.lun'::::,r of lo,"g-tim;3 rocoveriJ:; givos Iln id'aa cf the 
surviv'll of thü t.-.ggad fish, < n:1 ccnsoquently 01' th0 cfficioucy 01' tho tugging 
methode 

l'hrouc;h t:-.c r.ttr.ching oi' -C(.0 t~~ € t,,·~ blOOdVejBS01S in th~; b'-cck of th0 fish ara 
ofton hurt with thtj off\:ct :l~ ~_-~ r:s.or"c; er l(Jss !10flT;,! hr-.<Jnorrr.f:,g') rrom thB t&g wound. 
In erdar to üscurtc.ir. t,;l';J infl:.l jrl-::: vi.' tr,(; bhwaing upo" thJ l""\.ti) Qf survival notas 
h:JrO :tloft.dc ir. th..:; lf~st h.F~lr c2 ;40.9, }'9S3, ~.itJcut th-::: t!bl;::,,:od,:re" and "non-
blD;.iders". Out of :090 _ ry3 ur..cn-blc9cers'· n.r"d 417 ware "bleederl 
Up to JUUB 30th 1954 12. Ijf P.nd 10.6% ot thl bla"3ders

lt woro r')-
captured. The50 i5 by na mo~n~ D.S fatal ~8 might 
be axpected. 

The Mannor of Recovery. 

t!"' .. ; purpos0 -2;!--' t:~3 "t~. 

r0c~"ptur0S e..rc :iiscOV0rGd. 
<;X:::f;ri.7~,,:r.ts "dll '.f;. ":uro.lly bB b",st SSI"'nJc wi't~3n the 

':::y t:-.-; fi::;j:":;r7f n ~,t ;;h;:; til!'.6 cf th~; o1i.toh. iortun!'.toly, 
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this hF.S ~lso baen tho er.3d in thG :nnj or1ty 01' our T00apture. But sOID0timol'l it 
ha.ppons th<tt tho tA.ggod fish P~1SSOS unobsürved through SGvornl h:cnds buforo it 
is discovorod. 

In our records thü findors of tho to ijs r.rü dividt1d into four mnin clltogorios: 
1. Fishormon, 2.i"Jho18snlors, eUTers otc •• 3. Rotnilors, 'Uld 4. Consumors nnd in 
Tf'.b1G 11 tho porcentf'.ges in which thü rocov,lri(ls hfl.ve boon mndo by tho various 
c'ltegorios (ire givon. The figures a.re based upon the totnl number 01' 912 returned 
ta.gs. 

; , 
; 

i Finders TI1.f, ('>nd fish I Tug only i Totnl 
! 

I Fis hormon 59 ,2;~ I 28.l}~ 87.3% 

I -Nholosalors 
I 

~l. .4?~ 

I 
1.2% 4.6% 

R3tnilors .~ .1/0 1.5'~ 5.6% 
Consumers 1.2i~ I 0.9% 2.1% 
OthoTS I 0.4% 0.47-

67.970 r 32.1% 100 .O/~ , j 

Tag + Fish or Tag only. 

;[0 IlrG, of course, ViJry fI.:lxious tho.t not only tho tag but also tho fish 15 
returned to uso Unfortunatoly. th'G number 01' tr.gs rnturnr;d without fish 1s rnther 
high mnounting to c.bout Oll',", third of tho totnl (soo Tnblo 11). in somo cases tho 
wrong hBrring MS b60n sont witn tho tcg. ;.5 '< rule thie h'113 been done uninten
tionally. but in 9. few Cf,.ses d,)liberate fnlsific".tions hnvo bean disclosed. 

Tho Type 01' Genr 

by vrhich the roc~pturos hr"lG he0n IrE.da is mr.n1fold. The following list gives the 
relative frequanoy of the vp.rious fishing genre, which hr.qre serv·.ld our tngging 
experiments. The pel"cantr.ge figura s n.re computad from the totn.1 numbor of 912 
rece.pturesa 

1. Herrin€: bottom trnwl 30.8% 
2. Mr.okerel drift net 19.8% 
3. Herring sot net 16.5% 
4. Purs·;) s,o,ine 4.3% 
5. Pound n",t 4.2% 
6. Pela[ic trawl 4 .Ol~ 
7. Share sCjir.o 3.5% 
8. Set T10t for flatfish. 3.3% 

cod etc. 
9. " . tr'i1l1 2.710 t 1. sn 

10. i\ipper &: Ilh;,:ckl'l n 2.1% 
, , 

?r~"wr:. tr<nrl 1.1% .1. .... 

12. 
.. . drift nHt 1.1% nerrl.~~€ 

13. !'{nCI:9 r.-:; 1 6'3t n,,)t 0.7% 
l~ • :J&.nish. Sl3l..!1:) 0.4% 
15. Other s::urcos 5.s70 

lOC ,a;1, 
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As to the nationality of the finders the recaptures are distributed as 
folIows, 

1. Swedish 64.0% 
2. NOl"\vegian 14.9% 
3. Dr .. nish 9 .5J~ 
4. German 7.3% 
5. Dutch 1 0 9% 
6. French 1.1% 
7. ßnglish 0.5% 
8. Scottish 0.4% 
9. Belgian 0.3% 

10. Greok 0.1% 

100.0% 

Comparison between the Efficieney of the Scottish and Swedish Tagging Methods. 

In J.pril 1952 Mr. Parrish (md I arranged a joint experiment in order to eompare 
the relative merits of the two different methods used in Scotland and Sweden. The 
catohes of live herring from pound-nets were divided into two parts as equal as 
possible with regard t9 number and size of fish and were shared~enly between USo 

Tho handling, of the fish before und G.fter the tagging p:r:ocodure was eXB,ctly the 
same. 

Details eoncerning the recoveries up to Juna 30th 1954 are given in Table 6. 
(see p.13) From the joint experiment 18 (= 7.56%) of the Scottish tags and 49 
("" 20'.67%) of the Swedish tags werG recovered; that is to say, the S'Nedish 
method turned out to be 2.7 times as effeetive as the Scottish one. 

Tha cause for one mothod bcing mora effieient than another may be threefold. 
Firstly soma part of the cause may be found in the tags themselvos. With regard 
to this point I oannot enter upon ~ comparison, but it roust be stressed that the 
Lea tag has the very great advantage of containing a letter in which full instruc
tions G.re given to the finder ubout tho purpose of the tegging end how to deal 
with the find. 

Secondly the causa may be sought in the attaching gear. Here two f~ctors ~re 
important, tho possibility of the tag being shad from the still living fish ap~ 
the possibility of the trlg gradually bririging about a lethal injury to thc flsh. 

Thirdly the handling of tho fish during tho tagging operation must be of grent 
importance. In the Scottish method the operator grasps the fish with the bare 
hand, In the Swedish method the touching of the fish by human hand is avoided as 
far as possibla ~md the fish is kept constantly in circulating son-vmtor. 

The Scottish method i8 beyond comparison much quicker than the Swedish. One 
single trained operator i3 able to tag 3-4 herrings by the Scottish mothod within 
the same time as a Swedish team of 4-5 man are tag ging one fish. Consoquently 
the Scottish method is severe..l tL'115s cheaper th.e..n the Swedish. 

One must, however, trü:e into considoration thBt the length-mef~surementa. the 
taking of seale s8.mples p.nd the nec0ssa:r:y protocolling are faetors by ",,'hieh the 
working speed is greatly delaY:3d" Theso fn.ctors do not .")xist in th t

) Seottish 
methode The in1~orm'1.tion about the liberntcd fiah givon by this extrr·. burden of 
werk is~ in rny opinion. so valuable that tho reduction of the taggin5 rate i8 
compensated wmy times over, 

vi'hen estimatb,g the relative merits of different tags and differont attaohments 
one must~ cf course, te.ke inte Rccount und"Jr 711'",10h fiald-conditions the 
tagging werk 1s intended ~o bo exocutod. It is, for instance, quite out of the 
question to use taa Swedish WAnner cf tagging on a commnroial fishing-boat. 

The Rasults from a Biolog1cal Point of View. 

'M!e pUl"pO&3 cf the -t'\gginc:; experiments i8 first and !'oremost to obtain 
information atout t::--,B rr.igrc.tic::ls c:.' tho herring. S5condly ono !llight exp"Jct to ES"';: 

at 133.st scmD hints ~.bcut t!l.; fis1"cc,rL, s I t!''txe,tion of thf; herring stocks. 
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Furthermore the experimonts, as appliod by us in S~~don. have yicldod valuable 
informations !l.S to thG rato of grovlth of the herring or, more corroctly, the 
growth rate of the herring seales. 

The Migrations. 

In this raport I shall rostriet myself wdnly to discussing voty briofly the 
long-distanco migrators to, within, und from tho North Sea, Referenee 1s made to 
the appondant Charts 1 and 2. It must bed notieed thnt most of the long-distance 
recaptures in the open North Sea have bean autumn-spawners. Nono could be identi
fied with absolute eertainty as a spring-spawner. 

~everf 
As will be seen from Chart 1 reeoveries from the eastern Skagerak experiments 

are distributed almost all over the whole North Sea, from4Walker Bank in the north 
to Dover Strait in the south. 'rho distribution is not ever;,J showing instead a 
grouping on the most prominent horring fishing grounds. Tablo 12 sho~how the 
recoveries on tho various "groundsll are soheduled in aocordance with the seasonal 
ehfl.nga s in herring fishery. 

In Chart 2 the reeoveries from the 1952 and 1953 experiments in the North Sea 
gre plotted. Thel3e, too, exhibit the same kind of grouping, and, as is shown in 
Tablo 13, they follow the same timo-tablo 6 

There are soveral striking features to be found whon studying Ch8rts 1 and 2 and 
T~b10s 12 and 13. Most unoxpeetedly for instanoe, at least to IDO, is the indication 
of a herring-cormnunication botweon the Skagerak and tha Sfmdettio area. Another 
interosting font~re, though negative, is, thE,t not ~ single recapture from the 
liberations in the Skagorak ha.s beon made by the Scottish driftnot fishery. 

The Chr..rts in eonnexion with tbe"time-tnbles"indic",te fRirly clearly that the 
main part of the stocks of autumn-spawning herring in the North Sen. is involved 
in a huge anti-cloekwise circu1ar movement with one revolution year1y. 

Table 12. 

"Time-tablett for 77 of the recoveries in the North See. from experiments 
Nos. 1, 3, 5, 7, & 9 (1949-1953), see Chart 1. 

I I. i 
ihren of recapture JEgersund!F1aden;The ,Dogger!Off 

Months I Bank ! Ground; Gut, Bank Whit 
~nest lSfind ;Horn i Off HRnst

ole ettie:Reef i holm 

I 

I 

January 
Februar! 
March 
p_pril 
May 
June 
Ju1y 
J..ugust 
September 
Oetober 
November 
D0cember 

i 
i 
I 
I 

I , 
i , 
I 

1 
5 8 
2 4: 

. 
7 13 

; 

1 

4: 16 :3 
1 22 1 1 

4: 1 3 
I 

5 i 42 I 4: 1 3 1 1 
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Tab1e 13. 

"Time-tablett for 22 recoveries from 
exporiment s Nos.8 6: 10, sea Chart 2. 

! 

Dogger I l\.rea of recupturol ;,Iinterton i 
I 

lVlonths Bight Shoal Sandettia Skagerak 

September 2 
Cetober 4 

1st half~ 2 
Nov. 2nd half 3 

Decomber 1 

\ 
J8.nuary 1 
FGbruary 6 
Mftrch 1 
April 
May 1 
June 
Ju1y 
l"Ugust 

6 2 4 9 . 

Fludon 
Ground 

1 

1 

The detailed route of each separate recaptured fish crumot; of coUrse, be 
trHced in the Charts. To this extont the dottod lines between the p1acee of 
liberation ~nd recovery f'_re misloading. It is not likely, for instance, that 
the three migrators from ffi<:agerak to So.ndettio should have taken the straight 
course indicated in Chart I, or that the fish in Chart 2 that wttS liberated on 
the Doggor Bank in the autumn 1952 should have moved straight away to the Fladen 
Ground where it was refound in ~Ubust 1953. 

For various reasons the three herring 1iberated ~w of the Fladen Ground and 
roe'-"'_ptured in the Skagernk deserve pnrticular montion. All throe ware tagged 
on the 7th of September 1953 at pos. 57°46 I N; OOQ08'E and ware protoeol1ed &8 
indubitab1e spants, thus probably bolanging to the herring stock whieh spawn in 
August and September not f~r from the p1nco of tagging. Two of them were racnpt
ured N of Jutland on tho 2nd and 3rd of Fobruary 1954; but the third was 
reeaptured 15 mi1es west of the middlo Bohuslän as 1nte as May 3rd. 

As a1ready mentioned WB were, in the 1953 exporiment in the Fladen Ground aren 
deliberatelyon the look-out for sponts in order to mako an attempt at unravelling 
the moveroonts of thls type of herring. In so far we were fortunnto as this type 
could be preved to take part in the wintering in the Skagerak~ but the migration 
route still remains to be explored. 

Fisheries Taxation. 

In some of our experiments in the Skagerak the rste of recapture has bean 
surprisinLly high, in saver9.1 eases between 15 s.nd 20%; and as these ~re only 
minimum fiE,\lres tho taxation of the stock from the part of the fishery must be 
considerab1e. The tax~tion dees not work indiscriminately, h~Nevor, for the 
ehanCes cf boing rec~ptured are widGly different not only for different types of 
horring but a1 so for diffAront afo-groups of the same stock. 

The recoverie S of spring spawners are. c omprc rat ive 1y , much mora numerous the_n 
those of autuuill-spavmers. The first p~rt of experiment No.3, 1950, for instanoo, 
when the spring-spawr.ers predominatod in the releases, yieldod a recovery ef 15.2% 
while, on the other hend, tho seccrrl part, when the autumn-spawnors predominated, 
yielded only 9.0%. 

b.S 2_TI exanple of the differauc:,s in th,; r<'.t'J of racov0r/ of thG v8.rious I'l.ge
groups 30m3 f'i,~rE)s from expHirr:Dnt No.9, 1953, Ir;l1y be quoted. In this axperiment 
9. totel of 20ctjfish were libGr<'-t0G cf whieh 1293 'tIGre} s1jring-spp.wnors, 674 were 
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autumn-spawnors und 33 ware indofinable. 

In T~b1e 14 below the distribution of the aga-graupe of tho spring-spawners 
is givGn as weIl as the ~bsaluta and porcontngo numbors of rocupture. 

Tab10 14. 

Spring-spawnors in oxp.No.9 

! I % I No. of Na. No. 
I wintor rings i 1ib.3rr.tod rocaptured reco.~tured . 

1 I 08 21 30.9 
2 607 

1 

147 24.2 
3 67 20 29~8 
4 39 6 15.4 
5 104 14 13,5 
6 43 6 14.0 
7 I 244 25 10.2 

)7 121 11 9.1 

1293 250 19.3 

It should be noticed that tha recaveries of the autum..'Yl.-spawuors in the SD.!Tl-e 
experiment amountod only to 9.3%. 

'rhere is na doubt thnt the ver:! high rate of recapturo in tho youngest aga
groups of tho spring-spawners is duo to tho fact that these herrings as our 
tag ging re sults show do not generr.lly make any long dista.ncc movemonts but IIlBinly 
rema.in within tho archipelago wh:.3ro, in p1acos, the fishing intensity iS j compara.
tively, very high. 

Rate of Growth. 

As a rulo the condition of tho recnptured fish does not porrnit oxact determina
tion of 1ength incroases during th0 period of 1iberty. Usual1y severa1 days have 
elasped betwoen the catch and the arrival of tho fish at the l~boro.tory and mean
while shrinknge und putrefraction have set in. Only occnsior~11y did wo ha.ppen 
to be on the vory spot where a to..gg;0d herrin€: W!tS recftught nnd werG ablo to tako 
1ength monsurements of an abso1uto1y fresh fish. 

Tho ndvantngo of being <:tblc to study the scnles from one fCcnd th.3 snme fish 
at two different moments of its lifo is obvious in mnny respGcts. Abovo a11 it 
has proved to be ueeful1 when qttempting to estRblishing the timo when the 
"winter-ringst! nre formod~ Furthermore the seales aan be used as evidenoe when 
it comes to veryfying whether a returned fish i3 genuine or not. 

LEGEl-IDS 

Chnrt 1. Migrations from Sk~Gcr~k to the North Se~. In this CP~rt 80 recapturas 
in the North 8aB. fram ·nrarime:o.ts Nos, 1, 3 5 5. 7 ,s.nd 9(1949-1953) are 
plotted, Whose positic~s cf recapture are known for certain. The 
nUlI'lßrous recaptures hl Skr; c~':;rak rtnd K~,tt8g?t c,re omitted< 

Chart 2. Recapturas fram the DObbijr Br.rJ{ t~gging:"'S 1952 (Experiment No.8) and from 
the Fhden Ground c<: D0 6G:;T Bank tnggings 1953 (Experimant 140.10). 
(In üddition to the 26 recaptures plotted in th.e Ghart thare were 
16 more returns from these experiments \vhose points of recapture ware 
within the area of lib0ration or else not procise1y astRblished). 
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Table 3. -----

RecRptures from expflriment Eo.l. !,;arch 1949, Yorthern Bohus1än, 525 liber:lted. 

Days at Distance 0-
liberty mut.miles 10 i 

0-10 

11-20 

21-30 

31-50 

I 51-100 

Lal-l50 

151-200 

201-250 , 
i 251-300 

301-350 

351-~00 

, 401-450 

451-500 

501-550 

551-600 

i 601-550 

; 651-700 

701-750 

, 751-800 

: 8el-850 
! 
: 851-900 

• ~0l-950 

I 951-10eo 

,10Cl-1050 

I' 

1 

1 

3 

11- i 21- ~ 51- 'I' 101-: 151-' 201-! 251-
20 50 i 100 I 150 i 200 250 j 300 

I 
1 I 

1 

1 

1 1 

1 

1 

1 

1 

; Totals 6 • 1 16 3 1 1 2 

, 
301-; 
350 

1 

2 

:3 

I 

Total \ 

1 

1 

1 

1 

23 

Sum tota.l ' 
a.s % I 
----i 

0.2 

0.6 

1,0 

1,5 

1.9 

2.5 

3.4 

3.6 

3.8 

4.0 

4.2 
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T""ble 4. ----
Recaptures from experiment NO o 3. lQte Fobru~ry-
oarly Ivlay, 1950, 1'1orthern Bohuslän p 1816 liberated. 

I 

201-\251-
1
301-

ays Distance SUD 

. t jnaut. 0-: 11- 21- 351- 401- , 
total 

~!ber-lmiles 10:20 50 400 ? iTotal 250 I 300 350 450 as 
~,r I , 

% 1 , 
1 : 

-10 3 
1

4 .3 1 11 Oc6 

1
11

-
20 

i 
4, )1 !3 8 1.0 

21-30 3 i 1 
1

4 8 1.5 

131-50 7 11 ~2 4 I 1 1 26 2.9 

\51-100 I' 
i 

3 ~8 5 1 40 5.1 

1101-150 1 2 3 2 4: 3 1 15 5.9 

1151-200 
1

1 
! 

16 1 1 1 2 4 2 1 19 6.4 

1201-250 
I 1 

1 12 I 5 4 1 2 1 16 7.,9 

251-300 1 
1

2 6 8 2 19 8.9 

301-350 
1

3 4 3 1 1 12 9,6 

351-400 1 

1

1 8 1 1 12 10.2 

01-450 1 5 3 1 10 10.8 

451-500 I 2 3 1 1 7 \11.2 

I 
501-550 1 1 1 3 U.3 

551-600 1 1 2 11.4 

601-650 1 2 3 1
11.6 

651-700 1 1 11.7 

701-750 1 1 1 1 1 5 11.9 

1751-800 2 2 ,12.0 1 
1801-850 2 2 

1
12 •2 

\851-900 1 1 2 112 ,3 

1901-950 

1 

1 1 ! 12.3 
I 

1951-1000 
, 

1 I, 2 4 .L i J.. & I I I 
11001-1050 I 
!1051-1100 I 
11101-1150 . 

11151-1200 ! 
I ! 
!1201-1250 I 

112.4 
i I 

11251-1300 1 I 1 
I 
I 

1 I 1 112 .5 
:1301-1350 . i 

24 klJ I 
Totals 99 40 8 3 II 7 5 9l 22

7 

I 

I 
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Table 5. 

Reca.ptures frOjli experiment No.5, April-early May 1951, -

I 0-10 
: 11-20 
1
1 

21-30 
31-50 

I 51-100 
I 
~01-150 

~51-200 
~01-250 
~51-300 
301-350 
~51-400 
~01-450 

51-500 
01-550 
51-600 
01-650 
51-700 
01-750 

~51-800 
~Ol-850 
~51-9CC 

f
Ol- 950 
51-1000 
001-1050 ; 

,1051-1100 
I, • 01 "50 I~.l. - ... 1 ! 
I 

Totals I 
n II 
n 111 

jl 
i 
11 
'1 

I, 
i 

1 14 

1 

2 

I 
I 
I 
I 

8 I , 
1-

11 
I 

1 3 

I 

I 
I 
I 
i 

1 1 

I I 
I i , 1 ! 

I I 
I I 
, I 

I, 
, 4 

51-100 101-160' 151-200 120:-250 
II I I, II i I II 11 : II UI : I 'II I Ir 

I 
1 : 1 
2 ! 1 

I ,1 1 
1 117 i 5 8 

1.10 14 :3 
! 1 2 I ' 
! 1 I , I 
, I 
I I 

1 I 2 ! 2 
1 1: 

1 1 

1 , 

1 

1 

1: 

1 

1 

I 

1 

1 
1 

1 

I 1 
I 

5 

1 

. I 

I ! 
i j 

! I 
I I 
I I 

I 
! 

I 
I 

Liberated 

I 

\ 

~ 

I: Tagged by the ordinary method, 11/4-11/4-51 ar~ 7/5-9/5-51: 665[ 
11: " "n " • 27/4-7/5-51 499

1
1164 

nI: n tI n s implified n , 27/4- 7/5-51 499 

Northel"ll Bohuslan.1l64 tagged by tha 
method 

I 

I 
I 
I 

I 

I 
I 

Reca.ptured 

1 

7 
6 

1 

I I 

I 
I I 

\ \ 
! 
I 
! 

2 

101 • 15.2 %1 187 • 16.1 % 
86 '" 17.2 %j 
26'" 5.2 % 

\ 

1 1 
2 1 

,3 

\ 

I 2 
1 I 

! 
I! 

III 
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5. 

O~-2S0 

iII : II: 
! 1 

! 

I 

I 

I 
I 

I 

I 
~ 

Northe~ Bohuslän.1164 tagged by the ordinary attaching method:499 tagged by simplifi~d 
method 

: ota.l 
rl 

i I . r 
I 3 i I l-jO.4: O.~iO 

I 
I 

5 6 11 1.2 2.V 0.2 

I I 
I 

! 8 6 1312.413.210.8 I ! 

11 

I I 7 5 i213.4:4.211.2 

11 1 1 

I I 

I 23 14i9IS.9! 7.0'3. 
I 

2 1 2 11 1 I 1
1 I i 1 I I 1 18 10 1 519.S:9.0 4.0 

I 
3 3 

I I I 21 1 1 14 nl-lll.7:11.2 4.0 
1 I 2 2 ! -!12D: 11.6 4.0 

I 
! I I I 5 3!112.8112.2 4.2 

I I 
S 713113.7113,.6!4.8 I I ! ! I I 3 1011~.lil5.S:5.0 I I , 

I I i I 2 2 -~4.4;lS.015.0 
I 1 I - 111 4.4?6 .2i 5.21 I I ! 

1 
I I 1 21-~4.ti:16.6:5.2! I 
I I 1 2 -iT09il6.6i5.2: 
I I I ! I 
1 I I 11 -, 4.911S.8 15.2 
I I I I 

! I; 
! I : j t 

I I 
1 i -114 .9117 .015.2 

i :! ~ i 
I ; I ; 

I I 
i 1 -'-f5.o ,17.015.2 

I I i 
I: i' 

I 1 !! ; 
I 

1 i -: - ~5J! ~ 7.0 5.2 
I I i I I ; i j 
! 

I 1 
- I 11- i15.217.2 5.2 

i 
r 2 2 !101 

i 6 i - I -I 11 ! - I 

I , I ! 5.2 1 I 

2 - I - l- I -j , 

Reca.ptured . 
101 • 15.2 %1 '87 = 16 1 ~ I 

86 = 17.2 ~j - . I II 

26 .. 5.2 % III 



Table 6. 

Recaptures from experiment No.?, March-ear1y May 1952, Northern Bohus1än. 461 Swedish-tagged an1 
341 Scottish-tagged herrings libernted. 

I
'. DI1Ys at IDistance 1 Cl-lO 
liberty nnut.mile ~~.~~O~~~~~~-+ __ ~~~~~~~~~~~~~~~~-r~~~~~~~--~~~~--~~~~-4 

I ,1.'", lai 

I 
! 3 1 11 ;- ! 1 11 I I I I 1

1 

I i I I! I i 1i 2 5 1 [3-- 1 

i 2 1 1 1: ; 11) 1
1 4 2 1 

11' 2 1 111 1 ' ! I 2 4 1 -
2 1:3 1 312-

12 111 571 11 1 I 111 2 796,2 

1 

I 

1 1 

l 
j 
: 

11 

3 
11 1 
2 
111 

1 

1 

1 1 2 1 1 1 1, 1 2', 4 1 5 -
1 1 1 I I 1

1

1 I 1 1 6 - 2 
1 1 2 1 1 11 2 4 1 1 

1 ' I 3 
12 22 : 46 
1 1 I I I 4 2 
1 1 I i 1 1 
1 1 1 I ! i 1i 2 

I 
I I ! I . 

I I· 1I I 
11 2 

2 ! 
1 1 I I j 

~ ,i 1 

'l'ota1s ~w.f\ J:t5.)! L' LT. '1 i . 15', 4 1 2 I ,I 1 11 331 I ~~ Sw. b ~, !11. I ~8 I 6 1 I 1 1
1

1 
1
1 [49! 

SQ. a. I 1ö i /2 I i 2 1 ' 15 :1B 
" Sc. b ! _ __: _I--L?._. , l~, _~___ .I : ,6 _L-L 

0-10 
11-20 
21-30 
31-50 
51-100 
101-15C 
151-200 
201-250 
251-300 
301-350 
351-400 
401-460 
451-500 
501-550 
551-600 
601-650 
651-700 
701-750 
751-800 

Sw. a, RecaptUl'fJS 
Sw. b; " 
Sc.n. 
Se.bl 

" 
" 

from Swedish tun~inr::s bGfore und nfter the joint experiments 
tt the Swedi 3h pürt; oi' the Joint experiment 
" " Scottish" " .1 -",- 11 

11 n " taggings ~ the joint experiments 

Liberated 

(:-- ~ c' 224' 
)'x L 4 t ~y 237 ~ 61 

, 'u. 238\ _) '- L .\.r 103 J 341 

Recnptured 

33 = 14.7% 1 ( rI1f) 
49 =- 20.67%) 82 I7 .. 7.,/0 

18 =- 7. 56% ~ ) 
9 =- 8.7% J 27(7 .. 90% 

I 
I-' 
c.;I 
I 

... 
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Table 7. 

Reoaptures from experiment No,8 late Sapt.-early Oct, 1952j Dogger Bank.498 liberated. 

; Days a.t Diste.nce 0- i ll-I 21"151- , 101 01 151- :201- 1251-' t i : : .1 
? I 1 I Total 

Sum total I 
I liberty naut~miles 10 20 I 50 1100: 160 i200 ,250 !~OO as % 

I I 
, 

I 
! 0-10 I 1 3 i I 1 5 1.0 

I 11-20 ' I 1 ! 
I 

1 
2 3 i 1.6 I 1 I 

21-30 I 1 , I I 1 I 1.8 , 

I 313 1 1 , 1 2/10 
1 

I i 
492 I I i 1 1 2,~ , , 

Totals 1 j3 l 1 11 I 1 I 1 3 ! 11 2,2 , 
i 1 , 

Tab1e 8. 

Reoaptures from experiment No.9 , Maroh-April 1953J Northern Bohus1~n. 2000 1iberated. 

Days at Distance 0- 111-121-151- il01-
1iberty naut.mi1es 10 120 150 1100 '150 

j ! I 

0-10 19 I 5 i 3 I 
11-20 9 I 6 I 1 4 
21-30 5 I 3 ' 7 4 1 
31-50 5 I 3 , 9 3 I 

151- :201-1251-'301- 351-1401.1! I Sum ! 
200 250 1300 350 400 450 I ? I Tota.l! total as 

I' I % 

I 
~~ I ~:~ 
19 i 3.3 

51-100 I 5 ~3 6 2 I 
101-150 ! 1 g4 7, 13 
151-200 3 9 2 4 I I 

1 
1 I 4 

1 
3 

1 
4 

20 I' 4.3 
27 5.6 

34 I 7.3 
39 9.3 

201-250 3 12 2 51 1,\ I 
I 251-300 1 1 ~6 I I 301-350 2 6 4 ,I 

i 351-400 i 7 12 6 9 1 2 I 
: 401-450 ,11 4 

1 

i 

I 
I 
I 

1 
2 
3 
1 
1 
5 

I 

29 110.75 
14 i 11.45 
18 112.35 
56 115.15 
15 : 15.9 

I 
I , , 
! 

1 , 

I 
I 

! 

Totals! 54 57 !120 ! 51 4 :3 
I 1 

Tab1e 9. 

I 
j 3 1 4 I 4 5 13 318 115 •9 

Reeaptures from experiment No.10. SepteI~er-Ootober, North Sea (Fladen Gr., Dogger B.) 
1041 liberated. 

IDistanae 
I 

51- '101-1151- 201-i 251- 301-! I 
! 

Days at 0- 11-1 21- I Sum total 
250 I 300 350 I I 

Total i 10 liberty naut.miles 10 20 150 100 150 l200 ? ! as ! 

0-10 2 

1
2 3 I i I 31 

7 ! 0~7 ! 
11-20 3 i I 6 1.2 
21-30 

, 
1 4 I 1.6 'I ! I ' 2 I 

31-50 I ! 1 1 1 i 2 1.8 , I 

! I f 
3 

I 

I 3 ! 2,1 51-100 ! I i 

I 
I 

I I 101-150 I I ! 1 5 I 1 , ~ 

I 2.8 

I I I t 
. 

151-200 , ! 
I 1 1 2,,9 I 

201-2501 i I I , 1 I I 1 ! 3 e O I , 

Totals! I 1
3 ! J I 6 

! 
6 ! I 

3.0 I 2 6 2 6 I 31 I i 1 , , ! 
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