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I. The Fie1d Work. A. Work at Sea 

1. Sei entifie St aff: 

2. Survey Work 

01av Aasen 
Erik B",rte1sen 
David Cushing 
Gerhard Krefft 
Josef Popiel 
Harry .Knudsen 
J, Zij1stra 
G. Bolster 

24, July to 19. August 
24, Ju1y to 31. Ju1y 
24, Ju1y to 9. August 
24, Ju1y to 9. August 
1. August to 14. August 
4. August to 19. August 
9. August to 19. August 
9. August to 19. August 

It was found desirab1e to make preliminary surveys of the area for bottom 
temperatures and fish traces. This was undertaken by "Jens Vaever" from 11'>. -23. 
July in the northern half and by "Platensa" Irom 18. -24. Ju1y in the southern half. 
The dividing Une of latitude was 550 15'N, The combined results were eharted and 
used as basis for planning the fh'ßt stages oi tagg!.ng work, (Figure 1: Bottom 
temperatures and Hsh tc>:aces in B~1>d8;o, Ground aJ:ea 16, -24, Ju1y, 1957. 
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3. The Taggings. 

'Tags .were released from four ships, the purse-seiner "M/" Rygrunn" 
the research vessels, "Jens Vaever", ""ir Lancelot", and "Clupea". The 
total number of tags, external and internal released from each ship are 
shown in Table 1. 

Table 1. 
Scottish 

Internal tags Lea tags Danish Lea Rodgeon tag Combination 
purse trawl purse Drift 
seine seine trawl Trawl Purse-seine net trawl --
9930 

Sir Lancelot 1739 12 177 379 
Clupea 592. 119 96 1300 
Jens Vaever 50 51 74 

Total 9930 2 381 12 347 74 379 96 1300 
------------_ .. _.- ~,------_._----,_. 

Grand Total ( Interna1 tags 123~ S 
( External tags 2208 

14~1~ 

A grand total of 14.51.9 tags was re1eased. The ships were used as follows: 

a. M/S "Rygrunn". 24 July to 19. August 

As the herring only 1eft the bottom at night, it was found necessary to 
concentrate the shoa1s with the use of strong search.-lights : Only 8 nights (out of ) 
were the weather and tida1 conditions suitable and in all 5 shots were made, 3 of 
which provided herring of suitaß1e size for tagging. On the other two occasions 
only 0- group herrings were caught. 

b. R/S "Jens Vaever" 16. July to 14. August. . 
After the preliminary survey was comp1eted "Jens Vaever" was used 

primarily as a scout ship, her job was to 10cate and identify echo-traces in the 
north-eastern part of the area. 

c. "Sir .Lancelot" - 10. A,"-gust-26. August. 

"Sir Lancelot" was used to survey the southern half of the area, 10cating 
and identifying echo-traces. After" Rygrunn" left the Bl9'>den Ground internal and 
external tagging on traw1-caught fish was continued. 

d. "Clupea" - 7. to 27. August. 
-iIClupea" was used-iQ survey the north-western half of the area. After 

"Rygrunn" left the Bl9'>den Ground, internal and external tagging was carried out 
on trawl-caught fish. 

The details of position, date of liberation, type of tag, and serial numbers 
are given in Table 2 - see next page. . 
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Table 2. Positions of liberation and serial numbers of tags released, 
Interna1 tags .~ or llot 

Date Position Numbers Total Tage; lost. used 

11 Jens Veever" 

1. 28.7.57 
(trawl) 

"Rygrunn" 

2, 

3, 

4. 

5. 8 .57 
(purse
seine) 

14.8.57 
(Purse
seine) 

17 .,8. 57 
(Purse
seine) 

"Sir Lancelot" 

5. 20.8.57 
(trawl) 

t! 

6. (trawl) 

7. 21.8.57 
(trawl) 

8. 22.8.57 
(trawl) 

9. 23.8.57 
(trawl) 

560 17 I N 
060 18 1II; 

56::'07'N 

050 57'E 

55010 ' N 
04012 1E 

540 39'N 
04014'E 

54041 1N 
04000'E 

540 33'N 
04000'E 

54045'N 
030 58'E 

54048'N 
040 37'E 

54
0

40'N 
04006'E 

8001-8050 50 

1-1000 997 

4,001-6,000 1996 
8,051-9,100 1048 

1,001-2,000 1000 
7,501-8,000 489 
9,100-9,600 500 

2, 001-4, 000 2000 
6,001-7,5001500 
9,601.,10,000 400 

9930 

12,001"12,050 50 

12,051-12,150 100 

12,151 .. 12,500 350 

12,501-12,550 
12,551-12,560 

12,561-12,580 
12,581 -82,84 
12,599 
12,601-12,700 

12,552 
12,583 .. 85-90 

12,591 - 12600 
12,701-13,450 
13,464-13,480 
13, ~"82-13, 496 
13,498-13,553 
13,556 
13.801-14,000 

50 
9 

20 
3 
1 

100 

1 
7 
9 

750 
17 
15 
56 

1 
200 

1739 

142 

4067 
8051 

7551 
7574 
7794 

12552 

12599 

146 

49 43 
8112 

221 

5197 5273 

7557 7558 7561 7566 
7578 7600 7787 7791 

continue on next page 
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( continued) 
Date Position Numbers total Tags lost or not used 

"Clupea" 

30. 22.8.57 54°45'N AH 801-1000 200 
(traw1-c aught)04010' E AJ 001-200 200 

31. 22.8.57 54043'N AJ 201-300 100 
(trawl-caught) 04002'E AJ401-423 23 AJ 424 

AJ 425-524 100 AJ 525 
AJ 526-562 37 AJ 563 
AJ 564-589 26 AJ 590 
AJ 591-600 10 

x) Scottish combination tag with Scottish briddlel!. 

32. 22.8.57 54
0
43'N Lea:12992-13074 83 

(trawl-caught) 030 55'E 

33. 22.8.57 54045'N Lea: 13075-13110 36 
(trawl-caught) 04010'E 

B. Shore Installations 

1. Tfficiency tests in reducHon plants. It is convenient to record the results 
by countries:- . 

USSR: no account. 
Poland: no reduction plant. 
Sweden: two out of four factories have been tested, giving 78% and 58% 

efficiency. Of the other two factories, one is not yet working and the 
other only deals with canning waste and the shrimp fishery. 

Denmark:- The contro1 experiments carried out and their results are given in 
. Tab1e4. - More than 901, of the Danish catch of young North Sea 

herring are 1anded in the west-co ast harbours: Esbjerg, and Thybor</>n. The 
importance in connexion with the experiment of each of the controlled factories 
in these harbours appears from their share in the landings of North Sea her ring 
in August 1957. 

Tab~ Quantity of Herring landed in August (4/8-31/8) 1:957. 

% of efficiency of corrected % of 
tons grand total magnets(%) grand total 

Fsbjerg, all landings 12.744 

"Ande1s aildolie" 10.400 66 
"Veatjydsk" 1. 760 11 
"K</>dfoder" 380?-. 4 
~I Esbj er ß~. _____ , ____ }?Q... __ l:1.. 

Factories total 12.738 81 
.f,,-.of~sbj"E g_to~al _" (99~JJ 

'l"hybor<jm, all}an~in~~ 2.870 
11 Rq>nlandl! 1.446 9.2 

"/, of Thybor</>n total 

Grand total 
Ssbj erg_+ ... Ihybor</>,-!: 

Controlled factories 

(50 ) 

15.614 

1"<. 184 90,,/, 

98 65 
56 6.2 
57 1.4 
93 1.2 

73.8 

ca.75 ? ca.7 

ca.811 

.' 



.. 

The Table shows that 90"f, ,f the herring landings to these harbours 
have paG Jed through factories ±tU"" ,is;led with magnets, and according to thc 
observed eIficiencies of these aboJ.t 80% of all tags which are landed in these 
harbourswill be returned (and between 75 and 80% of all which are landed in 
Denmark). 

From the more detailed :nport on the contro! experiments in Tab!e 4 
the following' facts will appear:-

The magnets of all factorie 3 in Esbjerg have been controlled. The 
most important (in 11 Andels~'.1doli( fabrikken lf ) is very effective. Those in the 
other two factories ("Vestjysk" and "Kl"dfoderfabrikkenJl ) are not quite 
satisfactory, but l'eliable corrections can be made for the 10ss of tags due to 
this, and our repeated appeals may lead to the installation of more effective 
magnets in these reduction plants. 

None of the two factol'ies in Thyborl"n had magnets when the preparation 
of the tagging experiment was started. As a result of our appeals one of tbem 
(JlRl"n1and") instclled magnets just in time for the experiment. (The magnet 
has not y"t been controlled, but the number of returned tags from the experiment 
indicates that it is quite effective). 

Complete statistics on the small quantity of North Sea herring landed 
to the factories in Hirtshals , Limfjorden and Skagen are not yet availab1e. 
At least at this stage of the experiment these factories are of litt1e importance. 

/internal Only one/tag has been returned !rom Hirtshals and none from the others. The 
magnets.n the two Hirtshals factories are quite eflective and thos e of the 
large fac'cory in Skagen ("Nnrdjylland lt ) satisfactory. The magnet of the sma" , 
factory in Limfjorden ("0d€lesund") hu not yet been examined . 

\ , 

Tab' :L. 
Jar lary 
afL r 

_____________ ~2~4~b )urs 

Andelssilde
oliefabrikken 
E,sbjerg 

Vestjysk Silde
Jlieindustri, 
Bsbjerg 

Esbjerg Kl"d
foderfabrik, 
Esbjerg 

",_sbjerg Silde
melsfabrik, 
~sbjerg 

~rederikshavn 
ldeoli efab rik, 
irtshals 

94 

ct" ,:cIs Fiske- 07 
.· .. elsfabrik, &8 
, ürtshals 

.Tor'ljylland II 83 
:,:: .. '\.agen 66 
Nordjylland III ()~ 

< 

Skagen 90 

Contro! of lv'lgne-"9 in nanish Reduction Plants .• 

1956 Mal' 19"7 June-Aug.1957 Mean recapture [, ," 
after after e 'ich factory in 

~0t.al 24 hours Total 24 hours Total % 

94 

75 
88 

84 
66 
84 
91 

, 
93 95 
96 98 
91 94 

83 
84 
83 

52 
51 
54 

85 
80 
86 

42 
29 

7 
8 

51 
39 

52 
76 

all exp, " New e,-o 
~---

95 
97 C;6'.7 
98 

56.0 

52 
51 57.0 
68 

96 
93 
91 

93.~ 

75x ) 
79x} (82.7) 77 • 

84x ) 
67x) (78,5) 75,"-

51x ) 
39x ) (60, o) 45.0 

82x ) 
87 X } (86.0) 84,5 

In all the controll experiments 100 tags were placed in the raw material, The 
table gives the number of tags returned in each experiment. The experiments 
marked with an asterisk were carried out with fiah in a very bad condition, which 
probably accounts for the difference from the earlier experiments. 
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It is recommended to use the average of the new experiments, only, Since the 
control on "Vestjysk Sildeolicindustri" was made the magnet on one reduction 
line in the factory broke down. Consequently, only ab out 5810 of the material 
passes a magnet and the correlation factor should be 5610. 

Germany: Die Magnetanlagen aller für die <::lIheringsverarbeitung in Betracht 
kommenden Fabriken v,urden getestet (siehe Table 5). 

Die Versuchen wurden unter der LeitunG folgender Herren vorgenommen:-

In Cuxhaven 

In Bremerhaven 

Einfeld i. Holstein 

Büsum 

Dr. H. Kühl (Institut Hir Küsten- und Binnen
Dncherei der Bundesforschungs
anstalt für Fischerei), 

Dr. C. H. Brandes (Institut für Meeresforschung) 

Dr. F. Thurow (Institut für Meereskunde, Kit~l) 

Dr. G. Krefft (Institut für Seefischerei der 
Bundesforschungsanstalt für 
Fischerei) 

Wie aus Tabelle 1 ersichtlich, ergaben sich starke Unterschiede in der 
Wirksamkeit der Magnetanlagen. Diese wurden gesprächsweise von einem der 
Fabrikdirektoren auf Unterschrede in der jeweils verarbeiteten Menge 
zurückgeführt, da bei dichter Beschickung der Transportbänder die Magneten 
nicht die genügende Kraft besässen, die Marken herauszuziehen. 

In einigen Fabriken ("Ostsee" , "Nordfriesland") konnte der zweite Test 
infolge Heringsmangels noch nicht durchgeführt werden, zumal die Testung dieser 
Fabriken Reisen erfordert, die nur bei sicherem Vorhandensein von Heringen 
unternonlmen werden können. 

Die ~Niederfunde der Testmarken erfolgt in der Regel innerhalb der ersten 
24 Stunden, doch sind teilweise auch übe::raschende SpiHfunde zu ",erzeichnen. 
Von den bis zum 19.9 erhaltenen Testbögen wurden für 13 Teste folgende Zahlen 
ermitteilt. Wiedergefunden nach: 

I Stunde 2 Stunden 4 Stunden 8 Stunden 16 Stunden --'.,-" -----------" .. _~-----,,-~._-
42 243 250 298 129 

3.910 22.7'/0 23.4'/0 27.8'/0 12.1,/0 

2.2:a a ~, Tagen 3 Tagen Später Gesamt 

47 23 5 33 1070 
4.4,/, 2.1<;0 0.5,/, ? 1 ..J ~' _, 

89.9,/0 
Innerhalb der ersten 24 Stunden wurden demnacly' aller wiedergefundenen 

Testmarken erhalten. Die Spätfunde (später als nach 3 Tagen) sind in ihrer Höhe 
wohl in erster Linie darauf zurückzuführen, dass in der Fabrik IINor'dfrieslandll 

in der am 5. Tage 19 Marken gefunden wurden, am 4. Tage überhaupt nicht, a,m 
3. und 2. nur stundenweise gearbeitet 'yurde. Ohne diese 19 Marken ",:egeben sich 
14 "echte" Spätfunde : 1. 3'7 , unter denen der bemerkensw,erteste der Wiederfund 
einer Testmarke am Magneten no.ch 31 Tagen. 

Ss ist also nicht aU8gesc'1l0ssen, do..3c ein kleiner Teil der wiedergefundenen 
Heringsmarken aus dem 131I"deL6rundexper'ment aus früher verarbeiteten 
Anlandungen stammten, als nach dem Funddatum anzunehmen. Das gilt wahr
scheinlich für die einzige VOn der "Cufida" wiedergefundene Marke C 3647, die bei 
der Verarbeitung von Industrieabfällen am 6.9. gefunden wurde, während die 
letzte Olheringsanlandung für diese Fabrik 3,m 23.8" e:ehalten wurde, Auch die 
bei der Verarbeitung von Fladen8rundheringen vorn F Q ;;". nSchütting rr bei Fust 
als einzige wiedergefundene 1.1arke C 3543 stamn'lt zW3iiclloo von einer vorher
gegangenen K.utteranlandung, wi~ schEsGslich i:1 cer :?abrik IIUntcrv/ese?:':! c::.Hl 
18~ 9~ die ,Marke C 9283 go:ünden "vurde; nz __ r:::hde'rn 88U (:.eT':"l 5? 9" dort keiae 
Blödengrundiänge mehl' geJJ5SC!lt \vur'deu" 
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Table 5. Ergebnisse der Testversuche der Magnet,cnlagen deutscher Fischmelfabriken. 

Name der Fabrik 

HUnterweser1! 

Fuhrmann ,~, Co. 

Lüllich ~, Co. 

F. Albt. Pust 

J. H. Wilhelms 

See1hoff cr Co. 

Erste Deutsche 
Klippfischwerke 

B amngarten 

Hussmann J'" Hahn 

Lohrnann 2.-: Co. 

Cufida 

Neue Fischmehlwerke 

Fischmelfabrik 
Ostsee 

. Nordfriesland 

Ort 

Bremerhaven 

Brernerhav&.a.t 

" 
" 
" 
11 

" 

Cuxhaven 

" 
11 

11 

Einfeld 

Büsum 

Wiederfunde % 
1. Ver sud: 2. Versuch 

88 

77 

91 

52 

9:< 

17/98 

94 

46 

o 

83 

81 

95 

81 

89 

85/88 

95 

70 

Mittelwerte 

84.5 

86 

86 

91 

85 

94.5 

58 

. "dll'ernerkungen 

Marken teilweise stark 
beschädigt 

" 

Keine Magnetanlage vorhanden 

Keine Magnetanlage vorhanden, 
verarbeitete keine Ölheringe 

2 Anlagen, von denen die erst
genannte 2/3, die zweite 1/3 
der Produktion aufnimmt. 

Keine Magnetanlagen vorhanden. 
Ein Versuch mit 100 Marken gab 
keine Wieqerfunde bei der Ver

arbeitung. , 

Testergebnissen noch nicht 
erhalten. 

2. Versuch steht noch aus. 
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2. Collection of Statistics 

a) Catch and eifort statistics. These are being collected by the Danish 
authorfties-äs·"'cätcii-äü,I"'eU"o-iffn each statistical square (15mUs-a by 15 miles). 
The statistics are not yet available. 

Catch and eifort statistics have not been successfully obtained from the 
German fishermen. 

b) f.3'.::tS!:::y_s}a!~~tl!:~~ Daily proces8ed quantities of herring are not yet 
available for all 1'actories in Denmark and Germany, but it i8 expected that 
such data will be collected. 

H, The Returns. 

a) lt;.t.e!!l.aLtJ-$!.: 

1) Purse-seine-caught fish. Up to the 12th of September a total of 351 
tags were returned hom the reduction plants in Denmark and Germany Tab1e 6), 

Table 6, Returns of Internal Tags. 

Denmark Germany 
Date 1st Lib, 2nd Lib. 3rd Lib, Total Total Grand Total 

4. -6. Aug. 4 4 4 
7. Aug. 1 1 1 
8. Aug. 4 4 4 
9, Aug, 10 10 10 10, Aug. 12 12 12 
11. Aug, 9 9 9 12. Aug. 27 27 27 
13. Aug. 7 7 7 
14, Aug. 
15. Aug. 
16. Aug. 6 6 6 
17. Aug. 
1 "'. Aug. 17 17 34 34 
_ .' Aug. 5 11 16 16 
20. Aug. 5 21 26 26 
21. Aug. 2 4 6 6 22. Aug. 9 9 18 20 38 
23. Aug. 8 10 1 19 11 30 
24. Aug. 12 9 2 23 19 42 
25. Aug, 5 5 10 9 19 
26. Aug. 2 1 1 4 12 16 
27. Aug. 2 1 3 1 4 
28. Aug. 2 2 1 3 
29; Aug. 1 1 
30. Aug. 2 1 3 3 
31. Aug. 
1st Sept. 1 1 1 - 1 
2nd Sept. 
3rd Sept. 1 1 1 2 
4th Sept. 1 6 7 7 
5th Sept. 2 1 3 6 3 9 6th Sept. 1 1 1 2 
7th Sept. 1 1 2 2 
8th Sept. 
9th Sept. 
10th Sept. 1 1 1 
11th Sept. 6 1 1 8 8 
12th Sept. 1 1 ). 
13th Sept. 
14th Sept. 
Total 159 96 17 272 79 351 
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The Danish recaptures are given fot each liberq.tiOll q.ccording to recovery 
dates. For the Germq.n recq.ptures the informq.tion i8 incomplete at the present 
stage and only the totals appear in the table. In addition 2 tags were returned 
from Netherlands found in stomachs of whitings, and 1 tag was found in a Norwegian 
factory. This tag was released in the second liberatiönj 14/8- S6°04 fN, oSoS7'E, 
and recaught 23/8, 57 04ö'N, 050 3ö f E, The herring has thüs migrated ab out 100 n. m. 
northwards in 18 days, The total recovery percentage (12/9) of tags !rom purse-
s eine~caught herring is 3. 510. 

Table 7. Distribution on landing ports of recaptures in per mille 
of released number of tags (no correction for efficiency 
of magnets). 

Rygrunn 
Liberation no. 1 2 3 total 

._, _____________ ~ _ '''0 __ • ___ • _,. ___ • __ ""--- ._----
Fgersund 0.25 0 0 0.1 
Hirtshals 0.25 0 0 0.1 
Thybor'l>n 5.0 0 0.26 2.1 
Esbjerg 34.1 48.2 4.1 25.1 
Cuxhaven ) 0 19.1 10.,5 8.0 
Bremerhaven ) 

Total 39.6 67.3 14.9 35.4 

ii) :T!l''y::'l~.::_a,!lj5p}}i~J;:!. In total 7 tags were recovered from a total of 2318 
released. The recapture percentage in this case amounts to 0.31,. 

b) External Tags.," 

i) r:,::,:r~~:~~~~e:.:s.C;,:~t_fi:,0.: 2 Danish Lea tags have been recovered. one of 
these was (ound on the shore about 150 n. m. from the tagging position. 

ii) 1:!~'.::'l:~a,::,:g~t i~s_~. 1 Lea tag has been returned !rom the Netherlantls found 
in the stomach of a whiting. . 

c) ~cotlJ:~~"S~orrb~~",~",?n, 1'l'g~ 
1 tag liberated the 8th of August was recovered in a factory in Esbjerg 4 

days later. 

In Figures 2, 3 and 4 are illustrated the distribution of the Danish caught 
tags on the fishing ground. The 10calities are established. The efficiency tests 
in the reduction plants indicate that the probability of a tag to appear on the magnet 
within 24 hours is 0.,85. Therefore, the majority of the positions given by the 
factories Should/correct. For the positions of Rygrunn's liberations it will be 
seen that most of the recaptures have been made in the vicinity of the tagging 
locality, while the rest is dispersed in south-wester1y and north-easter1y 
directions. i. e. roughly keeping in bottom water of les s than 100C (compare 
Figure 1). The same general feature will be found in the next liberations (Figs, 
3 and 4) and accordingly the migrations are mainly directed north-eastwards. 

The localities of the German recaptures from the same liberations 
are illustrated in Figure 5. The complete absence of recaptures from the first 
(Rygrunn) liberation is quite striking. 

III!"_~'?Il.c:lt':~inJl ReD1 iöl r !<:s. 

,'t the present stage the tagging experiment cannot be regarded as completed. 
The final conclusions from the autumn season will have to be postponed to a 
later date, awaiting collection and working up of the relevant statistics. 
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What can be stated is that: 

1. It has been demonstrated that it is possible to catch the Bl<j>den 
herring with purse-seines. 

2. It is pos sible to tag this herring in the open sea in an excellent 
condition. 

3. The shore installations have been brought in good working order, 

4, There i5 amp1e reason to expect that the final working up of the 
data will furnish very valuable information, 
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