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Partly as a contrlbution to the international cod tagging prograwmag
in tho Baltic in tho pariod 1968 - 1971 9 successful tagging ox-
periments ware dono and 7 998 cods bave heen tagged, 4 493 in the
paltic proper and 3 485 in the Mecklenburg Bay. ‘

Matorinl and _method : ‘ . |

The tagging localities and d&tes as woll as the tug typos, the nean
longth of the cod and the percentage returns in the first year may
be soen in table 1. ' ‘

In all caces trawl-caught cod was used, and tho Tish was kopt in a
bank £illed with sea water before tagging. The time of trawling was
limited to one hour, and only normally swimming or sinkihgiéod wag
used. The tagying was perforwed on board of the searching vudsel
uvGadus® in 1968, on board of coumerciul vesgels. in 1969 and 1970
and on board of the FRV "Eisbir" in 1971, In the experimonts noﬁ};&
the vags used wero Lea togs of polysiyrol with a white plastic flag
for bettor visibility, Tixod to the Lish by greon porlon thread,
Tn the tagging experiments no. 5 - 9 red cellnloid tags were tlxed
ihy‘ﬁorlou vonotil,
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Percontare refurns

" The returns in the first year uhnnge from 3,4 to 31,4 % (table 1).
There seecums to be a dependencu on the uwocan length of the tagijed
cod; on the tag type, on fishing intensity in the tagging area soon
vftor tagbing, on tho weather and the vesuel, its 1ongth und traw~ i
1inb gear.

\ In the togging éxparimunts no, 5 for ekumplo a low length ot cod
'and a new tag type are combined with rathor few returns. On the
other side .the tabbinh cxperimenbu no, 3 and & in the Mecklonhurg
Bay mainly differ by tagging locality and therefore by fishing .
intensity, boing high in the eastern area during and after tagging
1969 and causing 28,0 % returns in the oastern OXperiment. More
4o the west cod was rare in summer und auntumn 1969, and tho low
fishing'intansity«restrictad returns to 13,5 %. In 19720 cod, fishing
intensity and percentage roturns aro wore rsgularly distributed to ;
the castern and wostern kecklenburyg Bay,. Exporiment no, 2 is cha-
racterisdd by high rishing intensity soon after tagging in the sawe
' way as no. 4. The very low percontage returns of the experiments
no., 8 and 9 are combined with a new tag type, a low CLighing intensity
aftor tagging, a larger vessel with larger trawl and sunshino.

| Miprations

i ‘i‘uhlp 2 shows tho relation bstween the length of cod and tho distancs ’
i . of migrationa. In table 3 wmay be seen tho distunce and divection

‘ of migrations and in table 4 the rogional distribution, The distri-
bution of vocaptures in tiue appeusrs fron table 5,

Bornholn Basin

The tapggiug expeviuwent no. 2 in the gsouthorn Dornholw Sea started
ot tho beginning ot Decouwler 1968, In December and January a vary
intensive ced Tishery near Ghe tagging locality brought u lot of
recapturau (table 5). In thig tiwe thero wus only a little migrutlouf
to theAnorth, but the northern dirvection attained wmore iuportance

' in February and Karch, Fron-tho ond of Harech onward there were pany



lspawnin& mi?ranions to the northern Bornholm Bagin, As usually to
' the‘AIkona Jea in the west and to the Gotland Sea in the sasty the

numﬁcr ot mxbrations was not great (table 4), nevertheless tho
lonbeat mlgrationo wors noticed to the wast and the east (table 3).
Po the morth the cod migratod no wore than 80 n.u, It appears fron

:tahle 4 that tho cod didn't undertake wigrations of 80 n.w. and
- WOre hcfore having reached a length of 40 cum.

In the second decade of May 1971 anothe—er tagging  experiment (no.9):

in" the northerh;Bornholm Sea started, which wag carried through at

gthé_end of the cod season on nidwater spawning cod, The nuuber of

returns altogether was low, but in the first two months, whon

- spawning still continued, somewhat wore abundant., As in experiuent

no. 2 the cod migrated long distunces only to the eaat and the west
(tabloe 3), but a littlo more to the osast as in no. (tuhle 4), ‘The

‘gouthurn nigrations reached 80 n.u,. Distances of 90 n.m..and wore

were undertakon by cod of at least 40 cm length.

On the wholo-tho cod of the Bornholu Sea in all experiments left
the region only to a low percentage (0 - 23 %), while migrations
from the southern to tho norchorn Bornholm Sou and reverse are
coumon, ‘ "

Arkona Basin

'Tho'bagglng exporimont no, t took pluco at tho ond. of liovenber 1968

in the southern Arkona Basin at a dopth of aboub 46 wm. In Novermber
und Decomber there are moveral returns botweon the place of release
and Riigen. The southern wigration was most strongly marked in thoe
first ton days after tagging., Later on the cod left this locality
and aﬁbad over the whole Arkona Bd%ln, tho westorn Bornkolw Bauin,
the southorn and northarn Bajt uGﬂ and the southern hattogut. In

the rirst year no wore than €2 % of tho returns c..g,uo Lrom Arkona
Pasin and 26 5 camo froum regions to the wost and nppthwuut of Arkona
Basin (¢ alle 4), Vrow table 3 appears that all distent wigrations
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wero done iu western direction., The uwont distant rocapture cawo
frou eastoern Skugérrak. A cod of 67 cn longth migrated 345 n.uw. in
76 days. All distant migrations were uostly spawning wigratlons
and agreo with spawning uigrations in other yeary.

It appears from table 2 that only cod of 40 cm'lensth and more

likes to wigrate lovg distancos abiove £0 ~ 90 n.m. The want for
diatant‘mlgrations inereases from the 40 -« 49 cm group to the

50 - 59 cm group. :

This also is valid for tha cod tagged in expariwment no. 5 at the
beginning of October 1969 south-sast of Sassnitz in the southern .
Arkona Basin at a dopth of nearly 21 m, but this was rather ljttle
cod and therefore distant wmigrations are wore rarv. In tho first

two wonths a limited wigration to the north could Lo noticed, There-—
aftor the cod spread over the Arkona and Bornholm Basin and to sowe
extent over the Belt Sea(talile 4). Migrations of long distance wore
noticed to the cast and wainly to the noxth (table 3).

In May 1971 tagging experimwent nc, 9 was carried out in the Born- :
holu Gub (nortiern Avkona Basin) at a depth of about 42 m on fee-
ding cod. This exporiment gave without difference in the whole first
ysar very row rodapturas. The cod spread mostly over the northorn
Arkona Basin and to some extont over the Bornholu Basin (talle 4).
Distant migggtions were done in eastern and western dirsctlon ;
(table 3) und by cod over 40 cr in length. Z

Gonerally an emigration of cod moro.strongly'is narked in the Ar-
kona Basin thbén in the Bornholu Basin, It ranged in all oxporiuents
in. the firsf year from 15 to 57 %, the bw percentagoes being com-
hined with a-low mean leugth of cod und thorefore with a lot of
juvenile cod. Ihﬁfnoding time there exist-northern and rsoubhern
foeding conccﬁﬁratipns, whiich show little niwing except in spaw-
ning tine, '

Maclklenbury Day

Ihe tagying exporigent no. 3 at the ond of July 1969 in the western
ticeiklenburg Bay wus not very nugsreus. At this tiwe wost of the cod.



had alreoady tinished the feeding migration to ths Darss, aud the
wastorn kecklenburg Ray was rather supbty of cod. The exporiwent
rovoals a feeding uigration to the vast (23%) and frow January on--
ward a spawning wigration o the nocth-west (12 % in the first .
year),

At the same time (July 1969) denss feeding conconbrations existed
in the castern Bay Letween Gedser Lov and Darss, which gave the
Basis for tapsing experinent no. 4, The tagpoed cod ruvmained noar
the tapging place till Decembor, hut before the end of Dacomber
thore is a wmigration to the Felhmarn Belt. Frow January onwards a
distinet spawning wipration sets in, and wuch roturns are roported
fron the Fehmarn Bell, the Kisl Bay, the Greal Belt and the Sams?
Balt (tolile 4). Gencrally however, a great part of the cod remained
the wholo Livst year in the castoern Bay, and the euwigration amounts
¢xeeptionally to no wore than 23 %,

Tn tho nexwt year (1970) at the sawe place in the vastern Mecklen--
burg Boy taggiog experiwent no. 7 was done in the second half of
Noveuber, Tn this cuase the enigrabtion awounted to 51 @, a quite
norwal Vuluu, for in most years in Docember/Januury sots in a
wintering and spawning wisration from eastern Bay to ths deaper
wostern Baye. Thus fi thiv experiwveat 42 & of the recuptures cawe
rron western Hocklenuurg Buy. 1n October/Novouher 1970 also in
wustorn Mocklenburg Bay bthe ralher nuworous tagging experiuent no,6
was done. I the fivst month abfter tappging there wus a high fiohing
intensity wear the tupging place, wnd the nuwber of recuaptures rised
vnusually (bable Sb.xnt Lhe sawme Giwme the Lirst wiprations to eautern
Buy could hie nutiﬁﬁﬂ; Spowning aigcatlions o the Eiel Bay and the
OQroat Pelt wore concentiabed in January and rFebruavy., ITo saawesr 19973

Lhore was distinet sigration to thie castern Bay,

Thes low wean lenpth of cod in all expeciwents 1a Recklenburyg Bay
in 19000 and 1970 rémtriuuud Lha paracentage ol distaat nlpgeations,
enpacietly fn 1970, tn table 4 way be geen thab in Cho weosborn hay
Lheo wigration In a1l urpecinentys wan {zom western pavt 20 - 46 90



“,and from the whole Bay 9 - 31 %, In the eastern Bay the amig,rntlon .
Afrom eastern part was 23 - 67 % snd: from ‘the whola Bay 9 - qq %y

:_f‘The percentage of emigration in all exporiments and rehions is da-
-f‘termined by mean: lenﬁth of cod, For a mean length of about 40 cm .
" -the’ emigration way. be perhaps for the Bornholm Basin 8 ﬂ, for the

‘ 55fArkona Baaln 33 % and for the Lecklenburg Bay 31 = 35 %. This con~
xl‘frontation showa the diatinctiOns, gxisting between the Bornholm !

i

" Basin and the weatern ‘areas and being ‘established in first: line |
: hy quality of Spawnlng placea and racial differences of cod. o ".'

' In'all axperimentu in the Mocklenburg Bay distant migrations are

~concentrnted to the length-groups of 40 - 49 cm and 50 - 49 cm

 :(table 2). In some cases, when length~group 30 - 39 cm is especially
. DUMETOUS, ulso 1n this gronp oxist sporadic migrutions ovor loo -
140 n.m,

The most frequented directlons of mlgration are in the western Bay
“eastward ‘and in the oastern Buy ‘southward and westward., Distant
~ migrations areimainyy restricted ‘to west and east.

Pishing mortality -
-Some calculations of fishing wortality ¥ are quoted in table 5 o
(Bevérton and Holt). Tho values for calculation are taken from the
calculat&d Tegrossion line of the five firnt natural 1obar1thms

of three month returns.

Moreover the fishing wmortality of all marking experimaents was cal-
culated in %he same way. Tho calcnlations may be summarized by

regions (w;.noub vhe rosults of Lj?l) and vhen gives the following
nean data: L '
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Koeomm G2 - 70

"\ié&rk Mouth Moan length in cm ¥

- Bornholm Basin »

1959 . IV 57 0,39
1966 /X Ity 0,43
1968 o 1Y 41 17
Hoan 59 « 68 ur 0,66
CMean €6 - 68 43 0,60
Arkona Dasin
1959 Iv 63 0,0
1962 YL 53 0,31
1966 IX 34 0,54
1669 IX h2 0,31
15668 XX {3 0,75
L1569 . X 33 0,77
Lean 959 - &Y 44 0,55
lean GG -~ 69 37 0,59
Wostorn Mecklonburg Bay
1965 V11T 37 0,u3
1967 I 40 0,78
196YH V1T 39 0,29
G770 X/X1 33 0,47
Koan G5 - . 29 0,62
LDastorn Meoklionlineg oy
1962 AR 44 0,29
LH6Y ot 0,53
1569 V11/Vait 26 407
L5950 XI/411 34 G449

28 v,



In MEcklenburg Nay the mean length of the marked cod is nearly the
same as that of the yaarly analysed cod, which givos from age-groupT]
ouward in the last 10 ywears a total wortality Z of 0,90 weighted
wean from age compozitioun, When 2 is 0,20 wnd F 0,80 or 0,62,
the natural mortality M will be 0,30 or 0,28, a quite normal
estimation for the Baltic.

In the Arkona Basin 2 is for tho last 10 yeurs 1,01 (boginning
with age-group II). When P is 6,55 , M will be 0,46, which is
a somewhat high cstimation. But it we take only the tagging experi-

ponts of 1966 - 1969 and also tho anulysed cod of the years 1966 -
1970, tho data are better Litted in tine and in length., Thon I* is

0,59, % 1is 0,92 and M will be 0,33.

If we talko in the southern Bornholmm Basin the tagglng experiments

of the yoears 1966 -~ 1968 and the enalysed material of 1967 ~ 1989,

F is 0,80 frow age group IIT onwurd , Z is 1,03 end M is
therefore 0,23, This cutimation wmay be a bit teo low due to the
ract, thut the wean leeth of the tagged cod (43 cm) is rather
high, campnréd with tho woan length of cod of age groups 111t in
the yearly vateried, With growing length 2 also grows, ujoe groupITl
heing not cowpletely recruted. From ags—-group 1V onward instead of
1,03 £ will be - 1,57. Thovefors 2 = 1,03 muy be a bit Yoo low

iy cod with a wean length of 43 cu. . .

On the whole, in all regions the calculated wean cstiuatlons of
fivhing wortalily seenm to We rather valld, cowpared Lo total wor~
gulity ol cod, which has nearly the sume length-couwpositicn. Nevor~
theless tho separated tagping expuriments show rather different
Lurtuelities,
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Tahle 1 Tag~ing exosrivents in the overiod 10656 -~ 1u71

Experi~ Deve of Tagping Pocition Nusber  lean Recaptured Lag tyoo
Cmenh tagging  locality - tagged 1cn'tn 1et year .
no, ' _ Coen in &
1 21.11.~ Arkona ‘Aof“’b 954 42,8 26,7 A - tags
27.11.68 Basin S 13 54’“ polyssryzrol
2 1.12. ~  Bornholnu 5404°’h 934 40,8 31,4 IBA -~ tags
4,12.68 Basin 3 1574215 nolystyrol
3 24,7.~ lLecklenburg 54°15" 318 28,9 13,5 IEA - tass
25.7.89 Bay W 11%51%8 polysvvvol
4 26.%.- lecklenborg 5vg 6111 1611 26,8 28,0 , LZ4 - %ags
16,69 Bay & 127125 -~ polystyrol
9 8,10,~ Arkona s4 27'W 786 33,1 1743 red tags
11,110,689 Basin 35 . 13 Ougim celluloid
6 21.10,~ Vecklenburg ;4°45f 737 32,7 24,6 2ed tags
v : 23.11.70 Bay 11 %4018 : ’ celluloid
7 B ¢ i P JVCATeuhu¢ 54 2 Y] €19 © 33,6 21,4 Red tags
112470 Bey = 14 108 celluloid
8 10,5.~  Arkena 55315'n 801 34,2 3,4 Red %a3s
. 1.5.71 Bagsin U 1472818 celluloid
9 1845.~  Bornholn 55 30t 963 48,3 6,5 Red tags

0:2.71 Basin U1 33%78rtm B | celluloid
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Table 2 (continued)

Length

Straigth line distance

: in n, o,
Exp. group . from O 10 20 30 40 50 &GO 70 ©O 90 150 110 120 120 140 150 200 2502>A( Total
S mo. em %o 9 19 29 39 49 59 69 73 €5 9 105 119 123 139 149 159 249 23y 7499

6  20-29 5 6 3 = = 1 = = = o e « 4 4 e - - - . 15

20-39 33 08 1 2 3 2 1 - 1 - L - - - < < - < 4 13

LO-49 T e T I

749 T R T I S T 2

Total A R - A s T =T

7 20-29 3 - -

: 203 61 45 11 4 2 1 2 1 2 = 1 1 = e e e e e e 7]
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Lo~ 3 2 2 - = 11 =4~ e e e a2 e e e e -1

7 4% R I e T 5
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9 30-39 101 2 = we = - 1 e e e e . e e - e - 5
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5059 1413 1 5 1 1 2 = = - = = 1 = - - - -y

60-59 - 1 13 7 1 e e e A e . e e . - 5

7 &9 R 1
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2 Distonce and divection of vicrablosn dn g oing - 9 dn Gho Simsh voor
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Table 3 (continuegd)

Straipth line distance in n. w.

Exp. Direc- 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 200 2,07299 To Without Toe
tal

ct kY
o H
(o]
1
\O QO

Lo, t%ion 19 25 39 49 59 69 79 89 99 109 119.129 139 149 159 249 299 recap~ tal
‘ L. JIUPREN B e - ‘ tu.re " . .
- local.
6 ©* 31 g2 17 2 4 1 = = = e = e e e e e =L sy
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W 2 03 1 - 3 2 1 e e e Tl e e e e e e e e A3
X - R e - T e T e .
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7 E 22 01 m e e e e e e e e e e e e == 24
S 57 23 = = = e —m e = e = e e = = e = e e B0
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] I .
1ol g b o4 c 11 5 5 24 - = e i - = 2 e = Y0 .o /6
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Pavle 4t Regional distributica of rccaptures in tejging emperivenis of GUR in tae first year
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Bas N
Yay 1971

iﬁﬁl;mﬁ,‘ ' Fonbthly number of returns and fishine wortality
, o Bonths: 1 2 3 & 5 67 8 9 410 41 412 12 14 15 Fisghing
Zxp.- Locality Humber Days:s ~ S ; . nortala
no.,  and time tagged fronm 0 20 o1 91 122 152 1183 213 244 274 305 335 3656396 427 coeif, -
. . ~to 29. 60 90 121 151 1E2 212 2432 273 204 324 365 395 425 456 o
17 Arkona 954 . 51 56 54 3% 45 19 12 4 2 4 - 1 G 2 4 0,75
Das,.S : ~ : :
lNov. 1568 o ‘
2 Bornholu 984 0 77 55 39 32 19 7 5 3 =~ 2 - 2 « ‘4 1,17
Dec, 1968 ‘ o v ,
3 lleckl, 318 1 3 1M 7 8 5 4 2 - 2 =« - 3 1 = 0,29
Bay W ‘ . . o :
_ July 1969 } e ' .
4 I'eckl, . 1611 40 49 115 93 70 35 22 24 14 3 3 3 1-3 5 1,07
Bay E : ) : '
- duly 1969 | |
5 Arlona 766 - 21 43 19 14 9 20 5 =~ 1 1 2 1 - 4 - . 0,77
i . BaS.S . N
cct, 1969 ,
6 . licckl, 737 26 19 9 12 - 3 - 2 3 2 2 3 2 - 3 047
Bay W , .
Oct /Tov. 1970 :
7 leckl, 819 g4 12 12 29 8 9 4 2 9 7 4 3 6 1 3 0,48
Bay ©
fov, 1970 ~
8. Arkona 801 3 3 4 3 2 4 1 3 31 1 2 1 3 - 0,05
Bas M ‘
lay 1971 ,
Bornholm 968 18 14 4 & 3 1 2 & 3 5 3 © .o 1 1 0,11




