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I. Introduction :

Tagging of cod in the Kiel Bay was carried out by BAGGE (1961 , 1969)

‘and THUROW (1963) , suggésting that cod forms a unit stock in the

Xiel Bay with only little eichange with the adjacent stocks.In 1973
the author started a series of 19 experiments to study the tagging
rortality and the tag iosses of cod by keeping the fish in net cages
for various times (KOCK 1974).The net cages were located in the inner
Kiel Fjord (Fig. 1).The experiments showed that tagging mortality

was negligible in autunn and winter,.Therefore at the end of the last

4 experiments in November / December 1973 a total of 392 cod were

‘released from the cages to study thelr migrating behav1our A calculatlo

of fishing mo“tallty was baoed on the return rates,

II. Material and methods :

Cod were céught by trawl ghd set net in the area of 'Stollergrund!
and 'Stonl - Tonne Kiel A' ., The trawling time was limited to one
hour,After being caught the fish were immediately put into a tank

with a circulating sea ~ water system and then transported to the

cages where they were tagged.All fish were in good condition_.

Two types of tags were used @
a, the 'German Spaghettl tag' (LAMP 1967) and
b. the modified CARLIN tag (CARLIN 1955).The visibility of CARLIN

" tags was improved by adding a red - white plastic flag of 40 x 8 mm

size,
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All fish were measured to the centimeter below.The hean length of
cod is shown in Table 1 ,
Tab, 1 : Mean length of tagged cod

Tag type No. tagged mean length (cm) standard deviation

CARLIN 158 42,2 4.38
Spaghetti 234 42,9 7465

Cod were released on 23.11, , 5.12, , 12,12, and 15.12, in the inner
Kiel Fjord after a period of 15 -~ 22 days in the cages,

I1I, Results : A .
Recaptures

Within one year after liberation a total of 86 (54,4%) CARLIN tags and

114 (48,7%) Spaghetti tags were returned.136 (6849%) were recaptured

by German fishermen while 64 (32,0%) came back from Denmark,All. Danish
recaptures were in the period from December to July when the cod were
staying in the northern part of the Western Baltic for spawﬁing.164
(82,0%) were caught by bottom trawl and set net while only 5 (2,5%)'
came from line and fyke net catches,For 31 (15,5%) tags no information

" about the catching'method could be obtained.54,4% of the:retﬁrns included
‘information on the stage of maturity showing that 82,1%:5f the cod

were sexually mature, - o . : '
Migrations_

After liberation the cod moved to the outer parts of the Kiel Fjord,

Three cod which were returned from the inner Fjord wefe'caught on .
- the day of release.While a number of fish were captured in the outer
. Fjord (area Schilksee - Biilk) , the others migrated to the spawning

grounds in the northern parts of the Western Baltié.The fish preferred
two directions : some headed for the Little Belt and the Vejsnids -~

‘Rinne by Qay of the'Stollergrund! while othefs moved to the squthern

Great Belt by way of 'Millionenviertel and'Winds Grav' , which was
observed by THUROW (1963) too. , . ,
In January a considerable number of tags was reported from the northern

Kiel Bay and the southern Little Belt (20 recaptures).Four tags came
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back from the middle part of the Little Belt ( Holstebank , Thorghus,
S of Brandsg ).These fish had a length of 48 - 53 cm , S0 one can

~ presume that they wgré sexually mature.This suggests that the inner
part of the Little Belt . is used for spawning too (Figl:1) .

In March (main spawning time , THUROW 1970) the recaptures from the

~ northern pait of the Western Baltic reached -their climax (Table 2),

Tab, 2 : Recaptures of tagged cod during the spawning time in the
northern and southern parts of the Western Baltic,

ARecaptures northern parts ﬁ Recaptures southern parts

of the Western Baltic of the Western Baltic

n__ % ' n___ %
January 20 40.8 29 5942
February . 1. 5000 : 11 50,0
March 23 85.2 4 14.8
April T 53,8 6 46.2
May - | 3 50,0 "3 - 50,0

3

20,0 - 12 80,0

- From April 6nwardé~the returns from Danish fishermen slightly decreased,

Cod obviousiy migrated to the feeding grounds in the southern Kiel

Bay (Fig..Z);Since August no tagged cod wés recaptured from the northern
area of the Western Baltic.(Fig. 3). - |

In September the return rate suddenly increased due to one bottoh

trawl haul at the"Stollergrund' conéisting of 7 tagged cod.These

, fish had been released on December 15#h 1973 and probébly stayed

together, .

Thelpattexn of migration as ihdiéated by recaptures is biased to
some extent by the uneven distribution of fishing effort.It is
however fhought thgt the‘general conclusions arejvalid because
.fhe recapture rate of some 50 % p. a. leaves little room for a

completely different pattern.

Fishing mortality

-.The returns are grouped in time intervals of length T ( = 3 months).

The number n_ caught during the r*® interval between times rT1Kr+1)T

. is therefore :



-(F+M)xT F ., ., . -(F+M)T
r~ % % TF4H (1-e )
(The first interval after. tagglng is r =0.),
The number caught in succe>u1ve 1ntervals can therefore be used
to give estimates of F. ( Table 3 Ve T i ’ -
5 oy v (PN et o =(F4M)T )

log n = - (F+M) T + log ( By (1 fﬁ?. )
If log 1 is plotted agalnst T the rpsult is a stralght line thh
the slope -(F+u) T.F can now be estlmated from the 1ntercept of

the ¥ -»ax1s

log( © (1. -(FM)T ')) (GULLAND 1969) .
F+M

Tab. 3 : Recaptures compiled in three months intervals , .-

I 11 IIT . 1v P

CARLIN 45 29 .7 5 1,79

Spaghetti ' 62 . 26 16 10 1.25

The great dlfferonce in F between cod tagged with CARLIN. and Spaghett1
uag may be due to the greater vulnerablllty of CARLIN tagged cod
against set nets.Analyses of the recapture data during the first

three months 1nterval show that 46,3 % of the Spaghetti tags were
reprorted from set nets and 53.7 % cane back from bottom trawl hauls.

A

% of CARLIN tagged cod came back from set nets while only 20.0 %
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were recaptured by bottom trawl.The difference is significant
(x=29.56, FD = 1, p £ 0,01 ),
Both estimates result in an extremely high fishing mortality.No

further esfimation is possible as the tagged fish were all liberated

at one place and no allowance could be made for {hekfishing‘effort.
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Fig, 1 : Kiel Bay , Location of net cages , Recaptures end of

'November - February « No. in circles : Nq. of tagged cod
- caught at that locality



FPig, 2 : Kiel Béy » Recapturés March - May

Fig, 3 : Kiel Bay , Recaptures June - November



