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F10under Migrations and Mortality Rates
in the Southern Ba1tic

by

.W. Cieglewicz .

In the tagging experiments conducted during 1960-1962, 2550 flounder (Pleuronectes
f1esus L.) were liberated in the Southern Baltic, muinly in the Gdansk Bay. Unti1 the
30th of June 1963, 532 fish were recaptured. The percentage of recapture in these
experiments, rnlounting to 20.9%, is higher than that obtained in our pre-war experiments,
vmen the total recapture after severul ycars only nmounted to 16.17% (Cieglewicz, 1947).
This difference may be caused by the greater intensity of fishing in the last period.

The comparison of the place of liberation und the place of recapture as presented
on Figures 1-5, affirmed the conclusions on the migrations of the flounder, druvm on
the basis of our previous experiments.

In the southern Baltic, the f10under undertake soasonal movoments between the
coastn1 und deep water of the Gdansk Bay end Bornholm Basin, which are tho spawning
and feeding migrations. Apart from these short-distance movements, some percentage
of f10under undertake much longer migrations (150 s.m., or oven moro), mostly dirocted
westwards • In severa1 cases f10under liborated, in Gdnnsk Bay was recaptured in the
Bornholm or Arcona Bosin. Migration of the flounder from Gdansk Bay to Bornholm and
Arcona Basin, may probab1y be exp1ained as the return of the fish to their place of
birth, from which they were passively shifted eastwnrds by thc current in the stage
of egg und larvae.

In severa1 cases distinct 1ength incrcments of the tagged f10under vrorc obsorved.
The largest length increment amounting to 13 cm, was reached during the date of libe­
ration 6.IX.196o und the date of recapturc 5.IV.1963.

From tho numbcr of rccaptured flo~der in the 3-month period summed together in
all experiments conducted during 1960-62 (Table 1), the fishing mortality' is calculated
similarlyas in my prcvious contribution (Cieglewicz, 1962), using the follovdng
formula given in the book of ItJ.H. Beverton & S.Holt (1957):

F = 0.72 '

This va1ue corresponds to the annual mortality rute 51.3%, und is little 10wcr
thon that obtained in my previous contributions, based on the tagging experiments con­
ducted in 1960 und 1961, whcn it amounted to 52.2.10 (F =0.76).

Table 1 Number of rocaptures (n) and logarithm of the number
of recuptures (log n) in 3-month periodo

I i I !I I

I Yoar of ta,g,ging- 1960 1961 1962 rp,,+n 1

Number of taggcd fish 400 1159 991 22.5iL-
3-month period n log n n log n n log n n log n

e c 0 e

1 55 4.01 103 4.63 165 5.11 323 5.78
2 20 3.00 24 3.18 46 3.83 90 4.50
3 14 2.64 23 3.14 27 3.30 64 4.16
4 8 2.08 19 2.94 14 2.64 41 3.71
5 4 I 1.39 7 1.95 3 1.10 14 2.64

I I l176 I 532I Total 1101 255
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As the annual total morta1ity rato of tho f1oundor in tho southern Ba1tic
calculated on thc basis of the aga composition of the catchos in 1957-61 was 64.6%
(F + M = 1.04), hence the natural morta1ity rate is about 13%.

It is interesting to compare thc annual fishing mortality rate cn1cu1atod on the
basis of tho recaptures in separate years with the year1y Po1ish catches of the f10under
in the BaI tic.

Year F
Ännua1 fishing
morta1ity rate

(in %)

Yoarly Po1ish
catch of f10under

(in tons)

49.8

50.8

53.2

0.69

0.71

0.76

1960

1961

1962

1631

2157

2319
'-- --l- L..... ---l- l

The inereasing fishing morta1ity rate corresponds with the growing intensity of
fishing in thc last years.

•
In order to compare the usefulnoss of different types of tagging, two types of

tag were used:- in tho experiments conducted during January 1962 the p1astic f1ag-tag
produced in Po1and, und the Petersen ebonite dise-tag, kind1y givon us in exchange for
Po1ish tags by Dr. Otterlind, Sweden, were usod •

From 498 f10under tagged with p1astic f1ag-tag 107 were rocaptured - 20.7% were
announced within 18 months, Whi1e from 496 Petorsen disc the number of recaptures in
the same period was 148 or 29.8%.

It soems from this comparison that tho Pctersen disc-tag is more useful for
tagging of f1atfish than the plastic flag-tag. This diffcrence may also bo causod by
the difference in colour of the tag, which in the ease of plastic f1ag-tag (red) was
1ess noticeable on tho pigmentod sido of tho flounder than the colour of the Petersen
disc (b1ack).

Referenees

•
Bevcrton, R.J.H.

Cieg1ewicz, W.

Cieglewicz, W.

1957

1947

1962

"On tho dynamics of exploited fish populations"
Fish.Investig.Ser.II, XIX.

"VTedrowki i wzrost znakowanych storni (Pleura­
nectes flesus L.) z Zatoki Gdanskioj i Basenu
Bornholmskiogo". Arch.Hydrobiologii i l\Ybactwa
T.XIII.

"Estimation of the mortality rates of tho flounder
in tho Gdansk Bay".
I.C.E.S., C.M., 1962, Baltio-Belt Sens Cttee.,No.38



(1l

I

......
.....

. (\ (" "'.""".."-"'."""-,."........_..",_..'.""."',-"""."..,,,,......"',,,,,,..."....".•""...."",~ '...- ."" ...."""-"",-"."",,L)/~~~.r) "".".,..,_."..."_",_""""""_"""",_,._"._,,,,,_,.I1 " " ""11 1111"11,"111"'"11''''''••1011..".."."""", ..."""....""""..""....",..",,,,,.........,,,,,

... ... .""""'''.-..'.._.•'.''''''''''. '''''';.. .. '._""'-'" \ ,""..""."..."".."""".".",,,,,,.,,. . ~... """•.-"'. "--""'''''''''''''''''i-'''-':, \ ;• .. """"""."..""..,,",.; 0 / I / I ~lIu.II.. ' ltllllO'l"I'OIlullI )...... \ ( ~,," ",,,,,. . ..' ; I . g
It".IlIUl'"IIU..Uh'lI • .: .. I"" I ;..." ..' .. ,

....'lI.. III'.·llllU.. I I '... \.. !

"'''''''''''._-'''''.:";.' ;.: '\ I \ ~""""."."", ., I. =
'",III1I1I11II1I1IU ) / I ;

"".._-"""" , \ / s
,••",. 19.X.61 ,"', '" ) / ,
'10.XI,60, / ".• !...' / \ !! .. '. 5.IX.60, I (~ ,.. j/ \ ( !
' -,~; IX 60 ' ..•" "I J. ,

I -):>;: 6. • I \, j" \ I \., I' ":c 9.XI,60 • ._. . I "-. ,

= u ) '-'. / '\ =

= tj , I 61 •~'" J ,
' _w. 13.XI • .~ '. '-../ _ / ,' 1- 12.XII,61 ./ _, ,_ I ,

I ~yc 7.XII,61 ,I /-- ...... ,,),-/ '-, / / I
; -iK- I '.. I l. / ;
I / ( , ./ I
' . I I / '\ 1) ~i .) /'../ ( "\ 1'j (_ ) !I ,-./ "-. --- '\ , \ / // / / / I~ . _.J c' ..:(. ) I I J / ,
i..- .) V J I. ,

!) i ;::J <})) I. I'\ ( .. /"". / (/ \ \
; \ / \ ;
, • I / _./ ,~ il,~,. .~."". "\/).6 V\\ I"~' 1__-. j ".~' /~;»' ..-c:.• '- .\ "... I . ,

... ......~ .)' 0.. :.:.;"7'~1)- X <)~i0. ,.,0. /
/''.j · l~-<2'\5'OG.> ~II/'

. , / ,.') A. " 1-- .0- .-X;:

./ v v," -'-0:'
/ : / /' ~-',$ .

~.-/ \ ,



•
.. .. -'--'''-',.. .. """,-",,,,,,,,,,,,,,,,, ,

.""...."'"""''''''''''"""""..""",, \ ~""""",,,, :.. """"""-""-"""'" I , ,.. .. "''''''-''''r:r'l'''''''''''''''· J \ :.. ",,,.,,,, """"'''''''-\ VV I" ,..'" " "' '1" " )""'" ( I :.....".".".......""".".......""... . :..: \' -" . ,..."".."".."" "..""" ""." " (/'" \ " I i
""."."", ''', I I :""",--.".- '" \ I "

T"'-'- / f .,/ \ / I
; .'. 24-26.I.61 • ../ \,) /./ /' /' I (. ~I "'f 10-24.I.61, 3.11.60 ( ( ,:::::.::." / I, I
' -0- • / I I" ,~ ~i- 19.II.60 j' ""-._...,. \ / " ~~ ~~ 19.II.60 _ """": " ./ " / _''';i .>;,c 1l.I.61 / ~./" ')" C' / ) i
f ~,~ 1l.I.61 "" (",."..".,.---- '), "f

I ~: .II \// \ /' (I
I /) · ) /. I
' _____.0. I I / / j ~ §
, .-') • "', • I / ! '~
I .------ 0"-.-, ------ " \ ,/ / 6 I !
I I ~ (\ (.' \ / / /' I
; (" _.. '\ \, \ ,/1I A\" I/ ~
• I ",,,....... , u 1 0

1)/ (-~;~~ A.O~?~c:/o _..J I;

' ;';"c:J'" ".~ v' 66 /C'o (i' ........",0\ ,/"'r-.~.~. "-. ??ß. "',.L-·-" ----.. -.--: I' "i .;/7,0:-,:';----' ';.. ,'," "1> I
I::::: · / 1

i

/;:i )< ,,[ -" j /7
o ./ /? ';' .r'-" ------ ',. \."-."---""'"--" ----./ I.!

V' (\ f) ,,,,_,,,,,,_,,,,,,,,,,,_,,,,,,,,,,,,,,,,,". ,,,,"_,_,,,,,.,,,,,,"_,,,,._,,,,,,"_,,,__1ilS1~~ _"""_",,_,,.'-""'0_""" ••,,,"""."""."I ') ~~L.,,,,,_,_,,,,._,.,,,,,,,,,,,,,,,,,,,,_,,,,,.,,,,,,,., ...,,,,,._,,,,,.,,,,,,,_"",,.i C. 11111111'1111::. IHII.II,,'IiillnnllUlllhlUI

....
~

:;;....
8-
Cl
'i



CJ1

I

•

,
)..

\

• ... . ,'''".."''''''''''''''".,,,.,,.. ""':.. '-'-"."."'."''''''''''''''''.'''''''''. i"", , , I I i... """".""."..,.,,"- ;. ;.. "._"""'''","'''''''''''':/ ~ I / . ;"' "'.."""""""". • C., I \ I ~"""-",,,,,-,, "."".", J ) i', ''', ,
"""".". . . .' \, :IIlll'tllllllllllUI I /.", .' \ " J :

IlUlIOIlIUIlUU.llllnlOlllI·utIIUU '\ ~

""","."" ""'; • I ,
"_.,,,,,,,,,,,,,._--, • 1 / "

111'''111111111 / / / \ / :

.,,,.......,,,,,,.,,,.,,....,,. /~,

: '~'.

j "I, 14.IV.61 I -/ '; './ i/ \ ( I
r ~:~ 13.IV.61 • \. <);'() !
' ." 12.IV.61 / '--." • \. / "'" ,~ ~: 12. IV.61 • ._. ----.. '"..J / / ,
' "if: / /" __." ,.._. I \,

§ ,I, 12.IV.61 , ,--' / \ I "

I ~~ 29.IV.60 ~·V / J ;."// -i // / I~.~"- 7 •IV •6 0 / ( • '_ \ ~
; -.~, '\, / ,
i .v.. 7 .IV.6 0 • • ; I ''', , :

I ~#~ 2;:~~::: ('- (./''L../.,~ ?:\; 1.( {// ///) x (/ J I
j / "~''--'0 • /'

(. ,~ O.'Oe I

\ i,' ';
J () /• 1)( !.rA:c:.....~." '-<::.''''. /. _.~.~. ."*. /......,

i."", .- '~'----. /'t ....~ - /.,..i..................... __~....;:.
.. /" .i.* ,', ..: / * -t- J.. /; * ',,
! ~ ! </ * V.)I */ i,/ .
i" . ...-/ \ * /
' '", ......~. .. . '-../--
' !

I,~ \:.' ,) cl' _."",,,,_,,,,,.,,,_,,.,,.,,,,•• ,,._,,,,".

V ** ",,,,,,.'.",,,,,,,,,,,.'",,,,,,,,,.":\ ,. ......",,,,,,,,,,,.'.,,,-~,,:, ll~t3.=\=G:········.:l 'tll"tllI.,II,,,UIIII,UII'llllfll,ulnIfUIII"",IIIIlIlIllI>llIJHllflllllllll111'11111111"""1"1<'"""111111111"111"

11111'"11110'"""'111111111/111111'"11"11111"1'\. 11111111,,1"'"111111E.", '"'"'\) • ,IIIIIIIIIIIIIIUIIIIIIIIIIIIIIII
11111111,11110'"'1I11l'IIIIlIIUIIIUU'UU""IlIUII'11t~J"IIIIIlIlIIlIlI'



•

(J)

I

•
en ""'H'IIUUU"flllf'UU1U""UtlIIU'U"tlIIIU"nUlltU'""U.'hlll'".ltlll"IIIt.U." .."U"..'''''fO'UltU......hllIUllllll..'"tllOlI.II'"tIlU'"'''''''111111'"111111''''' ""111111111111 '"'11''''''' .uuu,,'II""lflllllflUIIIIlIlI"'''"'"I1I111II1I1IlI''''''''''"''D''""" "'"'"U'"oJ,.."tU'f""'"lflllllllllllflllllllllllfllllllllllll'llllft...""tIlh""""'"'IIII1I1"II""IIII"""'I04""\"IIIIIIIII""''''II''.'''''''1I11111'111.' ........

~ • - • 1 j " ~
~ ,I, / .: ....~ • I / I ~
~ !~~ 11-16.1.62 79 )* :........ '\ I" "J ~
~ -'cf- 1 I 62 1 "ä
~ 'I' 0.. 0 .r·) I '" (). ~; *~ 8-15.1.62 162 1 / \ / !
! :'7; 25.1.62 11 ((}C.··""./ \ / ~
~ .:-)t- 17-30.1.62 234 " ;:.. ::~.'.'~; / \ • ~
ä 11' • (\ / ä

/ \ .
/' i "-

~ / \:">. \ '''.,\
.---~ . ~_/ , ~\ jI f·_/~· / )'/ (i

~ '. ......) !Y< / ./' ---\ j !

i·~ \ . ~ // () I
I ~ (./ X ,/ // / I

/
"I I /

x!:l \ \ i
I .~--'. .J ilJr'~>.>:--- /) (/1 \
i ;;,../ ~\ ..--.... x t:. ("" /) )
= ..l --.......... .-•...-....... - ~.~. J •
~ ..6. .. .... ; • • ..... . :--- • "-.. x 'cih 6. Ii ././ .....>./J /.<..... ''')I~ I. \
: -----':: / ). ( •..".•r-............. x\.. 5<'.6. ~ X cP \
I /' /' . / Xl:;.: 6\ho"PQ\'" 6. 1::. } !
~'--. ~ \ :/ (~\ ~.,f>~I>Q6.6. / I

::~=_-=::_ \ / X x-fi) X6. A0~ - ./ •t:. ·~~E;;.~~X /
.......... /' X)<~·~"xx6.X x06. •

........._ • ...---..---.\ XI'. p\ X /

=.1=:, ( ) '-'-' / • X;~<~
··i /'.

r~~ ". II C " " "" " " " "".." """ " "' "'



... . "'.."-'''''.''''.'''' ,-, :• ._"_.'-"'."".""""''''''''1"- I"'''--'-'''''''-''''. I • !. IUII1I7"·"""·"" / \ !'1IJ',.,tllltJlIIIIIIIIII'lllllUt 1 / !
'."-''''._'-', L-' .,

" "" .."""7··... J' : ~ '\ t,\ (\ J ~"
,-,,,,,- ",,,-,,,,, ,

,,,,,,_.,,,,,,, . " .' .
Itlilltlllllllfllllllilltttllll' !. \ \ ..i."

It/lUIf""'"l1l1llllfllfl."lIl1l'" I /
UIUIIIIUflUIIII,lItlllll"jtlIlIlIlUUIIUIII,"1 ( • •••r·l.: '\ i

.'-'._.' . / .... . / \ . ,
I=i....= ,I, 50 / /. .!..) f ../ !// I I !
. ,:;- 16.1.62 28 • ( ,. • / \. :~O~ la.I.62 162 {. , I, {\ :I,~. 8·15.1.62 \. • \ I ......... i

I !$: 17-31.1.62 244 j ......_:::::....::::.""1_-1 / ~.'\ I
I 11' / ./.-./0...... ,./ (~ / / I.. , ..
!. '~"/ ,(

/ \ ~ / ,
' . /. ,! /j \ i / \ i
! . • . I" / . ;
, .~ I ( I;, ,/ / ~.; .~', \ I

' -./ (~ ') • } I { ;

! '-.,.-. <" {....\', :} / ";' I
I r

o

~ ., ••••\ ( l/ ( ( i
I==..J C-...·~·~.J / \ I

\ ". / .J i' ) / -' ,~ f·" .-...." ";"'. !: I~C:<""" ...--.::;-.,~.-.~ .----.~""/f";,, h I1==.-. _. --.... -./ l\) . /./.) @~~~~~, I

I / J .r ;~ ..,;".! 'ß;). . I
! /' / //::::-. "I:.r-; i:=.

i /'! .. / . \= '/:, •••••

! . :.../{ / ,r-.~. /' . \, • I
\. .----.~.\...~/" I

.. " \ ..

lM,\ ( ._,,,,,,,,,,,,,,,,..,,...,,,.,,,,,,,,,_,
i ~ IlllU'lllllllllllllltllollillUUlIlII' .""'.,,,,,,,._'.,,,,.! .."""."",,,,,,,...,,,,.! """....".... ",,,.....i Illlllllllf'llIllItlllltll'UHlllUttWilllllIlllllII"


