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Demersal Fish (Northern) Committea

puma l'ünults of eod. taggi.llii .0'?cP(J!'l1lj911~~_of tho GUn in the Balti(~

~.960 - 1m

by
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M. ernOl'

Partly ~B u,contribution to thc international eod tagging program~na

in tho Bllltie in tho poriod 1968 - 19?1 9 Buceoasful taßßillg ex
perimerrtö wore düno and 7 978 colin bavo boen tiaggod, J~ 493 in the
11111t1c proper unu :3 485 in tho Mecklenuurg Bay.

U.:l..t.!n~.iL\.u.n!J T!,O t h od

',('ho tügging localitios auel dates aB woll nu thetag typO!) , tho tlOan

lOl1eth 01' tho eod und·the porcentaGo roturus in tllo firnt yoar may
1)0 fWOIl in ttlule 1.

In 0.11 cacos trav!l-cuuuht cod was uued, and tho 1'1 nh wan kopt in a

tank fil1 eu w1th BOß. watol.' befoI'o tllGE.~inß. '1'110 time uf truwllltg WOB
, ... "''''.: .

limitod to one hour, und only nurmally svJilnurlnG or sinkil1tj cqd wau
UllOd. '11110 tügging wab pOI'f'orUJod on bourd of the b(Jurchinc; 'vOfHJf;'l

tlGndlln ll iu 19GB, on board of COllllilOl'cial vflß::.JOls i.n 1969 D.1Hi 1970,
UnUJll uoard of tho FllV "Eisbär" in 1971. In thu cl::porimonts ';lO.l~/1. ~.~

tho t;ngs USüd woro JJOO tDga 01.' polyotyrolwith 0. whil;o pluotic flns
fQ]:' l/lJ.ttuI' vinluility t f'ixod to tho finh 1J]" ureon porlon thrond.

Tn ~,hot<:lm;illG cxpul'imonts no. 5 - 9 rBd ceJlnloid taGs wero fixod

hy 'porlon mouoft 1.

x/
Dl'. U. B(Jl~n'H'
11lGt; j !:lll; CUr Hoeh:3Gtlf'ineherei und li'io<.:hvel'oI'l101tuI~

HO;jLoz::1: - J.l::u'l61lo)w

GUl'lll:u, l)oc!.ocrat. ic Hopul1l1c

iud
Thünen
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Porcantaso returns

Thc roturns in tl1e first year clulngo fram 3,'1 to 31,11 % (tnble 1).
There sooms to l.Je a dependanco on the monn langth cf thc tam~ed

cod, on tho tag type, on fishillG lutensity in tlH:; tuCSlng arotl ooon.
aftor tagGinG, on tho wQather um] tho voauol. ita lOllGth und traw

ling Goal.'.

In 'thc tugging oxporimonts 110. 5 for o:xnmpl.o a low longth or cod

nnd a' now tog type are combined with rathor fcw returns. On tho

otber oido .thc 'tam.;ing oxperiments DO. 3 und l~ fIl the l.iecldonl1urg ..
ßuy nwin1y d lffer by tl:ic'ming locu1ity alld tlwrot'oro by finhinG ..
intonsi ty, boil1g hiGh in tbc austern area dnrlllg and aftel' taggl11g

1969 alld cam3iIIG 20,0 % returl'lrJ in tho eantorn oxperiment. UOl.'C
·to 'ehe wcnt cod was raro in summor und 'llltumn 1969, und tho low
fishlnG intensity rostl'ictod returun to 1),5 ~:'. In 1970 cod J flshirlf;

inGcnsity und porcentago roturns ara lll.Ol'fJ re~lllarly' distrihutütJ 'ta
tho ouseorn ond wostern Mecklonburg Bny. Exporitli\Hlt uo. 2 in cha

rnctoristJd by high fi.slling intensity ooon after taGclnc in tho sumo
woy ns no. I~. Tlle vOl'y lnw porcontueo roturnn of thu OXPOl'Ülloutü

110. 8 und 9 uro combinod \'11th li now t;llg type. u 10w finhing intenni.ty
after ta5~il1b' n lurGor VOSlJül with lurgo1'.' trawl und nunchino.

l1.iG.r:uti Enn

'rublo 2 shows 'tho rola.tion bot'J'JOon tho lonetb of coJ. und tllo uintwlCti

of migI'u'l;ionn. In tllll10 3 li11JY lHl f10eu tho dintunco und uit'ection

of' miGrations UlH1 in talJlo JI l;}w r&cionul dintrlhut ion. Tila ui.ntl'i.- .

bllti.oll of l'ocnpturns i.ntit::o UppvUl'ß fI.'OL'l to.blc 5.

11ü 1~ n!..Ji'.lEl_l~!!

ThQ 'tuGGluG oxpol'hlOut na. 2 iu tl 1(1 BOlll;!lüx'Tl HOI'nhollU Bou stm'toü

ot t}w lJegillniIlL,; oi' !)oCOl:llIOl' 196B.Ill !1ocuIil11fH.' und Janu:u'y n VQl'Y

ir~ttllHJivu eod fiBltory 1I0Ul' t!lf.l taeeinG loco.lil;y lIrol1ßht u. lot 01'

rocoptul'ctJ (CfJ.lJJo 5). In tbia tlmn thol'Ü WltS oply:'J littlo wierut'lOlL
1;0 t1l0 north, 1m" Lho llOl'thorn dil'octjOll atta:illc:Ll mol'O h1r,ol'tullcO

l in Folll'lWl'Y ~md h:~al'ch. PrOLl ·I;bo ond of l'.lul'eh 011waru the 1'0 V/HJ.'O t:nny

,
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opawuing mlE;l'ntions to 1;he northern Borllholnl Banin. As usually to

·tho. Arkona ßen in the wost und to the Gotlunu Sen in tha aast tho

numho?-' 01' miGratioIln wau not Grout (talJlo LI). novortholooß tho

lOIlGont miGrations wore lwticetl to tbo wost nnd thll anut (tabIo :3>.
~o the llOrththo cod lJligratod no more thun 80 n. Ill. It upponro from

table 4 that the eorl didn't undertuko migrations of 80 n~m. und

.' ~oL'e l.Jefore' havins reaehed a longth of JlQ em.

'_ In the socond docado of MllY 1971 u~lOtll-er tagginß exporiment. (no.9);
ilf tho nortborh :'BornholIJ1 Bea sturtod , which wo,o cllrrlod throllbb 'at i
~ho end ofthe' cod 60a60n on mic]wator opnwninß eoo.. '1..110 numbor of

r'otmrrw a1togotbor Wll8 low, IJut in tho first two montho •.w11on

HiHl\'lUine; still continued. oomowhnt moro nl.Jwldunt. An in' experiment

tio •. 2 tho cotl migrntod lonG uistuneoo only to tho oant und, t110 wost

(tabIo :3), lJl1t a. littlo lfloro to tho oust lH1 in no. 2 (tu~;ro~ Jl). '.rho
, nonthlJI'n llüCl'Ill.;iunn 1.'onc11oo. BQ n. Ul. Dintuncos of 90 ll. mo/uml more

were umlertolwn lJy co<l of ut least 110 eIn length.
,

," On tho whblO'· tho eod of tho Hornhohl Soa i.n ull oxporimoutn loft

tho region only to a low pel'Contllgo (0 - 23 ~~). whilo mierat ionn

tL'om tho Houtherll ·to tho nortlwrn BOI'Ilbolm Sou aniJ revorsu are

COUlmon •

•
f.r1w!lU. Hl1sill

'l'ho liuCf;l11G u.xporiulOnt 110. 1 took pluco at; 1.110 ond, of Hoverr.lJor 1968

in the oouthern Arkona 130:.1111 at a d opth of ~bOllt ll6 m. In NovemlJor

HIld DocoLibor thoro ure novornl roturnß lJotweon tho pluco of l'alülH:w
and IWßon. 'l'ho üOllthern migl'ut lon \'inO mOßt utronr.ly murkoo. in tho
first tOll dnys uftor tutjr,inc; •., ,1;utor on tho cod loft thlu locality
und l:.l~nd ovortho wllolo Arl,ona Bac;in, tbo wostorn BOlml,wlm ßuuin,

. • ~ ..'f. ., •

L'ho BouthoI'n unu rUH't;hern BoJ.t Sou. und tho 13outhorn Katlöogl:lt. In
I;ho j'lrot YoC!.l' no mOrE) t:rlfHl (;2 ~o' oE tllll r'üturnn CLIA:',iQ~i'rolli ArkoJlH

]\unin and 2~ % cnlIlO fl'OlJl l'cGiOll!3 to the WOfJt lilld lip.J.'thwont of Al'l:ona

EUE; in (tail10 'l) .. PrOtli 1:0.1J10 3 nppcuro tImt all tH.Rb:.:.nli luicratiorm
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w01'O done ilt wostorn diroction. Tho lDOIT!i d:iati~Ult rOcllptlU'O CllUi.Ü.

,trom castorn m:a~orra.k~ A eod of 67 em lOllGth misrutod 3'~5 n. m. in
76 uayo. All distuüt lUigrutiorlD woro t:lostly spawniJlfi migrations
unu ueroo w1th I.3pavminu uißrutioIlS in other youru.

It nppcal:s tl'ulU ta.ll1o 2 thllt only eoel of 110 em lOllGth und more

liy.oa tu tui81'ute laug cl istuncos abovo CO 90 11. m. ifho want for

d~Btünt mlgratiol1o incroulJos from tho ljO - 119 cm gro1li1 to tho

50 - 59 em Graup.

Thio also 1s valid for tho coll taliGod in oxporillent no. 5 nt tho

bogillIling of Oetobur 1969 south-euot of SUl:Hmltz in tl10 Bouthorn

Arkonu Buoln u't; a depl;h of lWllrly 21 fit but thift ~JUS ru'ther 1lttlo
ead ulld thorofaro d1.stuut llligrutiano (lrO moro 1'0.1'0. In tho first

t.WO Ulanthn a limited migration to tho north eOllld bo noticod. Thol.'O

aftor tho cod nprcud ovar the Arlwna und Bornhalm DaHin und to Domo
OXtOli I; ovar tho Bolt Sflu(tuhlo LI). MiGrations of lang distl'lllee wore

I1oticoo to the cant nnd 1l1aül1y to tho liOl'th (tuble 3).

•
i
1

I
GoiHjralJy' al~ omiGration of cou mora ntrouL;J;y' 10 marlwd in tho Ar-

b>nn B!1sin tiilt.u~' in thu BOl'nholl!l nualn. II; runeod in all o:Al)orlmoIltu

in. the firnt Y,ear fram 15 to '}l ~~t tho Inl porccntf.1GoB b0111~l COlli

'ilinetl w1th 8' Ü>w· mOlln lougth ur eoo und LhoL'ofoI'6 with a lot of:
jüvllnilo eoel;. ih' food ine l;imo th0I'O oxifJt 'llorthorn nnd f.loul;h3rll
foud inO canctl!1tI'uti,onp, which bhfm 1 it eIe mixing except t)1 fJIH1VI-

I1 i llg ti r:lO.

In Ua..v 1971 tum.~ing experiment nOt 9 was cal'riod out in tho Born
holm Gu.t (northcrn .Al'kona Buain) at n dopt'h of: about 112 m on foo
ding cod. This oxporiment gav,o without uifi'oronco in tho wholo first
yoat vors :fow rocaptul'os. ~'ho eou BpriHld IJlostly ovar tho nOl'thorn
Arl~ana BW31n und ·to BOillO llxtont ovar tho BOL'nholm Hanin (taulo t.).

Diot~iht Uli{~rntionn waro dono in austern und wOßtorn d iroctlon..'. ""
(tabIo J) und llY cotl OVO!' 110 cm ln longth.

"" .
'rhe tam~inG oxport'tUiJ,nt no. 3 at t~H.. ond of Ju]y 1~69 int.uo wen torn
ir6(:ld,0111Itu:g Bay \JlJ:l l~ot vury n\lf~.OI'I.1U:J. At; thin tiulO WO:3!: of tho, cqu,
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Imu alro(t(Jy 1,~ini13hod t;lw fül.Jdina [;llgl'UtiOl1 to lila DEt1'SoS, HlJd tho

wontOl'Jl r;;ccldollhlu'C Hay W.'llJ rar.hür t'UJp~y oi' cod. ~:.ho oxporimont;

l:'ovon]n U i'oodi11ß w.1Gl'i.iliion tu tlw oaur. (23%) ßl1Q frorH Jünuary onOM
ward n. np1.lwn.ing 1uicru t 10n tü the llOI..th-Wfwt (l2 ~~ j n t;ho first,

yeul.').

At tho' S{.lnif) timo (,July l<)U)) dün~(j fund .ll1ß COllcontrutiolls existod

j n tho Guntorn Bay llütweun l1cdlJul:' Hov und IJal'utJ I wldch gave:the

IHJtd.o f()!' tlJßGlng expfJl.'imont no. ij. 1'110 tut:.God coll rtJlllaineu nuur

tlw taGt:ing pIncn till l1ecomLol', hut bofol'CI tho end of DacomLer

tho~'u ÜJ u migI'lltlon t 0 elw FolJmarn I301t. Froll January ollwnrde u

dl~)fjinct tipo,wniuG lIligrntio!l Hobl in, lUll.l ll.uch l'otllrns are rllpol'ted

fI'O~i l;ho FühTll.:lrn Helt;» t1w Kin 1 DH.)', tho Gront Du} t .lUd tho Samsö

Holl; (tulil0 i 1). GOlJcl'l.l.Dy hONevor'. a gr'out purt of 'tho end remailled

tlJi' V,llOlo .flrßt YOU1' in tho ouuttlcn ßny, und tho oll1igratlon omoun1;e

lJ:{ecptlow.l.lly to 110 TIlOl.'O tj!Wll 2) ~L.

In l.lw nox!; YlJm~ (1<)'/0) I.l.ti t;!w nüll.o placo tu ttlO tHwl;orll 11ocLlcu·

llllI'i,.; Buy" t;1lL';Gin~~ cxpl;l'iononti no. 'l ...laD dono 1.n thu Liocond half or

No \,ih:11JOr .. Tn l;hio (~UGe tlw ouierat;ion UllJOlllll;o;J t.o 51 ;:~, U <lutto

JlOl'u;ul valuo, 1'01' in C10E,t ~Y'fl[lrti in lJocombOl'/JanulJry Hots In a

V!intliri,nr. hJld !:;}l~lwnl'116 lul.~ratlC1n 1'1'01;1 O!wtcrll Bay to tho doopür

\'IOot,erH Bay. '1'} 111:1 fu thU-.I OXpül'lu:dld; il~~ ~'~ 01' l.ho r\H~üptUl.'HO CuUlO

fl'üt;l \'JC;ltC:L'll I:lOel'• .1EllltllU"g Ib,y. 111 O~(;()lJer/NovÜiiJher 19'/0 also iu

~\·ustü.l.'n !,:t'H;JdonlillrG Buy (;110 l'ctL!llU' TIllllJürOll!l. tiiccinG <.lXpcrilQOnt no.6

w:w dOlW. In tllo fll'nt :aonth areot' !iilt.;t;ing thfil'f~ wuu 0 hieh t'ülhinti

int;i:uulty iJuJl' t;hu tug~.. jlll) p]aeu, i.lIlJ llw llllil,Ufll' of !'cc;lpl;uJ'03 l'hwd

UlJlWllü1]y (~db 16 ~j). • .1'1; 1.;110 H::WW tit~l t110 f.in:\t wi(:ra.tiow~ to e;:wttlI'H

Bu,)' (:üttll1 110 11lJt1C()ij. ~)p" ..·mil\[~ :aiG(,~lt.lollß to t;lio Kiel. H:lJ' ,md ·t;hö

Gl'uutl Tld] I; WIßt: ~:onr~(;r:t;1·11L:.HJ in :Imllwry ülltl Foln'uul'y. Iu :.illUU!lt}I' 1')'7-1

l.!lurd \",l~) dir.tillet; IJif;l'ii~i()1J to t.lHi IJHntül'Ii ll::ly.

'2hl1 lll'" 1;,('dll 1011eLh o1'coll in all dXptH'jlllCld;:j in t.lcckl~IdJul'b Bay

111 1()'.:) Lll'<! l'j'jü I'(';;l;ricl;o(j tl.,(J p,n(·.uJlL1(~(j l}l' dlfl!;i1l1t l'dLc:l'rlti.Otlß)

t::'I',i'~iuIJ.J' tU )~r/ü. !H L:lld.) 'I il1.IJ Iltl i..it:en UnI; .ill tlw \~·fJ.;t;ül'1i Ha,Y

1./1'" u1l:rutioll 'in 4111 i;~·.p(jdI."'Jlt.H '/-i'liJ Lr,\)!ll .... 0:jLür·l1 lil1:(; 20 -- '16 I~
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and trom the who1e B~ 9 - 31 %. In the eastarn Daytho a~igintion

. , '. . ," ' .
, from eastarn part was 23 - 67 % and trom thewho1e Boy, 9 ~44 ~G.

, ~ ,Thepercentage of emigration inn11 experiments and reG~ona 10 de- '
,:termined by meim lo~th of cod.For a wem longth ot about 40 cm

tha'emlgration maybe perhaps tor tbo Bornholm Basin 8 %, for t~e"

: Arkona 'Baoin'33 %and tor the Mecklenburg B~ 31 - 35 %. This con~
'. " . , '. .',', -,.,' .. '::':j' }

" frontatlon shows the distinctiona, ex~sting betwoen, the Bornholm I
" , "~ .1

Basin and tho western areaa and being eatabliahed in first'line
b~ qua1ity of spawning p1acea and 'racla1 differencoB ot cod. tt
Ina11 experimenta in tho Mocklenburg B~ distant migrations aro
concentrnted ,to tbo length-groups cf lW - 49 cm and 50 - 49 cm

:(table 2). In some cases. when 1är.tqth-group 30 - 39 cm i8 e6:peciallj"
,numeroWl. n150 in this grOllp eXi8t5~oradlc migrntiona ovor 100 ~

140 n.m.
, ,

, Tha most fre'quanted dlroctiorisof' migration ure in thc woatern Day
, eastworil '~apd in the oaotern B~Y'sollthV1ard andw6stward. Distunt

,,' migrntiona are, mainly restrictod<to' west and eilet.

Fiahins mortality

Some calculations of finhina morta1ity F are quotodOin table 5
(Doverton nnd Holt). Tho valuoo for calculation ara takon from tho
calpulatad rOGrouoion 11no of the fivo firnt natural 10Glll'ithrns
of threa month l'eturllo.

Moreovor thc, fishing mortu1ity of all marking oxperimonts wao cal
culated in. o-;;he t::mno .wl.l:y .. Tho culcll.lat ionn may bo t3uUlmul'i~od by

regions (\\~i·'.;tloul:; '!iUO rosulta ur' :i~71) t:L~lu~hcn (1i7e~ tha following
lllt1all. c.l atal
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, YOtn" fjout;h Mann longth in eIn
--'----~----_._-----,_._----------------_ .. _--.'.
Bornholm Bl.lsin

'1959
1966
). (,1GB

Eu Oll. 59 - 68
'r'J)M.l 66 - Gß

,ArtOllD. Dualn

IV
'!"'V'j"?'.L..J......\.

XII

0,39
O./~3

1.17
0,66
0,00

!::~?~ln :J'} - (>SI
t.te ün GG·.. 69

IV 63 O.CO
111 53 0, :U
IX J/f 0,5/1
IX '12 0,31
XI i~ 3 O.?5
X 33 0,'77

't5 o,~)5

37 0.59

VIII
IX
VII
X/XI

37
iW
39
33
37

0,93
o.11ß
0.29
0.'17
0,62

1. <jt:,2
l!.JC..'/
1()b9
19~'O

':..... '/')t,IC, - ,

Vl1/'h:.. I
X rJXII,

ll'i 0,29
,~ n 0,53.,'1","
:36 t,O'?
3fl 0.'19
38 , .. ~ t.",f)..... ~



In t1ecklenburg ßuy the menn longth of the nl:ll'kcd cod io nonrlytho

stirne ClS tImt 01' tho yOtll'ly ull!11ysod cou. wlüch ghos from neo-gronl)!)
ollward in tho lant 10 yoars u total uwrtalH;y Z of 0.90 wiJichtcd

UlOBIl from aga compozitioll. Whcn Z 18 0,')0 U11l1 F 0,60 01.' O,G2.

thc nnturul Ulol.'tality M will uo 0. JO or () ,2(l, a quite normal

estimution 1'or thü BuHi.e.

"

In tbc Arkana B:l:Ji.n Z

with ago-ßroup 11). When

io 1'01' thQ lust 10 yourn 1,01 (uoginning

l!' lH 0.55, 11 will bo O,ll6, wlllch 10

a somowhat hiGh ccti.muti.on. Dut H' wo tuko only the tnggi.!.lß oxpo:r:i- e
L10utU of 19f.6 - 1969 D..llU ulso tho unu1ysod eoel of tho yeal'o 1966 
1970, tho dnta 0.1'0 bottor :fit'ted in time und in longth. 'l'hon l' in

,0.59. Z 18 0_92 und M will uo 0,33.

Ir wo tnl:o in tue flouth'Jl'n BOl:nholm Ban1n tho tl.1ßglne e:~perilllent:3

of tbc YO!lTn 1966 - 1')63 and tlHJ u.nulynod muterial uf 1967 - 196'),

li' i5 0.60 fr'ulll 1..1.[;0 Gl'OUP III onwLlrd • Z ifJ 1,03 und M 1u
theruforo 0,23. 'rlü:> c:3tiumtion mny 110 a 1l1t too low duc') to tho

fact. tlw.t tbo r.GefUl lt:l,!~th ot tho tOGtScd cod (43 c.m) 10 rl.l.thel'
1l1Ch , cowp:1red with tho l"nln 1tmtith or eoel of üßo Groupn I1!+ in

the yeurly 1::.atEH'inl. With growinu 1e1l5t11 Z a.lüo tjI.'owtJ) UGO e;roupITl

l!oint; nOli cowple\;oly rt~Crut6r]. Ij'rom nCü-l';roup IV oIlwaro i.wJtcud 01:'

1-,0,3 Z \,,/1'11110' 1.5~/. 'l'Jwl'ot'Ol'tl Z;:; 1,03 Ill!JJ" lJo a. lll.i; tou Imv

Ül coll wtt!l a Wü,ln longttl 01' :0 CI:1. '

On the \.. ltolo. in aLl l'üeionlJ t1l6 onlculutlHl uoun (;;Jti.ü••.1tlol'l.s o.e
fi.l;hint~ lHO.t't,d.i l:;r f;c"nl tiQ 11v r<lthflr valid, cowp!lI:ud to total llwr

tl.ili ty 01: cod. w!üch lwr; IIOal.~l.y ,the IJume lnngth-cOillPO~;i i.; iOH .. N~)vor

tüe lO:JE: tllQ aOf"D.!"Jt;f.l(.l tDGI~ir.!:; expul'imontn show l'atlw ro d ifforüut;

li.ur' t;Ld i t i~ ~1.



Table 1

,.,.,r

•

E:rpcri
r-l:?~..,i;

no.

De.te of
t[tC;ginS

l.i:nCCi:r:S
locality

Po;:;ition ITu::'tJel.-'
taGsed

L:03J1
lcn~th

Cr.1

Reca')tured
1ct Yeo.r
in 1;

1 2'1.11.- A.rtona c;40 C -:l l r 954 42,8 26,7 LT~.A. - +-!1 ,-.~
./ . /.) l \Jc.:..u""

27.11.68 Bc:tsin S 13 054'E pol;:,-::r;; rJro1

2 1.12. - Bornholt1 51,0-'") 'r 98!+ 40,8 31 ,4 LI~~i - "t1'J..83t )..; j

4.12.68 Bo.sin S 15°42'3 polyDty:-ol

3 24.7.- L:8 c~:lenb ure 51~ °15 'U 318 38,9 13,5 LI:A - t2.$s
25.7.69 B&y \7 11 045'E poly,styrol

1;' 26.7.- r:.:ccklcnb u!.'g 5L}°26 ' 11 1611 36,8 28,0 L3.A - tass
1. G. 69 Ba::! E 120 12 ' ]j PQlysty:-ol

5 8.10.- .ArkonJ. 54°27'11 786 33,1 17,3 Red 't~G3

=11.10.69 13o.sin ... 13°45'E celluloidi::>

6 21.10.-' r.:ecldenb urg 54°15 'Ir 737 32,7 24,6 '":),~M tass.... '_ .....
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