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At the end of the 'fifties and oeginnin6 of the 'six.ies,

the to.al volume of Baltic fisht cought remained ~ore or

lese s.able at acout 450,500 tons annually. There was a

rapid increase in catches in the first half of the 'seventies,

when the total exceeded 800,000 and approached 900,000 to~~.

There is no need to mention that such an upward .rend in

Baltic fishery out-dated even the most daring es.imates of

~ potential cetches (Gullend 19 7 1) end seriously dis.urbed ?otr.

marine biologists and fishery adminis.rations of the 3altic

stetes. This was expreseed in the signing of an int?rr.u;;::'on-

al convention on the conservation of the living resources of

the 3altic end the calling into beine; of the International

Commission for Fisheries in the Baltlc Sea, to protect tee

living resources against irrational end over exploitation.

In ~new organizational system of Baltic fisheries,

the determination of the Maximum Sustainable Yielo. (~Y) a~to-

matiaally became the most important problem.

In ac;;ual fact this is a matter of the quanti.ative de

termination of such elements as: Maximum Equi1ibrium Yie1d,

~imum Sustainable Yielo. end Effortmax or Fmax expres~ed ~ot
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only as an exponen~ial coefficien~, bu~ in absolu~e uni~s cf

fishin/; effor~.

TvIO groupS of mathematical modele can be used ~o solve

this problem: dynamic pool models of ~he.Beve~on and Hol~

yield equation (1957) type and surplus yield or generalized

product~on ~odels of ~he type proposed by Sc~aefer.(1954, 1957)/

G'.l1land (1961, 1968), PeLlaand Tomlinson (1969) and Fox Jr.

(1970, 1972).
Because of the divergencies existing in the determination

of the age of fish and, what follows, the differences in growth

and mortali~y parame~ers, equations from the second group 

partieularly those of Fox Jr. (1970 and 1972) - were applied

to evaluate the MSY and ~opt (Effort optimum).

Assum-:>tions
This paper is based on the following 8ssumptions.

1. The basic data (mainly CPUE in eod, flounder, spra~ end

herring fisheries) were taken from the analysis of fishing

activity of the poliah 25-metre cutter fleet operating in

the fishing grounds of the southern and eas~-central Baltic.

It was assumed tbat a.l.l changes in the elements of activity

of this fleet were aimilar to those of the international

flee';; operating the same grounds. over the past 10 years.

•
1.1. In Dottom fisb ,(cod end flet fish), 'data obtained fram

"he use of a bottom otter trawl were epplied; the basie

for analyses of pelagic fieb catches being data from cat-

ches by means cf herring or apre,; pair trawl.

As regerds flat fish (c.9~ flounder), the data were

f::-om 17-metre cutters workinl; in shal.. lower ...aters and

fishing for such species to a greater axtent than the

25-metre cutters.
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2. In oerta1n oase. /ood, .~lat ~1sh - ma1nly rlOUDderl an anal

,s18 or homogeneous stook in 1ts geograph1e&! distribution

area was cODduo1öed. In the cases or herring a.Dd sprat, an

anal,s18 or la he1öerogenousl but 1öemporar1l;y well-de1'i.ned

oommeroial c CIIIlIIIlm1t;y, was carrled out.

3. BioJ.og1oal observations 1Dd1cate that with tbe e:z:eept1on

or spr1Dg herring or Swed1sh ar1g1n, ovor a per10d 01' two

,ears rwm1.Dg, each genent10n or rish invtstigated .iIl1'luenced

the oatch ,1e14. "Par this reuon, when a.na1Jzing tbe Cl'IJE/Ef1'ort

relat10DSh1p, the _an ror tbe last two ,ears was taken, apply

ing the ~or=lal

x X
i ~ 1-1

2

4-. It. was &881D8d that there was an e:z:ponent1al relat10nship

betweeJl the CRJB /01 aDd t18hing effort /XI. e:z:pressed by the

regression eq~U~:

los. Ut = m -_~1

wheJloe Ü1 • U 00. bXs.

Rasults

1'he 1.J:I:pU"t data to the regress10n equat10n aN given in

'fables lIos. 1 to 5.

~ result. or oaloulat1ons ere presented graphically in

a ser1es or 1'1gares !liDS. 1 100 5/. where tbe relationship

CJUE!.Urort 18 shDWJ1 1m the upper parts /A!. Tbe e~u1l1brium yield

ClU1"'f'8S are draWJl in tbe lonr parts or the rigures /BI. Tbe catche.

aga1nat efiort; taan ~ international r1slier1es over the past

.eTeral ,eara ha... al80 been plot1ied /13 ;years in the oase o:f the

004 t1sher'1, 10 ,ears - tlat t1sh t18her'1, 6 ,ears - herring f1sher;y~
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Bcltic Ood (~ables Nos. 1 and 2; Figs. Nos. 1 and 2).

~~alyses and calculations were carried out for 2 variants:

1) for east-Baltic "pure" cod caught in sub-~reas esst of

Bornholm, i.e. lCES statistical suo-areas 25 to 32 (Guli

of Finland);

2) for the above-mentioned stock. plus re~ion No.24.(Arcona)

where it is presumed that east-Baltic cod mixes vnth the

west-Bal.ic stock.

Cod stock from the Baltic proper (eaught in lCES suo-areas

25-3"2) •

Cod stock from the Baltic proper + Areona region (eaught in

lCES suo-areas 24-32).

,
C?tr~/Effort eorrelatipn eoefficient

MSY

Fishing Eifort opt (Xopt )

CPUEopt (Uopt )

CPL~/Effort correlation eoefficient

Xopt
CPUEopt (Uopt )

=

0.'10
133,211 metrie tons

80.000 fiching days

1,665 kgffishing day

146.204 me"ri~ .ons

80.000 fishing days

1 ,828 kg/fishing day

•
FIst Fish (See Table No.2 and Fig.No.3).

Flat fiah cateh data was uaed for this analysis, although

they covered at least 4 zoological speeies, the predominant

position being oceupied by flounder (from 70 to 90~ ir. reeent

years) and plaice (from 25 to 5%). Several authors have 00-

served that plaice spawns exclusively in the Bornholm DeeP

and forms one 'reproduction cOQmunity in the Baltic.

The ease differs as regards "flounders, as they spa\vn in

both 30=rjlolm and Gdensk Deeps, thus forming two separate re-

•
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produetion eomcunities.

The nursery and feeding grounds OI all these speeies and

populations are mainly loeated in widespread shallows in the

southern 3altic.

The Iollowing parameters were obtained from flat fish

assessments:

CPOB~CIZ1: oorrel&1:1on coet101eutz

IISY

:Igp't

CIU~ /OvvtI

•
•

•

0,71

6.!22B _trio tcma

240,000 tiahing ~. b;y
1?__tre cutters

26 k&'~.

Baltic Rerring (5ee Tables Nos. 4 and 5 and Figs. 4 and 5)

The southern and central Baltie is inhabited by a whole

range of loeal herring populations, eaeh differing from the

other·in morphometry and physi 010gieal eharacteristies (growth

rate, natu::al mortality etc.). These herring are the subject

of international exploitation both in the spawning phase (ine the approaches to the spawning grounds and in the grounds them

se]:ves) and in the feeding phase in the o~n sea. POl' these

reasons, to simplify matters, herring resourees have here been

treated as one commereial eommunity for which all ealeula.ions

have been earried out following the aeeept4d seneme.

In this ease the CPUE has been expressed in the form of

one day's fishing by a 25-metre cutter working a pelagie pair

trawl. As this teehnique was on1y universelly adopted by

Po1ish fishery after 1966, aseries of annual data·beginning

from that year, was analyzed.

Caleulations were carried out for 2 variants: for the

softth Baltic fishing grounds (ICES sub-areas Nos.24. 25 and

26) and for a wider area i.e. the south Baltie and soutnern

part of the centrel Baltic (ICES s b-a~eas 24, 25, 26, 27 and 28) •

•
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Eerr~ng co~rcia1 conmanitv eXD10ited Ln the sout~~

C_ UE/';ff~rt .::orrelation O~

132,217 metric tons

= 160,000 :t:ishing days

=826 kg/fishing day

Ba1tic !1erring cOlJllllSrcial eommunity !!xnloited in 1:he soutnern

end Dartly central Baltic.

CPUE/Effort correlation coeff~cient

Ir:SY

0.'"
200.1 907 me tric: tons

= 220,000 fishing dars

91' kg/fish.day

Baltic Sprat

Analysea of available sprat fishing data did not show

any relationship between CPl:JE and Fim ing EHert.

~------------- --

•
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Tab1e 1

Catch and Fish1ng Eff ort Data on Cod F1shery the Baltic
ICBS subdlv1s1ons Nos 25-32 Po11sh 25 m cutters - bottom
otter trawl.

Years Catch . C~P.U.E. Effort 2 Years
subdlv. fish1ng average
25-32 day Effort

1961 111~098 956 116'~211 -
1962 115~268 1~135 101~558 108~884

1963 125.107 1.344 93.085 97.321

1964 99,315 1~O56 94~048 93:566

103~051 98;.549 <
I

1965 101.402 984
I

1966 132:'719 1:214 109.324 106~187

1967 132~443 1:386 95~558 102:4lI1

1968 152:909 1:466 104:303 99.930

1969 143:003 1.898 77:582 90:842

I19~ 144~718 1:962 7?;:7OO 75,5'71

19'71 118;564 1:5~ 75:5l8 74:6?;9 I
I

1972 143:279 1.896 75:569 75:543

1973 135~981 1;537 88:472 62.020

.
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Table 2

Catch end F1sh1ng Ettort Data on Cod Flshery in the Baltlc
Proller / subdlv1s1ons Nos 24-;2/ Polish 25 m cutters-bottom
otter trawl.

Years Catch . C~:U:E: Rttort 2 Years
subdlv. tish1ng average
24-32 days. Rttort

1961. 117:100 956 122.489

1962 121:685 1.135 107.211 114:850

i963 1;3:580 1:344 99:389 103:;00

1964 106.549 1.056 100.898 100.143

1965 116.219 984 118:109 109~503

1966 139.472 1:214 114:886 116.497

1967 140~528 1:.386 101.391 108~138

1968 168:695 1.466 115.071 108.2;1

1969 165~095 1.848 89.337 102.204 .

1970 162.294 1~962 82:718 86:027

1971 128:047 1:570 81.558 82:138

1972 153:755 1.896 81:094 81~326

1973 151:936 1:537 96:852 89:973



!l'ab1e 3

Catch 8Dd F1shing Rttort Data an !latt1sh / flOUDder and

p1aice/ P'1shery 1zl southOrD Baltic /subdiVi.s1ans Nos 24-2E1
17 m cutters ~ bottom otter traw1~ .

Years Catoh CJ>~U~~ , Effort 2 Years
subdiv. . Ushizlg average
24-26 days Effort

1963 3~957 16 247.';12
-

1964 3.294 5 658~a:>o 453.0:56

1965 3~921 9 435~666 547~233

1966 5.727 24 238.625 337~145

1967 5~477 11 497:909 368:267

1968 6.309 15 43:):000 459:254

1969 5:9(lll 22 268.36:; .344~481

19'70 6~103 27 226:037 247:3:)0

19'71 5~133 27 190:111 3:)8:074

1972 7:862 17 462:4'70 326:290

,



.., Table

Catch and Fishi.ng Eifort Data on Herring Fishery in ':he
Baltic lCES subdiVisions Nos 24 to 26 ( Po1ish 25 m cutters

pelagio pair tr~.l.(

\

Years Catch C.P.U.E. !'ffort 2 Years
subdiv. fishi.ng average
24-26 d~s Effort

1966 72-3:56 1.236 58~540

1967 106.475 1~479 71.991 65266

1968 128:454 1~239 103.675 87.833

1969 93.325 1.267 73~658 88~666

I1970 120~O59 1~414 84.907 79.282

1971 129~903 1~121 115.881 100.394

1972 136~131 1~O96 124~207 120.044



Table 5

Catcb aod FishiDg E:t':t'ort Data on Herring F1shery 1Il the
llaltlc leES subdlVislons Nos 24 to 28 / Polish 25 m cutters

t>618.{;lc 'pair trawl.1

Years Catch C.P.U.1I'. Et!ort 2 Years
subdlv. tishing average
24-28 days Rf:t'ort

-

1966 139.456 1.236 112~828 118.74?

1967 184 ~.375 1.479 124~662 118~745

1968 207.016 1:2.39 167.08.3 145.872

1969 163.207 1:267 128:861. 147.972

1970 186:668 1.li14 1.32.014 1~.4.37

197.l 200.057 1:121 178.463 155.2313

1972 220:648 1.096 201:321 189.692

..
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