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Thin paper. nhows" on the.·ba.{3i!J~of:: theore~i6t:!-1:.'Aatti.of,'.:'·uge. 'cf,,;"
"fu!l recru~trJ'lentand age.;';'dependentnatural'.. mortality .rates . '

.the 'influence of,.explo,ito.~iloni·pattern:und, ·!if:\tu,r.al:condttionS·
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:iri'::~'~~~er.-,tocons'~ru.ct the curves of yie'ld-per,":recruit (Y/J:{)
."and":ftj>awning stock-per-recruit (SIR), 'equaticns presented by

Barmann and BerIJ.er (1979) were used:
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where

"'.' ~:,F '.:. =.muximum 'fishing mortulity rute at age (this correcponds •
;,.'::':; ·::~."to :b' whel'e p.t'o 1.0),.
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; ." p.r.· :; partial recruitment,
. .' i! ~'l .' .

.. ··':p~8~ :::.proportion 01' spawners,
, . t ~ '. • ,

'.,S~:·'· = spnwning stock Si7.0 by weic;h'~,

"'w' .:;' m.ean weight at neo •

~;. The !)roportion of spawnera used 1'01' .the c~lGulation und baoed
, on own obse rvut ions are aß folIows: ..

proportion ot spHWUer1:1 by

•
o·
1
2
3

0.00
0.50

'1.00
1.00

0.00
0.50
0.75
1.00

- .
1f1hough thc proportion of nplWll.1lH'f: ChtJtJg(lf:! frorr, ~felll" to yoar,
perhnpn i.n C()llI1CC tion VI ith C;lowth, t1w lwcd da (;u noem to 'be
n 1 on ß te rr~n cl ave :raGe.

Aß lt (~nn h~ F!Col1 frcrr. Lhe vn]ueo 01' f.irJhJng mOl'tl.lll ty calell}utcd
by tbc ~'JOi-'ld!)g Groll)>, UWl't::: ure d if.l'ul'0nC(:n in !lt»l or full
lOC1'ult: r.1r;,It (IL, p .. r. ;;;: '1.00) J'or t.11c: d.i.L'fercnt l.Ifl[JC::}[Jtnent lltlil.n.
t'l'Offi tlli~i l;bc queDL i.Orl <tl'.L:'1E;D, wllnt iltO:~ tl}(; üfL'eets of [(n:,/ change
in Ur}.: of fLll1 ]'ce'l'ltLlj,~vnL. 'J\jlC: r.;hIf\(; qlWlltJCItl <"l'luer;, howevor,f'ov
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a chunging pattern cf natural dorto.lity' ao ii' wan rliacuoocd irl
connection wi th ch~ngine Pl:'opo~tion of pre'd~toro und f':t."0r tn
the Baltic Sea dur~ng ,tho lust·.yearo (La~ncn; 1979). POL. chis
rounon nome vur.intiollsin natural mortulity Werc uscd for the
culculution of yield-por-recruit und' opuwning fltock~per-:r·ecru.lt
curve s, too. ' ;~."

,, .

.i'

Hti,.';;. ,
Thc reoulto will bo glven 40 by asseSLJ!l\ont unito •
Re sulto

. ''.,

•
§12E~!:~~~~E~~~!:~_~!}l:!_gg~_g1~_g~., "

.•..., .. "

Thc yiold-pcr-recruit" und ~spawning stock-per-rccruit curycn for ..
.this 'asEJenom.ent unif are·' shown "in :t'!gUN J. There are flat-. . ,
toppeuYield-per~recruit :CU!'V0S'; for an .aga of. full rccruitment, '
(R) fr.?!L age groups 4 +.to 1< +.'WhereasFM~x ~srcached. nt e '
VOl'Y h~gb.level of F for R = 4'·+ to 2 +, U-c . R = 1 + FMa in 1.40.
However thc npawning stock-per-recruit curves for diffonfnt R- .',
values are fairly similur for R. = 4 + to'2 +, hut. there in 11 .: '. "
steeper der.wending limb' of tbe opawning stock-per-recruit curve "
n R = 1 ,+ thon ut another recruitment pattern. Figura 2 ohow~ .
yield-per-recruit and opawnlng stock-per-recruit CUl'ves at R ;:: '4 +,' ':
but taking ipto consideration age dapendent natural mortality. .
That .monno that the valuea of natural mortality taken for' age . .:'
gro.upo 0 - 2. were higher than for tbe othe 1'0. \ This ia thoughtto. \
be rcunonnble. bocouse of' the fairly wo 11 Imown,uee dopendent :,. i:.l

diotrlbution of oprat in thc Baltic und thc feerling behaviour öf
predators. ' , . . '. '. ~ ..
Th'is figuro shows n' otrongJ.,y·,·decl'enoeu yicld per recruit in....

. . comparioon to figuro 1 end "af'd'ecreaoed spawning st.ock, too.

It
- .',

Figure 3 shows thc increosing yield-per-rucruit utF.' ut dCHi;r'(i.asin·if.
'" age of full recrui tmen t for thia nsse samen t unit.· FM!].}:: will be . '.;:

reachcd fOl' all R-vallleE.l only. at P groutor thon 2.5 .. ~ .

The s~uvm~g stock-par-recI'ui~ curv~" io ne'ü!'ly on tt'{e oriioo' -'love'l': ·
nt H = 5 .,. und:; + but it ,io lowcr' , d.t~ R = 2 .,. und i1\uch 1011'e1' '.
nt R =. 1 +..' \ ' i,

;", ~

Pigurc 40ho\<JO 'f'dt' R = '4 .... that.'e'npcciully' tho Yie{d-par-r~cruit,'
cnrve but also thc sp::lwn-lng ntocl~;"'per...recruitJ curVe :Cil'O on ß.

. very low level on condition of' u h'igher natural u.ortality.fron·"
aga group 0 to 2 in ußoe Dom.en t unit 26" 2.8. ;'

"
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t~a6Bessment unit 27 29 32., ....__'_..........--- ......... - __ -.e-. 1.__ .1. _

.Comparing f.igure 5 with t'igures 1 end 3 it 18 quite obvious
, that ~Max. j e J nr oh lOVver in the n'orthernmost assc:"8, :l\8ll t u i t

than m.1ine ')'ther two unito. Dift'erences in yi-J '1"'''1'- 'ecrLlit
ouryeaare low for different R-values •. "

\ '_~rE: 18 aste per descending 1imb of the spClwn.ing stocl· peJ':-
-- ·.nc~u-jjH~l~rv· fer the assesSllien't uuit 27, 29. 32 than for the

::iouthern B~ltic. Eapecia11y at R = 1 + low S~/R-.values ap:', n<3
at relative low fishing mortality rates.

An increase of the natuTal mortal"ty for the fir t three ~ge

groupe (0, 1~ 2) ut R ::; 5 + d{)es not cause such J1\-rk d chanen
of the yit11d-pel1-lecrult curve as in Cl ce ...·::3me. t unit 20. 28 •
but produced a distinct decrease of the level o' th v sp' wnioO'
stock-per-recrult curVEl (figll 'e 6) co

,
Discussion-The ore tical y ie ld-pe l'-T.·e CT u i t and spawn inB; stock-pe r-re crui t
.urvee conet ueted on the banie of internc.tional duta a~d on
~Oll1e own obs rva t ions flhow f r the Bal tio S n. Spra t stocks in
aOll\e respect a consjde.rable dependence on exploitation p'lttt::rl1
and on natura eonditiorls. Undoubt qly the exacL estimati n of
age of full reeruitm nt 18 ness cilry·to·pq'nt out tle effe t.
of fiehery on spnwning e.tock. Tb~ influenee of ab -ne 8ndent
natural D\O te.lity i8 ohown 'La be important for the e. tü' tiO.~l
cf yie ld an 1 spavvnil g st ,ele, tao. Once more tbe importnn("~, ur
used fiehing and natural mortality ri:iteo for estim:-.l.t:- o lU6C11lS :f01.'
r gulation afish stocks is cleur.

In connection Nith th~. preserJ't situation 01' the GD 'nt (lt cod
stocks and of Lhc yield of tlJe sp 'at fisb ry 'n ·U.·· Cen~l"ll ..
Bcltic, as eJsmnnt un1t 26, ')8, the distir t ini'll I1ce or theW
high na~urol lJ\o:r·t~ ] ity ratc from c ge 0 + to· 2 on y 18] d·· . r"':
r crutt and 8paWrl.i f; sto k"~per-rc .ru:lt ,Ll1\'~ Fl (.L'Jg. 1]..) "OLl)J I
fOT this a • e nsme n t I 111 t see llU3 'La bo of spo ia1 in tr,l'C ai,.

I?.puy·t Jf .1·' IOI'l:ill' GrOll 011 I\~l:,( ':'.'l' \ 'nt ÜL
t~ 1 a d . S Lv (. r ::., .i 1) t I c n--:1 L" c

:J CI!:;) ·c .liJ • ~'( 0/ J: 'J)

B )J'dl\~l"'Hl, lI, 111.1 rJ. l~, 'l'",: r'

n :\Lt'·I.[:t t. ,'"Ll'" k L:l; 'l'i,j;:1IIrr. .'i~1 L'lS
1;1)1:' L, 11 ~.: 1"1 I.. 1.'(. I ,il -: I t ~ I' 0<.1

. t' jo.; ) \:. I ' • I '17 :/.J: : :

.,

I t l ~ Ir.

:1, il}f l I \. i
,! I " <

•• (, fit 0): ,i ..... 1L 'LI jr: ÜP{"'j flloci i.l
",, :-1, '.no! :)' rOt ·lt..'rO~.f-\t ·!d.:Lng
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