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gliiGﬁ; j'Abstract o ' A S
E%:f',;f.Thls pnper hows on the basis of theorebicalsdataAOf age-of
© 0 full recruitment and’ age-dependent naturals mortnlity roates
"~ the influence of: exploitatlon pattern and natural: condi 1ons
~on yield per recruit and on spawning stock per: recrult :
.dlfferent sprat stocks in*the Baltlc Sea.z“

e L

‘“v,ReLnlme‘

;’f:Sur la- babe des donnees theoretiques de 1'age ‘du. recruitement:
“complet-et ‘deg rates de- mortalite naturelle -dependente.’ds; l‘age
e rupport montre l'influence de la forme de l'exploration et

H“dans 1a Mer Balthue.

y n;{

*f i“Introduction.

i{f!. f5jngur1ng assessmcnt work and discuqsions of scientnﬂlc ddvices:forﬁ .
cev D regulating fish. stocks often yleld—per—recruit curvas and spawning
';ﬂlﬂ~stook~per~recruit curvea are- a’ ba81s for- dec1sions. '

- Thig paper dntendsi-to’ p01nt oqy qpme special problcmm concerning
yield-per~recruit and .spawning. stock»pernrerrult in connection i

. with-the biological features of: the Baltic Sea sprat:stocks and-

..~ the eccosystcm.: Pexhaps results .of such inve tlgation ara udeablu ‘
*ior iurther ang ebsmont work. T : v : .

”HiﬂMatPTiﬂl and mefhodq"”

“:Ag far ap Tishing morta]itv and weight per agc ?roup arc concerned
- yicld-per-~recruit and’ spawning ntock-per-recruit, dl&cusﬂed din .o
L this paper are mainly’ based on.data for sprat atocks given in: tho-
S Vorklng_Grnup Ruport 19790l the :ICES-Work ing«Group on- ALQCJsmenf““
: of Pglaglc toqu 1n thc Baltlc.‘ AR TN T e
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. orde“ to construct the curves of y:eld-per-recrult (Y/R)
ahd apewning gtock-per-recruit (S/R), equaticns precs ented\by ‘
‘Bornmann and Berner (1979) weres used: - .- -

P U

' S -(p.re X F + M) |

! =P . 8 x'N + Z: Iq x e p Se x W

;. c 1 1 i=1 i i+1 1+
e (a) Y/R Z Ny x PeTegX® (1_e BT ) x W,

: P, = = P.Toy X F 4 M -4 ,

o .fwhere \ ‘ ‘ ,
ER F ‘5 mammum ‘fishing mortality rute at age (this correCpondé .
R o0 %0 F wherp PeTo =1, O) AT S L
5;'7; 51 rebruit

.f ”{% part1a1 rucruitment

= proportion ot spawnbrs,
‘f spaning stock size by weight,

e;mean weight at nage,

‘i :,‘ﬁfThe proportion of spawners used ior the calﬂulation und based
i ?“,on own - obsorvutlonq are as followa- ' .
} T — proportlon of apawnery by age groups
. MR ‘; : : usqeasmvnt units : , A :
‘ ape proups 22,24,25 £6,c8 - 27,29,32 : ’ . -
; SRR CRR 0,00 ' T0.00 0,00 !
i 2 "1.00 0.75 0.75
3 1400 1.00 1.00

;Though the proportion of mnvwnvxa Chdnfv" {rom Vedl to vear,
‘perhaps in connection with growth, the used datu g cem to be
a long termed average. ‘
Aa it ean be meon from lthe values of fioghing mortality culculated
by the YWorlking Group, there ore diflfesrsnces in apge of full
recruitmenl (li, pere = 1.00) ror the differcnt auagcuoment unibs,
From this the guesntion wrises, what wee tbhe elleetls of any change
in age of full recruituent, The same queastion arises, however,fov



WThe spuwning stock—pcr—recrult curve is naarly on the qams lcvel
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a changing pattern. of natural nortalltj &g it'va" discusued in
connection with changing proportion of predestors and Trey in
the Baltic Sce during -the last years (Lagsen,” 1979). For’ thie
reagon gome variations .in natural mortality were used for the -

* caleculation of yiela-per-zecrult and Spawning stockmper-xecrult

curves, too. A i
Results . ' ' ’_'.Q" .
Thc results will be given*by assessment unlts.

_—-—«-o—-u--..-——————-.c——-—-—— -.-— o -

The yleld—p r~recru1t and . spawning dtock~per~rucruit curves for.

this assessment unit arc. shown' in figure 14 Theré arc flat-. DL
topped yield~per-recruit :curves: for an age of full recruitment . - .-

(R) from age groups 4 +.to 1 ++'Whereag F 18 reached.at a v
Very high Tovel oF P Tor R = 4+ to 2 4y HEF B2 1 4 Fiay 10 14400 "

- However ihe spawning stock~per~recruit curves for different R~

valueg are fairly similar for R = 4 + to 2 + but there is a au-”
ateeper descending limb of the spawning stock—per~recruit curve
a R = 1.+ than at another recruitment pattern. Figure 2 shows -

yleld—perurbcrult and spawning stock-per-recruit curves at'R =4 fﬁﬂi-
but taking into consideration age dependent notural mortality.

That meaong that the valuea of natural mortality taken for age . SRR z
groups 0 - 2.were higher than for the others.!Thia is thought to".

be reausonable because of -the fairly well known age dependent - »-y*
distribution of sprat 1n the Baltic and the Ieedlnp Lehav1nur of
predators. ' \ ~ .

This Tigure shows a utrongly decreased yleld pbr recrult in

‘ .comparlaon to iigure 1 and a“decreased spaWning stock too.

—-————-——-—-..—- _—..—-.-—-— “viie 20w e

I:

R FigurL‘B showg. the increas1ng vield-perwr crult at F ut decreasing7~

age of full recruitment for this assessrent unit,: FMa wi 1 be:fiy
reached Tor all R-valued onlj at F greater than 2.5

at R = 5 + and 9 + but 1t s lowor ‘at R 2 + and much 1owerv

atR ;1 +9 . ] ) ; v

Figure 4 shows for R = 4 + that esp»c;ally tho yieldupbr~r cruit
curve but:also the gpawning stock~perarecru1t‘curVe .ure on. @

~-very low level on condition of a hipher natural mortallty fromtm,i’

age group O to 2 in asueusmcnt unit 265

r
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t_27,29, 32

Oomparing figure 5 with figures 1 and 3 it is quite obvious
that ax 18 mach lower in the northernmost assesserent unit

1H The other two units. Differences in yic] per-recruit
curves,are low for different R~values.

_2,'r9 is a gteeper descending limb of the spawning stock-per-

ﬂeta.zuﬂ;curve fcr the assesament unit 27, ?9, 32 than for the
Southern Baltic, Especially at R = 1 + low /R-va]ues appenre
at relative low fishing mortality rates.

An increase of ‘the natural mortality for the first three apge
groups (0, 1, 2) at R = 5 + does not cause such marked chlange
of the yield-pen-recruit curve as in assessment unit 26, 28
but produced a distinct decrease of the level of the epawning
stock~-per-recruit curve (figure 6).

Discdssion

Theore tical yield~per-~recruit and spawning stock-per-recruoit
ecurves constructed on the basis of international data and on
gome own obgervations show for the Baltic Sea Sprat stocks in

- aome respect a considerable dependence on exploitation pattern
and on natural conditions. Undoubtedly the exact estimation of
‘age of full recruitment is nessecary to point out the ¢ffects
of fishery on quwning stocks The influence of age-dependent
natural mort21ity is shown to be important for the estimution
of yield and spawning stock, too. Once more the importance of
uged fishing and natural mortality rates for eut1m1t1ug means for
regulation of fish stocks is clear,

In connecticn with the precent gituation of the sprat and cod
gtocks and of the yield of the sprat fishery in the Centra
Baltic, assessment unit 26, 28, the distinct influence of the‘.
high natural mortelity rate from age O + to 2 on yield-per-
recruit and spawning stock~per-recruit curves (rig. 4) found
for this assessment uuit seems8 to be of special interest.
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