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Abstract

The possible hor8e-mackerel yield from tbe Celtic Sea ~ll

northeru Bay of Biscay is estimated as 260 thous. tons baßcd Cl"l

the calculation of the stock abundance and biomass by V.P.A.

,on the assumption that the natural mortality rate is 0.28, the

total mortality rate i8 0.8, alld the optimum fishing mor"tality

rate is 0.4.

Q.2ß at celui de mortalitd totale 0.8 per~et d'estiGer le

\"')1u::o ill) 10. pris,= poesib10 du chinch:lrd dans 10. rc,:,;i.o:l Ja I':(;r'

tDnae~ h partir de 10. valeur optiuale de mortalite par
....

peche

e::,;ale R 0.4.
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Introduction

At present, no precise und well-grounded estimate of the

possible horse-mackerel yieldfrom the Northeast Atlantic can be

founa either in .the lCES Research Documents or in any published

paper available. ~he tentative catch size suggested by lCES is
, ,

of the orderof 120'thous. tons. We believe that the estimate

•
, ,

suggested isconsiderably understated.

In the given paper our estimate of the possible horse-macke­

rel yield from the Celtic Sea and northern Ba,y of Bisca,y 1s pre-

nented.

Materials and Methods

The calculation cf the optimal fishing intensity was made

using the previously published data on the growth, rnortality

rates, length-age composition, and catch statistics for the area

in question (Feodorov, Nazarov, 1979; Nazarov, 1978; Nazarov,

Malkov, Feldman, 1978).

The values used in the calculations were as foliows: 1)

growth parameters from the Bertalanfy'sequation, K =0.2047,

• L"", = 40.00 cm, t o = 1.}471 , W~ = 594.05 gj 2) age in the begin­

ning of: optimal exploitation determined from the equation of
, t

Kutty und Qasim (1968), t p =4.32 y, with the Qo:responding body

length, Lc = 27.4 cm, a.nd weight, Wc = 150.0 g.

Hence, the ratio Lc/L = C = 0.685, and 1VK = 1.37, since
~

the na"ural mortality rate i5 0.28.
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'l'he abWldance cr the e:~ploitable 'pa.l't cf the stoc k ünd.

fi~hing mortality rates were calculated by V.P.A. (Schumachc~,

1970) •

Based on the assumption that the horse-mackerel stock

inhabiting the Celtio Sea and northern Bay of Biscay is a scpa-

=?te population we estimated the absolute abundance ~~d biooa~s

of its B~~loit3.ble part using the previously determined values

of natural mortality rate (0.28), end total' mortal1ty rate for

older age gt'oups (0.8).

Between 1972 ~"l.d 1976, the horse--·mackerel abundance va::-ied

from 5.22 to 11.54 billions, 8.24 blllions on the average. Ihe

stock biomass ohanged from 1.02 to 1.36 mill tons, 1.8 0111. ~ons

on the average (Tables 1, 2).

..~
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The mean weiglted fishing mortality rate on the fish of

3 yoors old or older fluctuated between.O.Ö5'and O~37.

Froo the exploitation rate values (E::F ~ Li ) with varying

fishing mortality rates calculated using the tables of Beverton

:lai Holt (1965) &nd tLe known ratios Lc/L
oo

and MIR, D..."ld

'::;heD by plottinG E ':ersus Y/H the yield per recruitnent est;i:l~t;eB

',':€:rc fcu..Tld for each tjiven value of F.

As is evident fror.!. tho analysi.s of the data ::lade accordi:;15

to the RH:hter's I!lethod (1970, 1977,), the opti11al exploitation

level in achieved at F = 0.4 (Table 3).
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Or::. the asswnptions that the rp.cruit; aOlL.'1d.'iUce to tue fi~h-

inß Gtock i5 not subject to considerable fluctuations due to

natural rcasons; that thc stock size at present approxin~teu its

average level; that the :; -yenr eId fish at first spaw::ünc;.vill

not be yielded; that the fish of 4- years old and alder with i;he

biomass ·.a.veraging 900 thous. tons will be taken and that ];'=04,

the possible horse-mackerel yield of 260 thous. tons can be re-
!

commended •
_ll

ing gears usil1g. the cha,:fers indicc.ted that thc fishing for hür,',,:-

mackcrel cnn te made with thc trawl with thc ~cdc!ld. I:lesh atze

of BOm.11. Thc selectivity factor 1s 3.52, o.rdtL.e r..earl fish 10~~(,Lj

at 50% selectivity i5 29.3 cm. Thc selectivity fac~or for ~he

codend :wesh sizos of 50 o...'ld 55 nun (with thc actud inside nes:l

sizes of 104.'1- a.'1d 1'13.7 1:JJ11 l'üspectively) were 3."14- and ,.11.

Tbe mean fish lcngth at 50}~ selectivity were 32.7 and 35.3 ce.

The trawl with the latter mesh sizeD are not suitablc fcr t:}C

horSC-l:laCKtOlrcl fishin5, for the fish of 40 C!ll 01.' .more al'e VlllliC­

rable to the trawl, and siGllific~lt initial lossos are ~O~ acc-

~ pensated for by the ~o~~h of thc fiAh.
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Table 1

The llb:md311cC (cilI. sp.) of' the cxploitüble pnrt

of tlw CeJ.tic-~iscc,y horl;8-r.tackerel pcpuln.t:i on

es~i~n.ted by V.F.h.

Yearr: cf fishing
Age 1972 1973 1974- .

19?5.
2 4- 230.0 488.3 1 200.0

3 ~. 957.8 :3 711.2 54-8.9 868.9~

1+ I 951.2 2 501.5 3 008.5 227.9

.. 624-.8 " (,77·1 1 857·5 1 694.2.... I

C 338.4- 462.4 1 26ß.4- 1 221.2

7 197.1 221·3 50'(.0 822.3

(' 140.0 107.6 138.9 'i9'J..80

0 65',8 63.8 54.1 78.3,.,

10 &..'1.d older 28.2 17.7 ;56.8 33·8

: l'Otial
o.bundancE: 11 543·3 9 250.9 8 919., 5 34-1.9

1976

633·4

;'''16, '1

~;..jCI.6

.=J3,·U

1 l\5? .~

S' ;':'i-J " ~.

660.1

-:24.0

101 .0

c:; 224·7.,



Table 3

The increase (%) of yields and fishing intensity •

l

Indices
: v_al_u_e_s_o_f~F----------

0.1 0.2 003 0.4 0.5 0.6 0.7 0.8 0~9 1.0

. Fishing morta-
lity rate 9.5 18.1 25.9 33.0 39.4 45.1 50.3 55.1 59.3 63.2

Increase of
the fishing
mortali.ty

rate

Growth rate
Y/R cf Celtic­
Biscay popu-

lation

47.5 30.1 21.5 16.2 12.6 10.3 8,7 7.1 6.2


