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ABSTRACT 

ICNAF Res.Doc. 74/108 

In this .'sport the natural mortality of mackerel is estimated. 

The age at optimtuu exploitation and the optimum fishing 

inteneity is determined. 

INTRODUCTION 

The efficient fishery of mackerel in the West Atlantic 

requires speclfio proposals on 'the abund.anoe regulation. 

For solution of certain problems of the efficient fishery 

we have made some a:~t;emptG in estimating the natural 

mortality and optimttm intensity in mackerel fishery, 

The growth equation of yon Bertalsllffy is known to 

be a componen.t 0"_ a prodllctlv:tty model r,uggested by 

Beverton and Holt (1957). '£he pax·amete.t·s of von Bertalanffy 

growth equation accepted b,1" Working Group on maokerel 

(Redbook P.I., 1973) are in olose agreement with our data 

(Isalmv 1973). Therefore. in further calculatione we 

used the estimates' :acoepted by the Worki,llg Group. The natural 

mortality rate was 88timated by means of integral method 
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(Beverton and Holt, 1958). The calculations were based on the 

data on mackerel size composition for 1926-1935 from New 

England area which represent at present the only possibility 

to estimate the value sought for, since other data ( age 

composition, yield per unit effort statistics) are not 

reliable or available. It should be noted thBt the natural 

mortality rate of New England mackerel was never estimated 

before. The estimate of optimum fishing intensity waB obtained 

from the tables of Beverton and Holt (1966). 

The symbols for parameters occurring in text are as 

follows: 

Y/R - yield per recruitment; 

Z - total mortality rate; 

F - fishing moratality rate; 

M - natural mortality rate; 

Loo- theoretically possible maximum fish length, cm; 

K - factor of growth rate deceleration; 

t - theoretioal age at which the fish length is zero; o 

l' - the least fish length fully represented in 

oatches I em; 

I - mean length calculated for sizes from l' and 

over, em; 

lc - mean fish length at entering the exploitational 

phaze; 

C - le/loo 

E - exploitational rate determined from the F/F+M 

ratio; 

MR - mortality rate, %. 

ESTIIJIATION OF NATURAL MORTALITY RATE 

Among the major parameters of any population are the 

~alues of natural and fishing mortalities. The separation 

of these two values is considered to be the most difficult 

task. The methods available need as a rule a aeries of 
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representative data on dynamios of fishing effort and 

oatohes for a number of year-classss for a oertain period 

of time. Many soientists (Beverton and Holt 1958, Baranov 1961, 

Boiko 1964) used to take the total instantaneous mortality 

during the first ye~ of expl~itatlon, or in the period 

when the population virtually was not fished for the 

natural mortality rate, supposing that in this period 

the age-length oomposition charaoterizes the virgin 

state of the exploited population. Basing on the above-

said we ueed a popular formula suggested by Beverton and 

Holt (1958) for estimation of the natural mortality: 

z _ K(lb - I) 

I -.,; l' _. - 0.25 (45.0 - )6.5) 

-·36~5·"'30;0-
- 0.33 

where K and 100 are the known parameters of von Bertalanffy 

equation, while for oalculation of the values ! and l' we 

used the massive measurements of mackerel from the New 

England area for 1926-1935 (table 1). These measurements 

are represented by an Amerioaa soientist O.Sette (1950). 

Since at present maokerel is measured from the tip of 

the snout to the end of the middle oaudal finrays (aooording 

to Smith), while in 1926-1935 it was measured to the end 

of the caudal fin (absolute length), we applied the 

oonversion factor (0.916) oalculated by Mackay (1967), 

to convert the lengths. In 1926-1935 a total of 65 593 

speoimens of maokerel was measured. The ssmplingwss made 

in June-July from purse-seine oatohes. The fishing for 

maokerel in 1926-1935 was insignifioant, the oatches 

fluotuating from 20 to 30 thous. tons a year, so the 

maokerel stock was supposed to be virgin in that period. 

Relatively large mean length of fish oonstituting during 

the above period 35.6 em (31.9 om in 1972) oonfirms the 

supposition. 
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CALCULATION OF THE OPTIMDK FISHING INTENSITY 

Two points are obligatory in fishery regulation, 
namely, the choice of fishing inteasity· (F) and minimum 
size (or age) of exploitation. 

The catch model qy Beverton.and Holt allow8 to reveal 
optimum fishing oonditions at coastant values. of growth 
equation parameters by BertalanffY (I,Loo ' to) andoonstant 
natural mortality rate. The fluctuations in population 
abundance determined by recruitment level are of no importanoe 
in estimating the parameters of optimum fiShing, since all 
the calculations are made relative to conventional value of 
yield to recruitment (Y/R) ratio. 

The age of optimum exploitation is determined by 
modified formula (Katty and Qasim 1968), 

t' = + to • 2.68 years 

The length found according to von Bertalanffy growth 
rate corresponds to the age calculated above: 

and the C value ooustituts 0 ~ • 0.66 
00 

At a given value of C the ratio of yield to 
recruitment (Y/R) inorease practically infinitely, with 
an increase in fishing intensity (F) reaching maximum at 
E= 1 (Beverton and Holt, 1966). The trend of the catch 
curve presented in Fig. 1 , shows that the Original increaBe 
of F from zero to 0.)-0.4 is aocompanied by a sharp increase 
in catch aize, while fUrther o~ the curve is characterized 
by a marked decrease in catoh growth rate. 

The analyses of the curve trend according to the 
method suggested by Rikhter (1970) is presented below; 
the iucreaBe in Y/R and P is given in per cent (Table 2). 
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Within the raage of iRcreaa. from ~~2 to 0.4 

(18-33%) a difference between the increase in catch size 

and fishing intensity is relatively insignificant, 

however, the fUrther increase in F gives rise to 

considerable discrepancy, as a result of a sharp decrease 

in catoh size. 

It can be suggested that the optimum exploitational 

level for mackerel stock i8 reached at FaO.4 (33%). 

SUlIIIARY 

A preliminary value of natural mortality for mackerel 

from the New England area ia 0.33. Deapite of preliminary 

character of the results, the value of M most probably 

lies within the range of 0.3-0.4. Aocording to our data 

the optimum fishing intensity for mackerel from the West 

Atlantio is reached at F~0.4 (33%). 
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SIZE COMPOSITION OP MACKEREL CATCHES PROM THE 

NEW ENGLAND AREA POR 1926-1935 

Size 30" 

Table 1 

frequency, 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33' 34 35 36 37 38 39 
cm 
% + + 0.1 0.1 0.1 0.20.2"0;30.30.5"0.8 1.1 1.3 1.5 2.4 2.8"3~ 4.6 4.56.1 9.7 10;8 

40 41 42 43 44 45 46 47 4B 49 50 51 52 53 Mean 
size 

Mean size 
from 30 and over 

9.0 8.2 9.5 9.8 6.8 3.4 1.2 0.6 0.3 0.1 0.1 + + + 10~ 38.9'\35.6)" 39.8' (,6.')'· 

• mean size (total length) 

" mean size (length according to Smith) 

THE INCREASE IN CATCH SIZE AND 
PISHING INTENSITY, % 

Table 2 

Indices 0.6 0.7 0.8 0.9" 1.0 

K fishing mort. 
9.5 18.1 25.9 33.0 39.4 45.1 50.3 55.1 59.3 63.2 

Increase in K 
fishing mort. - 47.5 30.0 21.0 16.0 12.4 10.3 8.6 7.0 6.2 

Increse in 
Y/R - 35.4 18.0 10.0 7.2 4.1 3.6 2.5 1.4 1.4 
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Fig. The ratiu of yield to recruitment (Y!R) and the fishing mortality rate (F). 
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