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MEMORANDUN

In this sty the growth peremeters of argentine
are precisionized by meens of applylng the Bertalanffy's
equation. The optimum fishing intensity 1s assessed and
the estimation ie given to the stock in the early part of

1972.

INPRODUCTION

The specific feature of the stock of argentine
is attributed to the fact that overfishing may rapidly
undernine the resources.

Because of the slow growth rate and late maturity
it will take a long period of time to increase the size
and productiVity of the stock. Therefore the evaluation
of optimum level of exploitation and ae well as of the
resources is essential for rational fishery.

lpresented to the Special Commission Meeting, FAO, Rome, January 1974, as Res,Doc.74/23.
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The working material is based on length/age and catch dats of
argentine for 1972 in the Brown's Bank area:

Assuming that srgentine fishery at that time was stable, we
wlll use for inveastigation of optimum fishing intensity the catch
model of Beaverton and Holt (1957). We used formulas (tables) of
Beaverton and Holt (1966) to avoid complex calculations. As is
known, Bertalanffy growth parasmeters should be aveilable for ap-
plying the model of Beverton and Holt. The mathematical method
of Hohendarf (1966) wes used for calculation of parameters. The
optimun age for exploitation was derived from Eutty and Quasgim
(1968) equation for isometric growth:

tq = _ln (Zk+M) - ImM _ + to
K

where:

the optimum age for exploitation

instapt netural mortality coefficient

E -~ growth rate coefficient

bypothetical age when the length of fish equals O,

= o
9
1 I

ot
I

The aversge length of fish at the time of recruiment to
the fishery wes derived from the following formula:
~k(tq - to)/
where L 1s theoretically feasible length of fish ( in Santi-
nepters).

An approximete evaluation of the length of fish was cbtained
according to Murphy's formula (1965 ).

cizmi ). (1_0—‘5)
P +M
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Ci - catch for given year,

Ni ~ the siss of the population in the early part of the yesar,
F ~— instant fishing mortality coefficient

Z ~total instapt mortslity coefficient

] ~ base of natural logarithms.

The natural mortality of argentine in gll celculations was
taken for constent velue, M = 0.23 (Shevchuk, 1974).

Except the above mentiocned code letters umed in the text and
diagrams, we shall also come srcoss the following:

G/R - yield par recruit

¥ = theoretically feasible maximum weight of fish (in

grams)
CM - mortality ceoefficient, ¥

E = exploitation rate, deriyed from the proportion _F _
F+M
Optinum level of exploitetionm.
The catch aquation of Beaverton and Holt ( , ,
1957) allows to trace how the mize of catch changes depending on
variations in value= for F. And this is the way to determine the
optimum level of exploitation.
The application of Beaverton and Holt model is quite admimssible
as the astock of argentine does not rluntuate'sharply in size.
For mucaeseful spplication of this model we have to calculate

the Bertalanffy growih rate parameiers (table 1).

Assessment of argentine growth parsmsters in Brown's Bank

area.

0,88 49.14 ~ 3.84
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Differences in valuss of above parameters and thase which were
obteined earlier (Shevohuk, 1973) are large.

Apperently the remson im simplet previously the extreme year—
classes were not included into calculations becamss of their
negligibility.

After obteining additienal data the sise of these year clamses
was taken into account.

Teble 2 shows that calculsted Bertalanffy growth rate data conaide

with those obsarved.

Argentine growth rate, calculated and ohmsarved (sm)

Age :thorvadICallulaticn: Age :Obaervod: Calculadep
years ] ] ! ! § el

1 16.95 17.17 9 32.42 33.21

2 20. 43 19.84 10 34.37 34.54

3 22033 29.28 11 35.92 35.75

4 24.37 24.52 12 37.04 36.86

5 26. 44 26457 13 38.36 37.88

6 28.21 28. 45 1 39.05 38.81

7 29,02 30.18 15 39.74 39.67

8 30.83 31.76 - - -

Thie coinsidence ef growth parameters im an important conditien
for succesasful application of oatoh equation of Beaverton and
Holt. The usage of tables of Beaverton and Holt (1966) made
calculatlons more simple. Additionally it was necessary to find
the value of C (1c/L).
So that to find the valus of lc it was necesssry to determine the
optimum age for exploitation tq. It im equal to 4.64 years. Having
received the values of tq and inserting it into Bertalanffy growth
equation wa received the valus of 1n = 25.7 cm.
At this length argentine is resruited to the fishery. The value
of C in this case will be 237 . 0.52

49.1
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Teking various v:lnhn‘for fishing mortality coefficient
(fige 1) we find that the sige of the yield-per~rectult grows
indefinitely with the incresse of fishing intensity, reaching the
meximum when E = 1 (Bsaverten, Hols, 1966). '

lLet 's ahalyze the character of the curve, showing an inc-
reage of G/R and F in percent (table 3) (Rikhter, 1970).

Table 2
Cateh growth snd fishing intensity rates, ¥

Velues [0.1] 0.2]0.3 | 0u4] 0.5 | 0.6 | 0.7 | 0.8 | 0.9 | 1.0
Fishing morta-

11t’ cosf. 905 18.1 25.9 33.0 39.4 45.1 50.3 55.1 59.3 63.2
Pishing morta-
11ty rate - 47.% 30.021.0 16.0 12.4 10.3 8.6 7.0 6.2
growth rate = 26+2 11T 45 3.8 3.0 242 21 1.6 Ta1

The above data show thet catch growth rate goes up slower than the
growth of fishing intensity. Within the range of increase of the
value for P from O to O.3 one can observe a marked growth of catches
The continugtion of the curve is characterized by sharp decline in
catch growth rate. Thus, the essumption is possible, that the op-
timum level of exploitation is achieved when F = 0.3

The approximate estimate of the stocks.

The sopara?o calculation of F snd M based on 1967 and 1972 data
allowed to obtain an approxinate assessment of the absolute value
of the tota} fishing stock of argentine in the early part of 1972.
Having found that the value of L in 1972 was equal to 0.8 and
natural mortellty cosfficient = 0.23; Ikmowing the total catch
during the given year, we can calculate the size of the fishing
stock according to Murphy's formula.

In round figures the stock was egual to 100000 tons.

At optimum fishing intensity (0.3) the total annusl catch will be
arcund 30000 tons.
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CONCLYBION

Thus, the optimum lavel of exploitation of argentine in

the Brown's Bank area is #6 %K.

The size of the stock in the early part of 1972 was

100000 tons.
The admissible annual cateh ib 1973 ie assessed to be 30000

tons,

1

24
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The correlation between yield-pepr-racruit
(Y/R) end fishing mortality coefficient (F).
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