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SUMMARY

The calculation of growth parameters by Bertalanfy's
oequation together with the mssesement of the total instanta-
neous mortality rate for alewife are the main subjects of the
presented paper. The growth parameters of alewife estimated

according to Bertalanfy's equation are as followsa:

Loo‘ 32.42; K =0.21; t°=—2.14 S5D=t4.7% - for linsar growth
Woo= 373.25; K=0.23; t =-1.91 SD=t 7.2% - for wighted growth

Total instanteneous mortality rate (Z) = 0.50

INTRODUCTION

Though the fishery for alewlife in the West Atlantic
has a long history of about one hundred years the data én
the dynamics of abundance of this species are rather scarce.
General evidence on the biology and distribution of alewifes
is contained in the papers by Nitzel and Stanek (1966),
#dsall (1970). In the present paper the calculation of
growth parameiers by Bertalanfy's equation and the essessment
of the total instantaneous mortality rate of the species

atudled are given.
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MATERIAL AND METHOD

For estimation of growth equation parameters according
to Bertalanfy, the data on length-age composition of alewife
cathes obtained in 1972 and 1973 were used. The data for theae

Years are represaented by monthly samples and clearly demostrate

the dynemics of length-~age composition of the stock. The

volume of analysed material is given in table 1.

The volume of analysed material

‘Specimen ‘numbers

Yeare  Area

By length -~ - ° - By weight
1972 5 310 290
1973 5 1040 980

To estimate the linear and weighted growth parapeters
of the individuale with age the following growth equations

of Bertalanfy were used:

Ly = L, (1- a“K(t'to)) for linear growth,

L]

W, = Wu)(1 - a'K(t'to)) for waighted growth, where

@
the mean theoretlcal maximum length and the weight which

Lt' Wt are the length and weight at age t, Loo' w are

can be reached by the species in given conditions;

¢ - the base of natural logarithm;

E is a coefficient showing the growth rate;
to is the sge at which the organism has a zero length, zero
welght,
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A comparative estimate of accuracy between the observed
values and calculated ones was determined by:

D £)2
SD = 5 2l (tf)”

D where

Dt is the difference between the observed and calculdted

data for the year in percentage

n - the number of freedom degrees,

The parameters of growth equations were calculated
according to Hohendorf (Hohendorf, 1966).

Total mortality rate was estimated by the formula of
Beverton and Holt (Beverton and Holt, 1957)

where

1’ is the minirmm length of the fish represented in the

samples;

is the mean length estlimated for the fish of length

1

1 or greater.

Beaides, the total mortality was determined by the

formule of Tauti (Tauti, 1947) end Kurita (Kurita, 1948).

1
Z = E e T where

t' is the youngest age represented in the samples taken
from the catchea,;le the mean age represented in the

samples taken from the catches.

RESULTS OF STUDIES

Basing on the data on mean lengths of alewife, the
parameters of growith equation were estimated (table 2).

The substitution of those in Bertalanfy's equation gave:
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L, = 32.42 (L -e - 0.21(t+2.14).

The calculation of theoretical values of linear growth
and the comparison of those values with the cbserved data
showed thet the percentage of the mean error of estimated
values (SD) wea small and constituted 4.7%.

The weighted growth i1a given in table 2. The weight
estimates calculated by Bertalanfy's equation agree with
the observational data, The percentage of the mean error of
the weight estimates like that of linear growth is also amall
- 7.2 %. The value of growth rate parameter (K= 0.21) confirms
the mean growth rate of alewife., The parameter of weighted
growth rate (K=Q.23) 1s the value of the same order as that
of linear growth.

The eatimete of the mean theoretical maximum length

(L= 32.42), K, and of the mean length (1 ) for the

mean
periods of 1972-1973, made it poesibls to assess +the total

instantaneous mortelity rate of alewife by an integral method

of Beverton and Holt, z = 0.50.

Mean length and weight of alewlfe
eatimated from the obeervational
and calculated data and the degree

of accuracy of the latter

Age; years - -length (om) . wolght (g}
cbaerved - .calculated obeerved calculated

1 16.8 °~ " 15.6 © 48.4 43.9°
2 20.3 18,8 86,2 16.8

3 22.6 21.4 129.0 117.6

4 23.8 23.3 148,6 151.4

5 25.0 25.3 181.4 191.1

& 26.1 26.6 222.4 221.4

1 27.0 27.6 253.8 245.3

8 28,0 28,5 280.1 272.1

9 29,2 29.2 2959.0 290.1
10 30.7 29.8 324.0 310.3
Batimated Loo- 32.42 K=0,21 'oo' 373.25 K=0,23

parametors t =-2.14 8Da34. 7% t,==1.91 5SD=y7.2%
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Total instantanecus mortality rate estimated from the
data on age componition comstitutes 0,56,
The composition of the estimates of total mortality

rate obtalned as a result of calculations using mean length

(Z = 0.50) and mean age (2=0.56) showed that the difference

between the values 1a not comsiderable,

CONCLUSIONS

1. The equation of Bertalanfy reflectas the regularities
in tho slewife growth with sufficient accuracy. The estimates
obtained theoretically well agree with the observed data.

The paresmeter of growth rate, K=0.21, confirms the mean

growth rate of alewilfe.

2. The coefficlent of total instantaneous mortality of
alowife in the New England area in 1972-1973 appeared to be
0- ml

REFERENCES

1. Beverton R.J.H., and Holt 5.J., 1956. A Review of Methods for
Egtimating Mortality Rates in Exploited Fish
Populatlons, with Special Reference %o Source
of Blas in Catch Sampling. Ceons. Int. Explor.
Mer, Rapp. et Proc,.~Verb., 140, Pt.1, &7-83.

2. Edsall T.A., 1970. The effect of temperature on the rate of
development and survival of alewife eggs and
larvae, - Trans, Amer. Pish. Soc., 99, No.Z2,
376-380, 111, Bibliogr. 12 ref.

3. Hohendorf K., 1966. Eine Diskussion der Bertalanfy - Funktionen
und ihre Anwendung zur cherakterisierung des
Wachatum von Flachen. Kieler Meerforschungen,

Heft.1.

D6



4, Kurita 3., 1948. "A theoretlical consideration on the method
for estlmating survival rate of a fish stock
by using the age difference between the
oldest and the average". Contrib., Cent. Fish.
Stat. Japan, 37.

5. Nitzel J., Stanek E., 1966. Some Biological Characteristics of
Blueback, Pomolobus aestivalis (Mitchil) and

Alewife, Pomolobus pseudoharengus (Wilson)

from Georges Bank, July and October, 1964.
ICHAF Research Bulletin, No.3, pp.106~110.

6. Teuti M., 1947., "An estimation of the apparent survival rate
by finding of the maximum and the mean
valuea of the age, weight and length".
Bull. Japen. Soc. Sci. Fish., 13,3 pp.91-4.

D7



