
Cercet§rt marine LB. C. M. Nr. 3 69 - 74 1972
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Abstract

On tfie basis of the mathematical method of self-

correlation the multlannual periods of the ' maxt-
mum variations of the bivalve Corbula medlter-
ranea density at Mamata (Romanian Black Sea lit-
toral) are established. These periods are s 3.1
years for Corbula populations at a depth of 4 m,
11. 5 years for those at a depth of 8 m and 6. 9
years at a depth of 12 m.

It Is welt known that the densities and blomasses of organisms

are subject to permanent osctllattons, from month to month, from year to year,

and from a period of years to another period, because of both the blolo-

gtcal rhythms of the species and the iBfluence of ecological factors. "Ilie

btorhytfams and the oscillations of envlroamental factors have different pe-

rlods, but they Interfere and act as a polyharmonlc process, which Is

reflected la fee multtannual variations of the density or the btomass.

The monthly or yearly variations of the bivalve Corbula medl-

terranea (COSTA) densities and blomasses - the most Important psammo-

btonttc species on the Bomantan littoral, were well analysed In a series

of papers (BACESCU &. Others, 1965, 1967 ; GOMQTU, 1965 a, b, 1966,

1972).
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Aaofher aspect of the species dynamics, namely the periods
of maximum oscillation of . density, will be discussed In the present Its

paper. The analyses are based upon a series of data representing the density
values of Corbula medtterraaea, recorded at Mamata during the 1960-1965
period (GOMOIU, 1965, a, b, 1966, 1972)

To determine the natural periods of the data series represen-

ting the bivalve Corbula deasttles, fhe self-correlatton method was applied
(SEBEBBEANYKOV & FEBVOZVANSKY, 1965). The metfaod consists of
the following ;

It Is considered that the data series Is given as a trlgonome-

trie series, which has the following formula
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Fig. 1 - The variations of fhe Corbula medtterranea blvalve deaslty
^exT/m2) and blomass (g/m2), at Pg. a depth of 4 m. In Mamala zone
4 ' during the 1960-1965 period

Where x Is the density (speclmeas/m2) ;AI - &e amplitude for fhe TI pe-
rtod (TI are fhe dlfferenit natural periods of the density variation) ; t - the
magnitude of time Interval from the beginning of fhe observations.

The self-correlatlon coefficient Is determined according to the
formula ;
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Where a Is the seinl-length of the summing Interval.

Tbe Integral was, practically, replaced by a sum.

It Is known that. If x Is gtven by the formula (1), then the

setf-correlatton coefficient ( c(t) ) Is given by the equation ;
a

c(t) = Z A2 cos 2^, - k (3)-2,_. 27T. tz, A^" ̂ -
As It Is seen la formula (3), the self-correlation coefficient

has Its components with the same periods as the Initial product, but Its

amplitudes are equal with the square of the Initial process amplitudes.

The small amplitudes can be neglected la comparison with the

great ones because In the self-correlatton coefficient the amplitudes are

squared. To have a smaller error, the self-correlatloa coefficient Is con-

sldered as an Initial process and Its coefficient of correlatlou Is determl-

aed, obtalatng thus the second self-correlatton coefficient ;
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Fig. 2 - The curve of the second sliding mean of the second self-correla-
ttoa coefficient
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me process can be repeated untlll the most of harmonics are
eliminated. Sometimes, after a amnber of lateratlonB, flie sliding mean ^
ls'also determined to have a better filtration. ^ obtained results can be
approxlmatlvely represented by the formula :

Y =B + Acos

M^\
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^?-1

2 7f . 1 (5)

Where B Is a constant, due to

the summtngs, A a constant

Fig. 3 - 'rtle curve for the se-
coad self-correlatton coefficient

s » » /« W 2S?<- ?S M

depending upoa the value of the
highest amplitude and T Is the
variation period with the highest

amplitude.

Essentially, this Is the method of aatural-perlods determination.
We must mention that the calculating way for the period determination.
applied by us, permits the estimation of some periods whose magnltade
can exceed 2-3 times fhe observation Interval. T Is determined from the
formula (5) as follows : the Interval on the y curve Is divided In 4
equal parts ( fig. 3) ; one Interval length being equal with A t which In our
case, A t = 200 days.

The following values are obtained from the diagram ( ftg. 3) :
Y . Y.. ¥". and Y,. -Hie coefficient K Is obtained oa the basis of these
values :

K =
ys-yo
y2-yi

(6)

The period T Is determined, using this coefficient, from 8ie
formula

T-^l4-^ (7)

For example, we present the values obtained by the processing
of data of the depth of 4 meters ( Pg )
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VQ = 53, 35 ; y^ 53, 10 ; y^ = 51, 45 ; y^ = 50, 45
50 45 - 53 35

51, 45 - 53, 10
- 2, 90

- 1, 65 1, 75 (8)

T=2-3'14 V3-T°75 =2-3'14'~% = 112° day8 = 3-1 years

The periods calculated for the other depths were :

- 11. 5 years at ?" - 8 meters.

6. 9 years at P, - 12 meters.

Using the same method and the same error degree we found

that the period of maximum variation Is very different from one depth to
an other (excluding the annual variations). Generally we may assume
that ;

- at a depth of 4 meters the Influence of environment factors,

especially the dynamic ones, Is maximum, which makes the period of the
highest variations to be short ; approxlmatlvely 3 years, this represeatlng
almost two biological cycles ;

- the zone at a depth of 8 meters, where j one notices the ma-

xtmum period of the variation (11 - 12 years), would be the zone of op-
tlmum stabilization of the density, because the Influence of dynamic fac-
tors Is greatly decreased. It Is Interesting to remark that, at a depth of

8 meters, the period of maximum oscillation corresponds to the prlact-

pal period of the sun spots activity. This correspondence must be tater-

preted In the sense of the equality of these periods, but the phases should

be different. In our exemple, because of the short series of data and of

fee lack of an adequate Initial method, It has not been tried to determine
the phase difference of these oscillations.

- as a paradoxical fact we note that at a depth of 12 meters,
the period of maxhnum vartatlcm Is smaller than at 8 meters, al-

though the dynamic and thermal conditions are more stable.

However, reasons which determine these differences aottced

at one and the same species tn an enough restrained zone, are, for the

moment, difficult to establish and that Is why fhe accurate study and the

carrying on of tfae cfoservatlons, In time and space, are necessary.
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