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THE PERIODS OF MAXIMUM OSCILLATIONS OF THE BIVALVE
CORBULA MEDITERRANEA  (COSTA) DENSITY

Vasile Roventa et Marian Traian Gomoiu
‘Meteorological and Hydrologlcal Institute - Bucharest

Romanlan Marine Researches Instliute - Constantza

Abstract

On the basls of the mathematical method of self-
correlation the multiannual perlods of the  maxi-
mum variations of the bivalve Corbula medlter-
ranea denslty at Mamala (Romanlan Black Sea lit-
toral) are established. These perfods are : 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 well known that the densitles and blomasses of organisms
are subject to permanent oscillations, from month to month, from year to year,
and from a period of years to another berlod, because of both the blolo-
glcal thythms of the specles and the influence of ecologlcal factors. The
biorhythms and the osclllations of environmental factors have dlfferent pe-
rlods, but they Interfere and act as a polyharmonle process, which is
reflected In the multiannual variations of the denslty or the biomass.

The monthly or yearly variations of the bivalve Corbula medi-
terranea (COSTA) denslties and blomasses ~ the most important psammo-
blontic species on the Romanian littoral, were well analysed in a gseries
of papers (BATESCU & Others, 1965, 1967 ; GOMOIU, 1965 a,b, 1966,

1972).
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Another aspect of the specles dynamlcs, namely the perlods
of maximum osclillation of  density, wlil be discussed In the present its
paper. The analyses are based upon a Beries of data representing the density
values of Corbula mediterranea, recorded af Mamala during the 1960-1965
perlod (GOMOTU, 1965, a,b, 1966, 1972)

To determline the natural perlods of the data series represen—

ting the bivalve Corbula densitles, the self-correlation method was applied
(SEREBREANYKOV & PERVOZVANSKY, 1965). The method consists of
the followlng :

1t 1s consldered that the data serles 1s given as a trigonome-

tric series, which has the following formula :
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Flg. 1 - The varlations of the Corbula medfterranea blvalve density
{gx,/mz) and blomass (g/mZ2), at Py, a depth of 4 m, In Mamala zone
durlng the 1960-1965 perlod

Where x is the density (speclmens/mz) ;‘A{ - the amplitude for the Ty pe-
riod (T are the different natural perlods of the density varlation) ; t - the
magnitude of time Interval from the beginnlng of the observatlons.

The self-correlation coefficlent is defermined according fo the

formula :
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Where a s the sem!-length of the summing Interval.

The Integral was, practically, replaced by a sum,

It Is known that, if x I8 glven by the formula (1), then the
self-correlation coefflclent ( c(t) ) is given by the equation :

n
c(t)y = Z Aiz cos .Z_l;__t (3)
1=1 1

As It Is seen In formula (3), the self-correlation coefficient
hag its components with the same perlods as the Initlal product, but Its
amplitudes are equal with the square of the Initlal process ampllitudes.

The small amplitudes can be neglected In comparison with the
great ones because In the self-correlation coefficient the amplitudes are
squared, To have a smaller error, the self-correlatlon coefflcient is con-
sldered as an Inltlal process and its coefflcient of correlation I8 determi-
ned, obtaining thus the second self-correlation coefficlent :
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Fig. 2 ~ The curve of the second sliding mean of the second self-correla-
tion coefficlent
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The process can be repeated untlll the most of harmonics are
eliminated. Sometlmes, after a number of Interatlons, the sliding mean
s also determined to have 2 better flltration. The obtained results can be
approximatively represented by the formula :

2 Jl.
Y =B+ A cos .t (5)
T
Y Where B is a constant, due to
# the summlings, A a constant
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Flg. 3 - The curve for the se-

cond self-correlation coefficient

depending upon the value of the
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highest amplitude and T is the
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amplitude.

Essentlally, this iz the method of natural-perlods determination.
Wwe must mention that the calculating way for the perliod determination,
applied by us, permlts the esttmation of some perlods whose magnltude
can exceed 2-3 tlmes the observation interval. T ls determined from the
formula (5) as  follows : the Interval on the y curve is divided in 4
equal parts ( flg. 3) ; one interval length belng equal with At which In our
case, A\ t = 200 days.

The following values are obtained from the dlagram ( flg. 3) ¢
Yo’ Yl’ YZ' and Y3. The coefflcient K is obtained on the basis of these

values :
Vo, ~ ¥
K= ——2 ©)
Yo = %1
The perlod T ls determined, using this coefficlent, from the
formula :
At
iRas 27TV_3___.K 4]

For example, we present the values obtalned by the processing

of data of the depth of 4 meters ( P, ) :
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Yo =53,35 5y, =53,10 ;y, = 51,45 ; y = 50,45

2 50,45 - 53,35 -2,90
~ 51,45 - 53,10 - 1,85 Ll @)
200 200

= \ =4, g]- = = '1
T=2.3,14 ,——-——3_1'75 2,3,14 11s 1120 days = 3.1 years

The perlods calculated for the other depths were :

- 11.5 years at P3 = 8 meters.

- 6,9 years at P4 - 12 meters,

Using the same method and the saxﬁe error degree we found
that the period of maximum variation is very dlfferent 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,
especlally the dynamic ones, Is maximum, which makes the period of the
highest varlations to be short ; approximatively 3 years, this representing
almost two biological cycles ;

- the zone at a depth of 8 meters, where jone notices the ma-
ximum perlod of the variatlon (11 - 12 years), would be the zone of op-
timum stabllization of the denslty, because the Influence of dynamlc fac-
tors is greatly decreased, It ls Interesting to remark that, at a depth of
8 meters, the perlod of maximum osclllation corresponds to the princi-
pal period of the sun spots actlvity. This correspondence must be Inter-
preted in the sense of the equality of these periods, but the phases should
be different. In our exemple,' because of the ghort series of data and of
the lack of an adequate Initial method, It has not been tried to determine
the phase difference of these oscillations.

- as a paradoxlcal fact we note that at a depth of 12 meters,
the period of maximum variation 1s smaller than at 8 meters, al-
though the dynamic and thermal condltlons are more stable.

However, reasons which determine these differences notlced
at one and the same specles In an enough restralned zone, are, for the
moment, difficult to esm'b[lsh and that I3 why the accurate study and the

carrying on of the observations, In tlme and space, are necessary,
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