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Abstract

Starting from general theoretical data the paper
arrives at the possibility to explain, how the Iner-
tlal currents In the zone of the Romanian Black
Sea shore are formed, and at the exampllftcatlon
of these currents through direct observations.

Marine currents are formed as a result of (he Interaction of

a number of several forces acting on the mass of mater. The Importance

of each of therse forces depends on the amount of time elapsed since the

commencement of the respective movement. In the first stage of the for-

matlonof currents, as well as when the value of one of the forces deter-

mining the magnitude of the curreat Is changed, the role of the laertlal

force becomes preponderant, [mpartli^ an undulatory character In time, to

the respective mdbemeat. The fadlng-out of fhese undulations Is sufflclen-

tly slow and therefore Uie presence of Inertia I currents Is quite frequent

either undar the form of Individual ciUTeata, or as currents superposed

on other currents, which leads, In Its turn, to fee Increase of the degree

of variability In time and space, of the direction aad velocity of fhe achial

currents.

la his work, D. M. FILLIPOV appreciates In 1968, based on

his obserrotloas, that fee tnertlal oscillations represent the most
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characteristic peculiarity of actaal currents. As a matter of fact, the
Inertlal curreats, loag ago known ab-eady ta tfae literature, are ar preseat
subjected to Increastiigly deeper Investigations In order not only to decl^
her &e mechanics of (heir formation, but also to determine their tmpor-
tance among the currents of seas and oceaaa. (BOLSAKOV, 1970,
DTETKICH, 1957, LACOMBE 1965).

The movement takes place In a time Interval equal to one half
12 glderal hours

of a peadular day, Tp = g^n

The determlaatloa of fee presence of luertlal currents Is pos-
slble only fcrough feelr recording on fixed multldlurnal measuring statloas.

During our Investlgatloas fhe presence of such movements could
be observed In two tnstaaces. both being situated In the southern part of
the Romantaa shore, at a distance of 20 miles off the coast, at a depfe
of 52 metres. The observations were made with the aid of a series of
current racorders at depfcs of 10 and 25 m. In the period between April
15 and 18, 1969, and at the levels of zero, 10, and 25 metres. In the
period between June 18-20, 1969. The lastrumeats were set to record
direction and velocity at 5 minute Intervals. Each of the tastnuneate was
feus operating for a period of 55 - 65 hours.

A few days before, as well as during recording of fee currents.
the wind dh-ectlon was changing, wfalle Its velocity varied between calm
aud 8 m/sec. No direct correlation between wind and sea water motion
was possible (table 1, 2).

Table 1

Wind direction and velocity (15-18. IV. 1969)

Ore 11 14- 17 20 23

Zlle
15 NE 5. 5 E 4, 7 E4, 4 NE 3, 1 N 2,8

16 N3, 9 N8, 5 NNV7, 6 NV7, 0 NV6, 8 NV6. 7 NV 6. 3 V 6,1

17 V5. 9 V 6. 0 VNV3. 3 NV2. 2 NV3, 5 V 4, 1 SSV4J SE 8,8

18 SE 8,9 SE9.1
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Table 2

Wind dh-ectloa and velocity (18-20 tunle 1969)

11 14 17 20 23

18 NNV2,4N2, 6 NV5. 5 N2, 9 NV1. 0 E 0, 9 NE 1, 3 NV 1,

19 NNVD,8NO, 6 NV 0, 9 N2, 1 ENE4,5E4, 9 ESE4,0 SE 1,2

20 N0, 4 NE 0, 7 ESE3, 5 S 6,1

The data obtained were processed through hourly averages and

vectortal sums, as shown In the attached graiAs. Thus, during the April

1969 hydrologlcal station, at the 10 m and 25 m levels (fig. 1 and 2) as

well as through the June 1969 data abstained from toe 0, 10 and 25 m le-

vels (fig. 3, 4, 5) It was determined for {he flrest time off our shore,

that such Inertlal movements with rotating periods of 17 hours do exist,

corresponding to the theoretical pendular period for ttie respecttve latitude

(the dotted transversal lines are separatlnh tfae pendular periods).

b the tcajectory of the April 1969 currents, at 10 metres dep-

ihs (fig. 1) three loops may be observed, only two of which are In accor-

dance with Hie 17-hour periods, while the thh'd loop has a longer period,

as a result of the perturbations produces In fhe mase of mater, which

caused. In file final part of die trajectory, a change of file direction

towards North-West, as compared to the general progressive movement

directed towards West,

At Sie depfc of 25 metres (In April 1969, fig. 2), also three

loops are formed, each wife a period of 17 hoars, oriented In a general

direction towards North-Norfe-East. It Is to be mentioned feat the revo-

luttons are off-set by 12 hours wltfa regrad to the oscillations In tfae upper

horizon.

In the multl-dluraal station of June 1969, at fee siirface horizon

(fig. 3) one single clearly vlsDiiIe loop Is formed towards the end of the

Interval, but two more Incomplete revolutions may be observed also res-

pectlag tfae 17-hour pendular period. The general dtrectton of (he progres-

slve current Is oriented southwards wlQi a 90° turn towards East during
25
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Fig. 1 - Diagram of laertlal currents at the 10 m level during the April 15-18, 1969 period
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Fig. 2 - Diagram of the Insrttal currents at the 25 m level during tte April 15-18, 1969 period.

Fig. 3 - Dhwnun of the tnertlal curreats at flie zero level during the Tune, 18-20, 1969 period.
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Ftg. 4 - Diagram of the laertlal curreate at fee 10 m level during fee
June 18 - 29, 1969 period

18.VI-20.VI. 1969
flrizontSn

5
./. J!.»l

arao

\ f8.»i
'|fi<8

Hi

\
2B.VI
anA

. " 2? "/s

Fi9.5

18-20.VI. 1969
56 ore
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fhe, last period. The most evident proof of the Inertlal currents are ffae

records obtained at the same station, at the 10-m horizon, (fig. 4), where

the three equal and equidistant loops are formed In 17-hour periods each,

In a progressive motion dh-ected Norfh-West, with an average velocity of

6 cm/sec, while the mean hourly velocity Is 14 cm/ sec.

Owing to tile presence of the progressive motion, the Inerttal

circles seeem to be transformed In ellipses oriented In tfae geaeral dlrec-

ttoa of movement of the current. From calculations It results that the

radtl of fee Inerttal circles, which should have been about 1, 6 Km, In

accordance with the latitude where the determinations were made, are

somewhat larger, t. e 2. 3 to 2. 8 km, owing to lo-sttu conditions.

At the depth of 25 m (fig. 5), also three revolutions reduced In

size, but evident, are formed. The dtrectloa of the progressive current

Is toward NW and SW, with average hourly velocities of 9-10 cm/sec.

to conclusion, the presence of Inertlal currents, off the Boma-

alan shore, Is a certitude. The tnerttal movement takes place by clock-

wise revolutions with 17-hour periods. While the existence of fhls move-

ment Is proved, the mechanics directing the progressive current ant the

causes determining them to not appear la many situations, are yet very

little known.

We have to mention also fhe fact fhat Isolated determinations of

currents may be performed In any of fee phases of an taertlal movemeat,

and therefore that the dtrectloa aad velocity of the actual current may

thus remain concealed or may be much different from the measured va-

lues.

We consider that an as veridical as possible picture of the mo-

vemeat of the masses of water may be obtained only wife Bie aid of

synchronous observations In loi^-term stations, wtfli the aid of recording

Instruments.

Summar

Based on a multitude of hydrologlcal observations with the aid

of self-recording Instruments, the tnertlal movement la the superficial
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levels of toe Black Sea, off flie Romanian shore, was proved. Evldeat
taerttal movements wife periods of revolatlon of 17 hours, could be sepa-

rated, which Is In agreem.ent with the respective latitude.
The aufeors recommend fhat In all determinations of current,

fhese Inertlal movements should be taken Into account. In order to obtain
an as veridical as possible picture of fee marine currents.
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