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IN THE STRAIT OF SICILY IN MAY 1970 

I. INTRODUCTION 

by 

R, Molcar d 
SACLANT ASW Research Centre 

La Spezia , Italy 

During May 1970, series of oceanographic observations were made in 
the Strait of Sicily in support of MILOCMED. 

Sections of hydrologic stations were made using temperature salinity 
recorder (TDS) and Nansen bottles by R/ V MARIA PAOLINA G. (NATO), 
BANNOCK (Italy), and ORIGNY (France). 

Some of the sections were repeated several days later in order to 
examine the spatial and temporal variability through the narrow 
part of the Strait. 

Current observations were also made using five moored buoys placed 
between Cap Bon (Tunisia) and Punta Stagnone (Sicily). 

Most of the hydrologic stations had been already reported by 
Dr D. Shonting [Ref . 3J . A description of hydrologic characteristics 
of the water in a quite large area around the Strait has been made 
by Dr A. Morel [Ref . 2J . 

My intention here is to discus s the first r esults of the current 
measurements collected during the MILOC cruise in May 1970. 
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2. DESCRIPTION OF THE MOORING AREA 

Two pairs of sections [Figs. 1 to 4J of the Strait are shown to 
describe the medium in which the currents were measured . 

These sections were drawn from Cap Bon to Punta Stagnone using 
closely spaced TDS sections located by the numbers (1 to l4) on the 
top . 

One run was made on 7-8th May and another repeated on IS-16th May. 

Figure 1 repr'esents the isohalines corresponding to the first run 
on 7-8th May. Note the strong stratification of salinities and 
the slope of isohalines tilting downwards from Punta Stagnone to 
Cap Bon. The isohalines 37 050% for example reaching the surface 
at location 13 is found at 80 m near Cap Bon at location I. The 
lowest salinities occur in the vicinity of Tunisia which says that 
the Atlantic flow is mostly concentrated to the Tunisian coast. 

Defining the limit of this Atlantic flow by the isohaline 37.5Q%0 
and the limit of the Levantine flow by the isohaline 38.72%0 gives 
an idea of the thickness of the two flows and of the intermediate 
layer. However the currents of opposite direction in the two layers 
create an important mixing at the boundaries. This mixing process 
occurring continuously in the intermediate layer makes it difficult 
to determine the boundaries of the Atlantic and Levantine flows. 

Figure 2 represents the same isohalines drawn from the second run 
(IS-18th May). The comparison with the previous one shows a strong 
difference in the gross shape of isohalines. The isohaline 37.50%0 
which was found at 120 m at location 2 is at 50 m at the same 
location 8 days after. The average slope, however, stays approximately 
the same and low salinities still occur near Cap Bon . 

The isotherms corresponding to these isohalines are shown in Figs. 3 
and 4. These temperatures dQ not cover a large range because the 
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stations were made in May . However a remarkable core of cold 
o 

water (13.6 ) sticked to the Tunisian continental slope [Fig. 3J 
persisting over 8 days [Fig. 4J. Again a strong variability of 
the shape of isotherms is shown by comparison of Figs. 3 and 4. 

The comparison within 8 days [Figs . 1.3 and 2 . 4J tell us how 
variable the current regime across the Str'ai t could be expected. 

Of course the synoptical character of these four sections is 
strongly biased . 36 hours were necessary to complete the 14 TDS 
stations across the Strait. Semidiurnal period we shall see 
later in the variability of the currents produced a similar 
variability for t .emperature and salinity profiles. Moreover it could 
exist higher frequencies. However these sections give a rough idea 
of the spatial distribution of temperature and salinity. 

3. CURRENT MEASUREMENTS 

Five buoys with current meter were moored across the Strait [Fig. 5J. 
Eleven current meters were distributed on the mooring lines [Fig. 6J. 
Those at 50 m were to describe the Atlantic flow entering the eastern 
Mediterranean while the deepest ones at 300 m recorded the outflow 
of Levantine water. The three at 150 m were located approximately 
in the intermediate layer. It is also shown the amount of data 
collected: 

13 days for each three current meters on buoys 
and four days for the current meter on buoy C4" 
the current meter on buoy C5 failed. 

Cl , C 2 , C 3 
Unfortunately 

As s hown by the little p ictures five types of current meters were 
used: 

1 Braincon (US) 
6 Mecabolier (France) 
2 Aanderaa (Norway) 
1 Plessey (England) 
1 Home-made (NATO) 
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All of them are recording speed in terms of an impeller rotation and 
direction in terms of orientation of the instrument case with r espect 
to an internal compass . Plessey and Aande r aa recor d on magnetic tape 
in digital form. The sampling time was 10 mino Mecabolier records 
on a film in a camera which photographes the compass, an~ the 
counter of revolutions of the rotor every 6 min. The NATO one 
records analogically on paper tape. 

4. PRESENTATION OF DATA 

The following remarks can be made about the north and the east 
components of the current at 300 m in the channel above the sill 

[Fig. 7J: 

quite high maximum values for the north component 
- existence of an important trend 
- obvious oscillations of semi diurnal period. 

The high value of the current reaching nearly two knots agrees with 
the fact, shown by the bathymetry, that the channel at location C3 
is an important communication between the eastern and the western 
Mediterranean, allowing an important flow of deep water to enter 
the western Mediterranean. 

The spectrum of the north component of the current of the same 
location [Fig. 8J shows two main peaks corresponding to the 
semidiurnal and diurnal period with the predominance of the semi-
diurnal one. All the spectra of measured currents show the same 
features. 

The average values and long term trends are now clearly seen from 
what are commonly called the progressive vector diagrams (PVD) 
defined as the hodograph of the integral: 

rt ... J V(t) dt 
o 

where V(t) is the horizontal vector velocity. 
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Figures 9 to 13 show the PVD for some of the records. 

At 300 m [Fig. 9J and 150 m [Fig. 10J, above the sill, the currents 
have well defined mean directions. As expected the flow enters 
the western Mediterranean along the narrow channel already 
mentioned. 

A stronger variability occurs in the direction of the mean flows 
at 50 m [Figs . 11 to l3J. It is only at location C3 that a well 
defined flow enters the eastern Mediterranean. 

The average values, over the whole period available, of the 
currents at 50 m are listed below. 

Buoy Current meter no. Average Speed Direction 
(cm/s) (0) 

C4 10 31 130 

C3 7 5.2 79 

C2 8 14 56 

Cl 9 4.8 150 

As expected from the cross sections [Figs. 1 to 4J the Atlantic 
flow entering the eastern Mediterranean is strongly concentrated 
along the Tunisian coast. 

In order to estimate the average fluxes for both Levantine and 
Atlantic flows the average value of components perpendicular to 
the section across the Strait have been calculated. They are 
represented in a three dimensional picture on Fig. 14. The values 
of these components are listed below. Positive values correspond 
to the components towards the western Mediterranean. 
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Buoy Current meter no. Depth Components 
(m) (cm/s) 

C4 10 50 -29.4 

C3 5 300 32.5 

C3 6 150 14.3 

C3 1 50 - 2.0 

C2 4 300 1.7 

C2 3 150 - 0.8 

C2 8 50 0 

Cl 2 300 2.5 

Cl 1 150 - 0.7 

Cl 9 50 - 4.7 

For the calculation of the fluxes the following assumptions had been 
made: 

I. Between two measurement points the average current was 
linearly interpolated. 

2. From a measurement" point to the boundary (bottom and 
surface) the average current stays constant till the very vicinity 
of the boundary. 

The estimation gave the following results: 

Flux of Levantine water entering the western Mediterranean: 
e 3 

FL = 0.65 X 10 m /s 

Flux of Atlantic water entering the eastern Mediterranean: 
6 

FA = 0.84 X 10 m3 /s 



5. CONCLUSION 

The direct calculation of fluxes gives values in good agreement with 
previous ones obtained by diffe rent methods [Ref. 2J. 

The main communication between the two basins is definitely the sill 
at location C3 [Ref. l J. However at Cl and C2 locations the 
currentmeters 2 and 4 still give an average Levantine flow entering 
the western basin. In this case, the communication would probably 
be through the sill 360 m deep ( = 37°29'N/L = 110lOE) considered 
a long time as the only existing one. More hydrologic stations 
and direct current measurements are needed to determine the relative 
importance of this "secondary" sill. 
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