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SUMMARY. — A simple model is proposed for the mean crustal s t ruc ture 
of the eastern Mediterranean. According to this model, which fits the avai-
lable seismic data , the crust of the eastern Mediterranean consists of five 
layers of 21 km total thickness and the velocity of the longitudinal waves 
varies between 2.2 and (i.O km/sec in this crust. 

RIASSUNTO. — Si propone un modello semplice relativo alla s t ru t tu ra 
della crosta in corrispondenza del Mare Mediterraneo orientalo. Secondo 
questo modello, che si ada t t a ai dati sismici disponibili, la crosta sotto il 
Mar Mediterraneo orientale è fo rmata da 5 strat i con uno spessore totale di 
21 km, e la velocità delle onde longitudinali, in questa pa r te di erosta, varia 
f ra 2.2 e <5.<> km/sec. 

I N T R O D U C T I O N 

The eastern Mediterranean occupies the depression which is in-
cluded between the southern Eurasian coast (Turkey - Greece), the 
northern African coast, the Calabrian arc (Calabria - Sicily - Atlas) 
and the coast of Lebanon. 

Although considerable geophysical work has been carried out in 
the eastern Mediterranean, especially in the last ten years or so, the 
opinions as to its tectonic history is still very controversial. Une of 
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the reasons for this is the fact that our knowledge in regard to the deep 
structure of this area are not very clear. 

The available information concerning the deep structure come 
mainly from reflection, refraction, surface waves dispersion, and gravity 
measurements. None of these techniques has been extensively applied 
to study the crustal structure of the eastern Mediterranean, but all 
these techniques have been used to get some information about this 
structure in several places of the area. 

The crustal structure of the eastern Mediterranean is probably 
much complicated. Therefore with the available data we cannot 
arrive at detailed conclusions as to this structure. We believe, however, 
that by synthesizing properly the available geophysical results we 
can get a rough idea, at least, about the mean crustal structure of 
this area. 

In this paper an attempt is made to suggest a crustal model for 
the eastern Mediterranean, which consists of horizontal homogeneous 
layers and which best (its the available results of the application of 
the reflection, refraction and the surface waves dispersion methods. 

1 . - A M O D E L B A S E D ON T H E AVAILABLE I N F O R M A T I O N 

There have been published several results of the application of 
the reflection, of the refraction and of the dispersion of the surface 
waves methods, in the eastern Mediterranean. There is agreement 
between some of these results which concern certain parts of the 
crust but there are other parts of the crust for which no agreement 
exists. For this reason the final adopted model is a result of somehow 
weighting the information given by each method according to the depth 
of the crustal layers. 

For the shallow layers the information coming mainly from the 
application of the reflection method is used. For the intermediate 
crustal layers the model is mainly based on information coming from 
the application of the refraction methods. For the lower crust and 
just below it the results of the refraction and dispersion of surface 
waves methods have been used to make the model. 

The thickness of the unconsolidated sediments has been determined 
in several places of the eastern Mediterranean (3,4,5,6,11). 

From all these determinations a mean value equal to 0.7 km 
with a standard deviation equal to ± 0.5km has been calculated. 
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The mean compressional velocity has been found equal to 2.2 km/sec, 
with a standard deviation equal to + 0.3 km/sec. 

Under the unconsolidated sediments, material with compressional 
velocities between about 3 and 4 km/sec have been observed in several 
places of the eastern Mediterranean (J'5). The available values have 
given an average thickness equal to 4.6 ± 4.0 km and an average 
compressional velocity 3 .7¿0.3 km/sec where ±4.0 km and ±0.3 
km/sec are the standard deviations. 

Beneath the material with average compressional velocity equal 
to 3.7 km/sec a layer with velocities between about 4.1 and 5.5 km/sec 
has been detected by the refraction method (1.2.3.4,5) a n , | has been 
considered to interprete surface waves dispersion data (7>8'9). We 
have used all this information to find average values equal to 4.4 ±2.3km 
and 4.8 ± 0.5 km/sec for the thickness of this layer and the compress-
ional velocity, respectively. 

There is weak evidence that material with compressional velocities 
of the order of 6.0-6.1 km/sec exists in the central and eastern part of 
the eastern Mediterranean (2'°). There is, however, rather strong 
evidence that such material exists under the Ionian basin (4'10). By 
the use of all the published values an average equal to about 3km has 
been found for the thickness of this layer. These velocities are typical 
of crystalline rocks. 

Since the existence or non-existence of a crystalline layer in the 
eastern Mediterranean is of decisive importance for any theory regard-
ing its tectonic history and the available information as to this layer 
is controversial, further refraction and other work is necessary to solve 
this basic problem. 

Information for the simatic part of the crust (basaltic layer) 
in the eastern Mediterranean has been based on refraction measure-
ments (l-5), and 011 measurements of phase and group velocities of 
surface seismic waves (7-8-9). The available values give an average 
equal to 8.7 ± 2.2 km for the thickness of this layer and an average 
equal to 6.6 ± 0.2 km/sec for the corresponding compressional velocity. 

Just under the crust the mean compressional velocity is equal 
to 8.1 ± 0.1 km/sec. 

Figure 1 shows schematically a simple crustal model of the eastern 
Mediterranean based on the above mentioned information. I t consists 
of live homogeneous and horizontal layers, excluding the water layer. 
The mean thickness of each layer and the mean velocity of the com-
pressional waves in each layer are shown. The total crustal thickness 
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d 0 = 2.5 k m W a t e r u 0 = 1.5 k m / s e c 

d, = 0.7 km ± 0.5 u , = 2.2 i 0 3 km/ sec 

d j = 4.6 k m i 4.0 u 2 = 3.7 1 0.3 k m / sec 

d 3 = 4 4 k m ± 2.3 u 3 = 4 .8 ± 0 . 5 km/sec 

d 4 = 3.0 k m ? u4= 6.0 - 6.1 k m / s e c 

d5 = 8.7 km ± 2.2 u5= 6.6 ±0 .2 k m / s e c 

-
u n = 8-1 k m / s ec 

Fig. 1 A model of the mean crustal struct ure of the eastern Mediterranean Sea. 

in this model is equal to 21.4 km. I t is understood that the crustal 
model of figure 1 is a first rough approximation of the real crustal 
structure in the eastern Mediterranean. 

C O N C L U S I O N S 

The crustal structure in the eastern Mediterranean is neither 
typical oceanic nor typical continental. The available information 
permit to get a rough idea only about the mean structure of 
this area. 

The published seismic results can be interpreted by a model which 
consists of five horizontal and homogeneous layers with mean thick-
nesses equal to 0.7 km, 4.0 km, 4.4 km, 3.0 km, 8.7 km and corres-
ponding congressional velocities equal to 2.2 km/sec, 3.7 km/sec, 
4.8 km/sec, 6.0-6.1 km/sec, 6.6 km/sec, but the existence of the layer 
with 6.0-6.1 km/sec velocity is doubtfull at least in the eastern part 
of the area. 
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