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SUMMARY. — I n t h e first p a r t of t h e p a p e r t h e se ismic s t r a i n re lease 
of t h e T y r r h e n i a n Sea Reg ion ( inc lud ing I t a l y ) , as t h e f u n c t i o n of t i m e , 
is e x a m i n e d on t h e bas i s of t h e d a t a of t h e e a r t h q u a k e s t h a t t o o k p l ace 
f r o m 1901.01.01 t o 1970.12.31, b e t w e e n t h e n o r t h e r n l a t i t u d e s of 34° a n d 
44° a n d b e t w e e n t h e e a s t e r n l o n g i t u d e s of 8° a n d 18.5°, r e spec t ive ly . All 
r eg i s t e r ed s h o c k s w i t h a R i c h t e r - m a g n i t u d e of 5.5 or ove r i t w e r e cons ide red , 
i n d e p e n d e n t l y f r o m t h e foca l d e p t h . T h r e e p e r i o d s were recognized in t h e 
a c t i v i t y ; t h e l e n g t h s of w h i c h a r e n o t t h e s a m e , h o w e v e r . 

I n t h e second p a r t t h e e las t i c s t r a i n re lease in a c c o r d a n c e w i t h t h e 
foca l d e p t h of t h e s a m e e a r t h q u a k e s is t r e a t e d br ie f ly . I t w a s f o u n d t h a t 
t h e t o t a l s t r a i n - r e l e a s e h a d a m a x i m u m v a l u e in t h e d e p t h b e t w e e n 0 a n d 
74 k m s a n d t h e r e w a s a m i n i m u m b e t w e e n t h e d e p t h of 300 a n d 524 k ins 
w i t h a n i n t e r v a l b e t w e e n 375 a n d 449 k m s w i t h i n w h i c h no e a r t h q u a k e s 
occu r r ed a t all . T h e g e n e r a l p a t t e r n of t h e d i s t r i b u t i o n of se i smic i ty as 
t h e f u n c t i o n of h y p o c e n t r a l d e p t h r e m i n d s t o t h e w e l l - k n o w n p i c t u r e , one 
can e x p e r i e n c e in o t h e r r eg ions w h e r e i n t e r m e d i a t e a n d deep shocks occur . 
T h i s s t a t e m e n t is c o n s i s t e n t w i t h t h e idea , a c c o r d i n g t o w h i c h t h e se i smic i ty 
of t h e T y r r h e n i a n Sea R e g i o n can be d iscussed a n d e x p l a i n e d in t h e l igh t 
of t h e t h e o r y of n e w g l o b a l t e c t o n i c s . 

F i n a l l y , in t h e t h i r d p a r t of t h e s t u d y , t h e a u t h o r s h a v e s t a t e d t h a t 
in s o m e cases m u l t i p l e e v e n t s o c c u r r e d b e n e a t h t h e T y r r h e n i a n Sea Reg ion . 
S u c h m u l t i p l e seismic e v e n t s w e r e d e t e c t e d in t h e case of o t h e r a reas , such 
as t h e F i j i - T o n g a - K e r m a d e c Reg ion , t h e se ismic be l t of S o u t h A m e r i c a 
e tc . , — b u t , a c c o r d i n g t o t h e k n o w l e d g e of t h e a u t h o r s , t h i s is t h e first oc-
cas ion w h e n m u l t i p l e se ismic e v e n t s a r e d e m o n s t r a t e d in t h e T y r r h e n i a n 
Sea Reg ion . 

(*) H u n g a r i a n R e s e a r c h G r o u p on Geophys ica l Vo lcano logy ; H . 1023, 
B u d a p e s t , I I . A r p a d f e j e d e l e m u t j a 40-41, I V / 3 , H u n g a r y . Contribution 
No. 07I74IHRGGV. 
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RIASSUNTO. — Nel la p r i m a p a r t e de l la n o t a v i e n e s t u d i a t a l ' e n e r g i a 
s i smica l i b e r a t a ne l l a r eg ione del M a r T i r r e n o ( I t a l i a c o m p r e s a ) in f u n z i o n e 
de l t e m p o , in b a s e a i d a t i d i t e r r e m o t i che e b b e r o luogo , da l 1-1-1901 
al 3 1 - X I I - 1 9 7 0 , f r a i 34° e i 44° d i l a t i t u d i n e N o r d e gli 8° e i 18°,5 di lon-
g i t u d i n e E s t , r i s p e t t i v a m e n t e . Sono s t a t e p r e s e in e s a m e t u t t e le scosse 
r e g i s t r a t e con m a g n i t u d o Jr- 5,5 ( m a g n . R i c h t e r ) , i n d i p e n d e n t e m e n t e 
d a l l a p r o f o n d i t à i p o c e n t r a l e . I pe r i od i di a t t i v i t à s t u d i a t i sono s t a t i t r e , 
la cu i d u r a t a t u t t a v i a n o n è s t a t a s e m p r e la s t e s sa . 

Ne l l a s e c o n d a p a r t e , v e n g o n o b r e v e m e n t e t r a t t a t e le t e n s i o n i e l a s t i che 
l i b e r a t e in r e l az ione a l la p r o f o n d i t à i p o c e n t r a l e , s e m p r e dag l i s tess i t e r r e m o t i . 
Si è t r o v a t o che la t e n s i o n e t o t a l e l i b e r a t a h a il m a s s i m o va lo re a l l a p r o f o n d i t à 
c o m p r e s a f r a 0 e 74 k m , il m i n i m o f r a i 300 e i 524 k m , m e n t r e n e l l ' i n t e r v a l l o 
f r a i 375 e i 441 k m n o n si è a v u t o a l c u n t e r r e m o t o . I l mode l lo gene ra lo 
de l la d i s t r i b u z i o n e di s i smic i t à in f u n z i o n e de l la p r o f o n d i t à r i c o r d a quel lo 
b e n n o t o , r e l a t i v o a scosse che a v v e n g o n o a p r o f o n d i t à i n t e r m e d i a e p ro -
f o n d a . Q u e s t a a sse rz ione è c o m p a t i b i l e con l ' i d ea s econdo cui la s i smic i t à 
de l l a r eg ione de l M a r T i r r e n o p u ò essere d i scussa e s p i e g a t a a l la luce de l l a 
t eo r i a d i n u o v e t e t t o n i c h e g loba l i . 

I n f i n e , ne l l a t e r z a p a r t e de l la n o t a , gli A .A . h a n n o t r o v a t o clic in 
a l cun i casi , e v e n t i mo l t ep l i c i sono a v v e n u t i al d i s o t t o de l la r eg ione del M a r 
T i r r e n o . E v e n t i simili si sono m a n i f e s t a t i a n c h e in a l t r e zone , c o m e que l le 
del le I so le F i j i , T o n g a e K c r m a d e c , l ' a r c o s ismico de l Sud A m e r i c a e tc . , 
m a a c o n o s c e n z a degl i A A. , è q u e s t a la p r i m a v o l t a che v i ene d i m o s t r a t o 
che e v e n t i s ismici mol tep l i c i a v v e n g o n o ne l l a r eg ione del M a r T i r r e n o . 

1 . - T E M P O R A L V A R I A T I O N OF E L A S T I C STRAIN R E L E A S E 

As a "by-product" of another investigation, belonging to the 
program of the Hungarian Research Group on Geophysical Volcanology, 
we have compiled a list of the earthquakes of the Tyrrhenian Sea 
Region (Table I), and on this basis we made some investigations 
as regards the seismicity of our area. At first we constructed a graph 
to show the elastic strain release characteristics of the region under 
consideration. The data of earthquakes No. I. < No. 40 originally 
were given by Karnik (°). The data of the shocks No. 41. i No. 66 
were published by Rothe (8). Rotlic's referred book consists of all 
the registered earthquakes tha t occurred until the end of 1965. 
Data of shocks, took place between 1966.01.01 and 1970.12.31 are 
to be found in the volumes of Regional Catalogue of Earthquakes, 
issued by the International Seismological Centre, Edinburgh. 

We wish to point out tha t we took into consideration all earth-
quakes of tectonic origin, provided tha t their Ricliter-magnitude 
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T A B L E T 

No. D a t e L a t . 
"N 

Long. 
°E 

I 7, 
k m 31 S E M . 

1 ergs0.5. 1010 

1 1901.07.22 43.0 17.6 n 5.7 1.50 
2 1901.08.10 44.0 15.6 n 5.7 3.00 
3 1902.04.26 44.0 16.2 n 5.7 4.50 
4 1904.02.24 42.1 13.2 il 5.6 5.76 
5 1905.09.08 38.8 16.1 n 7.3 29.48 
6 1907.08.01 43.2 17.6 n 5.7 30.98 
7 1907.10.23 38.0 16.1 n 5.9 33.09 
8 1908.12.28 * 38.0 15.5 10 7.0 47.25 
9 1910.06.07 40.9 15.4 n 5.9 49.36 

10 1910.08.01 39.0 15.0 200 ± 6.8 59.36 
11 1911.04.05 40.0 15.5 200 ± 6.3 63.58 
12 1913.06.28 39.5 16.3 n 5.5 64.64 
13 1915.01.13 42.0 13.5 10 6.8 74.64 
14 1915.07.07 39.0 15.0 275 5.9 76.75 
15 1917.04.26 43.5 12.1 n 5.5 77.81 
16 1918.11.10 43.8 11.9 n 5.7 79.31 
17 1919.06.29 44.0 11.5 n 6.2 82.86 
18 1919.10.22 41.4 12.6 n 5.6 84.12 
19 1922.12.29 41.8 13.7 n 5.5 85.18 
20 1923.02.06 43.3 17.2 n 5.5 86.24 
21 1923.03.15 43.3 17.1 n 6.2 89.79 
22 1923.09.18 35.5 14.5 n 5.5 90.85 
23 1926.08.17 39.0 14.7 100 6.0 93.36 
24 1928.03.07 38.5 16.0 100 6.6 100.44 
25 1930.07.23 41.1 15.4 7 6.5 106.40 
26 1930.10.30 43.7 13.3 4 5.9 108.51 
27 1933.09.26 42.0 14.2 10 5.5 109.57 
28 1937.10.17 39.3 15.2 300 5.8 111.35 
29 1938.04.13 39.3 15.2 275 7.1 128.15 
30 1939.05.27 42.0 17.3 n 5.5 129.21 
31 1941.03.16 38.3 12.2 100 6.9 141.09 
32 1941.03.16 38.3 12.2 100? 6.2 144.64 
33 1942.12.29 43.4 17.2 n 6.0 147.15 
34 1943.09.17 39.5 15.2 270 ± 5.5 148.21 
35 1947.05.11 38.7 16.8 30 5.6 149.47 
36 1947.07.31 39.2 15.2 290 ± 5.6 150.73 
37 1950.09.05 42.5 13.3 - 3 5 5.5 151.79 
38 1952.12.26 39.8 15.6 265 6.2 155.34 
39 1954.11.23 38.5 14.9 230 5.8 157.12 

(*) The Messina earthquake 

24 
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Segue t ab l e I 

No . D a t e L a t . 
°N 

Long . 
°E 

li 
k m M Z E°.6 . 

ergs0 .5 . 1010 

40 1955.02.17 * 39.0 13.1 450 5.0 158.38 
41 1956.02.01 39.1 15.0 215 0.4 163.40 
42 1956.08.15 43.2 10.0 n 0.0 165.91 
43 1957.02.20 30.2 8.9 n 5.6 167.17 
44 1957.05.20 38.7 14.1 00 5.8 168.95 
45 1957.05.21 38.7 14.1 n 6.1 171.94 
4(5 1958.00.24 42.2 13.4 n 5.5 173.00 
47 1959.12.23 37.7 14.4 100 5.5 174.06 
48 1900.01.03 39.5 15.5 250 6.2 177.61 
4!) 1901.03.23 43.0 12.0 25 5.5 178.67 
50 1901.05.10 35.1 15.8 n 5.5 179.73 
51 1901.12.02 30.9 8.0 n 5.5 180.79 
52 1962.01.07 43.2 17.1 n 6.0 183.30 
53 1902.01.11 43.3 17.0 n 6.1 180.29 
54 1902.03.25 39.1 14.7 343 5.5 187.35 
55 1962.04.17 42.4 17.4 25 5.5 188.41 
50 1962.06.11 43.0 18.3 n 6.3 192.03 
57 1962.08.21 41.1 15.1 30 5.6 193.89 
58 1962.08.21 41.1 15.1 34 6.1 190.88 
59 1962.08.21 41.2 15.1 n 6.0 199.39 
00 1963.02.13 40.7 15.0 n 5.5 200.45 

01 1963.02.17 43.9 17.2 n 5.5 201.51 
02 1963.06.01 39.0 15.0 285 5.5 202.57 
03 1963.07.19 43.4 8.2 n 5.7 204.07 
04 1963.07.19 43.4 8.2 n 6.2 207.02 
05 1963.09.29 30.1 18.0 47 5.7 209.12 
00 1904.04.14 39.0 14.5 306 5.5 210.18 

(*) T h e deepes t shock ever observed in t he T y r r h e n i a n Sea Region 

reached the value of 5.5. I t is noteworthy, furthermore, tha t on our 
area investigated no earthquakes of M r;:> 5.5 occurred between 
1966.01.01 and 1970.12.31. Magnitude d, can be found in certain 
cases in the catalogues, was regarded by us as M = 5.5. 

For the calculation of seismic energy we have employed the well-
known equation, due to Gutenberg and Richter: 

log E = 11.8 + 1.5 M, 

where E is the released seismic energy, expressed in ergs and M the 
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Richter-magnitude. The elastic strain release is proportional to 
and its dimension is ergs0'5. 

Our Fig. 1, shows the characteristics of the distribution of elastic 
strain release as the function of time. On the diagram altogether three 
periods of activity can be recognized, although the beginning of the 
first one is not known. The first period, namely, began before 1901. 

I t seems that the first period ended (and the second one began) 
in the year 1926. The end of the second period and the beginning 
of the third one can be found in 1941. I t can be supposed, further-
more, than the third period ended in 1964 and since this t ime (at 
least until the end of 1970) there was a calm period, which may be 
the introducing par t of a longer period of activity. 

In Table I h means the focal depth and N means a " n o r m a l " 
depth, for which 0 < h < 70 km. 

Thus the total energy corresponds to an individual earthquake the 
magnitude of which amounts roughly to 7.63. 

The average energy can be computed by using the formula: 

where n is the number of shocks considered, tha t is n = 66. The 
result is: 

The equivalent magnitude of this energy is 6.41. 
This value permits us to take an interesting comparison with 

other areas. According to an earlier study of one of us (4), the so called 
equivalent magnitude of the "North Polar Region" [Area 44 (3)], 
furthermore that of the "Pacific Basin" [Area 39 (3)], "Tasmania to 
Antarctica and Antarct ica" [Areas 45 and 50 (3)], and "Fi j i Is land" 
[Area 13(3)J is between 6.00 and 6.49; although in the quoted paper 
for the calculation of the equivalent magnitude the equation 

No. (¡6 
2 « = £ E = 1741.571 • 1020 ergs. 

No. 1 

E = 26.387 • 1020 ergs. 

[ 1 ] 



Fig. 1 - Cumula t i ve curve of t he va lue 2 i 0 ' 5 fo r t he T y r r h e n i a n Sea Re-
gion. 1, 2, 3 and 4 mean per iods of ac t iv i ty ; t h e beginning p a r t of per iod 1 
as well as t h e con t inua t i on of per iod 4 is u n k n o w n as ye t . F o r all t h e ob-

served shocks, i n d e p e n d e n t l y f r o m t h e focal d e p t h , M ¡^ 5.5. 

S. M É S Z A R O S - P . I I É D E R V A R I 

,„10 0,5 
10 ergs 
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was employed, instead of the expression 

In [1] and [2] Tc is the number of all earthquakes, occurred within the 
time-interval U i—i U over the area examined, E the released seismic 
energy and Mequ the equivalent magnitude. Equation [2] corresponds 
to the expression 

which today is generally accepted, but when the above-mentioned 
investigation had been in preparation, we employed the earlier for-
mula, according to which 

Taking into account the fact that for the Tyrrhenian Sea Begion 

we can state tha t on a world scale the seismicity of the Tyrrhenian Sea 
Begion is rather slight, in spite of the fact that a few earthquakes had 
a magnitude of 7.0 or greater. By other words the seismic level of 
our region investigated is comparable with tha t of Areas 44, 39, 
45, 50 and 13 of Gutenberg and Richter (3). 

Using equation [1] we have classified the surface of the Earth 
in accordance with the value of the equivalent magnitude. This is 
given in Table I I . 

log E = 11.8 + 1.5 M. 

log E = 11.0 + 1.6 M. 

Jfequ = 6.41, 

T A B L E I I 

Category 

0.00 — 5.99 
6.00 — 6.49 
6.50 — 6.99 
7.00 — 7.49 
7.50 — 8.00 

I V . . 

V. . . . 

I . 

I I 

I I I 

Aseismie a n d very weak ly seismic 
W e a k l y seismic 
Modera te ly seismic 
S t rongly seismic 
Very s t rongly seismic 
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The Areas, mentioned above, fall into Category II , and the same 
is true for the case of the Tyrrhenian Sea Region as well. 

2 . - SPATIAL VARIATION OF ELASTIC STRAIN R E L E A S E 

In this chapter the distribution of seismic activity according to 
the focal depth will be examined on the basis of data, presented in 
Table I. At first we show the effective data: 

TABI.E I I I 

F o c a l d e p t h 
h 

k m 
2 E°-\ ergs0-5 . 1010 N u m b e r of 

s h o c k s 

0 — 70 

128 .53 40 

100 2 0 . 0 8 5 

200 14.22 2 

215 5 .02 1 

230 1.78 1 

250 3 .55 1 

205 3 .55 1 

270 1.00 1 

275 18.91 2 

2 8 5 1.00 1 

290 1.20 1 

300 1.78 1 

300 1.00 1 

343 1.00 1 

4 5 0 1.20 1 

210 .18 00 
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Dividing the Ear th 's interior into horizontally lying layers, the 
thickness of which is 7-1 kms, we received the following values: 

T A B L E I V 

L a y e r 
k m £ e r g s 0 - 5 . 101 0 

0 — 7 4 1 2 8 . 5 3 

7 5 — 1 4 9 2 6 . 0 8 

1 5 0 — 2 2 4 1 9 . 2 4 

2 2 5 — 2 9 9 3 1 . 1 7 

3 0 0 — 3 7 4 3 . 9 0 

3 7 5 — 4 4 9 0 

4 5 0 — 5 2 4 1 . 2 6 

The general pat tern of the distribution of seismic activity with 
the depth beneath the Tyrrhenian Sea Region is very similar to those 
ones, which are experienced in other areas, where intermediate as 
well as deep earthquakes take place. For example, let us see the curve, 
representing the variation of elastic strain release in the case of the 
Sunda Arc (7); or the diagrams, valid for the Ear th as a whole f1-) 
and let us compare these curves (Fig. 2) with the one, valid for the 
Tyrrhenian Sea Region (Fig. 3). The two most conspicuous features 
of these curves are as follows: 

a) - A strong maximum is existing in the uppermost layer, 
tha t is near the Ear th ' s surface; 

b) - One can find a remarkable minimum around the depth of 
420 -.450 kms. 

It is well-known by way of many other research that the theory of 
global plate tectonics is excellently applicable for the case of the Tyrrhenian 
Sea Region as well. The pattern of the variation of seismic activity with 
the depth in the case of our area investigated is perfectly consistent with 
the models of plate tectonics. 



e r g s 

0 100 200 300 ¿00 500 600 700 km 

Fig. 2 - Seismic ac t iv i ty versus focal dep th , a ) Fo r t h e S u n d a arc [a f te r 
R i t s e m a ( ' ) ] ; b ) for t h e E a r t h as a whole [ f rom t h e d a t a of B a t h and 
D u d a ( l)]; c) for t h e E a r t h as a whole [ f r o m the d a t a of Galanopoulos (2)] . 



c h a r a c t e r i s t i c s o f t i i e s e i s m i c i t y o f t h e t y r r h e n i a n sea r e g i o n 377 

3. - MULTIPLE SEISMIC EVENTS 

Isacks, Sykes and Oliver (5) have demonstrated that certain earth-
quakes exhibit "clustering" which refers to a concentration of shocks 
both in space and time. The earthquake-sequences and swarms can 
be regarded as special kinds of clusters. The earthquake-sequences 
of shallow events are usually called aftershocks, provided that at the 
beginning of the series there is a strong shock with a higher magnitude, 
called main-shock. In the absence of a main-shock we often speak 

Fig. 3. 

M I N I M U M 

F ig . 3 - Seismic a c t i v i t y v e r s u s foca l d e p t h in t h e case of t h e T y r r h e n i a n 
Sea Reg ion (for a d e t a i l e d e x p l a n a t i o n see t h e t e x t ) . 

about swarms, the members of which are more or less similar to one 
another in their magnitudes. Swarms usually are of volcanic origin 
while the sequences are due to tectonic causes. The aftershock-sequen-
ces as well as the swarms include large number of events. Intermediate 
and deep earthquakes, however, do not exhibit such sequences and 
swarms. Many intermediate and deep shocks are alone, tha t is without 
well-observable connection with other intermediate and deep events; 
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but some of them occur in clusters. The hypocenters of the members 
of such clusters are very near to one another in the space; sometimes 
the foci are the same or are only in a distance 1 - 2 to 80 kilometres 
from one another. The time-interval between the occurrence of the 
events may be as low as some seconds (!) (5) or some hours or about 
one day (9). In the Fiji - Tonga - Kermadec Region most deep mul-
tiple ts were doublets, some were triplets and there were cases when 7. 8 
or even 12 events followed fastly, one after the other, from foci which 
were very near to one another. Clustering of earthquakes were ob-
served beneath the North Island (New Zealand), at the Bonin Islands 
Region, at the Solomon Islands and in the seismic belt of South Ame-
rica, too. Now wre shall show tha t some clusterings occurred in the 
case of the Tyrrhenian Sea Region as well. The clusters are listed in 
Table Y. 

T A B L E V 

No. : D a t e h m s L a t . Long . 
°N °E 

h 
k m M 

31 

32 

1941.03.16 

1941.03.16 

16 35 02 

18 48 21 

38.3 12.2 

38.3 12.2 

100 

100? 

6.9 

6.2 

44 

45 

1957.05.20 

1957.05.21 

19 57 34 

11 44 06 

38.7 14.1 

38.7 14.1 

60 

n 

5.8 

6.1 

57 

58 

59 

1962.08.21 

1962.08.21 

1962.08.21 

18 09 07 

18 19 33 

18 44 51 

41.1 15.1 

41.1 15.1 

41.2 15.1 

36 

34 

n 

n 

n 

5.6 

6.1 

6.0 

63 

64 

1963.07.19 

1963.07.19 

05 45 28 

05 46 05 

43.4 8.2 

43.4 8.2 

36 

34 

n 

n 

n 

5.7 

6.2 

We should like to point out that there were two interesting cases 
for which the foci seems to be very near to one another, the time-
difference between the occurrence of the events, however, was greater 
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than one day. We call such events as quasi-multiplets. The data of 
these quasi-multiplets are to be found in Table VI. 

T A B L E V I 

1 1 
N o . D a t e h m s L a t . L o n g . 

°N «E h M 

52 

53 

1962.01.07 

1962.01.1 1 

10 03 14 

05 05 04 

43.2 17.1 

43.3 17.0 

n 

n 

6.0 

6.1 

63 

64 

64a 

Sec in T a b l e V 

See in T a b l e V 

1963.07.27 05 58 23 43 .5 8.4 n 5.4 

I t is interesting to note tha t in the case of all shallow multiplets 
as well as in the case of one of the quasi-multiplets the magnitude 
of the first shock is smaller than that of the second quake, contrary 
to the case of normal shallow earthquake-sequences, where usually 
the first shock is the strongest within the whole series and the so called 
foreshocks are rather rare phenomena. 

4 . - C O N C L U S I O N S 

The main theses of this article can be summarized as follows: 

a) Although the seismicity of the Tyrrhenian Sea Region is 
remarkable relative to other parts of Europe and many of the mar-
ginal seas of this continent, it is relatively slight on a world scale. 
The temporal variation of elastic strain release is not a regular process: 
on the contrary, at least three periods of different lengths can be dis-
tinguished between 1901 and 1971. 

b) The pat tern of the spatial variation of elastic strain release 
— that is the pat tern of seismic activity in accordance with the hypo-
central depth — is similar to the cases, one can experience beneath 
other areas, where intermediate (h = 70 m 300 km) and deep 
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(li > 300 km) shocks occur. The deepest shock, ever observed on our 
region under investigation originated in a depth of about 450 km 
beneath the surface. 

c) The new theory of global plate tectonics is applicable for 
the case of the Tyrrhenian Sea Region. In another paper we showed 
that a par t of the African lithosphere is being consummated under-
neath the Tyrrhenian Sea and the dip-angle of the Benioff-zone, 
developed there, is about 51 - 52 degrees. "Seeing from volcano 
Stromboli the greatest dip — as it is revealed by the inclined seismic 
zone, by other words: by the Benioff-zone — c a n be experienced in the 
direction of N 64° W approximately" (from the Abstract of the paper: 
"Some Words on the Beep Structure of Italian Volcanoes", "Contri-
bution No. 06/74/HRGGV). 

d) In the occurrence of both shallow and intermediate earth-
quakes, we can observe certain clustering, more or less similar to the 
case of the Fi j i -Tonga-Kermadec Region as well as some other 
parts of the world. 
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