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ABSTRACT

In the present paper seismometrical data have been worked
out regarding the Norcia earthquake during the 19 September - 31 De-
cember 1979 period. 479 seismic events have been identified, with a good
analytical resolvance for the majority of same. With reference to main
shock, as well as for 30 other after shocks the focal mechanisms were
defined using different data assemblies. A contemporary inversion of
hypocentral parameters of the velocity model was made on a data selected
sample. The temporal variation of after shocks was also studied during
the considered period.
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RIASSUNTO

Nel presente lavoro sono stati elaborati dati sismometrici relativi al
terremoto di Norcia per il periodo 19 settembre - 31 dicembre 1979. Sono
stati localizzati 479 eventi sismici, per la maggior parte con buona riso-
luzione analitica. Relativamente alla scossa principale, e per altre 30 repli-
che sono stati definiti i meccanismi focali utilizzando insiemi diversi di
dati. E’ stata effettuata un’inversione simultanea dei parametri ipocentrali
del modello di velocita su di un campione selezionato di dati. E’ stata
anche studiata la variazione temporale delle repliche durante il periodo
considerato.

FOREWORD

The interest built around the seismic phenomenon that began
on 19-9-79 in the upper Nera Basin, took shape in the setting
up of a local seismic network for the study of the phenomenon,
under its scientific aspects, and for a better understanding of
same with reference to genesis and energy propagation. The re-
search workers assembled in the « National Seismic Network »
committee in the Geodynamic Finalized Project activity.

The research workers of the following Institutes together
with their instrumentations, were present:

— National Geophysical Institute. Rome (Ttaly)
— Vesuvian Observatory. Naples (L)
— Lithosphere Geophysical Institute. Milan ( » )
— Geological Institute. Florence University ( » )

— Globe Physics Institute. Paris (France)

INTRODUCTION

On the 19th of September 1979, a seismic period got started
in the area between Norcia and Cascia of discreet intensity set-
ting up to the VIIIth degree of the MCS with the main shock.
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In the preceding months there occurred in the area other quakes
that were however isolated, and which did not get over the 3.0
magnitude.

The epicentral determination of the main 19th September
shock were:

NEIS H, = 21 35 36.5 (GMT) ¢ = 42.83N A = 13.06E & = 8 km

CSEM H, = 21 35 39.3 (GMT) ¢ = 42.78N A = 13.06E & = 10 km
(attributed)

The date by us elaborated gave:

H, = 21 35 369 (GMT) ¢ = 4273 A = 1296E h = 6 km
(attributed)

The more reliable magnitudes attributed to the shock were:
for My: 5.5 (RMP), 5.8 (TRI),
My: 5.6 (CSEM), 5.5 (NEIS),

M,: 5.8 (NEIS).

A second strong shock took place on February 28, 1980 ha-
ving as provisionally worked out parameters the following:

H, = 21 04 429 (GMT) ¢ = 42.65N A = 12.60E h = 7 km

NEIS H, = 21 04 40.8 (GMT) ¢ = 42.81 A = 13.01E & = 12 km

The magnitudes were:
for M;: 5.1 (TRI), 4.8 (RMP),
M,: 4.8 (NEIS).
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COMPUTATION OF FOCAL PARAMETERS

The observations for localizing hypocentres can be split into
three groups, i.s. prior to (49 localized events), during (380 events),
after (50 events) the setting up of the stations assembled by the
« National Seismic Network » commitee of the GFP, because for
each group the localizing precision, on the whole, changes.

In table 1 are given the data regarding the stations set up
following combined intervention or anyway consequent to the
September quake; their localization is reported in fig. 1.

The data, for the calculation of hypocentral parameters, were
elaborated with the « Hypo 71 » program, using as crustal model
the one given in fig. 2, 3.

This model derives from a comparison made with other mo-
dels obtained by means of active and passive geophysical data
(Caloi, 1939, Console - Gasparini, 1975, Di Filippo - Marcelli, 1952
Giese et al., 1979), valid for the area and integrated, as regards
surface, by geological notions (Calamita et al., 1979, Deiana, 1980,
Scarsella, 1941).

From preceding sources one can, furthermore, understand
that the ratio V,/V, gets to the value 1.80.

In the calculation at 6 kms depth restriction was put; the arri-
val times at the stations were fully weighed, for distances within
70 kms local network, and by half those between 70 and 300
kms, national network. To each station was attributed a delay
determined by the velocity of the superficial layer and by the alti-
tude layer and by the altitude of the stations itself.

The persistence of the solutions was verified using other
crustal models. The results obtained did not differ relevantly
from the previous ones, both as regards the planimetric distri-
bution (fig. 4) as well as with reference to depth distributions
(Fig. 5).

The data were examined also with reference to their distri-
bution in depth, projections were made for bands of different
widths made to rotate by 15° each time, so as to enable, changing
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Fig. 1 - Stations’s location. Legenda: x local stations, ® national station.
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Fig. 3 - Map of the events. Class A, B.
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TABLE 1

Code Station Agencies | Altitude | Geogr. Co-ordinates Operative period
name Code m nord est beginning end

Z

PI9 Piediripa ING 700 42 4450 13 06.32 23 sett. 19 oct.
NO9 Nortosce ING 850 42 47.20 12 57.03 23 19

CA9 Cappuccini ING 754 42 4774 13 07.50 23 19

RP9 Rifugio Perugia OV-IGL 1510 42 46.00 13 10.62 23 18

OP9 Opagna OV-IGL 1317 42 39.63 13 04.17 24 18

MP9 M.te Pozzoni OV-IGL 1351 42 4247 13 06.18 23 28 nov.
FC9 F.ca Capatuio OV-IGL 1370 42 4225 13 09.92 18 oct.
FO9 Forsivo OV-IGL 1200 42 49.10 13 00.88 18 »

PO9 Polino ING 1320 42 34.50 12 54.51 . operating
0CcY Ocosce IGL 906 42 42.80 12 59.98 operating

O 00~ O Ul B W N =
SNOILVAYASHO TVOIMLIWOWSIIS

et
_- 0

RU9 Rua La Cuma IGF 995 42 4145 12 58.83 20 oct.
TA9 Tazzo IGL 842 42 42.86 13 04.06 20 »

SR9 M.te Serano ING 1000 42 51.65 12 4793 2L n3snov:
AMO Amelia ING 400 42 35.12 12 25.61 nov. operating
CM2 Camerino IGL 940 43 11.55 13 08.52 » operating

—
2
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rotation centre, a behavioral image at depth of the events fig. 6.
The most relevant prophile seemed to be n. 30 that shows events
densifying up with an almost vertical behaviour and a deeper
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appendix towards SSW. This prophile results transversal to the
Piediripa - Ospedaletto direction, which coincides with the maxi-
mum area densification of events.
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ANALYSIS OF FOCAL MECHANISMS

128 first impulses for analysis of focal mechanisms were
gathered, with reference to the main shock. The data reached
us from world-wide stations through questionnaires, bulletins,
but mostly through the direct readings of the seismogram.

The determination of focal mechanisms was made through a
reworked program based on Wickens and Hodgson (1967) which
has the possibility of supplying a statistical evaluation of the
solution by means of a weight given by:

Y W,-A-B
| W |

Weight of solution =

in which, A and B are respectively the observed and theorical
polarities, W, is the function of weight.

In the elaboration of data we have used as source model the
double couple, which identifies two nodal planes that must sa-
tisfy as best as possible the experimental data.

The nodal planes are identified, in Wulff’s projection (lower
hemisphere) by segments of a circle that separate the compres-
sion quadrants from those of dilatation. Each polarity point is de-
termined by azimuth, between epicentre and station, and by the
angle that the seismic ray makes with the vertical leaving the
epicentre. Such angle have been calculated using the relation:

sen i = (v/r) dT/dA

where: i, v and r are respectively, the hypocentral angle, the
velocity at focus and the difference between terrestrial ray and
focal depth, dA/dT is the apparent velocity at the epicentral distan-
ce A. The apparent velocities were worked out by means of the
Herrin (1968) travel times.







