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The 1986 Adriatic Sea swarm : b - value*

Davorka Herak and Marijan Herak

Geophysical Institute, Faculty of Science, University of Zagreb,
ugoslavia

On January 6, 1986, the first in a scrics of over 350 recorded earthquakes oc-
curred in the central Adriatic Sea. Increased scismic activity lasted for 47 days. Such
a great number of earthquakes enabled us to study this sequence in morc detail,
hoping that results may contribute to better understanding of the seismicity of the
central Adriatic.

In this paper we have studied the b - value in the Gutenberg-Richter magni-
tude-frequency relation

log N = a-bM (1)

In our analyses we have used the scismograms recorded on the station Hvar
(HVA), which is closcst to the epicentral region. As there is no expression for cal-
culating of magnitudes on the basis of Hvar rccords, we have used the valuc of
log(A/T)mayx instcad of M in (1) (4 and T being the amplitude and period rcad from
the scismogram). This is ‘a permissible substitution, as long as the cpicentral dis-
tances arc constant. Relation (1) now becomes

log N = a-b log(A/T)max (2)

which is the form we used in our calculations.

In accordance with the classification of earthquake sequences bascd on their
tcmporal characteristics proposcd by Utsu (1970), this sequence may be recognized
as the carthquake swarm of the II kind (group 1-C).

The earthquakes may be grouped in four pronounced subsequences of fore-
shock-mainshock-altcrshock events. Magnitudes of mainshocks ranged betwecn ML
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= 43 and ML = 48, according to reports of KBA (Austria). We have analyzed
the total of 321 shocks. The b - value for the whole sequence as well as for the four
subsequences, was estimatcd using the maximum - likelihood method (Utsu, 1964,
Aki, 1965). The rcsults are summarized in the following table :

Sequence Number of data b +2¢
Complete 321 (275) 0.769 £ 0.091
scquence
1 37 (29) 1.033+0.377
2 120 (93) 0.806+0.164
3 123 (113) 0.777 +0.144
4 41 (36) 0.754 +0.243

The cumulative frequency plots show that data may be considered homogene-
ous for log (A/T)max= 0.3. Consequently, all shocks which do not satisfy this
condi tion, were removed from the data set. The number in parcntheses in the sec-
ond column of the table shows the remaining number of events. It should be men-
tioncd that mainshocks were taken into account only when estimating the b - value
for the wholc sequence. The results show that b has a valuc significantly lower than
the "normal", b = 1, in all cases, except for the subsequence number 1. The inter-
pretation of these facts sccms not to be trivial, and asks for a more thorough ana-
lyses.

Large number of shocks provided for a study of the rclationship betwecn the
b - valuc and thc amount of released cnergy, E. We have assumed that energy re-
leascd by a single shock is proportional to (A/T)fﬁﬁx. The whole time sequence was
then divided into a number of overlapping subsequences, each of which contained
50 events and was shifted by 3 events with respect to the previous one. The quan-
tity £ =.5§ (A/T)},i'zx was calculated for cach of windowed sequences together with

1=
the corresponding b - value. Results show a very pronounced relationship between
the two quantitics, in the scnsc of increasing thed - value with decreasing the total
energy rcleased within a window, and vice versa.
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