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 Several regional and worldwide seismic catalogues  have been selected  
for analysis. Basic criteria for th e choice are : availability of complete seismic 
catalogue,  tim e length of recorded seismicity and localization error. Selected data 

bases are: world wide catalogue s for medium -high seismicity, regional catalogues 
of California, Italy, Japan and Gree ce, speci fic volcanic catalogue of  Mt. St. Helen 

volcano (USA).  Completeness has been evaluated through the  Gutenberg -Richter 
law . The analysis has been  carried out through t he study of variation in space 
and time of Omori law  parameters and fractal dimension valu es. The results 

shows the existence of a space -time range inside which an earthquake triggers a 
sequence of events. This range seems to be independent of chosen catalogue.  
 

Data  

 
A set of sei smic catalogues has been chosen .  The aim was to study  the behav iour 
of seismic sequences in space and time. Catalogues cover different space and 

time ranges . Although there is strong scale invariance in seismic activities, 
geophysical constrains are present like crustal thickness and the dimension of 
plate boundaries,  as well as instrumental limits like time length of dense seismic 

station networks, completeness of recordings etc..  
In total seven different seismi c catalogues have been analyzed.  Catalogues have 
been firstly investigated about their completeness. A relia ble method to asses 

completeness magnitude threshold  is based on  the application of the Gutenberg -
Richter (GR) law  to magnitude distribution . It is given by:  

logN=a-bM , 

where N is the cumulative number of event wi th magnitude bigger or equal to M , 
a  and b  are constant. Coefficient a  is related to the seismic activity level, while b  
is a quite  robust  parameter  with value  near 1. Assuming the validity of this law, a 

clear anomaly of the distribution  at lower magnitudes may indicate a lack of 
completeness in the selected time range . After cutting earthquakes below the 
threshold magnitude, re sulting catalogues are here summarized.  

 
1.  Global catalogue from USGS NEIC Institution (fig 1).  It covers a time span 

from 1973 to August 2007 , threshold  magnitude  of completeness  is 5.0 (fig. 
2) The number of events is 50606.  

2.  Global CMT catalogue (Centroid Moment Tensor, Harv ard, figure 3).  It 

covers a time span from January 1980  to December 2004 , threshold  
magnitude  of completeness is  5.5 (fig. 4). The number of events 18596.  

3.  South California catalogue ( Southern  California Earthquake Center, 

relocated by Sh earer et al., 2005; figure 5 ). It covers a time span from 
January 1984  to December 2002 , threshold  magnitude  of completeness  is 

2.0 (fig. 6). The number of events is 77034.  
4.  Japan catalogue ( selection of USGS NEIC catalogue, figure 7 ). It covers a 

time span  from January 1980  to October 2008 , threshold  magnitude  of 

completeness  is 4.0 (fig. 8). The number of events is 13245.  
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5.  Greece catalogue (Geophysical  Laboratory, University of Thessaloniki, 
figure 9 ). It covers a time span from January 1964  to September 20 07 , 
threshold  magnitude  of completeness  is 4.5 (fig. 10). The number of events 

is 6739.  
6.  Italian catalogue (INGV CSI, figure 11). It covers a time span from January 

1981 to December 2002, threshold  magnitude  of completeness is 2.5 (fig. 
12). The number of e vents is 10124 . 

7.  St. Helen volcano catalogue ( ANSS, Advanced National Seismic System). It 

covers a time span from January 1980  to February 2005. For this area the 
GR law is not respected, as the seismicity is linked to volcanic activity (fig. 
13). For this reason all event with magnitude bigger than 1 have been kept . 

The number of events is 6245.  
 

These catalogues represent seismic activity over very different tectonic settings 
and spatial scales. St Helens records seismicity in a very small scale and of 
prevalently volcanic genesis: events are strongly related to the dynamics of 

magmatic pr essure. Global catalogues (NEIC  and CMT) reflects the activity of the 
whole planet, focusing to the highest magnitudes events. These catalogues are 

suitable to study the a ctivities related to high energy due to big stress strain 
relation due to global plate tectonics; the two catalogues differ for  the magnitude 
definition: NEIC  is composed by heterogeneous m agnitudes, while CMT reports 

the moment magnitude  based on  centroid  moment tensor analysis. This kind of 
magnitude better discriminates big earthquakes as it does not saturate . South 
California catalogue is a good example of regional transcurrent tectonics seismic 

activity, moreover this catalogue is produced by a good se ismic network, showing 
a very low completeness magnitude threshold . Among the other regional 

catalogues, we chose Italian region which presents a  seismic activity of medium 
magnitudes , coming from heterogeneous tectonic settings , recorded by a good 
seismic  network. Greece and Japan catalogues list  medium high magnitudes  

events;  dominating  tectonics  is plate subduction .  
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Fig 1 Neic. Global earthquakes catalogue. 

 

Fig 2 Neic catalogue: cumulative magnitude distribution. 
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Fig 3 CMT. Global earthquakes catalogue. 

 

Fig 4 CMT catalogue: cumulative magnitude distribution 


