
 

 

sliver. Large, equivalent to Mw~7.5, subduction 

thrust slow slip events (tSSE) are periodically 

observed with the GPS data about every ~4 years 

in Guerrero, Mexico. The last tSSE was recorded 

2017. Long-term GPS records show that the tSSEs 

are always accompanied by the strike-slip SSEs 

(sSSE) on the La Venta-Chacalapa fault. GPS 

displacement records in Guerrero reveal that 

during the inter-SSE periods the LVC fault is mainly 

locked, and the shear rate across it is only about 

of 2.0 mm/year. During the tSSE episodes there 

was a noticeable increase of lateral displacement 

on several GPS stations located on the coast, 

south off the fault, which is interpreted as the sSSE 

occurring on the LVC concurrently with the tSSE. 

The subduction zone in Guerrero may be an 

unusual region where the SSEs of two different 

types are occurring concomitantly.  
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2D Electrical Resistivity Tomographies (ERT) were 

conducted in northwest and southwest Crete with 

the aim to model geotectonic features at selected 

sites. The study area is located within the central 

forearc of the Hellenic subduction zone. Thirteen 

ERT profiles were realized using the dipole–dipole 

electrode and/or the Wenner-Schlumberger 

arrays. In order to model the resistivity 

distribution, the probability-based electrical 

resistivity tomography inversion (PERTI) method 

has been applied. As testified by the comparison 

between ERT obtained with commercial software 

(e.g. the RES2DINV), the PERTI procedure 

provided a good performance in drawing 

geological sections. As a general property, it has 

been proved that the probability algorithm is 

independent of the technique used for their 

acquisition (WS or DD array) and acts as an 

intrinsic filter. Since there are strong evidence that 

the ERT obtained with the RES2DINV is in same 

cases influenced by noise and correlated phantom 

effects, the PERTI result provides a simultaneous 

smoothing of the uncorrelated noise along with a 

greater recognition capability of real structures. In 

principle, this property derives from the 

circumstance that such types of disturbances have 

zero probability of being associated with true 

anomaly sources within the context of the 

geoelectrical theory. 
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In this study, bi-material interface has been 

investigated throughout the western edge of the 

North Anatolian Fault Zone (NAFZ) between 

Sakarya and Sapanca segments by using 

teleseismic events in order to estimate lateral 

velocity contrasts across the northern and 

southern branches of the NAFZ in the same region. 

We used a waveform correlation technique to 

compare the differences between the observed 

and estimated teleseismic arrival times in the 

proximity of 71 broadband seismic stations of 

FaultLab Array which operated between early May 

2012 to late September 2013, for 16 months. A 

total of 108 teleseismic earthquakes at epicentral 

distances greater than 30 degrees with 

magnitudes greater than 5.5 used for the analysis. 

The analysis of the delay differences indicates a 

velocity contrast across both branches of the fault 

in the study area as high as %12 and 35% with 

assumed bimaterial thicknesses of 35 km and 10 

km, respectively. The findings play a significant 

role to minimize biases and errors in earthquake 

locations, fault plane solutions and source analysis 

for the future studies in the region. 
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Faults images can be obtained by several 

techniques able to investigate the earth crust at 

different depths, each one featuring its own 

resolution power and uncertainties. Besides to 

surface structural or geomorphological analyses 

and some geophysical methods, typically useful to 

map the fault plane trace or to detect its existence 

in the first hundreds meters of depth, seismicity 

pattern analyses may outline the geometry of 

fault planes in the first kilometers of depth. In 

Northeast Italy, the Montello thrust belongs to the 

fold-and-thrust system of the Southern Alps. Even 

if not outcropping, this active fault has been 

recognized by integrating surface and sub-surface 

geomorphological, geodetic and geophysical data. 

From the seismological point of view the Montello 

thrust is defined ‘silent’, as no significant 

earthquake has been associated to it, neither in 

historical times, nor recently. Nonetheless, 

geometrical considerations assign it a very high 

seismogenic potential, as it is considered capable 

of earthquakes with M > 6. Over geological times, 

the activity of the Montello thrust has generated 

a gentle anticline, the Montello hill hosting a 

natural gas reservoir formed at about 1.5 km of 

depth. After its depletion, since 1994 this reservoir 

has been exploited as gas storage by Edison 

Stoccaggio S.p.A., and since 2012 it has been 

monitored by a local seismic network, installed for 

safety issues to detect the seismicity eventually 

induced by the storage activities. This monitoring 

network, named Collalto Seismic Network (in 

Italian Rete Sismica di Collalto, RSC), features high-

resolution power as well as high sensitivity, being 

very dense above the reservoir and having sensors 

deployed underground for reducing the anthropic 

noise effect. In about six years of continuous 

recording, more than seventeen hundreds 

earthquakes have been located in a 50 km x 50 km 

area surrounding the reservoir, with local 

magnitude ranging from -1.8 and 3.8; a 

completeness magnitude of about 0.0-0.2 has 

been estimated in the area close to the reservoir. 

All the seismicity is located at more than 3 km 

distance from the reservoir boundaries, thus it can 

be considered entirely of natural origin for this 

kind of activity, according to the Italian Ministerial 

Guidelines for monitoring the underground 

activities. Moreover, the deep pattern of 

microearthquakes depicts a listric geometry likely 

corresponding to the Montello thrust surface. In 

this presentation, we describe the most recent 

and detailed picture of the natural microseismicity 

obtained by analyzing the data acquired by RSC. 

They provide the first clear imaging of the 

geometry and microseismic activity of the 

Montello thrust, a picture ever seen until the 

today’s increase of monitoring capabilities. 
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A detailed knowledge of the crustal structure in 

seismogenic areas is crucial to understand the 

mechanisms that play a key role in nucleation of 

earthquakes with moderate-to-large magnitude. 

Some studies demonstrate that 

reflected/transmitted mode-converted waves 

from passive source data can be exploited to 

image detailed crustal-scale seismic horizons 

related to strong impedance contrasts. In 

particular, three-dimensional (3D) depth-

migration techniques, currently used in 

exploration seismology, have been successfully 

applied to process micro-earthquake signals in 

different tectonic contexts. We present the first 

results of the analysis and modeling of passive 

source mode-converted waves in the area of the 

2016 Mw 6.0 Amatrice and 2016 Mw 6.5 Norcia 

earthquakes (Central Italy) where the INGV 

surveillance system located more than 90,000 

earthquakes from August 2016 and March 2018. 

During the analysis of the seismic sequence high-

amplitude secondary waves were observed. Due 

to their amplitude, polarization and dominant 

frequencies, some phases can be interpreted as SP 

transmitted waves generated at depths of shallow 

crustal discontinuities (down to 1-3 km depth) in 

the Norcia-Castelluccio region. In this area, the SP 

phases could correspond to the impedance 

contrast existing at the contact between the 

buried low-velocity turbidites deposits and the 

high-velocity carbonates located in the footwall of 

the Mt. Sibillini thrust. Other phases detected 

after the S-wave arrivals may be interpreted as 
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