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Abstract

MOBNET pool of seismic stations of the Institute of Geophysics of the Czech Academy of Sciences
has been created since nineties of the 20th century. It grew from a nucleus of 6 broad-band units
(seismometer and data acqusition system) up to the current 80 portable stations for temporary
installations. The need of having a dense network of transportable seismic stations to be installed
temporarily in regions with different tectonics and to record data for detailed modelling of 3D
anisotropic structure of the upper mantle, triggered formation of this pool. Since then, the pool
equipment has been involved in several passive seismic experiments, both small- and international
large-scale ones, which were in operation for only few months at the beginning up to several years
nowadays. Data recorded during the experiments has contributed to different significant findings
about the Earth, including those which revealed that the mantle lithosphere is formed by individual
domains with their own tilted anisotropic fabrics. Changes of the fabric orientations mark boundaries
of the domains amalgamated to cores of continental plates. Data from the passive experiments
are essential for detailed research of the Earth structure and inferences about processes of plate
formation.

Keywords: Passive seismic experiments; MOBNET pool; Portable stations; Continental lithosphere
structure; Seismic anisotropy in 3D

1. Introduction

Any geophysical experiment is a targeted design of measurements of natural physical parameters realized
either in a laboratory or in a field aiming at unraveling details of physical processes in the Earth. Dimensions of
the features studied in the Earth are usually of a large extent, which leads to organizing large-scale experiments
in the field. Propagation of seismic waves, especially their travel times or attenuation, represents one of the
fundamental parameters that allow us to study the Earth’s interior. Active and passive seismic experiments are
distinguished according to the type of sources that generate seismic waves. Active sources of waves (so called
controlled source seismics) are used prevailingly for the illumination of the crust and of the uppermost mantle.
On the other hand, seismic waves from natural sources (earthquakes), or recently also broadly exploited ambient
noise, are crucial for the passive experiments and related research of the Earth’s structure. Data recorded by dense
networks of temporarily deployed seismic stations during the passive experiments are often complemented by
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e.g., gravimetric, geodetic or magnetotelluric measurements and processed by multimethod and multidisciplinary
approaches in a broad cooperation of scientists of different professions. Achieved results improve essentially our
understanding of the Earth’s structure, history of its evolution and contribute to estimates of seismic hazard.

The continents are the most complex and diverse parts of the Earth, which contain the oldest rocks and records
of the early formation and evolution of the planet. To determine how the features seen at the Earth’s surface
correlate with structural and compositional differences in the deep parts of the planet, seismologists need recordings
of different types of seismic waves that densely sample the Earth. Resulting snap-shots of its current physical stage
serve as fundamentals for inferring processes of the Earth’s formation back in time.

Probing the deep Earth with the use of data from passive seismic experiments became widespread in the last
two decades of the 20t century. The temporary networks composed from lower tens of broad-band (BB) digital
instruments were installed at that time in different tectonic regions all over the world, e.g., in Tibet (Owens et al.,
1993; Yuan et al., 1997) or in Cameroon (Dorbath et al., 1986). The passive experiment in the French Massif
Central (Granet et al., 1995) belongs among the pioneering cooperative passive seismic experiments in Europe.
The technical development of seismometers, data acquisition systems, digital data transmission to seismological
centers as well as computational facilities of data processing and research itself, made building large-aperture
arrays covering vast territories to collect data for thorough view into the deep Earth possible. The US Transportable
array (https://doi.10.7914/sn/ta) (IRIS Transportabel Array, 2003) is the best example of such passive experiments
providing data for systematic research of the Earth.

While the deployment and operation of the US Transportable array, as well as its data collection, are strictly
separated from the scientific research, organizing passive experiments in Europe depends prevailingly on supports
of national grant agencies. The scientists have to cover all the steps of the experiments from instrument purchase,
installation and running the network, up to the research itself and publishing the results. Therefore, coordination of
both the availability of the stations from different pools and simultaneous financing of individual scientific groups
is the most difficult task for experiments in Europe. Despite these challenges, large-scale array experiments have been
realized in a frame of multidisciplinary international research programs as, e.g., the TOPO-Europe (Cloetingh and
Ziegler, 2009), mainly in the Iberian peninsula and northwestern Africa (IberArray, Diaz et al., 2009, 2010; Topolberia,
Diaz et al., 2015), or EUROPROBE (Gee and Zayen,1996), including the TOR and SVEKALAPKO arrays in northern
Europe (Pedersen et al., 1999; Hjelt et al., 1996), recently followed by the large-scale AlpArray (Hetényi et al., 2018a)
and AdriaArray (Kolinsky et al., 2025a) experiments. The instrumentation of these experiments was composed of
equipments of individual European institutions.

The aim of this paper is to give an overview of the MOBNET pool of temporary stations of the Institute of
Geophysics of the Czech Academy of Sciences (IG CAS) and to highlight some of the new discoveries of the Earth’s
structure achieved thanks to data from several passive experiments, in which the MOBNET stations were involved.
The domain-like anisotropic structure of the continental mantle lithosphere with tilted symmetry axes (Babuska and
Plomerova, 2021, 2022 for review) belongs among them primarily. We are far from presenting a complete overview
of new inferences from the passive experiments in Europe, but we will give several examples to document the
importance and irreplaceability of the passive experiments for gaining new and essential outcomes about the Earth’s
structure and scenarios of the Earth’s evolution. By this overview of the step-by-step building the MOBNET pool
and temporary deployment of its components we wish to document the feasibility of creating temporary networks
from different national pools, funded by different national agencies providing grants in different periods. We also
wish to acknowledge the cooperation with participants of various projects, who were active either in the fieldwork
of the experiments or in the research.

2. Pioneering passive experiments in Europe

During the last decade of the 20t century, the technical development of seismological instruments, predominantly
digital data acquisition systems (DAS) including their recording capacity and data transmission, enabled to
gain data from large international collaborative campaigns of field measurements. Passive seismic experiments
in the French Massive Central (MC) within a French-German collaborative project (Granet et al., 1995), in the
Varmland (Sweden) with the Czech-French-Sweden-Slovak cooperation (Plomerova et al., 1996) or the experiment
in south-east Germany (Plomerova et al., 1998) realized in early 90", belong among the pioneering temporary
arrays of seismic stations which collected data for detail regional studies of the upper mantle. Densely spaced
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rays from teleseismic earthquakes sampled the upper mantle with high density and enabled calculations of upper
mantle tomography images with the unprecedented high resolution. The two small-sized experiments in the
Varmland (1991) and in south-eastern Germany (1992) concentrated on the feasibility of mapping lateral changes of
anisotropic structure of the rigid mantle lithosphere, as well as the lithosphere-asthenosphere boundary (LAB) relief.
Results obtained by applying a novel method of directional variations of teleseismic P-wave travel time residuals
and shear-wave splitting, and in particular by joint inversion/interpretation of anisotropic parameters retrieved from
body waves (e.g., Babuska et al., 1984a, 1984b, 1993, Babuska and Plomerova, 1992; Sileny and Plomerova, 1996),
clearly demonstrated that anisotropic structure of the mantle lithosphere and changes of its orientation in 3D, can
be successfully detected and modelled from seismic recordings of the temporary arrays (Plomerova et al., 1993,
1998, 2001). Reprocessing the MC network data, targeted on extraction of seismic anisotropy, was successful and
clearly revealed the opposite orientations of anisotropic fabrics in the western and eastern parts of the MC, with
a shift of boundaries of the mantle domains with respect to the traces at surface of margins of the tectonic units
in the crust (Babuska et al., 2002).

After testing the ability of our method (e.g., Babuska et al., 1993) to resolve the 3D lithosphere structure with
the high resolution, including short-wavelength variations of the large-scale anisotropy strength and orientation
in the two small-sized experiments in Sweden and south Germany, the anisotropy studies of the mantle lithosphere
were also included in the two large-scale passive experiments in Europe — TOR and SVEKALAPKO, realized
in the second half of 90th, Besides tomography images of the Earth’s crust and upper mantle or modelling the
Earth’s discontinuities (e.g., Arlitt et al., 1999; Cotte et al., 2002; Shomali et al., 2002; Alignaghi et al., 2003;
Sandoval et al., 2003, 2004; Bruneton et al., 2004; Pedersen et al., 2006; Kozlovskaya et al., 2008), viability of studying
lateral changes of the mantle lithosphere fabrics and the LAB depth from the experimental data appeared to be
promising. Results obtained from the anisotropic studies based on data recorded during these experiments identified
changes in fabrics of the mantle lithosphere domains, separated by the dominant sutures, namely by the Thor
and Sorgenfrei-Tornquist Sutures in the Denmark-southern Sweden region (Plomerova et al., 2002; Babuska and
Plomerovd, 2004), or by the Proterozoic/Archean suture in south-central Finland (Plomerova et al., 2006, 2008;
Vecsey et al., 2007; Kozlovskaya et al., 2007). Mapping the structure of the mantle lithosphere domains with tilted
anisotropy, generally in 3D, and imaging the domain boundaries through anisotropy changes would have been hardly
possible without the arrays of densely spaced temporary stations.

3. Building the MOBNET pool and achievements from relevant experiments e

Promising results achieved by application of the new method of joint analysis of anisotropic signals
in P and S body waves recorded in the passive experiments in Varmland (SW Baltic Shield), and across the
Saxothuringian-Moldanubian suture in south Germany, TOR and SVEKALAPKO, triggered our effort to form a core
of the MOBNET pool of transportable seismic stations of IG CAS for temporary installations in the field. We can split
the creation of the MOBNET pool into three main phases (Table 1). A nucleus of the pool has been created in the
first phase, for which a new digital data acquisition system (DAS) VISTEC/Jupiter has been developed by the VISTEC
company (Fig. 1). The DAS was built on a basis of an industrial PC with LINUX operation system and AD converters
per each of 3 channels, with dynamics of 24 bits for 100Hz sampling of the 10-250 Hz sampling frequency range and
S/N of 130db. Three VISTEC/Jupiter off-line recording systems in combination with the Guralp seismometers CMG
were tested in the Bohemian Massif. Expenses to get the equipments were covered prevailingly from the supports
of the national grant agencies (the Grant Agency of the Czech Repulic (GACR) and the Grant Agency of the Academy
of Sciences (GAAV)) and so called “large investments” funds of the Czech Academy of Sciences (see Table 1). Only
six portable stations contributed to field measurements in the first three years.

In the second phase, considered as the real birth of the pool, 30 pieces of DAS of the new advanced type of VISTEC
data acquisition system, called GAIA, were paired with 15 short-period (SP; Le-3D) and 15 broad-band (BB; STS 2)
seismometers (Table 1). A specific micro-computer was designed for the GAIA station to meet the low-consumption
demand. Several parameters of the new station, e.g.,dynamic range, sampling up to 1000 Hz, or number of channels (6)
have been improved with respect to the previous version. The first generation of the GAIA operated off-line, but
sent daily SMS text message reports (SMS) of its state-of-health (SOH) status to the IG CAS center (setting of the
frequency of the reports was optional). Among others, the SMS reports included also number of one-hour long
files stored on the SD cards per day or pendulum deflections. The new GAIA replaced the old VISTEC/Jupiter DAS.
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Table 1. History of MOBNET pool building.

DAS N Seismometer N Financial source
1998 Vistec/Jupiter 3 - - GACR 205/98/K004
1998 - - CMG-40T 1 GAAV A3012908
1998 - - CMG-3T 2 CAS ‘large investment’
A
7]
% 1999 VISTEC III 2 - - GAAV A3012908
&
2000 - - CMG-ESP 3 GAAV A3012908
2001 VISTEC IV 1 - - GACR 205/04/04
6 complete portable units
2003 GAIA 1 26 - - CAS ‘large investment’
Ministry of Envi t (ME
2003 Accessories - - inistry of Environment (ME)
of the Czech Rep.
2003 GAIA 1 1 - - GACR 205/02/0381
2003 - - STS 2 15 CAS ‘large investment’
2003 - - Le-3D 15 CAS ‘large investment’
o
Q 2004 GAIA 1 3 - GAAV A3012404
£
+30 complete portable units
2004 GAIA 2 17 - CAS ‘large investment’
CAS ‘large investment’
2005 - - Le-3D 17 .
(for CSS experiments)
CAS ‘large investment’
2007 GAIA 3 8 - .
(substitution of 6 old VISTEC)
+17 complete portable units
+2 extra DAS
2016 GAIA 5 10 CAS ‘large investment’
2016 CMG-3ESP 10 CAS ‘large investment’
fq’j +10 complete portable units
2]
[a¥]
é 2018 GAIA 5+ 15 OP RDE of MEYS of the Czech Rep.,
CzechGeo/EPOS-Sci
2019 CMG-3ESPC | 11| (7 02.1.01/0.0/0.0/16_013/0001800
+11 complete portable units
+4 extra DAS

Total: 80 GAIA 41 BB seismometers Ts > 60 s, CMG-40T (Ts = 30 s) and 32 Le-3D SP = 74 seismometers
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Figure 1. Data acquisition systems Vistec/Jupiter and GAIA (upper part) of the MOBNET pool and control calibration
units (lower part: a-e) developed for the broadband seismometers and the GAIA to make easier their remote
controls and to guarantee the high-quality of data.

In the second phase, the MOBNET pool consisted of 36 complete units (sets of the BB seimometers and DAS)
available for deployment in passive seismic experiments requiring continuous recording of digital data for a long
time. Besides that, 17 pairs of LE-3D seismometers and DAS of new type GAIA 2, designed especially for active
seismic experiments (Control Source Seismology-CSS), were incorporated into the pool. The GAIA 2 works both
in the continuous and trigger mode, and allows a very high sampling rate (e.g. 500 Hz), especially if running in the
second mode.

The GAIA data acquisition systems were step-by-step upgraded during the long time of their operation. The system
changed from the off-line operated stations reporting their SOH by SMS to the center as it worked at the early stage
of the pool to the on-line stations transmitting actual data directly to the national centre and further to the European
Integrated Data Archive (EIDA) nodes (http://www.orfeus-eu.org/data/eida/). In case of transmission failures or any
recoverable station failures, data recorded on SD cards are checked and used to complement/substitute data in EIDA
nodes (Kolinsky et al., 2025b). Several station improvements (Fig. 1) relate to the remote control of both the DAS
as well as the seismometers (Vecsey et al., 2017).

Enlargement of the pool by a set of 21 new transportable BB units (seismometers and DAS) and four additional
spare GAIA 5+ DAS represent the third phase of the MOBNET pool building to its present size of 80 complete units.
The GAIAs are paired with 41 broad-band seismometers of the STS2 and CMG types with corner periods Ts > 60 s,
one CMG-40T (Ts = 30 s) and 32 Le-3D SP seismometers with Ts = 1 s. During more than 20 years of continuous
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operation in different experiments, only few of the instruments have been damaged by lightning, floods, vandalism,
thefts, or have required major repairs.

3.1 MOBNET in experiments covering the Bohemian Massif

The Bohemian Massif (BM) is the largest one from the Variscan massifs in Europe. The crust consists of several
tectonic units of different origin and history. Deciphering fabrics of the mantle parts of individual lithosphere domains
was a challenge leading to a better understanding processes of the continental lithosphere formation, in general.
With the exception of the central station PRU of the Czech Regional Seismic Network (CRSN), all other permanent
stations were historically located around the rim of the BM. To capture different signals reflecting structures of
the mantle lithosphere domains related to individual tectonic units, we installed 8 temporary stations (6BB+2SP)
within a pilot project MOSAIC (Barrande program, Project No. 98087-2) operated in the Czech-French (EOST
STRASBOURG) cooperation (Fig. 2). Though the network collected data for only 9 months, the results of joint
interpretation of P-wave travel time deviations and shear-wave splitting, identified anisotropy within the mantle
lithosphere of the BM with different orientation and inclination in its individual units (Plomerova et al., 2000).
These findings were in accord with those retrieved for the MC lithosphere domains (Babuska et al., 2002) or
for the Armorican Massif (Plomerova et al., 2000; Judenherc et al., 2002). The encouraging results called for an
investigation of the BM in greater detail. The nucleus of the MOBNET pool, consisted of six seismometer-DAS pairs,
was further included in the Czech-French-German experiment BOHEMA (2001-2003), formed by 61 permanent and
92 temporary stations all together (Plomerova et al., 2003). The network covered a territory approximately 270 km
long and 150 km wide in the western BM with inter-station spacing of 10-30 km (Fig. 3). The experiment focused
primarily on proving the existence or non-existence of a baby plume beneath the Eger Rift in the western part of
the BM, suggested there in analogy with that in the MC (Granet et al., 1995). The existence of the baby plume was
not proved (Plomerova et al., 2007, 2016). However, the enormous amount of collected new information about the
anisotropic structure of the mantle lithosphere in the western BM represented a great benefit of the experiment.

MOSAIC 1998-1999

59° e I

50°

48 P .
10 12° 14° 16° 18

Figure 2. Distribution of stations within the BM during the MOSAIC passive seismic experiment (1998-1999). Three of
eight temporary stations, red triangles with white dots, mark the MOBNET stations. Light grey dashed line along
with Eger Rift (ER) follow the Saxothuringian (ST) and Moldanubian (MD) unit boundary (for all tectonic units
of the BM see Fig. 3).
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To create a 3D self-consistent model of the entire BM and to decipher its growth (e.g., Babuska and Plomerova,
2013), a necessity of having a transportable array of several tens of seismic stations became evident. This led to the
enlargement of the MOBNET pool nucleus to the size which allowed a step-by-step coverage of the BM in consequent
passive experiments BOHEMA II (2004-2005), Bohema III (2005-2006) (Babuska et al., 2005), EgerRift (2007-2014)
and BOHEMA 1V (2012-2014) (Babuska et al., 2013, Bianchi et al., 2015) (Fig. 3). High-quality data for the structural
studies of the BM have been recorded also during the PASSEQ experiment 2006-2008 (Wilde-Piorko et al., 2008),
covering central Europe by the SW-NE trending band of stations, and by the ALPASS (Mitterbauer et al., 2011), the
array touching the southern part of the BM. Processing the high-quality data collected from densely spaced stations
of these experiments resulted in a detailed 3D self-consistent model of the BM lithosphere (e.g., Babuska et al., 2008,
2010; Plomerova et al., 2007, 2012; Geissler et al., 2012; Karousova et al., 2012a,b, 2013). The mantle part of the
lithosphere consists of individual domains of different thickness and fossil anisotropic fabrics with clearly defined
boundaries. These boundaries can be steep, such as in case of the Saxothuringian-Tepld Barrandian contact (ST/TB),
or inclined, such as in case of the Tepld Barrandian-Moldanubian contact (TB/MD) (Fig. 3). The boundaries of the
mantle domains are often shifted relative to the surface traces of the corresponding crustal units by up to tens
of km. We interpreted the boundaries as channels for transportation of the upper mantle rocks and fluids to the
surface (Babuska and Plomerova, 2013, 2017; Kvapil et al., 2021; Faryad et al., 2024; Plomerova, 2024).
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Figure 3. Distribution of MOBNET stations in regional passive seismic experiments (see also Table 2) that covered the
BM and contours of tectonic units in the crust: ST-Saxothuringian, MD-Moldanubian, TB-Tepla-Barrandian,
SU-Sudetes, SI-Silesian. Stations in margins of individual experiments, areas of which overlap, were involved
in both experiments.

3.2 MOBNET in experiments in European regions with different tectonics

In addition to exploration of the BM lithosphere and the upper mantle beneath it, the stations of the
MOBNET pool participated in several large-scale international passive experiments far in Europe (Table 2). Ten
stations (STS2-GAIA) formed the back-bone of the Retreating-trench, extension, and accretion tectonics (RETREAT)
experiment (2003-2006) in the Northern Apennines (Italy; Margheriti et al., 2006) (Fig. 4a). This multidisciplinary
study of the Northern Apennines (earth.geology.yale.edu/RETREAT/) was funded by the United States National
Science Foundation (NSF) in collaboration with the Italian Istituto Nazionale di Geofisica e Vulcanologia (INGV)


http://earth.geology.yale.edu/RETREAT/

Jaroslava Plomerova

and supported by the Grant Agency of the Czech Academy of Sciences (GAAV). The main goal of the RETREAT
experiment was to develop a self-consistent dynamic model of syn-convergent extension using the Northern

Apennines as a natural laboratory. A complex mantle flow as well as the 3D oriented fossil anisotropy in the
mantle lithosphere (e.g., Plomerova et al., 2006; Salimbeni et al., 2008; Munzarov4 et al., 2013) along with standard
travel-time tomography (Benoit et al., 2011) and other results (e.g., Agostinetti et al., 2008; Bianchi et al., 2010;
Margheriti, 2014; Park and Levin, 2016) argued for segmentation of the Northern Apennine slab and a slab window

in central Italy.

Table 2. MOBNET involvement in passive seismic experiments.

Experiment Years Seimometers = FDSN code doi Region Reference
. . Bohemian Massif Plomerova et al.,
MOSAIC 1998-1999 3BB not assigned not registered
(BM) 2000, 2005
) . Plomerova et al.,
BOHEMA 2001-2003 5BB ZV(2001-2005)* not registered Western BM 2003
Northern Margheriti et al.,
RETREAT 2003-2006 10BB YI(2003-2006) | 10.7914/SN/YI_2003 .
Apennines 2006
BOHEMA II 2004-2005 | 11BB, 12 SP | ZV(2001-2005)* not registered Northern BM Babuska et al., 2005
Karousova et al.,
BOHEMA III 2005-2006 | 11BB,11SP | not assigned not registered Southern BM 2013
Wilde-Piorko et al.,
PASSEQ 2006-2008 | 11 BB, 13 SP | 7E(20006-2008)* | 10.14470/2R383989 | Central Europe 2008
. . Babuska and
BOHEMAIV | 2012-2014 10 BB not assigned not registered Eastern BM )
Plomerova, 2013
. . . . Babuska and
EgerRift 2007-2014 | 21 BB, 15SP | not assigned not registered Eger Rift )
Plomerova, 2013
. Northern Kozlovskaya et al.,
LAPNET 2007-2009 5BB XK(2007-2009) not registered .
Fennoscandia 2006
10.12686/alparray/ | Eastern Alpine L.
AlpArray-EAST | 2014-2015 20 BB XT(2014-2017) Hetényi et al., 2018b
xt 2014 transect
10.12686/ Alps and L.
AlpArray-AASN | 2016-2019 20 BB 73 (2015-2022) . Hetényi et al., 2018a
ALPARRAY/Z3 2015 surroundings
10.5281/ Ivrea-Verbano Hetényi et al., 2017,
AlpArray-IVREA | 2017-2019 10BB XK (2017-2019) .
zenodo.1038209 Zone (N.Italy) | Scarponi et al., 2021
Carpathians- .
7] (1019-2014) | 10.7914/SN/Z] 2019 . Schlomer et al., 2024
Pannonian-E. Alps
AlpArray-PACASE | 2019-2022 41 BB
10.12686, Eastern Al
73 (2015-2022) / ST ADS o chlsmer et al., 2024
ALPARRAY/Z3 2015 and BM
76 (2022-2026) | 10.7914/2cat-tq59 Central Europe | Kolinsky et al., 2025a
AdriaArl‘ay 2022-2025 50BB South-eastern

Y8 (2022-2026)

10.7914/b1sc-0n71

Europe

Kolinsky et al., 2025a

*incomplete information
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Two large-scale experiments were organized in the first decade of the 215t century in central and northern
Europe, in which MOBNET stations had been incorporated and we participated in the research. The PASSEQ
experiment, 2006-2008 (Wilde-Piorko et al., 2008), extended from Bavaria (SE Germany), through the BM across
the Trans-European Suture Zone (TESZ) and the Teisseyre-Tornquist Zone (TTZ, Poland) to Lithuania (Fig. 4b).
Altogether 196 temporary BB (49) and SP (147) stations, including the MOBNET stations (Table 2) were equally
mixed together and deployed in a band of ~400 km wide and 1500 long. The network was centered along the
POLONAISE’97 profile P4 (Guterch et al., 1997) with the well-studied crust and the uppermost mantle in the
TESZ (Guterch and Grad, 2006).

LAPNET 2007-2009

RETREAT 2003-2006

66°
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Permanent stations '
w Temporary statons ¥ MOBNET stations

8 10° 12° 14°

52

28"

8 . - - ;
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Figure 4. Distribution of stations (a) in the Northern Apennines (Italy) during the RETREAT experiment (2003-2006),
(b) in central Europe during the PASSEQ experiment (2006-2008) and (c) in the northern Baltic Shield during
the LAPNET experiment (2007-2009).
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Data from the MOBNET stations contributed to recovering the high-resolution images of the upper mantle
retrieved from body and surface wave tomography (e.g., Janutyte et al., 2015, Chyba et al., 2017; Meier et al., 2016),
mapping the LAB, mid-lithospheric discontinuity (MLD) and other discontinuities in the mantle (e.g., Kind, 2017;
Knapmeyer et al., 2013, 2017). Surprisingly, both the P and S wave anisotropy study did not record significant
anisotropy changes in the mantle across the TT zone, separating the edge of the East European Craton and the
Phanerozoic Europe in the crust. Instead, the characteristic anisotropic signal for the southern Baltica mantle
lithosphere continues in the images across the TESZ up to the north of the BM (Vecsey et al., 2014; Plomerova, 2020).
We interpreted these findings as an over-thrusting of the Phanerozoic Europe above the Precambrian lithosphere
(Babuska and Plomerova, 2013, 2020, 2022; Plomerova, 2024). The south-westward penetration of the craton in depth
is supported by the high-velocity heterogeneity in the mantle in the body-wave tomography (Kouba et al., 2017) or
by cratonic LAB identification in the Sp receiver functions (Kind, 2017).

The LAPNET array (2007-2009, http://www.oulu.fi/sgo-oty/lapnet) of the POLENET/LAPNET sub-project
of the POLENET-IPY consortium was related to seismic and geodetic studies in the Arctic region during the
International Polar Year (Kozlovskaya et al., 2006). The array consisted of about 60 broadband seismic stations
located on the territory of northern Finland and adjacent parts of Sweden, Norway and Russia. About half of
them were temporarily installed stations, 5 of which (STS2-GAIA, operated in the off-line regime) belonged to
MOBNET. The equipment from individual national pools was equally mixed together to avoid a potential failure
in a sub-region due to severe weather conditions during the winter time (Fig. 4c). Data from the MOBNET stations
included in the LAPNET array contributed to the 3D P- and S-velocity models of the crust and upper mantle down
to 670 km (e.g., Pedersen et al., 2013; Silvennoinen et al., 2016) or modelling major lateral boundaries in the
crust and the upper mantle (e.g., Vinnik et al., 2016). Studies of strength and orientation of upper mantle seismic
anisotropy resulted in the modelling the extent of individual domains of the mantle lithosphere and shapes of
their boundaries, particularly beneath the Archean domain of Fennoscandia (Plomerova et al., 2011). The coupled
anisotropic-isotropic tomography code AniTomo (Munzarova et al., 2018a) was for the first time successfully
applied on the P-wave travel time residuals beneath the LAPNET region to retrieve simultaneously the isotropic
and anisotropic component of P velocities (Munzarova et al., 2018b). The velocity model of the upper mantle in the
volume with horizontal grid spacing of 70 km x 70 km down to 370 km agrees well with the path-integrated 3D
self-consistent models of anisotropic domains of the mantle lithosphere (Plomerova et al., 2011) and shows only
very weak anisotropy in the sub-lithospheric upper mantle.

3.3 MOBNET in recent experiment AlpArray and its complementary constituents EASI, IVREA
and PACASE

The AlpAarray passive seismic experiment (AA) is the largest one finished up to now in Europe (Hetényi et al.,
2018a; https://alparray.ethz.ch) (Fig. 5). The AA project and its complementary experiments aimed at collecting new
data for shading more light on orogeny, in general, and its relationship to mantle dynamics, plate reorganizations,
surface processes and seismic hazard in the Alps-Apennines-Carpathians-Dinarides orogenic system. A specific task
of the project was related to the contact of the European and the Adriatic plates. We participated with 20 BB stations
of the MOBNET pool in the backbone of the AlpArray Seismic Network (AASN). The MOBNET stations were deployed
in the southern half of the BM, on the territory of the Czech Republic. A series of complementary experiments,
of the AlpArray project, either preceeded the AASN installation, operated in parallel with it, or followed the
main AA phase (Hetényi et al., 2018a). We deployed the MOBNET stations in three of the complementary experiments:
-20 stations in the AlpArray-EASI (2014-2015), a transect crossing the western part of the BM and the Eastern
Alps (Hetényi et al., 2018b; Vecsey et al., 2017), and 10 stations in the AlpArray-IVREA (2017-2019) experiment
in Val Sesia (Piedmont, N. Italy) (Hetényi et al., 2017; Scarponi et al., 2021). After 27 months of registration
within the AlpArray-IVREA experiment, the ten stations were dismounted and along with 11 new CMG-3ESPC
seismometers have been deployed in the eastern part of Slovakia as a part of the Pannonian-Carpathian-Alpine
Seismic Experiment (PACASE) (Schlomer et al., 2024). Up to now, data from the MOBNET stations contributed to
the research published in more than 100 scientific papers (http://www.alparray.ethz.ch/en/outreach/publications/),
which present various results from the AlpArray data related to the Alpine orogeny and Earth’s structure in a broader
region of the Alps.
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Figure 5. MOBNET pool in recent large-scale pan-European passive seismic experiment AlpArray and in three of its
complementary components: the EASI experiment (the N-S profile from the Bohemian Massif to the Adriatic Sea),
the PACASE experiment (from the Black Forest to the Western Carpathians) and the IVREA experiment (Ivrea-
Verbano region, N. Italy).

The EASI experiment focused on the crustal structure of the Eastern Alps and adjacent tectonic units with the use
of various methodologies based on teleseismic P-to-S converted phases (Hetényi et al., 2018b). Both the European
and the Adriatic Moho deepen towards the Alpine orogen. The disruption of the deepening of the Moho beneath
the BM is related to first order lithospheric block boundaries inherited from the Variscan orogeny, often expressed
as faults on the surface. These clear Moho steps speak for a block structure of the BM lithosphere (e.g., Babuska and
Plomerova, 2013). The best misfit between the synthetic receiver functions and waveform stacts of RF functions
from inversions for shear-velocity-depth dependence (Hetényi et al., 2018b) reveals a broad, up to 20 km thick zone
of low velocity-gradient identified as a contact of the European and Adriatic crusts at depth, located south and
beneath the central part of the Tauern Window (Eastern Alps). This zone coincides with the Moho gap previously
suggested from active seismic imaging (Spada et al., 2013) and the steeply northward dipping lithospheric slab in the
upper mantle tomography (Babuska et al., 1990, Lippitsch et al., 2003, Kissling et al., 2006; Karousova et al., 2013;
Plomerova et al., 2022), which is connected to the Adria plate entering the collision zone from the south. Ambient
noise study (Kvapil et al., 2021) exploited the AlpArray network data, along with data from the complementary
experiments and previous regional experiments covering the BM, and created a detailed 3D shear-velocity
model of the BM crust (cf. with Valentova et al., 2017). The modelling captured, for the first time, a velocity drop
interface (VDI) in the lower crust, interrupted at the boundaries of the crustal units, where movement along the
sutures might locally modify, overprint, or erase the sub-horizontal fabric of the BM lower crust (approximated by
vertical transverse isotropy model-VTI-with slow-velocity axis).

Controversial results occurred in the standard travel-time body-wave tomography of the upper mantle, aimed at
illuminating the subduction zone resulting from the Eastern Alpine and Adriatic plate collision. While the “EASI+”
targeted tomography clearly image the northward dipping high-velocity heterogeneity attached to the Adriatic
plate (Plomerova et al., 2022) in accordance with previous results (Babuska et al., 1990; Lippitsch et al., 2003;
see also Kissling et al., 2024), the large-scale tomography by Paffrath et al. (2021) imaged a detached high-velocity
heterogeneity (interpreted as of European plate origin) at greater depth. Different potential sources causing the
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discrepancy have been analyzed, e.g., effects of crustal models, ray coverage and geometry, way of processing,
as well as seismic anisotropy, but without getting a clear answer up to now.

The AlpAray-IVREA (2017-2019; https://alparray.ethz.ch/de/research/complementary-experiments/ivreaArray/;
Hetényi et al., 2017) experiment focused on imaging the Ivrea Geophysical Body (IGB) with the use of joint receiver
functions and gravity modelling, and ambient noise study (Scarponi et al., 2020, 2021, 2024). About 5 km spacing
of the stations in the IvreaArray allowed us to model the IGB in much greater details and complex view with
respect to the iconic and long-time referred to as the ‘Bird’s head’ (Berckhemer, 1968). The shear-wave velocity
anomaly of 3.6 km/s close to the surface, associated with the IGB in the new 3D vS model of the Ivrea-Verbano
Zone (IVZ) crust, is in remarkable agreement with the location of the exposed lower-to-middle crustal and
mantle outcrops. The fast IGB structure reaches 4 km/s velocity at 20-25 km depth, at the boundary between the
European and Adriatic tectonic plates, and in correspondence with the earlier identified Moho jump in the same
area (Spada et al., 2013; Diehl, 2009). A broad seismic survey is under way in the Ivrea region which exploits also the
IvreaArray data, among others, for the DIVE (Drilling the Ivrea-Verbano zonE) project (e.g., Greenwood et al., 2024;
Confal et al., 2025).

The seismic network of the Pannonian-Carpathian-Alpine Seismic Experiment (PACASE: https://doi.org/
10.7914/SN/Z]-2019) comprised of 214 temporary stations all together and covered the Eastern Alpine and
Western Carpathian Mountain ranges, the southern part of the BM, and the sedimentary Molasse and Pannonian
Basins (Schlomer et al., 2024). The network configuration was designed to get more data for modelling the
“problematic” Eastern Alpine root and for structural studies of the Western Carpathians and Pannonian Basin.
Moreover, the data provide a link between the AlpArray (Hetényi et al., 2018a) and the ongoing new experiment
AdriaArray (Kolinsky et al., 2025a), into which the PACASE array was integrated with only a tiny reconfiguration of the
stations. The first scientific outcomes that incorporate also the PACASE experiment data include a homogeneously
processed map of the Moho depths beneath the European Alps and western Carpathian obtained from the P-to-S
receiver functions (Michailos et al., 2023). Benefitting from the continuation of the station operation, we are
processing the P-to-S receiver functions (Vecsey et al., 2025) to improve resolution in the eastern part of the model
of the Moho relief by Michailos et al. (2023). Similarly, the shear-wave recordings of the PACASE network broaden
the portfolio of data suitable for anisotropy study of the upper mantle (Vecsey et al., 2025).

Processing the S-to-P converted phases resulted in the LAB depth estimates and information on the
lithospheric structure of the broader Pannonian Basin region and the surrounding orogens (Kalmar et al., 2023).
The high-resolution images confirm the LAB relief derived long time ago from P-wave travel time deviations
recorded at permanent stations (Pajdusak et al., 1989; Babuska and Plomerové, 1992) and show the shallowest LAB
under the central part of the Pannonian Basin, where the heat flow is the highest, and deepens at the periphery of
the basin towards the Carpathians, the Dinarides and the Eastern Alps.

3.4 MOBNET in ongoing pan-European experiment AdriaArray

The AdriaArray (AdA) experiment collects data for a deep study of the Adria micro-plate in central Mediterranean
and covers a large portion of south-eastern Europe. The dissolving Adriatic micro-plate, surrounded by subductions
of both the continental and oceanic lithospheres is strongly deformed and affects dynamics of the surrounding
regions as well as their seismicity and volcanism (Faccenna et al., 2014; Handy et al., 2015; Kissling, 2024-for
a brief review of currently available constrains on the Adria micro-plate and reference therein). Deployment of the
MOBNET stations within the AdriaArray experiment (https://orfeus.readthedocs.io/en/latest/adria_array_main.
html) started in 2022 with one year delay due to the COVID-19. Fifty two (52) temporary BB stations of the MOBNET
pool have been integrated in the AdA, which represents significant portion of all temporary stations involved
in the experiment (~440). The stations are deployed in the eastern part of the Bohemian Massif (15), Slovakia (19),
Romania (8) and Bulgaria (10) (Vescey et al., 2025; Borleanu et al., 2025; Kampfova et al., 2025) (Fig. 6). Spacing
of the stations involved in AdA is a bit sparser (40 km on average) than that in the AA and related complementary
experiments, but the AdA network is of much larger extent. The MOBNET stations are supposed to record until the
summer of 2026 at least in some sub-regions. The realization of the AdA experiment triggered supplying data from
many permanent stations in the Balkan region into the EIDA and thus made them available for a broad scientific
community. For detailed description of the whole AdA we refer to Kolinsky et al. (2025a).
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Figure 6. Distribution of stations in south-eastern Europe during the ongoing large-scale pan-European passive seismic
experiment AdriaArray (2022-2025).

4. Concluding remarks

Almost 30 years of endeavor and experience with building the MOBNET pool of mobile stations, installing and
running the temporary arrays, collecting, processing and archiving data, as well as a search for financial sources
for the instruments, motivated us to summarize our findings about the seismic temporary array needs and benefits
for scientific research. Seven sites, where stations were deployed temporarily in different passive experiments,
have been transformed into permanent stations (HSKC, PVCC, ZVC, PRIC, TREC, KRLC, MAUC; https://www.
ig.cas.cz/en/observatories/czech-regional-seismic-network/) with appropriate equipment and included into the
Czech Regional Seismic Network (CRSN), which, among others, improved monitoring seismicity of the BM and
surrounding regions.

By this overview of the temporary deployments of seismic stations of the MOBNET pool and examples of results
achieved thanks to the realized field measurements, we wish to document the feasibility of the step by step building
of national pools of instrument. Recent large-scale pan-European experiment AlpArray or just the ongoing one
AdriaArray, clearly demonstrate that creating functional large-scale temporary networks from independent national
pools, funded by different national agencies providing grants in different periods is viable, though it requires
increased effort in organizing, planning and realizing the experiments. The diversity of seismometer-recorder
units imposes additional requirements on operator teams to assure providing reliable high-quality data. Profound
cooperation in the research among teams, intensified communication, know-how transfer and outreach, in general,
are important positive aspects of this type of multimethod and multidisciplinary research related to large-scale
temporary arrays. They will be applicable in other experiments organized in Europe in the future.

Data availability statement. Data can be downloaded at: http:// www.orfeus-eu.org/data/eida/nodes/.
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