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Dear participants, 
 
On 4 February 1976, a magnitude 7.5 earthquake ruptured the Motagua Fault, which is part of the 
North American-Caribbean plate boundary in Guatemala. More than 23,000 people lost their lives and 
the devastation was huge. On the day 50 years later, we want to commemorate this disaster, and we 
want to talk about the lessons learned since then.  
 
The International INQUA Meeting on Paleoseismology, Active Tectonics and Archeoseismology (PATA 
Days) brings together earthquake scientists from all continents to share latest research in earthquake 
geology and to discuss the developments in our discipline. A central part of the PATA Days are the joint 
field trips to active faults and to the sites where the actual research takes place. This idea has always 
been at the core of the PATA Days since their initiation in 2009. All past meeting abstracts and field trip 
guides can be downloaded at www.pata-days.org.  
 

 
The PATA Days World Map. 

 
The PATA Days are held under the umbrella of INQUA, the International Union for Quaternary 
Research and its TERPRO Commission (Terrestrial Processes, www.inqua.org). We are grateful for 
INQUA’s continuous support for Early Career Researchers and Researchers from Developing Countries.  
But most importantly, we are grateful to our entire team for helping to organize this event.  
 
We wish all participants a successful conference, interesting field trips, unforgettable moments, and 
fruitful discussions. 
 
Your organizing committee: 
 
Carla Gordillo 
Omar Flores 
Tina M. Niemi 
Christoph Grützner 
Jonathan Obrist-Farner 
Hairo Castellanos 
Bridget Garnier 

http://www.pata-days.org/
http://www.inqua.org/
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Active tectonics and paleoseismology of Northern Algeria: an overview 
 

Adjiri, Seifeddine (1), Aicha Heddar (1), Yahia Mohammedi (1), Abderezzak Tizeraoui (1) Hamoud Beldjoudi (1) 
 

(1)    Center of Research in Astronomy, Astrophysics and Geophysics (CRAAG), Bouzareah, Algeria. Email address of corresponding author: 
seifeddine.adjiri@gmail.com. 
 

Abstract: Algeria lies within the western Mediterranean domain, where NW–SE convergence between the African and Eurasian 
plates generates a complex system of active compressive and transpressive structures. This tectonic framework is expressed by 
moderate to strong seismicity, including damaging earthquakes such as El Asnam 1980 (Ms 7.2) and Boumerdes 2003 (Mw 6.9). 
Seismic activity is mainly accommodated within three domains: the Algerian margin, where several active offshore structures 
have been identified; the Tellian Atlas, which folded and faulted by active structures shaping seismogenic basins, extends east–
west along the coastline, and the Saharan Atlas to the south, which also records significant activity. Despite the high area’s 
seismicity, the lack of paleoseismological studies remains a significant gap. This presentation aims to provide an overview of 
active tectonics in Algeria, summarising the main structural features, seismic activity, and recent advances in identifying 
seismogenic sources, while emphasising the need to refine seismic hazard assessments. 
 
 

 
 
 
 
 
 
 
 

Geomorphic expression and near-surface structure of a low-displacement intra-Alpine strike slip 
fault – a case study in Switzerland’s Engadine Line 

 
Baltes, Sebastian (1), Virginia Toy (1), Friedrich Hawemann (1), Marco Vernier (1), Stephen Michalchuk (1), Mara Weiler (1), Steven Smith (2), 

Paul Herwegh (3) 
 

(1)    Institut für Geowissenschaften, J.-J.-Becher-Weg 21, 55128 Mainz, Germany. Email: sbaltes@students.uni-mainz.de 
(2)    249 Strada Cantonale, 7602 Casaccia, Switzerland.  
(3)    Institut für Geologie, TU Bergakademie Freiberg, Bernhard-v.-Cotta-Straße 2, 09599 Freiberg, Germany. 
 

Abstract: We studied the surface geomorphology and bedrock structure around the Engadine Line (EL) in southeast Switzerland. 
We focused on the area south of the Maloja Pass and Lake Sils and Lake Silvaplana. The surveyed structures suggest that the 
fault zone displays classical Riedel-shear geometry. Overall, the fault zone strikes 058°, and principal displacement occurs across 
an en echelon array of vertical, 042°-striking brittle faults with synthetic Riedel-shear orientations and sub-horizontal striations 
indicating pure strike slip. Adjacent units are folded around E-W-trending, sub-horizontal axes, also consistent with a Riedel 
shear system. This structure is characteristic of a very immature fault system and is consistent with comparatively low 
displacement. This finding highlights the importance of detailed mapping to characterize the neo-tectonics of the fault zone.  

 
 
 
 
 
 
 
 
 
 
 
 

mailto:sbaltes@students.uni-mainz.de


13th International INQUA Meeting on Paleoseismology, Active Tectonics and Archeoseismology (PATA), 1 – 5 February 2026, Guatemala 

 
 

INQUA TERPRO Project Cascading Hazards and Mitigation (CHAMP)  
 

 

 

7 

 

Holocene slip rates on the Santa Cruz Mountains section reveals temporal and spatial consistency for 
Northern San Andreas Fault, CA  

 
Blisniuk, Kimberly (1), Katherine Guns (2), Roland Burgmann (2) 

 
(1)    Department of Geology, San José State University, San Jose, CA, 95192, USA 
(2)    Department of Earth and Planetary Science, University of California, Berkeley, Berkeley, CA, 94708 
(3)    United States Geological Survey, Moffett Field, CA 
 

Abstract: Field observations and high-resolution topography data combined with 10Be exposure dating on offset 
landforms indicate higher than expected fault slip rates and seismic hazard potential on the Santa Cruz Mountain 
section of the northern San Andreas Fault in the San Francisco Bay Area. Geomorphic mapping in Sanborn County Park 
near Saratoga reveals a progression of alluvial fans and debris flows dextrally offset from their upstream sources by 55 
± 10 m, 170 ± 20 m and 320 ± 20 m, respectively. Surface-exposure dating of large sandstone boulders in these deposits, 
which are derived from the Tertiary Vaqueros Formation, reveals three distinct depositional ages, ranging from 2.8 ± 
1.3 ka, 7.7 ± 0.9 ka, and 12.3 ± 1.5 ka (2), respectively. Combining observed offsets with depositional ages indicates an 
average slip rate of 24.8 ± 3.0 mm/yr on this section of the San Andreas Fault, which is higher than the previously 
assumed rate of 17 ± 4 mm/yr.  This higher slip rate on the fault suggests potentially higher seismic risk for this section 
of the San Andreas Fault and that slip may remain relatively constant for the northern San Andreas Fault from the 
North Coast to the Santa Cruz Mountain section. 

 
 
 
 
 
 
 
 
 
 

Automated detection and spacing analysis of fracture networks from LiDAR point clouds: 
implications for distributed surface deformation along the San Ramón Fault, Chile. 

 
Nicolas Campillay (1), Gabriel Easton (1), Sofía Rebolledo (1), Ignacio Gutiérrez (1), Marisol Lara (1), José González (1) 

 
(1)       Department of Geology, Faculty of Physical and Mathematical Sciences (FCFM), University of Chile, Santiago, Chile. E-mail: 
nicolas.campillay@uchile.cl. 
 
 

Abstract: Surface rupture associated with active faults commonly involves a combination of localized slip along principal fault 
strands and distributed brittle deformation affecting surrounding rock volumes. Quantifying the geometry and intensity of this 
distributed deformation remains challenging due to limited field accessibility and scale dependence of traditional measurements. 
We present an automated workflow for the remote detection, classification, and spacing analysis of fracture networks derived 
from high-resolution terrestrial LiDAR point clouds, applied to a bedrock outcrop of the San Ramón Fault (SRF) (central Chile). 
The method integrates geometric attributes derived from point-cloud surface normals with density-based unsupervised 

clustering (HDBSCAN) to identify coherent fracture families. Results identify four classes, one of them being consistent with the 
distributed damage-zone architecture measured in the field, providing first-order geometric constraints on surface deformation 
at the outcrop scale. 
 
Key words: active fault, LiDAR, clustering, surface deformation. 
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Investigating continental-scale deformation and fault coupling in northern central 
America using Sentinel-1 InSAR 

 
Cosenza-Muralles, Beatriz (1), Cécile Lasserre (2), Giorgio Gomba (3), Francesco De Zan (3), Charles DeMets (4), Marianne Métois (2), 

and Hélène Lyon-Caen (5) 
 
(1)    Universidad de San Carlos de Guatemala, Instituto de Investigación en Ciencias Físicas y Matemáticas, Escuela de Ciencias Físicas y 
Matemáticas, Mixco, Guatemala (bcosenza@ecfm.usac.edu.gt) 
(2)    Laboratoire de Géologie de Lyon: Terre, Planètes et Environnement (LGLTPE), Université Claude Bernard Lyon 1 
(3)    German Aerospace Center (DLR) 
(4)    Department of Geoscience, University of Wisconsin-Madison 
(5)    Laboratoire de Géologie, CNRS, École Normale Supérieure Paris, PSL University 
 
 

Abstract: Tectonic deformation in northern Central America, driven by the interactions between the Cocos, Caribbean, and North 
America plates, is accommodated by the Motagua and Polochic left-lateral faults, grabens south of the Motagua Fault, the 
Middle America subduction zone, and right-lateral faults along the Middle America volcanic arc. Major earthquakes associated 
with these structures include the 1976 MW 7.5 Motagua and 2012 MW 7.5 Champerico events. To investigate current 
deformation in this setting, we use Sentinel-1 radar images covering most of Guatemala, El Salvador and western Honduras to 
obtain the line-of-sight velocity fields, which we subsequently decompose into horizontal and vertical components. While in 
overall agreement with GNSS data and elastic block models for the region, the highresolution InSAR data brings new information, 
highlighting spatial variations across main faults, including a creeping segment along the Motagua fault, slip partitioning within 
the Caribbean plate wedge and possible coupling variations along the subduction interface.  
 

 
 
 
 
 
 
 
 
 
 
Strain accumulation along the Motagua Fault: a creeping segment in the context of the 

1976 earthquake 
 

Cosenza-Muralles, Beatriz (1), Cécile Lasserre (2), Farès Mokhtari (2), Giorgio Gomba (3), Francesco De Zan (3), Charles DeMets (4), and 
Hélène Lyon-Caen (5) 

 
(1)    Universidad de San Carlos de Guatemala, Instituto de Investigación en Ciencias Físicas y Matemáticas, Escuela de Ciencias Físicas y 
Matemáticas, Mixco, Guatemala (bcosenza@ecfm.usac.edu.gt) 
(2)    Laboratoire de Géologie de Lyon: Terre, Planètes et Environnement (LGLTPE), Université Claude Bernard Lyon 1 
(3)    German Aerospace Center (DLR) 
(4)    Department of Geoscience, University of Wisconsin-Madison 
(5)    Laboratoire de Géologie, CNRS, École Normale Supérieure Paris, PSL University 

 
 
Abstract: The Motagua Fault, a major structure accommodating the relative motion between the North American and 
Caribbean plates, generated a 230-km-long rupture with an average displacement of ~1.08 m during the devastating 1976 
earthquake. Slip varied significantly along strike, reaching a maximum of 3.40 m. In the months following the earthquake, 
afterslip was documented along most of the fault, also showing spatial variations. These observations suggest that the 
Motagua Fault exhibits not only stick-slip behavior but also aseismic creep. Using Sentinel-1 radar imagery, we derived line-of-
sight velocity fields for the region surrounding the fault, which we decomposed into vertical and fault-parallel horizontal 
components to analyze along-strike slip-rate variations. The unprecedented high-resolution InSAR data reveal a ~40 km-long 
creeping section along the fault. We discuss the along-strike variations in creep in relation to local geology, as well as the 
coseismic slip and afterslip distribution associated with the 1976 earthquake. 

mailto:bcosenza@ecfm.usac.edu.gt
mailto:bcosenza@ecfm.usac.edu.gt
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The Saga of Grindavík II: Mapping Concealed Active Graben Faults and Fissures in Iceland Using 

Electrical Resistivity 
 

De Pascale, G.P. (1) 
 

(1)    Faculty of Earth Sciences, University of Iceland, Askja Building, 102, Reykjavik, Iceland 
 
 

Abstract: On November 11, 2023, an intense seismic swarm was coincident with fault slip along graben faults in and around the 
Town of Grindavík in Southwest Iceland. An ~5 km wide graben with abundant normal faults slipped in this area with extensive 
extension that was also manifested by opening of mode I fissures (i.e. pure opening) that caused hundreds of millions of dollars 
of damage and one fatality. Importantly, many faults were obscured at the surface due to the built environment or due to a till 
layer. To map these subsurface hazards, electrical resistivity techniques were used. The resistivity technique was excellent as 
conducts poorly and thus high resistance areas were oftentimes correlated with subsurface faults and fissures that were then 
validated with trenching. Resistivity surveys worked best in this instance and helped target subsurface faults and fissures that 
could be addressed for risk mitigation. 

 

 
 
 
 
 
 
 
 
 
 
 
 

Active west-vergent Andean orogeny and potential for large earthquakes along the San Ramon Fault 
in Santiago, central Chile 

 
Easton, Gabriel (1), Juan Carlos Báez (2), Sergio Ruiz (3), José González Alfaro (3), Sofia Rebolledo (1), Sebastián Arriola (2), Sebastián Barra (2), 

Carolina Valderas (2), Angelo Villalobos (1), Luisa Pinto (1), Sergio Barrientos (2) 
 

(1)    Departamento de Geología, Facultad de Ciencias Físicas y Matemáticas, Universidad de Chile. geaston@uchile.cl 
(2)    Centro Sismológico Nacional, Universidad de Chile 
(3)    Departamento de Geofísica, Facultad de Ciencias Físicas y Matemáticas, Universidad de Chile 
 
 

Abstract:  
The San Ramón Fault is an active fault system located at the west Andean thrust front in central Chile. The fault is along the 
Andean piedmont in the eastern border of Santiago, capital city of the country. From seismic network and geodetic monitoring 
improved during the last decade, we assessed seismic activity and present-day deformation along the fault system. We found 
two main north-south oriented domains of microseismicity: one located between 10-20 km depth just below the Andes beside 
Santiago, and another one located ca. 30 km to the east, at depths between 5-15 km, both compatible with major west vergent 
thrust geological structures. Results from geodetic measurement from continuous and campaign stations reveal a sharp 
decrease in west-east velocities in the mountain front area, which we interpret as locking of the San Ramón Fault at shallow 
depths in the crust, suggesting potential for major earthquakes along this fault system.  

mailto:geaston@uchile.cl
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A long-term slip rate and total offset estimate for the Motagua Fault, Guatemala 

 
Ebell, Hannes (1), Christoph Grützner (1), Tina Niemi (2), Sumiko Tsukamoto (3), Jeremy Maurer (4) 

 
 

(1)    Institute of Geosciences, Friedrich-Schiller University Jena, Jena, Germany. christoph.gruetzner@uni-jena.de  
(2)    Earth and Environmental Sciences, University of Missouri-Kansas City, Kansas City, MO, USA 
(3)    LIAG Institute for Applied Geophysics, Hannover, Germany 
(4)    Geology and Geophysics, Missouri University of Science and Technology, Rolla, MO, USA 
 
 

Abstract: The Motagua Fault in Guatemala is part of the plate boundary between the North American and Caribbean plates. 
The long-term slip rate and the total offset of the fault are poorly constrained so far. We analyzed morphological markers of 
total offset such as rivers and ridges, using TanDEM-X digital elevation data with 12 m resolution and own airborne LiDAR 
elevation datasets in some places. Sinistral offsets found in the Motagua Fault Zone range from several hundred meters to over 
10 km, with larger displacements being much less frequent. The total offset does not exceed 18–39 km. The data imply that 
recent activity is mainly concentrated on the strand that ruptured in the 1976 earthquake, while past activity shifted between 
different strands, creating a wide multi-stranded fault zone. Using OSL dating of offset river terraces at the Rio El Tambor site, 
we measure a slip rate of ca. 3-5 mm/a for the active strand of the Motagua Fault. This is in line with previous estimates and 
geodetic rates. 
 
Acknowledgements: This project was conducted as part of the Guatemala GeoHazards IRES program that is funded by an NSF 
Grant OISE-2153715 to Niemi and a DFG project 529303576 “Active tectonics of the Caribbean-North American plate boundary 
in Guatemala” to Grützner. 

 
 
 
 

Investigating evidences of Quaternary fault reactivation in Southwest Iberia, Portugal  
 

Figueiredo, P.M. (1), Ressurreição, R. (2), Custódio, S. (1), Tsukamoto, S. (3) 
 
 

(1)    Instituto Dom Luiz, Science Faculty, University of Lisbon, Portugal. pmfigueiredo@fc.ul.pt.  
(2)    Laboratório Nacional de Energia e Geologia, Cartografia Geológica, Alfragide, Portugal 
(3)    Leibniz Institute for Applied Geophysics, Geochronology, Hannover, Germany 
 

Abstract:  
 

Southwest Portugal is close to the European-African plate boundary, and to Mw~8 1755 epicenter. It has seismicity and shows  
Quaternary deformation through NNE-SSW faults and uplifted marine terraces contrasting with neighboring areas. Recent 
geophysical and geodetic data highlighted a positive gravimetric anomaly consistent with the uplifted area, limited inland by a 
misunderstood 90 km NW-SE structure, that only matches a known fault for ~50 km. The remaining -40 km is considered to be 
an inherent structure, not active, despite a noticeable and prominent scarp in the landscape. We present a preliminary analysis 
based on 50 cm high-resolution lidar and Plio-Quaternary data, indicating evidence of subtle geomorphic deformation in a wide 
area, to be investigated combining geology, geophysics and geochronology methods. 
 
This work is supported by Fundação para a Ciência e Tecnologia, FCT, I.P./MCTES through national funds (PIDDAC): 
UID/50019/2023, LA/P/0068/2020, UID/50019/2025 https://doi.org/10.54499/LA/P/0068/2020 and 
https://doi.org/10.54499/UID/PRR/50019/2025 and by the European Union (SEISMO-REACT, GA101211167).  
 

 

 

 
 
  

mailto:christoph.gruetzner@uni-jena.de
https://doi.org/10.54499/LA/P/0068/2020
https://doi.org/10.54499/UID/PRR/50019/2025
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Pleistocene-Holocene fault activity and offset valleys along the southern Mariánské Lázně Fault, 
Czechia, central Europe 

 
Flašar, Jan (1), Tábořík, Petr (1), Štěpančíková, Petra (1), Yaneva, Marlena (2), Donkova, Yordanka (2), Kalchev, Radoslav (2) 

 
(1)    Institute of Rock Structure and Mechanics, Czech Academy of Sciences, V Holešovičkách 94/41, Praha 8, Czechia, email: 
flasar@irsm.cas.cz  
(2)   Geological institute, Bulgarian Academy of Sciences, Bonchev str. 24, Sofia, Bulgaria 
 
 

Abstract: The Mariánské Lázně Fault (MLF) in western Czechia is probably the most active fault zone within the intraplate 
Bohemian Massif. While its northern segment is known for Holocene surface ruptures, the timing and nature of movements 
along the southern MLF remain uncertain. The site near Nová Hospoda, where distinct offset valleys are exceptionally well 
preserved despite the humid temperate climate and intense periglacial solifluction during the Pleistocene, provides rare evidence 
of very young deformation. Although a nearby paleoseismological trench (made 2023) revealed late Pleistocene and no clear 
Holocene displacement, the valley morphology strongly suggests post-Last Glacial Maximum movement. Electrical resistivity 
tomography and ground-penetrating radar surveys were conducted to identify sedimentary infill suitable for subsequent dating 
and to characterize the subsurface structure. Determining the precise age and style of recent fault activity at Nová Hospoda is 
crucial for understanding MLF segmentation, late Quaternary kinematics, and intraplate seismic hazard in the Bohemian Massif. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Evidence of Upper Pleistocene-Holocene tectonic activity along the Longhere-Fadalto-Cadola line 
(eastern Southern Alps, NE Italy) 

 
Franceschet, Angela (1,2), Poli Maria Eliana (2), Patricelli Giulia (2), Paiero Giovanni (2), Marchesini Andrea (2), Abu Zeid Nasser (3) 

 
(1)    University of Trieste, Department of Life Science. angela.franceschet@phd.units.it. 
(2)    University of Udine, Department of Agricultural, Food, Environmental and Animal Sciences. 
(3)    Teamgeofisica.ceg: Centro di Elaborazione dati Geofisici (Ferrara, Italy). 
 
 

Abstract: We made paleoseismological investigations on the eastern part of the Bassano-Valdobbiadene Thrust Auct., i.e. the 
left lateral Longhere-Fadalto-Cadola transpressive fault.  The study area lies at the Pliocene-Quaternary front of the eastern 
Southern Alps, a S-SE verging active thrust-and-fold belt characterized by moderate to high seismic hazard and risk, where some 
historical earthquakes registered Mw ≥ 6. The Bassano-Valdobbiadene Thrust Auct. extends with NE-SW trending at the base of 
the Venetian Prealps, where the Jurassic-Cretaceous carbonate succession overthrusts the Palaeozoic Turbidites and Miocene 
Molasse. In the framework of the National Seismic Microzonation Project, we carried out a paleoseismological study following 
preliminary morphotectonic and geophysical investigations, to assess the recent activity and capability of Longhere-Fadalto-
Cadola transpressive fault. The paleoseismological trenches, dug on upper Pleistocene-Holocene sediments, reveal clear 
evidences of recent tectonic activity, possibly related to the 1873 Alpago earthquake (Imax X MCS, Mw 6.3).  
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Fault Throw Evolution Across Multiple Time Scales in the Aremogna–Cinque Miglia Fault System 
(Italy) 

 
Francescone, Marco (1), Alberto Pizzi (1), Arthur Delorme (2), and Yann Klinger (2) 

 
(1) Department of Engineering and Geology, University of Chieti-Pescara, Italy, marco.francescone@unich.it   
(2) Université Paris Cité, Institut de physique du globe de Paris, CNRS, F-75005 Paris, France 

 

Abstract: The Aremogna–Cinque Miglia Fault System (ACMFS), in the Central Apennines (Italy), is an exceptionally well-preserved 
active normal fault system that offers key insights into long-term fault evolution. This study combines geological, 
geomorphological, and paleoseismological data to quantify displacements over three timescales: long-term (~1-2 Myr), mid-
term (post-Last Glacial Maximum, ~18 kyr), and short-term (recent paleoearthquakes). Analyses of topography, geological 
sections, and fault scarps reveal cumulative throws up to ~1500 m in the Aremogna sector and ~1000 m in the Cinque Miglia 
sector. Post-LGM offsets reach ~20 m, mainly along Cinque Miglia faults, while trench data show coseismic displacements up to 
0.8 m. The similarity between long- and mid-term profiles suggests that the ACMFS has acted as an integrated system through 
multiple seismic cycles, now approaching complex linkage. Structural inheritance controls segmentation and displacement 
patterns. These results constrain fault growth and scaling, indicating potential earthquakes up to M6.5, with implications for 
regional seismic hazard. 

 

 
 
 
 
 
 
 
 
 
 
 

Interplay Between Tectonics and Surface Processes in the Landscape Evolution of the Colca Region, 
Peru 

 
Gaidzik, Krzysztof (1), Andrzej Tyc (1), Swann Zerathe (2), Julien Carcaillet (2), Marta Woszczycka (1), María Teresa Ramírez-Herrera (3),  

Carlos Benavente (4), Justyna Ciesielczuk (1), Laurence Audin (2) 
 

(1) Institute of Earth Sciences, University of Silesia in Katowice, Sosnowiec, Poland. krzysztof.gaidzik@us.edu.pl 
(2) ISTerre, Université Grenoble Alpes, 1381 rue de la Piscine, 38610 Gieres, France. 
(3) Laboratorio de Tsunamis y Paleosismología, Universidad Nacional Autónoma de México, Mexico City, Mexico. 
(4) Instituto Geológico Minero y Metalúrgico (INGEMMET), Lima, Peru. 
 
 

Abstract: The Colca region represents a unique natural laboratory for studying landscape evolution driven by the interplay of 
tectonic and volcanic activity, fluvial erosion, mass-wasting processes, lithological variability, karst development, glacial 
processes, and climatic influences. Here, we adopt a multidisciplinary approach to understand the mutual feedbacks between 
these interacting processes. Our findings reveal strong coupling among tectonic, volcanic, and surface processes: 
palaeoseismological and archeoseismological evidence indicates potential for large damaging earthquakes; active faults exert 
a primary control on the hydrothermal system; Coulomb stress-transfer modeling confirms a predominantly tectonic origin for 
most earthquakes; ¹⁰Be–derived basin-averaged erosion rates vary among sub-basins, from the upper plateau and broad valley 
to the deeply incised canyon and piedmont basins; incision rates reveal the combined effects of tectonic uplift and mass wasting, 
including temporary river damming and ephemeral lake formation; and karst development, including travertine deposition and 
cave formation, is closely linked to the region’s volcanic and tectonic activity. 
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Ground-Based Remote Sensing for Enhanced Paleoseismic Characterization of Trenches and Fault 
Scarps in Tectonically Complex Areas of Spain and Italy
  

Gallego-Montoya, John (1), María Ortuño (1), Lucilla Benedetti (2), Moritz Kirsch (3), Magali Riesner (2), David Garcia-Sellés (1), Samuel Thiele 
(3), Eduardo García-Meléndez (4), Marc Ollé-López (1), Júlia Molins-Vigatà (1) 

 
(1) RISKNAT Group, GEOMODELS, Departament de Dinàmica de la Terra i de l’Oceà, Facultat de Ciències de la Terra, Universitat de 

Barcelona, Barcelona, Spain. Email: jj.gallego.montoya@ub.edu 
(2) Aix Marseille University, CNRS, IRD, INRAE, CEREGE, Aix-en-Provence, France 
(3) Helmholtz-Zentrum Dresden-Rossendorf, Helmholtz Institute Freiberg for Resource Technology, Freiberg, Germany 
(4) Research Group Environmental Geology, Quaternary and Geodiversity (QGEO), Universidad de León, León, Spain 
  

Abstract: Ground-based remote sensing provides new perspectives in paleoseismology by enhancing fault characterization and 
reducing interpretative uncertainty. This study applies portable multi-sensor hyperspectral imaging combined with LiDAR and 
high-resolution photogrammetry to characterize paleoearthquake events and deformation structures in trenches, outcrops, and 
exhumed fault scarps across diverse tectonic regions in Spain and Italy, including the Eastern Betics Shear Zone, the Central 
Pyrenees, and the Central Apennines. The objectives are to improve paleoseismic trench interpretation, identify subtle 
deformation features commonly overlooked in conventional logging to enhance event-horizon recognition, and analyze 
mineralogical and spectral variations along exhumed fault rock scarps to detect alteration patterns linked to differential 
exposure and progressive exhumation. Results show that hyperspectral analysis reveals features difficult to observe with the 
naked eye, including fault-related surface deformation, centimeter-scale soft-sediment deformation, and spectral mineralogical 
variations expressed as zones of differential weathering along exposed fault surfaces. This multi-sensor approach demonstrates 
broad applicability and transferability across contrasting tectonic settings, strengthening event reconstruction and reducing 
interpretative uncertainty. 
 

 
 
 
 
 
 
 
 

Past Site Use Impacts the Pedogenic Age Estimation of Alluvial Fan Deposits in the Simi Valley Area 
of Southern California: A Cautionary Tale 

 
González, Tania (1) 

 
(1)    Earth Consultants International, 1642 East Fourth Street, Santa Ana, CA 92701-5148 USA. Email: tgonzalez@earthconsultants.com 
 
 

Abstract: We conducted fault trenching studies for a property previously used as a fruit orchard and chicken farm inferred to be 
bisected by the Holocene Simi fault. The 172-m-long, 3.35- to 5.5-m-deep trench extended nearly the entire site length. A ˜0.75-
m-thick calcic (Btk) soil horizon 1.25 m below the ground surface in the northern, medial alluvial fan surface was traced the 
entire trench length as a marker bed, confirming a lack of near-surface faults through the site. In the distant portion of the fan, 
at the trench’s south end, the horizon was less well-developed and buried by 5.1 m of alluvium and younger soils. Given its degree 
of development, the Btk horizon was initially interpreted as a Pleistocene relict soil. However, radiocarbon dating returned ages 
of about 3.4 ka, requiring reconsideration of the soil’s pedogenic history and deeper fault analyses. Past land uses likely 
contributed to the unexpected rapid soil development. 
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Linking Surface Uplift and Upper-Plate Extension in the Forearc of Northern Chile: 
Insights from Quaternary active deformation in the Mejillones Peninsula 

 
González, Gabriel (1), Ian Del Rio (1), Yerko González (1), José González-Alfaro (2), Luis Astudillo (3), Gabriel Easton(2) 

 
(1)  CIGIDEN, Departamento de Ciencias Geológicas, Universidad Católica del Norte, Email: ggonzale@ucn.cl,  

(2) Departamento de Geología, Facultad de Ciencias Físicas y Matemáticas, Universidad de Chile. 
(3) Escuela de Ciencias del Mar, Pontificia Universidad Católica de Valparaíso, Chile. 
 
 

Abstract:  
The relationship between surface uplift and upper-plate faulting provides fundamental insights into how convergent margins 
partition strain. In northern Chile, the hyperarid Mejillones Peninsula preserves Pleistocene marine terraces and eolian deposits 
displaced by normal faults, enabling direct quantification of coeval uplift and extension. We investigate whether uplift and slip 
rates are dynamically linked, reflecting forearc flexure driven by megathrust segmentation. Geomorphic mapping, structural 
analysis, and new OSL ages from K-feldspar in marine and eolian sediments, combined with ⁴⁰Ar/³⁹Ar single-crystal fusion ages 
from volcanic ash layers, constrain Quaternary deformation. Dated shoreline markers show a marked acceleration in uplift after 
MIS 19 and later after MIS 11. Uplift rates increase northward, coinciding with a 24 m north-to-south decrease in the highest 
wave-cut notch over 24 km, indicating southward tilting of ~0.1° and spatial segmentation of Quaternary uplift. The uplift 
pattern is mirrored by a similar gradient in fault slip rates along the Mejillones Fault, demonstrating mechanical coupling 
between upper-plate extension and surface uplift. We propose that the spatiotemporal evolution of deformation reflects a local 
deep structural control of the plate margin. These results highlight that deep subduction-zone architecture exerts first-order 
control on forearc deformation and megathrust segmentation along the northern Chile margin. 

 

 
 
 
 
 
 

Microseismicity and Quaternary deformation along the Puerto Aldea Fault, north-central Chile  
 

González-Alfaro, José (1), Bertrand Potin (1, 2), Constanza Ulloa (3), Sergio Ruiz (1), Gabriel Easton (3), Cristina Ortega (3),Carolina Gutiérrez 
(2)  

 
(1)    Department of Geophysics, University of Chile, Blanco Encalada 2002, Santiago, Chile. Email: josgonal@uchile.cl  
(2)    Tomos, Santiago, Chile  
(3)    Department of Geology, University of Chile, Plaza Ercilla 803, Santiago, Chile  

 
Abstract: The Puerto Aldea Fault (PAF) constitutes the main Quaternary geological structure in coastal north-central Chile. This 
normal fault exhibits a 60–70 km-long trace, encompassing both subaerial and submarine expressions. Vertical displacements 
of 2–5 m in Pliocene–Pleistocene units, suggest that crustal earthquakes of Mw ~7.0 may have ruptured the area during the 
recent geological past. Following the 2015 Mw 8.3 Illapel earthquake, a significant increase in upper-crustal seismicity was 
observed in the PAF area. In 2022, a field campaign installed 10 temporary broadband seismological stations that recorded 
microseismic activity over a 7-month period. From the 9,605 detected events, 3,724 occurred in the upper crust (<25 km 
depth), of which 2,295 were located inland. These results indicate that the recorded microseismicity could be associated with 
the PAF and likely reflects ongoing upper crustal deformation, offering valuable insights into how the fault operates on both 
geological and present-day timescales.  
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Remote Sensing-based Geohazard Assessment in Kambarata, Kyrgyzstan 

 
Greenough, Emma (1), Richard Walker (1), Benedict Johnson (1), Max Van Wyk De Vries (2), Ekbal Hussain (3) 

 
(1)    Department of Earth Sciences, University of Oxford, Oxford, UK. emma.greenough@reuben.ox.ac.uk  
(2)    University of Cambridge, Department of Geography, CB2 3EN, UK 
(3)    British Geological Survey, Keyworth, Nottingham, NG12 5GG, UK 
 
 

Abstract: The ongoing India-Eurasia continental collision causes significant and widespread seismic activity in central Asia, 
with approximately 20 mm per year of north-south shortening accommodated by a diffuse network of active faults spanning 
the Tien Shan and Pamir mountain ranges. The Kambarata 1 hydroelectric power plant in western Kyrgyzstan is currently in 
pre-construction stage, so there is motivation to accurately determine and mitigate the surrounding hazard associated with 
active faults and landslides before construction is completed. Here, we use a combination of analyses of field surveys and high-
resolution satellite imagery to improve existing fault maps and recognise previously unidentified gravitational and fault-
related surface features in the vicinity of the Kambarata 1 site. We explore the uses and limits of different remote sensing 
analysis techniques, considering both modern and historical imagery as mapping resources, and the use of repeat radar and 
optical satellite data as the basis of quantitative monitoring techniques.

 
 
 
 
 
 
 
 
 
 
 
 

The anatomy of a strike-slip plate boundary fault in a pull-apart basin  
 

Grützner, Christoph (1), Tina Niemi (2), Omar Flores (3), Carlos Perez Arias (4), Aleigha Dollens (2), Jeremy Maurer (5) ,  
Jonathan Obrist-Farner (5) 

 
 

(1)    Institute of Geosciences, Friedrich-Schiller University Jena, Jena, Germany. christoph.gruetzner@uni-jena.de  
(2)    Earth and Environmental Sciences, University of Missouri-Kansas City, Kansas City, MO, USA 
(3)    Universidad de San Carlos de Guatemala, Guatemala City, Guatemala 
(4)    Ingeotecnia, Guatemala City, Guatemala 
(5)    Geology and Geophysics, Missouri University of Science and Technology, Rolla, MO, USA 
 
 

Abstract: The Motagua Fault in Guatemala is part of the plate boundary between the North American and Caribbean plates. At 
the Estanzuela site, the fault-parallel, elongated topographic depression “Laguneta Los Yajes” is about 2 m lower than its 
surroundings and interpreted as a pull-apart basin. Since it was seasonally filled with water, the surface rupture of the 1976 
M7.5 Earthquake could not be mapped precisely here. We trenched the northern topographic scarp to investigate the boundary 
fault but did not encounter a distinct major shear zone. Instead, we found distributed deformation. Two additional trenches 
showed the main fault zone in the center of the depression, and additional structures that accommodate distributed shear. We 
interpret the fault geometry to be a fault bend rather than a stepover, and we document the evidence for off-fault deformation 
over 80 m around the main strand at this site. 
 
Acknowledgements: This project was conducted as part of the Guatemala GeoHazards IRES program that is funded by an NSF 
Grant OISE-2153715 to Niemi and a DFG project 529303576 “Active tectonics of the Caribbean-North American plate boundary 
in Guatemala” to Grützner. 
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Spatial and Temporal Clustering of Earthquakes in a Subduction Setting in Central Aotearoa-New 
Zealand  

 

Humphrey, Jade (1), Andrew Nicol (1), Rob Langridge (2), Andy Howell (1,2), Matiu Prebble (1), Camilla Penney (1), Jaime Delano (3), Giles 

Ostermeijer (1), Matt Parker (1), Ryosuke Ando (4) 
 

(1)    School of Earth and Environment, University of Canterbury, Private Bag 4800, Christchurch, New Zealand. Email: 
jade.humphrey@canterbury.ac.nz. 
(2)    Earth Sciences NZ, 1 Fairway Drive, Avalon, Lower Hutt, New Zealand 
(3)    WSP, PO Box 1482, 67 Cashel Street, Christchurch, New Zealand 
(4)    University of Tokyo, 7 Chome-3-1 Hongo, Bunkyo City, Tokyo 113-0033, Japan 
 

Abstract: Spatial and temporal clustering of fault ruptures, occurring as either multi-fault earthquakes or earthquake sequences, 
pose hazards that are challenging to forecast. In the central Aotearoa-New Zealand plate boundary, comparisons of 
paleoearthquake and historic earthquake timings for upper-plate and subduction-interface faults reveal that temporal clustering 
is common. Temporal clustering is most prominent where upper-plate faults are underlain by, and inferred to be connect with, 
the subduction interface. Clustering is interpreted to be driven by stress transfer promoted by physical fault linkage along strike 
and with the plate interface at depth. Quantifying earthquake clustering could have important implications for estimates of 
time-dependent hazards and estimating plausible rupture lengths and requires further investigation. 

 
 
 
 
 
 
 
 
 
 
 
 

Developing a fault segmentation model for seismic hazard assessment in intraplate regions: insight 
from the Yangsan Fault system, SE Korea  

 
Kim, Taehyung (1), Jin-Hyuck Choi 

 
(1) Active Tectonic Research Center, Korea Institute of Geoscience and Mineral Resources (KIGAM), Daejeon 34132, Republic of Korea.  

Email: adrian0305@kigam.re.kr 
 

Abstract: Fault models are fundamental input data for Seismic Hazard Analysis (SHA). In tectonically active regions, these models 
are readily constructed from surface ruptures of historical earthquakes. However, in slow-deforming intraplate regions like the 
Korean Peninsula, constructing fault models is challenging due to the scarcity of surface-rupturing records and the modification 
of fault traces by erosion. Here, we propose a methodology for identifying the segmentation geometry of strike-slip fault systems 
in such regions. Our approach utilizes geometric and structural discontinuities as primary criteria, supplemented by along-fault 
variations in lithology and geomorphology. We apply this method to the Yangsan Fault (YF), a major structure in South Korea. 
The ~200 km-long YF is divided into 12 to 15 segments, primarily controlled by fault bends. This segmentation correlates well 
with available paleoseismological data, suggesting that inherited structural geometries control rupture behavior even in slow-
deforming settings. 
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Displacement and Slip Distribution along Fossil and Active Faults: A Framework for Interpretation 
and Hazard Assessment 

 
Young-Seog Kim (1), Jin-Hyuk Choi (2), Kwangmin Jin (2) 

 
(1)   Major of Environmental Geosciences, Pukyong National University, Busan 48513, Republic of Korea. *ysk7909@pknu.ac.kr.  
(2)   Korea Institute of Geoscience and Mineral Resources, Daejeon 34123, Republic of Korea 
 

Abstract: Displacement and coseismic slip variations along faults are essential for understanding fault evolution, rupture 
dynamics, and seismic hazard, yet structural and geomorphic complexities often obscure such measurements. To address these 
challenges, this study proposes a concise, multi-proxy framework that integrates geomorphic, stratigraphic, and paleoseismic 
evidence, supported by insights from the analysis of fossil- and active-fault systems. The framework emphasizes the fundamental 
controls on displacement and slip distribution; fault type, geometry, linkage, and maturity, incorporating quantitative analyses 
with high-resolution geomorphic markers. Illustrative examples demonstrate how normalized slip patterns on active ruptures 
distinguish true rupture barriers from compensating linkage zones, and how displacement–distance (d–x) data reveal cumulative 
slip increments and strain partitioning between faulting and folding. Contrasting post-depositional and syn-depositional d–x 
signatures further aid in reconstructing faulting chronology and sedimentation interactions. By reducing interpretive uncertainty 
in data-limited environments, the framework improves estimates of slip per event, recurrence intervals, and maximum 
earthquake magnitudes. Ultimately, this approach enhances the reliability of seismic hazard assessment and strengthens our 
understanding of long-term fault behaviour. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Revisiting the Mw6.6 1968 Meckering, Australia, slip distribution using optical correlation 

 
Klinger, Y. (1), A. Delorme (1), L. Zhang (1) and T. King (2) 

 

 
(1)    Université Paris Cité, Institut de physique du globe de Paris, CNRS, Paris France 
(2)    Geoscience Australia, Camberra, Australia 

 
 
Abstract: The 1968 Mw6.6 Meckering earthquake, Australia, is a typical intracontinental earthquake affecting a slow 
deformation region. The general deformation pattern indicates dominant thrusting with some component of dextral lateral 
offset. A post-earthquake field survey allowed to get the rupture trace and some sense of the slip distribution along strike, 
mostly based on survey of human-made features (roads, fences...) Here, taking advantage of recent advances in optical image 
correlations, especially in the ability to constrain common tight points between old diachronic air photographs, we compute 
differential topography between images acquired in 1962 and 1972 to recover detail of the vertical slip distribution. Massive 
changes did occur during the decade between the two periods of image acquisition, due to farming and reallocation of land 
use. This makes optical correlation for horizontal displacement more complicated and we could only recover measurements 
along long-term permanent features such as paved road.  
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Paleoseismicity of the Rieti Basin (Central Apennines, Italy): insights on faults interaction and 
multisegment ruptures 
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(5)    Università degli Studi di Milano, Italy. 
(6)    Istituto Nazionale di Geofisica e Vulcanologia, Sezione Osservatorio Vesuviano, Napoli, Italy. 
 
 
 

Abstract: The Rieti Basin is a typical example of a rhombohedral tectonic basin within the basin-and-range system of Central 
Apennines (Italy). Although largely overlooked in paleoseismological research, this area is crucial for understanding how the 
present-day extensional regime generates high-angle, intersecting basin-bounding normal faults. We excavated 17 
paleoseismological trenches along the normal faults bordering the Rieti Basin and identified evidence of 6–15 paleoearthquakes 
that ruptured these faults during the last ~20 kyr. We found that during sequences of rupture events, which can reach a 
maximum magnitude Mw 6.5, a consistent spatial and temporal pattern is followed. These results suggest that, for the Rieti 
Basin, stress transfer among surrounding faults may have played a key role in controlling the spatio-temporal sequence of 
earthquakes. 

 

 
 
 
 
 
 
 

Paleoseismic Evidence for Recurrent Large Earthquakes along the Motagua Fault, 
Guatemala: Implications for North American-Caribbean Plate Boundary Seismicity 
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Jeremy Mauer (1), Carlos Pérez Arias (5) 

 
 

(1) Geology and Geophysics, Missouri University of Science and Technology, Rolla, MO 65409 USA 
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(3) Universidad de San Carlos de Guatemala, Guatemala City, Guatemala 
(4) Department of Geological Sciences, University of Missouri, Columbia, MO 65211 USA 
(5) Ingeotecnia, Guatemala City, Guatemala 
 
 

Abstract:  The 1976 Motagua Earthquake ruptured over 240 km of the North American–Caribbean plate boundary in Guatemala. 
Despite its significance and potential for severe societal impacts, the long-term seismic behavior of the Motagua Fault remains 
poorly limited. We present paleoseismic evidence for up to eight surface-rupturing earthquakes identified in three trenches at 
Gualán over the past 7,000 years. Radiocarbon dating and stratigraphic analysis indicate a maximum recurrence interval of 885 
± 61 years (95% confidence), with temporal clustering and variable interevent times of 400–1,200 years—patterns consistent 
with other major transform boundaries. Historical and instrumental data suggest seismic activity resumed in the late 1700s, 
culminating in the 1976 rupture, potentially indicating renewed seismicity after a prolonged period of quiescence. These results 
demonstrate that contemporary strain is primarily accommodated by slip along the Motagua Fault, with creep dominating the 
eastern segment and large earthquakes releasing stress along the western segment. 
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Transient Aseismic Vertical Deformation Across the Steeply-Dipping Pisia-Skinos Normal Fault (Gulf 
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University of Athens, Athens, Greece 
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Athens, Athens, Greece 
 

Abstract: Geodetically-derived deformation rates are sometimes used to infer seismic hazard, implicitly assuming that short-
term (annual-decadal) deformation is representative of longer-term deformation. This is despite geological observations 
indicating that deformation/slip rates are variable over a range of timescales. Using geodetic data from 2016 to 2021, we 
observe an up to 7-fold increase in vertical deformation rate in mid-2019 across the Pisia-Skinos normal fault in Greece. We 
hypothesize that this deformation is aseismic as there is no temporally correlated increase in the earthquake activity (M > 1). 
We explore four possible physical mechanisms, and our preferred hypothesis is that the transient deformation is caused by 
centimeter-scale slip in the upper 5 km of the Pisia fault zone. This is the first observation of shallow tectonic (i.e., not related to 
human activities) aseismic deformation on a normal fault globally. Our results suggest that continental normal faults can exhibit 
more variable slip/deformation over shorter timescales than previously observed, and thus care should be taken when utilizing 
geodetic rates to quantify seismic hazard. 
 
 

 
 

Monitoring slow aseismic slip along faults from InSAR time series: the case example of the Haiyuan 
fault in China 

 
Mokhtari, Farès (1), Lasserre, Cécile (1), Romain Jolivet (2), Olivier Cavalié (3), Simon Daout (4), Sun Jianbao (5), Marie-Pierre Doin (6), Philippe 

Durand (7) 
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(2)    LG-ENS, PSL Research University, CNRS, Paris, France 
(3)  CEREGE, Aix-Marseille Univ, CNRS, IRD, INRAE, Coll France, Aix-en-Provence, France 
(4)   CRPG ENSG, Université de Lorraine, Nancy, France 
(5)   Institute of Geology, China Earthquake Administration, Beijing, China 
(6)   ISTerre, Université Grenoble-Alpes, Grenoble, France 
(7)   CNES, Toulouse, France   
 

Abstract: Advances in geodetic monitoring have revealed complex interactions between aseismic and seismic slip throughout 
the seismic cycle. The Haiyuan Fault (northeast China) provides an exceptional setting to study fault slip behavior due to the 
coexistence of locked and creeping sections. We analyze a 35 km creeping segment located between the 1920 Mw 7.9 rupture 
and the Tianzhu seismic gap using Sentinel-1 InSAR time series (2014–2020). The average horizontal creep rate reaches up to 5 
mm/yr, with along-strike variations. Local subsidence, up to 8 mm/yr, occurs within an extensional relay zone whose morphology 
and slip behavior are further characterized using Independent Component Analysis. Comparison with ERS and Envisat data 
reveals persistent creep over 27 years. The enhanced signal-to-noise ratio of Sentinel-1 data highlights intermittent creep 
behavior with recurrent transient accelerations, providing new insights into the processes controlling fault slip along the Haiyuan 
Fault.  
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Revisiting Aotearoa New Zealand’s Alpine Fault earthquake history:  
Evidence for three events in the last 500 Years 

 
Newsham, Sophie (1), Nicol, Andrew (1), Lorrey, Andrew (2), Martin, Timothy (3), Howell, Andrew (1), McGrath, Jack (1), Humphrey, Jade (1) 

Penney, Camilla (1), Sarkawi, Gina (1) 
 

(1) School of Earth and Environment, University of Canterbury, Private Bag 4800, Christchurch, New Zealand. 
sophie.newsham@pg.canterbury.ac.nz 

(2) Principal Scientist - Climate and Environmental Applications, Earth Science New Zealand, Private Bag 99940, Newmarket, Auckland  
(3) Independent Forest Ecologist (Independent), Whangarei, New Zealand  
 
 

Abstract: Alpine Fault earthquakes are a major contributor to seismic hazard in Aotearoa New Zealand. Earthquake forecast 
models use 1717 CE as the most recent rupture on the Alpine Fault. Our compilation of dendroseismology and radiocarbon dating 
of landscape disturbances challenges this conclusion. A systematic review of evidence suggests three significant events in the 
last 500 years around 1610-1640, 1710-1730 (previously 1717 CE), and 1800-1840. While the 1700s event caused widespread 
disturbance, evidence for, and dating of, the early 1600s and 1800s events are less common, especially in lake records. These 
less well-documented ‘earthquakes’ could comprise multiple moderate-to-large ruptures (M6.5–7.9) rather than a single long 
rupture. The timing of these three earthquakes and the possibility of Alpine Fault earthquake sequences may modify hazard 
forecasts and warrant further investigation.   

 

 
 
 
 
 
 
 
 
 
 

Postojna Cave: speleoseismic evidence of Late Quaternary earthquakes  
 

Novak, Uroš (1), Stanka Šebela (1) 
 

(1)    ZRC SAZU Karst Research Institute, Titov trg 2, 6230 Postojna, Slovenia. Email: uros.novak@zrc-sazu.si 
 
 

Abstract: This study establishes a paleoseismic record within the Postojna Cave (SW Slovenia) using uranium-thorium 
geochronology of deformed speleothems located in fault zones. The cave system lies within the dextral strike-slip regime of the 
NW Dinarides, influenced by the seismogenic Idrija and Predjama Faults. Nine deformed speleothems were sampled and dated 
from the TM extensometer site in Postojna Cave, revealing three temporal clusters of deformation: 1.4–4.3 ka, 6–8 ka, and 20–
23 ka BP. These clusters correspond to previously identified regional paleoseismic events, notably the Holocene seismic phases 
on the Idrija and Selce Faults. The integration of speleoseismology and fault micro-displacement monitoring demonstrates that 
cave speleothems preserve reliable records of tectonic activity, confirming episodic seismicity in the NW Dinarides. This 
represents the first application in Slovenia combining in-cave extensometric monitoring with U-Th-dated speleothem 
deformation, contributing new insight into fault kinematics and long-term earthquake recurrence in karst environments. 
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Deciphering Late Holocene Coastal Deformation and Tsunami Evidence from the Tongoy Wetlands.  
 

Ortega, Cristina (1), José González Alfaro (2), Cristian Calderón (1), Tomás Wistuba (3), Gabriela Barraza (1), Marcelo Vásquez (3), Tomás 
Donari (3), Gabriel Easton (1) 

 
(1) Departamento de Geología, Facultad de Ciencias Físicas y Matemáticas, Universidad de Chile, cristina.ortega.c@gmail.com.  
(2) Departamento de Geofísica, Facultad de Ciencias Físicas y Matemáticas, Universidad de Chile. 

(3) Escuela de Geología, Facultad de Ciencias, Ingeniería y Tecnología, Universidad Mayor. 

 
 

Abstract: The Tongoy wetlands on the semiarid coast of north-central Chile (~30°S) preserve a valuable record of coastal 
evolution during the Late Holocene. This study presents the first geomorphological, stratigraphic, and sedimentological results 
aimed at reconstructing their geological history and evaluating evidence of past seismic and tsunami events. Preliminary 
observations reveal sedimentary sequences containing high-energy marine deposits interbedded with estuarine and alluvial 
facies, which may correspond to tsunami-derived inundations deposits. In addition, the spatial distribution of fluvial terraces 
levels within the wetlands suggests deformation patterns influenced by both the megathrust earthquake cycle and active crustal 
faults. These findings provide insight into the interaction between tectonic activity, coastal processes, and sedimentary dynamics 
along the semiarid Chilean margin, contributing to the regional paleoseismic framework and advancing our understanding of 
Late Holocene coastal evolution in a tectonically active setting.  

 
 
 
 
 
 
Displacement patterns and segment interaction in the Ulsan Fault Zone, SE Korea: Insights into fault 

growth and activity 
 

Park, Kiwoong (1), Sambit Prasanajit Naik (2), Young-Seog Kim (1) 
 

(1)    GSGR, Major of Environmental Geology, Pukyong National University, Busan, Korea. pko8108@pukyong.ac.kr. 
(2)    Department of Petroleum Engineering and Earth Sciences, University of Petroleum and Energy Studies, India 
 
 

Abstract: Fault systems grow through the propagation and linkage of individual segments, producing displacement profiles that 
are important for understanding tectonics and seismic hazard. We examine how offsets at the scale of segments relate to the 
dynamics of the broader fault network by analyzing the approximately 50 km long, NNW-SSE oriented Ulsan Fault in SE Korea, 
which remains relatively active despite the generally low seismicity of the region. The fault is subdivided into six segments 
composed of subparallel reverse strands. We extracted geomorphic vertical separations from swath profiles across valleys 
oriented perpendicular to the fault and compared them with reported Quaternary offsets to confirm a tectonic signal. Vertical 
displacement reaches its maximum in two central segments and decreases toward both ends, consistent with widely recognized 
models of fault growth. Landscape based separations of roughly one to three meters likely underestimate the total cumulative 
vertical displacement because of ongoing incision and erosion within the valleys. Segments with greater displacement coincide 
with zones of elevated small magnitude seismicity, linking present-day deformation to long term displacement recorded in the 
topography. We infer that an active central segment influences the activity of neighboring faults, while the reduced activity in 
the northern part of the system reflects the diversion of stress, thereby improving the regional assessment of seismic hazard. 
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Holocene faulting along the Budoia-Aviano Thrust (eastern Southern Alps, NE-Italy): insights from a 
multidisciplinary and multiscale approach 

 
Patricelli, Giulia (1,3), Maria Eliana Poli (1), Emanuela Falcucci (2), Stefano Gori (2), Enzo Rizzo (3), Angela Franceschet (4,1), Giovanni Paiero 

(1), Andrea Marchesini (1), Davide Russo (3), Fabrizio Mucchi (3), Riccardo Caputo (3) 
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Email: giulia.patricelli@uniud.it 
(2)    National Earthquake Observatory - Istituto Nazionale di Geofisica e Vulcanologia - Rome, ITALY 
(3)    Department of Physics and Earth Sciences - University of Ferrara - Ferrara, ITALY 
(4)    Department of Life Sciences - University of Trieste - Trieste, ITALY 
 
 

Abstract: We present a multidisciplinary and multiscale investigation of the Budoia-Aviano Thrust System (BA), located along 
the Pliocene-Quaternary external front of the eastern Southern Alps (NE Italy). As part of the active SSE-verging Southalpine 
fold-and-thrust belt, BA accommodates ongoing N-S crustal shortening. The area has experienced at least three M>5.5 historical 
earthquakes, indicating significant seismogenic potential. Within the NASA4SHA PRIN project, we combined morphotectonic 
analyses, high-resolution geophysical imaging (deep and shallow ERT, GPR), and palaeoseismological trenching to constrain the 
geometry and Quaternary evolution of the fault system. The excavated trenches exposed Upper Pleistocene-Holocene deposits 
displaced by reverse faults, showing evidence of repeated Holocene deformation with a cumulative offset of at least 4.5 m. Here 
we present one of the two parallel trenches excavated. This integrated approach refines the seismotectonic framework of the 
eastern Southern Alps and provides essential constraints for assessing the seismic potential of the area. 

 

 

 

 

 

Intraplate rupture pattern revealed by lacustrine deposits in northwestern Mongolia 

 
Pinzon, Nicolás (1), Klinger, Yann (1), Duarte, Edward (2), Sabatier, Pierre (2), Jin-Hyuck Choi (3), et al., Baataraa Ga (4) 

 

 
(1)    Université Paris Cité, Institut de Physique du Globe de Paris (IPGP), CNRS, Paris, France 
(2)    EDYTEM, University Savoie Mont Blanc, CNRS, Le Bourget du lac, France 
(3)    Korea Institute of Geosciences and Mineral Resources, Daejeon, South Korea 
(4)    Institute of Astronomy and Geophysics, Ulaanbaatar, Mongolia

 

Abstract: Large intraplate earthquakes can occur in unexpected places and can reach devastating magnitudes. However, how 
these earthquakes accommodate deformation over long–term periods remains unknown, given their rare occurrence. Here, we 
apply lacustrine paleoseismology to reconstruct the history of large earthquakes along the Bulnay Fault System (BFS) in 
Mongolia. Sedimentary archives from Mongol Lakes revealed micrometer-scale event deposits triggered by large–to–major 
earthquakes. We identify four seismic events from sedimentological and geochemical signatures over the last 9kyr. The most 
recent corresponds to the great Mw8 1905 earthquake sequence, while the penultimate event appears to be previously 
undocumented. The tempo of these ruptures suggests that: 1) the Bulnay fault releases strain by episodic independent ruptures 
along the Bulnay fault and synchronized major events involving the Bulnay and nearby Tsetserleg faults, and 2) the 1905 
earthquake-doublet may have marked the onset of a multimillennial period of seismic quiescence along the BFS.  
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Paleoseismological constraints on fault linkage and segmentation in the Cinque Miglia–Aremogna 
fault system, central Italy. 

Pizzi, A. (1), Boncio P. (1), Francescone M. (1), Puliti I. (1), Chiarini E. (2), Morelli F. (3), Nirta G. (2), Nocentini M. (2), Piacentini T. (3), Testa A. 
(1), Pepe M. (1) & Desideri A. (1) 

 
(1)    Department of Engineering and Geology, University of Chieti-Pescara, Italy, alberto.pizzi@unich.it  
(2)    Italian Institute for Environmental Protection and Research (ISPRA), Rome, Italy  
(3)    Department of Science, University of Chieti-Pescara, Italy 
 
 

Abstract: We analysed the geological and structural setting, and paleoseismological record of the Aremogna–Cinque Miglia 
Fault System (ACMFS), located in the southernmost portion of the active extensional belt of the central Apennines (Italy). A key 
objective of the study was to test whether the ACMFS may have ruptured synchronously with the Mt. Morrone Fault to the north, 
for which previous work suggested rupture lengths exceeding 21 km to account for the displacements observed in paleoseismic 
trenches. We also examined the possible southeastward continuation of the system along the Ortona–Roccamonfina transverse 
lineament (ORL), which marks the boundary between the central and southern Apennine arcs, to assess whether inherited 
contractional structures may act as segmentation barriers. Geological and structural mapping, integrated with three 
paleoseismological trenches across the ACMFS, revealed evidence of at least four Holocene surface-rupturing earthquakes 
(younger than 3365 BCE). At least one of these events displays an age consistent with a surface-rupturing event recognized along 
the Mt. Morrone Fault. This temporal overlap suggests a possible “multi-fault system earthquake” involving both structures. On 
the other hand, the new surface and subsurface geological constraints appear to exclude the “physical continuation” of the 
ACMFS southeast of the ORL, suggesting that strain is instead accommodated by distinct fault architectures and deformation 
styles. This supports the view of the ORL as a major structural segmentation boundary. 

 

 

 

 

 

 

 

Searching for Hidden Local Faults Using a Dense Seismic Array 

 
Protti, M. (1), A. Barbour (2), P. Bodin (3), N. Campos (1), E. Chaves (1), J. Gomberg (2), S. Hajaji (1), W. Jiménez (1), E. Núñez (1), T. Saw i(2),  

F. Vega (1) 

 

(1)    Observatorio Vulcanológico y Sismológico de Costa Rica, Universidad Nacional, Costa Rica. 
(2)    United States Geological Survey. 
(3)    University of Washington 

 
Abstract: To contribute to the identification and 3-D mapping of active faults in and around Cartago in central Costa Rica, 
scientists from OVSICORI-UNA and the USGS installed and operated an urban, dense. seismic array from July 2024 to April 2025. 
The network consisted of 70 autonomous, short-period, three-component ‘nodal’ seismometers on a grid at an average spacing 
of about two km. Local faults produced moderate magnitude earthquakes that destroyed the city of Cartago and killed hundreds 
of people in the 19th and 20th centuries and are likely to do so again. We present preliminary results from both manually and AI-
located earthquakes. This easily deployed seismic system is well-suited for preparing for, or responding to multiple types of 
impactful geologic events and may be shared with regional partners as needed. 
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A strategy for refining post-LGM slip rates of fault systems in the Central Apennines, Italy 

 
Pucci, Stefano (1), Riccardo Civico (1), Carlo Alberto Brunori (1), Paolo Marco De Martini (1), Marco Caciagli (1), Tullio Ricci (1)  

 
(1)    Istituto Nazionale di Geofisica e Vulcanologia, via di Vigna Murata 605, 00143, Roma.  
Email address of corresponding author: stefano.pucci@ingv.it. 
 
 

Abstract: In the Central Apennines, a significant discrepancy exists between geodetic extension rates and geological slip rates, 
likely due to short observational windows and inaccuracies in slip-rate estimates. To address this, we present a high-resolution 
approach to refine post-Last Glacial Maximum (LGM) displacement variability. Using systematic airborne LiDAR, we generated 
high-resolution DTMs to image subtle geomorphic offsets, even in vegetated areas. We developed SCARPS (Scarp Analysis and 
Reconstruction Profile System), a Python-based tool for semi-automatic morphometric analysis. SCARPS extracts along-strike 
throw distributions by modeling the geometric intersection between the fault plane and the reconstructed LGM footwall surface. 
Furthermore, we introduce a theoretical framework to evaluate the "zero-age" assumption of LGM markers, defining the 
boundary between scarp preservation and demolition based on the interplay between fault kinematics and erosion rates. This 
integrated method provides a robust baseline for improving strain-release models and seismic hazard assessments in complex 
active fault systems. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Trees that Witnessed Earthquakes in the Tien Shan mountains 
 

Rizza, Magali (1,2), Miramont Cécile (3), Dervis Virgile (2), Guibal Frédéric (3), Brisset Elodie (2), Brousset Lenka (3), Guiter Frédéric (3) 

(1) Université du Québec à Montréal, Département des sciences de la Terre et de l’atmosphère, Montréal, Canada. Email : 
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(2)  Aix Marseille Univ., CNRS, IRD, Coll. France, CEREGE, Aix-en-Provence, France 
(3) Aix Marseille Univ, Avignon Univ, CNRS, IRD, IMBE, Aix-en-Provence, France 

Abstract: Paleoseismic research is crucial for improving earthquake hazard mitigation in the Tian Shan, a region marked by 
active faults, frequent strong earthquakes, and landslides. The Zailisky-Kungey Range was shaken by the 1889 Chilik and 1911 
Chon-Kemin earthquakes, which triggered widespread slope failures. Yet, their surface ruptures remain poorly constrained due 
to scarce historical mapping and large dating uncertainties. This study combines drone mapping with dendrochronology on Picea 
schrenkiana—both dead trunks submerged in dam-lakes and living trees on landslide debris or fault scarps. Along the 1911 fault 
scarp, tree rings record a decade-long growth decline, confirming severe ground disturbance. Submerged trees show that a lake 
formed co-seismically in 1911. Conversely, dendrochronological evidence from Kaindy Lake (UNESCO Biosphere Reserve) links its 
origin to the 1889 earthquake, not 1911, overturning previous interpretations and local belief. Our findings highlight 
dendrochronology’s remarkable potential as a precise paleoseismic tool in complex mountain environments. 
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Using earthquake cycle models to explore seismic hazard in normal fault systems  
 

Rodriguez Piceda, Constanza (1), Zoë Mildon (1), Jean-Paul Ampuero (2), Martijn van den Ende (2), Billy Andrews (1), Francesco Visini (3), Yifan 
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Abstract: Physics-based earthquake cycle simulators such as QDYN (a Quasi-Dynamic earthquake simulator) can be used to 
simulate numerous earthquakes on multiple faults to explore how faults interact and generate earthquakes over longer 
timescales than available from observations. We have used QDYN to model multiple normal faults, and we drive our simulations 
with field data from the central and southern Italian Apennines. We explore how the geometry of a normal fault network affects 
the earthquake behaviour, finding that CV (coefficient of variation of recurrence time) is sensitive to the spacing of across-strike 
faults, but CV is insensitive to the spacing of along-strike faults. We explore how using slip rates from field data can affect the 
rupture patterns and recurrence of earthquakes and generate synthetic earthquake catalogues for multiple faults over 
thousands of years. Ultimately, these catalogues can be used to create new seismic hazard assessment models. 

 
 
 
 
 
 
 
 
 

Surface Failure at Lake Amatitlán Attributed to Liquefaction of Deltaic Sediments During the 1976 
Guatemalan Earthquake  

 
Rosenfeld, Joshua H.  (1), 2. Byron Mota-Vidaurre (2) 

 
 

(1)    Independent Geologist, Granbury Texas, United States. 
(2)    Consulting Geologist.  Guatemalan Geological Society 
 
 

Abstract: On February 4, 1976 seismic waves 50 kilometers from their source triggered liquefaction in recent, non-cohesive 
deltaic sediments at Lake Amatitlán in the Guatemalan volcanic highlands. Lateral spreading, fractures, sand boils and 
subsidence occurred mostly within 1.2 square kilometers on the youngest part of the delta of the Río Villalobos extending inland 
from the shoreline for about 600 meters. Destruction of brick and concrete houses, and a fatality were caused by the surface 
failure. The regional geography and geologic setting are discussed, and the mechanism and scenario for the failure are 
presented. Descriptive data and photographs are included to document the event for the community of geotechnical scientists, 
engineers and developmental planners concerned with seismic hazards. Further work is recommended to accurately determine 
the subsurface stratigraphy and the control it exerted on ground response. 
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Stratigraphy of an Inverted Quaternary Pull-apart Basin along Motagua fault in Guatemala 
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Abstract: The Motagua fault, North-American-Caribbean sinistral strike-slip plate boundary in Guatemala, has limited 
information about its Quaternary history. This study investigates a deformed Quaternary sediment outcrop near west of La 
Laguna, Sanarate. Stratigraphic section, petrographic analyses, x-ray diffraction, and SEM-EDS mapping were conducted and 
revealed than the base contains poorly sorted limestone fault-brecciated cobbles in a fine calcilutite matrix, overlain by 17 m 
interbedded cobble conglomerates, bioturbated terrigenous clays, and marls. XRD analysis indicate clay layers derived from 
schist bedrock, composed of smectites, quartz, plagioclase, and vermiculite (altered micas). Marl petrography and SEM reveal 
an abundance of algal laminae, pisoids, peloids, acicular calcite, and possible coralline red algae. The data suggest alternating 
high-energy fluvial sequence or debris flow events and low-energy lacustrine phases. The basin likely formed in a pull-apart 
structure along an older strand of the Motagua fault, now uplifted by compression. Further tectonic and geochronological dating 
studies are recommended. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Are surface ruptures more complex than they should be? Examples that suggest triggered slip is to 
blame 

 
Gordon Seitz (1) 
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Abstract: Mapped surface rupture traces often exhibit a complex wide zone of cracking along the surface rupture with multiple 
subparallel minor traces.  As modern field methods increasingly incorporate remote sensing the resulting surface rupture maps 
show greater details and complexity.  The rupture patterns are often difficult to reconcile with the rupture patch on the causative 
fault. In fact, the seismicity may only roughly indicate the rupture trace region. 
I’ll discuss ruptures to show how we can incorporate various information such as displacements, kinematics, and seismicity to 
interpret the origin of the surface cracking which may allow an improved focus on the tectonic surface ruptures versus others. 
Detailed examples from the Napa M6.0, 2014; Ridgecrest M6.4, 7.1, 2019; and the Monte Cristo M6.5, 2020, will be included.  
I suggest that making a greater effort to interpret the origin of individual rupture features may lead to an improved 
correspondence of rupture maps to earthquakes. 
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Clustered Multi-Segment Earthquakes and Long-Term Slip History of the Bet Kerem Fault System, 
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Abstract: We investigated the spatiotemporal evolution and seismic behavior of the Bet Kerem Fault System forming the Zurim 
Escarpment in northern Israel. Using 36Cl exposure dating and U–Pb dating of calcite precipitates, we reconstructed late 
Quaternary and long-term fault activity. Sixty new 36Cl ages and re-modeled data reveal simultaneous faulting on three segments 
during 12–11 ka, 8.5–7 ka, and 5–4 ka, each period producing 1.5–6.6 m of slip. U–Pb dating indicates deformation began before 
~2.5 Ma, yielding a long-term slip rate of ~0.15 mm/yr. The results suggest that individual segments ruptured together in Mw 
~6.5 multi-segment earthquakes, with activity clusters recurring every 3.5–5 ka and separated by ~13 ka of quiescence. These 
findings reveal supercycle behavior and provide new quantitative constraints on the evolution of intraplate normal-fault systems 
and on seismic hazard in northern Israel. 

 
 
 
 
 
 
 
 
 
 
 

Earthquakes and Their Perception in the Bible and Through History 
 

Štěpančíková, Petra 

 

 
(1)    Institute of Rock Structure and Mechanics, Czech Academy of Sciences, Czechia 

 
Abstract: During tectonic cycle, new crust is formed at divergent plate boundaries, subduction and mountain building during 
continental collisions, and is accompanied by earthquakes and volcanism. While these processes can be studied by geoscientists 
as natural phenomena to better understand Earth’s internal structure and dynamics, while others confront their destructive 
impact on human life and property. The way earthquakes were perceived in antiquity can be learned from the Bible. Based on a 
compilation of references to earthquakes and related geological phenomena in the Bible, several groups can be distinguished 
based on their interpretations and perceptions. It appears that these geological events mostly precede or accompany pivotal 
events, the revelation of God, and apocalyptical visions, and always highlight God´s glory, power and magnificence. Over time, 
the interpretation of natural disasters has shifted— from attributing responsibility to God, to nature, and finally to humankind 
in relation to social injustice, where the poorest are the most vulnerable to disasters. 
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New paleoseismological Investigations in the framework of Level III Seismic Microzonation Studies in 
the L’Aquila Municipality (Central Italy) 
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Abstract: As part of Seismic Microzonation studies of the Municipality of L’Aquila, severely affected by the 2009 earthquake 
(Mw = 6.3; I₀ = IX–X MCS), we present a study aimed at improving the understanding of local seismic sources and their 
potential surface effects. To this end, a comprehensive set of investigations has been carried out, including a review of existing 
literature and geognostic data, morphotectonic analyses, geological and structural field surveys along the identified fault 
traces. Furthermore, four paleoseismological trenches were excavated. Although chronological analyses are still in progress, 
preliminary trench observations have yielded promising results regarding recent surface faulting involving shallow historical 
deposits, containing pottery shards. These findings provide new insights into the most recent activity of the L’Aquila fault 
system, contributing to the characterization of active and capable faults. The results of this study will be a key element in 
defining fault displacement hazard scenarios and fault zoning. 

 

 
 
 
 
 
 
 
 
 

Complex Spatial-Temporal Rupture Patterns of Reverse Faults:  
The Dunstan Fault, Otago, New Zealand 
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Abstract: The Dunstan Fault is an active reverse fault in Otago, Aotearoa-New Zealand, which is expressed at the surface by 
multiple parallel fault traces across a zone up to 2.5km wide. We present paleoseismic results from trenches excavated across 
three of the four major traces preserved on the Devonshire fan section of the Dunstan Fault. These are D3-2025, M2-2025 and 
D1-2025. There is evidence for one, two and three events respectively in these trenches. Combined with the four-to-six events 
found in T04/2 trench on the D2 trace (Van Dissen et al., 2007), there has been a maximum of twelve and a minimum of four 
ground rupturing earthquakes since the deposition of the Devonshire Fan c. 30ka – 70ka (Van Dissen et al., 2007). OSL samples 
taken from the three trenches will be used to constrain event timings in each trench. These samples are currently being analysed 
at the Desert Research Institute, Reno. Future work will involve comparing event timings across the different traces, in order to 
understand whether traces ruptured independently or together in paleoearthquakes. These results will have implications for 
fault zonation and fault displacement hazard analysis of reverse faults in Aotearoa-New Zealand and beyond. 
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The subaerially exposed Iceberg Lake sediments: an exceptional record of historical subaqueous 

earthquake disturbance at the eastern edge of the Alaskan-Aleutian subduction zone 
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Abstract: Paleoseismic records are limited in the Yakutat terrane (eastern edge of the Alaskan-Aleutian subduction zone) due to 
extensive ice cover that hinders traditional methods such as trenching of the faults, but lacustrine sediments offer an alternative 
archive. We investigated lakebed sediments exposed after recent outburst floods (1999 CE) at Iceberg Lake, a glacier-dammed 
basin whose stratigraphy was revealed after the lake drained and partially eroded. We logged six outcrops across the basin and 
sampled their sediments. Between annually laminated background deposits, we identified sediment gravity flow beds and in-
situ soft-sediment deformation structures (convolutions, sand blows, and fractures) interpreted to be earthquake-induced. Our 
age model links some of the uppermost depositional and deformational events to the 1958, 1964 and 1979 CE earthquakes. 
These results demonstrate that Iceberg Lake was a sensitive recorder of seismic shaking and its sediments hold strong potential 
for producing a paleoseismic record for the northern Yakutat terrane. 

 

 
 
 
 
 
 
 
 

The September 19, 1985 Mexico earthquake and its earthquake environmental effects: reassessment 
of intensity using the ESI-07 scale 
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Abstract: The September 19, 1985, Michoacán earthquake (Mw 8.1), represents a key event in Mexico's seismic history, with 
devastating consequences and more than 10,000 victims. We apply the ESI-07 Scale to reassess the impact of the event through 
the analysis of coseismic Earthquake Environmental Effects (EEE), which as of yet have been overlooked. We also analyzed the 
EEE in Mexico City, where the site amplification focused the intensity assessment mainly on structural damages; however, we 
concentrate here on the coseismic environmental impact in the epicentral area. The systematic review of scientific literature, 
technical reports, and institutional archives produced during and after the emergency enabled until now the identification of 
coastal uplift/subsidence (19), tsunami (20), liquefaction (14), ground cracking (13), landslides/rockfalls (5), and hydrogeological 
anomalies (7). Integrating the results obtained with available MM scale intensity estimates offers a more complete picture of 
the impact of this earthquake across the national territory. This analysis contributes to strengthening the methodological 
approaches for seismic hazard assessment and risk reduction in Mexico. 
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Stress modeling of the March 2022 seismic swarm in the Colca region, southern Peru: implications 

for dike intrusion and fault activity  
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Abstract: The Colca Region in the Central Andes, southern Peru, is affected by shallow (<20 km) small- to moderate-magnitude 
earthquakes associated with active normal and strike-slip crustal faults, as well as geothermal and volcanic processes linked to 
the presently active Sabancaya volcano. In March 2022, a seismic swarm occurred, including two main events (Mw 4.9, Mw 5.5). 
The hypocenter distribution delineates a distinct SSW-NNE linear structure, atypical for active faults in the region (W-E to NW-
SE), but aligned with an older fault zone and spatially close to the magma chamber. This spatial relationship suggests a possible 
dike intrusion, where magma exploited a pre-existing zone of weakness. Coulomb stress modeling tested scenarios of stress 
changes from both fault reactivation and dike propagation, with the dike intrusion model best reproducing the observed seismic 
pattern. Furthermore, the results indicate that stress induced by the topographic load may locally modify the regional stress 
field, influencing the dike orientation and fault activation in the region. 

 


