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Introduction

It is my great pleasure to welcome all potential participants to the 18th workshop
of the International Lithosphere Program - Task Force VI on Sedimentary Basins.

General aim of this Task Force for almost two decades has been focused on fostering

knowledge-sharing and collaboration among the attendees, with the ultimate goal

of advancing our understanding of sedimentary basins and their role in the broader
geologic context.

Apart from fundamental questions related to formation, evolution and demise of sedimentary
basins more applied aspects such as energy, underground storage, geohazards have been
also of great interest to both the organizers and participants.

18th edition of this workshop held in Krakdw, Poland, will not be different. It is our ambition
to cover broad spectrum of studies, both fundamental and applied, and present
leading-edge results in these disciplines, and therefore we invite presentations
on various topics related to applications of geological, geophysical, geochemical
and other techniques to resolve both fundamental scientific questions regarding structure
and evolution of sedimentary basins as well as societal challenges such as natural hazards,
energy transition, and environmental issues.

Two days of oral and poster presentations will be combined with two very interesting field trips
during which both surface and subsurface data will be used to present very complex
and challenging structure and evolution of S Poland located above one of the key regional
geological boundaries, the Teisseyre-Tornquist Zone.

il
Prof. Piotr Krzywiec
CHAIRMAN OF THE ORGANIZING COMMITTEE
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Prof. Piotr Krzywiec (chairman), Institute of Geological Sciences, Polish Academy of Sciences,
Warsaw, Poland
Dr Rafat Sikora, Polish Geological Institute — National Research Institute, Krakéw, Poland
Msc Adam Koztowski, Polish Geological Institute — National Research Institute, Krakdw, Poland

Msc Mateusz tasiewicki, Institute of Geological Sciences, Polish Academy of Sciences, Warsaw,
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DAY 1, OCTOBER 8

09:00-09:10 Opening remarks (Piofr Krzywiec*)
09:10-09:25 Welcome talk (Mariusz Kedzierski*)

09:25-09:45 Dynamics of sedimentary basins and introduction to ILP Task Force VI (Liviu C.
Matenco*, Piotr Krzywiec, Fadi-Henri Nader)

MAGMATIC ACTIVITY WITHIN SEDIMENTARY BASINS
(chair: P. Poprawa, S. Poppe)

9:45-10:05 Sill stacking in subseafloor unconsolidated sediments and control on sus-
tained hydrothermal systems: evidence from IODP drilling in the Guaymas Ba-
sin, Gulf of California (Christophe Galerne*, Aloan Cheviet, Wolf-Achim Kahl,
Christin Wiggers, Wolfgang Bach, Florian Neumann, Martfine Buatier, Tobias
W. Ho6fig, Daniel Lizarralde, Andreas Teske, Manet Pena-Salinas, Jens Karstens,
Christoph B&ttner, Christian Berndt, lvano W. Aiello, Kathleen M. Marsaglia,
Swanne Gontharet, Henning Kuhnert, Joann Stock, Raquel Negrete-Aranda,
Junli Zhang, Achim Kopf) KEYNOTE

10:05-10:25 The Neuquén basin, Argentina - A world-class case study illustrating magma-
rock interactions in hydrocarbon-bearing sedimentary basins (Olivier Gal-
land*, Juan B. Spacapan, Octavio Palma, Ezequiel Lombardo, Ole Rabbel,
Dougal Jerram)

10:25-10:45 Impact of the petit-spot volcanism on the sedimentary cover in the Japan
Trench area from high-resolution seismic imaging (Andrzej Gorszczyk*, Yousef
Amirzadeh)

10:45-11:05 Mississippian igneous flare-up at the SW slope of the East European Craton
and its interaction with the Baltic and Lublin-Lviv basin (Pawet Poprawa*, Ewa
Krzeminska, Piotr Krzywiec, Krzysztof Nejbert, Stanistaw Mazur, tukasz Stonka,
Ewa Staby, Maciej Tomaszczyk, Leszek Krzeminski)

11:05-11:25 Iceland plume and its magmatic manifestations: LIP-Dornréschen in the North
Atlantic (Sierd Cloetingh*, Alexander Koptev) KEYNOTE

11:25-11:45 Evolution of a maar-diatreme volcano within a sedimentary basin charac-
terized by combined aquifer system (Mdatyds Hencz*, Karoly Németh, Tamds
Sprdnitz, Tamds Bird, DAvid Kardtson, Mdarta Berkesi)

11:45-12:05 Emplacement mechanisms of thick magma sheets in layered sedimentary
basins: the post-caldera trachyandesite intrusions of the Intra-Sudetic Syn-
clinorium, Poland (Sam Poppe*, Marek Awdankiewicz, Michael S. Petronis,
Michael Heap, Claire Harnett, Stanislau Shytsik, Madison Allcorn, Alexandra
Morand, Daniel Mége)

12:05-12:50: LUNCH

12:50-13:20: POSTER SESSION
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FOLD-AND-THRUST BELTS AND FORELAND BASINS
(chair: M. Rowan, t. Stonka)

13:20-13:40

Broken Foreland Basins in the Andes and North American Cordillera (Brian K.
Horton*) KEYNOTE

13:40-14:00

Evolution of tectonic successions controlling in- versus out-of- sequence, thin-
versus thick- skinned deformation in external thrust belts and their foredeeps
(Liviu C. Matenco®)

14:00-14:20

Tectono-stratigraphic evolution of the Eastern Mediterranean and Arabian
Gulf region. Implications for hydrocarbon potential (Mohammed Alsaleh*, Al
Fraser)

14:20-14:40

Geodynamic controls on Late Paleozoic flexural extension in the Arkoma Ba-
sin, USA (Brandon Lutz*, Mark Hudson, Tyson Smith, Marieke Dechesne, Leland
Spangler)

14:40-15:00

A lithospheric transect from the Ligurian Sea to the Po Basin (Northern Italy):
the dismembered and active Oligocene-fo-recent foreland basin system
based on an updated crustal and upper mantle gravity and geophysical
model (Tamara Yegorova, Andrea Arfoni*, Luigi Torelli, Anna Murovskaya,
Aasiya Qadir, Nicold Chizzini, Fabrizio Storti)

15:00-15:20: COFFEE BREAK / POSTERS

15:20-15:40

Salty sandwich; role of multiple-salt layers within the stratigraphic column of
a fold-thrust belts (Hemin Koyi*) KEYNOTE

15:40-16:00

Basement nappe stacking and orogen-parallel extension in the North Do-
brogea orogen (Andreea Marza-Ene*, Anneke Royakkers, Liviu C. Matenco,
Hannah Pomella, Vlad Victor Ene, Bernhard Fugenschuh, loan Munteanu)

16:00-16:20

Deformation dynamics of the retro-wedge foreland: Seismic interpreta-
fion and numerical modeling study of the Llanos Basin, Colombia (Michal
Nemcok*, Stephen A. Hermeston, Andreas Henk, Andres Mora, Camilo
Higuera, Mauricio Parra, Samuel Rybar, Lucia Ledvenyioval)

16:20-16:40

Post hoc ergo propter hoc? On the origin of fluid emanations in the East Car-
pathians, Romania (Alexandru Szakdcs*, Istvdn Janos Kovdcs, Csaba Szabd,
Mdrta Berkesi, Thomas Pieter Lange, Agnes Gdl, Akos K8vagd, Orsolya Gel-
encsér, Séndor Gyila)

16:40-17:00 GENERAL DISCUSSION

17:00-20:00: ICEBREAKER
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DAY 2, OCTOBER ¢

08:00-08:20 | The deep thermal field in plate tectonics (Magdalena Scheck-Wenderoth*, Judith
Bott, Mauro Cacace, Denis Anikiev, Ajay Kumar) KEYNOTE

08:20-08:40 | Deep and shallow geothermal energy resources in the Netherlands (Fred
Beekman*, Liviu C. Matenco, Jan-Diederik van Wees)

08:40-09:00 | The structural framework of the Southwestern Swiss Plateau termination: the im-
pact on fluid-flow pathways and implications for geothermal exploration (Andrea
Moscariello*, Ovie Eruteya, Fiammetta Mondino)

09:00-09:20 | Geothermal vs hydrocarbon exploration in sedimentary basins: a de-risking

workflow applied to the Swiss Plateau (Silvia Omodeo-Salé, Yasin Makhloufi,
Ovie Emmanuel Eruteya, Andrea Moscariello*)

09:40-10:00

Cenozoic inversion and bathymetry of the Black Sea: insights from the Ukrainian
sector (Sergiy Stovba*, Randell Stephenson, Stanistaw Mazur, Petro Fenota, Dm-
ytro Vengrovych, Andrii Tyshchenko) KEYNOTE

10:00-10:20

Inversion Tectonics in the Southern Baltic Sea: Insights from Deep Seismic Profiles
(Stanistaw Mazur*, Sergiy Stovba, Matgorzata Ponikowska, Michat Malinowski,
Piotr Krzywiec, Yuriy Maystrenko, Christian HUbscher)

10:20-10:40

Basement under cover; deformation of sedimentary layers above an oblique
basement fault (Hemin Koyi*)

10:40-11:00

New constrains on the neotectonic deformation pattern of the Pannonian Ba-
sin: Are the fault pattern, the kinematic and stress data in agreemente (Ld&szld
Fodor*, Kristof Porkoldb, Eszter Békesi, Barbara Czecze, Gdbor Csillag, Daniel
Kalmar, Mdrta Kiszely, Szilvia Kévér, Bdlint SUle, Anna Swierczewska, Antek To-
karski, Zoltdn Wéber)

11:00-11:20

New flexural model of inversion tectonics (Piotr Krzywiec*)

11:20-11:40

From mid-Jurassic extension to obduction-related mélange formation: sed-
imentary records from a displaced segment of the Adriatic passive margin
(NE Hungary) (Szilvia Kévér*, Janos Haas, Nevenka Djeri¢, Ottilia Szives, Péter
Ozsvart, Laszlé Fodor)

11:40-12:00

Copper hosting basins at the edge of cratons — The Yeneena Basin in Western
Australia as a case study (Weronika Gorczyk*, lan Tyler, Fariba Kohanpour)

12:45-13:05

Intensive diagenesis and reservoir-quality modifications in shallow-buried syn-tec-
fonic ramp limestones (Upper Cretaceous), United Arab Emirates (Mohammad
Alsuwaidi*, Howri Mansurbeg, Daniel Morad, Mohammed Y. Ali, Sadoon Morad)
KEYNOTE

(o8}
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13:05-13:25

Conceptualizing fluid-rock interaction diagenetic models in tectonic settings
(Fadi H. Nader*, Liviu C. Matenco, Bilal U. Haqg)

13:25-13:45

Shallow methane accumulations on the Romanian continental shelf of the Black
Sea (Gabiriel lon*, Constantin Lazar, Vliad Apotrosoaiei, Adrian Popa)

13:45-14:05

Understanding injected CO2 flow and trapping mechanisms with basin model-
ling principles (Mateusz Zareba*, Geovani Christopher Kaeng)

14:05-14:25: COFFEE BREAK / POSTERS

EVOLUTION OF SEDIMENTARY COVER
(chair: A. Moscariello, W. Gorczyk)

14:25-14:45

Evolution of the Carboniferous sedimentary fill of the Lublin Basin (SE Poland) in
the light of sequence stratigraphy and its impact on the prospects for energy
resources, bauxites and CO2 storage (Maria |. Waksmundzka*) KEYNOTE

14:45-15:05

Internal structure of Upper Jurassic subsurface carbonate buildups in SE Po-
land - an insight from seismic forward modelling supported by outcrop ana-
logues (tukasz Stonka*, Marcin Krajewski, Piotr Krzywiec)

15:05-15:25

Yen Bai Basin (Red River Fault Zone, northern Vietnam) as an example of the
tectono-sedimentary play (Anna Wysocka*, Stanistaw Mazur, Piotr Krzywiec,
Anna Filipek, Phan Dong Pha, Nguyen Quoc Cuong, Do Van Thang, Nguyen
Van Kieu, Daniel Zaszewski)

15:25-15:45

Exotic provenance of the Middle Carboniferous sandstones of the Donets Basin
according to the results of the U-Pb zircon dating (Leonid Shumlyanskyy*, Via-
dyslav Shumlyanskyy)

15:45-16:05

From Eocene Greenhouse to Oligocene Icehouse: the marine record of the
Paratethys (Eastern Carpathians and Transylvanian Basin, Romania) (Mihaela
Melinte-Dobrinescu*, Relu-Dumitru Roban, Alina Magdas, Gabriela Cristeq)

16:05-16:25

Upper Cretaceous syn-inversion depositional systems in the southeastern East
European Craton, NE Poland (Aleksandra Stachowska*, Piotr Krzywiec)

16:25-16:45: COFFEE BREAK / POSTERS

EVAPORITIC BASINS AND SALT TECTONICS
(chair: £. Grzybowski, A. Stachowska)

16:45-17:05

The complicating role of salt inrift-related sedimentary basins (Mark G. Rowan*)
KEYNOTE

17:05-17:25

Geological exploration of salt structures for solution mining and underground
storage in Poland - techniques used and current challenges (tukasz Grzy-
bowski*, Mariusz Chromik)

17:25-17:45

How to search for signs of life in Martian Evaporites: Evidence of fluid inclusions
in the polygonal structures of evaporites similar to Mars in the Qaidam Basin
(Fanwei Meng*, Anatoliy R. Galamay)

17:45-18:05

Internal deformation of salt diapirs: A case study from the Altaussee Salt Mine
(Marta Adamuszek*, Marcin Olkowicz, Marcin Dabrowski, Mariusz Fiatkiewicz,
Barttomiej Grochmal, Thomas Leitner, Oscar Fernandez)

18:05-18.30: GENERAL DISCUSSION & CONCLUDING REMARKS

20:00-23:00: GALA DINNER
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Provenance of the Black Flysch and Ceahldu thrust sheets of the Eastern Carpathians (Con-
stantin Lazar*, Relu-Dumitru Roban, Mihai Ducea, Andrei-Rares Stoian)

Northern Apennine buried structures observed from analyses of geophysical data to evalu-
ate their geothermal potential (Magdala Tesauro*, Valentina Cortassa, Gianluca Gola, Thom-
as Nanni, Marina Facci, Antonio Galgaro, Adele Manzella)

Integrated geological modelling for assessing geothermal potential in the Romagna and
Ferrara Folds (Valentina Cortassa*, Magdala Tesauro, Gianluca Gola, Thomas Nanni, Marina
Facci, Antonio Galgaro, Adele Manzella)

Link between magmatic intrusions and the previous rift system, inferences from New Zealand
passive margin (Cristina Marioara Calugdrean*, loan Munteanu)

Miocene Carpathian foreland basin in SE Poland and W Ukraine - its unusual structure and
depositional infill formed due to extensional reactivation of inherited Mesozoic faults (Piotr
Krzywiec*)

Defining the kinematic of scale-folds: Inferences from an East Carpathians Nappe (Valentin
Nistor*, Liviu C. Matenco, loan Munteanu)

Unraveling fluid flow and fluid-rock interactions during the Dinarides collisional orogenesis: inte-
grated structural fracture analysis and petrographic and geochemical characterization (Maja
Males*, Fadi Henri Nader, Liviu C. Matenco, Uro§ Stojadinovi¢, Nemanja Krstekani¢, Renaud
Divies, Nikola Randelovic¢)

Theoretical insight info a kinematic model of fault-bend folding (Szymon Mol*)

Jurassic-Lower Cretaceous sedimentological evolution and tectonostratigraphy of the south-
ern distal passive margin of the Alpine Atlantic in the Serbian part of the Carpatho-Balkanides
(Nevenka Djeri¢*, Renata Jach, Spela Gorican, Daniela Rehdkovd, Alfred Uchman, Hans-JUr-
gen Gawlick, Jan Schlégl, Uros Stojadinovic)

Structural geometry and evolution of salt diapirs and related fault system around the Tonb-Bo-
zor Island, SE Persian Gulf: Potential diapiric basin for future CO2 storage (Mehrsa Haji Khani*,
Mahdi Najafi)

The latest Famennian to early Mississippian tectonic deformations and uplift at the distal fore-
land of the Variscan orogen (Lublin-Lviv Basin; SW East European Craton) driven by franspres-
sion and thermal doming (Pawet Poprawa*, Maciej Tomaszczyk)

Influence of anhydrite interlayers on the structural stability of salt caverns (Michat Stotwinski*,
Marta Adamuszek, Dgbrowski Marcin)

Geotouristic relevance of Romanian mineral and rock type localities (Agnes Gdl*, Alexandru
Szakdcs, Corina lonescu, Marinel Kovacs)

Overpressure Prediction Challenges in Deepwater Fold-Thrust Belt of the Sundaland Conti-
nental Margin, Southeast Asia (Mateusz Zareba*, Geovani Christopher Kaeng)

Deep-seated, faults-driven geothermal resources in the Himalaya-Karakoram Orogenic belt,
Northern Pakistan (Mumtaz Muhammad Shah*, Muhammad Anees)

New insight into structure of the East European Craton in Poland based on analysis of poten-
fial field data and regional deep seismic reflection profiles (Mateusz Mikotajczak®, Stanistaw
Mazur, Piotr Krzywiec)

Syn-depositional thrusting within the NW Qaidam Basin, Tibet Plateau, China — insight from
3D seismic data (Mateusz tasiewicki*, Piotr Krzywiec, Fanwei Meng, Wenhang Liu, Stanistaw
Mazur)

10
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Multistage selective diagenesis increasing poro-perm properties of Anisian sponge-microbi-
al-coral patch reefs and adjacent facies in the Muschelkalk of Upper Silesia, southern Poland
(lga Ryczkowska*)

Therole of hydrocarbon generation and expulsion in joint system formation by natural hydrau-
lic fracturing mechanism: case of shales in the Lower Paleozoic Baltic Basin (Poland) (Marek
Jarosinski*, Kinga Bobek, Pawet Poprawa)

The Integrated Prediction Error Filter Analysis algorithm in the reservoir parameters estimation
in thinly-bedded Miocene formations from well logs and laboratory fests (Sebastian Wasz-
kiewicz* Paulina Krakowska-Madejska, Jadwiga Jarzyna, Paul van der Vegt)
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INTERNAL DEFORMATION OF SALT DIAPIRS:
A CASE STUDY FROM THE ALTAUSSEE SALT MINE

Marta Adamuszek!

'Computational Geology Laboratory, Polish Geological Institute — National Research Institute,
Wroctaw, Poland

Co-authors: Marcin Olkowicz?, Marcin Dgbrowski', Mariusz Fiatkiewicz',
Barttomiej Grochmal', Thomas Leitner? and Oscar Fernandez?

2Salinen AG, Altaussee Austria; *Department of Geology, University of Vienna, Vienna, Austria

Our study was conducted within the Altaussee salt mine, located in the Northern Calcareous
Alps, Austria, where extensive deformation of the Permian to Triassic evaporitic succession has
led to the formation of a highly complex tectonic mélange. The salt-bearing strata are particu-
larly notable for their abundance of brecciated fragments, composed of anhydrite, polyhalite,
sandstone, and limestone, with fragment sizes reaching up to several meters in diameter.
The halite content in these deposits varies significantly, ranging from 30% to 65%. The most striking
features are the structures that have developed around or in close proximity to the brecciated
clasts, which are found either as isolated fragments or in clusters. The alternating thin red and
greyish layers in the halite-rich matrix significantly enhance the visibility of these structures, allow-
ing for a detailed study of their intricate and complex morphology.

Our investigation focuses on well-exposed structures in the salt cavern ceiling, which covers ap-
proximately 4000 square meters. By employing a customized photogrammetric technique, ad-
vanced image post-processing, and lidar data as a reference, we produced a highly detailed
orthophoto map of 1,000 square meters of the cavern ceiling with a resolution of 1 mm/pixel.
Within the cavern, we documented numerous closed contour patterns. The closed contours
rarely exhibit regular elliptic shape, instead, they often display complex patterns, such as curves
wrapping around adjacent clasts, folded eye shapes, or tie-shapes resulting from eye-shaped
contours being squeezed between neighboring clasts. Using 2D and 3D numerical modelling,
we tested various scenarios of the origin of these structures.

Choose program group: Stress, strain and fluids in sedimentary basins

Email: marta.adamuszek@pgi.gov.pl
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TECTONO-STRATIGRAPHIC EVOLUTION

OF THE EASTERN MEDITERRANEAN AND
ARABIAN GULF REGION. IMPLICATIONS
FOR HYDROCARBON POTENTIAL

Mohammed Alsaleh
Saudi Aramco, Dhahran, Saudi Arabia

Co-authors: Al Fraser
Imperial College, London, UK

One of the world’s promising regions in hydrocarbon exploration that is largely underexplored is
the Eastern Mediterranean basin. It covers a significant area including several sub basins of Levant,
Nile and Herodotus. It has a thick sedimentary cover which has undergone several stages of
extension, thermal subsidence and compression. While most of exploration efforts to date have
concentrated on Tertiary shallow strata, the deeper age strata may actually be much more
prospective as is the case within Middle Eastern lands which opens a question of possible similar
carbonate reservoirs given the combined history of the two regions of neo-Tethys opening. Ex-
amining combined regional and local multiple surveys of 2-D seismic lines gives a basin-wide
overview of structural, strafigraphic and petroleum elements. Proven source rocks and hydrocar-
bon bearing reservoirs despite the scarcity of deep wells indicates a potentially prospective
petroleum system within Jurassic and Cretaceous plays. Large extended chains of isolated car-
bonate buildups similar to today's Bahamas reefs are interpreted within the basin similar to the
recent large gas field Zohr discovery in Egypt’s offshore water. The study suggests even larger
carbonates exist within deeper Mesozoic strata. Several other types of plays are suggested as
possible traps for hydrocarbons of stratigraphic and structural nature. The Eastern Mediterranean
basin is encouraging for hydrocarbon exploration despite the scarcity of data and drilling wells
which can potentially supply surrounding countries with oil & gas in the long term.

Email: mohammed.saleh.5@aramco.com



International Lithosphere Program Krakdéw 2024 | Book of Abstracts

INTENSIVE DIAGENESIS AND RESERVOIR-
QUALITY MODIFICATIONS IN SHALLOW-
BURIED SYN-TECTONIC RAMP LIMESTONES
(UPPER CRETACEOUS), UNITED ARAB
EMIRATES

Mohammad Alsuwaidi'!
'Department of Earth Science, Khalifa University, Abu Dhabi, United Arab Emirates

Co-authors: Howri Mansurbeg?, Daniel Morad?®, Mohammed Y. Ali' and Sadoon Morad*

2General Directorate of Scientific Research Center, Salahaddin University-Erbil, Erbil,
The Kurdistan Region, Iraq; Petrographica, Uppsala, Sweden; ‘Department of Petroleum
Engineering, Knowledge University, Erbil, Kurdistan Region, Iraqg

This study utilizes petrographic, geochemical and fluid-inclusion microthermometric analyses to
delineatethe conditions controlling the distribution of diagenetic alterations and associated
reservoir-quality evolution of shallow-buried (around 1.3 km) syn-tectonic, foreland-basin ramp
limestones, Upper Cretaceous of the United Arab Emirates. The diagenetic alterations are linked
fo porewater evolution during tectonic evolution of the basin, as well as to the depositional fa-
cies and sequence stratigraphy. Diagenetic processes have led fo either preservation, deteriora-
fion, or improvement of reservoir quality of the limestones. Deterioration ensued mostly from
calcite cementation by hot basinal/hydrothermal brines and from mechanical compaction of
ductile peloids formed by micritization of allochems. Micritization, notably prevalent in the trans-
gressive lagoon and upper ramp slope packstones, as well as in the regressive shoal grainstones
below marine-flooding surfaces, led fo the development of abundant microporosity. Porosity was
preserved in the grainstones by partial calcite cementation (rims, as well as scattered equant
crystals and syntaxial overgrowths), which supported the framework against mechanical com-
paction. Dissolution of aragonitic allochems and subsequent cementation by equant calcite was
notably prevalent in regressive (including LSW) shoal grainstones. These processes occurred dur-
ing repeated episodes of subaerial exposure and meteoric-water incursion as a consequence
of active syn-tectonic deposition of the formation. Calcite cementationoccurred dominantly by
hot basinal/hydrothermal brines with tfemperatures of approximately 60-135°C and a salinity of
16-22 wt.% NaCl eq. migrating to shallow depths along deep sub-vertical faults. Although noft-
systematic, porosity and permeability are larger in limestones in the oil than in the water zones,
indicating that oil emplacement retarded diagenesis.

Email: mohammad.alsuwaidi@ku.ac.ae
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DEEP AND SHALLOW GEOTHERMAL ENERGY
RESOURCES IN THE NETHERLANDS
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Geothermal energy has been exploited in the Netherlands since 2007. Most geothermal wells
have been developed by private companies for heating greenhouses. The first public well for
district heating became operational in The Hague only ftwo years ago. A second public well,
which will also be used for research purposes, was drilled in Delft less than a year ago. The geo-
thermal wells are located in Mesozoic rift basins and produce direct heat from aquifers of Triassic
or Rofliegend sandstone at depths between about 2,000 and 3,000 m. Temperatures range from
60 1o 90°C, in line with the average Dutch geothermal gradient of 31°C/km derived from borehole
temperature data from several hundred wells.

The amount of energy produced by a geothermal well depends not only on technical factors
such as well diameter and pumping pressure, but also on local geological parameters such as
depth, thickness and permeability of the aquifer. Using a digital 3D geological model of
the Netherlands, TNO/DGS calculated the geothermal potential of different aquifers. The results
show not only large differences in geothermal potential between aquifers, but also vertical and
lateral heterogeneity within aquifers caused by differences in depositional environment, facies
and burial history. A more detailed characterisation of the internal stratigraphy of aquifers is
therefore important to optimise the location of new geothermal wells.

Of increasing importance are shallow Terfiary sandstone aquifers, which are being considered
at various locations in the Netherlands for seasonal storage of excess heat produced by industry
and/or of excess electricity produced by solar and wind. A national research programme is cur-
rently investigating the storage of excess industrial heat in the Early Pliocene Maassluis Formation,
which consists mainly of fine- to medium-grained sand, in the greater Rotterdam port area.
A more detailed characterisation of the aquifer is obtained through reinterpretation of seismic
and well data, measurements of porosity and permeability of core samples and regional strafi-
graphic forward modelling studies.

A pilot project was launched this summer to demonstrate the feasibility of storing excess electric-
ity generated by a solar panel field in shallow aquifers under the Utrecht University campus.
A higher-resolution subsurface model will be obtained by integrating seismic data and new
straftigraphic studies with existing shallow subsurface data.

Email: fred.beekman@uu.nl
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LINK BETWEEN MAGMATIC INTRUSIONS AND
THE PREVIOUS RIFT SYSTEM, INFERENCES
FROM NEW ZEALAND PASSIVE MARGIN

Cristina Marioara Calugarean'!
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Geophysics, University of Bucharest, Romania

Co-authors: loan Munteanu?!

The aim of this study is to define the architecture of the New Zeeland continental margin (Great
South Basin study areaq) resulted from tectonic inversion of a previous magma poor rift system.
The New Zeeland contfinental margin is a good place to study the factors controlling the localiza-
fion of subduction magmatism intfruding the previous extensional domain. The study benefits from
the recent acquired high resolution 3D seismic data, that gives the possibility of mapping
the intrusive bodies as well as the deep structure of the rift system following the new establish
concept of arift evolution, based on the Iberia—-Newfoundland case study. The New Zealand
microcontinent has a long tectonic history which start with the Jurassic-Cretaceous intfraconti-
nental extension processes which led ultimately to the continental break-up and formation of
expansion ridge in Late Cretaceous. The oceanic expansion continues throughout the Cenozoic
fimes while the New Zealand become passive margin domain with subsidence driven by thermal
coaling of a previous extended continental lithosphere. The passive margin sediments are in-
fruded by magmatic material along the inherited rift structure conduits. Present tectonic archi-
tecture is governed by the subduction of Tasman Basin under Zealandia continent along Alpine
Fault in the last 20Ma. We have identified and mapped several magmatic bodies like sills, dykes,
laccolith and even volcanic structures, that, in some cases, are crossing the entire sedimentary
stive reaching the seafloor, while many others are trapped at different stratigraphic levels.
The deep rift architecture is defined by some characteristic tectonic structures like H-block, con-
finental ribbons and demi-grabens. These blocks are bounded by poly-phase structural elements,
either stretching, exhumation or thinning faults. Crustal thinning was accommodated along
the detachment resulting in lower crust migration and uplift of confinental upper lithospheric
mantle. This architecture suggest that this area correspond with the necking and transition do-
mains of a magma-poor rift system. The source of the magmatic material might be related with
active subduction process, while their migration and localization along continental crust is fa-
cilitated by the inherited extensional faults.

Email: m.cristinacalugarean@gmail.com
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ICELAND PLUME AND ITS MAGMATIC
MANIFESTATIONS: LIP-DORNROSCHEN
IN THE NORTH ATLANTIC

Sierd Cloetingh

Department of Earth Sciences, Utrecht University, Utrecht, The Netherlands

Co-authors: Alexander Koptev
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Plume-lithosphere interactions are key in the coupling of deep Earth and surface processes,
impacting deformation and evolution of sedimentary basins and continental topography at
different spatial scales (Cloetingh et al., 2022, 2023). The North Atlantic region is a prime exam-
ple of the interaction between plate tectonic movements and thermal instabilities in the Earth’s
mantle. The opening of the Labrador Sea/Baffin Bay and the North Atlantic, the widespread
volcanism and the localized uplift of the topography in Greenland and the North Atlantfic are
fraditionally attributed to the thermal effect of the Iceland mantle plume. However, several
prominent features of the region - the tfemporal synchrony of magmatism and break-up events,
the symmetrical configuration of the Greenland-Iceland-Faroe Ridge, and the diachronous
domal uplift of the North Atlantic riffed margins — have inspired alternative, “non-plume” views.
According fo these, the North Atlantic Igneous Province (NAIP) and Iceland magmatism originate
from plate tectonic processes sourced in the shallow upper mantle, at odds with the unequivo-
cal presence of deep-seated low-velocity seismic anomalies beneath Iceland and the isotopic
signatures of plume-derived melts in Cenozoic magmatic unifs.

We resolve apparent contradictions in the observations and reconstructions and reconcile end-
member concepts of the Late Mesozoic—-Cenozoic evolution of the North Atlantic realm. We
show that simultaneous Paleocene (~62-58 Ma) magmatism in Western Greenland/Baffin Island
and the British Isles, which together form the NAIP, is driven by two processes accidently coincid-
ing in time: 1) the propagation of the Labrador Sea/Baffin Bay spreading axis has overlapped
with the ~100-80 Ma dated segment of the Iceland hotspot track near the West Greenland
margin, while 2) the actual tail of the Iceland plume has reached the eastern continental mar-
gin of Greenland, allowing a horizontal flow of hot plume material along corridors of relatively
thinned lithosphere towards Southern Scandinavia and Scotland/Ireland. In this framework,
the subsequent formation of the symmetrical Greenland-lceland-Faroe Ridge can be coher-
ently explained by the continuous supply of hot plume material through an established channel
between Eastern Greenland and the British Isles. In contrast to the Scotland/Ireland region,
the South Norway continental lithosphere remains too thick to enable localized uplift of the
topography and melting immediately after plume lobe emplacement at ~60 Ma. Therefore,
the development of topographic domes in Southern Scandinavia only started ~30 Myr later in
the Oligocene as a consequence of increasing ridge-push compression that built up during
the opening of the Norwegian-Greenland Sea.
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The evolution of the North Atlantic region shows that a thermal anomaly that has been hidden
below a thick lithosphere for tens of Myr without signs of excessive magmatism can be re-initial-
ized (or "re-awakened”) by the lateral propagation of spreading ridges or by the tapping of its
source beneath thinner segments of the overlying lithosphere due to horizontal plate movements.
We dub this type of Large Igneous Province (LIP) as LIP-Dornréschen (LIP-Sleeping Beauty) (Koptev
et al.,, 2021; Koptev and Cloetingh, 2024). We hypothesise that the term LIP-Dornréschen may be
applicable to a broad family of LIPs, including Precambrian and oceanic LIPs. This means that
the interpretation of the timing of LIP formation from the perspective of mantle dynamics should
be treated with caution, as there may be delays between the timing of upwelling in the mantle
and detectable magmatic manifestations at or near the Earth’s surface.

Email: s.a.p.l.cloetingh@uu.nl
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INTEGRATED GEOLOGICAL MODELLING
FOR ASSESSING GEOTHERMAL POTENTIAL
IN THE ROMAGNA AND FERRARA FOLDS
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2Department of Earth Sciences, Utrecht University, Utrecht, The Netherlands; 3Istituto di
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Padova, Italy

Geothermal energy is recognised as a sustainable and environmentally friendly solution for
power generation and district heating/cooling. It provides continuous availability year-round and
day-long, with considerable potential for development worldwide. However, the exploitation of
deep geothermal reservoirs requires thorough and detailed reservoir characterisation.

The INGEO project (“Innovation in GEOthermal resources and reserves potential assessment for
the decarbonisation of power/thermal sectors”) aims to develop an innovative exploration work-
flow that integrates geological/geophysical data and other direct and indirect information,
in order to characterise the reservoir rocks and the overlying sedimentary cover. INnGEO is a PRIN
2022 PNRR Project and has received funding from the European Union, Next Generation EU.

Our target area includes the Romagna and Ferrara folds, where a thermal anomaly has been iden-
tified and attributed to thermal convection in deep-seated Mesozoic carbonate units. The Ro-
magna and Ferrara folds represent the outer deformation front of the Northern Apennines thrust
and fold belt, buried beneath the Plio—Pleistocene terrigenous deposits of the Po plain. The Ferrara
folds consist of a Mesozoic carbonate sequence that was strongly deformed during Neogene and
Quaternary tectonics, while the Romagna folds consist of Tertiary clastic formations overlying Mes-
ozoic limestones.

We collect, digitise and analyse data from over 200 seismic surveys from the VIDEPI database,
250 deep (1500 m) boreholes (CNR database) and 160 borehole logs (sonic and lithological
logs). We use this database, o construct a 3D geological model, needed to evaluate the geo-
thermal potential of the reservoir. The model is based on the identification of main lithological
unconformities, through the inferpretation of seismic reflection lines constrained by well-strati-
graphic data. The obtained results will be further complemented by those derived from thermo-
physical experiments carried out on samples representative of each main geological unit.

This geological model will contribute to the development of an open-source web-based GIS tool
and will serve as the main input for the calculation of the geothermal potential of the area, thus
improving the business planning for the exploitation of deep geothermal resources in Italy.

Email: valentina.cortassa@units.it
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JURASSIC-LOWER CRETACEOUS
SEDIMENTOLOGICAL EVOLUTION AND
TECTONOSTRATIGRAPHY OF THE SOUTHERN
DISTAL PASSIVE MARGIN OF THE ALPINE
ATLANTIC IN THE SERBIAN PART OF

THE CARPATHO-BALKANIDES
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The Jurassic to Early Cretaceous depositional history of the Carpatho-Balkanides reflects
the graben (Early Jurassic) to passive continental margin (Middle Jurassic fo Late Cretaceous)
evolution of the Alpine Atlantic. As there is still no consensus about the Jurassic-Cretaceous pal-
aeogeographic position of the Carpatho-Balkanides on the northern edge of the Moesian unit
(Europe or wider Adria) a detailed knowledge of the passive continental margin depositional
history is crucial fo solving such open questions. Whereas the Early Jurassic graben infilling (Grest-
en Facies in a wider sense) is palaeogeographically only diagnostic to decide if units derive from
the western or eastern Alpine Aflantic, the Middle Jurassic fo Upper Cretaceous sedimentary
successions differ in their overall lithology, sedimentological evolution, microfacies and geo-
chemical characteristics on both the northern and southern margins of this oceanic domain but
have only been studied in an overall manner up to now. Modern biostratigraphic age dating,
sedimentological or geochemical studies are missing.

Jurassic-Lower Cretaceous deposits along the valley of the Danube River in Serbia have been
studied. The new biostratigraphic and microfacies results from the Middle-Upper Jurassic sedimen-
tary rocks of the three successions are complemented by the obtained geochemical data. Detailed
biostratigraphic analyses of radiolarians, calpionellids, dinoflagellates, and ammonites shed light
on the paleoenvironmental and paleogeographic changes of the open marine environments in
the Serbian part of the Carpatho-Balkanides, during Middle Jurassic—Early Cretaceous times. These
successions indicate a typical horst-and-graben tfopography, well known from other domains of
the Alpine Aflantic, formed during the continental break-up around the Early/Middle Jurassic
boundary. Sedimentary successions deposited in deeper basins or in a horst position can be dis-
finguished. The topographic difference was apparently diminished by the Early Cretaceous, when
Maiolica type limestone above radiolarites and above condensed Rosso-Ammonitico-type lime-
stone became ubiquitous. This depositional history resembles sedimentary successions from
the northern units of the Eastern Alps or Western Carpathians. The successions studied are also
closely similar to those of the Southern Alps, but the underlying rocks are different. The pre-Toarcian
deposits in the study area are quartz sandstones and conglomerates (Gresten facies), whereas
the coeval deposits of the Southern Alps are platform to deeper-water carbonates.

Email: nevenka.djeric@rgf.bg.ac.rs
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DEFORMATION PATTERN OF THE PANNONIAN
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Neotectonic deformation of the Pannonian basin is marked by the inversion of the former exten-
sional fo transtensional basin formation process. Several normal faults were reactivated as reverse
faults while a basin-wide change in stress regime has been documented toward compressional or
franspressional regime. Despite this generally accepted features, new data may show some dis-
crepancies in this simple picture, and few regions will be presented in this context.

One characteristics of the present-day stress field — mostly known from earthquake focal mechanism
and borehole break-out data —is the curved ol trajectories from the closely N-S to closely E-W
direction from the south-western to the eastern part of the basin. This changing direction is in con-
frast with the linearity of supposedly active strike-slip faults of NE-SW orientation, shown fo be present
in the entire basin. Seismic data show that these relafively linear strike-slip faults were originated
during the post-rift phase, after ~ 9 Ma, or potentially even earlier, and they are supposed to be
active during the neotectonic phase started around é Ma or few million years later. Sinistral kinemat-
ics of these faults are derived from the presence of en echelon secondary fractures.

However, below the Great Hungarian Plane, stress field data derived from new earthquake focal
mechanisms would induce dextral or normal-dextral kinematics on the supposedly sinistral faults,
in agreement with other stress data and even with strain rate data calculated from GPS. Near the
Lake Balaton, the well-documented NE-striking sinistral fault kinematics disagree with ENE-WSW
oriented compression (from focal mechanism). Further to the NE, in the Vértes Hills, the discrepan-
cies are between the fault directions, their kinematics, and stress inferred from earthquakes. Name-
ly, focal mechanisms would suggest NE-SW directed compression, while part of the active faults
are parallel fo o1 and have normal kinematics. The other active structure, the Mor Fault is sub-
perpendicular to ol, but fo remain active this fault should have changed its long-lasting normal
kinematics to reverse one which has not documented yet.

These discrepancies could have several reasons, like improper kinematic observations on the sur-
face, arecent (<1 Ma) change in the stress field, when the short time span was not enough to
develop important new faults corresponding to new stress field, slightly different deformation char-
acters at the seismogenic depth than on the surface, transient character of recent (0-50 y) defor-
mation pattern, difference in deformation mechanism at depth and in near-surface.

Email: fodor.laszlo@epss.hun-ren.hu



International Lithosphere Program Krakdéw 2024 | Book of Abstracts

GEOTOURISTIC RELEVANCE OF ROMANIAN
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According to the IMA Commission on New Minerals, Nomenclature and Classification, 6062 min-
erals are currently known worldwide [July 2024 (https://cnmnc.units.it/)], out of which 39 are first
described in today’s Romania. Due fo the high geological diversity of Romanian territorry, con-
siderate is important to combine the ‘geological diversity' and the ‘geotourism’, the latter involv-
ing mineral and rock-type localities. The type localities can be listed in three major regions: i)
Oas-Gutdi, ii) Apuseni Mts. and iii) Banat Region and includelé type localities where new miner-
als and one new chemical element have been described for the first fime. The type locality of
a common rock, dacite, can be also added to the list of Romanian first discoveries. A plagioclase-
phyric volcanic rock, it was firstly described by the Austrian geologists Hauer and Stache (1863)
at Poieni/Kissebes in the northern Apuseni Mts.

The richest mineral type localities are SGcarédmb/Nagydg in the southern Apuseni Mts. (with 8 new
minerals discovered here), Baia Sprie/Felsébdnya in the Baia Mare region (6 new minerals) and
B&ita Bihor/Rézbdnya in the Northern Apuseni Mts. (6 new minerals). The chemical element tellurium
and two new mineral species (native tellurium and tellurite) make the once flourishing but nowadays
abandoned Fata Bdii/Facebdnya mining spot worldwide famous.

The touristic, scientific and educational value and significance of the type localities regarded as
"geosites” and "geodiversity sites” are discussed. In order fo stress the scientific and patrimonial
value of the Romanian mineral and rock type localities in ferms of scientific, educational and
touristic values, they were classified and hierarchically ordered, Baia Sprie, SGcardmb and Magura
Uroiului being the highest ranked. From the geoconservation and geotouristic perspective, site
protection and valuation strategies at local and/or regional scales are envisaged. A roughly NS-
oriented touristic route connecting the most of mineral and rock type localities, as well as three
ex-situ geosites (mineralogical museums) is proposed.

Email: agnes.gal@ubbcluj.ro
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Magma emplacement in the top unconsolidated sediments of rift basins is poorly constrained in
terms of mechanics and associated hydrothermal activity. Our study compares two shallow sills
from the Guaymas Basin (Gulf of California) using core data and analyses from IODP Expedi-
tion 385, and high-resolution 2D seismic data. We show that magma stalling in the top unce-
mented sediment layer is controlled by the transition from siliceous claystone to uncemented
silica-rich sediment, promoting flat sill formation. Space is created through a combination of
viscous indentation, magma-sediment mingling and fluidization processes. In low magma input
regions, sills form above the opal-A/CT diagenetic barrier, while high magma input leads to up-
ward stacking of sills, forming funnel-shaped intrusions near the seafloor. Our petrophysical,
petrographic, and textural analyses show that magma-sediment mingling creates significant
porosity (up to 20%) through thermal cracking of the assimilated sediment. Stable isotope data
of carbonate precipitates indicate formation temperatures of 70-90°C, consistent with the cur-
rent background geothermal gradient at 250-325 m depth. The unconsolidated, water-rich host
sediments produce little thermogenic gas through contact metamorphism, but deep diage-
netically formed gas bypasses the low-permeability top sediments via hydrothermal fluids flowing
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through the magma plumbing system. This hydrothermal system provides a steady supply of hy-
drocarbons at temperatures amendable for microbial life, acting as a major microbial incubator.
Similar hydrothermal systems are expected to be abundant in magma-rich young rift basins and
play a key role in sustaining subseafloor ecosystems. Finally, our study allows to refine recent dis-
coveries that indicate large fraction of the thermogenic gases mobilized during contact meta-
morphism process remain trapped in the lower contact aureoles orin the sills. We show here that
this process is confirmed in the deeper studied: sill, thereby improving our understanding of natu-
ral carbon sequestration process associated with magmatic infrusions.

Email: cgalerne@uni-bremen.de
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MAGMA-ROCK INTERACTIONS IN
HYDROCARBON-BEARING SEDIMENTARY
BASINS

Olivier Galland'

'Njord Centre, Department of Geosciences, University of Oslo, Norway

Co-authors: Juan B. Spacapan?, Octavio Paimas?, Ezequiel Lombardo?,
Ole Rabbel' and Dougal Jerram?'>

2YPF, Argentina, 2Universidad Nacional de La Plata, Argentine; “Chevron Argentina/Universidad
de Buenos Aires, Argenting; °DougalEarth, UK

The Neuquén Basin, Argentina, has been one of the most productive hydrocarbon basins in South
America. In addition, the Neugquén Basin hosts massive Cenozoic volcanism. The combination of
substantial subsurface data, generated by oil industry, and outstanding outcrops make the Neu-
guén Basin a fantastic playground to study magma-rock interactions. This contribution summa-
rizes research in the Neugquén Basin implemented during the last decade, through demonstrative
case studies that illustrate different aspects of magma-rock interactions and their implications
for the evolution of sedimentary basins.

The Neuquén Basin hosts the peculiar Rio Grande Valley (RGV) oil fields. The reservoir rocks are
fractured andesite to basalt sills preferentially emplaced in the main source rock formations of
the basin (Spacapan et al., 2020, doi: 10.1016/j.marpetge0.2019.08.038). Integrated studies from
borehole data and geological field observations and sampling in nearby field analogues dem-
onstrate that hydrocarbons produced in the RGV fields resulted from the local maturation of
the source rock due to cooling intrusions, the regional burial being insufficient to trigger matura-
tion of the organic matter (Spacapan et al., 2018, doi: 10.1016/j.marpetgeo.2018.01.018; Palma et
al., 2024, doi: 10.1144/SP547-2023-119). Thus, the RGV oil fields have been generated by volcanism,
and subsequently hosted within the igneous rocks.

Hydrocarbons produced from one of the largest oil fields of the basin, the El Trapial field, are
frapped in a gentle subcircular dome structure of ~20 km diameter. The center of the dome
coincides with the center of the eroded, Lower Miocene Cerro Bayo de la Sierra Negra volcanic
complex. The integration of field mapping and the analysis of substantial subsurface data dem-
onstrates that this dome resulted from the emplacement of the plumbing system of the volcanic
complex in the form of numerous sills and thin laccoliths (Lombardo et al., 2024, doi: 10.1144/
SP547-2023-98). The structural trap is thus of volcanic origin, not fectonic.

The northern Neuquén Basin hosts an Upper Miocene andesitic plug, Cerro Alquitrdn, from which
large amounts of bitumen naturally seep out. Field mapping demonstrates that fracturing and
brecciation within the infrusion, associated with its emplacement, consist of high-permeability
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corridors that locally affect regional subsurface fluid migration (Galland et al., 2023, doi: 10.1111/
bre.12782). Thus, the permeability properties of igneous intrusions are essential for predicting
fluid migrations in volcanic basins.

Allin all, our contribution (1) documents various effects of magma-rock interactions in sedimen-
tary basins, and (2) highlights the great scientific value of the Neuquén Basin as a world-class
case study for unravelling processes of magma-rock interactions in sedimentary basins.

Email: olivier.galland@geo.uio.no

26



International Lithosphere Program Krakéw 2024 | Book of Abstracts

COPPER HOSTING BASINS AT THE EDGE OF
CRATONS - THE YENEENA BASIN IN WESTERN
AUSTRALIA AS A CASE STUDY

Weronika Gorczyk

School of Earth Sciences/Centre for Exploration Targeting, University of Western Australia, Perth,
Australia

Co-authors: lan Tyler and Fariba Kohanpour
CSIRO, Canberra, Australia

The Yeneena Basin — a Neoproterozoic basin formed at the eastern margin of the Pilbara Craton
in Western Australia — is a significant example of a mineral-rich (mainly Cu, Au and U) basin.
To obtain a better understanding of how to target prospective West Australian basins, a holistic
multi-disciplinary system workflow approach was applied. Novel combinations of analytfical and
numerical techniques were applied to drill core information and geophysical, geochronological,
and spectral data sets to allow revision of interpretations of the development history and metal
potential of the highly prospective Yeneena Basin. With this holistic approach we were able to
link lithospheric-scale architecture and associated mineral systems, with the development of
basins and sub-basins, as well as reactivation of major tectonic boundaries during inversion
of the basin.

The Neoproterozoic Yeneena Basin is located in the northwest Paterson Orogen of Western Aus-
tralia and hosts numerous significant sediment-hosted mineral deposits including Nifty Cu, Telfer
Au-Cu, Winu Cu-Au, and Kintyre U. However, limited exposure of stratigraphic units within
the basin has resulted in significant knowledge gaps about their correlations, depositional his-
tory, source of detritus and potential links to regional tectono-magmatic events. We present an
extensive U-Pb geochronology dataset of samples across the Yeneena and northw