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Infroduction 

Itis my great pleasure to welcome aoll pofenfial participants to fhe 18fh workshop 
of fhe Infernafionaol Lithosphere Program – Task Force VI on Sedimentary Basins. 

Generol oim of this Task Force for almost fwo decades hos been focused on fosfering 
knowledge-sharing ond collaborafion among the afttendees, with fhe ulfimate goal 
of advancing our undersfanding of sedimenfary basins and fheir role in fhe broader 

geologic confext. 

Apart from fundamentol quesfions related to formofion, evolution and demise of sedimentary 
bosins more applied aspects such as energy, underground sforage, geohazards have been 

also of greof inferest to bofh fhe organizers and parficipants. 

18fh edition of fhis workshop held in Krak6w, Polaond, will not be different. If is our ambifion 
fo cover broad specfrum of studies, both fundamentol and applied, and present 
leading-edge results in fhese disciplines, and fherefore we invite presenfations 

on various topics related to aopplications of geological, geophysical, geochemical 
and ofher techniques to resolve bofh fundamentoal scienfific questions regarding structure 
and evolufion of sedimenfory basins as well as societal chollenges such os notural haozards, 

energy fransifion, and environmentoal issues. 

Two days of orol and poster presenfofions will be combined wifh two very inferesfing field tfrips 
during which bofh surface and subsurface dota will be used to presenf very complex 

and chollenging sfrucfture and evolufion of S Poland located above one of fhe key regional 
geological boundories, the Teisseyre-Tornquist Zone. 

Prof. Piofr Krzywiec 

CHAIRMAN OF THE ORGANIZING COMMITTEE
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09:00—09:10 Opening remorks [Piotfr Krzywiec*) 

09:10–09:25 Welcome talk (Moriusz Kedzierski*) 

09:25—-09:45 Dynamics of sedimentary basins and introduction to ILP Task Force VI [{Liviu C. 

Motenco*, Piotfr Krzywiec, Fadi-Henri Nader) 

9:45–10:05 Sill ssacking in subseofloor unconsolidated sediments and confrol on sUs- 

fained hydrofhermol systems: evidence from IODP udiilling in fhe GuUaymos Ba- 

sin, Gulf of Colifornia {Christophe Galerne*, Alban Cheviet, Wolf-Achim Kohl, 

Christin Wiggers, Wolfgang Bach, Florion Neumonn, Mortine Buofier, Tobias 

W. Hafig, Doniel Lizarralde, Andreos Teske, Manet Penca-Solinos, Jens Karstens, 

Christoph Boftner, Christian Berndt, Ivano W. Aiello, Kafhleen M. Moarsoglia, 

Swoanne Gontharet, Henning Kuhnert, Joann Stock, Raquel Negrefe-Aranda, 

Junli Zhang, Achim Kopf) KEYNOTE 

10:05-10:25 The Neuqućn bosin, Argenfina - A world-class cose study illustrufing mogma- 

rock intferactions in hydrocarbon-bearing sedimenfary basins (Olivier Gal- 

land*, Juan B. Spacapan, Octovio Palma, Ezequiel Lombardo, Ole Robbel, 

Dougoal Jerram) 

10:25–10:45 Impact of fhe pefit-spot volcanism on fhe sedimenfary cover in fhe Japan 

Trench area from high-resolufion seismic imaging [Andrzej Gorszczyk*, Yousef 

Amirzadeh) 

10:45–11:05 Mississippian igneous flare-up ot fhe SW slope of fhe East EUropean Craton 

and its inferaction with fhe Boltic and Lublin-Lviv basin [Pawet Poprowo*, Ewa 

Krzemifska, Piotr Krzywiec, Krzysztof Nejbert, Stanistow Mozur, tukasz Stonka, 

Ewoa Staby, Maciej Tomaszczyk, Leszek Krzemifski) 

11:05–11:25 Iceland plume ond its magmofic monifestotfions: LIP-Dornreoschenin fhe North 
Allonfic (Sierd Cloetingh*, Alexander Koptev) KEYNOTE 

11:25–11:45 Evolufion of a maar-diatfreme volcano wifhin a sedimenfary bosin charac- 

ferized by combined oquifer system (M&fy6s Hencz*, K&roly Nemefth, Tam&6s 

Sprđnitz, Tam&ds Bir6, D&vid Kar&đtson, Merto Berkesi) 

11:45–12:05 Emplacement mechonisms of fhick magma sheets in layered sedimenfary 

basins: fhe post-caldera frachyandesite infrusions of fhe Infra-Sudefic Syn- 

clinorium, Poland {Sam Poppe*, Marek Awdankiewicz, Michoel S. Petronis, 

Michoel Heop, Cloire Horneft, Stanislau Shytsik, Madison AlIcorn, Alexandra 

Morond, Doniel Mečge) 

12:05-12:50: LUNCH 

12:50–13:20: POSTER SESSION



Internafionol Lithosphere Program Krakow 2024 | Book of Absfracts 

13:20–13:40 Broken Foreland Bosins in fhe Andes and North American Cordillera {Brian K. 

Horton*) KEYNOTE 

13:40–14:00 Evolufion of fectonic successions controlling in- versus out-of- sequence, fhin- 

versus fhick- skinned deformofion in external fhrust belts and their foredeeps 

{Liviu C. Matenco*) 

14:00–14:20 Tecfono-stfrotigraphic evolution of fhe Eastern Mediterranean and Arabian 

Gulf region. Implicafions for hydrocarbon pofenfial (Mohammed Alsoleh*, Al 

Froser) 

14:20–14:40 Geodynomic controls on Lotfe Paleozoic flexurol extension in fhe Arkoma Ba- 

sin, USA [Brandon Lutz*, Mark Hudson, Tyson Smifh, Morieke Dechesne, Leland 

Spangler) 

14:40–15:00 A lithospheric fransect from fhe Ligurion Sea to fhe Po Basin (Northern Italy): 

fhe dismembered and active Oligocene-to-recent foreland basin system 

based on on updofed crustal and upper monlle gravify and geophysicol 

model [Tamora Yegorova, Andrea Artoni*, Luigi Torelli, Anna. Murovskaya, 

Aasiya Qodir, Nicolo Chizzini, Fobrizio Storti) 

15:00–15:20: COFFEE BREAK / POSTERS 

15:20–15:40 Salty sandwich; role of multiple-solt layers within fhe stfrotigraphic column of 

a fold-fhrust belts (Hemin Koyi*) KEYNOTE 

15:40–16:00 Basemenft noppe stacking and orogen-porallel extension in fhe North Do- 

brogea orogen {Andreeo Marza-Ene*, Anneke Royakkers, Liviu C. Matenco, 

Hannoh Pomella, Vlad Victor Ene, Bernhard Fugenschuh, loan Munfeanu) 

16:00–16:20 Deformofion dynamics of fhe refro-wedge foreland: Seismic inferpreta- 
fion and numerical modeling study of fhe Llanos Basin, Colombia ({Michaol 
Nemčok*, Stephen A. Hermesfon, Andreos Henk, Andres Mora, Camilo 
Higuera, Mouricio Parra, Samuel Rybor, Lucio Ledvenyiova) 

16:20–16:40 Post hoc ergo propfer hoc? On fhe origin of fluid emanofions in fhe Eost Car- 
pafhions, Romonia {Alexandru Szak&ćcs*, Istvan Janos Kov&cs, Csaba Szob6, 
Marta Berkesi, Thomos Piefter Lange, Agnes GćdI, Akos K6v6g6, Orsolya Gel- 
encsćer, S&ndor Gyila) 

16:40–17:00 GENERAL DISCUSSION 

17:00-20:00: ICEBREAKER
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08:00-08:20 The deep fhermol field in plate fectonics [Magdalena Scheck-Wenderoth*, Judith 
Boff, Mauro Cacoce, Denis Anikiev, Ajay KUmar) KEYNOTE 

08:20-08:40 Deep ond shollow geofhermal energy resources in fhe Nefherlonds (Fred 
Beekmoam*, Liviu C. Mafenco, Jan-Diederik van Wees) 

08:40-09:00 The sfrucfural frumework of fhe Soufhwestern Swiss Ploteau terminotion: the im- 
pacton fluid-flow pofhways and implicofions for geofhermol explorafion [Andrea 
Moscoriello*, Ovie Erufeya, Fiummefta Mondino)} 

09:00-09:20 Geofhermocal vs hydrocarbon explorafion in sedimentary basins: a de-risking 
workflow opplied to fhe Swiss Plateau (Silviu Omodeo-Salć, Yasin Mokhloufi, 
Ovie Emmoanuel Eruteyo, Andrea Moscoriello*) 

09:40–10:00 Cenozoic inversion and bathymetry of fhe Black Seo:insights from fhe Ukrainian 
sector [Sergiy Stovbo*, Randell Stephenson, Stanistaw Mozur, Petro Fenota, Dm- 
yftro Vengrovych, Andrii Tyshchenko) KEYNOTE 

10:00-10:20 Inversion Tectonics in fhe Soufhern Baltic Seo: Insights from Deep Seismic Profiles 

{Stanistaw Moazur*, Sergiy Sftovba, Matgorzata Ponikowska, Michat Molinowski, 
Piofr Krzywiec, Yuriy Maystrenko, Christiun HObscher) 

10:20–10:40 Basemenft under cover; deformofion of sedimenfory layers above an oblique 
basement fault [(Hemin Koyi*) 

10:40–11:00 New constrains on fhe neofectonic deformotion pottern of fhe Pannonian Ba- 
sin: Are fhe fault pattern, fhe kinemofic and stress data in agreement? (L&oszlć6 
Fodor*, Kristof Porkoldb, Eszter Bekesi, Bawrbora Czecze, G&bor Csillag, D&niel 
Kolm&dr, Merta Kiszely, Szilvio Kovćr, B&lint S0le, Anna Swierczewska, Antek To- 
korski, Zolidn Wećber) 

11:00–11:20 New flexurol model of inversion fectonics (Piofr Krzywiec*) 

11:20–11:40 From mid-Jurossic exfension to obducfion-reloted mćlange formofion: sed- 
imenfary records from a displaced segment of fhe Adriotic passive margin 
(NE Hungory) (Szilvia Kover*, Janos Haas, Nevenka Djerić, Oftilioq Szives, Peter 
Ozsvert, LGszi6 Fodor) 

11:40–12:00 Copper hosting basins at fhe edge of cratons – The Yeneeno Basin in Wesfern 
Ausfralia as a cose study {Weronika Gorczyk*, lan Tyler, Foariba Kohanpour) 

12:45-13:05 Intensive diogenesis and reservoir-quolity modificafionsin shallow-buried syn-tec- 
fonic ramp limestones (Upper Cretaceous), United Arab Emiraotes (Mohammad 
Alsuwaidi*, Howri Mansurbeg, Doniel Morad, Mohammaed Y. Ali, Sodoon Morad) 
KEYNOTE 

o
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13:05–13:25 Concepluolizing fluid-rock interaction diagenefic models in fectonic seftings 
{Fadi H. Nader*, Liviu C. Motfenco, Bilol U. Haq) 

13:25-13:45 | Shalow mefhane accumulofions on fthe Romonion confinentaol shelf offhe Black 
Sea ([Gobriel lon*, Constoanfin Lazar, Vlad Apofrosociei, Adrion Popo) 

13:45-14:05 | Understanding injected CO2 flow and frapping mechonisms with basin model- 
ling principles (Mateusz Zarebo*, Geovoni Christopher Kaeng) 

14:25–14:45 Evolufion of fhe Carboniferous sedimentary fill of fhe Lublin Basin (SE Poland]} in 
fhe light of sequence strafigraphy and its impact on fhe prospects for energy 
resources, bauxites and CO2 storage (Morio I. Waksmundzko*) KEYNOTE 

14:45-15:05 Intfernal structure of Upper Jurossic subsurface carbonofe buildups in SE Po- 
land - an insight from seismic forward mogdelling supported by outcrop ana- 
logues [tukasz Stonko*, Morcin Krojewski, Piotr Krzywiec) 

15:05—–15:25 Yen Bai Basin {Red River Fault Zone, northern Vietnam) as on exomple of fhe 
fectono-sedimentary play (Anna Wysocka*, Stanistaw Mozur, Piofr Krzywiec, 
Anna Filipek, Phan Dong Pha, Nguyen Quoc Cuong, Do Van Thong, Nguyen 
Van Kieu, Doniel Zaszewski) 

15:25–15:45 Exotic provenance of fhe Middle Carboniferous sandstones of fhe Donets Basin 
according to fhe results of fhe U-Pb zircon dofing (Leonid Shumlyanskyy*, Vlia- 
dyslav Shumlyanskyy) 

15:45–16:05 From Eocene Greenhouse fo Oligocene Icehouse: fhe morine record of fhe 
Parafefhys {Eastern Carpothians and Transylvanian Basin, Romaniaq) (Mihaela 
Melinte-Dobrinescu*, Relu-Dumifru Robon, Alina Magdos, Gobrielo Cristeo) 

16:05–16:25 Upper Cretaceous syn-inversion depositional systems in fhe soufheosftern East 
European Cratfon, NE Poland (Aleksandra Stachowsko*, Piofr Krzywiec) 

16:45-17:05 The complicoting role of salt in riff-relofed sedimentary bosins {Mark G. Rowan*) 
KEYNOTE 

17:05-17:25 Geological explorofion of solt structures for solufion mining and underground 
storage in Poland – techniques used and current chollenges {tukasz Grzy- 
bowski*, Mariusz Chromik} 

17:25-17:45 How fo seorch for signs of life in Martian Evoporites: Evidence of fluid inclusions 
in fhe polygonoal stfructures of evoporites similar fo Mars in the Qaidom Basin 
{Fanwei Meng*, Anotoliy R. Galamay) 

17:45-18:05 Infernal deformotfion of salt diapirs: A case study from fhe Altaussee Salt Mine 
{Marta Adamuszek*, Morcin Olkowicz, Marcin Dabrowski, Mariusz Fiatkiewicz, 
Barftomiej Grochmol, Thomos Leifner, Oscoar Fernandez}) 
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Provenonce of fhe Black Flysch and Ceohliču fhrust sheets of fhe Eastern Carpathians {[Con- 
stantin Lazar*, Relu-Dumitru Robon, Mihoi Duceo, Andrei-Rares Stoian) 

Norfhern Apennine buried stfructures observed from analyses of geophysicol data to evolu- 
ofte fheir geofhermol pofenfial (Magdola Tesauro*, Volenfina Cortossa, Gianluca Gola, Thom- 
as Nanni, Morino Facci, Antonio Golgoro, Adele Monzelia) 

Intfegrated geological modelling for assessing geotfhermol pofenfiol in fhe Romagna and 
Ferrara Folds {Valentina Cortassa*, Magdola Tesauro, Gianluca Gola, Thomos Nonni, Marina 
Facci, Antonio Golgaro, Adele Monzeliaq)} 

Link between magmotic infrusions and fhe previous rift system, inferences from New Zealand 
passive morgin [Cristina Marioara Cčlugarearn*, loan Munteanu) 

Miocene Carpotfhion foreland bosin in SE Poland and W Ukroine – ifs Unusuol structure and 
deposifionol infill formed due fo extensionol reacfivofion of inherited Mesozoic faults (Piotr 
Krzywiec*) 

Defining fhe kinemofic of scole-folds: Inferences from an East Carpafhians Nappe (Volenfin 
Nistor*, Liviu C. Matenco, loan Munfeanu} 

Unraveling fluid flow and fluid-rock inferacfions during fhe Dinorides collisional orogenesis: infe- 
grated structural fracture analysis and petrographic and geochemiccli chorocterizotion {Maja 
Moleš*, Fadi Henri Nader, Liviu C. Mafenco, Uroš Stojadinović, Nemonjo Krstekanić, Renaud 
Divies, Nikola Ranđelović) 

heoreficoal insighf into a kinemotic model of fault-bend folding (Szymon Mol*) 

Jurassic-Lower Cretaceous sedimentologicoal evolution and tectonostrofigraphy of fhe soutfh- 
ern distal passive morgin of the Alpine Allonfic in fhe Serbian part of fhe Carpotho-Balkanides 
Nevenkoa Djerić*, Renata Jach, Špela Goričan, Doniela Reh&ćkov6, Alfred Uchman, Hans-JUr- 
gen Gowlick, J&n Schlegl, Uroš Stojadinović) 

Structural geomefry and evolution of salt diapirs and related faulf system around fhe Tonb-Bo- 
zor Island, SE Persian Gulf: Potenfiol diapiric basin for future CO2 storage (Mehrso Hoji Khoni*, 
Moahdgi Nojofi) 

The latest Famennion to early Mississippion tectonic deformofions and uplift at fhe distal fore- 
land of fhe Voriscan orogen [Lublin-Lviv Basin; SW Eost European Craton) driven by franspres- 
sion and fhermal doming (Powet Poprowo*, Maciej Tomaszczyk) 

Influence of anhydrite inferlayers on fhe sfructural stability of salt caverns {Michat StotwihRski*, 
Morto Adamuszek, Dqbrowski Morcin)} 

Geotouristic relevance of Romoanian mineral and rock fype locolities [Agnes Gćl*, Alexandru 
Szakđcs, Corina lonescu, Morinel Kovacs) 

Overpressure Prediction Chollenges in Deepwoter Fold-Thrust Belt of fhe Sundaland Copnti- 
nentol Morgin, Soutfheost Asia [Mateusz Zarebo*, Geovoni Christopher Kaeng) 

Deep-seofed, faulfts-driven geothermcali resources in fhe Himalaya-Karakoram Orogenic belt, 
Norfhern Pokistan {(Mumftaz Muhammoad Shah*, Muhommod Anees) 

New insighf into structure of fhe Eost EUropeon Craton in Poland based on analysis of poten- 
fial field data  and regionol deep seismic reflection profiles {(Mateusz Mikoftojczok*, Stanistaw 
Mozur, Piofr Krzywiec) 

Syn-deposifional fhrusting wifhin fhe NW Qaidam Basin, Tibet Plateau, China – insight from 
3D seismic data (Mofeusz tosiewicki*, Piofr Krzywiec, Fanwei Meng, Wenhong Liu, Stanistaw 
MOozUr| 
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Mulfistage selective diogenesis increasing poro-perm properfies of Anisiun sponge-microbi- 
al-coral patch reefs and adjacent facies in fhe MuschelkaolIk of Upper Silesia, soufhern Poland 
{Iga Ryczkowska*) 

The role of hydrocarbon generofion and expulsion in joinf system formofion by natural hydrau- 
lic fracturing mechonism: cose of shales in fhe Lower Paleozoic Balfic Basin (Poland) {[Marek 
Jorosinski*, Kinga Bobek, Pawet Poprawo}) 

The Infegrofed Prediction Error Filter Analysis algorithm in fhe reservoir paramefers estimafion 
in fhinly-bedded Miocene formofions from well logs and loboratory fesfs {Sebastian Wasz- 
kiewicz*, Paulina Kruokowska-Madejska, Jadwiga Jarzyno, Paul von der Vegt) 
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INTERNAL DEFORMATION OF SALT DIAPIRS: 
A CASE STUDY FROM THE ALTAUSSEE SALT MINE 
Marta Adamuszek! 

'Computofional Geology Laboratory, Polish Geologicol Insfitufe – Nafional Reseaorch Institute, 
Wroctaw, Poland 

Co-authors: Marcin Olkowicz?, Marcin Dqbrowski!, Moriusz Fiatkiewicz!, 

Barttomiej Grochmol!, Thomos Leitner? and Oscor Fernandezš 

žSalinen AG, Alfaussee Austria; ?Department of Geology, University of Vienna, Vienno, Austria 

Our study was conducfed wifthin fhe Altaussee salt mine, located in fhe Northern Calcareous 
Alps, Ausfria, where extensive deformofion of fhe Permion to Triossic evoporitic succession has 
led to fhe formofion of a highly complex tectonic mćlange. The solt-beoring sfrota ore porficu- 
larly notable for fheir dbundonce of brecciated fruagments, composed of anhydrife, polyholite, 
sandstone, and limestone, wifh frugment sizes reaching up to several mefers in diamefer. 
The holite confenf in fhese deposits vories significanfly, ranging from 30% to 65%. The most sfriking 
feafures ore fhe sfructures fhat have developed around or in close proximitfy to fhe brecciated 
clasts, which are found either os isolated frugments or in clusfers. The alternofing fhin red and 
greyish layers in fhe halite-rich motfrix significanfly enhance tfhe visibilify of fhese sfructures, allow- 
ing for a detoiled study of fheir infricafe and complex morphology. 

Our invesfigofion focuses on well-exposed sfructures in fhe salt cavern ceiling, which covers ap- 
proximafely 4000 squore mefers. By employing a customized photogrommetfric fechnique, ad- 
vanced imoge post-processing, and lidar data as a reference, we produced a highly detoiled 
orthophoto mop of 1,000 square mefers of fhe cavern ceiling with a resolufion of ı mm/pixel. 
Within fhe cavern, we documenfed numerous closed contour pofterns. The closed contours 

rarely exhibit regular elliptic shape, instead, fhey offen display complex patterns, such as curves 
wrapping around adjocenf clasts, folded eye shopes, or fie-shapes resultfing from eye-shaped 
contours being squeezed befween neighboring clasts. Using 2D and 3D numericol modelling, 
we fested vorious scenarios of fhe origin of fhese strucfures. 

Choose program group: Sfress, strain and fluids in sedimentary bosins 

Emoil: marfta.qdamuszekeppgi.gov.pl 
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TECTONO-STRATIGRAPHIC EVOLUTION 
OF THE EASTERN MEDITERRANEAN AND 
ARABIAN GULF REGION. IMPLICATIONS 
FOR HYDROCARBON POTENTIAL 
Mohoammaed Alsoleh 

Saudi Aramco, Dhohron, Saudi Arabia 

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

One of fhe world's promising regions in hydrocarbon explorofion thaf is largely underexplored is 
he Eostern Mediferraneon bosin. It covers a significant area including several sub bosins of Levonft, 
Nile and Herodotus. If has a fhick sedimentary cover which has undergone severcl stages of 
exfension, fhermol subsidence and compression. While most of explorofion efforts fo date have 
concentrofed on Tertfiary shallow strata, fhe deeper age sfrata may actfuaolly be much more 

prospective as is fhe cose within Middle Eastern lands which opens a question of possible similar 
corbonotfe reservoirs given fhe combined history of fhe two regions of neo-Tetfhys opening. Ex- 
amining combined regional and locaol mulfiple surveys of 2-D seismic lines gives a basin-wide 
overview of sfrucfural, stroftigruphic and petroleum elements. Proven source rocks and hydrocor- 

bon beoring reservoirs despife fhe scarcity of deep wells indicates a pofentiolly prospective 
pefroleum system within Jurassic and Cretaceous plays. Large extended choins of isolated car- 
bonofe buildups similar fo foday's Bahamos reefs are inferpreted within fhe bosin similor to fhe 
recent large gos field Zohr discovery in Egypt's offshore wofer. The study suggests even larger 
carbonotfes exist wifhin deeper Mesozoic sfrato. Severol other types of plays are suggested as 
possible fraps for hydrocarbons of strofigraphic and strucfurol noture. The Eostern Mediterranean 
basin is encouraging for hydrocarbon explorafion despite fhe scorcity of data and drilling wells 
which con pofentiolly supply surrounding counfries with oil & gas in fhe long ferm. 

Emoil: mohammedisoleh.5e8aramco.com
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INTENSIVE DIAGENESIS AND RESERVOIR- 
QUALITY MODIFICATIONS IN SHALLOW- 
BURIED SYN-TECTONIC RAMP LIMESTONES 
(UPPER CRETACEOUS), UNITED ARAB 
EMIRATES 
Mohammad Alsuwqidi! 

!Department of Earth Science, Kholifa Universify, ADU Dhobi, United Arab Emirates 

Co-authors: Howri Mansurbeg?, Doniel Morad*, Mohammed Y. Ali! and Sadoon Morad“ 

?žGenercl Directorofe of Scienfific Research Cenfer, Solahaddin University-Erbil, Erbil, 
The Kurdistan Region, Iraq; 3Petrogrophico, Uppsaolo, Sweden; “Deportfment of Petroleum 
Engineering, Knowledge University, Erbil, Kurdistan Region, Iraq 

This study ufilizes pefrographic, geochemical and fluid-inclusion microfhermomefric anolyses fto 
de 

fo porewofer evolution during fec 
cie' 
fion, orimprovement of reservoir quolity of tl 
ca 

ductfile peloids formed by micritiza 
cite cementafion by hot bosinal/hydrofhe 

gressive lagoon and upper ramp slope packs 

be 

crystals and synfaxial overgrowfhs, 

pacfion. Dissolution of aragonitic a 
no 
ing 

ably prevolenf in regressive {including LSW 
repeafted episodes of subaeriol exposure 

of active syn-fectonic deposition of fhe forma 
ho 

ineatefhe condiftions confrolling the distributfion of diagenefic alterations and associaoted 
reservoir-quolity evolution of shallow-buried (around 1.3 km) syn-tectonic, foreland-bosin rump 
limestones, Upper Cretaceous of the United Aroab Emirofes. The diagenefic olterofions are linked 

onic evolufion of fhe basin, as well as to fhe depositional fa- 
s and sequence strofigraphy. Diageneftic processes have led to either preservofion, deferiora- 

ion of allochems. Micrifizatfion, notably prevolenfin fhe frans- 

ow morine-flooding surfaces, led to fhe developmenf of abundanh microporosity. Porosity was 
preserved in fhe grainstones by partial calcite cementofion {rims, as well as scatrered equan 

„which supporfted fhe frumework agoinst mechanical com- 
lochems and subsequenf cementafion by equont calcite was 

he limestones. Deferiorafion ensued mosly from 
rmal brines and from mechonical compocfion o 

oones, os well asin fhe regressive shoal grainstones 

shoal grainstones. These processes occurred dur- 

and mefeoric-wofer incursion as a consequence 
ion. Calcife cemenftafionoccurred dominanfly by 

basinal/hydrofhermoali brines with femperafures of approximofely 60–135%C and a solinity of 
16-22 wt.% NOCI eq. migrofing to shallow depfths along deep sub-verticaol faults. Alfhough nolt- 
Sys 
ind 

Emoil: mohammoad.alsuwoidieku.ac.ae 
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emotic, porosity and permeobility aore larger in limestones in fhe oil fhan in fhe wafer zones, 
icating fhat oil emplacemenft retarded diagenesis.
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DEEP AND SHALLOW GEOTHERMAL ENERGY 
RESOURCES IN THE NETHERLANDS 
Fred Beekman! 

Deportment of Earth Sciences, Utrechft University, Ufrechf, The Nefherlands 

Co-auththors: Liviu C. Matenco! and Jan-Diederik van Wees!"? 

?*TNO/Dutch Geologicol Survey, Utrechf, The Nefherlands 

Geofhermol energy has been exploited in fhe Netfherlands since 2007. Most geofhermol wells 

which will also be used for reseo 

depth, thickness and permea 

show not only large differences i 
a 
and buria 
herefore i 

Of increosi 
ot varioOus 
and/or of excess elecfricity prod 
renfly investigafting fhe storage o 

history. A more deta 
mportant to opfimise 

hermol wells are located in Mesozoic riff basins and 
or Rofliegend sandstone at depths between about 2,000 and 3,000 m. Temperotures ronge from 
60 to 90"C, in line with fhe average Dutch geofhermol gradient o 
emperoatfure data from several hundred wells. 

he amount of energy produced by a geofherma 

such as well diumeter and pumping pressure, but also on local 

eral heterogeneify within aquifers caused by dif 

rch purposes, wos drilled in Del 

bility of fhe aquifer. Using a d 
he Nefherlands, TNO/DGS colculafed the geofhermoal pofenftia 

nfiol between aquifers, but also vertical and 
erences in depositional environment, facies 

n geofhermol pote 

have been developed by private componies for heofing greenhouses. The first public well for 
distfrict heoting become operotfional in The Hague only fwo years ago. A second public well, 

tless fhan a year ago. The geo- 

produce direct heot from aquifers of Triassic 

319C/km derived from borehole 

well depends not only on technicol factors 
geologicol poramefers such as 

igiftal 3D geological model of 
| of different aquifers. The results 

iled characterisation of fhe in 
he locoftion of new geofherma 

ernol sfratigraphy of aquifers is 
ı wells. 

ing importance ore shollow Tertiary sandstone aquifers, which are being considered 
ocofions in fhe Nefherlands for seasonal storage of excess heof produced by industry 

uced by solar and wind. A nofional research programme is CUr- 
excess indusfrial heafin fhe Early Pliocene Maossluis Formofion, 

which consists mainly of fine- to medium-groined soand, in fhe greofer Rofterdam port area. 
A more detailed choracterisafion of fhe aquifer is obtained fhrouoh reinferpretofion of seismic 
and well d 

graphic fol 
ata, measuremenfs o 

rward modelling studi.' 

A pilot proj 

porosify and permeobility of c 
es. 

ore samples oand regionol strofi- 

ectwas launched fhis summer to demonstfrofe fhe feosibility of storing excess electric- 
ity generoted by a solar ponel field in shallow aquifers under fhe Utrecht Universify campus. 
A 
strafigraphic studies with existing shollow subsurface dafta. 

Emoil: fred.beekman&uu.nl 

higher-resolution subsurface model will be obfained by intfegrofing seismic data and new
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LINK BETWEEN MAGMATIC INTRUSIONS AND 
THE PREVIOUS RIFT SYSTEM, INFERENCES 
FROM NEW ZEALAND PASSIVE MARGIN 
Cristina Marioara CalugaBrean! 

\Institute of Geodynamics Sabboa S. Stefanescu, Romonian Academy; ?Faculty of Geology and 
Geophysics, Universify of Bucharest, Romonia 

Co-autlhors: loan Munfeanu?! 

The oim of this study is fo define fhe architecfure of fhe New Zeeland copfinental morgin {Greot 
Soufh Basin study areo) resulted from fectonic inversion of a previous magmo poor rift system. 
The New Zeeland confinenfal margin is a good place to study fhe factors confrolling fhe locoliza- 
fion of subducftion magmotfism intruding fhe previous extensionol domoin. The study benefits from 
fhe recenf acquired high resolufion 3D seismic dota, fhot gives fhe possibility of mapping 
fhe intrusive bodies as well as fhe deep sfructure of fhe riff system following fhe new establish 
concept of a riff evolution, based on tfhe Iberiu-Newfoundlond case sfudy. The New Zeoland 
microconfinenf hos a long tectonic history which start with fhe JUrassic-Cretaceous infraconfi- 
nentol extension processes Which led ulfimafely to fhe confinenfal break-up and formofion of 
expoansion ridge in Late Cretaceous. The oceonic expansion confinues fhroughout fhe Cenozoic 
fimes while fhe New Zealand become poassive margin domoin with subsidence driven by fhermal 
coaling of a previous extended continental lithosphere. The passive margin sediments ore in- 
fruded by magmofic moferial along the inherited riff structure conduits. Presenf tectonic archi- 
ftecfure is governed by fhe subduction of Tasmoan Basin under Zealandio confinenf along Alpine 
Foultin fhe last 20Mo. We hoave idenfified ond mapped severol magmotfic bodies like sills, dykes, 
laccolith and even volconic structures, fhof, in some coses, are crossing fhe enfire sedimenfary 
stive reaching fhe seofloor, while many ofhers are frapped of different stratigraphic levels. 
The deep riff architecfure is defined by some characferistic tectonic sfructures like H-block, con- 
finental ribbons and demi-grabens. These blocks are bounded by poly-phose sfrucfurol elements, 

either stretching, exhumotion or fhinning foaults. Crustal fhinning was occommodofed oalong 
fhe detachment resulting in lower crust migrofion and uplift of confinentol upper lifthospheric 
manhle. This architecture suggest fha fhis area correspond with fhe necking and fransition do- 
moains of a magmq-poor riff system. The source of fhe magmofic moferial might be related with 
acfive subduction process, while fheir migrotion and localization along confinental crust is fa- 
cilitated by fhe inherited extensional faults. 

Emoil: m.cristinacalugareanegmoil.com 
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ICELAND PLUME AND ITS MAGMATIC 
MANIFESTATIONS: LIP-DORNROSCHEN 
IN THE NORTH ATLANTIC 
Sierd Cloefingh 

Deportment of Earth Sciences, Utrechft University, Ufrechf, The Nefherlands 

Co-auhhors: Alexander Koptev 

GF7 Germon Research Centre for Geosciences, Potsdam, Germany 

Plume-lifhosphere inferacfions are key in fhe coupling of deep Earth and surface processes, 
impacting deformafion and evolufion of sedimentory basins and confinenfal fopography at 
different spafioal scales {Cloefingh et ol., 2022, 2023). The North Allanfic region is o prime exam- 
ple of fhe inferaction between plotfe fectonic movements and fhermol instabilities in fhe Earth's 
montle. The opening of fhe Labrador Sea/Boffin Bay and fhe North Ahtlonfic, fhe widespread 
volcanism and the locolized uplift of fhe fopography in Greenland and the North Allonfic are 
fradifionally attributed to fhe fhermol effect of fhe Iceland monile plume. However, several 
prominenh feotures of fhe region – fhe femporal synchrony of magmofism and break-up events, 
fhe symmetricol configurofion of fhe Greenland-Iceland-Faroe Ridge, and fhe diachronous 
domocil upliff of fhe North Allonfic rifted margins – have inspired alternafive, "non-plume" views. 
According to fhese, the North Allanfic Igneous Province (NAIP) and Iceland magmofism originate 
from plate fectonic processes sourced in fhe shallow upper manfle, at odds wifh fhe unequivo- 
col presence of deep-seofed low-velocity seismic anomolies beneoth Iceland and fhe isotopic 
signatures of plume-derived melts in Cenozoic magmotic units. 

We resolve oppoarenf confradicfions in fhe observofions and reconsfructfions and reconcile end- 
member concepts of fhe Late Mesozoic-Cenozcoic evolufion of fhe North Aflanfic realm. We 
show thot simulfaneous Paleocene {~62-58 Mo) mogmofism in Wesfern Greenland/Boffin Island 
and tfhe British Isles, which together form fhe NAIP, is driven by fwo processes accidenlly coincid- 
ing in fime: 1) fhe propagofion of fhe Labrador Sea/Baffin Bay spreading oxis has overlopped 
wifh fhe ~100–-80 Ma dotfed segment of the Iceland hotspofl frack near fhe West Greenland 

morgin, while 2) the actuol tail of fhe Iceland plume hoas reached the eostern confinenftal mar- 
gin of Greenlond, allowing a horizontal flow of hot plume motferiol along corridors of relatively 
fhinned lithosphere towards Southern Scondinavia and Scofland/Ireland. In fhis frumework, 
fhe subsequenf formofion of the symmetfrical Greenland-Iceland-Foroe Ridge con be coher- 
enfly exploained by fhe confinuous supply of hot plume moferiol fhrough on esftoblished channel 
betfween Eaosfern Greenlond and the British Isles. In confrast to fhe Scofland/Ireland region, 

fhe Soufh Norway copnfinentol lithosphere remains too fhick to enoble localized uplift of fhe 
fopography and melting immediofely after plume lobe emplacement at ~60 Ma. Therefore, 
fhe development of fopographic domes in Southern Scandinovia only started ~30 Myr lofer in 
fhe Oligocene as a consequence of increosing ridge-push compression fhot built up during 
fhe opening of fhe Norwegion-Greenland Sea. 
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The evolufion of fhe North Allantfic region shows fhat a fhermaol anomoly fhat has been hidden 
below a fhick lifthosphere for tens of Myr withouf signs of excessive magmofism con be re-initial- 
ized {or “re-owakened") by fhe lateral propagotion of spreading ridges or by fhe tapping of its 
source beneoath fhinner segments of fhe overlying lithosphere due fo horizontol plate movements. 
We dub fhis type of Large Igneous Province ({LIP) as LIP-Dornroschen [LIP-Sleeping Beauty) [(Koptev 
etol., 2021; Koptev and Cloeftingh, 2024). We hypofhesise fho fhe ferm LIP-Dornreschen may be 
applicable to a broad family of LIPs, including Precambrian and oceonic LIPs. This means fhot 
fhe interpretofion of fhe fiming of LIP formafion from fhe perspective of monile dynamics should 
be freated with caufion, as fhere may be delays between the fiming of upwelling in the manfle 
and detectable magmofic monifestofions at or near fhe Earth's surface. 

Emaoil: s.a.p.l.cloetfingh&uu.nl 
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INTEGRATED GEOLOGICAL MODELLING 
FOR ASSESSING GEOTHERMAL POTENTIAL 
IN THE ROMAGNA AND FERRARA FOLDS 
Volenfina Cortoassa! 

\Dipartimento di Matemoticao, Informatica e Geoscienze, Universita di Triestfe, Triesfe, Ifaly 

Co-authors: Mogdola Tesauro!, Gionluca Gola*, Thomas Nanniš?, Morina Facci“, 
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?Deportfment of Earth Sciences, Ufrechf University, Ufrechf, The Netherlands; ŠIstituto di 
Geoscienze e Georisorse, CNR, Piso, Itoly; “Dipartimento di Geoscienze, Universita di Padova, 
Padovca, Italy 

Geofhermol energy is recognised as a sustainable and environmentolly friendly solufion for 
power generofion ond district heofing/cooling. I provides confinuous avoilobility year-round and 
day-long, wifh considerable pofenfial for development worldwide. However, fhe exploitafion of 
deep geothermol reservoirs requires fhorough and detoiled reservoir characterisafion. 

he InGEO project {"Innovafion in GEOfhermoci resources and reserves pofenfiol assessment for 
he decorbonisaofion of power/thermoal sectors”) aims to develop on innovofive explorafion work- 
low fhat integrates geological/geophysicol data and ofher direct and indirect informofion, 

in order to characferise fhe reservoir rocks and fhe overlying sedimentary cover. InGEO is a PRIN 
2022 PNRR Projecf and hos received funding from fhe Europeon Union, Next Generotfion EU. 

Ourorget orea includes fhe Romagno ond Ferrara folds, where a fhermal onomaly hos been iden- 

ified and attribufed to fhermol convecfion in deep-seaoted Mesozoic carbonofe units. The Ro- 
magna and Ferrara folds represenf the oufer deformofion front of fhe Northern Apennines fhrus 
and fold belt, buried beneotfth fhe Plio-Pleistocene ferrigenous deposits of fhe Po plain. The Ferrara 
'olds consist of a Mesozoic carbonofe sequence fhot wos strongly deformed during Neogene and 
Quofernory fectonics, while fhe Romogno folds consist of Tertiary clastic formofions overlying Mes- 
ozoic limestones. 

We collect, digitfise and analyse data from over 200 seismic surveys from fhe VIDEPI database, 
250 deep (>1500 m) boreholes (CNR dafabose) and 160 borehole logs [sonic and lithologica 
logs). We use fhis databose, to construct a 3D geologicol model, needed to evoluotfe fhe geo- 

fhermol pofentiol of fhe reservoir. The model is based on fhe idenfificotion of moin lithologica 
unconformifies, fhrough fhe inferpretatfion of seismic reflection lines constrained by well-strati- 
graphic data. The obftoined results will be furfher complemenfted by fhose derived from fhermo- 
physical experiments carried out on samples represenfofive of each moin geologiccl unif. 

This geologicol model will confribute to fhe development of an open-source web-bosed GIS too! 
and will serve as fhe moin inpul for fhe calculofion of fhe geofhermoal pofenfiol of fhe oreo, fhus 
improving fhe business planning for fhe exploitafion of deep geofhermol resources in Ifaly. 

Emoil: valenfina.cortassaeunits.it
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JURASSIC-LOWER CRETACEOUS 
SEDIMENTOLOGICAL EVOLUTION AND 
TECTONOSTRATIGRAPHY OF THE SOUTHERN 
DISTAL PASSIVE MARGIN OF THE ALPINE 
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THE CARPATHO-BALKANIDES 
Nevenka Djerić! 
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The Jurossic to Early Cretaceous depositioncl history of fhe Carpotho-Balkonides reflects 
fhe graben (Early Jurassic) fo passive confinenftal margin (Middle Jurossic to Lote Cretaceous) 
evolufion of fhe Alpine Ahlanfic. As fhere is sfillno consensus obout fhe Jurassic-Cretaceous pal 
aeogeogrophic position of fhe Carpotho-Baolkanides on fhe northern edge of fhe Moesion unit 
{Europe or wider Adria) a detfoiled knowledge of fhe possive confinenfol margin depositiona 
history is crucial fo solving such open quesfions. Whereos fhe Eorly Jurassic graben infilling [Gres 
en Faciesin a wider sense) is pualaeogeogrophically only diagnostic to decide if units derive from 
fhe wesfern or easfern Alpine Altlonftic, fhe Midqdle Jurassic fo Upper Cretaceous sedimenfary 
successions differ in fheir overoll lithology, sedimentologicaIl evolution, microfacies and geo- 
chemicol charoctferistics on botfh fhe norfhern and soutfhern margins of fhis oceanic domoin but 
have only been studied in an overall manner up fo now. Modern biostraoftigraphic age doafing, 
sedimenfologicol or geochemicol studies are missing. 

Jurassic-Lower Cretaceous deposits along the valley of the Danube River in Serbia have been 
studied. The new biostraofigraphic and microfacies results from fhe Middle-Upper Jurassic sedimen- 
fary rocks of fhe fhree successions are complemenfed by the obtoined geochemical datao. Detoiled 
biosfratigrophic analyses of radiolarians, calpionellids, dinoflagellates, and aommonites shed light 
on fhe poleoenvironmentol and paleogeogrophic chonges of fhe open marine environments in 
fhe Serbion part of fhe Carpofho-Bolkonides, during Middle Jurassic-Early Cretaceous times. These 
successions indicotfe a fypical horst-and-graben topography, well known from ofher domoins of 
fhe Alpine Aflanfic, formed during fhe confinentol break-up around tfhe Early/Middle Jurassic 
boundary. Sedimentary successions deposited in deeper bosins or in a horst position can be dis- 
finguished. The fopographic difference was apporenily diminished by fhe Eorly Cretaceous, when 
Moiolica fype limestone above radiolorites ond obove condensed Rosso-Ammonitico-type lime- 
stone became ubiquifous. This depositionol history resembles sedimenfary successions from 
fhe northern units of fhe Eastern Alps or Western Carpofhions. The successions studied are also 
closely similar to fhose of fhe Soufhern Alps, but fhe underlying rocks ore different. The pre-Toarcian 
deposits in fhe study area are quartz sandstones and conglomerofes [Gresten facies), whereas 
fhe coevol deposits of fhe Southern Alps are platform to deeper-wofer carbonotfes. 

Emoil: nevenka.djericergf.bg.ac.rs 
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NEW CONSTRAINS ON THE NEOTECTONIC 
DEFORMATION PATTERN OF THE PANNONIAN 
BASIN: ARE THE FAULT PATTERN, THE KINEMATIC 
AND STRESS DATA IN AGREEMENT? 
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Neofectonic deformotfion of fthe Pannonian bosin is marked by fhe inversion of fhe former exten- 
sional fo frunstensionol basin formofion process. Severol normol faults were reacfivated os reverse 
faults while a basin-wide choaonge in stress regime has been documenfed toward compressional or 
franspressionol regime. Despife fhis generally accepted feafures, new data may show some dis- 
crepanciesin fhis simple picture, and few regions will be presenfed in fhis confext. 

One choroacterisfics of fhe present-day sfress field – mosfly known from earthquake focal mechoanism 
and borehole break-ou? dota – is fhe curved o1 frojectories from fhe closely N-S to closely E-W 
direction from fhe soutfh-western to fhe eostern port of fhe bosin. This changing direcfion isin con- 
frast wifh fhe linearity of supbposedly active strike-slip faulfls of NE-SW orientofion, shown to be present 
in fhe enfire bosin. Seismic data show thaot fhese relafively linear strike-slip faulls were originated 
during fhe post-riftf phase, offer ~ 9 Ma, or pofenfiolly even eorlier, and fhey are supposed fto be 
active during fhe neofectonic phose started around 6 Ma or few million yeors later. Sinisfral kinemat- 
ics of fhese faults are derived from fhe presence of en echelon secondary fracfures. 

However, below fhe Greaot Hungarion Plone, sfress field data derived from new eorthquoke focal 
mechonisms would induce dextral or normal-dextral kinemofics on fhe supposedily sinistral faults, 
in agreemenf wifh ofher stress data and even with sfroin rote data calculoted from GPS. Neor fhe 
Loke Boloton, fhe well-documenfed NE-sfriking sinistral faUlt kinemofics disagree with ENE-WSW 
orientfed compression {from focal mechonism). Further to fhe NE, in fhe Većrtes Hills, the discrepan– 
cies ore between fhe fault directions, fheir kinemoatfics, and stress inferred from earthquakes. Name- 
y, focol mechanisms would suggest NE-SW directed compression, while port of fhe acfive faulfs 
ore porollel fo o1 and have normol kinemofics. The otfher active structure, fhe Mer Fault is sub- 
perpendicular to o1, but to remoin acfive fhis faulf should have choanged its long-lasting normol 
kinemotfics fo reverse one Which hos not documented yef. 

hese discreponcies could hoave severoal reosons, like improper kinemofic observotions on fhe sur- 
ace, a recenf [(<1 Mo) change in fhe sftress field, when fhe short fime span wos nof enough fo 
develop importonf new faults corresponding to new stress field, slighfly different deformofion chor- 
acfers at fhe seismogenic depth fhon on fhe surface, froansient choracfer ofrecenft (0–50 y) defor- 
mofion pottern, difference in deformation mechonism at depfth and in neaor-surface. 

Email: fodor.laszlod'epss.hun-ren.hU
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GEOTOURISTIC RELEVANCE OF ROMANIAN 
MINERAL AND ROCK TYPE LOCALITIES 
Agnes Gđdl! 
'Department of Geology, Bobes-Bolyoi University, Napoca, Romonia 

Co-aufhors: Alexandru Szak&acs?, Corina lonescuš and Morinel Kovacs“ 

žInstitute of Geodynamics, Romanian Academy, Bucharest, Romonio; šElecfron MicrosCOpy 
Cenfer, Bobes-Bolyoi Universify, Napoca, Romonio; “Technicol University of Cluj-Napocca, North 
Universify Cenfre of Baio More, Napoca, Romonia 

According to fhe IMA Commission on New Mineraols, Nomenclofure and Classificotion, 6062 min- 
erals are currenfly known worldwide [July 2024 {htftps://cnmnc.units.it/)}, out of which 39 ore first 
described in foday's Romonioa. Due to the high geologicol diversity of Romonion ferritorry, con- 
sideratfe isimportanf to combine fhe 'geologicol diversify' and fhe 'geofourism', fhe lafter involv- 
ing minerol and rock-type locolities. The fype locolities can be listed in fhree mojor regions: i) 
Oas-Gufđi, ii) Apuseni Mts. and iii) Bunat Region and includel6 fype locolities where new miner- 
als and one new chemicaol elemenf have been described for tfhe first fime. The fype locolity of 
a common rock, dacife, con be also added to fhe list of Romoanion first discoveries. A plagioclase- 
phyric volconic rock, it was firstly described by fhe Austrian geologists Hauer aond Stache (1863) 
at Poieni/Kissebes in fhe northern Apuseni Mts. 

The richest minerol type locolities ore Sacaramb/Nogy6g in the soufhern Apuseni Mts. {with 8 new 
minerals discovered here), Boia Sprie/Fels6b&6nya in fhe Baia More region {6 new minerols) and 
Baita Bihor/Rezb&nya in fhe Northern Apuseni Mts. (6 new mineroals). The chemical element fellurium 
and fwo new mineral species [nofive fellurium and fellurite) moke fhe once flourishing buf nowadays 
abandoned Fota Baii/Facebć&nya mining spot worldwide fomous. 

The touristic, scienfific and educofionol value ond significance of fhe type locoaolities regarded as 
“geosites” and “geodiversity sites” are discussed. In order to stress fhe scienfific and patrimonial 
volue of fhe Romanian minerol and rock type locolities in terms of scienfific, educotional and 
ftouristic values, fhey were classified and hierarchically ordered, Boia Sprie, Sacaramb and Magura 
Uroiului being fhe highest ranked. From fhe geoconservofion and geotouristic perspective, site 
protecfion and valuofion sfrotegies at local and/or regional scoles are envisaged. A roughly NS- 
orienfted touristic roufe connecting fhe most of minerol and rock type locolities, as well as fhree 
ex-situ geosites [(minerological museums) is proposed. 

Emoil: agnes.gol8ubbcluj.ro 
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SILL STACKING IN SUBSEAFLOOR 
UNCONSOLIDATED SEDIMENTS AND 
CONTROL ON SUSTAINED HYDROTHERMAL 
SYSTEMS: EVIDENCE FROM IODP DRILLING IN 
THE GUAYMAS BASIN, GULF OF CALIFORNIA 
Christophe Galerne!? 

'MARUM Cepnfer for Marine Environmentol Sciences, University of Bremen, Bremen, Germany; 
?FB5 Geosciences, University of Bremen, Bremen, Germany 

Co-authors: Alban Cheviet??, Wolf-Achim Kahl“, Christin Wiggers?, Wolfgang Bach!?, 
Floriun Neumannš*, Martine Buofier*, Tobias W. Hofig“*”, Doniel Lizarralde*, Andreas 
Teske?”, Manet Pena-Salinas!, Jens Karstens!!, Christoph Boffner?, Christion Bernd!!, 
Ivano W. Aiello, Kofhleen M. Morsaglia'“, Svanne Gonfharef", Henning Kuhnerf!i, 
Joann Stock“, Raquel Negrefe-Aranda”, Junli Zhang! and Achim Kopfi 

šLoboratoire Chrono-Environment, UMR 6249, Universife Franche-Comić, Besancon, France; 
“MAPEX – Cenfer for Moferials and Processes, University of Bremen, Bremen, Germany; *:GF7, 
Germon Research Centre for Geosciences, Section 4.8 Geoenergy, Potsdam, Germany; 

*Internafional Ocean Discovery Progrom, Texas A&M Universify, College Stafion,TX, 
USA; ”Coostol, Morine, and Polar Research, Research Cenfer JUlich, Rostock, Germany; 
#Departftmenft of Geology and Geophysics, Woods Hole Oceonogrophic Institufion, Woods 
Hole, MA, USA; ?Deporfment of Earth, Marine and Environmental Sciences, University of North 
Carolina at Chopel Hill, NC, USA; "”"Departmenf of Coastal Oceanogrophy, UABC, Zona 
Playitas, Ensenado, Mexico; ! GEOMAR | Helmholtz-Zentrum fUr Ozeonforschung Kiel, Kiel, 
Germany; ”Deportment of Geoscience, Aarhus University, Aarhus, Denmork; '*Moss Landing 
Morine Laboroatories, San Jose Stafe Universify, Moss Landing, CA, USA; “Department of 
Geologiccal Sciences, Colifornia Stote University, Norfhridge, CA, USA; '*LOCEAN, UMR 7159, 
Sorbonne Universitfe/CNRS/IRD/MNHN, Poris, France; *Division of Geological and Planetary 
Sciences, Colifornia Institufe of Technology, Pasadeno, CA, USA; ”Department of Geology, 
CICESE, Ensenada, Mexico 

Magmo emplacementin fhe top unconsolidated sediments of riff basins is poorly consfrained in 
fterms of mechonics and associated hydrofhermol activity. Our study compores fwo shollow sills 
from fhe Guaymos Bosin ({Gulf of Colifornia) using core data and onolyses from IODP Expedi- 
fion 385, and high-resolufion 2D seismic data. We show fhat magma stalling in fhe fop unce- 
menfed sediment layer is confrolled by fhe fronsifion from siliceous claystone fo uncemenfted 
silica-rich sedimenf, promofing flot sill formafion. Space is created fhrough a combinofion of 
viscous indentation, magma-sedimenf mingling and fluidization processes. In low magma input 
regions, sills form above fhe opol-A/CT diagenefic borrier, while high magmo inpuf leods fto up- 
ward stacking of sills, forming funnel-shaped infrusions neaor fhe seofloor. Our pefrophysicol, 
petrographic, and tfextural analyses show fhat magmo-sediment mingling creotfes significant 
porosity (Up fo 20%) fhrough fhermol cracking of fhe ossimilated sediment. Stable isotope data 
of carbonofe precipiftates indicate formafion femperafures of 70-90?C, consistent wifh fhe CUr- 
rent background geofhermoal gradient at 250–-325 m depth. The unconsolidafed, wofer-rich host 

sedimenfts produce little hermogenic gos fhrough contact metamorphism, but deep diage- 
neficolly formed gos byposses fhe low-permeobility fop sediments via hydrofhermol fluids flowing 
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fhrough fthe magma plumbing system. This hydrofhermoal system provides a steady supply of hy- 
drocarbons at ftemperafures amendoble for microbiol life, acting as a mojor microbialincubator. 
Similar hydrofhermoaI systems aore expected to be abundant in magmo-rich young rift basins and 
play a key role in sustaining subseofloor ecosystems. Finolly, our study allows to refine recenf dis- 
coveries fhaf indicote large fraction of fhe fhermogenic goses mobilized during confact meta- 
morphism process remain frappedin the lower contact aureoles orin the sills. We show here thot 
fhis process is confirmed in fhe deeper studied sill,hereby improving our understonding of nafu- 
ral carbon sequesfrafion process associated with magmotic intrusions. 

Emoil: cgalerneđuni-bremen.de 
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THE NEUQUEN BASIN, ARGENTINA – 
A WORLD-CLASS CASE STUDY ILLUSTRATING 
MAGMA-ROCK INTERACTIONS IN 
HY?RCŠCARBON-BEARING SEDIMENTARY 
BASIN 
Olivier Galland! 

!Njord Cenfre, Departmenf of Geosciences, University of Oslo, Norway 

Co-authors: Juan B. Spocapan?, Ocfavio Palmoš, Ezequiel Lombardo“, 
Ole Rabbel! and Dougal Jerram' 

žYPF, Argenfino, šUniversidad Nacional de La Plata, Argenfine; “Chevron Argenftino/Universidad 
de Buenos Aires, Argenfina; *DougolEarth, UK 

The Neuqućn Bosin, Argenfina, has been one of fhe most producftive hydrocarbon bosins in Soufth 
America. In addition, the Neuquen Bosin hosts mossive Cenozoic volcanism. The combinofion of 
substanfiol subsurface data, generofed by oilindusfry, and outstanding outcrops make fhe Neu- 
quen Bosin a fantastic playground fto study magmoq-rock inferoctions. This confribufion scumma-– 
rizes research in fhe Neuqućn Baosin implemenfed during tfhe last decode, fhrough demonstrotive 
cose sltudies fhof illustrate different aspects of magmo-rock inferacfions and their implications 
or fhe evolufion of sedimenfory basins. 

he Neuqućn Bosin hosts fhe peculiar Rio Grande Volley {RGV)] oil fields. The reservoir rocks are 
racftured andesife to bosolt sills preferenfially emplaced in fhe main source rock formofions of 
he basin {Spacopon ef ol., 2020, doi: 10.1016/j.marpetgeo.2019.08.038). Infegrated studies from 
borehole dota and geologicol field observofions and sampling in neorby field analogues dem- 
onsfrafe fhat hydrocarbons produced in fhe RGV fields resulfed from fhe local mafuratfion of 
he source rock due to cooling infrusions, fhe regional burial being insufficienf to frigger matura- 
ion of fhe orgonic matter (Spacopon ef ol., 2018, doi: 10.1016/j.marpetgeo.2018.01.018; Palma et 

al., 2024, doi: 10.1144/SP547-2023-119). Thus, fhe RGV oil fields have been generofed by volcanism, 
and subsequenfly hosted within fthe igneous rocks. 

Hydrocarbons produced from one of fhe largest oil fields of fhe bosin, fhe EI Trapicl field, are 
rapped in a genfle subcircular dome strucfure of ~20 km diamefer. The cenfer of fhe dome 
coincides with the cenfer of fhe eroded, Lower Miocene Cerro Bayo de la Sierra Negra volcanic 
complex. The infegrofion of field mapping ond the onalysis of substonfial subsurface data dem- 
onstratfes fhat fhis dome resulted from fhe emplacement of fhe plumbing system of fhe volcanic 
complex in fhe form of numerous sills and fthin laccoliths (Lombardo et ol., 2024, doi: 10.1144/ 
SP547-2023-98). The sfructural ftrap is fhus of volcanic origin, nof fectonic. 

The northern Neuquen Bosin hosts an Upper Miocene ondesitic plug, Cerro Alquitr6&n, from which 
large amounts of bitumen noturolly seep oulf. Field mapping demonstrofes thot fracturing and 
brecciofion within fhe infrusion, associated with ifs emplacement, consist of high-permeobility 
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corridors fhaf locally offect regional subsurface fluid migrofion (Golland et ol., 2023, doi: 10.1111/ 
bre.12782). Thus, fhe permeobility properties of igneous infrusions are essenficl for predicfing 
fluid migrafions in volcanic bosins. 

All in all, our confribufion [{1] documents vorious effecfts of magmq-rock interacfions in sedimen- 
ftary bosins, and (2) highlights fhe greof scienfific value of fhe Neuquen Basin as a world-class 
case study for unravelling processes of magmo-rock inferacfions in sedimentary bosins. 

Emoail: olivier.gallande,geo.uio.no 
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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 Explorotion Targefing, University of Western Austrolia, Perth, 
Australia 

Co-auththors: lan Tyler and Fariba Kohanpour 

CSIRO, Canberroa, Australia 

he Yeneeno Bosin – a Neoproferozoic bosin formed ol fhe eostern morgin of the Pilbara Craton 
in Western Austrolia – is a significant example of a minerol-rich {[moinly Cu, Au and U) basin. 
o obltoin a better understanding of how to farget prospecfive West Ausfralian basins, a holistic 
mulfi-disciplinary system workflow approach wos applied. Novel combinotfions of onolyfical and 
numericaol fechniques were applied to drill core informafion and geophysical, geochronological, 
and spectral dota sets to allow revision of inferpretations of fhe development history and metal 
pofential of fhe highly prospecfive Yeneena Basin. With fhis holistic qapproach we were able fo 
ink lifhospheric-scale architecture and associated mineral systems, wifh fhe developmenft of 
boasins and sub-bosins, as well as reacfivation of mojor tfectonic boundories during inversion 
of fhe basin. 

he Neoproferozoic Yeneena Basin is located in fhe norfhwesf Paterson Orogen of Western AUs- 
ralio and hosfs numerous significant sediment-hosted minerol deposits including Nifty Cu, Telfer 
AU-Cu, Winu Cu-Au, and Kinfyre U. However, limited exposure of sfratigraphic units within 
he bosin hos resulted in significant knowledge gops abouf fheir correlotions, depositional his- 
ory, source of defritus and pofentiol links to regionol fectono-magmofic evenfts. We present an 
extensive U-Pb geochronology dotaset of samples across fhe Yeneena and northwest Officer 
Bosins fo define and compore fhe defrital zircon age specfrum of individual formofions, along 
with facies analyses, carbon and Lu/Hf isotope studies, supported by a reinferpreted geologicol 
moap ond sfrofigraphic sequence of fhe Yeneena Basin and adjacenf northwest Officer Basin. 

Emoail: weronika.gorczyk&uwa.edu.au 
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IMPACT OF THE PETIT-SPOT VOLCANISM 
ON THE SEDIMENTARY COVER IN THE JAPAN 
TRENCH AREA FROM HIGH-RESOLUTION 
SEISMIC IMAGING 
Andrzej Gorszczyk 

Institute of Geophysics, Polish Academy of Sciences, Krokow, Poland 

Co-autlhors: Yousef Amirzadeh 

Institute of Geophysics, Polish Academy of Sciences, Krokow, Poland 

Pefit-spot volcanoes, recenfly discovered volcoanic sfrucfures, have significanfly enriched our 
undersfanding of inftraplote volconism, porticularly occurring in response to plafe flexure during 
subductfion. Discovery of fhese volcanoesin fhe vicinity of fhe Japan Trench maorked a milestone 
showcasing fhe profound impoctf of fectonic processes on fhe infraplate volcanism and alterna– 
fion of fhe sedimenfary cover af fhe forefront of subducfion zones. One of fhe key question marks 
surrounding the pefit-spot volconoes is fhe extracfion and ascenft of melts to fhe seabed fhot 
would require development of lithospheric-scale fractures. As for now, no physical model has 
been devised to volidafe fhis hypotfhesis. The complexities involved in understanding fhe intricate 
genesis of pefit-spot volcanism underline fhe need for its furfher investigafion with innovotfive 
approaches. 

In 2017 Japan Agency for Marine-Earth Science and Technology {JAMSTEC) carried out an active 
seismic survey to investigofe fhe geologicol setffing impacted by pefit-spot volconismin fhe french 
oufer-rise region of fhe Japon Trench. During fhe survey 40 oceon-bottom seismometfers (OBS) 
were deployed at 2 km infervals along an 80-km long 2D receiver profile, coupled with fhe firing 
of air-gun sholts at 100 m infervals olong an extensive 100-km shoofing profile. The resulfing data- 
set holds fhe pofential for construcfing a high-resolufion velocity model with full-waveform inver- 
sion {FWI} for in-depth analysis of sedimentary cover and deeper sfructures. 

In fhis work we use first arrival fruavelfime fomography and fime-domoin acoustic FWI to reconstruct 
P-wave velocifty model at fhe wavelet resolution. We push the inversion up to 8 Hz, which allows 
us to delineafe sharp velocify confrasts within fhe sedimentary cover over incoming plate and 
within fhe subducfing crust fhof ore likely related to fhe peftit-spot voIlcanism phenomenon oc- 
curring in fhis region. The resulting velocity model promises to confribute fo our comprehension 
of infraplate volcanism, offering a perspective on fhe broadening of our understanding fhe Un- 
derlying processes causing intraplate volcanism and the alternofion of relafed sedimentary 
bosins. 

Emoil: agorszczyk&igf.edu.pl 
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GEOLOGICAL EXPLORATION OF SALT 
STRUCTURES FOR SOLUTION MINING AND 
UNDERGROUND STORAGE IN POLAND 
– TECHNIQUES USED AND CURRENT 
CHALLENGES 
tukasz Grzybowski 

nstitute of Geology UAM, Adam Mickiewicz University in Poznan, Poland 

Co-authors: Mariusz Chromik? 

he Research and Development Cenfre for Mining of Chemicol Row Motferiols “"CHEMKOP", 
Krak6ow, Poland 

Poland hos favorable geologicaIl conditions for consfrucfing cavernsin solt structures for fheir sub- 
sequenf use as volumes for storing liquid ond gaseous fuels as well as energy, e.g., in fhe form of 
hydrogen. Particularly important geological objects considered os fhe sites for fhe locafion of stor- 
age caverns ore solt diapirs of fhe Zechstein Supergroup, occurring in a narrow zone within 
he Polish Lowlands in fhe Cuiavian and Western Pomeronia regions. Some of fhem are olready 

ufilized as solufion mining and storage facilities (e.g., Mogilno and G6era diopirs), and some ore cur- 
renfly considered as pofenfiollocafions for fhe construction of storage capacifies {e.g., Domostawek, 
Lubien Kujowski, and Goleni6w). 

Assessmenf of the storage pofenfiol ofa given salf strucfture or fhe perspectives for fhe consfruc- 
ion of consecufive caverns on an already exploited sfrucfture is based on fhe result of geologica 
explorafion works. These works ore corried ouf using various geological and geophysicoal mefhods, 
which coan be clossified info fwo groups fhof lead to (a) determining fhe geometry of fhe sal 
body and fhe nofure of confacft wifh fhe surrounding rocks and (b) assessment of fhe inferna 
geology within fhe dioapir, including fhe spofiol relotionship between rocks with different petro- 
physical properfies. The former is necessary to determine the limits of fhe exploitofion, i.e., to se' 
he boundary sofety pillar. The second group of methoos oallows for fhe appropriofe design o 
he cavern leaching processin order to opltimally exploit resources and/or to obtoain fhe desired 
cavern shope. 

his poper presents fhe fechniques currenfly used in Poland for fhe geological explorofion of sal 
diapirs, with a particular discussion on fhe usefulness of fhe results of seismic and borehole GPR 
surveys. Examples of fhe use of fhese methods in Poland ore indicated, and fheir advantages 
and limitofions in relaofion fo fhe demoncs of fhe solufion mining projects ore discussed. 

Emoail: IUkasz.grzybowskiQamu.edu.pl 
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EVOLUTION OF A MAAR-DIATREME 
VOLCANO WITHIN A SEDIMENTARY 
BASIN CHARACTERIZED BY COMBINED 
AQUIFER SYSTEM 
M&dtfy6s Hencz! 

!MTA EPSS Fluids By Depth Momenfum Research Group, HUN-REN Insfitute of Earth Physics 
and Space Science, Sopron, Hungary 

Co-authors: Kdroly Nemeth?, Tom&ds Sprćdnitz!, Tom&ds Bir6ž, David Kar&tson? and Mdarta 
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*Saudi Geological Survey, Jeddoh, Sau 
of Geography and Earth Sciences, ELTE Eofvos Lor6nd Universify, BU 

The study of monogenetic volconic fie 
between magmotfic processes, local geologicol set 

focuses on fhe volconic evolufion of Szent Gyaerogy Hil 

di Arabio; ?Deportment of PI 

lds provides crifical insights i 
ings, and pa 

hysical Geogrophy, Institute 
dapest, Hungary 

nfo fhe complex inferacfions 
eogeography. This research 

, located within fthe monogenefic, phrea- 
tomagmofic Miocene-Pleistocene Bakony-Bolaton Highland Volconic Field {BBHVF} in fhe Pan- 
nonian Basin, Cenfral Europe. Szent Gyargy Hill, one of fhe but es wifhin fhis field, exhibits 
a deeply-eroded monogenetic volconic edifice, where fhe pyroclastic sequence can be inves- 
figated in several outcrops. Detoiled field mapping a 
at Szent Gyargy Hill have reveoled a complex sequen: 

of cul pyroclosfic rock surfaces [{offer strafigrophical 
quanfify fhe relafive obundonce of di 

tomagmotfic {sideromelane volcanic g 
basoltic clasts) erupfion processes. The 

magma with external wofer sources 

fhe siliciclastic sedimenfary rock- and 
The spotially and ftemporolly changin 
fhe evolving eruption dynamics. The U 

teracfion with fhe ascending magmo. 

ce of pyrocia 
nd sfratigraphic frumework development 

stic deposits. Image anolysis 
y-confrolled sampling) was employed to 

ferent juvenile and lithic components within fhese pyro- 
clastic samples. The analysis focused on disfinguishing befween components esulted by phrea- 

ass) ond magmofic-dominafed (tachyli e volconic gloss, 
results of fhis analysis suggest a femporal shift in eruptfion 

style at Szent Gyoergy Hill. The inifiol phreotomagmotfism is evidenced by fhe higher proportion of 
sideromelane gloss in fhe lower strotigraphic units, which were driven by the in 

rom pre-volconic aquifers, which are 
carbonofe-dominafed subs 

g woafer supply is likely to have played 

eraction of rising 
associated with 

rate underlying fhe region. 
a CrUcicl role in 

nderlying siliciclastic sedimentary rocks and carbonote 
formafions provided a complex aquifer system, influencing fhe amount and fiming of wofer in- 

he results highlighf fhe polycyclic nature of Szent Gyorgy 
Hill voIcano. The findings suggest thot even within a monogenetic volcanic fie 
canic cenfers con exhibit diverse erup' 

Emoail: hencz.mafyas&epss.hun-ren.hU 
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d, individuol vol- 
ion scenarios, underscoring fhe imporfonce of consider- 

ing botfh exfernal condifions and internal magmotfic processes when ossessing eruption dynam- 
ics.In particular, fhe role of combined aquifer systems in influencing eruption sfyle and evolution 
is emphasized, highlighfing fhe need for a multidisciplinary approach to understanding fhe 
complexities of monogenefic volcanism.
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BROKEN FORELAND BASINS IN THE ANDES 
AND NORTH AMERICAN CORDILLERA 
Brian K. Horton 

University of Texas af Austin, Austin, TX, USA 

A broken foreland bosin is defined as a region of sedimenf accommodotion fha formsin an in- 
raplate confinental setting inboard of a refroarc or collisional orogenic belt. The basin is com- 
partmentalized [{portitfioned or frugmenfed]) by posifive fopographic features produced by discrete 
basement-involved confracfionol structures. Accommodotfion is regulofed by flexural loading 
and fault-block tilfing with subordinate dynamic subsidence and sediment infilling (ponding) 
wifhin intfernolly drained areos. 

Discriminafion of broken and unbroken [confinuous) forelond bosin conditions enables fime-space 
reconstrucfions of deformofion pofterns responsible for growtfh of infegrated fopogrophyin fhin- 
skinned fold-fhrust belts and isolated fopographic highs in distal foreland regions. Such recon- 
structions require delineafion of fhe position and long-term advance [relofive to fhe french or 
sufure) of [1] the orogenic fopographic fronf (marked by frontal fhrust-belt strucftures) and (2) 
he foreland deformofion front {defined by isoloted basement block uplifts). The dissimilar sedi- 
mentary histories of broken versus unbroken foreland bosins are monifest in confrasting sediment 
accumulofion histories, fime-strotigraphic potterns, depositionol environments, sediment routing, 
and provenance. 

Examples from fhe modern Andes and fhe Cretaceous-Paleogene Loramide province of Nortfth 

America show a cleor spotfial correlafion between flat slaob subducfion and zones of distributed 
infraplate shortening wifth broken foreland conditfions. However, deformofion advance toward 
fhe plofe inferior is sensitive nof only to geodynamic configurofion but olso inherited sfrucfurol/ 
strofigruphic geomefries and mechoniccl processes relofed to crustol/lithospheric strengfhening 
and weqkening. Alfhough importaont, flat slab subduction is neifher necessary nor sufficient to 
uniquely explain oll examples of inboard deformofion advance within confinental plofe inferiors. 

Finolly, if is proposed fhaof most broken foreland basins con be ascribed to a combinotfion of: 
{1}) underlying conditions in fhe form of fectonic inheritance, including precursor structural, strafi- 
graphic, fhermal, and rheologicaIl heterogeneihies and onisofropies; and (2) mechonicci triggers, 
such os increased stress, enhanced horizontol stress fruansmission, and/or voriable crustal strengfh- 
ening or weakening. 

Emoail: hortonjjsg.ufexas.edu
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SHALLOW METHANE ACCUMULATIONS 
ON THE ROMANIAN CONTINENTAL SHELF 
OF THE BLACK SEA 
Gobriel lon! 

!Nofional Institufe of Marine Geology and Geo-ecology, Buchoresf, Romania 

Co-autlhors: Constonfin Lazar, Vlad Apotrosoaiei and Adrian Popa 

?Doctoral School of Geology, Universify of Bucharest, Buchorestf, Romonia 

During Quotfernory, successive sea level variafions affected fhe present NW continental shelf of 
fhe Black Sea {[the widest one in fhis basin) and pofenfially enabled fhe formofion of deltas fhat 
subsequenfly were buried by newer or reworked sediments. In generoal fhe seoa level voriotions 
are controlled by fhe climafic changes, subsidence ond fectonics. Af fhislevel fectonics and fhe 
corresponding ftime frame, we fhink is more relafed to fhe post-glaciol rebounding phenomena 
fhat aoffected fhe lifthosphere ofter fhe successive glaciofions fhat took place in Quofernary times. 

Previous works showed there are mefthane accumulofions in Pliocene sediments and we discov- 
ered some typical gas accumulofions in Quafernary sediments. 

These young sedimentory deposits organized os fluvial and delta bodies are nof or very liftle 
deformed in comporison with fhe old counferports; fhese sedimentary deposits could serve as 
valuaible informofion for a betfer understanding of deltoic bodies and associated metfhane ac- 
cumulofions in generol, even for much more older sfructures. 

In our researches we mqinly employed very high resolution seismics {chirp sub-bottom profiling 
and seismics with a sparker source) and we discovered fypical fluvial and deltoic sedimenftary 
bodies developed on severoal vertical horizons fha? have to be correlated wifh fhe regressive and 
fransgressive fracts corresponding to fhe sea level variafions. The Quofernory sea level variaotions 
produced successive sedimenfory deposifions characferized by specific seismo-acoustic facies. 

Inferesting seismic facies indicating gas accumulofions {most probable biogenic mefhane) have 
been discovered. These accumulofions are relotfed fto fhe vertical gas migration from deeper 
sediments, where fhe gas hos been produced via microbiologicol degradofion of fhe organic 
mottfer. 

Further researches are needed in order to betfer quonfify fhe sedimenfary bodies fhot hosted 
fhe organic motter fhat has been decomposed and produced methane thof migrated and ac- 

cumuloafed in shollower sedimenfary structures. The semi-regional geometry of fhe poleo-deltas 
has fo be befter mapped and inferprefedin fhe local geologicol ond paleo-geographic conftext. 

Emoil: gione.geoecomor.ro 
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THE ROLE OF HYODROCARBON GENERATION 
AND EXPULSION IN JOINT SYSTEM 
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FRACTURING MECHANISM: CASE OF SHALES 
IN THE LOWER PALEOZOIC BALTIC BASIN 
(POLAND) 
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Co-authors: Kinga Bobek! and Pawet Poprawa? 
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Our infegroted ftectonic and geomechoniccal study of fhe Lower Poleozoic shole succession in 
he Bolfic Basin, fargeted some fracture formafion mechonisms fhat have no? been quanfita- 
ively considered in fhe basin modelling studies. Namely, fhe factors controlling fthe fracture 
strotfigrophy, stress components in basin exhumotfion and tfhe effects of hydrocarbon decompres- 
sion during expulsion on fhe nofurol hydraulic fracture growth. 

Sfructural profiling of cores and scanner images from eighf exploraofion boreholes hos reveoled 
he moin three nožurol fracturing episodes, which ore strofified on a bosin scale. We interpreted 
racture formofion using fhe subsidence and hydrocarbon generafion models which infegrated 

wifh geolfectonic confext allowed us to idenfify a unique period of fhe latest Carboniferous when 
peak gos producfion and maximum overpressure met tfhe stress direcfion and regime changes 
required for fhe formofion of fhe study fracture system. We evoluated fhe components of pore 
overpressure (compacftion and gos generofion) and the factors confrolling stress changes due 
o exhumotion (lithostatic unloading, fhermal and pore pressure relaxafion) and collisional com- 
pressive sfress release. We concluded fha in fhe Pomeronion shoales, stress relaxation due to 

exhumotion dominoted the “purely fectonic” facfor of stress changes friggering fracfuring. 

n fhis fhick shale sequence, we also studied fhe volumetftric effects of decompression following 
natural hydraulic fracturing during hydrocarbon expulsion. Decompression is caused by fhe 
upward propagofion of nofurol hydraulic fractures where the fracfuring gradienf pressure de- 
creases. We defermined of fhe maximum verticaol extent of expulsion-related notural fracfures, 
which appeored to be proportional to fhe fhermol moturity of fhe source rock. Fracfture height 
and fhe amount of generated gas and condensofe+oil were incorporafed into a geomechoni- 
cal model of each borehole, which compores fhe fheoreficol copacify of nafurol hydraulic 
fracftures with fhe volumefric effects of hydrocarbon decompression. For fhe sholes studied we 
demonstraofe fhot fhe decompression effect con play a dominont role in the upward propagaofion 
of nofurol fractures when fhe fractures aore several hundred meters tall. In the case of more 
bounfy shale reservoirs, hydrocarbon decompression coan creofe a self-driving mechanism fhat 
forces fhe nafurol hydraulic fractures fo reach fhe poleo-surface. 

Emoail: morek.jarosinskie'pgi.gov.pl 

33



Internafional Lithosphere Progrom Krokow 2024 | Book of Absfracts 

STRUCTURAL GEOMETRY AND EVOLUTION 
OF SALT DIAPIRS AND RELATED FAULT SYSTEM 
AROUND THE TONB-BOZOR ISLAND, SE 
PERSIAN GULF: POTENTIAL DIAPIRIC BASIN 
FOR FUTURE CO, STORAGE 
Mehrsa Hoji Khani 
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This paper investigates fhe geometry and evolufion of fhe Oligocene and lower Miocene Faors 
salt diupers, Precambrian Hormoz salt diapers, and adjacenft minibosins in fhe soufheost Persian 
Gulf. Utilizing 2D offshore seismic lines, inftegrated with well data, we conducfted detoiled infer- 
pretafions to construct NE-frending geologicol cross-secfions soufh of fhe Tunb-Bozorg Island. 
Subsequent stepwise restorafion, guided by fhickness pafterns of syn-kinemofic sediments, local 
unconformifies, growth sfrata, and halokinefic sequences, unveiled fhe growfh history of salt 
mossifs, turtle anficlines, and salt horns featuring normoal faulf systems of fheir crests. The idenftified 
stages for diopiric growfh include; 1) The pre-kinemotfic stage, coinciding with fthe deposition of 
fhe Gachsoran Formotfion in fhe Lower and Middqdle Miocene: 2) fhe Growfh of salt pillows, con- 
currenf with fhe basol deposition of fhe Guri Member at fhe Middle and Lofe Miocene bound- 
ary; 3) Passive and rapid diapir growfh, synchronous with fhe Guri Member deposition in fhe Late 
Miocene; and 4) The post-diapirism stage and bosins associafed witfh salf incompressibilify, COr- 
responding to fhe deposition of fhe Upper Mishon and Aghojori formofions during fhe Lote Mio- 
cene ond Pliocene fimes. One of fhe roles of salt tectonics iin energy fransfer could be the storage 
of CO, in fhe porous environmenf around the salt and some deplefed oil and gos fields. Effec- 
fively exploifing fhese resources requires a deeper understanding of fhe composition, geometry, 
and evolufion of salt sftructures and sediments around the reservoir, which con be strongly influ- 
enced by solt tectonic processes fhaf change ropidly over fime and space and influence migra- 
fion paths and frup developmenti. The SE Persian Gulf's complex salt diapiric system may work as 
a future CO, storage basin in fhe Middle East. 

Emoil: mehr.7522%gmoil.com 
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FROM MID-JURASSIC EXTENSION 
TO OBDUCTION-RELATED MELANGE 
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PASSIVE MARGIN (NE HUNGARY) 
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The fwo most interesfing moments in fhe life-cycle of oceanic margins are fhe end of riffing and 
breok-up, fhus fhe first moment of becoming a poassive margin, and fhe fronsformofion info an ac- 
five margin due to the closure of fhe oceon. This lafter crucial evenf is fhe farget of our investigofion 
regording fhe Adriofic passive margin facing fhe Neofethys Oceon during the Middle Triassic- 
Middle-{Late?)} Jurassic inferval. The reconsfrucfion of fhis complex history is difficulf af straight 
subduction zones and even more challenging o curved ones or af fhe ferminofion/transfer zones 
of oceonic systems. This is fhe cose with sufure zonesin fhe norfhernmost porf of fhe Dinarides and 
its displaced segment, fhe BUkk nappe system. Up to now, fhere are fwo main compefing models 
concerning fhe way of obducfion and lower plafe imbricafion in fhe Dinarides-Albanides-Helle- 
nides. One suggests, fhat fhe Wesfern Vardor Ophiolite nappe juxtaposed fhe Adriatic margin 
during fhe Lofe Jurassic to eorliest Cretaceous (Berriasian) with W- fo NW-vergency, which predofes 
he noppe-stacking of fhe Adriotic passive margin (Schmid et ol., 2008, 2020; Djerić et ol., 2012; 
Cvefković etf ol., 2016; Porkol6b et ol., 2019). The ofher suggests synchronous ophiolite obducfion 
and possive margin imbricafion in fhe Bajocian-Bafhonion infervol, fhen propoagotion of fhe de- 
'ormofion bofh in fhe upper plotfe linternol fhrusting within fhe ophiolite nappe), and in fhe lower 
plate during fhe latfe Bafhonian-Oxfordian (Gawlick and Missoni, 2019 and references tfherein). 

Micropoleonftological, sedimentologicol and sfrucfurol investigoftion of more fhon fhirty boreholes 
resulted in fhe detoiled choracferisafion and 3D depositfional model of fhe Recsk Succession. 
he sedimentofion in its Bojocian-eorly Callovian extensional hailf-grobens was choracterised by 
pelagic limestones fhen dark sholes with sandstone infercalofions. Mass-flow deposits bofh from 
he foofwoalls of gruaben-bounding normol faults and from fhe Adriofic-Dinaric Corbonate Plafform 
were frequent. The lack of confracfionol structures or ophiolite-derived motferiol in 
he gravity moss flow exclude their attributfion fo any mćlange units related direcfly or indirectly 
o fhe Neofefhyan subduction front. In fhe overlying Tarna Olistostrome sedimentofion lasted at 
eost till fhe Tifhonian, indicated by new nannofossil findings. This is fhe oldest possible age for 
he overthrusting of fhe ophiolite nappe over fhis segment of fhe Adriotic passive margin. This 
suggests fhat fthe change from extfension to shortening occurred between the Collovoin and fhe 
ithonian al fhe investigated northernmost terminohion of fhe Neofefhys system. 

Emoail: koversze gmail.com 
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BASEMENT UNDER COVER; DEFORMATION 
OF SEDIMENTARY LAYERS ABOVE 
AN OBLIQUE BASEMENT FAULT 
Hemin Koyi 

Hans Ramberg Tectonic Loborotory, Uppsala University, Uppsala, Sveden 

Based on seismic data, a series of systemofic scoaled analogue modeils are used to simulofe fhe impact 
ofan oblique bosement fault on deformofion in fhe sedimenfory cover. Models consisted of a set of 
layers of loose sand on fwo bosaiI plates whose contact simulated a basement faulf. Depositionoal 
history was simulated in fhe model by producing bofh pre-kinemofic and syn-kinemotic deposition, 
and on erosion phoase in between. Deformofion of fhe model was achieved by moving one of 
fhe basement plafes in a way fhof it initioted an oblique slip along fhe basement fault. This oblique 
movement induced bohh a strike-slip and dip-slip {shortening) componentsin fhe cover sand layers. 
This kinemofic evolufion resulfed in formafion of an open onticline (box fold) in fhe cover units along 
fhe strike of fhe fault. Serial sections of fhe model shows fhot fhe box fold change symmefry along 
strike. The resulfs of fhese models ore used fo oufline fhe dynamic evolufion of Shah anticline in 
fhe UAE, which wos previously inferpreted fo have formed above a basement pop-up structure. 
Theresults presented here emphosize that significance of smoll amount of dip-slip olong on oblique 
basement foult in deformofion of cover units. 

Emoil: Hemin.Koyid'geo.uu.se 
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SALTY SANDWICH; ROLE OF MULTIPLE-SALT 
LAYERS WITHIN THE STRATIGRAPHIC COLUMN 
OF A FOLD-THRUST BELTS 
Hemin Koyi 
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Hans Ramberg Tectonic Loboratory, Uppsoloa Universitfy, Uppsala, Sveden 

Deformed sedimenfory successions in many fold-fhrust belts {e.g. Zagros fold-fhrust belt, Spanish 
ude mechonicolly weak layers of salt not only at fheir base but ot dif- 

erent strotigrophic levels. Kinemofics and dynamics of deformotion in such fold-fhrust belts are 
he mechoniccol behoviour of fhe basal decollement, but also by 

he weaker units embedded within the stratigraphic succession. Seismic data and results of scaled 
e weok horizons of viscous layers acting at defachement, ore used here 

o argue for voriation in deformofion style, infensify and extenf in differenf parts of a fold-fhrust 
fhrust belt (ZFTB)]. The resulfs show fhot during shortening, deformofion 

along a bosal detachment stfeps up into a shollower detachmenf above which the deformofion 

ront propagofes further and faster fhan at deeper levels. As a resulf, deformed shollow, and 

aced above deeper, older undeformed sediments. This deformoafion 
d observofions from fhe Zagros FTB, where upper Miocene and young- 

ersediments, located above Goachsaron evoporites in fhe belt, show folds with Zagros frend [NW- 
unifts are unoffecfed by fhe Zagros orogeny and show fhe old Arabian 

rend (N-S) fhat formed before fhe Zagros orogeny. Decoupling beftween pre- and post-Gachsa- 
ran units by fhe Gachsaron evoporites results in disharmonic folding between fhe fwo units where 
geometfry, size and age ol The strucfures differ and will be addressedin fhis falk. Such decoupling 
does notf only play a significanf role in fhe mode and mechonics of deformofion in a fold-fhrust 
belt, it may also have significont impact on hydrocarbon explorofion in oil-rich fold-thrust belts. 

Emoail: Hemin.Koyiegeo.Uu.se 
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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 
Piofr Krzywiec 
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Foreland basins form due to subduction of fhe confinental foreland (lower) plate beneofh 
fhe foreland fold-and-fhrust wedge fhot progressively propagatfes towords its foreland. Tectonic 
subsidence wifhin fhe foreland basins is a function of fopogrophic load exerted by orogenic 
wedge, of subsurface loads operofing at depfh wifhin fhe subduction zone, of load exerted by 
sedimentory infill of foreland basin, and of mechonicoal properties of fhe foreland (lower) plafe. 
Numerous flexural modelling studies illustruted how combinofion of various paramefers could 
result in formofion of deep watfer underfilled or shallow wafer overfilled foreland basins. Me- 
chonical propertfies of fhe lower plate are determined by its effective elastic fhickness and its 
lateral variations, from low values of fhinned conhinenftal crust fto high values of fhick cratonic 
crust. Flexural models are based on one importanf assumpftion – fhot lower plate behaves as 

confinuous elostic or viscoelastic plate (beam). There is however one deporture from fhis assump- 
fion – flexural extension of fhe lower plofes fhat occurs due to ils bending fhot, evenfuolly, leads 
fo formofion of a system of normoal faults i.e. to britfle rafher fhan to elastic deformafion. In many 
cases fhis normoal faulfing is rafher minor and distributed over wide zones, so in regionol confext 
it does nof diminish applicobility of flexural modelling for studies of foreland bosins. This could 
however quife drosficoally change if fhe lower plate confoins deeply roofed regional faults zones, 
inherited from previous phoses of fectonic evolufion of a given orea, fha could gef reactivated 
during plote flexure. 

Miocene {Badenian-Sarmafian) Carpothion foreland bosin developed in front of fhe Carpothians. 
Its most northern, exfernal portinS Poland and W Ukraine is choracterized by presence of extensive 
evoporitic horizon fhot served as a detachmen for syn-depositionol frontoal fhrusts developed in 
fhe Miocene foreland bosin infillin cenfral part of fhe Polish Carpothion foreland baosin. These fron- 
fal fhrusts are obsentin more eostfern segment, in SE Poland and W Ukroine fhot developed above 
fhe Teisseyre-Tornquist Zone located betfween the East Europeon Craton and fhe West European 

Platform. In fhis area, large scole normoal faults of totol offset in order of 1–2 km, fhat cut Miocene 
foreland baosin infill, underlaying Meso-Paleozoic sedimentary cover and crystolline basement, are 
presenf. Their formofion could be ottributed to fhe Miocene reaoctfivofion of faults, previously re- 
sponsible for {1) Mesozoic extension and localized subsidence of fhe so-colled Mid-Polish Trough, 
i.e. oxiol part of exftensive Permian-Mesozoic epiconfinental baoasin, and (2) its Lafe Cretaceous inver- 
sion, uplift and erosion. Some strike-slip movements along fhose faults could be also observed 
during lofest, Sarmofian stages of evolution of fhe Carpathian foreland basin. 

Email: piotr.krzywiece'fwarda.pan.pl 
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NEW FLEXURAL MODEL OF INVERSION 
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Inversion fectonics has been infensely studied since fhe early 1980s, when concept of inversion 
of sedimenfary basin was formulaofed by Bolly (1983). He proposed relafively simpi e model of 
a fectonic half-gruaben bounded by deeply rootfed normol listric faulft, subsequenfly reactivated 
due fo regional compression as reverse fault. This model, used wifh some minor modificotions by 

of relofively small individual grabens, 
nof large sedimenftary bosins. In all hose previous models, one importonf elemenft haosn'?f been 

numerous oaufhors unfil today, explains however inversion 

widely considered – flexural subsidence of flanks of inver 
Subhercynian Cretaceous Bosin in Germany, formed due to uplift of basemenf bi 
Cretaceous, was proposed fhof illustrufes some of fhe asp ects of foreland flexure du 

ed bosins. Only recenfly, a model for 
ock in Late 
ring region- 

alinversion fectonics [Hindle and Kley, 2021). Flexural behovior of flanks of inverted bosin implies 
specific fhickness and facies distribution of syn-inversion s 
ionol system, wifh regionol thickening of inversion-related 

example of such flexural inverted basin. If was charac 

MPA) fhof could be fraced from vicinity of Bornholm (SW Boltic Sea) towards SE Pol 

rata, similar fo foreland basin deposi- 
succession fowords fhe inversion oaxis, 

and presence of coorse-grained depositsin vicinity of Đasemenf blocks uplifted due o inversion. 

he Permian-Mesozoic Polish Basin, fhat wos fully inverted in Late Cretaceous, provides excellent 
erized by most subsiding oxial port, 

he Mid-Polish Trough, which, due to inversion, wos fransferred into fhe Mid-Polish Anficlinorium 
and and W 

Ukraine, where if plunges beneoth the Caorpoatfhions. Port of the Upper Cretaceous syn-inversion 
succession is characferized by regionol fhickening fowards fthe MPA thot could be ottributed to 
he inversion-reloted flexural subsidence. Upper Cretaceous progradofional wedges, locolized 
hickness reducfions and unconformifies developed along fhe edges of crustol blocks uplifted 
during inversion. Proposed model, based on high-quolity seismic data colibrated by deep wells, 
provides comprehensive explanofion of upper crustol configurofion and regionol depositional 
architecture formed due to inversion fectonics. This model could be opplied to ofher inverted 
infraconfinental sedimenfory basins in Europe and elsewh ere. 

This study was supporfted by NCN gronhl 2018/29/B/ST10/02947. 
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CEAHLAU THRUST SHEETS OF THE EASTERN 
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In fhe norfhern part of fhe Eastern Carpofthians (Romonio), the Maramures region revecls sev- 
erol fectonic units fhat include remnonts of fhe Mesozoic Ceohiču – Severin Oceon. Among fhese 
units is fhe 'Black Flysch', which features a mafic complex fhat developed during fhe Middle to 
Lafe Jurossic inferval. In fhe studied area, the 'Black Flysch' Nappe also confoains younger depos- 
ifs such as deep-wofer carbonotfes ond siliciclastics. In fhe same area Ceohiču Nappe also oc- 
CUrs, enclosing moinly furbidites. Bofh above-menfioned tectonic units ore included in fhe Oufer 
Dacide Noppe system. 

The mofic complex occurring in fhe 'Black Flysch' Nappe consists of basolts akin fo oceon island 
basolts. These are differenf from fhe enriched and normal mid-oceon ridge bosalt blocks incor- 
porofed in fhe Upper Jurassic-Lower Creftaceous sediments of fhe CeohIlčau Nappe towards 
fhe eost {in regard to fhe ones comprisedin fhe 'Black Flysch' Noppe). This fact suggests vorioble 
expansion rafes along fhe Ceahlau=Severin riff system. 

The U-Pb age distribution spectra of fhe defrital zircons picked from fhe samples belonging to 
fhe 'Black Flysch' and CeohIlču units show similorities for fhe 180—3,000 Moa infervol. Significant 
peaks have been obtoined for fhe following ages {[in order of magnitude): ~460 Mo, 580–620 Ma, 
~320 Moa, 180–—200 Mo, and 950–1,100 Ma. In fhe 'Black Flysch' unit, Ordovician ages {~460 Maq}) 
dominofe, indicofing a moin provenonce from of fhe Bucovinian Noppe basement. By confrost, 
in fhe Ceohlčšu unit fhe Late Neoproferozoic peak {~600 Mo) holds greofer significonce and has 
a counferporf bofh in fhe sediments of fhe Eastern Europeon Plafform and in fhe parogneisses 
of fhe Bucovinian Noppe. When looking o fthe small percenfage of inherited ages fhatf exceed 
1 Ga, we con rule fthe Eaostern Europeon Croaton os on insignificant source area. 

Emoil: Iazar.constantinegeoecomor.ro 
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PALEOZOIC FLEXURAL EXTENSION 
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The Arkoma Basin formed on fhe soufhern margin of Laurenfia during fhe Lote Poleozoic assem- 
bly of Pangeo. If is a pro-foreland bosin wifh remoarkobly fhick (<6.5 km) Pennsylvonian foredeep 
strafa. Foredeep subsidence was accommodotfed in parf by normal faulting of confinental crust 
along the edge of Laurenfia as an attached oceonic plate subducfed soufhward. Here, we Use 

basin-scale 3D modeling and 2D flexural  kinemofic modeling to reveol the potterns and sfyle of 
growth faulting across fhe bosin fhrough fime, and fherefore inform fhe underlying dynamics of 
basin development. 

We demonstrofe fho growfh faultfing was diachronous, migrofing from SE to NW ot a rafe of ~20 
+ 5 km/m.y. over greofer fhan 10 m.y. Diachronous flexurol extension may be explained by dia- 
chronous suturing along fhe morgin due to oblique collision along pre-existing morgin solients 
and recesses, and/or inherenf voriotions in lithospheric strengtfh. 

The 3D model demonstrafes a regular and repeoted potfern of faulf segmenftofion wherein ~E-W 
frending down-to-fhe-S normoal faults are segmenfed by basement-inherited NE-trending oblique 
normaol foaults. At infersection wifh NE-frending faults, vertical separation along E-W normail faults 
decreases by hundreds of mefers, fips out, and/or is fransferred to ofher isoloted fault strands. 
The high-resolution 3D model reveols fhe sfructure of multiple relay rumps formed aot these infer- 
sections. The faulf segmentofion potterns ore visible at fhe scole of nearly fhe enfire basin and 
closely mimic fhose depicted in seminal studies conducted of the oufcrop scole with supporting 
kinemotic dota. This study demonstrafes fhat flexural extension, a process by which orgonic-rich 
shelfal rocks are deeply buried by turbidites and black sholes [{in fhis seftfing), was heovily influ- 
enced by pre-existing lifhospheric structure, and fho? if can be used to provide a detoiled record 
of tectonic process affecfing confinentol margins. 

Email: luftzbm2&appstate.edu
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Cenozoic closure of fhe Tethys Ocean in central Asia was associafted with formofion of an exten- 
sive zone of fectonic compressional deformofions reaching fhe N morgin of the Tibetan Plateau 
and beyond. One of fhe norfhernmost zones of compressionaol deformofions is known from fthe 
NW port of fhe Qaidam Bosin, locoted obove the Tibetan Plateau in W Chino, where important 
influence on formofion of fhese strucfures of fhe regionol strike-slip Alfyn Tagh fault could be also 
observed. 

High-quality 3D seismic data acquired above fhe Jandingshon, Heiliangzi i Janbei anfic 
fhis part of the Qaidam Baosin fhree fypes of structures fhe NW Qoidom Bosin illustrated that in 

could be observed: [{1) fhick-skinned ful 
both pre-Cenozoic {Cretaceous ond old 

y-coupled fhrusts and ossociotfed folds fhat em 
er) substratum / basemenf os well as Cenozoic { 

gene-Neogene and Quofernory shallow wofer to ferrestrial sedimenfary succession of fhe 
am Basin, including Eocene evoporites, {2] fhick-skinned compressionol / franspressioncl structures 
developed beneath fhe Eocene evapo. 

and bockthrusts fully decoupled olong ti 

rites, and {3} fhin-skinned folds and associated 
he Eocene evoporites. 

ines in 

brace 

Paleo- 

Qoaid- 

hrusts 

Shallow growfhh strata precisely imaged by seismic data indicate young, mid-Miocene fto recent 
fhrusfing, upliff, and localized erosion. D 
above and in vicinity of fhree moin sfrucfural elements, i.e. provided insighf regarding 
voriofions of initiotion and later growth o 

Seismic data used in fhis study was kind 

Jandingshon, Heiliangzi and Jaonbei anticlines. 

etoiled anolysis of growth strafa packages developed 
ateral 

y provided by China Nofionaol Petroleum Corporofion 
{PetroChina) which is oacknowledged with many fhanks. IHS Morkit is fhanked for providing aca- 
demic license of fheir Kingdom seismic inferpretafion soffware. 
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Understonding fluid flow and fluid-rock interacfions in fhe subsurface is cruciocl for fhe sustoinable 
exploitaftion of geologicaol resources, such as geofhermoal energy, hydrogen production, and potfen- 
ial CO, storage. The NW-SE frending and SW-vergenft Dinarides mountoin choin, a complex colli- 
sional orogen in soufheasfern Europe, is a perfect place to invesfigotfe fhe evolufion of fluid-flow and 
fluid-rock inferactions, whereby field observotions could be integrafed with laboratory anolyses and 
numerical moqdelling. Our research focuses on unravelling fhe fluid-flow and fluid-rock inferacfions 
hot occurred during fhe deformofion of fhe Dinarides orogen. A field campoign across five different 
ectonic unitsin fhe Externol Dinarides orogen in Montfenegro {Dalmoation, Budva, High Karst, Pre Karst 
and East Bosnian-Durmifor units) involved detailed structural analyses of fractures, cemenfed fault 
gouges, fault slickensides, fension gashes and folding cleavages. About 40 sifes have been invesfi- 
goafed, yielding 60 structural measurements. A total of 46 represenfofive samples were collected for 
pefrographic analyses {including convenfionol opfical microscopic fechniques and cathodolumi- 
nescence), geochemicoal analyses (stable oxygen and carbon isofopes), Rock-Evol, fission fruck 
dafing and fluid inclusions anolyses. Field investigafions allowed us to ossociofe fhe sampled veins 
and fraocture-filled cements) fo fhe known Dinarides fectonic events based on fheir structural confext 
and orienfofions, i.e.., NE-SW Latfe Cretaceous-Eocene contraction, NE-SW Oligocene conftracfion, 
and bimodal NE-SW/NW-SE Miocene exfension. The preliminory pefrographic analysis of 39 fhin- 
sections allowed us to distinguish various vein-filling sparry and equanf calcite cements, often display- 
ing crystol fwinning. Dolomite cements are less commoniinn fracfures, whereas some pervasive host- 
rock dolomifization has been observed. Cafhodoluminescence poftferns are mostly duli, 
occasionoally brighf, suggesting a predominanlly burial environment during vein-filling ond cementa- 
fion, with some fransitions between mefeoric and buriol conditions. Stable oxygen and carbon iso- 
fopic values of 50 sampled mofrix and vein-filling will provide further informofion on fhe original 
chemiccl signatfures of the relaoted fluids and fthe femperaofure conditions during precipitofion. 
By achieving such a quaonfitative pefrographic and geochemiccl chorocterizafion of the strucfur- 
ally fimed fracture-filling across fhe Dinarides, our findings enhonce fhe understanding of fluid flow 
and fluid-rock inferactions in such collisional orogens and can be oapplied to similar settings elsewhere. 

Emoail: moja.moles(ergf.bg.ac.rs 
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Orogenic extension has been demonstrotfed in various geodynamic setfings to creafe lower CrUus- 
fal domes with a voriaoble syn- and/or post-fhickening strucfure, from fypical core complexes to 
orogen porallel domes. The orogen poarollel domes formed during tfhe final stages of confinentol 
collision at high geofhermalil gradients are rafher difficulf fo consfrain due to fhe juxtaposition of 
crustol fhickening, montle lithospheric removal, and syn- fo posft-kinemafic magmohfism. One 
opfimol situotion fo study such an orogen porallel extfensionol dome is observed in fhe North Do- 
brogeo orogen of Easfern Europe. Here, we observe a morked contrast of metamorphism in 

fhe most infernol Macin unit fhot is high-grade {Upper amphibolitic metamorphic facies) in 
fhe cenfre of fhis unit and low-grade [{onki- fo greenschist metamorphic facies) over its flanks. We 
use field and microstrucfural kinemotic observofions to choracterize fhe moin sfructures associ- 
ated with nappe stack burial and extensional exhumotion. The resulils demonstrate fwo moain 
stages of deformotfion, a first one associated wifh burial of a mofic protolith up to amphibolitic 
conditions fhot took place by top-to-NE noppe sftacking, and a second deformotion choracter- 
ized by extensionol exhumotfion, top-to-SE sheoring, and refrograde metomorphism. This second 
deformofion creoted an orogen-porallel extfensional dome wifh a significant tectonic omission 
across a mojor detachmenti. The exhumotion in fhe footwoall of fthe detachmeni started in high 
temperoture condifions, demonstrated by pervasive migmofization and emplacement of syn- 
kinemoafic plutons. The extension and fhe oassociated formofion of fhe metamorphic dome is 
likely coeval wifh fhe Early-Middle Triossic riffing magmoatfism fhot generated fhe emplacement 
of alkoline plutons in fhe Macin unit and mofic volcanics in fhe neighbouring Niculitel unit. These 
resulfs demonstrafe fhe need to reinferpret fhe structure of fhe Macin unit to include a fypical 
ophiolific suture zone overlaid by forearc sediments, metamorphosed in greenschist to upper 
amphibolitic facies and fhrusted by an upper confinental plotfe. Furthermore, when combined 
with fhe few similar observafions described worldwide, fhese resulils demonstratfe fhat orogen- 
parallel extensional domes coan also develop o high femperotures during or offer fhe late stage 

of confinental collision. 
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Observofions in sedimenfory bosins affected by sig 

rolled by fhe acfivation and changes in tfhe foult's 
shiffing sedimenfary facies fowards fhe bosin cenfer 

ance between fhe rofes of creofion of depositiona 
significant changes in fhe evolufion of sedimentary 

etries. When combined with fhe rheology of sedime 
potfterns confrol fhe kinemofics of fhrusting and fthe 

ples in fthe Mediterranean orogenic system, with par 
orogens. While tfhe tronsition from fhin to fhick-skinn 

ouf-of-sequence hos a multi-stage confrol dependi 
hickness of fectonic successions, as well as fhe evo 
collision. 

Emoil: I.c.matenco&uu.nl 

S THICK-SKINNED 
NAL THRUST BELTS 
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nificant amounf of deformofion shows fhat 
he fault-induced deposifionol space, at various spofial and temporol scoles, is closely linked to 
he bosin kinemofics. The sedimenf infill reflects fhe history of deepening and shooling facies con- 

offset rates. Simply stoted, fhis fruanslates as 
or fowords fhe source area in response to in- 

creosing or decreasing depositional space, creofing tectonic successions, confrolled by fthe bol- 
space and sediment supply associated with 
facies. This concepf? opplies also fo external 

hrust belts and fheir foredeeps ot a wide range of spofial and temporal scales where the fype of 
ectonic succession controls fhe coevol kinemofics and the spotfiol distributfion of fhrusted geom- 

nts and fhe mechonics of subduction, fhese 
bolance between in- and out-of-sequence 

hrusting and fhe one between fhe development of fhin- versus fhick- skinned fhrust belts, particu- 
arly in fhe finol stages of confinental collision. This inferplay is illustrufed by a number of key exam- 

icular focus fo fhe Dinarides and Carpothions 
ed is confrolled by fhe fhickness of fecfonic 

successions, mechonics of shortening and rheologicol distribution, fhe infterplay between in- and 
ng on fhe stage of collision, distribufion and 
ufion of fhe subducfed slab during and ofter 
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We reinferpre 
run ENE-WSW 

{EEC}) in fhe n 
Tornquist Zone {TTZ] and Sorgenfrei-Tornquist Zone {STZ}) near Bornhoilm Island. The ST? is fypically 
seen as aon in 
Precambrian 
pine 
study aimed t 

and 

The resulfs demonstrofe fhot fhe southern Balftic Sea is underlain by a fhick crust of fhe Eas 
pean Craton with a Moho depth in fhe range of 38-42 km. 

ed by fhree phoses of locolized stretching in fhe early Pa 
Permian-Mesozoic. The most specftoaculor feolure of fhe soufhern Boltfic Sea is a zone of fthick- 
ed compressional deformafion produced by Lofe Cretaceous-eorly Paleogene inversion, 
ding a system of fhrusts and back fhrusts penetrofing fhe enfire crust in an 80–90 km wide 
sion zone. ENE-vergenf thrusts are fraced from fhe top of fhe Crefaceous down to fhe Moho 

hey are accomponied by back fhrusts of opposite vergence, also reaching fhe Moho. Inver- 
ectonics resulted in fhe uplift of a block of cratonic crust as a pop-up structure, bDounded 

shop. 

and 

skinni 
inclu 
inver! 
and 

sion 

inversion 

heir rela 

ortheost and fhe Poalaeozoic Plofform in fhe soU 

ra-croatonic structure within fhe EEC, while fhe 
craton. Bofh zones exhibit significant compressio 

ionship fo fthe STZ, TTIZ, and fhe marginal zone of 

of fhe Permion-Mesozcoic basins during fhe Cretaceous-Paleogene fransitio! 
o elucidofe fhe sfrucfure of his frunsifion zone and detfermine if it varies nor 

soufh of Bornholm. We also sought to document the Lafe Cre' 

hwest, intersecfing the Teis: 

TZ is considered fhe edge 
nol deformofions linked to 

aceous-Paleocene deform 

fhe EEC. 

ed the DEKORP-BASIN'9%6 offshore seismic profiles PQ-002 and PQ-004-005, which 
across fhe southern Boltic Sea as well as fhe BGR16-212 {Baltec} profile loca 

fhe Polish coast. These profiles fraverse fhe fronsition zone be 
ed off 

ween tfhe East Europeoan Craton 

seyre- 

of fhe 
he Al- 
n. Our 

h and 

ations 

he overoll crustal architec 

Euro- 

fure is 
eozoic, Devonion-Corboniferous, 

by fhrusts and back fhrusts, and fhe displacement of fhe Moho within fhe ST7 and TT7. The similar 
mechonism of inftra-crotonic inversion was recognized for fhe Donbos Foldbelfin eastern Ukroine, 
and if may be charoactferistic of rigid cratons, where deformotion is locolized in a few preexisting 
zones of weakness. 
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Wifhin fhe Eocene-Oligocene boundory inferval, a global climafe deferiorafion took place, mir- 
roredin fhe fransifion from fhe Eocene Greenhouse to fhe Oligocene Icehouse. These modifica- 
fions are associated with mojor environmental changes li.e., Cramer ef al., 2011; Miller et al., 2020), 
such as deep-ocean and surface-oceon cooling, ice-sheef growfh, and seq-level drop. 

The Oligocene thus represents a pivotal shift from a fropical fo a modern, cooler world, marked 
in fhe sedimentary record and biofic furnover. 

Vorious causes of fhese changes were assumed (Profhero et al., 2003), such as decline in carbon 
dioxide, fectonics of fhose fimes, i.e., India collision to Asian coosfline, separaftion of Anftarcftica 
from Australia, and fhe reolignmenf of Pacific mid-ocean ridge. Concurrenfly, fhe Tefhyan Ocean 
split into fhe Mediterraneoaon and Porafefhyon seos. 

For investigofing fhe changes spanning fhe Eocene-Oligocene boundaory infervol at the onset 
of fhe Parofefhys, sections from fhe Eastern Carpofthians and Transylvonion Bosin were studied. 
n fhe Eastern Carpofhions, fhe fransitfion from Eocene turbidites fo Lower Oligocene anoxic 
hemipelagites (comprising brownish morils, clays, and cherts) is accompoanied by fluctuofions in 
otal Organic Carbon (TOC) and CaCO3 copfent, along with shifts of 613C and 618O isotope 
volues. Anofher studied orea is placed in fhe NW Transylvonia, where the Eocene carbonoate 
platform was replaced by a hemipelagic anoxic sedimentofion in fhe Lower Oligocene. A similar 
poftern of 613C and 618O isotope flucfuoltion with fhe one idenfified in fhe Eastern Carpothians 
wos observedi The stable isotope record of fhe studied Parafefhyan successions show a similar 
rend with fhe globol one, but some regional differences were observed. Probably, fhe isolafion 

of fhe Parafefhys and fhe influence of fhe Alpine orogeny overprinfed fhe globol signals. 
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Bosed on its geological fime scole, Mars is divided into fhe Noachion era (4 billion to 3.7 billion 
yeors ago), Hesperian era ({3.7–3 billion years ago), fhe Amazonion era [3 billion years ago fto 
present). Alarge amount of geological data supports fhot fhere wos a rich hydrosphere on Mars 

during fhe Noachion period, with a scale equivalent tfo 100–1500 m globol equivolent layer {GEL} 
{Di Achille and Hynek, 2010). This relatively large volume of liquid wafer on fhe surface of Mars 
graduolly disappeoared over 3 billion years ago [Scheller et ol., 2021), with fhe escape of woter 
vopor and groaduocl increoase in solinity, ending with fthe formofion of evoporites {[Knauth, 2005; 
Murchie et ol., 2009). 

Polygonoal surface sfrucfures are a common surface phenomenon of evoporofive holite crust in 
fhe Qoidam Baosin, and fhis obvious sedimentary structure hos also been found on Mors (Zheng 
etol., 2013; Angles aond Li, 2017; Xiao ef al., 2017). On Eorth, fhe polygonol sfructure in fhe solt crust 
is explained as fhe growfh of solt crystals in fhe salft and mud layers beneoth the dry lake surface 
during fhe orid stage of tfhe solt lake sedimentary cycle, resulting in fhe solt crust splitfing into 
polygons [Chrisfiansen, 1963). Large polygonocal sfrucfures in salf crusts fypically oppeor on fhe 
oufer edge of dry solf lakes, while smaller polygonol structures fypically appear inside dry salt 
lakes. The large polygonoal strucfure af fthe foot of fhe soutfhern wing of fhe Dalangton hill ranges 
in lengfh from 20 fo 150 mefers on each side, while fhe polygonoal structure ol fhe boftom of large 
volconic crafers on Mors has an average size of 120 mefers (EI Maary et ol., 2010), and its char- 
acferistics and size ore similar to fhose of fhe Dalangfon dry salt lake. In fhe Qaidom Bosin's Xitai 
Salt Lake, fhere are also polygonol evoporite structures formed in modern fimes. This study dis- 
covered capfured microbicl signatures from fluid inclusions in fhe halite crysfals (Meng et al., 
2015), locatedin fhe cenfrol part of fhe polygonol evoporife sfructures. Therefore, fhe polygonal 
evoporife sfructures on fhe surface of Mors are priority explorafion areas for preserving ancient 
signs of life. 
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The Eost European Crofon ({EEC} is an important geological area in Europe, consisting of fhree 
principol tectonic units fhat merged during fhe Poleoproferozoic {approx. 1.8 Go): Volgo-Urolia 
in fhe eastf, Sarmofia in fhe soufh, and Fennosconqdia in fhe northwest. The boundaries of Saorma- 
fio and Fennoscondia extend into Poland, where fhey are concealed beneoth Ediocaran and 
Phanerozoic sedimenf layers. Therefore, fhe precise locofion of fhe Fennoscandia-Sarmotia suture 
con be defermined only fhrough borehole and geophysicol dota. The latter have become es- 

senfiol in Poland, portficulorly since fhe sedimenfary cover on fhe soufhwesftern slope of fhe EEC 
often exceeds fhe deptihs fho boreholes con reach. While fhere is general acceptonce of fhe 
NE-SW direction of fhe sufture befween Fennoscandia and Sarmotio, its exact position remains 
unclear and hos been the subject of vorious inferpretafions over tfime. 

he seismic profile EUROBRIDGE'97 indicotfed thot the Minsk Fault mighf serve as a possible sufture 
befween Fennoscondio and Sarmotio, with fhe Hanna Foult in Poland pofenfiolly confinuing fhis 
eofure. However, recent research suggests fho fhe sufture might be locofted further north, wifh- 

in fne Grodno-Bialystok deformofion zone located between Fennoscandia ond the Belorussian- 
Podlasie Granulite Belf. 

his study aims fo elucidafe fhe geometry and position of fhe collisional suture between Fennos- 
candia and Sarmofia by employing pofentiol field data and high-resolution seismic reflection 
profiles. We examine PolandSPANTM daota from eastern Poland, which is oriented perpendicular 
o fhe expecfed locaofion of fhe Fennoscandia-Sarmotfia sufure, specifically looking o profiles 
PL1-1000 and PL1-1100. A qualitative analysis of fhe gravimetric and magnefic doata haos enabled 
us to idenfify fhe locohtions of significanf crustal disconfinuities and lithologicol changes fhot cor- 
respond with fhe well-documenfed NE-SW metamorphic belts. Addifionally, a quanfitafive eval- 
uoafion of fhe pofential field data, supbplemented by the seismic reflection profiles, has allowed 
us fo creafe fwo-dimensional geologicol models fhot are perpendicular to fhe suture's path. 
hese models have uncovered a portion of fhe lower crust with increased density, as well as rock 
ormofions in fhe middle and upper crusf fhot display both elevated densify and magnetic sus- 
ceptibility, potenfiolly indicoting fhe presence of mofic and ulframofic rocks. Our results support 
recenfinferpretations concerning tfhe locafion of fhe Fennoscandia-Sarmotia suture and provide 
insights into its deep structure, including possible remnonts of a former oceonic crust. 
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Foault-bend folds are an example of fault-related folds. If means fhot fheir formofion is associoted 
with faults bofh in space and in fime. Fault-related folds can be studied using kinemofic models 
which describe only movement and geomefry of rocks, but do nof include any physicol descrip- 
fion of deformofion in terms of stress and sfrain fields nor physicol propertfies of rocks such as 
viscosity, elastic stiffness, etc. 

Suppe (1983) proposed o fwo-dimensionaol kinemofic model of folding by change in dip of a faulf. 
The model predicts fhe inferlimb angle in fhe chevron fold above a step in a fault from given 
data: moin fault dip and fhe angle of chonge in fault dip. This resulf allows fto reconstruct fhe 
whole geomefry of fhe fold. The model is based on 3 assumpfions: {[i) area conservofion (corre- 
sponding fto rock moass conservofion under plane sftroin), [ii) oed length conservotion, [{iii) bisection 
of fhe inferlimb angle by oxial surface {Suppe, 1983). 

The poster presents a rigorous argumenf fhot fhe bisecfion of fhe inferlimb angle follows from 
area and bed lengfh conservotion. So, it con be removed from fhe model assumpflions and be 
freated as a property of fthe model. Moreover, finite strain distribution is obtained using fhis set of 
assumphions. 

The work was supporfed by fhe Nofionol Science Centre, Poland, under research project “Nu- 
mericol and field studies of anisotropic rocks under large sfrain: applying micro-POLAR mechoanIcS 
in structural geology {POLARIS}", no UMO-2020/39/I/ST10/00818. 
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The Swiss Alpine foreland is described as generolly moderatfely deformed ploteau where the shortening 
related fto fhe Alpine compression is accommodofed mostly by fault surfaces sliding of fhe fhick Meso- 
zoic series over fhe Triassic evaporifes. These observofions led to fhe fhin-skin fheory which for many 
scienfists is a mantra as considered fhe only logical model o explain fhe current structurol deformofion 
of fhe Jura mountoins and neighbouring Swiss Plateau. In addition to fhis a series of long NW-SE deep 
regionol strike slip faullfs succession were mapped supposedly compartmentalizing of fhe enfire sedi- 
mentary. The role of fhese deeply roofed faults has been chollenged by fhe recent examinofion of re- 
processed and newly acquired 2D and 3D seismic in fhe Genevoa Bosin highlighfing a variefy of defor- 
mofion affecting in different shape, scale and sfyle fhe enfire sedimentary succession. In summary: 

• The study area shows a different style of deformofion when comporing fhe northern and SW sectors. 
The former is dominafed by E-W orienfed lineaments while fhe lafter by NE-SW lineaments including 
low angle fhrusts. 

• Anewly idenfified system of conjugofe regional lineaments orienfed respectively ELI2N and E16S hos 
been described in fhe cenfre of fhe bosin. The moin one [{E12N] colled fhe Rhone foul?t os it follows fhe 
pafh of fhe homonymous river, hos a right-loteral kinemofic overall displaying a franspressionol char- 
acfer. This regionol system mighft be responsible for fhe decoupling of fhe norfhern from fhe SW secfor 
and fheir different styles as described before. 

• The occurrence of a high degree of deformofion af smoll scale [100s of mefers in lengfh) distributed 
within fhe Mesozoic succession is observed. These deformations consist oflow-angle fhrusts which roo' 
generally in shale and morly intervals. 

• Thrusf onfticlines formed in fhe low-angle hanging woll have also been observed accounting for an 
ongoing deformotion affecfing fhe cenfre of fhe bosin. 

• The importance of Triassic salt displacement and dissolution in influencing fhe deformotion style o 
fhe overburden sequence hos been idenfified indicofing fhe role fhot salt tectonics have played o 
eorly stage of buriol of Triassic strata. 

• Compressionol deformofion is observed offecting fhe ancient normoal faults bordering fhe Permo- 
Carboniferous fhroughs which have been inverted most likely in Alpine fime. 

In fhis structurally complex tectonic frumeweorck, distribution of faultf and dense fracfture nefwork ossoci- 
ated with fhe different fype of deformofions described above ore confrolled by fhe geomechonica 
properties oflifthological units. These sfrucfural features can play a key role in controlling fhe subsurface 
circulation of bofh hydrocarbon and geofhermoail fluids: the accurotfe descripltion of fheir geomefry, 
extension architecfure and infersecfions will be key to predict fluid-flow behavior and idenfify possible 
fargets for geofhermol explorofion wells. 

Emoail: andrea.moscoriello&uninge.ch
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CONCEPTUALIZING FLUID-ROCK INTERACTION 
DIAGENETIC MODELS IN TECTONIC SETTINGS 
Fadi H. Nader! 
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Co-authors: Liviu C. Ma enco?** and Bilaol U. Haqž“.5 

šDoctoral School of Geology, University of Buchorest, Bucharest, Romoanic; “Sorbonne University, 
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Diagenesis enfails a sub-meftamorphic group of processes fhot change fhe composition and 
fexfture of sedimenfary de 
mentory systems and fec- 

processes. We demonstra 

{i.e., pasinal fluids, compactionoal fluids, me eoric 

positionol rocks. Boased on observofions of diagenesis in various sedi- 
onic seftings, we propose a new conceptluol diageneftic model to 

better understond the relafionship between multi-scale 
e fhe applicability of our conceptual modelin vorious fectonic and 

depositional systems wifh worldwide examples. Four distinc 

ectonic and fhe ensuing diageneftic 

diagenefic fluid ftypes are considered 
luids, and fault-associated fluids). Related, 

fime-independent, diagenetic facies and tfheir extent in fhe subsurface are defined as diage- 
nefic facies fracts. They include fhe modified rock offected by a singular diagenefic fluid or 
process. The proposed diagenefic facies fracts are tl 
fional diagenefic facies fracf, meteoric diag 
facies fract. Their subsurface extenf is confro 
fhat quanfificotion and prediction is possibi 

enefic 
edby 

model. Each diagenefic facies fract is associated wi 
products, fhot ulfimofely impact fhe pore s 
combinotfions of several diagenefic fracts [i nto dio: 
fhe opfimoal situation for enhanced flow is fhe one 
fracfs with fruacture-associated diageneftic acies 

he basinaol diagenefic facies frucft, compac- 
'acies fract and fault-associated diagenetic 
he tectonic evolufion, and we demonstrate 

e using a previously defined tecfonic successions 
ho set of diagenefic processes and resulting 

pace of fhe host rock and its flow properties. The 
genefic facies fruacts complexes) show fhat 
fhat combines mefeoric diagenetic facies 
racfs, where korst dissolufion tfogether with 

fracturing are common. Copnfrosfingly, quiescenf tectonic seffings with a fypical buriol history 
result in excessive cemenfofion and tfherefi ore reduced flow. These oftribufes are critical for 
fhe large-scole screening and quontfification of subsurface geo-resources, convenfionol and 
particulorly importanf for fhe sustainaoble ones {e.g., geofhermal energy) and geological storoge 
{e.g., CO, or energy) fhot are associated wit 

Email: fadi-henri.nader&ifpen.fr 
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WEDGE FORELAND: SEISMIC INTERPRETATION 
AND NUMERICAL MODELING STUDY OF THE 
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Using fhe combinofion of reflection seismic interpretafion wifh numerical modeling, this paper 
studies fhe deformation dynamics of fhe lower plofe, overridden by fhe refro-wedge in fhe case 
of an advancing subductfion zone. The Lionos foreland bosin serves os fhe nofural laboroftory. 

he modeling indicotes fhot fhe orogen-porall|el rift-related crustal fhinning zone locoted in fhe lower 
plofe results in its narrow flexure mode. Its lack results iin a broad flexure mode. 

he reflection seismic inferpretotfion idenfifies five elongaofed clusfers of flexure-driven normol- 
aults, cenfered on tfhe forebulge oxis. For five differenf stratigraphies of fheir syn-tectonic sfrata, 
hey ore locofed foreland-ward of fhickness moxima of fhe coeval foreland bosin fill. They are 
planor, steep and die out wifh depfh wifhout being detached. Bofh fault clusters and fhickness 
moxima ore chorocferized by fhe SW-to-NE migrofion in fime. Those sub-sets of normol faults, 
which are adjacenf to refro-wedge, underwenh inversion fo reverse faults, in a short fime ofter 
he normoal fault development, represenfing just severol million years. 

he modeling demonstrofes fhot fhe inversion requires a stress regime with sub-horizontal o1 stfress 
offecting fhe foreland crust located between the forebulge and refro-wedge. This regime does 
notf occur when fhe foreland plofe is loaded only by fhe verticol load of fhe refro-wedge. If re- 
quires bofh fhe vertical refro-wedge and horizontal loads affecting fhe lower plote. 

he modeling also indicates fhat both aforemenfioned loading scenorios result in the develop- 
ment of forebulge oxis-cenfered clusfers of flexure-driven normai foaults. 

Emoil: rmgeologyermgeology.sk 
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DEFINING THE KINEMATIC OF SCALE-FOLDS: 
INFERENCES FROM AN EAST CARPATHIANS 
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Volenfin Nistor,ž34 

! Department of Earth Sciences, Ufrechf University, Ufrechf, The Netherlands; ? Doctoral School 
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The study aims to define a genefic mechonism for fhe formofion of high-angle recumbent folas 
and reverse faults in sediments characferized by confrasting rheological alternances. Alfhough 
observed in mony situoftions worldwide, a quonfitofive analysis of fhis deformofion fype is still 
needed. One oplimoal place to study this fype of deformotfion is fhe Morginol Folds Nappe of 
Romonic, where alternafing sedimentory rheologies and associated deformofion are well exposed 
in fhe deep-wofer to slope furbidites and more shollow deposits of fhe Bistrita half-window in fhe 
East Carpathians. We have combined new field kinemofic observofions with existing depth in- 
formofion to define fhe deformotfion history and anoalyze its relafionship wifh fhe rheological 
disfributfion and mechonicol stfrafification. Our kinemofic onolysis demonstrafe fhot the specific 
fype of deformofion is indeed closely controlled by fhe rheologicoal strofificotion. The deformafion 
started with fhe formofion of low-angle decollements and confinued with fhe graduol formofion 
of regional recumbent folds by graduol thinning olong their flanks and fthickening in hinges, ac- 
commodofed by omission and duplicofion sheors, as well as hinge-collapse, porasitic ond outcrop- 
scale recumbentf folds. Folding developed graduolly wifh fhrusting taking place along fheir 
overfturned flanks and lafe-stage out-of-sequence fore- and back-thrusts, fhe resultf being a 

dominant sub-vertical posifion of observed stfrata. The high-degree of deformofion was induced 
by fhe overfhrusting of fhe more infernal Tarcau Nappe. Poarfticulorly intferesfing is fhe high-angle 
geometry of densely packed reverse faults fhat formed graduolly during fhe intense folding, 
which suggests multiple Miocene stages of deformofion. These finding demonstrofe a new kin- 
emofic and sfrucfural genefic type of deformofion fhat can be used for predicfing fthe depth 
geometry of reservoirs by fhe subsurface georesources explorofion. 

Emoil: valenfin.nistores.Unibuc.ro 
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GEOTHERMAL VS HYDROCARBON 
EXPLORATION IN SEDIMENTARY BASINS: 
A DE-RISKING WORKFLOW APPLIED 
TO THE SWISS PLATEAU 
Silviu Omodeo-Salć, Yasin Makhloufi, Ovie Emmoanuel Eruteya 
and Andrea Moscoriello 

Geo-Energy Group, Deparfment of Earth Sciences, Universify of Genevao, Genevoqa, Switzerland 

he Swiss Plateau (Switzerland) is characferized by a widespread occurrence of hydrocarbon 
seepoges Which are evidence of a complex acfive pefroleum system choracferized by multiple 
plays. Geothermol wells drilled over fhe last 20 years have also encounfered bofth oil and gas 

e.g. Schlattingen-1; St Gollen GT-1; etc.), which in some occasions have had negotfive short- and 
ong ferm social perception and economic impact on fhe geofhermol projects at local and na- 
ionol scale. Therefore, in order to ossess fhe risk associated with fhe presence of oil and/or gos in 
areas of fhe Swiss Plateau with potenfial for geofhermal energy explorotfion, it is critical to first 
evaluofe fhe hydrocarbon pofenticl of fhe bosin. To achieve fhis goal, we adopted a robust work- 
flow involving petroleum system modelling [PSM}) and Common Risk Segment (CRS) maps. The PSM 
allows fhe re-consfruction of fhe fhermol moturity of fhe pofenfiol source rocks, fhe fiming of fhe 
hydrocarbon generofion and expulsion, and to delineafing fhe areosin fhe basin where migrofion 
and accumulofions could occur. 2D PSM mogelling wos applied to five regional fronsects, repre- 
sentofive of fhe stratigraphic and structural geomefry of fhe bosin fhroughou? its extension. 

he results obtoined by fhe pefroleum system modelling were used fo produce Common Risk 

Segment (CRS) mops, which define the risk of hydrocarbon occurrence in an area. CRS maps 
evaluafe and quonfify fhe pefroleum pofentiol of an area and the risk of encounfering hydro- 
coarbon accumulofions wifhin a given geofhermal play. The risk evaluofion was calculated con- 
sidering fhe following voriables: presence and moturity of a source rock; presence and quolity 
of a reservoir; presence ond infegrity of a seol; presence of a frap presence and the pefroleum 
accumulofion and sofurofion. 

Severol uncertoinfies in fhe finol resulf must be considered, mostly related to fhe poor dota avoil- 
bility and fhe consequent severol assumpfions and dota exfrapolofions. However, we acknowl- 
edge thoft fhe final mops produced by fhe workflow proposed herein can be on essential basis 
for assessing fhe risk of encounfering hydrocarbons, when dirilling for geofhermol explorafion and 
productfion in fhe Swiss Plateau, which could be olso applied elsewhere. 

Email: silviu.omodeosale&unige.ch 
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THICK MAGMA SHEETS IN LAYERED 
SEDIMENTARY BASINS: THE POST-CALDERA 
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The emplacement of infermediate-composition magmao os sills ond laccoliths deforms fhe shol- 
low crust of rocky planetary bodies. Monifored coses are rare on Earth, however, and only finol 
surface deformofion potferns are observed from orbit around e.g., fhe Moon or Mors. Studying 
exposed infrusive systems on Eorth can be useful to understand magma emplacemenf mecha- 

nisms, especially in structurally complex, layered sedimentary bosins. We have invesfigoted fra- 
chyandesife infrusions in Permo-Carboniferous sandstones, sholes, and rhyolitic tuffs of fhe Infra- 
Sudetic Synclinorium. The intrusions ore exposed in commercicl quorries at Gardzien, Ttumacz6w, 
Swierki, and Gtuszyca in Lower-Silesiaq, Poland. We have documenfed fhe geometfries of exposed 
magmo-hosft rock conftacts in fhe field and in virtual oufcrops produced from drone-bosed im- 
agery, fhe mineralogy of host rocks, and fhe anisofropy of magnefic susceptibilifty (AMS) and 
paleomagnefism of fhe frachyandesifes. The exposed floors and ceilings of fhe infrusive bodies 
reveal single, mossif bodies in some places and stacked laccoliths and sillsin ofher places. At fhe 
moagmo-host rock contacts, infrusive peperites and breccios ottest to locolly wet and poorly 
consolidated sedimen?t conditions at emplacementi. Shole neor fhe contact hos been sheared 
or intfensively folded. Recrystallizafion and silicification without clear evidence of fhermol meta- 
morphism of fhe hosf sedimentary rocks near roof confacts festifies fo secondary mineralizafion 
in a narrow contact aureole. AMS potterns along fhe intrusion floors suggest a general magma 

flow direction oway from fhe adjacenf Permion ignimbrite caldera, buf locaol folding and faultfing 
potterns along laferol and tfop contacts suggesf complex flow in separofe inflafing magmoa lobes, 
corroborofed by deformotion feoturesin fhe hosf rock. We have used loboratory-meosured host 
rock uniaxial compressive and fensile strengths to calibrafe fhe strength of a particle assemblage 
in a fwo-dimensional Discrete Elemenft Mefhod {[2D DEM) model to simulafe viscous magma 
emplacemenhtin tfhe Intra-Sudetfic Permian sequence. Our simulofions confirm fhat fhe emplace- 
ment mechonism and amount of fracfuring in fhe host rocks sftrongly depend on fhe foughness 
and sfiffness of fhe host rocks. Our results coll for preserving access for geologists and students to 
fhese exceptionol field sites to confinue studying complex magma intrusion mechonisms in 
sedimenfory basins, wifh global and planefory implicofions. 

Emoail: sampoppeecbk.waow.pl 
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Our sfudy of boreholes, seismic survey, and mognefic dota from the region between fhe Bolfic 
Basin and the Lublin Basin indicates fhe existence of numerous buried infrusions and effusive 
complexes, most of fhem unnoficed so for, fogetfher with a few well-studied igneous mossifs. They 
all are of alkaline charactfer and developed in a time spon of c. 350 to 338 Mo. Nonefheless, fhe 
moain cluster of fhe TDM ages indicofes fha fhe exfraction of porental magmos from its mantle 
source fook place c. 1.25-0.85 Ga during fhe Grenville orogeny and the exfension related to 

fhe break-up of fhe Rodinia/Pannofia supercopnfinent. In fhe cenfrol port of fhe Bolfic Basin, deep 
seismic data reveal fthe presence of large sills, extending at leost 160 km (N-S), emplaced in 
fhe crysfalline basement at depfhs of 7–18 km [Pastek-Polik Deep Sills). In the Lublin Bosin, fne 
same dota disclose deep sills iin fhe sedimenfary cover at a depth of c. 5.5–6.5 km, extending 
for c. 50 km {Minkowice-Pliszczyn Sills). Bofh coincide with shollower, sub-seismic scaole lower 
Carboniferous infrusions. Convenfionol 2D seismic data allows us fo demonsftrafe fhe presence 
of a sill system in fhe lower port of fhe Silurian secfion {extending c. 150 km N—S), located in 
fhe middle port of the offshore Boltic Basin (Gdansk-Dolders Sills). All fhese igneoUus rocks occur 
in fhe coherent region and constitufe a hifherto unrecognised Lublin-Baltic Mississippian Igne- 
ous Province {>120,000 km?), which possibly extfends to fhe wesfern offshore Bolfic Bosin. Ils den- 
udofion is evidenced by fhe Mississippian volcaniclosfic formoafions of high fhickness, developed 
in fne adjacent boasins. The igneous acfivify was friggered by fhermal anomoly and/or monile 
decompression caused by stress field reorganizoafion, induced by fhe Variscan colulision. Mississip- 
pian igneous actfivity affected palaeo-fhermol regime of fhe pre-Corboniferous sedimentary 
successions of fhe Baltic Basin and fhe Lublin-Lviv Basin, locally leading fo fhe development of 
anomaolously high vertical gradients of fhermal moturity. Thisinduced a phose of oil and genera- 
fion from fhe lower Paleozoic source rocks. Thermal anomolies led also to a porosity reducfion of 
fhe Cambrion reservoir rock. Moreover, igneous activity determined fhe composition of notural 
gos dissolved in the brines wifhin fhe sedimentary cover, locally causing a high confent of nitro- 
gen, hydrogen, helium, CO,, and argon in total gos. 

This study was supported by NCN gronf UMO-2021/41/B/ST10/03550. 
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Voriscan orogeny in Europe impacted fhe development of fhe foreland plote, affecting subsidence 
and uplift histories and/or imposing tectonic deformafions. An example of fhe Variscon distal foreland 
deformotion is fhe eorly Mississippian mojor unconformify {referred to as fhe Bretonion) in fhe Lublin-Lviv 
Basin, located ot fhe SW slope of fhe East EUropeon Croton. The unconformity divides fhe pre-Carbon- 
iferous rock complexes, being fhe subject to loferolly differentiated upliff and erosion, from fhe post- 
tectonic sedimentary cover of fhe upper Viseon fo Westpholian age. The early Mississippian uplift 
separated fhe Lublin-Lviv Basin into severol tectonic blocks, which differin ferms of strofigraphic exftent 
of erosion cutffing fhe sedimentary cover down to fhe differenflevels of fhe Devonion, fhe lower Paleo- 
zoic or fhe Precambrion basemenl. The estimofed thickness of eroded sediments vories between indi- 
viduol blocks ranging from a few hundred to c. 2500 m at moximum. The eorly Mississippian upliff was 
associafed with fhe development of a grid of faults, offsets of which usuolly range between a few 
hundred mefers fo c. 2000 m at maximum. Their structurol style, revealed by seismic data, is mosfly 
franspressive. This is additionally confirmed by an echelon poattern of some foults, which indicate 
a dextral strike-slip component. Soutfh and NE of fhe Lublin Synclinorium, fhe franspression-driven uplift 
wos assisted by fhermol doming, indicated by the oval shape of fhe zones wilh maximum thickness of 
eroded section, as well as by fheir coincidence with fhe locofion of Mississippian igneous infrusions and 
effusive rocks. An incipienf lotest Fomennion phose of uplift and erosion is expressed by composifion 
of sandstones and conglomerotes of fhe Hulcze Formofion (Lublin Synclinorium, SE Poland) and con- 
glomerofes and olistoliths of fhe TUmin Series [soufh of fhe Volodymyr Volynskyi Fault, W Ukroine), con- 
aining lithoclosts, pebbles and blocks of fhe locol Ediacaron, lower Poleozoic and Devonion rocks. 
he SW port of fhe Lublin-Lviv Bosin is distinguished as fhe Rodom-Krašnik Zone, previously considered 

devoid of Carboniferous. However, wihhin fhis zone, seismic doto locailly also indicate fhe presence of 
angular unconformity between Devonion and Carboniferous. This is confirmed by legacy data of a 
'ew deep boreholes, revealing Carboniferous deposits resting on various strotigraphic units of fhe De- 
vonion. Therefore, we postulofe fhat fhe Mississippian fectonic deformotfion, upliff, and erosion of- 
ecfed also fhe Radom-Krošnik Zone. The hiotus reloted to fhe Mississippian uplift and deformofions 
covers fime span of o least 15 My, i.e. {lafest Fumennion-9) Tournoision fto early Viseon. It coincides in 
ime with fhe mojor tectonic events within Variscan orogeny, such as fhe ferminofion of convergence 
and confinent-confinenf collision, as well as high-grade metamorphism. Having no ofher pofenftiol 
source of fecftonic stress, fhe gid of franspressive faults and fhe upliff in fhe Lublin-Lviv Bosin are inter- 
preted here os fhe infraplate deformafions imposed by fhe Variscan orogeny in its distal foreland. 

his study was supported by NCN gronf UMO-2021/41/B/ST10/03550. 
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n fhis broad overview, | summorize 
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ion, or did postrift salt deposition f 
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riff), did prerift salt 

eifher by ongoing ri 
fhinning of fhe salf, or by salf evacuation and 
fhe basin margins due to t 

flow and fhe consequenf lotera shiftin crustalload 
loading subsidence due to sedimenftofion wi 
f;instead, quanfitofive restorafions fhat determine choanging solt fhickness fhrough fil 
ired. For example, movement of salt from a graben onto the riff shoulder counfers 

some of fhe effects 
he fiming of riffing when salt fills or partially fi 

hermol subsidence 

mplicates mony ospects of basin ana 
of salt fhat might be underapprecia 

lIs graben: d 

ow into fhe space creafed during ex' 

fing and fhe associated drop in fhe b 
low info nearby diapirs. Third, basinwi 
can be enhanced by proximal-to-di 
.Fourth, simple backstfripping and ca 
be inaccurofe if fhe suprosalt strata 

|| 

flexural subsidence generofed by groben fill. 
ochfhonous or ollochfhonous, perturbs normal sedimentf compoction due to its load and also 

impermeobility and fhus pofenfiolimpact on pore pressure. In summary, a proper understand- 
t and its evolution is a prerequisite for reolistic analysis of basin formafion during and 

eer crustal extension in salt-bearing rift basins. 

assified as preriff, early synriff, late synrift, 
fo ofher sedimenfary rocks – it isincom- 

ysis. 
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Finally, fhe emplacement of salt, whe her 
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MULTISTAGE SELECTIVE DIAGENESIS 
INCREASING PORO-PERM PROPERTIES 
OF ANISIAN SPONGE-MICROBIAL-CORAL 
PATCH REEFS AND ADJACENT FACIES 
IN THE MUSCHELKALK OF UPPER SILESIA, 
SOUTHERN POLAND 
Iga Ryczkowska 

Institute of Geologicol Sciences, Jagiellonian University, Krakow, Poland 

Carbonofe rocks, porficularly reefs and fheir surrounding facies, are importonf reservoirs for variOUs 
resources. Their obility fo store depends on fheir primary composition and diagenefic history. 

This study reconsfructs fhe influence of multistage selecfive diagenesis on fhe pore system evolufion 
and porosity-permeobility properties of fhe Anisian fropical reef system (Karchowice and Diplopora 
Beds) in fhe Muschelkalik of Upper Silesiq, soufhern Poland, by combining field work, rock slab observa- 
fions, standard and cafhodolUminescence pefrography, bulk and SIMS carbon and oxygen stoable 
isotope anoalyses, porosity-permeobility plug study, and compufer imoge analysis of macroporosity 
{> 1 cm across). 

The reef system comprises ftwo levels of sponge-microbiol-corol mound5s, surrounded by various bio- 
clostic, peloidal and micritic facies wifh Balanoglossites burrows. The strafa have undergone o complex 
diagenefic evolution influenced by diverse fluids {marine, saoline, meteoric) and diogenetic environ- 
menits [shollow substratol, buriol, felogenic). The key diagenetic processes include [in chronological 
order): 1) early-marine precipitafion of isopachous fibrous rims; 2) early dissolutfion during exposure; 3) 
brine reflux dolomitizofion; 4) potchy silicificotion; 5) recrystallizofion; 6) burial calcite cementofion by 
heoted morine fluid; 7) deposition of vadose silt; 8)] meteoric colcite cemenftotion; 9) chemicol com- 
poaction; 10) fracturing; and 11) finol karstificafion, dedolomifizafion, iron oxide precipitation, and 
Liesegang ring formofion due fto meteoric wafer during Cenozoic telogenesis. 

Numerous processes were selecfive and affected fhe same (more permeoble) parts of fhe rocks. The 
strota display a wide range of porosity [0 fo 39.7%) and permobility (0,05 to 66,1 mD), with fhe highest 
values occurring in fhe reefs and burrowed facies. Lofe dissolufion pores dominofe and originoted from 
selective removoal of dolomitized micrife wifhin burrows and between sponge-microbial automicrite as 
well as dolomife crystals, whereas primary and eorly pores are essenfiolly occluded wifh coalcite ce- 
ments. The pores range in geomefry aond size, from sub-mm-scale dolomolds, fhrough cm-scole vUgs, 
caverns, and chonnels, to rare caves Up fo 2 m GCTOss. 

This study demonsfrates fhe fransformation of fhe reef system from a fight fo a porous formotfion, driven 
by multistage selecfive diagenesis and fluid flow, which amplified subflle permeobility variotions befween 
differenf fypes of micrite. 

Emoil: iga.ryczkowskadoctorol.uj.edu.pl 
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THE DEEP THERMAL FIELD IN PLATE TECTONICS 
Magdoalena Schec k-Wenderofh !'? 

! 1GFZ Germon Research Centre for Geosciences, Secfion 6.1, Poftsdam, Germany; ?Faculty 
of Georesources and Motferiol Engineering, RWTH Aachen, Aachen, Germany 

Co-autlhors: Judifh Boff!, Mauro Cacoce, Denis Anikiev! and Ajay Kumori 

The Wilson Cycle creofes specific lithnospheric configura 
physical configurofion. With 3D data-infegrofed mode 
fhe Earth's crust have choracteristic fhermol fields depending on fhe seffing and discuss the first- 
order controlling factors for fhese differences. We find fhat 
moin factors are relevan 
confributions of radiogenic heot in response 

he spofial variations in average geofhermol gra and (3 

: {1) the distribution of different t 

sphere fhickness. Depending on the sefting, fhe configura 
properties leads to -speci 
fion. Riffs can be hot or 

s we sl 

haracferized by a distinct geo- 
how how fhe upper few km of 

always fhe superposed effects of fhree 
conductivifies, {2) fhe variable 

o variofions in crustal fhickness and composifion, 
dient in response to fhe fhermol litho- 
ion-dependent distribution of fhermal 

ic 3D fhermoil fields fhatin fturn control 
cold depending on the riffing mode, 

he locol rheology and deforma- 

fhe amount of sftretching and 
fhe fime since rift initiotion. Accordingly, fhe “fThermoal anomoly" in fhe Upper Rhine Graben 
{Freymork et ol., 2017) is almost unrelofed to ri 
rican Rift System [Sippel e al., 2017) clearly relates fo an im 
can be hoftfer on fheir oceonic or fheir continental side d 
oceon (Gholomrezoie et ol., 2018). Accordingly, fhe South Atlanfic margins are colder oceanward 
as fhere on old oceonic li 

fing whereas the hermol anomoly in fhe Eost Af- 
pinging monfle plume. Passive margins 
epending on tfhe age of fhe adjacent 

hosphere is presenf. In confrastin fhe North Aflanfic fthe younger ocean 

and the superposed effects of fhe Iceland plume result in shallow emperotures increasing ocean- 
ward [{Dacol et al., 2023). Orogens always have a hoffer crust fhan fheir forelands as 
fhe tfopographic effect s uUperposed with fhickening of fh eir radiogenic felsic crystalline crustal 
units lead fo higher femperotures in fhe upper 20 km of fhe crust fhan o fhe same depthh levels 
within fhe adjacenf forelands. This hotter orogenic crust ex 
ity in orogens as fhe Andes [Picedoa et ol., 2022) or fhe Alpine Himalayon Chain {Kumor et al., 
2023). We present a comporofive overview of fhese first-order differences and discuss 
fhe sefting-specific consequences. 

plains fhe lacking deep crustal seismic- 
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DEEP-SEATED, FAULTS-DRIVEN GEOTHERMAL 
RESOURCES IN THE HIMALAYA-KARAKORAM 
OROGENIC BELT, NORTHERN PAKISTAN 
Mumtaz MU hammad Shah! 
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ram, and eoste 

SIOns. 

supported by t 

COUnfry rOCks. 

sions, exhibits e 
WI 

This study high 

he norfhern Pokistoan lies within fhe collision zone of fhe Indian and Asion plates encompossing 
he Himalayaq, Kohistan, and Karakoram regions. These regions ore port of fhe Himalayan Geo- 
hermoal Belt, which extends across 3000 km along fthe Himalayos, with numerous ho? springs re- 

sulfing from high geothermol gradients. These gradients ore driven by radiogenic heaf producfion 
RHP), deep exhumotion, ond the infilfrafion of meteoric wafer along faults. 

o assess geofhermoal pofenfialin fhese regions, we ufilized sofellite-based remofe sensing, radio- 
genic heot producfion and fhermal modelling. The Nanga Parbof Mossif (NPM), centfral Karako- 

rn Korakoram emerge as promising geofhermol targets with bofh hydrofhermal 

and hofl-dry rock systems. The Roikof Volley, Astore River, and Rupol-Tarishing areas of NPM con- 
ain radioelement-enriched hofl rocks undergoing rapid exhumotion, creofing favorable condi- 
ions for geofhermol activity. Active geofhermol systems linked to fhe Raikot fault reveol signs of 
high heot flow and surface fhermol anomolies, with estimated subsurface femperotures of ~100%C 
at 2–3 km depths. The Astore River cuts fhrough high-RHP [~4.5 pWm"*" gneisses, while fhe Raikot 
Valley feotures a steoaming geyser at Tato, indicoting shollow intferaction with young gronikhic infrU- 

n fhe cenfrol Karakoram, fhe Hunza oand Shigor valleys show moderofe geofhermoal pofentiol, 

he presence of radiogenic gronites [~4 pWm”") and hydrofhermoci alterotions in 
he Korakoram botholitfh, with a high lineoment density and young gronific infru- 
evoted surface heot flow {+100 mWm"?) ond fhe pofential for a hot-dry rock system 

h femperofures exceeding 100*C at dephhs of 2–3 km. 

ights fhe geofhermoal pofentiol in fhe Raoikot, Hunza, and Saltoro volleys, where 
high-temperoture hof springs could support geofhermai power productfion. Estimated subsurface 
ftemperofures range from 100—200*C at depths of ~2-3 km, sufficient tfo sustain geofhermol pow- 
er plants. Addi ionolly, advanced geofhermol technologies, such as closed-loop heat exchang- 

ers, could be implemenfed fo enhance heot recovery while minimizing induced seismicify risks. 

Email: mshah&qau.edu.pk 
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EXOTIC PROVENANCE OF THE MIDDLE 
CARBONIFEROUS SANDSTONES OF 
THE DONETS BASIN ACCORDING TO 
THE RESULTS OF THE U-PB ZIRCON DATING 
Leonid Shuml 
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Buhor an 

According fo fhe 
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all fhese reveal similar H 
varies in age from 
group includes fwo sub-groups derived from differenf sources: 
#HfT = +11...+3), and (2) zircons derived from crustal 
Older groins are re 
formed between 1 

yanskyy 

dyslav Shumlyanskyy 

moin coa 
CeOUs rocI 
aholny rid 
fhe detri 

rom 

ed omit rom further considera 

nternofional stratigrophic chort, 
zircon in sandstone was dated a 
ion. In total, 6 of 37 studied cryst. 

iso' 
454 to 63 Ma and hos voriable H 

afive: 

e Carboniferous deposits of fhe Donets Basin (Donbas 
-productfive horizon. The lower port of 
ks fhat virtually confain no coal. Thes 
ge. A sample of fine-grained sands 
al moferial of fhe Dyakivska Grou 

ion. 

fhe age of fhe 

326 + 2 Ma 
ls yielded 

fisotope C. 

sources {age = 
y rore: 4 crystals yielded ages between 740 

900 and 3000 Mo. Most of fhese have negotfive el 

Geologiccal Sciences, Polish Academy of Sciences, Krak6w, Poland 

contoin over 100 coaol seams 

fhe C2 comprises argilluaceous 
e rocks crop oufin fhe central 

one wos collecfed to define 
p (C2dk) fhat crops oufin fhe Hostry 

fhis sample were analysed for U-Pb and Hf isotopes using fhe LA-ICP- 
ins were dafed, 37 of which yielded less fhan 15% o discordanf ages. The remoin- 

Dyokivska Group is ca. 320 Ma, 

„i.e. neorly idenficol fo the presumed 
ages between 362 Mo ond 326 Ma; 

ope composition: geHfT = —7.3...-3.5. The argest group of 15 zircon groins 
omposition: eHfT from +11 to —12.9. This 
1) juvenile zircons [age = 454–595 Ma, 

532-631 Mo, eEHfT = -0.2...-12.9). 
o 1080 Mq, and 10 crystals were 

HfT volues. 

Lower Precambrion rock complexes of fhe Ukroinion shield {and Sarmotio in generol) represent 
a minor source of fhe detrital moferiol, and their shore is close fto 25%. The rest of fhe zircon Crys- 
fals originate from younger sources locofed outside fhe Ukroinian Shield. At least fhree sources 
con be idenfified. One of fhem is juvenile whereos the rest two represenf remobilized crustol rocks. 
We ossume fhot tfhese sources of fhe defrital moferial were located wifhin fhe Crimea-North- 
Caucaosus orogen ic belt. 

Email: Ishumlyanskyyyahoo.com 
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INTERNAL STRUCTURE OF UPPER JURASSIC 
SUBSURFACE CARBONATE BUILD-UPS IN 
SE POLAND – AN INSIGHT FROM SEISMIC 
FORWARD MODELLING SUPPORTED 
BY OUTCROP ANALOGUES 
tukasz Stonkqa! 

\Institute of Geologicaol Sciences, Polish AcCademy of Sciences, Warsow, Poland 

Co-authors: Morcin Krojewski? and Piotfr Krzywiec!' 

ŽAGH University of Science and Technology, Krakow, Poland 

The Upper Jurossic deposifional system in south-eosfern Poland developed wifhin fthe nor 
margin of fhe Tefhys shelf. Significont parts of fhe Oxfordion-Lower Kimmeridgion successio 

hern 

n are 
exposed in fhe Krukow-Czestochowa Uploand (KCU), including large carbonofe build-ups, mostly 
forming hetferogeneous complexes. The study orea, located in fhe centfral Miech6w Trough, remoins 
one of fhe leosf known ports of fhe bosin. This is moinly due to fhe lack of outcrops of Upper Juras- 
sic rocks. Recenfly, fhe subsurface system of fhe Upper Jurassic carbonofte build-ups has 
interpreted from relofively dense coverage of 2D seismic dota calibrated by deep wells. 
study, we presenf a verificafion of fhe infernol structure of fhe studied carbonofe build-u 
opplying zero-offset fheorefical wave field modelling and comparing 
wifh field analogues from fthe adjacent KCU. The construcfion of each 

y conducfed seismic-sfrotigraphic inferpretofions. Key velocity and 
rom the fwo modern explorofion wells fha 

was based on previous 
sity data were derived 
build-ups. In fhe model 
ing internal geometries, 
vals, which correspon 

ing process, outcro. 

„ lithology, and facii 

A comporison of the modelling results wifh 
ment befween fthe iden 
analogues. The subsur ace carbonoftfe bu 

d with fhe distincti 

fified seismic intervals and fhe lithological in 

p analogues were used 

es. Thislled to fhe idenfi 
ve internal structure o 

ild-Ups were found to c 

been 
n fhis 

ps by 
he resulting synfhefic data 
seismic-geological model 

den- 

partially drilled fne carbonate 
to volidofe finer details, includ- 
icafion of several seismic inter- 
fhe given organic complex. 

he recl seismic dota reveoled a high degree of agree- 
ervols described in fhe ouUfcrop 
orrelate well with fhose dOCU- 

menfed in the KCU, fhereby providing a more detailed regionol insighf into fhis part of fhe basin 
fhon hoas previously been possible. The ree 
limestones, separated by fhin fo medium bedded pelitic limestones and morly limestones. 
The infernal structure ol 
frequenfly shapes fhe amplitude contrasts 
erable challenge for accurofe seismic inferpretofion, wifh fhe basement exhibifing portial influence 
from velocify pull-ups. 

al complexes comprise 

The hybrid corbonofe build-ups is markedly in 

fwo principal levels of mossive 

luenced by porosity, which 
„The initiol segments of he sfrucfures presenf a consid- 

Acknowledgements: San Leon Energy is fhanked for access to seismic and well data used in fhe 
study. We also fhank S&P Globol for providing fhe Kingdom soffwore. 
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INFLUENCE OF ANHYDRITE INTERLAYERS ON 
THE STRUCTURAL STABILITY OF SALT CAVERNS 
Michqt Stotwihnski 

Polish Geologicoal Institufe – Notionol Research Institufte, Computotionol Geology Loborotory, 

Wroctaw, Poland 

Co-authors: Marto Adomuszek and Morcin Dqbrowski 

Polish Geologicoal Instituf – Notionol Research Institufe, Computotionol Geology Loborotory, 

Wroctaw, Poland 

The globol shift fowards net-zero carbon emissions, coupled with concerns aboul energy secU- 
rity, has driven increased use of renewobles. Among fhese, wind and solor fechnologies have 
goined significant popularity. However, fheir intermitftent nafure, i.e. fheir power depends on 
fransienf afmospheric conditions and vaories over fime, inftroduces chollenges for mointoining 
a consistenf energy supply. This variability imposes a need for efficienf energy storage solufion 
fhat can coplure fhe excess energy generofed during high-power periods and releose it during 
ow-productfion fimes. One of fhe most promising tfechnologies is fhe Power-to-Gas fechnology, 
which involves producing hydrogen fhrough wofer elecfrolysis. The produced hydrogen fthen 
requires storage for lofer use, e.g. in underground caverns leached in rock solt deposits. 

n Poland, suitable locofions for undergrounqd sforage oare offen found wifhin bedded salt depos- 
its. However, fhese deposits locolly contoin non-hoalite inferlayers fhat con infroduce severaol chol- 
enges: (I) fheir leaching rofe differs significanfly from fhot of holite, leading to irregulor cavern 
geometry; [{2] fthey can be more permeoble thon rock salt, pofenfiolly creating patfhways for 
eokage, and [(3) their mechonicoal properties {eifher stiff and brittle or fasft-creeping) can impact 
cavern stobilitfy. 

n fhis study, we numerically investigate fhe role for non-holite inferlayers, such as anhydrite, on fhe 
mechonicci stobility of fhe salt cavern. The geomefricol characteristics of our model is based on 
fhe observofions from fhe solt deposit on teba Elevofion in norfhern Poland. We conducted a range 
of numerical simulafions Using in-house built Finifte Element Method codes in MATLAB. The cavern 
woas simplified to a 2D holf-section fhrough applicotfion of axisymmetric geomefry and oppropri- 
ately modified constitutive equofions. In fhe simulofions we tested the role of (1) inferlayer fhickness, 
(2) its position within fhe salt bed, (3) cavern geomefry, and (4) mechonicol properties of rock salt 
and fhe inferlayer, analysing fhe resulting stress, stroin and velocity distributfions around fhe cavern. 

Emoil: mslofe'pgi.gov.pl 
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UPPER CRETACEOUS SYN-INVERSION 
DEPOSITIONAL SYSTEMS IN 
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A comprehensive seismic-sfratigraphic analysis of fhe Upper Cretaceous succession conducted 
in fhe SW marginol port of fhe East Europeon Craton {EEC]} in NE Poland ollowed characterizafion 
of the Upper Cretaceous depositional systems significonfly influenced by fhe inversion of fhe Pol- 
ish Bosin. In our sti udy, we Ufilized 2D seismic profiles, including regionol dofa from fhe PolandSPANTM 
seismic survey. Geologicol and geophysicol data from deep wells were used fo calibrafion. 

The Late Crefaceous-Palaeogene inversion of fhe Polish Basin caused subsftanficl uplift in its 
central port, fhe Mid-Polish Trough, resulting in fhe formofion of fhe Mid-Polish Anficlinorium. 
Seismic dota froi m the NE flank of fhe Anficlinorium revealed fhot fhis uplift and fhe associated 
ftectonic acfivify had a profound influence on depositional pottferns in fhe study areq, e.g. fhick- 
ness changes, erosionoal incisions, clinoforms and numerous unconformities were observed. These 
seismic features 
Structure and th 

were correlafed with the acfivify of inversion strucfures, i.e. Koszalin-Chojnice 
e Nowe Miasto-Zawichost Fault Zone, which funcfioned both as morphological 

barriers and as alimentary areoas for fhe Polish Basin. We suggest fhot confour currents flowed 
along these stru ctures. Nofobly, our study describes a previously undocumenfed regionol infra- 
Upper Cretoceous unconformify extending over 400 km. This unconformify separofes fhe Upper 
Cretaceous succession into ftwo units: a lower one with layer-coke geometry and an upper one 

wifh low-angle clinoforms pinches-out towords fhe SE. 

he deposifiona 
ional systems, d 
mentaory succes 

ectonics as wel 
Additionolly, mo 

SPANMM seismic d 
modeling softwoi 

I architecture of fhe Upper Cretaceous, shaped by fronsverse and oxiol deposi- 
eviofes from fhe fraditionol layer-cake model commonly used to describe sedi- 
sions within fhe EEC. The evolufion of this architecfure is attributed to inversion 

I as associated regional lithospheric buckling along fhe SW morgin of fhe EEC. 
delling of fhe developmenf of selected elements of fhe Upper Cretaceous dep- 

osifional architfecture revealed by fhe PolandSPANTM data was performed, and preliminary results 
confirm fheir relafionship with inversion fectonics. 

his research was funded by NCN grants 2015/17/B/ST10/03411 and 2018/29/B/ST10/02947. The Poland- 
ata were provided by ION Geophysical, the academic license for fhe strotfigraphic 
re {DionisosFlow) by Beicip-Fronlab and fhe academic license for seismic inferpreta- 

ion soffwoare by 
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OF THE BLACK SEA: INSIGHTS FROM 
THE UKRAINIAN SECTOR 
Sergiy Stovba 
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Ukroine; *Taras Shevc henko Nofionol U niversity of Kyiv, Kyiv, Ukraine 

This study is based on tfhe inferprefofion of an exfensive se? of seismic profiles and palaeogeo- 
graphicol reconstruc 

faults in fhe study area were inverted 
ions supported by ofher geologicol data. Many if no? oll of fhe riff-related 

since fhe middle Eocene, accomponied by folding of 
strata within syn-rift [half)grabens. Confraction in fhe middle Eocene formed o large folded 
landmass fhat occupied a wide areq,i 
and most of fhe eosfern Black Seo. The 

fo basin subsidence and subsequenft marine fransgression unfil almost oll the land was again 
submerged below sea level by the Eoril 

ncluding fhe norfhern port of fhe Wesfern Black Sea Bosin 
Eocene landmoss wos fhereoffer reduced by erosion due 

y Miocene. Up to 5 km of fhe pre-late Eocene sediments 
were erodedi The second significant period of contracfion occurred in fhe Sarmofian (Late Mio- 
cene) with folding/fhrusting graduaolly ending by Ponfian time. This S-N contraction made a de- 
cisive contribution fo fhe generafion and growfth of fhrusts with vertical offsets of 2-3 km and 
numerous anficlines with amplitudes o' 
sholllow and deep-wotfer ports of fhe BS and fhe enfire Crimeon Peninsula and its related crustal 
deformofion wos formed ot this fime. 
cofed prior fo and during subsequenf subsidence. The formofion of lakes and islands during 
later marine fransgression, as well os ti 
fhe shoreline of fhe landmoss, suggest 
shollow sea with woter depfths of a few 
subsidence in fhe Quofernory appeors to have reacfivated normol foaulting of fhe previously in- 
verted soufh-dipping rift faulfs along 
area also caused local compressionol sfresses, which activated additional growth of some folds 
and fhrusts up to fhe presenf fime. It was only in fhe Pliocene fha fhe accelerated subsidence 
begon, leading to the formofion of fhe deep-wotfer BS seen af fhe presenft-day. An important 
implicafion of fhe results is fhat fhe widely-held assumpfion about fhe BS as a deep morine bosin 
wifth water depths of 2000 m ond more since Cretaceous riffting is unlikely. 

Emoil: stovbasmegmoil 
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up to 2 km. An E-W broad landmoss crossing the present 

The crests of most folds were severely eroded and frun- 

he infernol architecfure of sedimenfary sequences near 
Thoaf unfil the end of fhe Pliocene fhe BS wos a relafively 
hundred mefers. The mechoniccl response to rapid bosin 

.com 

he soufhern coost of Crimeo. The normol faulting in this
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*Doctoroal School of Earth Sciences, Eoftvos Lorand University, Budopesf, Hungary; ”Dr. Benedek 
Geza Rehobilitotion Hospital, Covasna, Romania 

Dry and wef coarbon dioxide emanofions occurin fhe East Corpothians within and nearby the Neo- 
gene-Quoternary volconic range mosfly around fhe youngest volconic areos. Traditionally fhey are 
assigned fo fhe so-colled “post-volcanic activity". However, a close scrufiny of fhe distribution of fhese 
feafures shows fho? neither fheir locatfion wifh respect volconic areos, nor fhe age of volconic acfiv- 
ity do not show ony significant correlation between fhe occurrence of fhe emonotions and volcan- 
ism. For instance, CO,-rich mineral wofer springs are known in fhe Oos-Gufđi Mtis. where volcanic 
activity finished ca. 8 My ago. In fhe “subvolconic zone” where magmoa never reached the surface 
moany minerol wofer springs are also found. CO, emergences ore located far oway from any post 
volconic activity at Borsec, eoast of fthe Cčlimoni Mts. where volcoanism ceased co. 6.8 My ago, or at 
SIlanic Moldova on fhe eastern side of fhe East Carpathions were no volcanic acfivify occurred at 
all. Furfher clues agoinst fhe “post-volcanic" origin of fhe gas emoanotfions include concepluol con- 
siderafions (fhe dissolved magmotic volofiles fend to be releosed eorliest, and nof preserved os late 
residual fluids wifhin fhe volcanic plumbing system to feed "post-volconic" monifestafions) and ana- 
lytical resultls (He isotopic composifions indicate monlile origin of otleast port of fhe CO, emonotfions]). 
The lack of direct space and fime relafionships between the fluid emonofions and volconism, os well 
as ofher evidences, call for alternative explanofions and a paradigm shift. According to fheoreficol 
considerofions and our new resulfs a novel explanatory concepf is emerging. Origin from decaying 
crustal magma storage con be excluded.i Instead, fhe recent "pargososphere hypofhesis" provides 
a better concepluoal interpretafion frumework: fthe subcrustal origin of CO, is exploined by decor- 
bonizafion at ca. 70 km depfh prompfed by tfhe crystallization of partial melts in fhe cooling asfhe- 
nosphere below. According to a coase study of fluid emanofions at Covosna ftown, with no volcanism 
in fhe close vicinity, fhe manftle component of fhe emonoting goses con have multiple origins at 
subcrustal depfhs (slab dehydrofion, asthenosphere upwelling and the lithospheric monile) whereas 
liinospheric-scale deformafions enhance upward fluid flow into fhe crust where metamorphic reac- 
fions by decorbonizaofion and devolotfilizoftion processes may confribufe to further fluid generofion. 
Although no magmo sforage processes ore considered to explain surface fluid emanotions in 
fhe vicinifty of Neogene-Quoternary volcoanic oreos, indirect causal links between volcanism and 
deep-origin fluid fluxes cannof be excluded. We propose fhat volcanism-related tectonic processes 
creafed favorable channels as pothways for fhe fluid flow fhus explaining fhe higher abundonce of 
emoanofion spotsin fhe close vicinity of fhe most recenily active volcanic areas. 

Email: szakacse'sapientia.ro 
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NORTHERN APENNINE BURIED STRUCTURES 
OBSERVED FROM ANALYSES OF 
GEOPHYSICAL DATA TO EVALUATE 
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The geofhermol resources are disfributed wifhin fhe crust and fhus fhe characferization of 
fhe shollow fectonic structures is cruciol for planning explorofion and exploitation of fhe geother- 
moal reservoirs. In fhe InGEO PRIN 2022 PNRR project {Innovafion in GEOfhermoal resources and 
reserves polenfial ossessmenf for fhe decarbonisafion of power/thermoai sectors), which hoas re- 
ceived funding from Europeon Union, Next Generotion EU, we develop an innovoftive explorafion 
workflow, integroting geological/geophysical data, organized to moke avoilable a sort of deci- 
sion supporf system of geofhermocl projects. 

We focus our study on fhe Northern Apennine buried structures, belonging fo fhe Romagna and 
Ferrora Folds (RFF), which show a relafively low geofhermal gradienfts, wifhin fhe deep carbonate 
units (+14?C/km), and o significanfly higher fhermol gradient (+53"*C/km) in the overlying imper- 
meoble cover. According to fhese evidences, fluid fhermol convection occurrs in fhe deep- 
seoted carbonofe unilts of Mesozoic age, composing fhe local geofhermoli reservoir. 

The shollow crust is investigated fhrough o ftotol of 535 deep explorafory wells {[VIDEPI dotabose: 
https://www.videpi.com/videpi/videpi.asp), with depths ranging from 0.5 up fo 6.5 km below 
ground level. They provide essenfial informafion, concerning lithostratigraphy, femperafures 
meoasured during drilling stops, ond geophysical logs, which are used fo implement a geologica 
mogel of tfhe shallow structures in a componion study. 

On fhe ofher hand, the results of severol geophysicol investigofions, recenfly corried outin fhe Alps 
and Po ploin, are used to idenfify the depfh of fhe moin crustal disconfinuities, lateral variafions o 
Bouguer aonomaolies, seismic velocities. The comparison between tfhe Vp ond Vs-dephfh distribution 
help idenfify bofh fhe moin crustal layers and areos of crustal fhickening. We observe a good cor- 
respondence between the low seismic velocities, characterizing fhe shollow crust of fhe RFF, and 
negofive Bouguer anomolies. We olso nofice fhaf fhe velocify in fhe shoallow crusf is consistent with 
fhat obtained from tfhe lineor regression between fhe P-wave sonic velocity and depth for 
fhe cemenfed soand. The Moho depfh, reconsfructed by esfimatfing fhe depth of the iso-velocity 
conftour of 4.1 km/s, increases tfowards fhe Apennines, from ~27 km fo ~48 km, as fhe velocify in 
fhe sub-crustol lifhosphere, which is low in fhe centrol port of fhe study area, likely due tfo a loca 
asfhenospheric upwelling. 

Emoil: mtesauro6eunits.it 
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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 CO, STORAGE 
Moria I. Waksmundzka 

Polish Geological Institute – Nofional Research Institufe, Warsaw, Poland 

Bosed on lithofacies, cyclicifty and sequence sfrafigraphy anolysis, fhe depositional architecfure 
wifhin fhe Corboniferous sedimentary fill of fhe Lublin Basin, as well as polaeogeography was 
reconstructfed. Elements of fhe depositional architecture have been characferized – :edimen- 
fary environments, i.e. shallow clay and carbonofe shelf, delta, fluviol environments and hyper- 
concenfrafed flows. The lithofacies-stratigraphic succession is characferized by large voriobility, 
related with cyclic appearonce of porticulor sedimentary environments, as well as fhe modifying 
influence of relafive sea-level oscillations and local fectonics. These factor were decisive for fhe 
infilling of fhne accommodotion spoace in fhe bosin, as well as fhe mid- and post-Carboniferous 
erosion. The lowstand systems fracts are choracterized by deposits of bruided, meandering and 
anasfomosing rivers, which flew in incised volleys, where hyperconcentrofed flows also took place. 
he fransgressive and highstand systems fracts are dominafed by delta, as well as shallow clay 

and carbonofe shelf facies. The fhickness relafionships of deposits represenfing vorious environ- 
ments wifhin fhe Tournoisian-Viseon indicote a delta-morine deposifionol regime, and within 
he Serpukhovian–eorliest Bashkirian – a delta regime. In fhe Bashkirian, fhe shallow shelf and 
delfa environments were largely replaced by confinenftal areas wifh fluvial sedimentoftion. 
he morine bosin existed till fhe end of Westpholian A (middle Boshkirian), whereos in the lote 
Boshkiriuan-Moscovion deposifion took place solely in a confinenfal-fluvial environment. Palae- 
ofhickness onalysis indicates fhat beginning from fhe Tournaisian-Visean fto fhe eorly Bashkirian, 
a depocentfre developed close to fhe soufhern moargin of the Lublin Basin; it graduolly shifted to 
he SE of fhe bosin. In fhe late Bashkiriun-Moscovion following the reconstruction of fhe porolic 
basin into a confinentol basin, fwo new depocenfres were formed in fhe NW andE of fhe basin. 
Deposifion in fhe basin was ceased by fectonic inversion, which formed its present-day bounda- 
ries, as well as erosionally reduced fhe fop of fhe Carboniferous succession. In fhe Lublin Basin, 
here ore prospects for bauxites in fhe Tournoisian and Visean volcaniclosfic rocks, as well as for 
he accumulofion of hydrocarbons wifhin fhe Bashkirian sandstones {sequences 9, 12, 16, 17) fill- 

ing incised valleys. There were also fhree pofenticl reservoir levels for CO, storage within fhe 
Serpukhovion {sequences 6, 7) and Boshkirian (sequence 11–15) sandstones formed in fhe same 
environments. 

Emoail: morio.vcksmundzkaeppgi.gov.pl
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THE INTEGRATED PREDICTION ERROR FILTER 
ANALYSIS ALGORITHM IN THE RESERVOIR 
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Sebasfian Waszkiewicz' 

\AGH University of Krakow, Krak6w, Pol land 
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žPanTerra Geoconsultonts 

The reservoir properties, os effective porosity and absolufe permeobility, of o geological depos- 
ifs are key factors in analyzing fhe reservoir pofenfial. Well logs are one of fhe highest resolufion 
methoos. Usuolly fhe meosuremenh is corried oufin fhe well every 10 cenfimeters. Unfortunofely, 
even fhe relofively high resolution logging devices can somefimes be insufficienf. The measure- 
ments deliver an averaged reading from fhe area o 
fhe fype of physicol field and fype o 
results is fo use higher resolufion and 

probe. Beyon 

direct method 

investigafion, which varies depending on 
d doubt, one of fhe ways to obtoin better 
s such as core laborofory measurements. 

Therefore, laboratory fests are broadly used to match standard inferpretations made based on 

well logs. However, fhese mefhocds olso hove limifafions. Laborafory measurements provide only 
point informofion on fhe smalil core plug, represenfing the reservoir. Prediction of fhe continUOUus 
parometfers only from fhe welllogs or 

chollenging. Hence, fhe specicol link was invesfigafe' 
supported by fhe advanced log onolysis. The Integra 

{INPEFA)}, calculafed for fhe intensity of fhe gamma ray GR, significanfly improves fhe estimated 
porosity and permeobilify. Moreover, 
provided fthe confinUous poramefers for porosity and 
fo fhe neural nefwork procedure wifhout fhe INPEFA olgorithm. The presented anolyses demon- 

strated fhe pofenfiol of using neurcl nefworksin prediction of fhe confinUous porosity and perme- 
ability curves based on well logs and 
logs and INPEFA curves in a complex, heterogeneous, 

aboratory resu 

nificant improvement of fhe porosify and permeobili 

Emoil: waszkiewicz&eagh.edu.pl 
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rom laboratfory fests, especially in heferogeneoUus rocks, is 
d, regarding the artificial neural nefworks 
ed Prediction Error Filfter Analysis algorifthm 

he INPEFA curves, used as an addifional qualitotive input, 
permeobility more precisely in comporison 

fs. Neural networks conducted on fhe well 

and fhinly-bedded strota resulted in a sig- 
y resolufion in fhe well profile. 
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he Lote Miocene reversol of fau 

shore Yen Boi Basin. The basin is d 
which separofes fhe basin from ti 

gene/Neogene clastic deposits. 
ofic coarse-grained deposits with 
sedimenfaory breccioas ore poralle 
of pebble-sized conglomerofes Wi 

Honoi, Vietnam; Insfitutfe of Geological Sciences, Viefnam Academy of Science and 
echnology, Honoi, Vietnam; “Faculty of Geology: University of Warsaw, Warsaw, Poland, 
sVietnam Petroleum Institute, Petrovieftnam, Viefnam 

he Red River Fault Zone {RRFZ7]} is fhe most important of fhe sfrike-slip faults fhoughf to guide lat- 
erol exfrusion in SE Asia.. The estimoted left lateral displacement along fhe RRF7Z from Eocene to 
Miocene is in fhe range of 200—700 km. Since fhe beginning of fhe Pliocene, fhe kinemofics of 
he RRF7 have reversed to right-laferol, with fhe fotal laterol offset befween 6 km and 60 km. Lorge 
displacements along fhose zone must have resulted in localised shear deformofion and laferal 
extrusion of coherent crustal blocks fowards fhe E and SE since fhe Eocene in response to 
he Himalayoan collision and fhe indentaofion of fhe rigid Indion plafe into Asia. 

It kinemofics was associated with regional inversion of elon- 
goted sedimenfary bosins, as evidenced by offshore and limited onshore seismic doto. To fill 
he gap befween offshore and onshore dota, fhe detoiled field work wos carried ouf in fhe on- 

irecftly Đounded to fhe north by fhe moin bronch of fhe RRFZ, 
he highly metamorphosed Con Voi Mossif. Outcrops of lower 

Palaeozoic rocks form fhe southern boundory of the Yen Boi Bosin. The bosin is filled with Paleo- 
he central and SW ports of fhe basin are dominoted by cha- 
metre-sized olistoliths. Typicolly, fhe bodies of coorse-groained 
to fhe frace of fhe RRFZ. To fhe NE, fhick coorse-clastic series 

ith rare sand lenses occur. In fhe norfhernmost oreqa, lacusfrine 

series with turbidites predominofe. They are chorocferised by heferolithic facies with graded 
bedding, convoluted bedding, synsedimenfaory folds, fool marks, abundant coquina beds and 
numerous floral fruagments. AII clas 
scole strike-slip and normoil foults. 

ic series are sftrongly fectonised and cuf by a series of outcrop- 

In our inferpretofion, fhe confrasfing sedimenfory facies of fhe Yen Boi Bosin have been juxtoposed 
by syn- fo post-depositionol strike-slip movement along fhe RRFZ7Z. Alfhough fhe exposure is patchy, 
fhe locofion of fault splays cutfing a sedimenfary sequence con be fraced using a combinofion 
of SRTM 3 and mognetfic daota. Reconstrucfion of strike-slip displacements along fhe fault splays 
allows fhe original deposifional architecfure of fhe Yen Bai Basin to be reconsfructed. 

Email: anna.wysockafwarda.pan.pl 
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GEOPHYSICAL MODEL 
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Along a 465 km long, SW-NE directed composife seismic reflection profile derived from published 
works, a new gravify model was consfructed from fhe Ligurion Sea fhrough tfthe Northwestern 
portion of fhe Norfhern Apennines to fhe Po Basin os far as Verona province. This infegrated pro- 
file crosses: 1) fhe extended alpine chainin fhe Ligurion seq; 2) fhe complex stack of embricated 
fhrust sheets, which, from fhe lowest fto fhe highest, are fhe metamorphic basemenf ({Tuscan 
metamorphic unit), fhe Mesozoic carbonofe rocks, fhe exhumed or buried Oligocene-Miocene 
{pre-late Messinian) NE-ward migrafing foredeep depocepnters, fhe Ligurian allochfhonous nap- 
pes: 3) the late Messinion to recent foredeep of fhe Po Ploin; 4) fhe foreland area of fhe Norfhern 
Apennines in fhe Verona area which coincides with fhe Southern Alps foofhills and refrowedge 
of fhe Alps. 

Groavity field along fhe fransecft vories strongly from high positive values of Bouguer anomoalies 
{160 mGal) offshore to fhe low-amplitude gravify minima (–-160 mGol) above the Po Bosin. 
The sfructure of fhe sedimenfory succession, basement, and fhe crystalline crust of fhe density 
model were consfrained by offshore-onshore WARR {wide-angle reflection and refracfion) and 
reflection seismic profiles. In addifion, fhe EUropean Moho compilafion was Uused as well. We also 
consfrained fhe upper mantle structure by fhe S-wave fomography model of Ifaly. Using 

fhe known velocity-density conversion funcfions for different velocity values and rock fypes, 
fhe velocity model of fhe crust wos fransferred into densify one, from which fhe gravity effect 
was calculofted by fhe GRAV3D soffware. 

A stable solufion of fhe modelling was obtained for an oceonic crustal segment, a confinental 
crusf, and a fransition zone, which are varying as follows: from a fhin [18 km) oceonic crust in 
fhe Ligurian Sea fo < 40 km-fhick confinental crusf with a fhick (up fo 18 km) meta-sedimentary 
and sedimentary succession of the Po Basin. The oceon-continent fransition zone, ~100-km wide 
and up to 25 km fhick crusf, includes most of fhe Norfhern Apennines' embricofe sfack tfho?f is 
fhinned and dismembered here. However, a spectacular feafure of fhe fransifion zone is an Un- 
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derplated sub-Moho high-velocity/density body, which is ~7 km fhick and deepens northeasfward, 
below fhe Po Basin. We inferpret fhis feoature as a remnont of Alpine/Europeon Plofe subducftion. 
Then, fhis fransition zone is abrupfly separated from fhe oceonic crust by a block, ~40 km wide, 
witfh subverfical flanks, marked by local magnefic anomoly, which we ossociofe fo exhumed 
HP/LT alpine metamorphic rocks. AII these feafures are indicafive of fhe complex nofure o 
fransition zone, which wos affected by various geodynoamic processes during fhe long-lived his- 
fory of fhe Europe and Africa plates convergence and the closure of fhe Ligurian 
since fhe Late Cretaceous. These processes included fthe compressionol deformotfion evei 
fhe crust {[in Eocene fimes) during fhe closure of fhe Piedmont-Liguriun Oceon ond fhe Apen- 
ninic subducfion. Then, since middle Miocene [~20-15 Mo)|, riffing occurred in fhe orea o 
modern Ligurion Sea and the fransition zone s 

of asthenospheric flows. The lofters, in fhe offshore part of our fransecf, are recorded as 
velocify layers {from S-wave tfomograpby) in fh 

fhis 

ethys ocean 

nt of 

fhe 

arted to form; it led to formotion of fhe modern 
Western Meditferraneon Basin and soufhwards opening of fhe Tyrrhenion Sea under the influence 

OW- 

e subcrustol porfion, at a depfh of abou? 30 km, 
and in fhe upper monfle. Corresponding zones oflow density (up to 3.20-3.25 g/cm*) are present 
in fhe upper manfle of our densify model. The d 

Similarly, the updated crustol and upper moaon 

istribufion of fhe high heat flow zones sfricfly 
responds to fhe subcrustal astenospheric heferogeneifies confirming fheir recen origina 

COT- 
ion. 

le model obtoined for fhe Po Ploin and Verona 
province suggests fhof fhe gravity, magnefic and heof flow anomolies fit well with a recenf fore- 
deep depocenfer possing to its foreland area 
Apennines and Soufhern Alps foofhills, suggest 
started to be active since the latfest Messinian. 

Email: andrea.artonieunipr.it 

. Geologicol consftroints, derived from Northern 
hatf fhis foredeep-foreland sefting of fhe Po Bosin 

75



Internafional Lithosphere Progrom Krokow 2024 | Book of Absfracts 
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Overpressure presents mojor chollenges in 

mory well-design factors, such as fhe numb. 
deepwoter drilling in Soufheost Asio. It effects pri- 
er of casing strings, mudweighf used during drilling, 

and cemenfing programs, Which ore port of helping in minimizing pofenfial subsurface hazard 
and non-productfive fime (NPT) as a result o' kick, loss of circulation, and wellbore stability. 

Soutfheost Asia's Sundoland geologiccal region is the home of overpressurized sedimenfory basins, 
moinly owing to fhe relafively young and active fectonic and rapid sedimentofion in fhe basins. 
The study confirms fhat Sundoland confinen al margin deepwoter environments hove distinctive 
overpressure characferistics from fhose of shelf and onshore environmenfts, which could be re- 
lated fo fhe compoaction history, depositio nal facies, and strucfuraol styles of fhe region. They 
present some unique challenges in pore pressure predicfion and well design. This environmenft, 
choracterized by fhick wafer columns, fine-grained sediment dominofion, and low-permeobility 
systems, causes fhe overpressure fo be shal 

effecfive stress. The presence of deepwater 
ow and confinuous, running relofively paracilel with 
fhrust-fold belts in mojor basins, as caused by grav- 

ifty-driven and basement-driven shortening, also confribufes to fhe region's choracferisfics. These 
compressional forces impact fhe compac 
geopressure cenfroid phenomeno, which in 
drilling fargets. 
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CO., migrofion and frapping in saline aquifers involves fhe injection of a non-wefting fluid fhat 
displaces fhe in-situ brine, a process fhof is offten fermed 'droinage' in reservoir flow dynamics. 
With respect to simulofion, however, fhis process is more fypicol of regional basin modelling and 
percolofing hydrocarbon migrofion. In fhis study, we applied the invasion percolation method 
commonly used in hydrocarbon migrofion modelling to fhe CO, injection operofion of fhe Sleip- 
ner storage site. 

We opplied a CO, migratfion model that wos simulated using a modified invasion percolafion 
algorithm, based upon fhe Young-Loplace principle of fluid flow. This algorifhm assumes fha 
migrafion occurs in a stafe of copillary equilibrium in a flow regime dominafed by buoyancy 
driving) and copillary {[restrictfive) forces. Enfruapment occurs when rock copillary fhreshold pres- 
sure exceeds fluid buoyancy pressure. Leaking occurs when fluid bUoyancy pressure exceeds 
rock copillary fhreshold pressure. This is now widely understood to be an accurofe descripfion o 
basin-scale hydrocarbon migrafion and reservoir filling. 

he geologicol and geophysicol analysis of fhe Sleipner CO, plume anatomy, as observed from 
he seismic data, suggested thot the distribution of CO, wos sfrongly offected by fhe geologica 
heterogeneify of fhe storage formofion. In fhe simulation model, fhe geologicaol heterogeneity 
wos honored by faking fhe original resolufion of fhe seismic volume as fhe bose grid. The mode 
wos fhen run of on ultfra-fast simulation fime in a maffer of seconds or minufes per reolizafion, 
which allowed mulfiple scenarios to be performed for uncertainty anolysis. If was fhen colibrated 
o fhe CO, plume distribution observed on seismic, and achieved a good motch. 

he study establishes fho fhe physicaol principle of CO, flow dynamics follows fhe Young-Loplace 
low physics. If is fhen argued fhof fhis mefhod is most suitable for fhe regionol site screening and 
choracferizofion, as well os for sife-specific injectivify and containment anolysis in soline aquifers. 
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The “Wieliczka” Salt Mine 
is an extraordinary 

place — hidden from the world, 
full of secrets and legends. 


