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Short Biography:

Marco Ligi is presently Director of Research at the Institute of Marine Sciences, National
Research Council (CNR) in Bologna. His scientific career started in La Spezia at ENEA as consultant on
database management systems, at Rice University (Houston, Texas - USA) as one-year Visiting

Research Scientist on seismic data processing, and for over 30 years, at the Institute of Marine Sciences.

His research interests started with numerical cartography and database management systems, in
particular having responsibility for the Catalogue of Italian historical earthquakes and for the Italian Seas
bathymetry database. Soon he shifted to geophysics and structural aspects of the origin and evolution of
the ocean basins, using as tools multibeam and multichannel seismic data acquisition, processing and
interpretation; inversion and modelling of magnetic and gravity data, and geophysical modelling. He
then did research on tectonics and evolution of mid-ocean ridges and oceanic transform plate boundaries.
He directed field work in the Bouvet Triple Junction region of the South Atlantic, and developed a model
on the evolution of Triple Points, that was published by Science. Following field work in the equatorial
Atlantic and in the Andrew Bain Fracture Zone (South West Indian Ridge) he developed the concept of
oceanic “megatrasform”: a new type of plate boundary, published in Geology. He developed models on
the thermal structure and melting patterns of the sub-ridge mantle in the vicinity of megatransforms in a
paper published by Nature. He directed field work that led to the discovery of temporal variations in
degree of melting at a segment of the Mid-Atlantic Ridge during 25 million years; articles in Nature and
other journals reported on this discovery. He directed field works in the Red Sea and in the western
Arabia lava fields, that led to a model of transition from continental to oceanic rifting, published in
Geology and Gondwana Research. Current research is focused on geophysics of basic processes at
accretionary plate boundaries such as mantle flow and melting modelling; recently he has been working
on modelling temporal variations of seawater composition due to mantle/ocean chemical exchanges by

hydration of oceanic mantle.

He led several oceanographic expeditions in the Mediterranean and Red Sea, Atlantic and Indian
Oceans; he wrote 179 scientific papers: of these 92 are in JCR journals and 5 in journals such as Nature,
Nature Geoscience and Science. He supervised several graduate students from Universities of Bologna,
Modena, Bari and Rome, and served in many committees and panels. Since 2005, he has been
coordinating researches in the field of geology of the oceans leading a large Italian group including
researchers and students from Pavia, Modena, Roma and Camerino universities, and from ISMAR and
IGAG CNR-institutes.



In 2013 he was nominated SGI-SIMP-SPI Distinguished Lecturer. In 2016 he was awarded "Prof.

Luigi Tartufari" International Prize in Geosciences by Italian Academy of Sciences (Accademia

Nazionale dei Lincei). In 2023 was member of the Accademia dei Lincei.

Education:

Laurea (summa cum laude) in Geological Sciences at University of Bologna, March 3'9,1983.

Appointments:
2010 present:

2001- 2009:
1989- 2001

1988 — 1989:
1986 — 1988:
1985 - 1986:

Director of Research, Institute of Marine Sciences, National Research Council of Italy
(CNR), Bologna.

Senior Research Scientist, Institute of Marine Sciences, National Research Council of
Italy (CNR), Bologna.

Research Scientist, Institute of Marine Sciences, National Research Council of Italy
(CNR), Bologna.

Visiting Research Scientist, Rice University, Houston, Texas.
Associate Research Scientist, ENEA/CREA, S. Teresa (La Spezia).
CNR 1-year fellow, Institute of Marine Geology, Bologna.

Scientific interests:

Geophysics of basic processes at oceanic transform and accretionary plate boundaries.

Multichannel seismic data acquisition, processing and interpretation. Multibeam acquisition and data

processing. Inversion and modelling of gravity data along Mid Ocean Ridges. Numerical cartography

and geo-marine database management. Structure, composition and temporal evolution of Mid Ocean

Ridges. Mantle flow modelling. Thermal structure and composition of the oceanic mantle. Mantle’s Hot,

Cold and Wet Spots. Igneous and tectonic processes during the transition from continental to oceanic

rifts. Distribution and origin of water and volatiles in the Earth’s mantle. Seawater/mantle geochemical

exchange along mid-ocean ridges.

Experience:

Led several marine geology expeditions in the Mediterranean Sea (lonian and Tyrrhenian seas),

Northern Red Sea, Central Atlantic (Azores region), Equatorial Atlantic (Vema, St. Paul and Romanche

fracture zones), South Atlantic (Bouvet Triple Junction) and Indian Ocean (Andrew Bain Fracture Zone).

Served in several committees and panels. Thought courses and supervised graduate students at the

Universities of Rome, Bari, Modena and Bologna.



Research Grants:

PRIN- MIUR — 2019-2023, Oceanic Megatransforms: a New Class of Plate Boundaries. Funding
allocated: € 538,000.0 (Pi M. Ligi)

CBR - RFBR - 2019-2021, Oceanic Transforms. Funding allocated: € 120,000.0 (Pi. M. Ligi);

SGS - Saudi Arabia — 2014-2017, Geochemistry of Igneous Rocks from Dykes and Harrats in Western
Saudi Arabia. Funding allocated: € 320,000.0 (Pis N. Rasul & M. Ligi);

PRIN — MIUR - 2014-2017, Rift-to-drift transition in the Red Sea: Geodynamics, geochemistry, and
high-resolution plate kinematics. Funding allocated: € 323,000.0 (Pis M. Ligi &
A. Schettino);

CNR-DTA — 2010, Acquisition of Multichannel Seismic Reflection Profile in the Central and Southern
Tyrrhenian Sea. Funding allocated: € 60,000.0 (Pis M. Ligi & C. Doglioni);

PRIN — MIUR — 2006-2008, Oceanic and Continental long offset transforms: comparison between
Andrew Bain Transform (Indian Ocean) and North Anatolian Fault (Marmara
Sea). Funding allocated: € 75,000.0 (Pis E. Bonatti & M. Ligi);

EUROCORES/EUROMARGINS - 2004-2007, Transition from a continental to an oceanic rift: geology
and bio-geochemistry of the Northern Red Sea. Funding allocated: € 286,000.0
(Pis E. Bonatti & M. Ligi);

PNRA —2004-2006, Geology and geophysics of the Antarctica plate boundaries to the south of the
Bouvet Triple Junction (South Atlantic). National Research Programme for
Antarctica. Funding allocated: € 680,000.0 (M. Ligi).

NATO - 2000-2001, Lithosphere and Asthenosphere Controlled Oceanic Fracture Zones:
Observations and Modelling. Collaborative Linkage Grant. Funding allocated:
€ 30,000.0 (Pi M. Ligi);

EASSS-EU - 1999-2000, Tectonic and Pressure Controls on the Growth of Giant Volcanic Ridges in
the Azores. European Access to Seafloor Survey System (EASSS Il) - EU
Programme. Funding allocated: € 350,000.0 (Pi M. Ligi);

ASI —1999-2002, Blending of multi-satellite and ship-borne gravity to model mantle thermal
structure and crustal thickness at mid-ocean ridges and back-arc basins: case
studies over the Equatorial Atlantic and Tyrrhenian Sea. Agenzia Spaziale
Italiana, Ricerca Fondamentale. Funding allocated: € 120,000.0 (Pi M. Ligi);

CNR - 1996-2000, Lithosphere formation along Mid Ocean Ridges and in Backarc Basins. Progetto
Strategico del CNR. € 800,000.0 (Pis. E. Bonatti & M. Ligi);

PNRA — 1995-1998, Bathymetry and Gravity of the Southern Oceans. National Research Programme
for Antarctica. Funding allocated: € 60,000.0 (Pi M. Ligi).

ENEA - 1987, Geographical Information Systems for geo-marine data. Funding allocated: €
10,000.0 (Pi M. Ligi).

International Prizes, Awards and Academy membership:

In 2023: he was elected member of the Accademia dei Lincei.
In 2016: he received the International Prize “Tartufari” from the Accademia dei Lincei.

In 2014-2022: Professor habilitation in Structural Geology. MIUR - Abilitazione Scientifica Nazionale
2012.

In 2014-2022: Professor habilitation in Geophysics. MIUR - Abilitazione Scientifica Nazionale 2012.

In 2013: Distinguished Lecturer of the Geological Society, Mineralogical and Petrological Society and
Paleontological Society of Italy. Lecture title: The transition from continental to oceanic rift in the
Red Sea: the birth of an ocean.

In 2006—2007: he was elected member of the ECORD Mid-Term Review International Committee.
In 2001-2003: he was elected member of EUROCORE/EUROMARGINS Scientific Committee.



In 1999-2007: he was elected member of CROP (ltalian Deep-Crustal Investigation) Scientific
Committee.
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2. H Index
Web of Science - H index: 25
Scopus - H index: 28
Google Scholar - H index: 34
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Borisov, D.G., Frey, D.I., Ivanova, E.V., Dmitrevskiy, N.N., Levchenko, O.V., Fomin, V.V., Ligi, M.
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Scientific Reports, 13, 13834, 2023.
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13-30, 2023.
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Ridge), Journal of Petrology, 63, 1-23, 2022.
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A. Tsunami potential source in the eastern Sea of Marmara (NW Turkey) along the North Anatolian
Fault system. Landslides, 19, 2022.
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(2022).
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Basch, V., Kuleshov, D.A., Ferrando, C., Dobrolyubov, V.N., Sani, C., Shkittin, N.A., Bickert, M.,
Dokashenko, S.A., Muccini, F., Yakovenko, E.S., Palmiotto, C., Cuffaro, M. Geological-
Geophysical Investigations in the North Atlantic during Cruise 53 of the R/V Akademik Sergey
Vavilov. Oceanology, 62(4), 575-577, 2022.

Mitchell, C. N., Hernandez, K., Preine, J., Ligi, M., Augustin, N., Izzeldin, A., Hlbscher, C. Early stage
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Hidden but Ubiquitous: The Pre-Rift Continental Mantle in the Red Sea Region. Frontiers in Earth
Science 9:699460, 1-22, 2021.
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Sciences, Atlantic Ocean, Co-Chief Scientist: September-October, 2021.

GeoHARRAT2017 — Field trip on the Khaybar, Al Birk and Thiama Asir lava field, Saudi Arabia.
Funded by Saudi Geological Survey, Co-Chief Scientist, March 2014.

GeoHARRAT2016- Field trip on the Uwayrid and Khaybar lava field, Saudi Arabia. Funded by Saudi
Geological Survey, Co-Chief Scientist, March 2014.

LSD2014 (R/V Urania): Geophysical and Geological studies in the Adriatic Sea, funded by Exxon Oil,
September, 2014.

GEOCAL (R/V Urania): Geophysical and Geological studies around Capo Vaticano, Southern
Tyrrhenian Sea, funded by CNR-DTA, April, 2014.

GeoHARRAT?2014 — Field trip on the Lanayyir lava field, Saudi Arabia. Funded by Saudi Geological
Survey, Co-Chief Scientist, March 2014.

INVAS2012 (R/V Urania): Geophysical and Geological studies in the Adriatic Sea, funded by CNR-
DTA, June, 2012.

TIR10 (R/V Urania): Geophysical and Geological studies in the Southern Tyrrhenian Sea, funded by
DTA-CNR, Chief Scientist: October, 2010.

MAGICO09 (R/V Urania): Geophysical and Geological studies in the lonian Sea, funded by ISMAR-
CNR, Chief Scientist: April-May, 2009.

GARGANOQO08 (R/V Urania): Geophysical and Geological studies in the Southern Adriatic Sea, funded
by ISMAR-CNR, June, 2008.

CALAMAREDO08 (R/V Urania): Geophysical and Geological studies in the Southern lonian Sea, funded
by ISMAR-CNR, April-May, 2008.



PANAO7 (R/V Urania): Geophysical and Geological studies of Panarea Island offshore, funded by
ISMAR-CNR, August, 2007.

STRO06 (R/V Urania): Geophysical and Geological studies of Stromboli Island onshore-offshore, funded
by ISMAR-CNR, November-December, 2007.

ABO06 (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Andrew Bain fracture zone,
SW Indian Ridge, funded by National Italian Antarctic Project (PNRA) — CNR - GIN - Russian
Academy of Sciences, South-Western Indian Ocean, Chief Scientist: February-March, 2006.

RS05 (R/V Urania): Geophysical, Geological and Oceanographic Surveys in the Northern Red Sea,
funded by EUROMARGINS/CNR, Northern Red Sea, Chief Scientist: December-January, 2005.

VOLTAIRE (R/V Urania): Geophysical and Geological Survey offshore Cabo de S.Vincente
(Portugal). International expedition, funded by EU, November-December, 2002.

MARMARAZ2001 (R/V Urania): Geophysical and Geological Survey in the Marmara Sea. International
expedition, funded by NFS and CNR, May-June, 2001.

VEMAOQO (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Vema fracture zone,
Equatorial Atlantic. International Cruise, funded by CNR and GIN - Russian Academy of
Sciences, Chief Scientist: April-July, 2000.

AZ99 (R/V Urania): Geophysical and Geological Survey offshore Azores Islands (Portugal).
International expedition, funded by EU-EASSS, Chief Scientist: June-August, 1999.

VEMAO98 (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Vema fracture zone,
Equatorial Atlantic. International Cruise, funded by CNR and GIN - Russian Academy of
Sciences, Chief Scientist: January-April, 1998.

BIGSETS (R/V Urania): Geophysical and Geological Survey offshore Cabo de S.Vincente (Portugal).
International expedition, funded by EU, November, 1998.

R/V Urania — Crociera CA96/AP96 — Rilievo sismico multicanale in Mare lonio tra Puglia e Calabria e
tra Puglia e Albania. Periodo 23/07/1996-16/08/1996.

CA96/AP96 (R/V Urania): Geophysical and Geological Survey in the Southern Adriatic. Funded by
CNR, July-August, 1996.

PRIMAR96 (R/V Gelendzik): Geology and Geophysics of the Romanche fracture zone, Equatorial
Atlantic. International Cruise, funded by CNR and GIN - Russian Academy of Sciences, May-
June, 1996.

CM95 (R/V Urania): Geophysical and Geological Survey in the Northern Adriatic. Funded by CNR,
August-September, 1995.

JRO9A (RRS James Clark Ross): Geology and Geophysics of the Bouvet Triple Junction, Southern
Atlantic. International Cruise, funded by BAS Cambridge, January-February, 1995.

ADS94 (R/V Urania): Geophysical and Geological Survey in the Southern Adriatic. Funded by CNR,
July, 1994,

BOUVET94 (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Bouvet Triple Junction,
Southern Atlantic. International Cruise, funded by CNR and GIN - Russian Academy of Sciences,
March-May, 1994.

PRIMAR94 (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Romanche fracture
zone, Equatorial Atlantic. International Cruise, funded by CNR and GIN - Russian Academy of
Sciences, February-March, 1994.

PRIMAR93 (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Romanche fracture
zone, Equatorial Atlantic. International Cruise, funded by CNR and GIN - Russian Academy of
Sciences, March-May, 1993.



ETNA93 (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Etna volcano offshore,
Jonian Sea. International Cruise, funded by CNR and GIN - Russian Academy of Sciences, March,
1993.

GP92 (R/V Urania): Geophysical and Geological Survey offshore Gargano (Southern Adriatic). Funded
by CNR, October, 1992,

ALB92 (R/V Urania): Geophysical and Geological Survey offshore Albania (Southern Adriatic).
Funded by CNR, November, 1992.

VEMAO92 (R/V OGS Explora): Geology and Geophysics of the Vema fracture zone, Equatorial Atlantic.
International Cruise, funded by CNR, July-August, 1992.

PRIMAR92 (R/V Nikolaj Akademik Strakhov): Geology and Geophysics of the Romanche fracture
zone, Equatorial Atlantic. International Cruise, funded by CNR and GIN - Russian Academy of
Sciences, November, 1991-January, 1992.

Supervision of Gradute Students
PhD

Khalifa University of Science and Technology, Abu Dhabi, United Arab Emirates: “Rifting dynamics
and margin architecture in Northern Red Sea, Egypt”, PhD thesis of Moamen Ali
Mohamed, Doctorate in Petroleum Geosciences. 2021-2024.

University of Bologna: “Origine ed evoluzione dei segmenti di dorsale oceanica intratrasforme: Sudio
geologico e geofisico del dominio trasforme St Paul (Atlantico Equatoriale)”, PhD thesis of
Camilla Palmiotto, Doctorate in Earth Sciences. XXVI° Ciclo, 2010-2013.

University of Bologna: “La transizione da un rift continentale ad un rift oceanico nel Mar Rosso
settentrionale”, PhD thesis of Francesco Redini, Doctorate in Earth Sciences, XVIII° Ciclo,
2002-2005.

University of Bologna: “Geologia e Geofisica dei segmenti obliqui di dorsale (AAR) al limite della
placca antartica a sud della giunzione tripla di Bouvet (Atlantico Meridionale), PhD thesis of
Antonino Calafato, Doctorate in Earth Sciences, XVI° Ciclo, 2000-2003.

MSc

University of Rome, “La Sapienza”: “Origine ed evoluzione dei segmenti di dorsale oceanica
intratrasforme: Sudio geologico e geofisico del dominio trasforme St Paul (Atlantico
Equatoriale)”’, MSc thesis of Camilla Palmiotto, Master in Geological Prospection and
Carthography, 2008-20009.

University of Rome, “La Sapienza”: “Studio Geofisico della trasforme Andrew Bain: Oceano Sudovest

Indiano”, MSc thesis of Valerio Pasini, Master in Geodynamics, Geophysics and Volcanology,
2008-2009.

Universita’ degli Studi di Bologna: “Analisi ed elaborazione di linee sismiche 2D nel permesso
Torrente Parma”, MSc thesis of Sonia Arrigoni, Master in Applied Geological Sciences, 2008-
2009.

University of Modena: “Elaborazione geofisica ed interpretazione geologica di un profilo sismico
crostale (CROP) nel Canale di Sicilia (Mediterraneo centrale)”, MSc thesis of Aura Salocchi,
Master in Geological Sciences, 2007-2008.

University of Rome, “La Sapienza”: “Struttura di una Faglia Trasforme Oceanica: analisi integrata
di dati di sismica a riflessione multicanale e gravimetrici lungo la Zona di Frattura Vema
(Atlantico equatoriale). MSc thesis of Valentina Ferrante, Master in Geological Sciences, 2001-
2002.

University of Bologna: “Indagini di Geologia Marina lungo la Zona di Frattura St. Paul (Atlantico
Equatoriale) attraverso un’analisi combinata di dati batimetrici, magnetometrici e profili
sismici multicanale” MSc thesis of Alessandro Blasi, Master in Geological Sciences, 1999-
2000.



University of Bologna: “Definizione del dominio trasforme multiplo della zona di frattura Romanche
(Atlantico Equatoriale): elaborazione ed interpretazione di dati gravimetrici e sismici a
riflessione”. MSc thesis of Mirko Sita, Master in Geological Sciences, 1998-1999.

University of Bologna: “Ruolo del Banco del Guadalquivir nell ‘evoluzione dell orogene Betico-Rifano
da una rielaborazione dei dati sismici della campagna AR-92”. MSc thesis of Antonino
Calafato, Master in Geological Sciences, 1997-1998.

University of Bologna: “Sviluppo di algoritmi di rimozione delle multiple per prospezioni sismiche
marine in acque profonde”. MSc thesis of Gregorio Farolfi, Master in Physical Sciences, 1997-
1998.

University of Firenze: “Elaborazione ed interpretazione di profili sismici a riflessione multicanale
lungo la prosecuzione orientale della faglia trasforme Romanche (Atlantico Equatoriale)”. MSc
thesis of Simona Ciuffi, Master in Geological Sciences, 1996-1997.

University of Basilicata: “Elaborazione ed interpretazione di dati sismici multicanale al largo
dell’Isola di Cefalonia (Grecia NO)”. MSc thesis of Filomena Loreto, Master in Geological
Sciences, 1996-1997.

University of Bologna: “Elaborazione ed interpretazione di profili sismici a riflessione multicanale
nel Bacino di Gela (Canale di Sicilia)”. MSc thesis of Giancarlo Di Simone, Master in
Geological Sciences, 1995-1996.

University of Rome, “La Sapienza”: “Studio geologico-strutturale dell’avanpaese Apulo sommerso
mediante elaborazione di dati di sismica a riflessione”. MSc thesis of Romano Cosi, Master in
Geological Sciences, 1995-1996.

University of Bologna: “Sviluppo di un programma avanzato di Ray Tracing per applicazioni di
sismica a riflessione)”. MSc thesis of Adriano Bratti, Master in Physical Sciences, 1992-1993.

University of Bologna: “Sistemi deposizionali e tettonica Quaternaria del margine Tirrenico
Orientale: acquisizione, elaborazione e interpretazione di profili sismici a riflessione”. MSc
thesis of Luca Gasperini, Master in Geological Sciences, 1990-1991.

Dr. Marco Ligi
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