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A tribute to Marie Tharp: Mapping the seafloor of back-arc basins,
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Marie Tharp (1920-2006) was a pioneer of modern oceanography. She was an American geologist
and oceanographic cartographer who, together with his husband Bruce Heezen, generated the
first bathymetric map of the Atlantic Ocean floor. Tharp's work revealed the detailed topography
and geological landscape of the seafloor. Her work revealed the presence of a continuous rift
valley along the Mid-Atlantic Ridge axis, causing a paradigm in earth sciences that led to the
acceptance of plate tectonics and continental drift theories. Piecing maps together in the late
1940s and early 1950s, Marie and his partner Bruce Heezen discovered the 75.000 km underwater
ridge bounding around the globe. By this finding, they laid the conclusion from geophysical data
that the seafloor spreads from mid-ocean ridges and that continents are in motion with respect to
one another—a revolutionary geological theory at that time. Many years later, satellite images
demonstrate that Tharp’s maps were accurate. In this contribution, we focus on detailed
bathymetric maps collected from year 1992 to today, which include bathymetric maps from
diverse parts of the world. For instance, we will show a) Back-arc basins (i.e. the Bransfield Basin,
Antarctica; and the North Fiji Basin, SW Pacific); b) Mid-ocean ridges and fracture zones (i.e. the
MAR at the South of Azores, the MAR at the Oceanographer-Hayes, and the St. Paul Fracture Zone
at the Equator), and c) Active tectonic structures from the Gulf of Cadiz and Alboran Sea, located at
the Africa-Eurasia plate boundary (Gibraltar Arc). Regarding this last area, we will characterize the
seafloor expression of the fault systems, as well as the subsurface structure of the faults in the
Gulf of Cadiz and Alboran Sea. This zone is characterized by a moderate seismicity, mainly reverse
and strike-slip focal mechanisms; although large historical (AD1755, AD1829) and instrumental
earthquakes or large/great magnitude also occurred, such as the earthquakes of 1969, 1994, 2004
and 2016. In addition, the Gulf of Cadiz-Alboran Sea area is compartmentalized in different crustal
domains, bounded by active strike-slip fault systems. We adopted a multi-scale approach,
including morphological analysis of shipboard multibeam bathymetry, near-bottom bathymetry
obtained with Autonomous Underwater Vehicles (AUVs) at a resolution of 1-2 m, and medium to
deep penetration multi-channel seismic (MCS) data. Finally, we will also show a couple of videos
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from recent marine cruises in the Gibraltar Arc (SHAKE-2015 and INSIGHT-2018), both using state-
of-the-art high-resolution marine technologies.
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