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      YouTube·wocomoHISTORY·17 gen 2022Pentagon documents reveal: 30 tons of "special" weapons ...

https://www.youtube.com/watch?v=4iPykggZMWc
https://www.youtube.com/watch?v=4iPykggZMWc


HOW DEEP IS THE OCEAN?

Curiosity: Song “How Deep Is the Ocean (how high is the sky)”, by Irving Berlin,  
1932

Featured, among many others, by Ella Fitzgerald, Fank Sinatra, Eric Clapton, 
Barbara Streisand  
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Sounding lead or sounding weigh

In use in the Mediterranean area for 
maritime navigation since at least the 
sixth century B.C.
It is the oldest known marine 
navigational instrument and it remained 
a primary navigational aid in coastal 
waters and rivers well into the twentieth 
century

HOW DEEP IS THE OCEAN?

Sixth century B.C. 



HOW DEEP IS THE OCEAN?

A fathom is a unit of length in the imperial 
and the U.S. customary systems equal to 6 feet 
(1.8288 m), used especially for measuring the 
depth of water.

Originally the span of a man's outstretched 
arms

https://lab13network.wordpress.com/

Royal Museums Greenwich
 

Orguia (Ancient Greek: ὀργυιά, orgyiá, lit. "outstretched")

https://www.rmg.co.uk/
https://www.rmg.co.uk/


HMS Challenger Expedition 1872–1876
Sir Charles Wyville Thomson—of the University of Edinburgh and Merchiston Castle School

Royal Museums Greenwich 

374 deep sea
Soundings

On 23 March 1875, at 
sample station number 225 
located in the southwest 
Pacific Ocean between 
Guam and Palau, the crew 
recorded a sounding of 
4,475 fathoms (26,850 ft; 
8,184 m)

https://www.rmg.co.uk/stories/blog/library-archive/telling-story-challenger-expedition-1872-76

https://www.rmg.co.uk/


1862 Lake Geneva
First measurement  of the 
speed of sound in water

Dosso, Stan & Dettmer, Jan. (2013). Studying the sea with sound. The 
Journal of the Acoustical Society of America. 133. 3223. 10.1121/1.4805114. 

Colladon and Sturm's 1862 experiment to 
measure the speed of sound in Lake Geneva J. D. 

Colladon: Souvenirs et Memoires, Impr. Albert-
Schuchardt, Geneva, 1893. 

16 km

1435 
m/s



19th Century, British and U.S. Atlantic coasts
Underwater bells deployed near lighthouses and
from (moored) lightships 

1912 sinking of the RMS Titanic

Dosso, Stan & Dettmer, Jan. (2013). Studying the 
sea with sound. The Journal of the Acoustical 

Society of America. 133. 3223. 10.1121/1.4805114. 

               1912 Fessenden oscillator
Electro-acoustic moving-coil transducer 
which could produce and receive 
underwater sound signals at about 1 kHz He 
echo-located ice bergs to about 3-km range

Sound navigation and ranging 
(SONAR)



Bathymetric sonars

Revolutionary tool, installed on the ship keel or outboard
The measurement is two-way travel time

Thanks to Jonathan Ford, OGS

PING



1925-1927 – German Meteor expedition in the Atlantic Ocean 



1858 1st transatlantic cable 
route

1901: global network of telegraph 

cables (that often failed)

http://industrialhistoryhk.org/submarine-cables-maps-
1901-1991-worldwide-hong-kong-networks/



Marie Tharp
Bruce Heezen
Lamont-Doherty Geological 
Observatory of Columbia 
University

1957



Marie Tharp's first bathymetric map, based on echo-sound data acquired by research vessels after World War II, 
during the Cold War. At the centre of the ocean, there is a clear feature visible, which is nowadays known as the 
Atlantic Mid Oceanic Ridge (Heezen et al., 1959). 



In 1967, Austrian landscape panoramist and cartographer Heinrich Berann painted the first in a series of plan 
oblique physiographic maps of the ocean floor which ultimately culminated in the 1977 World Ocean Floor 
map for Columbia University and the U.S. Navy.



1960s
Magnetic 
Anomalies

Walter Pitman 
and the Eltanin 19 
Profile

Magnetic Anomalies over the Pacific-Antarctic Ridge 
Author(s): W. C. Pitman III and J. R. Heirtzler Source: Science, 
New Series, Vol. 154, No. 3753 (Dec. 2, 1966), pp. 1164-
1166+1171

Frederick Vine Drummond 
Matthews

Lawrence Morley

and  Carlo Laj, GIFT Workshop 2019



Xavier Le Pichon, Collège de 
France

June 18, 1937 - March 22, 2025

He joined Maurice Ewing's team at the Lamont-Doherty Observatory (USA) in the late 1960s, he followed in the footsteps of 

Harry Hess, Fred Vine, Drummond Ma琀琀hews, Tuzo Wilson, Dan McKenzie and Jason Morgan to propose the 昀椀rst global 

quan琀椀ta琀椀ve model describing the rela琀椀ve displacements of the main tectonic plates and reconstruc琀椀ng the evolu琀椀on of the 

Atlan琀椀c since the Cretaceous



Bathymetry from Space
Smith and Sandwell

Smith and Sandwell, Oceanography • Vol. 17 • No. 1/2004

Global Sea Floor Topography

from Satellite Altimetry and
Ship Depth Soundings

Walter H. F. Smith and David T. Sandwell

Horizontal resolution of 1 to 12 
kilometers

1997



Multibeam echo-sounder systems
Glenn

Thanks to Roberto Romeo, OGS

1970

Glenn, M. F. (1970). Introducing an 

operational multi-beam array sonar. 

Int. Hydrogr. Rev. 47:35.



Thanks to Romeo, OGS

SONARS
Single Beam vs Multi Beam Current 

meter ACDP

Single-beam 
Echosounders

Multibeam
Echosounder

Subbottom 
profiler

Multibeam
Echosounder



Gutscher et al., Earth and Planetary Science 
Letters

Volume 461, 1 March 2017, Pages 61-72

 Horizontal Resolution: 50-100 m



Modern multibeam echo-sounders capable of mapping the deep sea are large 
and expensive and are typically mounted on large (> 50m) vessels that are in 
themselves expensive to operate.

It has been estimated that to map the deep (>200 m) 
portions of the world’s ocean seafloor using current 
day technology would take more than 300 ship years 
and cost on the order of three to five billion dollars.

Mayer and Roach, 2021 
The Quest to Completely Map the World’s Oceans in Support of Understanding Marine Biodiversity and the Regulatory Barriers  
https://doi.org/10.1163/9789004422438_009

https://doi.org/10.1163/9789004422438_009


GLORIA is a side-scan sonar 
device towed behind a research 
ship.
GLORIA devices enabled 
oceanographers and geologists to 
map ocean-floor features, 
including certain underwater 
volcanoes, canyons, and tectonic 
plate boundaries. 

Geological Long-Range Inclined Asdic (GLORIA)
Searle and Hunter

National Institute of Oceanography

1965



GLORIA

Puga-Bernabéu et al.,, 2011. Marine Geologyhttps://collection.sciencemuseumgroup.org.uk/



“Seabed” seafloor’s surface
“Seafloor” surface and underground
(Beatriz Martinez-Rius, NEW DEEP TERRITORIES A story of France’s exploration of the seafloor, 
2025)

?



?

Working schema of reflection seismics (Hersey, “Continuous Reflection Profiling”).  Beatriz Martinez-Rius, PhD 
Thesis, 2022



?



1965 Flexotir seismic source 
(IFP)
Patented by Fail and Cholet 



?



?

Geophysical Surveys - International Association of Geophysical 
www.iagc.org



? Granado et al., 2016. Petroleum Geoscience

SALT DOMES IN THE WESTERN MEDITERRANEAN



? http://www.geometricspcable.com

METHANE GAS CHIMNEYS, SVALBARD MARGIN 



The new coring instrument described in this paper was 

developed during the war years.

…the end of the war made it possible to try it in deep 

water during a cruise on board the Swedish research ship 

‘Skagerak’ in the Mediterranean in the spring of 1946 

(Swedish Deep-Sea Expedition in the Western 

Mediterranean).

1946 ”Kullenberg” marine 
piston coring system

A modifications of the apparatus designed 
by
F. L. Ekman



Thanks to Renata G. Lucchi, OGS

R/V Laura Bassi

”Kullenberg” marine piston coring 
system

Record penetration in sediments: about 60 m



Thanks to Renata G. Lucchi, OGS

”Kullenberg” marine piston coring 
system



Harry Hess discovered the Mid-oceanic ridges and the 
guyots, and in the ’62 he published the Sea floor 
Spreading theory, fundamental for the Plate Tectonic 
theory.

PROJECT MOHOLE (1958–1964)
proposed by Walter Munk and Harry Hess

From left facing camera: Roger Revelle, 
Walter Munk, and Gustaf Arrhenius aboard 
the oil drillship, CUSS I, during Project 
Mohole, 1961.

https://www.vox.com/unexplainable/22276597/

project-mohole-deep-ocean-drilling-unexplainable-

podcast



The drilling vessel CUSS I as used during 
phase 1 of Project Mohole. 

Huge public interest developed, thanks to a 
prominent article by the famous novelist 

John Steinbeck in Life magazine (Steinbeck, 
1961).

Steinbeck, J. 1961. High drama of bold 
thrust through ocean floor: Earth’s second 
layer is tapped in prelude to Mohole. Life, 

April 14, 1961, 110–121.



Deep Sea Drilling 

Project (DSDP)

1968-1983

Ocean Drilling 

Program (ODP)

1985-2003

Project 

MOHOLE

1958-1966

Interna琀椀onal Ocean 

Discovery Program

(IODP-2)

2013-2023

(now 2024)Integrated Ocean 

Drilling Program

(IODP-1)

2003-2013

41

Timeline of Scien琀椀昀椀c
Ocean Drilling

+
China
and
US
programs



Penetration to about 2 km in sediments and 
rocks



Warming stripes
Climate change is a complex global issue, 
requiring simple communication about its 
effects at the local scale. This set of 
visualisations highlight how we have 
witnessed temperatures change across the 
globe over the past century or more. The 
colour of each stripe represents the 
temperature of a single year, ordered from 
the earliest available data at each location to 
now. All other superfluous information is 
removed so that the changes in temperature 
are seen simply and undeniably.

Annual global temperatures from 1850-2017

The colour scale represents the change in global 
temperatures covering 1.35°C

https://www.climate-lab-book.ac.uk/2018/warming-stripes/

IODP3 and Paleoclimate 
research



Scientific drilling is the unique tool to understand
paleoclimate and test climate model sensitivity

https://www.marum.de/en/Dr.-thomas-westerhold.html



Wölf &al., 2019. Frontiers in Marine ScienceOffshore Energy, Source: Saipem

Future
• Explore the hadal zone
• Use of deep sea drones
• New era in scientific drilling
• Enable the safe and sustainable use of the seafloor in the 

Blue Economy sector (resources, cables, pipelines….)
• Understand submarine geological hazards
• Sample the Earth’s mantle
• Improve the understanding of the climate of the past
• …………………



How deep is the ocean

Thank you
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