
EXPLORING THE DEEP SEA

Image credit NOAAProf Kerry Howell



75%
The ocean covers three quarters of the Earth’s surface



The deep-sea is the area that lies beyond the continental shelf



Image credit: NASA photograph collection



The Challenger Expedition 1872–1876



The Challenger Expedition 1872–1876







Our view of the deep sea

Image credit: Rob Larter (British Antarctic Survey)
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The deep-sea environment
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water mass structure

Image taken from McGrath et al., 2012 



1000m 
(no sunlight,
4 degrees C,

100 atm)

200m
Pr

es
su

re
 in

cr
ea

si
ng

Li
gh

t d
ec

re
as

in
g

Te
m

pe
ra

tu
re

 d
ec

re
as

in
g

The deep-sea environment

4000m 
(no sunlight,
1 degrees C,

400 atm)

11000m (no sunlight, 1 degrees C, 1100 atm)

1-3%



The fauna change with depth

Le Danois, 1948



Our view of the deep sea

Image credit: Rob Larter (British Antarctic Survey)



Equivalent of towing a bucket from a hot air balloon and basing your 
understanding of London on what you retain in the bucket!

Image credit: Andrew Baker, BBC News.



The Pisces III submersible

Image credit: YouTube, Lophelia.org



Early footage from a manned submersible (1973)



What was John Wilson looking at?

Image courtesy of Veerle Huvenne NOCS



The discovery of hydrothermal vents (1977)

Video courtesy of Jon Copley, Southampton University.



Remotely Operated Vehicles - ROVs

UK’s ISIS ROV

Ireland’s Holland I ROV





Observing animals in their natural habitat



Taking an animal sample with the Holland I robot



Undertaking experiments with the Jason robot



Image credit: NASA's Scientific Visualization Studio



Mapping the ocean floor

100% mapped at 100m resolution

100% mapped at 100m resolution

~20% mapped at <1km resolution





Mapping the ocean floor

Satellite altimetryImage credit: https://www.gebco.net



Multibeam survey

Image credit: https://www.bas.ac.uk

Mapping the ocean floor



much less than 0.001 
percent of the total deep 

sea has been sampled



The future of  deep sea science?

Autonomous technology



Big Data!



Image credit: https://www.autonomousvehicleinternational.com

Image credit: YouTube, Simone Francia

Computer vision to interpret vast datasets



Computer vision to interpret vast datasets



Depth 700m, temperature 
7°C, salinity 34‰  Hyalonema x3

This opens up a world of possibilities!



Image credit: https://mars.nasa.gov/mars2020/



We may well get it!

Image credit: NASA/JPL-Caltech



Thank you for 
your attention


