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Overview
The depths of the Atlantic Ocean are home to fascinating geological features and unusual life forms. The Mid-
Atlantic Ridge (MAR) is a massive underwater mountain range, 1,700 to 4,200 meters (1 to 2.6 miles) below 
sea level, that runs from the Arctic Ocean to the Southern Ocean. It is a hot spot for hydrothermal vents, which 
provide habitat for unique species that could provide insight into the origins of life on Earth.

Hydrothermal vents are fueled by underwater volcanic activity or seafloor spreading, and they spew superheated, 
mineral-laden water from beneath the ocean floor. As the water cools, minerals precipitate out, forming towers 
containing copper, gold, silver, and zinc. These minerals are used in electronics such as mobile phones and laptop 
computers and in cars, appliances, and bridges. 

Vent ecosystems support unique species, mostly bacteria, that derive their energy from mineral-rich vent waters 
rather than sunlight. These microbes form thick, nutrient-rich mats along the seafloor that support shrimp, 
mussels, worms, snails, and fish. The MAR’s vent fields were discovered only in 1985, and scientists expect future 
expeditions to reveal new vents and species.1 

The International Seabed Authority (ISA), which is responsible for managing deep-sea mining and protecting the 
marine environment from its impacts, has entered into exploration contracts along the MAR with France, Poland, 
and Russia. Once mining begins, equipment will remove or degrade habitats and create sediment plumes that 
could smother nearby life, while noise and light could also negatively affect deep-sea species. Recovery times for 
vent communities are unknown.2 

Most marine scientists agree that effective protection of the MAR will require a precautionary approach to 
seabed mining that includes excluding large areas of the seafloor from mining and establishing stringent rules 
governing how it can occur outside those protected areas. 

The Mid-Atlantic Ridge
Underwater mountains and hydrothermal vent zones are home to distinctive species and 
valuable minerals
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Hydrothermal vents provide 
a range of ecosystem 
services. Research suggests 
that vents play an important 
role in carbon sequestration; 
climate regulation; and the 
global cycling of nitrogen, 
sulfur, and iron.3 

Massive swarms of eyeless 
shrimp cover some vents, 
even obscuring them from 
view. Instead of eyes, the 
shrimp have photoreceptor 
cells on their backs that are 
capable of detecting very 
low levels of light.  

A 2011 ISA paper called for 
chemosynthetic ecosystem 
reserves and precautionary 
area-based management 
and highlighted the need 
for deep-sea management 
plans.5 

Creatures near vents live 
in extremely hot (572-
752 degrees Fahrenheit 
or 300-400 Celsius) 
and dark environments 
and derive energy from 
hydrogen sulfide rather 
than sunlight.

Initial biological analyses 
indicate that the fauna of 
the southern MAR vents 
may be similar to those 
of the northern MAR, 
dominated by alvinocarid 
shrimp and bathymodiolid 
mussels.4 

Hydrothermal vents can be 
active or inactive. Active 
vents, typically classed as 
“black smokers” or “white 
smokers,” emit plumes of 
superheated, mineral-rich 
water. Vent fields may remain 
active for 10,000 years.

© 2018 The Pew Charitable Trusts

Features of the Mid-Atlantic Ridge 

The ridge, which may be mined when rules are approved, is only a small segment of the vast underwater 
mountain and vent chains in the Atlantic Ocean
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Researchers have identified 17 active vent sites 
on the northern Mid-Atlantic Ridge. Many more 
have been inferred. 
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Contact: Leah Weiser, officer, communications 
Email: lweiser@pewtrusts.org 
Phone: 202-540-6304

For further information, please visit: 
pewtrusts.org/seabed

The Pew Charitable Trusts is driven by the power of knowledge to solve today’s most challenging problems. Pew applies a rigorous, analytical 
approach to improve public policy, inform the public, and invigorate civic life. 
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