
 

 

Cold seep

ACRONYMS  AREAS  COUNTRIES  MARINE  TERMS

DEFINITION

Area of the seafloor where gases and fluids are released without incurring a significant
temperature rise in the surrounding environment.

DESCRIPTION

Cold seep ecosystems are found where sulphur and methane emerge from seafloor
sediments without an appreciable temperature rise . Also known as cold vents, seeps form
by a variety of processes related to over-pressuring (e.g. of sediments, or from mineral
dehydration reactions and gas hydrate dynamics) . These environments, and the
communities associated with them, are among the most recently discovered marine habitats:
the first system was found in 1983 on the Florida escarpment in the Gulf of Mexico .

GEOGRAPHIC DISTRIBUTION

Since the first discovery in 1983, active seeps have been reported from all oceans of the
world, the highest number occurring within active subduction zones in the Pacific Ocean,
along the margins of Alaska, Oregon, California, Central America, Peru, Japan and New
Zealand . Seeps occur most frequently near ocean margins, from intertidal to hadal (6,000+
m) depths. Due to the financial and technological challenges of carrying out research in
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deep-sea regions, our knowledge of the systems and the species found there has remained
relatively poor. For instance, of the 500 putative species described from hydrothermal vent
and cold seep environments, not a single one has had its complete life cycle described .

ECOLOGY

The habitat created by seeps is linked to the chemicals (e.g. sulphide) they release. These
chemicals support a number of chemosynthetic species. Chemosynthesis is the equivalent
to photosynthesis, but organisms produce energy from chemicals (e.g. sulphur) instead of
sunlight. Chemosynthetic species range from single-celled organisms (e.g. bacteria) that live
in the surrounding sediment and utilise the methane produced , to communities of large
invertebrate taxa including clams, mussels or worms. Populations of these larger more
complex invertebrates are sustained thanks to symbiotic bacteria that carry out
chemosynthesis .

Despite the relatively high biomass found within cold seep areas, species diversity is
frequently low . This is the result of relatively few species having evolved the
physiological and morphological adaptations required to survive in such a challenging
environment . Consequently, a large proportion of species found in cold seep ecosystems
are endemic to them , with a large number of species found at present at only one
geographical site . These unique systems have also helped fuel new theories on the origin
of life .

ECONOMIC & SOCIETAL VALUE

Organisms which are found in extreme environments are often of commercial interest
because of their unique adaptations. In the marine environment, bioprospecting is looking to
the deep sea’s extreme environments, including cold seeps, for novel organisms with
pharmaceutical potential .

THREATS

Cold seep ecosystems are new to science and hence have had limited scrutiny because of
the difficulty and expense in getting to them. Of the potential threats to these habitats, mining
is considered to be one which could cause considerable damage. Seafloor Massive Sulphide
(SMS) deposits are of great interest because they potentially contain significant quantities of
commercially valuable metals such as gold . At this stage, there are very few businesses
involved in this domain, and the activity is at very early stage exploration. Types of threats
include direct damage to the seafloor and seep structure, which could potentially lead to the
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extinction of species, and production of sediment plumes, which could smother filter feeding
organisms. Other impacts such as noise and alteration of the fluid dynamics are a concern.
The oil and gas industry could also potentially impact this habitat: indeed, this industry is
likely to be active in these areas because seep communities can coincide with hydrocarbon
reservoirs and gas hydrates .

An industry which has been found to already be causing damage is the fishing industry.
Evidence of impact from deep water trawling has been recorded at a number of cold seep
sites around the globe. In Chile, the commercially exploited (and at risk) Patagonian toothfish
(Dissostichus eleginoides) is associated with cold seep sites . Because these
chemosynthetic communities are so recently discovered and relatively unstudied, there is a
risk that deep sea fishing activities could impact on species and habitats before they are
known to science .

INTERNATIONAL THREAT STATUS

There has been no international assessment of the risk that cold seep habitats are under.
The considerable lack of knowledge makes it almost impossible to quantify the risks.
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A cold seep community of tube worms, squat lobster,

white shrimp, and mussel shells. NOAA-OER
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Tools

Ocean Data Viewer A tool for easy access to a range of datasets that are important for
the conservation of marine and coastal biodiversity. The data can be downloaded or
viewed online.
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