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HYDROTHERMAL HOTSPOT

. A hydrothermal hotspot is a fissure in a planet's surface from
which geothermally heated water issues. Hydrothermal vents
are commonly found near volcanically active places, areas
where tectonic plates are moving apart, ocean basins, and
hotspots.

. Hydrothermal vents are locally very common because the earth
IS both geologically active and has large amounts of water on
its surface and within its crust.

. Common land types include hot springs, fumaroles and geysers.
The most famous hydrothermal vent system on land is probably
within Yellowstone National Park in the United States.

. Under the sea, hydrothermal vents may form features called
black smokers.



Relative to the majority of the deep sea, the areas around
submarine hydrothermal vents are biologically more productive,
often hosting complex communities fueled by the chemicals
dissolved in the vent fluids.

Chemosynthetic archaea form the base of the food chain,
supporting diverse organisms, including giant tube worms, clams,
limpets and shrimp.

Hydrothermal vents in the deep ocean typically form along the
Mid-ocean ridges, such as the East Pacific Rise and the Mid-
Atlantic Ridge. These are locations where two tectonic plates are
diverging and new crust is being formed.

The water that issues from seafloor hydrothermal vents consists
mostly of sea water drawn into the hydrothermal system close to
the volcanic edifice through faults and porous sediments or
volcanic strata, plus some magmatic water released by the
upwelling magma.



The water emerges from a hydrothermal vent at temperatures
ranging up to 400°C, compared to a typical 2°C for the
surrounding deep ocean water.

The high pressure at these depths si?niﬁcantly expands the
éhermalbra?ge at which water remains liquid, and so the water
oesn't boil.

Water at a depth of 3,000 m and a temperature of 407°C becomes
supercritical. However the increase in salinity pushes the water
closer to its critical point.

The initial stages of a veat chimney begin with the deposition of
the mineral anhydrite.

Sulfides of copper, iron and zinc then precipitate in the chimney
gaps, making it less porous over the course of time. Vent growths
on the order of 30 cm per day have been recorded.



Life has traditionally been seen as driven by energy from the sun,
but deep sea organisms have no access to sunlight, so they must
depend on nutrients found in the dusty chemical deposits and
hydrothermal fluids in which they live.

Previously marine biologists assumed that vent organisms were
dependent on a "rain" of detritus from the upper levels of the
ocean, like deep sea organisms.

This would leave them dependent on plant life and thus the sun.

Some hydrothermal vent organisms do consume this "rain," but
with only such a system, life forms would be very sparse.

Compared to the surrounding sea floor, however, hydrothermal
vent zones have a density of organisms 10,000 to 100,000 times
greater.



HYDROTHERMAL VENTS

The chemosynthetic bacteria grow into a thick mat
which attracts other organisms such as amphipods and
copepods which graze upon the bacteria directly.

Larger organisms such as snails, shrirmp, crabs, tube
worms, fish, and octopuses form a food chain of
predator and prey relationships above the primary
CONSUMErs. '

The main families of organisms found around
seafloor wvents are annclids, pogonophorans,
gastropods, and crustaceans, with large bivalves,
vestimentiferan worms, and "eyeless” shrimp making
up the bulk of non-microbial organisms.



HYDROTHERMAL VENTS

Vestirmentiferans are marine and benthic. Riftia pachyptila, =
vestirnentiferan, is knovwn only frorm the hydrothermal vent systerrns,
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http://en.wikipedia.org/wiki/Riftia_pachyptila
http://en.wikipedia.org/wiki/Hydrothermal_vent
http://en.wikipedia.org/wiki/Digestive_tract
http://en.wikipedia.org/wiki/Metamorphosis
http://en.wikipedia.org/wiki/Symbiotic
http://en.wikipedia.org/wiki/Bacteria
http://en.wikipedia.org/wiki/Indonesia
http://en.wikipedia.org/wiki/Maurice_Caullery

Formation of black smokers

Chemical-rich fluid

Black smoker




Located along tectonically-active plate margins e.qg., mid-ocean ridges







White smokers at Champagne Vent on Dominica




Sulfide chimney of the Magic Mountain hydrothermal field, British Columbia, Canada




TUBE WORMS
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http://www.google.co.in/imgres?imgurl=http://oceanexplorer.noaa.gov/explorations/07mexico/logs/june27/media/copepod_600.jpg&imgrefurl=http://oceanexplorer.noaa.gov/explorations/07mexico/logs/june27/media/copepod_600.html&h=419&w=600&sz=54&tbnid=lkkchCcEi2EnqM:&tbnh=94&tbnw=135&prev=/images%3Fq%3DVent%2Bcopepod%2Bimage&hl=ta&usg=__OaocAlb3Rj4nV33eoP2o1BIvX5Q=&ei=5n5JS6eMMo6TkAX6mJCDAw&sa=X&oi=image_result&resnum=2&ct=image&ved=0CAkQ9QEwAQ
http://www.google.co.in/imgres?imgurl=http://www.deepseaphotography.com/images/pics/ventiella_sulfuris.jpg&imgrefurl=http://www.deepseaphotography.com/data.php%3Fid%3D29530&h=323&w=400&sz=33&tbnid=1jrzUZ1QpNkd4M:&tbnh=100&tbnw=124&prev=/images%3Fq%3DVent%2Bamphipods%2Bimage&hl=ta&usg=__--VqQ608aATLgDjawUB4IDV54HM=&ei=nX9JS9ztI4yOkQWBsdiFAw&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAcQ9QEwAA
http://www.google.co.in/imgres?imgurl=http://www.deepseaphotography.com/images/pics/vent_fish.jpg&imgrefurl=http://www.deepseaphotography.com/data.php%3Fid%3D29524&h=400&w=315&sz=49&tbnid=sXEEwl_FqTdCQM:&tbnh=254&tbnw=200&prev=/images%3Fq%3DVent%2Bfish%2Bimage&hl=ta&usg=__bTXjqxNSnW8C0_RKrc5aGTplSJ8=&ei=fbVKS77aDZaXkQW9homJAw&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAkQ9QEwAA
http://www.google.co.in/imgres?imgurl=http://scienceblogs.com/deepseanews/vulcanoct.png&imgrefurl=http://scienceblogs.com/deepseanews/2008/04/hydrothermal_vent_octopus_ladi.php&h=343&w=402&sz=68&tbnid=sC7bAaE992k8eM:&tbnh=106&tbnw=124&prev=/images%3Fq%3DVent%2Boctopus%2Bimage&hl=ta&usg=__sghDRIILeu_0kTCyonO3wXdP_T4=&ei=67VKS4_vPMqHkQWyovT-Ag&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAcQ9QEwAA

