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Name:

Hydrothermal Vents

Hydrothermal vents are
hot springs on the bottom
of the ocean that vent very
hot, gas-rich fluids that
support life through
chemosynthesis.
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Hydrothermal vents form at divergent
plate boundaries where new oceanic crust
is formed along mid-ocean spreading
centers and at hot spots that form
seamounts or chains of seamounts.
Divergent
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Lithosphere
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Where hydrothermal vents are found
Examples of spreading centers are the
Mid-Atlantic Ridge and the East Pacific Rise

Mid
Atlantic
Ridge

East
Pacific
Rise

The Hawaiian Islands-Emperor Seamounts chain is a mountain
range that originated at a mantle hot spot. It includes the
Hawaiian islands of the state of Hawaii, the Leeward isles which
are mostly atolls, and the emperor seamounts.
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Motion of plate

Hawaiian hot spot.
The hot spot does not move,
instead the overlying plate
moves over the hot spot.

Kilauea
Loihi
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Cold seawater seeps
through cracks in the
crust.
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Seawater is heated by
Magma.

Magma
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Hot hydrothermal
fluid rises through
cracks in the crust
to the seafloor.
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Heated seawater dissolves minerals from
rocks. It now is rich
in dissolved metals
and lacks oxygen. It
is now called hydrothermal fluid.
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Black Smokers, White Smokers, and
Diffuse Flows
Black Smoker:
As soon as the hot hydrothermal fluid (350°C - 400°C) comes in
contact with the surrounding cold, oxygen-rich seawater, metals
precipitate and form tiny black particles. The chimney is formed
mainly from deposits of metal sulfides.

White Smoker:
Cooler, hydrothermal fluid (150°C - 300°C)
that mixes with cool seawater may have a
white color because most of the metalsulfides precipitate below the seafloor.

Chimney

Hot fluid
with dissolved
metals

Diffuse Flow:
These clear fluids are
much cooler and slower
flowing than those venting through
chimneys. Dissolved
metals and minerals
settled out below the
seafloor.
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Scientists were surprised to find hydrothermal vents that support large
ecosystems. In the absence of
sunlight hydrothermal vent
communities rely entirely on
chemosynthesizing bacteria for food.

SS-ROV

Octopus

copepods, amphipods
and shrimp feed on free
living chemosynthesizing
microbes

Mussels

non-vent predators feed on
hydrothermal vent community animals
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clams

Tube worms rely on the food
produced by bacteria living
inside them.
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Giant Tubeworm

Tubeworms living near hydrothermal vents have neither a mouth nor
a gut. They do not eat like other animals; instead they depend on
chemosynthetic bacteria to survive.

Plume

Tentacles with blood vessels containing hemoglobin take up oxygen, carbon dioxide
and hydrogen sulfide which is processed to
food by the microbes living in the
trophosome.

Heart
Vestimentum

Is a muscular structure
that contains the heart,
keeps the worm anchored in its tube, generates chitin to grow the
tube, and releases sperm
and eggs.

Sulfur Crystals

are waste products from
the chemosynthesizing
bacteria living within the
tissue of the tube worm.

Tube

made of chitin

Trophosome

holds billions of symbiotic bacteria
that use oxygen, carbon dioxide,
and hydrogen sulfide to make food.

drawn after an image by:
jo-annemotherandnanna.blogspot.com
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Photosynthesis can only occur in
the presence of sunlight near the
surface !

Phytoplankton (plant-plankton) use solar energy, carbon dioxide CO2, and
other nutrients from the water to make their own food. This process is
called photosynthesis. During this process oxygen O2 is released. Well over
half of the world's oxygen is produced by phytoplankton. Phytoplankton
forms the base of the marine food web.

Chemosynthesis takes place at great depth in the absence of sunlight.

Hydrothermal vent communities of the Pacifc Rise are
dominated by tubeworms,
clams, and mussels. Tubeworms
are absent from the
hydrothermal vent fields along
the Mid-Atlantic Ridge;
billions of shrimp thrive there
instead.

Octopuses are
top predators.

Clams and mussels harbor
symbiotic chemosynthesizing
bacteria in their gills. The
carbohydrates produced by
these bacteria sustain the
shellfish. Mussels also filterfeed on free-living bacteria.

Crabs are
scavengers

