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In 1977, scientists exploring the floor of the
Pacific Ocean in the deep-sea submersible,
Alvin, made a discovery. They were exploring
west of the Galapagos Islands at a depth of
about 2,700 meters. The water, which is usually
between 3°C and 5°C, was getting warmer. The
scientists had discovered a hydrothermal vent.
These vents are formed when water seeps into
fissures or cracks in the ocean floor, becomes
superheated, then shoots up through volcanic
vents in the ocean floor. The water coming
from hydrothermal vents contains minerals
and is very hot—about 300°C.

Deep-Sea Creatures

Scientists on the Alvin made another
surprising discovery: near the vents were
giant tube worms, huge clams, and eyeless
shrimp. With no sunlight available, how were
these organisms obtaining energy?

The vent itself was the energy source for
those creatures. Specialized chemosynthetic
bacteria, capable of absorbing chemicals car-
ried up from beneath the ocean floor, are first
to colonize a newly formed vent. They are able
to absorb chemicals, in this case hydrogen sul-
fide, carried by water from the vents.

1. What are chemosynthetic bacteria?

Life on the Ocean Floor

The chemosynthetic bacteria use the energy in
the hydrogen sulfide molecules, rather than the
energy in sunlight, to build organic molecules
such as glucose. These bacteria become the
food, or energy source for the other creatures.

Life at a New Vent

Alvin has made many more trips to
hydrothermal vents. In April 1991, scientists
onboard witnessed the birth of a hydrothermal
vent in the East Pacific Rise, a mountain range
southwest of Acapulco, Mexico. They visited
the site many times after that to learn about
the stages of vent colonization. By March of
1992, small worms and crustaceans had joined
the bacteria living near the vent. By December
1993, giant tube worms were living there.

These life forms make up an extraordinary
ecosystem. The producers are not green
plants, as in land and other water ecosystems,
but chemosynthetic bacteria. This ecosystem
depends on the chemical energy found in the
molecules of chemicals such as hydrogen sul-
fide instead of energy from sunlight.

2. Why is this ecosystem unusual?

3. What are the biotic and abiotic factors in this ecosystem?
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