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Lucky Strike and Menez Gwen - Marine Protected Areas

ydrothermal vents in Azorean waters

The Lucky Strike and Menez Gwen vent fields
are located to the southwest of the Azores on
the Mid Atlantic Ridge and come under the
legal responsibility of the Regional Government of the Azores .
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Lucky Strike, discovered in 1993, is the largest
hydrothermally active area known in modern
oceans with 21 aktive chimney sites at 150 km2.
The chimneys are spread out at a depth of
1700 m around a fossil lava lake. Near-boiling
water with a temperature of 333 °C bursts out
of the vents. The fauna, predominantly dense
mussel beds with commensals and 65 other
species, is biogeographically distinct from
other vents on the Mid Atlantic Ridge.
The Menez Gwen vent field is characterised by
a 700 m high volcano, 17 km in diameter, split
by a 2 km wide axial graben. Hydrothermal
fluids of near-boiling 278 °C emerge at several
active sites at around 850 m depth. Extensive
mussel beds cover the chimneys, feed associated shrimps, scavenging crabs, fishes and at
least 33 other species.
Both sites have been investigated during
multidisciplinary diving cruises and are
envisaged for longterm monitoring studies.
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W

onders of the Deep - Hydrothermal Vents

A hydrothermal vent is a natural hot spring,
but at a depth of 850-2500 m on the seafloor! It
looks like a chimney ejecting clouds of extremly
hot, mineral-rich water. Such “Black or White
Smokers” are located at the seafloor spreading
zones of all oceans where new ocean crust is
built up from upwelling magma. At these ridges
seawater seeps into cracks of the earth crust,
becomes superheated by magma, picks up and
loses minerals on its way, then rises and bursts
out into the ocean again through holes in the
seafloor. When the steaming vent water hits the
4 C seawater, streams of minerals - like sulphur,
copper, gold and iron - rain down and form
chimney-like structures through which the hot
water continues to flow. At slow-spreading
ridges like the Mid Atlantic Ridge, the hydrothermal vents persist much longer than at fastspreading ridges, and the accumulation of
minerals may provide some of the world´s
richest ore deposits - this makes them so interesting for mining activities. In the Pacific, the
first companies got exploration licences.

Lucky Strike:
A view on a
densely populated
mussel bed
(Bathymodiolus
azoricus) with
associated
shrimps
(Charocaris
fortunata) taken
from an underwater vehicle.
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L

ife at the Extremes

Contrary to the fauna of the surrounding uniformly cold, oxidized and sulphur-free deep-sea
waters, the vent associated organisms are adapted
to locally very steep temperature gradients, low
oxygen and potentially toxic concentrations of
sulphur, heavy metals and radionuclides in the
water. Surrounded by species-rich, low biomass
deep-sea benthos, hydrothermal vents locally
constitute small, species-poor oases of very high
productivity and biomass. The actual species composition and density is different even between
neighbour vent sites. At Lucky Strike and Menez
Gwen, large mussels, associated and overgrown by
chemo-autotrophic bacteria and partly with commensal worms, cover the walls of the chimneys and
provide niches for grazing limpets, shrimps, carnivorous crabs and several species of deep-sea fish.

W

hy Protection for Hydrothermal Vents?

Depending on the chemical composition of the
hot water, each hydrothermal vent field hosts a
different highly specialized,
unique faunal community with a
large number of vent-specific
species. This richness of lifeforms
is a heritage to mankind and
should be safeguarded for future
generations. This was recognized
first by the scientists investigating
the biological setting of the vents.
So far, uncontrolled sampling
and possibly the intense search
lights of underwater vehicles
pose a threat to the integrity of
the vent communities.
Inthe
future, also mineral mining may
endanger many of the vent fields.

Menez Gwen:
Extremely dense
musselbeds
(Bathymodiolus
azoricus) and
deep-water
scavenging crabs
(Chaceon affinis)
right next to the
hot water source
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W

hat is a Marine Protected Area?

A marine protected area (MPA) is a spatially
explicit marine area set aside for the
conservation or restoration of its natural range
of species, habitats and ecosystem functions.
Basically, MPA means that within its
boundaries human activities are regulated for
the sake of an explicit conservation aim, i.e.:
To conserve and protect the ecological integrity
The regulation is carried out by a management
authority which should have the power to
enforce the rules.

N

etwork of MPAs in the Northeast Atlantic

The 15 contracting parties to the Convention
for the Protection of the Marine Environment
of the North-East Atlantic (OSPAR) committed themselves to establish an ecologically
coherent network of well-managed MPAs. The
Regional Government of the Azoresi s setting a
unique precedent in creating the first deep-sea
MPAs in the Northeast Atlantic by putting its
hydrothermal vent fields under legal protection and effective management.
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