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An ancient ecosystem: a refugia A stable environment
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The deep sea harbours many “living fossils” and is thought to have acted as a refugia during
mass extinctions.

This would mean there has been a large amount of time for speciation to have occurred and
therefore for biodiversity to be high. In fact there are 28 higher classifications of organisms
called Phyla in the marine environment versus only 11 Phyla on land — another testimony to the
great age of this habitat.

It is also very environmentally stable without large temporal fluctuations in heat, salinity,
oxygen concentration, or the like and this allows adaptation and therefore speciation to occur.
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Biodiversity in the ocean is also increased because as well as the organisms that rely on
energy from the sun, a second source of energy exists — mainly in deep sea environments.




Chemosynthesis-based
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This source of energy is the poisonous gases such as hydrogen sulphide and methane that are
injected into the ocean from hydrothermal vents, cold seeps, or are created by rotting organic
material such as whale bones and the like.

Photosynthesis uses energy from the sun to make food but this other kind of ecosystem is
based on turning chemicals into food — a process called chemosynthesis.




Biodiversity at Chemosynthesis-based Ecosystems
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Deep-sea lancelet Shinkaia crab Scale worm
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Here are some examples of organisms that rely on energy from chemosynthesis for their
survival and it is common for each of these chemosynthetic ecosystems to have their own
particular fauna.

Multiply this by the vast number of such sites thought to be scattered around the globe and one
can see why the global biodiversity of these organisms can be thought to be very high.
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No organism lives in isolation
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No organism lives in isolation and species to species associations have recently been gaining much
attention for their role in the development and maintenance of biodiversity.




We Are Not
Independnt
B0 But Interdeponden:

Squat lobster farms bacteria

) :

Lives around hot vent at 1500m in Okinawa Trough Spines on belly

Squat lobster supplies habitat for bacteria

Bacteria provide food for squat lobster

Bacteria on spines (electron microscopy) ) ]
Tsuchida et al. (in prep.)
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One example from a chemosynthetic environment is this squat lobster that farms
chemosynthetic bacteria on the spines on its belly.

It provides a surface for the bacteria to live on and carries them to areas where they can grow
at the optimal rate. In return the bacteria provide a source of food — a lunchbox perhaps — that
the squat lobster can feed on.
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Snail eggs laid on chemosynthetic mussei

Seep mussel provides reproductive habitat for
carnivorous snail
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Veliger larvae from egg cases
Fujikura et al. (2010)
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This snail from a cold seep relies on the shell of this chemosynthetic mussel as a substrate on
which to lay its eggs.

The eggs are never found on rocks or sediment but only on the shells of this particular species
of mussel.




Planktonic biodiversity *

Sampling artifact?

Niches based on certain physico-
chemical environmental
“The Paradox of the Plankton” parameters do in fact exist?

Plankton nets integrate
communities

Biological interactions important’
] Y W B
A relationship with the amount ‘
and/or type of marine snow food?
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The biodiversity of plankton presents somewhat of a paradox. Even though the open ocean
environment has relatively few possible habitats and is relatively well-mixed, the diversity of
plankton at any one spot on the map is extremely high.

This is termed “the paradox of the plankton”.

Part of this paradox may be able to be explained because of the way in which plankton was
traditionally sampled — by net.

Some data suggests that planktonic species can occur in extremely thin layers and a plankton net
would sample all of these layers as if they were a single community.

The role of marine snow or organic particles has also not been investigated fully. Biological
interactions may also be important.
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In order to determine whether niches based on certain physico-chemical environmental
parameters do in fact exist, very high quality data on organism distributions and the
environmental variables in those habitats is needed.

At JAMSTEC we use a variety of survey tools to acquire such invaluable, high-quality data.
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Pandea rubra : a host to other
animals

Sea spiders, sea fleas, and the babies of

other jelly fish, observed in situ to be

Aattarhed to P. rubra. P. rubra was made
e animals as a habitat.

Pycnogonids on the surface of
Pandea rubra

Narcomedusae
occurred inside the ’

umbrella of ‘ ’ E 3 Amphipods on the surface of
Pandea rubra . \ Pandea rubra

[HRIGHEDEMETRBA LW ERWET, T FavF o rI47 13, thoEho £ B iz
STWET, W7, M /I°0 77N ERE L ThFavF Lo 777 1B L QDI LR B
THELEL-, |

Pandea rubra : a host to other animals
Sea spiders, sea fleas, and the babies of other jelly fish, observed in situ to be attached to P. rubra.
P. rubra was made use of by these animals as a habitat.
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Pandea rubra itself dependent on another animal
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A deep sea jellyfish using a planktonic snail as a “cradle’
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Pandea rubra
Habitat depth 500-1200
m Pandea polyps produce juvenile jellyfish while living

on shallow water planktonic snails
Lindsay et al. (2008)
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Pandea rubra : itself dependent on another animal
A deep sea jellyfish using a planktonic snail as a “cradle”
Pandea polyps produce juvenile jellyfish while living on shallow water planktonic snails.
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Narcomedusae in turn provide habitats for other animals.
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As the concentrations of the greenhouse gas CARBON
DIOXIDE rise, the calcium carbonate shells or skeletons of
animals such as corals and shellfish will be harder to form
and may dissolve in the more acidic ocean waters.
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Scenario of ocean acidification and dissolution of calcium carbonate shells
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As the concentrations of the greenhouse gas CARBON DIOXIDE rise, the calcium carbonate

shells or skeletons of animals such as corals and shellfish will be harder to form and may
dissolve in the more acidic ocean waters.
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When pteropod shells are imapcted by
acidic sea water, this will impact Pandea

rubra and that in turn will impact a range
of other animals right down into the deep
sea
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When pteropod shells are imapcted by acidic sea water, this will impact Pandea rubra and that
in turn will impact a range of other animals right down into the deep sea
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Census of Marine Life (ended October
2010)

2"d Census Of Marine Llfe (propose to 2020)
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