Technology has declared August
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The Department of Science and

006 to be Biosciences Month to
ake South Africans more aware

of the wealth of unique bioresearch
done locally. The dictionary defines
this field as: “Any of the branches
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of natural science dealing with
the structure and behaviour

of living organisms.

A synonym is life science,

and it includes biology,

botany, zoology, physiology,
and biochemistry.

Biosciences Month 2006 will
focus on marine research and
will explore the wonders of the
deep blue and why oceans are
an important part of our lives -
regardless of where you live in
South Africa!

By Vanessa Rouhani and Dr Eric Anderson, South African Institute for Aquatic Biodiversity

In the dark, cold world of the deep seq, things are very different
from our world on land. In some places the ocean floor is flat and
muddy, in others steep and rocky. And in some places, boiling water
and minerals gush from cracks in the ocean floor. Sometimes there
are strong currents, but in some deep places the ocean is still and
barely moves. The deeper you go in the sea, the more pressure is on
you from the tons of seawater pressing down. In these challenging
conditions, we find oddly shaped and strangely adapted sea
creatures, the “creeps from the deep”.

o find out more about the ocean bottom and the creatures that live there,
deep-diving submersibles are used, or television cameras operated by
remote control are lowered from ships.

Below the sunlit surface layer, the sea gets dimmer and deep

down it is totally dark.

Animals living in fairly deep water where there is still faint light (the mesopelagic or
“twilight zone”) often have exceptionally large eyes that can gather and concen-
trate all available light. In some fish the pupils of the eye are larger than the lenses,
letting in more light, therefore allowing these fish to see prey in very dim light.

The tube-eye and hatchetfish have tubular eyes like binoculars which magnify their
surroundings. Many fish in this zone look upwards, as prey is easier to see when it
forms a shadow against the dim glow of light from the surface. However, many
fish living in this zone have rows of “light organs” on the underside of their bodies
which is a kind of camouflage against the little light filtering down from above.

In the darkness of the great depths, many kinds of deep-sea animals need to
have their own torches, or light organs. Light organs make a special kind of light,
called bioluminescence (pronounced: bye-o-loom-in-essens), which means “living
light”. Animals use this living light to see by, to find food (prey is attracted to the
light just as moths are aftracted to lights at night), to find each other, and to
confuse predators. For example, the flashlight fish has a light organ beneath each
eye, which can be turned on or off by lowering and lifting a flap of skin like an
eye-lid. Also living in this zone is a type of squid which, when it is threatened,
instead of squirting black ink like its shallow water relatives, gives off a cloud of
luminous green “ink” to dazzle and confuse its enemies.

There are many kinds of deep-sea squid and octopuses, but the most fascinat-
ing is the kraken - the giant squid. They grow as large as 17m! Only one living
giant squid has ever been photographed and litle is known about how and where
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they live in the deep sea. They are probably
excellent hunters as they have the largest eyes
of any animals in the world, about 45¢cm in
diameter (about the size of a hubcap)!

FINDING FOOD

Food is scarce in the cold, dark depths and there
might be a long wait between meals. No matter
how a hunter finds its prey, the important thing is
swallowing it - so deep sea fish make the most
of little food by having huge mouths and strefchy
stomachs, giving them a strange appearance!

Although some of the hunters swim around
actively seeking their next meal, others wait
quietly and try to lure their living food to them.
Anglerfish are famous for attracting their prey.
Just as a fisherman uses a fishing rod with bait
or a shiny lure to cafch fish, the anglerfish uses
its “fishing rod” with a glowing light at the tip.
When a small shrimp or fish comes to
investigate the small light, the anglerfish
suddenly opens up its mouth and the caich is
sucked in with a rush of water. Some anglerfish
eat prey almost as large as themselves.

Anglerfish aren't the only deep-sea fish with
lures. Viperfish have glowing mouths with light
organs at the base of their teeth, and dragonfish
use a light-tipped barbel on their chin to attract
prey. As this fish opens and closes its mouth, this
barbel is flicked around, luring prey. The very
strange gulper eel, which looks like a head with-
out a body, has a light organ in its tail. Perhaps
they hang their tails in front of their mouths as
lures, but no-one knows for sure!

When people think of ocean hunters they think
of sharks — and there are plenty in the deep
oceans. Most sharks living in the deep sea are
less than 2m long, and many produce living
light. Some are so bright they are called lantern
sharks. One of the few big sharks in the deep
sea was discovered in 1976. It feeds on plankton
(tiny animals and plants floating in the seal),
so it swims with its huge mouth open, straining
the water. It is called the “megamouth shark”
(Mega means “really big” in Greek).

One of the smallest sharks, the pygmy shark,
is the size and shape of a cigar. Like many fish
living in the deep seq, it has good vision, a good
sense of smell and the ability to produce light.
Many deep-sea sharks live on the bottom, and
smaller ones feed on worms and shrimp-like
animals that burrow in the mud. Sharks have
well-developed pores on their snouts that can
sense tiny electrical signals given off by the
muscles of animals buried in the mud.

Much of the sea bed, or Benthic Zone, is
covered with soft clays or muddy oozes, so
animals living at the boftom have adapted to
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Tube eye, Gigantura chuni
Hatcheffish, Sternoptyx pseudobscura
Comb jelly, Ctenophora
Lantern jelly, Myctophidae
Vampire squid, Vampyroteuthis infernalis
Scaly dragonfish,
Macrostomias longibarbatus
Fangtooth, Anoplogaster cornuta
Aphyonid, Barathronus diaphanus
Tripod fish, Bathypterois bigelowi
Sea cucumber, Peychropotes sp.
Tulip glass sponge, Hyalonema thomsoni
Brittle star, Ophiuroidae
Sea cucumber, Laetmogone sp.
Venus flower basket, Euplectella suberea
Sea pen, Pennatulacea
Catshark, Apristurus kampae
Gulper eel, Saccopharynx ampullaceus
Angler fish, Himantolophus groenlandicus
Snaggeltooth, Astronesthes sp.

. Black-eyed squid, Gonatus sp.
Viperfish, Chauliodus sloani

. Sergestid shrimp, Sergestes similis

. Loose jaw, Malacosteus niger

. Snipefish, Nemichthys scolopaceus

. Jellyfish, Hydrozoa

LAYERS OF THE SEA

Scientists divide the sea into zones. These are defined by depth and whether
they are in open water or on the bottom. The Epipelagic Zone is the lighted
layer near the surface. Beneath it is the Mesopelagic Zone, also known

as the “twilight zone”. Below this is the pitch-black Bathypelagic Zone.

The Abyssopelagic Zone is the layer between 4000 and 6000m and the
Hadopelagic Zone refers to the depths of the deep sea trenches, from 6000
to 11 300m deep. The area right on the bottom is called the Benthic Zone and
this can be similarly divided into the Epibenthic Zone, Mesobenthic Zone, etc.

Zones Light

avoid stirring this up. Some have long legs, others anchor themselves to the seabed
and have long stems, such as sea pens, so as to be above the ooze where they
filter the water for food particles. Tripod fish have long pectoral rays which they use
as stilts, allowing them to stand on the sea floor where they wait to ambush any
passing prey. Some animals, such as sea cucumbers feed on the sea bed,
extracting food particles from the ooze.

FINDING A MATE

An important part of survival for any animal is finding a mate — not easy in the deep,
dark sea. Many animals probably find their partners using their very sharp sense of
smell. It is suspected that anglerfish females, for example, give off odours that float
through the water. Male anglerfish then follow the smell to their mate.

Vision is another way to find a partner. Many fish, squid and shrimp flash their light
organs in distinctive ways or have light organs arranged in recognizable patterns.
Unfortunately, this can attract hunters, so a fish could end up as food while trying to
find a mate!

When two animals finally find each other, they may stay together. For example,
when the male and female of some species of anglerfish finally meet, they literally stick
together! The much smaller male bites deeply info the side of the female and his mouth
fuses with her body.
He then becomes a
parasite for the rest
of his life (look below
the tail of the female
anglerfish for the
tiny male attached
to her body).

ANGLERFISH




Caption: The Jago, a two-
man deep-diving sub-
mersible that is used to
study the ‘creeps of the
deep”.

CReepy?

The deep-sea creatures that we find
strange and unfamiliar seem “creepy”,
but once we learn more about these
fascinating animals, they are not so
creepy after all!
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