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Abalone 3B

he abalone, or perlemoen as it is known in

r]::“.outh Africa, is a sea snail. Rather than having
a spiral, snail-like shell, however, the abalone has a
flattened, ear-shaped shell with a very wide opening
and a row of holes through which water escapes
after aerating the gills. Abalone live in areas of
strong wave action and the width of their shells are
an adaptation to this environment; flatness reduces
resistance to waves while a wide mouth allows the
development of a strong, muscular foot for gripping
onto rocky surfaces.

Haliotis midae is a species of abalone which is endemic to South
African waters. It is found in shallow, coastal waters and is
patchily distributed between Cape Columbine on the west coast
and the Wild Coast region of the Eastern Cape Province. The
highest densities of Haliotis midae are found on the south coast,
between Cape Hangklip and Quoin Point. This region supports
a commercial abalone fishery which provides important eco-
nomic benefits for the small fishing communities along the south
coast. Approximately 370 tons of abalone are harvested by
commercial fishers every year. A further 62 tons of the shell-
fish are annually removed by licensed recreational fishers.

These amounts are revised every year, and so may change.

Abalone, or perlemoen, have distinctive ridged shells. They feed on kelp.

Feeding

Abalone are herbivores and feed entirely on seaweeds. In the
Western Cape, most abalone are found in forests of the kelp
Ecklonia maxima. This type of seaweed has very long fronds
and abalone often feed by trapping drifting pieces of kelp that
sweep by in the current. The abalone raises the front of its
foot and clamps down on a kelp frond. Once one animal has
trapped a frond, which may be 1 m long, its neighbours can

join the feast.

Breeding

In the natural environment, where abalone populations have
not been disturbed by fishers, adult abalone live together in
large groups or clusters. Scientists have suggested that this
behaviour improves the animal’s breeding success. Male and
female abalone reproduce by releasing eggs and sperm into
the water simultaneously. By living together in large groups
and spawning at the same time, the animals are assured of
successful fertilization. It is thought that environmental
conditions, such as the temperature of the sea, stimulate
abalone to spawn at the same time. The fertilized eggs
develop into swimming larvae that remain in the plankton phase
for about five to seven days. During this time they may be
carried short distances along the coast where they could
settle. If the currents sweep them out to the deep ocean they

will be lost. Abalone are slow growing animals and breed for




the first time when they are about seven years old. The long
period of time that it takes for abalone to reproduce them-

selves makes these animals vulnerable to overexploitation.

Abalone have few natural enemies; octopuses are known to
feed on them and on the east coast the eagle ray, Myliobatis

aquila may pose a threat to small abalone.

A resource under threat

There are a number of threats stacked against South Africa’s
wild abalone stocks, which were abundant and well managed
until the early 1990s. Since then, a combination of environ-
mental factors and the activities of highly organised poaching
syndicates have decimated stocks in some areas and led to
speculation that commercial harvests will be unsustainable in

as little as five years time.

An unexplained influx of west coast rock lobster, Jasus lalandii,
to the south coast has had a devastating impact on abalone
populations in the region. Although scientists have been
unable to identify the environmental factors that precipitated
the movement of rock lobster, they have been able to
document the effects of their migration. Juvenile abalone
typically shelter under spiny sea urchins until their shells are
large and hard enough to protect them from predators. But
rock lobsters prey on sea urchins and have denuded sea urchin
populations between Hermanus and Hangklip, leaving juvenile

abalone vulnerable to these and other predators.

Large scale poaching of abalone threatens to wipe out South
Africa’s stocks of the highly prized shelifish. A huge demand for
abalone products from the Far East has led to the collapse of
abalone fisheries around the world and now our own fishery
is threatened. Haliotis midae is highly prized in the Far East
because its dark, grey flesh resembles Japanese abalone.
Live South African abalone fetch between US$30 and $40/kg
on Eastern markets, making abalone poaching a lucrative
business for gangs of illegal fishermen.

Recreational fishers may also influence the sustainability of the
abalone resource. Although it is legal for licensed recreational
fishers to collect a certain bag limit set each year of abalone
per day during the open fishing season, many recreational
fishers flout these regulations by collecting more than their fair

share, or taking undersized abalone. Other fishers are

Abalone must be measured before
harvesting. It is illegal to take small
shells that fit through this circle

unaware of the fact that they can seriously damage abalone
by collecting them with a sharp instrument like a screwdriver.
Abalone do not have a blood clotting mechanism and if they
are slightly damaged they will continue to bleed until they are
discovered by scavenging whelks which will literally eat them
alive. It is for this reason that recreational fishers are asked to
use a blunt, flat edged instrument when collecting abalone,
and to target animals that are of legal minimum size. If under-
sized animals are returned they may not survive.

Abalone farming

One solution to the abalone crisis is abalone farming. Several
South African companies are already in production. After an
initial capital outlay, and several years wait before the first
crop reaches a harvestable size, abalone farms become
lucrative, legal businesses.

Author: Claire Attwood September 2000

Classification:

PHYLUM: Mollusca

CLASS: Gastropoda

SUBCLASS: Prosobranchia — Winkles,
whelks, limpets
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GENUS: Haliotus
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he cephalopods are a class of the phylum

Mollusca which have adopted a swimming
way of life. They include the squids, cuttlefish,
octopuses and nautiluses, all of which have
beak-like mouths and well-developed heads with
a crown of appendages around the mouth. These
appendages usually bear suckers or hooks.

Cephalopods are the most highly evolved of the molluscs and
are thought to be the most sophisticated of all invertebrates.
They are masters of bouyancy control, have highly evolved
brain and sense organs, and are capable of learning. As a
class, cephalopods play a key role in the food webs of most
marine ecosystems since they fill niches as both predator and
prey. They cover an enormous size range, from the tiniest
squid that measure just a few centimetres, to the deep sea
squids which may reach a total length of 18 m or more if their

tentacles are included.

Some 185 species of cephalopods have been recorded in
southern African waters: 106 squids, 42 cuttlefish and 37
octopuses. True nautiluses do not occur in southern African
waters, but the paper nautilus, Argonauta argo, a relative of
the octopus, is common here. The delicate, paper-like shells
of these animals frequently wash up on our shores and are

highly sought after by collectors.

The Paper Nautilus
floats in a light shell

Cephalopods 3B

Anyone who has ever used SCUBA apparatus will know that
buoyancy control is one of the finer aspects of underwater
diving; until you’ve mastered it, your movements in the water
column are clumsy and uncomfortable. Interestingly,
cephalopods have developed buoyancy control to a fine art.
A close examination of a cuttlefish, for instance, will reveal
that these animals can control their own density by regulating
the amount of gas in the chambers of their inner shell.

Cephalopods swim mainly by jet propulsion. Their strong,
muscular mantles dilate and suck in water and then contract
suddenly to squirt it out. Valves control the exit of the water
so that it jets out of the siphon; the siphon can be pointed in
any direction to control the way in which the animal moves.

The free-swimming squids and cuttlefish are active, fast-
moving hunters that feed mainly on fish or swimming prawns.
They have one pair of extremely long, sucker-studded tentacles,
which they use to capture their prey. Their four pairs of arms
are used for holding their prey while they devour it. Octopuses,
on the other hand, have eight arms and hide in holes on the
seabed, emerging only to capture passing snails, fish and
especially crustaceans such as crabs and rock lobsters. All
cephalopods use their powerful beaks to shred their prey.
Some species inject toxins from their poison glands into their
prey in order to subdue it.

Many cephalopods use their ink glands as a defence against

predators. When being pursued they will squirt out a black

Cuttlebone — internal shell of the cuttlefish



cloud of ink to confuse the predator. One deep-sea species
ejects a cloud of luminescent ink which is more effective at

startling predators in the dark depths of the ocean.

Squids, cuttlefish and octopuses are able to change their colour
very rapidly by expanding or contracting their chromatophores
— cells in their skin that contain pigment. Colour change is
particularly important in the courtship of squids. When they are
ready to mate, male squid will display dark stripes of colour on
their dorsal surface. If they approach another male, he will break
into similarly vivid patterning. But receptive females will remain
pale to signify that they are open to the male’s approaches.

Sperm transfer is a complex procedure. Male reproductive
organs package the sperm into spermotophores and these
are deposited inside the female’s mantle cavity by the male
who uses a specially adapted arm. In some species the
spermatophores then absorb water and burst open, releasing
the sperm. In others, the spermatophores are triggered to
open as the arm is withdrawn and pulls on a filament.

The female releases her eggs and once they are fertilized,
surrounds them with a protective mucous sheath. Octopuses
lay large clusters of eggs and the female octopus tends them
until they hatch. Cuttlefish eggs are each enclosed in a black
capsule and attached to a seaweed frond by a loop. The
cephalopod embryo develops completely within the egg case
and hatches as a fully formed juvenile.

A growing market for cephalopods

World cephalopod catches, and consumer interest in
cephalopod products, have both increased markedly
since the 1980s. Japan is by far the largest market
and in 1996 Japan consumed almost one third
of the world’s supply of cephalopods, or

900 000 tons. Other markets for
cephalopods exist in .
other parts of Asia
and in European
countries with a
Mediterranean coastline.
South Africa exports the
bulk of its squid catch to Italy
and other European countries.

FURTHER INFORMATION: » Branch, G. and Branch, M. 1981. The Living Shores of Southern Africa. Struik Publishers, Cape Town.

South Africa’s squid jig-fishery is based in the Eastern Cape
Province, mainly between Plettenberg Bay and Port Alfred. It
is one of the country’s newer commercial fisheries, having
started in the early 1980s, when squid became sought after as
the restaurant delicacy, calamari. The fishery is based on the
chokka or long-finned squid, Loligo vulgaris reynaudii, which is
caught by handline, using a lure called a jig, when the animals
move inshore and form large spawning aggregations in shallow
bays. Fishing is conducted during the day as well as at night,
using very bright lights to attract squid to the fishing boats.
Catches fluctuate between 2 000 t and 10 000 t per annum.
Control measures include a permit system that limits the
number of participants in the fishery, a four-week closed
season and a closed area in the Tsitsikamma National Park

which is an important spawning ground for squid.

For many years common and giant octopuses have been
caught in the nets of deep sea trawlers. Increasing demand
for octopus products from European markets has prompted
South African fisheries authorities to consider issuing experi-
mental permits to test the biological and economic viability of a
directed octopus fishery. The permits may allow ten operators
to catch and market 20 t of octopus each. It is likely that
fishers will target the common octopus, a near-shore species

which can weigh up to six kg.

Author: Claire Attwood September 2000
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Krill 3B

rill is the term given to swarms of shrimp- on the abdomen. Their thoracic limbs are armed with stiff

like creatures, called euphausids, that form hairs and are held to form a ventral basket through which

the staple food of whales and other Antarctic water is sieved as they swim along, enabling the capture of
marine life. Krill is a Norwegian whaling term

meaning ‘tiny fish’, but this is a misnomer as they

smaller planktonic plants and animals on which they feed.
Thus they entrap their food in much the same way that baleen

whales feed on krill.

are not fish but crustaceans. Krill are large species
Antarctic krill survive the inhospitable Antarctic winters by

of plankton and have a collective mass many times o . -
. hiding for several months under the pack ice. Here, in icy
that of the gIObaI human populatlon. They area nooks and crevices, they feed on algal cells that grow in

concentrated source of energy-rich food which is dense concentrations in spite of the poor light conditions.

just starting to be tapped by humans. In the summer months, from about December to May, the
ice melts and the phytoplankton blooms due to the long light

hours and the upwelling of nutrient-rich water. The krill in

turn multiply into huge swarms that occupy a central position

Antarctic kiill, Euphausia superba, is the largest and most in the Southern Ocean food web. Krill are the principal food

common species of kil in the Southern Ocean. |t forms dense for at least five species of baleen whales, three species of

schools between the Antarctic continent and Subantarctica. seals, twenty species of fish, three species of squid and

Further north, in warmer waters, they are replaced by four many different birds.

other Euphausia species and Thysanoessa macrura. Further
north in the subtropics they give way to Euphausia lucens Lifecycle of Antarctic Krill

and Euphausia similis, species with antennae that light up so ) o
) ) , During spring, in October and November, males of the
that their swarms emit blue-green light.
Antarctic krill implant their sperm in newly moulted females,

Biology of Euphausids while they still have soft shells. Each female stores the male’s

L Krill — staple food of the Southern Oceans



Baleen Whales depend on krill

Krill are so plentiful that the largest animals ever to have lived,
the blue whales, can be sustained by these tiny animals. A
single blue whale can consume as much as three or four
tonnes of krill a day. Baleen whales move south in summer,
timing their migration to coincide with the increase in kril. They
have followed an amazing evolutionary path to maximise the
harvest provided by krill by developing baleen plates fringed
with hairs that act as a filtering trap for the plankton. They have
also evolved enormous mouths to engulf great quantities of
water. By raising the large tongue, water is squirted out through
the baleen, entrapping a feast of krill. In the rorquals (which
include the humpback and the sei whales) the capacity of the
mouth is further increased by expanding the pleated grooves
beneath the throat. In addition, the humpback can even dis-
locate its lower jaw to increase the gape. They also blow
circular nets of bubbles to concentrate the krill before engulfing
them. The principle food of Southern right whales, however,
is not krill but much smaller planktonic crustaceans known as

copepods.

Harvesting the bounty of krill by humans

Krill populations are patchily distributed throughout the
Southern Ocean, with swarms measuring anything from tens
to thousands of metres across. Humans have started to cash
in on the protein provided by krill; in 1995 alone, an estimated
120 000 tons was fished by Japanese and Ukrainian vessels.
African countries do not harvest krill at present. Although a
potential source of food for humans and rich in protein and
vitamins, krill is bland and unappetising and so is used to

feed livestock, poultry and farmed fish.

Soviet and Japanese trawlers with mid-water nets as much
as 80 m wide and 50 m deep can take in 12 tons of krill in a
single haul. The krill is processed at sea on factory ships.

The fishing season, summer, is also the breeding season

and the question is how many millions of egg bearing females
can be removed from the population each year without
threatening the stocks? Experts believe that the potential
annual harvest of krill far exceeds that of all other marine
species from all the oceans. Talk of such vast harvests alarms
marine biologists because many animal resources previously
thought inexhaustible have proved to be most susceptible to
over-exploitation. Estimates of the total amount of krill have
ranged from a few million to tens of millions of tonnes and
controversy surrounds these figures, despite advances in
acoustic techniques employed to estimate their abundance.
The abundance of krill will be influenced by climatic conditions
and the numbers of baleen whales.

Global krill fisheries are controlled by the international
Commission for the Conservation of Antarctic Marine Living
Resources (CCAMLR). Attempts are being made to minimise
the overlap between the location of fisheries and the main
feeding grounds of krill-dependent species. Can an inter-
national treaty protect such distant and disputed waters?
Co-operation, goodwill and a common goal of sustainable
management are essential for the survival of a resource even

as plentiful as krill.

Author: Margo Branch September 2000

Classification:

PHYLUM: Arthropoda
SUBPHYLUM: Crustacea
CLASS: Malacostraca
SUPER ORDER: Eucarida
ORDER: Euphausiacea
GENUS: Euphausia
SPECIES: superba
COMMON NAME: Antarctic krill
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COASTAL AND MARINE LIFE - ANIMALS:

ctopuses or octopi? Whatever we choose to

call these cryptic cephalopods, the eight-
armed octopus is among the most sophisticated of
all invertebrates and a key player in the food webs
of most marine ecosystems.

Octopuses, together with squids, cuttlefish and nautiluses,
are cephalopods — members of a class which forms part of
the phylum Mollusca. The cephalopods represent the peak of
molluscan evolution and, with finely-tuned sensory organs and
complex nervous systems, they are thought to be the most
highly developed of all invertebrates. Unlike other cephalopods,
octopuses have no shell at all and have abandoned a swim-

ming life. They are bottom-dwellers that spend most of their

time hidden in holes which they defend against other octopuses.

Octopuses move in two different ways. They may pull them-
selves along by attaching their suckers to rock faces or, like
other cephalopods, they swim by means of jet propulsion. Their
mantles are strong and muscular and, by exhaling water from
the mantle cavity through the funnel, they are able to effect a
form of jet propulsion. When escaping from predators, octo-
puses will shoot ink out of their funnel, rapidly change their
colour and escape to a hole where they can hide. The ink blocks
the predator’s ability to see or smell the escaping octopus.

Octopus 3B

Octopuses are able to change their colour very rapidly by
expanding or contracting their chromatophores - cells in their
skin that contain pigment. Each chromatophore is operated
by a ring of radiating muscles so that the animals can change
their colour, and blend in with their environment, almost

instantaneously.

The octopus’ characteristic eight arms are equipped with
suckers which are arranged in two rows along each arm. The
arms are joined by a web which extends about a quarter of
their length. At the centre of the web is the octopus’s parrot-
like mouth. This tough beak comprises an upper and lower
jaw and is used to tear at the flesh of prey items. Vital
organs, such as the gills, gonads and digestive system are
contained in the octopus’s mantle or hood which is situated
in the pouch behind the animal’s eyes.

Thirteen species of octopus occur in South African waters.
The most common, Octopus vulgaris, grows to a length of
1,5 m and is often caught by bait collectors who use lures
resembling crabs to bring the animals out of their holes. It is
distinguished from a rarer species, Aphrodoctopus schultzei,
by having two rows of suckers on each arm, rather than
alternate rows. Aphrodoctopus schultzei has brush-like tips to
the arms. The giant octopus, Octopus magnificus, is regularly
caught by bottom trawlers on the south coast. It can grow to
a length of 3 m and reach a maximum weight of 25 kg.

The common octopus — Octopus vulgaris

INVERTEBRATES - MOLLUSCS



Feeding

Octopuses are short-lived but important predators on reef
systems. They prey on a variety of small fish, crabs, rock
lobsters and mussels, and are in turn preyed upon by fishes
such as rock cods, moray eels, cat sharks, grey sharks and

marine mammals such as seals and dolphins.

An octopus attacks its prey from close proximity, grasping

it with its arms and injecting a poisonous substance into it.
Octopuses feeding on mussels will make a small hole in the
shell before injecting the toxin into the animal’s tissues. In some
species of octopus, like the blue-ringed octopus of Australia,
the toxin that is contained in the animal’s poison glands is so

deadly that it is capable of killing a person within minutes!

Octopuses are voracious eaters. Experiments have shown
that they eat an average of 5,2% of their body weight every
day, although this figure can vary between 1 and 21%. The
animals’ high food intake results in rapid growth; an octopus
may grow from 200 g to nearly 6 kg in only nine months. In
keeping with their rapid growth rates, octopuses are short-
lived animals and most breed and die within a year.

Breeding

Octopus vulgaris reaches sexual maturity at a mass of 400 g
but females are usually 900 g. Mating can only take place
between animals of a similar size; if there is a distinct difference
in size, the larger one will usually attack and eat the smaller
one. But if contact is made, the male will touch the female
and insert his third arm, which is specially modified to transfer
the sperm, into the female’s mantle cavity. Copulation may

take more than an hour.

The female lays thousands of eggs on the roof and walls of a
small cave. The eggs are oval- shaped, about 1 mm wide and
3 mm long and are attached in bunches. During the incubation
period the female octopus blows water from her funnel over
the eggs to keep them aerated. When the eggs hatch after
3-5 weeks, the female dies. Most cephalopod eggs are richly
laden with yolk and the embryos undergo its complete develop-
ment within the egg case, hatching as miniature adults.

Highly developed senses

One of the most remarkable features of octopuses is that their
eyes are very advanced. With a cornea, lens, iris, pupil and
retina, their eyes resemble the human eye, although it is quite
likely that octopuses’ sight is superior to humans’. This is
because the nerve cells run behind the retina and so octopuses
do not have a ‘blind spot’ as we do where our optic nerve
leaves the eye. Interestingly, octopuses may be taught to
distinguish between objects of different sizes, shapes,
textures and colours and they are capable of learning. For
instance, once they have learnt that anemones sting,
octopuses will not attempt to prey on hermit crabs that have
anemones on their shells.

A growing market for octopuses

Octopuses are a popular bait item and hundreds are caught
along the South African coast at every spring low tide.
Octopus fishers on the east and south coast insert a stick
into a crevice and, when an octopus coils its tentacles

around the stick, remove the animal from its hole.

For many years common and giant octopuses have been
caught in the nets of deep sea trawlers. Increasing demand for
octopus products from European markets has prompted South
African fisheries authorities to consider the biological and
economic viability of a directed octopus fishery. Octopus vulgaris
will probably be the target species of this emerging fishery.
Prospective octopus fishers are talking about developing

plastic pots or using PVC pipes to act as lures for octopuses.

Author: Claire Attwood September 2000

Classification:

PHYLUM: Mollusca
CLASS: Cephalopoda
GENUS: Octopus
SPECIES: vulgaris

COMMON NAME: | Common octopus
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Rock Lobsters 3B

ock lobsters, or spiny lobsters as they are
Ralled in some parts of the world, are

crustaceans. Locally, they are known as crayfish
or ‘kreef” but they are different from the fresh water
crayfish of Europe and do not have large claws like
the true lobsters. Like their cousins, the crabs, rock
lobsters have hard, external skeletons which are
jointed and allow them to move quickly and
efficiently on their ten jointed legs. Their hard
exoskeleton protects them from predators, but
cannot grow with them. For this reason, rock
lobsters must shed their exoskeleton (moult)
several times as they grow. They are soft and
vulnerable to predators until the new shell hardens.

The rock lobster’s head is the animal’s sensory centre, and
comprises two compound eyes, two pairs of antennae and a
small, fairly sophisticated brain. Five pairs of legs are attached
to the thorax, or central portion of the body, which houses
the reproductive, digestive and excretory organs. The head
and thorax are fused into a single unit called the carapace.

Two species of rock lobster are commonly found close to the
shore in South Africa. These are the West Coast rock lobster,
Jasus lalandii which occurs mainly in the cool waters of the
Atlantic Ocean, and the East Coast rock lobster, Panulirus
homarus which is found in the warmer waters of KwaZulu-
Natal and along the Wild Coast. Two other species of rock

lobster occur in deeper water, at depths of 100 m or more.
These are Palinurus gilchristi and Palinurus delagoae, both of
which are harvested by commercial fishers. A few colourful
tropical, Indo-Pacific lobsters are found along the coast of
KwaZulu-Natal such as the painted lobster which is blue and

green with white stripes.

Feeding

Rock lobsters are opportunistic
feeders and use their strong
jaws to crush a wide variety

of hard-shelled organisms.
West coast and east coast

rock lobster feed predomi-

The main diet of the west
coast rock lobster is mussels

nantly on mussels. In regions
where there are insufficient
mussels, rock lobster have been known to feed on sea
urchins, starfish, perlemoen, whelks, periwinkles, crustaceans
and bristleworms. Even seaweed is eaten from time to time.

Life-cycle

Rock lobsters have a particularly fascinating life cycle. Females
bear their orange eggs on tiny hairs beneath the tail, and are
said to be ‘in berry’. South African fisheries regulations prevent
fishers from catching rock lobster while they are in berry,

making sure that they have an opportunity to breed.

The eggs hatch after 80-90 days into naupliosoma larvae which
look like transparent spiders. These in turn moult and change
into phyllosoma larvae with long, hairy legs. The phyllosomas
float in ocean currents for over seven months and undergo
11 moults. It is thought that some of them are carried right
around the Atlantic Ocean to South America and
back during this time. The final larval
stage, the puerulus, is a small
colourless lobster, 20 mm

in length. It swims

The rock lobster escapes
*, by swimming backwards
with a flick of its tail



The carapace of
the rock lobster is
measured to make sure it
is the legal size to catch

inshore where it settles on the seabed, usually taking refuge
under a rocky overhang or in a tiny crevice. Because of this

long and complex life-cycle it is impossible to farm rock lobster.

Juvenile rock lobsters have a high mortality rate, their main
predators being fish and octopus. As a result, female rock
lobster lay large quantities of eggs; a large West Coast rock
lobster can lay well over a million eggs in her lifetime. Only
two of her offspring must survive to adulthood if the rock

lobster population is to be maintained at a stable level.

Large rock lobsters have few predators, other than octopuses,
human beings and seals and they are thought to be capable

of living to ages of 50 years or more.

A culinary delight

South African rock lobsters are highly prized as a culinary
delicacy. Large quantities of South African rock lobsters are
exported live to seafood markets in Europe and Asia, where
they fetch high prices. Local restaurants charge a premium for
freshly caught lobster. The rock lobster industry contributes
approximately R200 million to the South African economy
every year.

Managing the resource

West Coast rock lobsters are larger and more abundant than
their east coast cousins and, as a result, they support an
important commercial fishery. South African commercial
fishers harvest about 1 600 tons of West Coast rock lobster
and almost 800 t of the deep-water species, Palinurus
gilchristi, every year. There is an active recreational fishery for
rock lobsters and approximately 40 000 South Africans buy

licenses which enable them to catch a set number of rock
lobsters on certain days, determined prior to each annual

open season.

The South African rock-lobster fishery is managed by a quota
system and is closely monitored by fisheries scientists and
inspectors. Every year thousands of rock lobsters are measured,
tagged and released prior to moulting. The growth rate can
be measured when some of these animals are recaptured
during the fishing season and returned to fisheries scientists.
During the 1990s slow growth rates were recorded for West
Coast rock lobster populations and this resulted in reductions
to the annual catch. lllegal fishing activities also have a negative
impact on the resource. Poachers typically fish without a license,
take more than their fair share of the catch or pay little attention
to the size or condition of the animals they catch and sell.

The impact of red tides

Decaying phytoplankton blooms (or red tides) on the west
coast frequently cause low oxygen levels in areas where large
numbers of West Coast rock lobster occur. On occasion,
oxygen levels have been reduced to such an extent that
hundreds of tons of rock lobster, moving inshore in search of
oxygenated water, are stranded by a retreating tide. These
occurrences are sometimes erroneously referred to as “rock
lobster walkouts.” In 1997 the largest ever stranding of rock
lobster on the South African West Coast followed the decay
of a massive bloom of the dinoflagellate Ceratium furca at
Elands Bay. The total loss was estimated to be 2 000 t — as

much as the commercial quota for a year!

Author: Claire Attwood September 2000

Classification:

PHYLUM: Arthropoda

SUBPHYLUM: | Crustacea

CLASS: Malacostraca

ORDER: Decapoda - ten walking legs

FAMILY Macrura — Rock lobsters, crayfish

GENUS Jasus lalandii — West Coast rock lobster,

& SPECIES: Panulirus homarus — East Coast rock lobster
Palinurus gilchristi — South Coast rock lobster
Panulirus versicolor — Painted rock lobster

FURTHER INFORMATION:
= Payne, A.LL. and Crawford, R.J. (Eds). 1989. Oceans of Life off South Africa. Vlaeberg Publishers, Cape Town.
« Branch, G. and Branch, M. 1981. The Living Shores of Southern Africa. Struik Publishers, Cape Town.

RELATED FACTSHEETS:
« Fishing Industry « Recreational Angling « Fishing Regulations = Red Tide.
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COASTAL AND MARINE LIFE — ANIMALS: INVERTEBRATES - CNIDARIANS

Anemones 3B

Q nemones are very simple, solitary animals Feeding - stinging animal traps
that look rather like flowers. Their bodies An anemone may look like a delicate flower attached by a flat
resemble a thin sac, filled with water, with a adhesive disc - but it is, in fact, an animal that can move and
single opening, the mouth, that is surrounded by catch prey. The mouth is surrounded by tentacles and closed
tentacles. Anemones lack any hard skeleton and by a pharynx that serves as a valve, allowing food to enter

are supported by the water inside their body without the loss of water. The tentacles are packed with

. . . microscopic stinging cells, called nematocysts. When
cavity. When an anemone contracts its circular o
anemones touch and taste food, the stinging cells paralyse

bOdy'mUSCIeS it becomes Iong and thin; when it and entangle their prey. The anemone needs time to grow

contracts its longitudinal muscles, it becomes replacement stings. Anemones feed on mussels, small fish
short and squat. The body wall consists of two and any prey that the tentacles can grasp and push into their
layers of cells with no well-developed organs. If mouths. The body cavity serves as the gut. Itis divided vertically

water is lost from the body cavity, the muscles by sheets that extend inwards from the body wall and increase

no longer have the necessary water pressure to
act against, and the anemone is helpless. It has
to use flickering hairs (cilia) to create a current

the surface area for digestion and make it easier to control
the water pressure for movement. Waste matter is expelled
through the mouth, as there is no anus.

to pump the body full of water once again. This Reproduction and life cycle

is a very slow process. So don’t stick your finger Most anemones have separate males and females. They
into the mouth of an anemone and hold it open release eggs and sperm, and fertilisation occurs externally in
until the anemone goes soft. the sea. The eggs develop into tiny, oval planular larvae that

. . . swim around and feed for about two weeks before settling in
Anemones belong to the phylum Cnidaria, which W' ! ! " nat

also includes Je”yﬂSh’ corals and hydrOIdS (e'g' Anemones can also bud off new individuals or split in half to
bluebottles). All have a simple sac-like structure form two animals.
with two cell layers, radial symmetry, a single

rocky crevices and growing into individual anemones (polyps).

opening and specialised stinging cells.

Stinging cells — nematocysts as seen through a microscope

discharged

spherule with
potent stings

Planular lava

False plum anemone



Examples of anemones clusters and are more closely related to corals than anemones.

o ) They feed on small organisms floating in the plankton.
False plum anemone Pseudactinia flagellifera

The large orange false plum anemones are easy to identify Zoanthids

because they are soft and cannot fold their tentacles inside Zoanthids form vast carpets in greens, browns and purples on
their bodies as they lack a sphincter muscle around the the rocky shores of KwaZulu-Natal. These anemone-like animals
mouth. They are very aggressive. If another unrelated are linked together at their bases by a fleshy coenenchyme
anemone comes too close, swellings appear below the and form large colonies of interconnected individuals. They
tentacles - these spherules are packed with potent stings are carnivorous, but seem to gain most of their nourishment
that will injure or even Kill the intruder and enable the anemone from tiny algae that live symbiotically within their bodies.

to defend its territory. The venom from the false plum Author: Margo Branch September 2000 .

anemone will affect humans, so it should not be handled. Y

Zoanthids
Plum anemone Actinia aquina

The dark red plum anemone lives high on the
shore. It broods its young inside the body cavity
and juvenile anemones crawl out of its mouth.
Sandy anemone Bunodactis reynaudi

~ Plum
anemone

The sandy anemone buds off new individuals and forms
large family groups, called clones, with the same genetic
composition, which live successfully together. They have
sand sticking to their bodies and have an amazing array of
colours — purple, pink, blue, orange, red and yellow.

Striped anemone Anthothoe stimpsoni

This delicate pink, green or yellowish-brown anemone has
distinctive vertical stripes and is common in pools. If irritated
it shoots sticky white threads of stings through its body wall.

Knobbly anemone Bunodosoma capensis

This is one of the most beautiful and variable species that
appears in all the colours of the rainbow. It is abundant in
sand-free areas and never has sand sticking to the knobbles

on its surface.
Strawberry

Giant anemones anemone

There are a few species of giant anemones living in tropical

waters. These may reach 1 m in diameter and are covered
with numerous tentacles. They have an interesting commensal Classificatio

association with clown fish that shelter among the tentacles,

protected from the stings by a special coating of slime. The PHYLUM | Cnidaria

anemone seems to recognise its resident clown fish. CLASS Anthozoa — Anemones, zoanthids and corals
ORDER Actinaria — Anemones
Strawberry anemone Corynactis annulata ORDER | Coraliomorpha — Strawberry anemone

These small, exquisite, transparent pink anemones have dis- ORDER Zoanthidea — Zoanthids

tinctive pale knobs on the tips of the tentacles. They occur in

FURTHER INFORMATION: » Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
= Branch, G. M., Grfffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.

RELATED FACTSHEETS: « Corals = Cnidarians « Jellyfish = Bluebottles « Sex Change in Fishes e Classification of Marine Life
]
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COASTAL AND MARINE LIFE - ANIMALS: INVERTEBRATES - ECHINODERMS

he phylum Echinodermata includes the
r:[:tarfish, brittlestars, feather stars, sea urchins
and sea cucumbers. As their name implies they
all have spines or spicules in their skins, (echino =
spiny, derm = skin). These strange creatures
have no head, front or rear end but radiate from
a central point, so they are described as being
radially symmetrical. They usually have their
organs in groups of five, and possess tube feet
operated by water pressure. The sea stars have
five arms; the urchins and sea cucumbers have five
bands of tube feet. Instead of blood, echinoderms
have seawater running through tubes in their
bodies. These connect with the tube feet, which
are used for locomotion, and with the gills,
which consist of fine tubes that project from the
surface of the body to facilitate the absorption of
oxygen and the release of carbon dioxide.
Echinoderms are slow-moving animals, able
to take off in any direction in response to touch,
light or chemicals in the water. Echinoderms do
not moult as the spicules imbedded in their skin
grow with the animal.

Starfish

Brittlestar

Echinoderms 3B

Reproduction

Echinoderms reproduce sexually. Most release large numbers
of tiny eggs and sperm into the water where fertilisation
occurs. The eggs develop into attractive larvae that float in the
plankton. The larvae are bilaterally symmetrical with similar left
and right sides and it is only when they metamorphose into
adults that they become radially symmetrical. Some echino-
derms do not have larvae but brood the eggs in the body
until miniature adults wriggle free from the brood chambers.
Examples of brooders are cushion stars, serpent-skinned
brittlestars and the red-chested sea cucumber whose young

are brooded in pockets in the skin.

Economic importance

Echinoderms form an integral part of coastal ecosystems but
are not of great economic importance in South Africa. In tropical
areas urchins and large sea cucumbers are harvested for
markets in the Far East. Being such inactive creatures they are
easy to find and harvest, and many echinoderm populations
are endangered as a result. The large spiny, crown-of-thorns
starfish is a specialist predator on corals and periodic out-
breaks of their populations have destroyed large areas of
corals. In South Africa the Cape sea urchin has been shown
to play a special role in the life cycle of the economically
important perlemoen (abalone) whose tiny vulnerable juveniles
shelter under urchins to escape predatory fish and crayfish.



Starfish — Asteroidea

Starfish are amazing creatures. They have no front, no back,
no eyes, usually five arms and hundreds of delicate tube feet
with suckered tips. There is a sense organ on the tip of each
arm. The mouth is centrally placed on the undersurface and
they turn their stomachs inside out onto their food and digest
it outside their bodies! Many of them are herbivorous or feed
on seaweed sporlings or scum on the rocks (e.g. cushion
stars). Others, for example are the spiny starfish, Marthasterias
glacialis, are carnivorous and can feed on sedentary or slow
moving animals such as red bait, molluscs or corals. In many
starfish the skin is dotted with tiny three-jawed structures,
called pedicellaria. These are often armed with poison glands
and are used in defence against predators and to keep the
skin clean and clear of small creatures and settling larvae.
Most starfish are harmless to humans but the spines of the
crown-of-thorns starfish, Acanthaster planci, are coated with

an irritant poison.

Feather stars — Crinoidea

Feather stars have a small central body with ten, or more,
long feathery arms that are used to gather food particles from
the water. The food is passed along grooves on the arms to
the mouth in the centre. Feather stars are usually sedentary
and grip rocks with short claws but they can crawl and swim
by waving their arms as they lack tube feet. The eggs and
sperm are produced in swollen pinnules towards the base of

the arms.

Brittlestars — Ophiuroidea

These sea stars have a flat, circular body with five, or more,
long thin arms that break off easily, hence their name ‘brittle-
stars’. Like other starfish they can re-grow lost arms. They are
the most active of the echinoderms and do not have suckers
on their tube feet but move by snake-like undulation of their
arms. The mouth is on the underside and is surrounded by
five toothed jaws. Most of them feed on small particles picked
up from the surface of the substrate or from the water. The
most spectacular and unusual example is the basket star
whose arms branch into ever finer striped tendrils. It holds its
outstretched arms in the shape of a basket to catch passing

animals and plankton.

Sea urchins - Echinoidea

Sea urchins are usually pumpkin-shaped creatures encased
in a calcium carbonate shell (test). Spines project from the
shell and move on ball-and-socket joints. Tube feet protrude
through tiny holes in the shell and are used to move the urchin
around. Urchins are dotted with tiny three-jawed nippers
(pedicellaria) that provide defence. Some east coast species are
dangerous. The black needle urchin has hollow venomous
spines and the flower urchin has toxic nippers. Pencil and
slate urchins have large heavy spines that are often sold as
ornaments. Heart urchins and lamp urchins are oval and flat-
bottomed, whereas pansy shells are flat biscuit-like urchins.
These three are all coated with short fine spines and feed on
organic particles sorted from the sandy or muddy sediment
on which they live. Most rocky-shore urchins are grazers with
powerful jaws. The Cape sea urchin, Parechinus angulosus,

catches pieces of drifting kelp on which it feeds.

Sea cucumbers - Holothuroidea

Sea cucumbers are sausage shaped with soft leathery skins.
Imbedded in the skin are tiny spicules only visible under a
microscope. Up to five bands of tube feet run the length of
the body. The mouth is at one end surrounded by retractile
tentacles with the anus at the other end. Many sea cucumbers
live under rocks or buried in the sand with just the sticky
tentacles exposed to gather food and plankton. When
disturbed some species eject sticky threads from the anus
while others extrude part or all of their gut to enmesh or
confuse an attacker. They can regrow their lost entrails.

Author: Margo Branch September 2000

Classification:

CPHYLUM:
CLASS:

Echinodermata

Asteroidea — Starfish

Crinoidea — Feather stars
Ophiuroidea — Brittlestars
Echinoidea — Sea urchins
Holothuroidea — Sea cucumbers

FURTHER INFORMATION: « Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
= Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.

RELATED FACTSHEETS: » Starfish « Sea Urchins « Rock Pools
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COASTAL AND MARINE LIFE - ANIMALS: INVERTEBRATES - MOLLUSCS

he Gastropoda is a large class of snails and

r:[;ugs that belongs to the phylum Mollusca.
There are over 35 000 species of gastropods. Most
of them are snails with a spiral shell but some, like
the limpets, have cap-shaped shells and others are
slugs that lack shells. All gastropods have a head
with sensory tentacles and eyes. They have a large
foot on top of which is a mass of body organs
including a gut, reproductive organs, the blood
system, heart and kidney, hence their scientific
name 'Gastropoda,” which means "gut-footed®.
This visceral mass is twisted into a spire during at
least some stage of the life cycle of gastropods. The
gastropods can be divided into three subclasses,
which are described below.

Reproduction and life cycle

The primitive gastropods shed their eggs and sperm into the
water. After fertilisation the eggs develop into trochophore larvae,
which swim through the water, like a spinning top, propelled by
a ring of hairs around their middle regions. The trochophore
larvae metamorphose into veliger larvae that have two expanded
frontal lobes (the velum) which are fringed with cilia that flicker
to drive the larvae forward. As it ages the veliger develops a
shell and then twists, so that instead of backing into the shell
leaving the head vulnerable, it can retreat head first into the
shell and use its tough foot to close the shell. This process is
called 'torsion’. The result is that the gill cavity comes to lie
over the head of the snail. Some of the more advanced gas-
tropods, such as the whelks, practise internal fertilisation and
lay eggs in capsules in which the eggs develop into miniature
adults; there is no planktonic larval stage. In a few species

the eggs are retained in the egg duct until they hatch.

Subclass Prosobranchia
— abalones, limpets, winkles and whelks

This group includes the vast majority of marine gastropods.
Prosobranch means 'front gill*, referring to the placement of
the mantle cavity with the gills above the head due to the 180°
rotation of the animal within its shell during larval development
(torsion). The group includes the herbivorous limpets, abalones
and winkles and the more advanced carnivores such as
whelks and cones. The herbivorous snails, such as limpets
and winkles, scrape the rocks and rasp seaweed with their
radulas (a 'tongue’ bearing rows of teeth). The radula may be
twice as long as the body of the snail and is continually

Gastropods 3B

replaced as it is worn away in front. In the very long, coiled
gut, the seaweed is sorted and digested. Carnivorous gastro-
pods (whelks) have a much shorter gut because the food is
softer and more easily digested. The radula is shorter and
may be specialised to drill through the shells of prey or even
modified into harpoons to stab the prey, as is the case in the
cone shells. The scavengers and carnivorous shells have an
oval opening to the shell through which a tube, the siphon is
extended. This is used to draw water into the shell to aerate

the gills and to taste the water for traces of food.
Venus ear shell

Abalone These ear-shaped shells graze on

seaweed and have a row of holes through
which water flows after aerating the gills,

and washes away the faeces and eggs.

Limpets Shallow, conical shells
characterise all impets. Each limpet has
a home scar where its shell grows to fit
the shape of the rock and this pro-
tects it from predators, wave action

and desiccation.

South Africa has more species of limpets

than anywhere else in the world. Each species spined

is specialised for a particular habitat and some, such limpet
as the pear limpet, even form unique zones on the shore
where they can occur in densities of over 2000 to a square
metre. Some are quick-growing general feeders that scrape
food from the rocks or trap drift algae. Others are slow-growing
gardeners that start life on the backs of other shells and then
move down onto their own home territories where they guard,
fertilise and graze a garden of a special seaweed. They can
reach an age of over 20 years. The low-shore Argenville’s
limpet traps kelp that washes under its raised shell. The kelp
limpet's shell is oval and curved to fit the kelp stipe, on which
it lives and feed.

Winkles are herbivores "Winkle' is a common name for a
large group of snails whose coiled shells have a circular mouth
(without a groove), that is blocked by a ‘door’ (operculum) when
the animal withdraws into the shell. Most winkles have low-
spiralled shells. They are herbivorous, using a rasping radula
to feed on seaweed and juvenile plants. The large round giant
periwinkle has a characteristic knobbled, calcified operculum.
It has been heavily exploited along the

coast. Topshells are abundant in th
intertidal and have a horny, flexible
operculum. The small periwinkles
(littorinids) form a zone at the
highest level on the rocky shore.
They are very hardy and able to live

out of water for several days.
Giant periwinkle, Alikreukel



Whelks are carnivores ‘Whelk’ is a common name for a Subclass Pulmonata

large group of snails that have spiral shells with oval openings - land snails, slugs and false limpets c i i‘z}
(apertures) with a notch or tubular canal. A tube or siphon is L _'_-' .-".?""E

Practically all members of the h)
%

r—ll‘ =
/ ||ll: Pulmonata inhabit land or fresh ?’f =
[ water. Instead of gills their ‘-f";'f False

Lo . limpet
L+ mantle cavity is lined with blood P

extended through this notch to ‘taste’ the water for

food. Whelks are predators or scavengers and

.

B
feed on dead or live animals using a snout- e
like proboscis. Whelks mate and then lay
] i vessels and serves as a lung. The only
their eggs in capsules. Many whelks use

[ marine examples are the false limpets, such
their tongues to drill holes in the shells of N ELEY ! ) . .
) ~ Helmet shell as Siphonaria species, which are very common
other molluscs on which they feed. The pustular 2 . ) ) .
a whelk s ™ L onintertidal rocks in South Africa. They are cap-
triton feeds by secreting acidic saliva down the T ] = - ) . s
- = shaped with black and white radial ridges.
tubes of Cape reef worms and then sucks up the - . " .
i o s “e— - The opening to the mantle can be seen
dissolved worms using its long N o .
boscis. C e testh ; :A%-‘ - on the right side of the foot. False limpets
roboscis. Cones use arrow-like teeth to - . S
!O_ ) ) )'v:‘z"';l ,\"--- w——r can breathe in air using the ‘lung' but can
inject and paralyse their prey with - ? o . .
i e et ﬁ':f:'_' also breathe underwater using
venom. Some large species of e ; . ) .
Lol secondary gill-like structures. Siphonarians lay
cones have toxins potent enough Cone shell

) coiled egg masses in high-tide pools.
to kill people.

The land snail Helix is well known to all gardeners for the

Subclass Opisthobranchia damage it does. It is an alien species introduced from Europe.
— bubble shells, sea hares and nudibranchs

. . , ) Economic Importance
This group includes some of the most beautiful and exotic of

creatures found in the ocean. They are characterised by the The gastropods include the vast majority of the molluscs and
reduction or total loss of the shell. Opisthobranchia means have an enormous impact on coastal ecosystems as grazers
‘back-gills' referring to the situation where, although the larva and predators. There are several economically important
becomes twisted (during torsion), the adult untwists again species such as the abalone. Human harvesting of gastropods
leaving the gills at the tail end of the slug. In the nudibranchs for food or to sell the shells can have a detrimental affect on
the original gills are lost and replaced by feather- - the seashore. There are regulations controlling

like secondary gills around

gills - Y "B the collection of molluscs and sea shells in
the anus or finger-like o W §_&: = = ,_,_.‘J South Africa.
-
.

,

projections on the back. -

Nudibranch Author: Margo Branch September 2000
Most species are

specialised predators. They defend themselves by secreting Classification:
toxic chemicals or re-using stings derived from their prey, such s

as bluebottles or anemones. Their bright colours and markings PHYLUM: Mollusca

serve as a warning to predators that they are inedible. Opistho- CLASS: Gastropoda — Snails and slugs

branchs are hermaphrodites, each individual containing both SUBCLASS: | Prosobranchia — Winkles, whelks and limpets
male and female sex organs, but they do not self-fertilise their SUBCLASS: | Opisthobranchia — Seaslugs and nudibranchs
own eggs. After mating the eggs are laid in jelly-covered SUBCLASS: | Pulmonata — Land snails, slugs and

strings or ribbons and hatch into planktonic larvae. false limpets

FURTHER INFORMATION: « Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
= Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.
« Branch, M. 1998. Explore the Seashore of South Africa. 2nd edition. Cambridge University Press, Cape Town.
= Kilburn, R. & Rippey, E. 1982. Sea Shells of southern Africa. Macmillan South Africa, Johannesburg.
= Gosliner, T. 1987. Nudibranchs of Southern Africa — a guide to the Opisthobranch Molluscs of southern Africa. Gordon verhof, Seacomber Publications.

RELATED FACTSHEETS: » Sea Shells = Abalone « Chitons « Bivalves = Sustainable Use of Coastal Resources = Mariculture
]
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COASTAL AND MARINE LIFE - ANIMALS:

wide variety of shells washes up on the beaches
of South Africa and most folk can't resist

picking up beach-worn shells. But any collector who
restricts his or her activities to beachcombing is for -
feiting much of the pleasure that can be derived from
understanding and observing the living creatures in
action. Most shells are made by molluscs, soft-bodied
animals like snails and mussels, that usually have a
head, a foot and a hump containing body organs. A
mantle of skin covers the animal and encloses the
gills. Lamp shells belong to a totally different group,
the Brachiopoda, which once dominated ancient
seas. There are only a few species today and they
have a ventral and a dorsal valve to the shell and
most are attached by a short stalk.

Ramshorn

Lampshell

How is the shell made?

Most molluscs are protected by a
shell, made up of three layers. The

outer layer, the periostracum, is furry or homy

and can be peeled off. Pigments, derived from the food, colour
the shell, making it look and taste like the seaweed or other
food. The bulk of the shell is made up of two calcified layers —
a prismatic layer and the innermost nacreous layer that gives a
smooth mother-of-pearl lining to the shell. Special glands on the
edge of the mantle are continually adding material to the shell,
which grows with the animal. Molluscs can repair a damaged
shell or secrete extra mother-of-pearl to cover grains of sand
that get into the shell — this is how oysters make pearls.

A variety of shapes and texturess=.

Light buoyant shells Some of the
most interesting and highly prized shells
are not strong for protection, but light and
o ) Bubble-raft shell
buoyant, assisting the animals to float and
swim. The rippled paper nautilus shell floats in the sea carrying
the female of a pale octopus-like creature and her eggs. Small,
white, coiling rams-horn shells and cuttlefish shells
-‘x_ s ?,I are internal shells of other octopus-like creatures.
_/9 | These shells trap air in their compartments and
u provide buoyancy for the creatures as they swim
along. The delicate purple bubble raft snails make a
shell
bluebottles. Other planktonic shelled creatures are the sea

raft of bubbles and float in the open ocean feeding on

butterflies, pteropods, which flap their expanded wing-like feet
to "fly* gracefully through the water. Their tiny glassy shells
often litter the high-tide mark on KwaZulu-Natal beaches.

_ 'L“'l-{.:-:‘:.'h'

Some of the seaslugs also have fragile, bubble-like shells with
colourful stripes. The live animals have beautiful enlarged feet
of delicate hues, which flap like wings enabling the slugs to

swim as well as creep.

A conical cap Shells living on intertidal
rocks must contend with exposure to air
and sun at low tide and wave action during
high tide, as well as predators. The conical

limpets are superbly adapted to cope with
these stresses. South Africa has more species of limpet than
anywhere in the world. A limpet sits on a home scar where its
shell grows to fit the shape of the rock, providing a watertight
and predator-proof seal. Pale knobbled surfaces scatter the
sunlight at high-tide levels while flat limpets, with strengthened
ribs, cope well in strong waves. False limpets do not have a
strong grip but they are not eaten by predators because of
an unpleasant chemical in their flesh. The many species of
false limpet are related to the land snails and can
Winkle

breath both in air and water.

Coiled shells The vast majority of sea shells
are coiled. These active creatures are usually
difficult to find as they hide in crevices,
amongst seaweed, under rocks or in the
sand. Herbivorous species most of which are
winkles, have a round opening (the aperture) to the shell.
Carnivorous species, whelks, have an oval aperture with a
groove through which a tubular siphon extends. Water, sucked
into the shell through the siphon, aerates the gills and carries
the taste of prey and carrion. Texture and shape are useful
features for identifying these shells and also give a clue to their
life-styles. In areas where there are a lot of predators, shells
tend to be thicker and strengthened by ridges and
spines. Shells with long pointed spires and wide
apertures can easily be gripped and broken by
crabs, but those with thick shells, short spires

and narrow openings are more difficult to break
open. The ridged nerita found on the crab-riddled

shores of KwaZulu-Natal is a superb example, and it ;
also has a hard *door’, the operculum, to close the Marginella
animal safely inside. Shells with long spines

are difficult for fish to swallow.

Cowries Egg-shaped cowries indisputably

rank as the most popular of shells with their
brilliant gloss, delicate patterns and satisfying feel.

Ridged nerita

S

They have been used as tribal decorations,
slave currency and even sock darners! It is
a thrill to find a live cowrie, for the mantle
expands to cover the shell, camouflaging the

animal and maintaining the glossy surface of the shell.  cqwrie

INVERTEBRATES - MOLLUSCS AND BRACHIOPODS
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Cowries occur mainly on rocky reefs on the east coast, down
to depths of 400 m. Most cowries emerge at night to feed on
algae, sponges and small animals. The spire of the cowrie is
internal and the narrow reinforced aperture together with the
glossy surface make it very difficult for a crab to grip, let
alone break open. They do, however, fall prey to octopuses
that can grip the shell and drill a hole in it using powerful
beaks. Bottom-dwelling fish also swallow cowries,

and many interesting and rare specimens have

been collected from the guts of fish.

Cones Cones are warm-water species found

on the east coast and in Mozambique. Live cones should
be handled with care as they harpoon their prey with
venomous darts. Large fish-eating species may even

be lethal to man.

Bivalves are filter feeders Bivalves have two shell /
valves that are hinged together. They have limited

mobility with no head and nearly all of them filter

hooked out. A good method is to freeze the shell as it preserves
the flesh in a form suitable for genetic analysis. The animal
can be thawed slowly in the fridge and the body contents
hooked out of the shell and eaten or refrozen. The animal can
also be fixed in alcohol or formalin but it must be stored in

- alcohol. To prevent chitons from curling up
-
” : - g they should be relaxed and strapped to a
h-..' ! strip of wood as they dry. The surface of a

shell can be cleaned by boiling, or soaking
it in a weak solution of bleach and then

carefully prising off any barnacles, seaweed etc.
Cone shell

How to look after a shell collection

Shells will fade if stored in the light. If your
collection is to have any scientific value the
shells should be labelled with the exact locality

and region of collection, the habitat, collector's

name and date. The name of the shell can be

A -E"' F added later.
particles of food from the water as it passes through Angel wings
their large gills. Several species such as rock mussels, i Regulations
oysters, sand mussels and clams are economically Py,
n..,]"'; Never be greedy about collecting live shells,

important. The black Mediterranean mussel, a recent

introduction from Europe, is now the dominant inter-
tidal mussel throughout the west coast where, in
places, it is so common that shells are cast up in banks
over a metre deep. Some of the most attractive or unusual
bivalves that bury in sand and mud are the pink Port Alfred
tellin, the colourful scallop, the elongated pencil bait and the
enormous horse mussel (up to 39 cm). Dwarf fans and angel

wings can swim by clapping their shells together.

Chitons — armadillos Chitons are flat oval animals that
have eight overlapping shells. The individual shells are saddle-

shaped and the end shells may look like a set of tiny false teeth.

Preparation and preservation

The removal of the soft parts of bivalves can be achieved by
soaking them in tap water until the shells gape and the animals
can be scraped out. Coiled shells (but not glossy or colourful

ones) can be slowly brought to the boil and the soft parts

.:i?.

)

a permit may be required.

particularly rare species. It is important to

know the regulations before collecting shells, as

Chiton

Author: Margo Branch September 2000

Classification:

PHYLUM: | Brachiopoda — Lamp shells

PHYLUM: | Mollusca

CLASS: Polyplacophora — Chitons

CLASS: Bivalvia — Mussels, oysters, clams

CLASS: Scaphopoda — Tusk shells

CLASS: Gastropoda — Winkles, whelks, limpets,
sea slugs

CLASS: Cephalopoda - Cuttlefish, paper nautilus,
ram's horn shell, octopus, squid.

FURTHER INFORMATION:
« The Conchological Society of Southern Africa, 7 Jan Booysen St., Annlin, Pretoria 0182.
* Museums in Durban, Mossel Bay and Cape Town « Kilburn, R. & Rippey, E. 1982. Sea Shells of southern Africa. Macmillan South Africa, Johannesburg.
 Richards, D. 1981. South African Shells. Struik, Cape Town. « Steyn, D. G. & Lassi, M. 1998. Marine Shells of South Africa. Ekogilde, Hartbeespoort, South Africa

RELATED FACTSHEETS:
« Gastropods = Abalone « Chitons « Bivalves « Sustainable Use of Coastal Resources « Mariculture « Cephalopods « Rock Pools
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COASTAL AND MARINE LIFE - ANIMALS:

t is fascinating to watch a tiny sea spider as it
I picks its way over seaweed or clings to sponges.
These intriguing little creatures, remind one of
moon vehicles stalking along on four pairs of stilt-
like legs. Although they superficially resemble true
spiders, they are quite different in structure, lack
venomous fangs and do not produce a silken web.
They belong to a separate phylum, the Pycnogonida.

SEA SPIDERS - PYCROGONIDA

Pycnogonids have a small body made up of a head and a
trunk with four segments. The abdomen is reduced to a small
stub. The head usually bears a large bulbous proboscis (snout)
and a pair of sensory palps. Many species, such as Nymphon,
also have a pair of pincer-like feeding appendages on the
head (the chelifers). The four pairs of long, spindly legs arise
from the trunk and end in hook-like claws. Sea spiders are
generally small, seldom more than 2 cm long, but there is
one deep-sea species Colosendeis colossea in which the

5 cm long body is supported by 30 cm legs. Because the
body is so small the legs contain most of the reproductive and
digestive systems. The most common species, only about

10 mm long, is the compact sea spider, Tanystylum breviceps.
This white sea spider has a short, circular body, short legs

and no chelifers adorning the large bulbous proboscis.

: f\ male carries
the eggs

Scarlet sea spider
(40 mm)

Sea Spiders 3B

Feeding

Most sea spiders are carnivorous feeding on sessile animals
such as sea anemones, sponges, hydroids and bryozoans
(moss animals). They use their chelifers to snip off pieces of

food, or suck up soft animals using their proboscis.

Reproduction

The reproductive system has many openings, one on the
base of each leg. The name Pycnogonida (pycnos = multiple,
gonas = reproduction) refers to this feature. Fertilisation is
external but in almost all species the male collects the eggs
and carries them on special small, ovigerous legs, until they
hatch. Like seahorses the females play no part in caring for
the eggs. The larvae are stunted versions of the adults, with
only three pairs of legs. Many of the larvae are parasitic on
the prey of their parents. In one species both the larva and
the adult are parasitic on mussels and live inside the mussel

with the proboscis imbedded in the mussel tissue.

Compact sea spider
(20 mm)

INVERTEBRATES - ARTHROPODS



during low tide, to feed on small

ommon spiders on southern

2 shore spider Desis formidabilis,
abdomen /ron shore spider, Amaurobioides
ler fangs. These two spiders feed
ssibly to reduce competition for

2r favours sand hoppers and sea-
d with drift kelp while Desis lives

he shore and feeds on isopods
Formidable shore
spider, Desis is a
true spider with
poison fangs

amphipods that hide amongst

ussels and live seaweed.

Reproduction

head and ' courtship to identify the species

thorax

she does not eat her mate. The

m on a web and picks it up in a

2. He taps the female to ensure

e ¥ ate and then lies upside down
wencau ne and transfers the sperm to the

True spiders have two body regions — the fused head and

thorax (prosoma) and the abdomen. The prosoma carries a aperture in her abdomen. The eggs are laid in a nest, beneath

pair of poison fangs, a pair of feelers (pedipalps) and four a limpet shell, where the young spiders hatch and develop.
pairs of long walking legs. Spinnerettes near the end of the Author: Margo Branch September 2000

abdomen produce the silk for their webs. Aimost all spiders

are terrestrial and breathe air using respiratory book lungs in
the abdomen, but a few have adapted their structure and Classification:

behaviour to enable them to live on intertidal rocky shores.

They make web-lined nests under limpet shells or in empty PHYLUM: Arthropoda

barnacles and trap a bubble of air so that at high tide the SUBPHYLUM: | Chelicerata

spider remains dry and secure. If water does flood the CLASS: Pycnogonida — Sea spiders
spider's nest the waxy hairs that coat the spider create an air CLASS: Arachnida — Spiders and scorpions
film around the abdomen enabling the spider to breathe until ORDER: Araneae — Spiders

the following low tide.

FURTHER INFORMATION:
« Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
« Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southemn Africa, David Philip, Claremont, Cape Town.
« Zoology Department, University of Cape Town, Rondebosch, Cape. Tel (021) 650 3604.

RELATED FACTSHEETS:
« Crustaceans
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COASTAL AND MARINE LIFE - ANIMALS:

ussels, clams and oysters are all molluscs

» I belonging to the class Bivalvia, which is so
named because these creatures are protected and
totally enclosed by a pair of shells, one on either
side of the body. Bivalves are relatively sedentary.
Mussels are permanently attachment to rocks by
beard-like byssus threads, and oysters cement one
of their shell valves to the rock face. Many, like the
clams and white mussels, live in sand and have a
large wedge-shaped foot that allows them to burrow.
All bivalves have a reduced head that lacks eyes and
sensory tentacles. Many bivalves are harvested for
food and bait and there are strict regulations
controlling the numbers that can be collected.

Feeding

Nearly all bivalves have a pair of large gills used for respiration
and filter-feeding. They use hairs on the gills to pump water into
the mantle cavity through an inhalant siphon. The gills trap tiny
particles from the water and move them to the mouth where
the edible particles are eaten, while inedible materials such as
sand grains are discarded along with the waste water that
passes out of an exhalent siphon at the back of the body. A
bed of mussels can remove all the food from the water above
them within an hour. Bivalves are the only molluscs to lack a
radula. Instead they have a thin rod in the gut that is rotated
to grind away the tip, releasing enzymes that digest the food.

Brown mussel is attached to rocks on
the south and east coasts

cut open
mussel

Reproduction and life cycle

Most bivalves practise external fertilisation and shed enormous
numbers of sperm and eggs into the sea where they develop
into planktonic larvae. The early trochophore larvae are like
miniature spinning tops. They metamorphose into veliger
larvae each with a tiny shell and two large anterior lobes, the
velum, that propel the animal along by flickering hair-like cilia.
The larvae are attracted to, and settle at, sites where adults
occur and are then known as spat. A few species brood their
eggs inside their shells.

Pollution and red tide

The major drawback of the efficient filtering system of bivalves
is that they collect and concentrate pollutants and toxic
organisms such as those associated with 'red tide'. Mussels
retain the poisons from a red tide in their bodies for about 4
months. Although the mussels are not usually harmed, as few
as two mussels contaminated with toxic red tide can prove fatal
if eaten by humans. The Marine and Coastal Management
branch of the Department of Environmental Affairs and Tourism
can be contacted to get the latest information about red
tides, which occur almost exclusively along the west coast.

See the bottom of this factsheet for contact details.

Mariculture

Mussels and oysters are farmed on rafts in the sheltered bays
of Saldanha and Knysna. The Mediterranean or blue mussel
is preferred to the local mussels because it is plumper and
faster growing and is ready for harvest in about 9 months.
Although they are fast growing, mussels do not fetch as high

T
e

waste water
expelled

water and food
particles
sucked in

|

White mussel digs
into the sand

foot

INVERTEBRATES - MOLLUSCS
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prices as the slower-growing oysters. The animals have to be
continually tested for pollutants and to ensure they are

not contaminated by red tide. lower shell

Fouling organisms

Mussels, along with barnacles, sea squirts and
seaweed, are quick to colonise the hulls of ships
and the intake pipes of factories and power
stations using seawater for cooling. These
fouling organisms cause drag that slows ships

and cost shipping companies millions of rands in
increased fuel costs. Consequently ships have to be
scraped periodically and coated with anti-fouling paints
that are toxic to marine larvae. Intake pipes are usually

installed in pairs so than they can be alternately closed

—
-

down and cleaned. At Koeberg nuclear power plant a
continuous weak solution of chlorine kills the larvae

[
and prevents fouling in intake pipes. If chlorination is =
interrupted, larvae soon settle and the adults that grow are

much more difficult to get rid of.

Examples of bivalves

Mussels fasten themselves down with byssus threads and
have the capacity to dominate wave-swept rocky shores. The
introduced Mediterranean mussel, Mytilus galloprivincialis, now
dominates most wave-beaten rocky shores on the west coast.
The local black mussel Choromytilus meridionalis is narrower
and can be distinguished by the colour of the gonads, which
are brown in the female and yellow in the male, while the
Mediterranean mussel is orange in the female and off-white in
the male. The slow growing ribbed mussel, Aulacomya ater,
forms extensive beds in the low intertidal in colder water but
is being rapidly replaced by the Mediterranean mussel. The
brown mussel, Perna perna, is the common species harvested
along the south and east coasts and is an important source

of food for subsistence fishers.

The horse mussel Atrina squamifera has shells that are

translucent brown with ribs and cusps and reach 39 cm in

Natal oyster

A ey,

upper shell

__ Scallop

length. It lives buried vertically in sheltered mud or
sand and is common in Knysna lagoon.

Oysters are confined to the south
and east coast where there are sev-
eral different species. The natal rock
oyster, Saccostrea cuccullata, is the
dominant oyster in KwaZulu-Natal
where it forms a distinct band in the
mid-to-upper intertidal. The Cape
pearl oyster, Pinctada capensis, is
related to those that produce pearls, but
it seldom contains pearls.

Scallops and fan shells have a hinge with
one or two flattened "ears'. They usually lie

on the

1

surface of mud and sand and can
-

‘== swim by clapping their valves

together. They are found in various

pretty shades of orange, red and purple.

Sand and mud-dwelling bivalves include many species
that live buried on

beaches or estuaries, and extend siphons into the clear water
above to suck in water to extract food. Common species are
the white mussel, ribbed cockles, surf clams and wedge
shells, the pink Port Alfred tellin, the elongate pencil bait and
the smooth trough shell. Most of these are pale sand
coloured with tinges of yellow or purple. Many of these

bivalves are edible and collected for the pot or for bait.

The shipworm Bankia carinata is a notorious pest that uses
its tiny shells to drill tunnels through wood causing it to collapse

and rot. It digests the wood and filter-feeds as well.

Classification:

PHYLUM:
CLASS:

Mollusca
Bivalvia

FURTHER INFORMATION:
« Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
* Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.
= Zoology Department, University of Cape Town, Rondebosch, Cape. Tel (021) 650 3604

RELATED FACTSHEETS:
« Mariculture « Sea Shells « Red Tide * Marine Pollution = Mussel Harvesting « Oyster Harvesting
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hitons or armadillos are primitive, oval,

flattened molluscs with eight shell plates
surrounded by a fleshy girdle, which is usually
strengthened and protected by scales, bristles or
spines. The name of the class Polyplacophora liter -
ally means "many-shell-bearer®. When the end
shells wash up on the beach they look like tiny sets
of false teeth. The chiton’s body is bilaterally sym -
metrical with a mouth at the front end, a long
coiled gut and a posterior anus. The muscular foot
attaches it firmly to rocks and is surrounded by a
rim of gills. The eight shell plates enable the chiton
to bend to fit the shape of the rock. It does not cling
by suction but has a thin layer of slime that allows
adhesion and movement. Anyone who has tried to
pull apart two sheets of glass with a thin layer of
water between will understand the power of this
force of adhesion. On the other hand the two sheets
can easily slide on one another and in this way the
chiton glides along on a slime trail. When chitons
are detached they can curl into tight balls thus
protecting the soft parts and gills. The head is
completely hidden beneath the girdle and lacks
eyes and sensory tentacles. Chitons are unusual in
that they have lots of little eyes with tiny lenses
peeping through the shells on top of the animal.

shells

/ .,'.\

girdle

Brooding chiton
with young

Feeding

Chitons are grazers that rasp algae from the rocks. In common
with almost all molluscs, chitons possess a radular — a long
tongue with rows of tiny teeth — that is projected from the
mouth to scrape up food. They usually hide under rocks and
many of them emerge at night to feed. They have a very long
gut to enable them to digest their tough food. They also store
the faeces until the tide rises and can flush the faeces away.

Reproduction and life cycle

Chitons reproduce by external fertilisation, shedding vast
quantities of eggs and sperm into the sea. Fertilised eggs
develop into trochophore larvae that look like tiny spinning
tops. The brooding chiton, Chiton nigrovirescens retains the
eggs under the girdle where they develop into fully formed
juveniles, which can easily be seen if the chiton is prised off
the rocks and turned over.

Distribution

There are 26 southern African species, most of which are found
intertidally or down to depths of 10 m. The girdle around the
shells (valves) is a useful feature for identification as it contains
scales and spines that are diagnostic for each species. Most
of the species of chiton occur along the south coast with only
three common species on the east coast and four on the

west coast.

EXAMPLES OF CHITONS
Chitons with a scaly girdles

Tulip chiton Chiton tulipa
The attractive tulip chiton is pale pink with zigzag patterns of
brown and reddish spots and streaks on the shell. The girdle

is also striped and covered with large overlapping scales.

Textile chiton Ischnochiton textilis

This pale yellow or grey chiton is widespread around the
coast, under boulders in rock pools. Its girdle is covered with
small oval scales with many ridges. The smaller dwarf chiton
Ischnochiton oniscus is pale or dark. It is usually about

10 mm long and occurs under rocks in sandy areas.

Brooding chiton Chiton nigrovirescens

The brooding chiton is brownish-black with large coppery-
brown scales covering the girdle. It usually clusters in groups
under rocks. The eggs are brooded under the girdle and it
does not have a planktonic larva.



Chitons with spiny girdles Hairy chitons

There are two moderate sized chitons, 40-70 mm long, that

Spiny chiton Acanthochiton garnoti ) ) . )
have wide girdles covered with branched hairs. The west

This distinctive chiton is easy to identify as it has tufts of o . N .
coast species is the brown striped Chaetopleura papilio while

lassy spines along the girdle. These cause irritation if . .
gassy sp 9 g the south and east coast species, Chaetopleura pertusa, is

touched. It is unusual in that it is abundant on exposed rocks
high in the intertidal.

bright orange or pink.

Spiny chiton Hairy chiton

) ) ) Importance to humans
Chitons with velvety girdles
Although chitons are fairly common on some coasts they do

Black chiton Onithochitom literatus not generally occur in large numbers and are usually quite

The black chiton is the most common species found around small. Their impact as grazers is small when compared with

rock pools on the east coast. The girdie is dark and velvety that of the limpets on the coast of South Africa. The larger

with minute imbedded bristles. species of chiton are harvested in small numbers but they are

not very tasty, being tough and indigestible.

Author: Margo Branch September 2000

Black chiton

Chitons with flexible hairs on their girdles

Giant chitons or armadillos
On the south coast Dinoplax gigas is found clustered in . - : Giant chiton
sandy crevices between rocks. It is huge, reaching 180 mm ’

in length. Its shells are pale grey and its dark brown girdle is

Classification:

dotted with tufts of small hairs. On the east coast the giant

chiton is Dinoplax validifossus and differs in that the bristles
PHYLUM: Mollusca

on the girdle are not grouped into tufts. )
CLASS: Polyplacophora — Chitons

FURTHER INFORMATION:
« Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
« Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.
« Kilburn, R. & Rippey, E. 1982. Sea Shells of southern Africa. Macmillan South Africa, Johannesburg.

RELATED FACTSHEETS:
« Sea Shells « Gastropods

2d

<aastinre ZRNEhE

cacce=talt

For more information, please contact: The Coastal Management Office, Marine and Coastal Management, Department of Environmental Affairs and Tourism, Private Bag X2,
Roggebaai 8012, Cape Town, South Africa. Tel: +27 (0)21 402-3208 Fax: +27 (0)21 418-2582 e-mail: czm@mcm.wcape.gov.za Website: http://sacoast.wcape.gov.za



COASTAL AND MARINE LIFE — ANIMALS: INVERTEBRATES - CRUSTACEANS

here are over 35 000 species of crustaceans —

Tfour times as many as there are birds. Most
prowl around the rocks and reefs — crabs, shrimps
and lobsters. The barnacles are static while others
such as prawns and krill swim in vast shoals. The
diagnostic character of crustaceans is that they
have two pairs of antennae on their heads. The
hard jointed exoskeleton is highly versatile and
serves the tiny land sand hopper as well as it does the
giant Japanese spider crab. Each species modifies
the shapes of its many paired legs for particular
purposes, those in front may become pincers or
claws: those in the middle can be paddles, walking
legs or tweezers, some have feathery gills through
which oxygen is absorbed from the water. Others
carry the eggs. The limbs are tubular and many-
jointed with internal muscles, giving the crustacean
great mobility. The external skeleton works almost
as well on land as it does in the water so that,
providing the creature can find a way of breathing,
there is little to prevent it from walking straight
out of the waves and up the beach. Sand hoppers,
pill bugs and ghost crabs have done just that. The
most spectacular of these is the giant robber crab
that climbs the trunks of palm trees and chews off
coconuts in tropical East Africa.

Moulting to grow

The external shell presents crustaceans with one problem. It
encloses the body completely and will not expand, so it must
be shed periodically if the animal is to grow. As the time of
moult approaches the animal absorbs much of the calcium
carbonate from its shell into its blood. It lays down a soft
wrinkled skin beneath the shell. During moulting the outgrown
shell splits and the animal crawls out leaving a complete
shell, even those parts over the eyes and gills. The soft
defenceless creature hides while it grows quickly, swells by
absorbing water, and the new shell gradually hardens until the
crustacean can venture again into the hostile world. During

moulting the animal can regrow any lost limbs or antennae.

Complex life cycles

Crustaceans have complex life cycles. Most have several larval
stages that are planktonic and dispersed by currents before

they metamorphose into miniature versions of the adults.

Crustaceans 3B

Kinds of Crustaceans

Of all the marine animal groups, the Crustacea is the most
diverse, and as a result its classification is fairly complex and
is summarised below. Some crustaceans are of economic
importance and the crabs, rock lobsters and krill are described
in related factsheets. Examples of the most
important groups are given below.

Copepods Tiny copepods are incredibly
abundant and dominate open-sea, plank-
tonic communities. They feed on phyto-

plankton and are the main food source of pilchards
and anchovies, as well as the filter-feeding giants of the

ocean: basking sharks, whale sharks and Southern Right
Whales. Copepods have a long tail and no carapace covering
the front of the body. Bottom dwelling forms are common on

seaweed and between sand grains on beaches.

Barnacles Barnacles are the most unusual and

highly modified of the crustaceans. Adult acorn barn
cles are permanently cemented to the substrate
and encased in a shell. The shell plates open and
long hairy legs are extended to comb the water
for food particles. Being sessile, barnacles only accomplish
cross fertilisation by extending an extremely long penis into a
neighbour’s shell. The eggs are brooded and expelled as
shrimp-like planktonic larvae. These are dispersed by the
waves and settle on rocks, boats and intake pipes. Goose
barnacles attach to floating objects by a long fleshy stalk.
Some barnacles occur exclusively on whales.

Mantis shrimps These
large shrimp-like creatures are
formidable predators with
massive, raptorial second thoracic limbs that

resemble those of a praying mantid. These limbs are adapted
either for spearing soft bodied prey or for smashing the shell
of a clam or crab. Mantis shrimps live in holes in rocks or
sand banks and may congregate in large swarms, using their

powerful tails for swimming.

Isopods The isopods are a diverse group
of small crustaceans occurring abundantly #
in all marine habitats. They are usually flattened
from top to bottom and have 7 pairs of similar legs
(isopod means “same feet”). The segments of the
thorax are clearly visible as there is no carapace. They often
curl into a ball when disturbed. Almost every clump of seaweed
holds isopods. Sea-slaters scurry between boulders like droves
of cockroaches and pill bugs emerge from burrows in the
sand to scavenge at night. The parasitic fish louse attaches
onto a fish, sucking up its blood.



Amphipods This is the second largest order of crustaceans

4700 species and over 300 species in S. Africa.

Amphipods are small and many of them crawl
over sediment or amongst seaweed but some
build tubes and filter food from the water.
Scavenging beach hoppers explode into activity
and hop away when washed up seaweed is disturbed.
Amphipods

differ from isopods in being flattened sideways and are often
protected by side plates. The front and back legs are different:
the front two pairs generally form nippers and the five back
pairs end in simple claws. Like isopods, they have sessile
—-__eyes and brood the eggs under the

,,,,,,,,,, . thorax, which is not

covered by a carapace.
y Swimming prawns The
i penaeid prawns are some of the most
sought after sea foods. They are trawled off Mocambique
and KwaZulu-Natal and are farmed as well. The Penaeidae

e recognised because their first three pairs of walking legs

terminate in nippers. They spawn
at sea but the juveniles develop in estuaries.
Cleaner shrimp Cleaner shrimps perform a
useful function on coral reefs. Fish queue
for the colourful shrimps to clean their
wounds and gills and even climb into
their mouths to pick food from between their
teeth.
Sandprawns Sandprawns are abundant in estuaries and
lagoons where they build deep burrows and turn over tons of
sediment removing the food particles and aerating the mud.
They are an important source of food for wading birds and
together with the estuarine mud prawn are harvested for bait.
Mole crabs Barrel-shaped mole crabs (sea
lice) live on exposed sandy beaches on the east
coast. They roll up and down in the waves and
dig into the sand and extend their feathery anten-
nae to glean food from the waves. They are often
collected for bait.

Rock lobsters Rock lobsters are the largest and
most economically important crustaceans in South Africa. The
carapace covers the head and thorax and fuses it into a sin-

gle unit and the tail is well developed ending in a tail fan.

They are commonly called crayfish, but y
differ from the clawed freshwater crayfish

and the true lobster in that their five
pairs of

walking limbs all end in a sim- /f

ple claw and not a nipper. The unmistakable

shoveller crayfish has a flattened body and short very
broad flattened antennae. It shovels through surface sedi- =
ment feeding on worms and molluscs.
Crabs Crabs are the most specialised of
crustaceans, in which the abdomen no
longer forms a tail but is reduced and
tucked beneath the

thorax. They scurry sideways over the sand

or rocks on five pairs of walking legs, the

first pair of which end in huge nippers.
There are about 300 species of true crabs
in South Africa.

Hermit crabs Hermit crabs have

increased their protection by living in

empty mollusc shells. Their abdomens are
soft and twisted to fit the coiled shell. One large nipper serves
as a door to the shell and the back two pairs of limbs are
reduced to grip the inside of the shell.

Classification:

PHYLUM: Arthropoda: Insects, spiders, crustaceans.
SUBPHYLUM: Crustacea

CLASS: Copepoda: Copepods

CLASS: Cirripedia: Barnacles

CLASS: Malacostraca

SUPER ORDER: | Hoplocarida: Mantis shrimps
SUPER ORDER: | Pericarida: Brood pouch under the thorax

— ORDER: Mysidacea: Mysid shrimps

— ORDER: Cumacea
— ORDER: Isopoda: Sea lice
— ORDER: Amphipoda: Sand hoppers

SUPER ORDER: | Eucarida
— ORDER:
— ORDER:

Euphausiacea: Krill
Decapoda: ten walking legs
prawns, crabs, lobsters, hermit crabs.

FURTHER INFORMATION: « Attenborough, D. 1980. Life on Earth. Book and videos. Readers Digest Association and the British Broadcasting Corporation.
« Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
= Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.
= Zoology department, University of Cape Town, Rondebosch. Tel. (021) 650 3614 = South African Museum, Cape Town.

RELATED FACTSHEETS: » Crabs « Krill « Rock Lobsters « Rock Pools « Seafood Delicacies « Bail Collecting
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Sea Urchins 3B

ea urchins are members of the phylum

Echinodermata, which includes starfish, brittle
stars, feather stars and sea cucumbers. Unlike the
sea stars, sea urchins are usually spherical or
pumpkin-shaped and the shell plates are fused into
a hard shell (a test) that covers the whole body and
lies just under the skin. A few, such as the pansy
shell, are very flattened and have become bilateral as
an adaptation to burrowing in sand. Live urchins
are covered with spines that move on ball and
socket joints and are their primary defence. Tiny
stalked nippers (pedicellaria), located between the
spines, keep the skin clean and snap at predators.
The common Cape urchin uses these to paralyse
the tube feet of starfish that attack it. Between the
spines there are five double rows of long slender tube
feet that end in suckers and work together with the
moveable spines to propel the animal along. One
larger plate in the shell forms a sieve through
which water flows into a series of tubes (the water
vascular system). This system is equivalent to a
blood system and connects with gills and the tube
feet, which can be extended by water pressure.

Shell shows
five-rayed symmetry

Feeding

The mouth of a sea urchin is on the lower surface of the body
and the anus is usually on the upper surface. Nearly all urchins
are grazers. They use five large jaws, supported by powerful

muscles, to scrape rock surfaces removing algae.

Reproduction and life cycle

Urchins have separate males and females. Eggs and sperm
are released into the water from five holes on the upper surface
of the urchins. Once fertilised the eggs hatch into larvae, which
develop through several stages that live in the plankton. The
larvae are not ball-shaped but bilaterally symmetrical, with
4-12 delicate long arms with bands of fine hairs. These arms
are used for gathering food, swimming and floating.

Distribution

Many exotic and unusual species of sea urchin are found in
the warm subtropical waters off KwaZulu-Natal but the Cape
urchin and the heart urchins are the only common species
that extend into the temperate conditions off the west coast
of South Africa.

Examples of sea urchins

Cape Urchin Parechinus angulosus

The Cape urchin is abundant on rocky shores around the
whole coast. It is round and densely covered in shortish
sharp spines. Its colour is very variable and can be purple,
red, green or pink. The Cape urchin is an important herbivore,
feeding on live seaweed, newly settled spores or drift weed. It
often holds pieces of shell and seaweed with its tube feet as
a shield from the sun, or for camouflage. Cape urchins play a
special role by providing shelter for the vulnerable juveniles of
‘perlemoen’ (abalone) so that they can escape predation from
fish and rock lobsters. The green shells of dead Cape urchins
are often picked up on the beach and are commonly known
as sea pumpkins. The shell is like a jigsaw puzzle, made of
plates fitted together. Rows of small holes indicate where the
tube feet extend. There are also rows of knobs on which the
spines articulate. The anus is in the upper centre, surrounded
by five plates with distinct holes that are the reproductive
pores from which eggs and sperm are shed.

Needle Urchin Diadema setosum

Black needle urchins, which occur in KwaZulu-Natal, have
extremely long hollow spines. They are dangerous as their
spines contain toxins and are needle sharp.

INVERTEBRATES - ECHINODERMS



Oval urchin Echinometra mathaei
This black urchin with stout tapering spines of purple, brown
or green, is the most common urchin in east coast rock pools

where it emerges from hollows in the rock to graze at night.

Short-spined urchin Tripneustes gratilla
This large round urchin, with short white spines, is found
concealed in weed beds. It holds pieces of algae over its

body with its exceptionally long tube feet.

Flower urchin Toxopneustes pileolus

This large distictive tropical reef species is easily recognised
by its pedicellaria, which open between the short spines to
look like beautiful flowers. But beware — these nippers are
armed with potentially lethal poison glands and should not be
touched.

Pencil urchins

Pencil urchins occur in the tropics where their massive spines
provide protection from the many predators. Their shells have
very large knobs on which the spines move. The rough pencil
urchin, Prionocidaris pistillaris, has ridged spines while the
slate pencil urchin, Heterocentrotus mammillatus, has
smooth, banded spines that are sold as attractive ornaments
and chimes.

Lamp and heart urchins

These large pale urchins with flat-bottomed shells are coated
with short flattened spines. The mouth is central and the
anus is to one side on the under-surface. They plough along
just below the surface of the sand, collecting organic particles
of food. The petal-like patterns on the shell indicate the
position of the rows of tube feet. Lamp urchins, Echinolampus
crassa, grow to 12 cm across and their shells become heavier
as they age. If the urchin is turned upside down it looks like
an old oil lamp. The heart urchin, Echinocardium cordatum,
has a notch in the front leading to the mouth and giving the
shell a heart-shape.

Pansy shells

Pansy shells are flat urchins with short spines. The character-
istic petal-like pattern of holes in the dead shell indicates
where the tube feet of the live animal extend. Pansy shells lie
just below the sand in sheltered waters like Maputo Bay and
Knysna Lagoon. When live they are purple in colour and feed
on fine organic particles in the sediment. A tiny brittle starfish

often shelters under pansy shells. The species Echinodiscus
bisperforatus, found in Southern Africa, has two closed slits
in the back half of the shell. There are several species, from
other countries, which are commonly sold as curios and have
different slits.

Author: Margo Branch September 2000.

Pansy shell

FURTHER INFORMATION: « Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
= Branch, G. M,, Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.

RELATED FACTSHEETS: » Echinoderms e Starfish « Abalone « Myths and Legends
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Starfish 3B

tarfish, or sea stars, belong to the phylum

Echinodermata, which also includes the
brittlestars, feather stars, sea urchins and sea
cucumbers. Starfish are star-shaped and usually
have five arms and hundreds of delicate tube feet
with suckered tips. The five-armed arrangement is
stronger than four or six because the animal is less
likely to be pulled in half if attacked. Starfish can
regrow an arm if one is ripped off: in fact a single
arm can regenerate a whole new body. The skeleton
of a starfish is a mosaic of knobbled plates held
together with elastic fibres and imbedded in the
skin. These plates grow with the animal so the
starfish does not have to moult. In many starfish
the skin is dotted with tiny three-jawed structures
(pedicellaria) which snap at creatures that attempt
to settle on them. As a result, creatures such as
barnacles and seaweeds are not found growing on
the backs of starfish.

Sea water for blood

Starfish have a water vascular system. A tube filled with sea
water circles the gut and sends a canal down each arm.
Water enters the tube through a sieve plate on the upper
surface, allowing the starfish to equalise the water pressure
inside the body with any changes in pressure outside, such
as those caused by the rise and fall of the tide. Tiny gills
connect with this water-vascular system and project from the
surface of the starfish. Through these simple tubes, oxygen
is absorbed and waste carbon dioxide released into the

seawater during respiration.

Spines surrounded by
pedicellaria

sieve plate

Spiny starfish

tube feet

Walking on water

Starfish can take off in any direction, guided by a sense organ
at the tip of each arm that can ‘taste’ and is sensitive to light.
They have a hydraulic system of locomotion. On the lower
surface of the body rows of tube feet occur in ambulacral
grooves that extend from the central mouth to the tips of the
arms. Tube feet connect with the water vascular canals and
extend or shorten as water is pumped into or out of them. The
starfish doesn’t ‘bleed’ to death if the tube feet are damaged
because tiny valves can close off parts of the system. The
tube feet end in suckers that grip the substrate and enable

the starfish to creep along slowly.

Feeding

The mouth is on the underside and the anus on the topside.
When starfish feed they turn their stomachs inside out and
release enzymes externally to digest the food! Many of them
(such as cushion stars) are herbivorous or feed on seaweed
sporelings or scum on the rocks (e.g. cushion stars). Others
such as the spiny starfish, Marthasterias glacialis are, however,
carnivorous and can feed on sessile or slow-moving animals
such as red bait, molluscs, sponges or corals. It may take
several hours for a starfish to pull a mussel apart and slowly

digest it.

Reproduction

Starfish reproduce sexually. Most release large numbers of
tiny eggs and sperm into the water where fertilisation occurs.
The eggs develop into transparent larvae that float in the
plankton. The larvae are bilaterally symmetrical (with similar
left and right sides) and only become star-shaped when
adult. Some starfish (e.g. cushion stars) do not have larvae
but brood their eggs in the body until miniature adults wriggle
free, whereas others lay eggs that hatch directly into adults.

g
. sense organ

arms with bands of hairs

Bilateral, transparent
larva of starfish

(magnified)



Common starfishes

Cushion stars

The dwarf cushion star, Patiriella exigua, with short triangular
arms, occurs intertidally. It shows an amazing range of
colours and is beautifully camouflaged. On the west coast it
is dull green but on the south and east coast each specimen
is different, composed of a mosaic of colourful shell plates.
Cushion stars feed on microscopic algae on the rocks.

They lack the planktonic larval stage common in other
starfish and plaster their eggs onto the rock where they ]
develop directly into baby starfishes. In the related subtidal

cushion star, Patiriella dyscrita, the eggs hatch into plank- B
tonic larvae that later develop into adult starfish. , J

Red starfishes
The orange-red starfish, Patiria granifera, has arms that are

flattened on the lower surface. It feeds on plant matter on

rocky shores. The reticulate starfish, Henricia ornata, is also
red but its arms are cylindrical, with a honeycomb texture. It
feeds on dead organic matter, algae and sponges.

Spiny starfish Marthasterias glacialis

The spiny starfish is a large, voracious predator (up to 20
cm) and feeds on mussels, other molluscs and red bait. It is
orange to blue-grey with conspicuous spines, each sur-
rounded by a halo of tiny white nippers (pedicellaria) that
keep the starfish clean and are used for defence.

Sand starfish Astropecten irregularis pontoporaeus
This pale cream-coloured starfish lives in sand where
it feeds on small molluscs and crustaceans.

Crown-of-thorns starfish Acanthaster planci
The crown-of-thorns is a large, starfish (up to 40 cm), \
with many arms and a formidably spiny surface. It \

occurs world-wide in the tropics and is found on the

%

northern coast of KwaZulu-Natal. The crown-of-thorns . 7 il

has become famous for its outbreaks, because it

:’

consumes vast quantities of coral, and there have been g

fears that it might exterminate coral reefs. It should be et

handled with care, as the spines are toxic. 4. J" i 1 .
Author: Margo Branch September 2000 Crown-of-thorns starfish

FURTHER INFORMATION: « Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
= Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southern Africa, David Philip, Claremont, Cape Town.

RELATED FACTSHEETS: « Echinoderms « Sea Urchins
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rabs, like all arthropods, have a hard external

skeleton with joints to allow movement.
Arthropods include insects and spiders, which are
abundant on land but are scarcely represented in
the sea. Crustaceans are by far the most diverse
group of arthropods in the sea, and include crabs,
lobsters, shrimps, and barnacles. Their bodies are
usually made up of a fused head and thorax and a
separate abdomen. In crabs the abdomen does not
form a tail (like that of the rock lobster) but is
tucked beneath the chest. The head and thorax are
covered by a shield-like carapace, which houses the
gills. Crabs are bilaterally symmetrical with five
pairs of walking legs the first of which form large
nippers. They run sideways to increase their stride
without entangling their long legs. Because the
exoskeleton cannot expand, crabs periodically
shed it (a process called moulting) and can
rapidly grow before the new shell hardens. Many
crustaceans have the ability to voluntarily shed
limbs (autotomy), if a limb is grabbed by a predator.
Lost limbs can regenerate over the next few
moults. Crabs have two pairs of antennae and
well-developed stalked eyes that can be folded
down into protective grooves.

abdomen

Fiddler crab

Feeding

Most crabs are scavengers or carnivores. They use their
nippers for capturing and holding prey. Their mouths are
surrounded by a basket of small, hairy limbs that help to
manipulate the food and prevent it from being washed away
while a pair of strong mandibles do the chewing. A few species
filter food particles from the water using their antennae, for
example the masked crab and the mole crab.

Reproduction and life cycle

Some crabs show elaborate courtship behaviour. Males and
females may differ in their colouring and nipper sizes and the
female has a broader abdomen than the male. Fertilisation is
internal: sperm from the male’s genital pores on the base of
the fifth legs is transferred through tubular appendages to the
female genital pores on the bases of her third legs. The eggs
are brooded beneath the abdomen of the female and hatch
into characteristic zoeae larvae that float in the sea. The zoea
larva has a long spine on its back. It metamorphoses into a
swimming megalopa larva that is more like a crab but has a

tail. It settles down to become a miniature adult.

Brachyura - True crabs

The true crabs are amongst the best known marine animals
and are remarkably successful in occupying practically every
marine habitat. They are characterised by the reduced but
segmented abdomen tucked beneath the chest and the front

legs that bear nippers. There are over 300 species in South

Africa, mainly along the south and east coasts.

INVERTEBRATES - CRUSTACEANS
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Rock crabs generally have almost square bodies, limbs with
curved pointed claws and well-developed nippers. They hide
in rocky crevices and feed mainly at night on seaweed, shell-
fish and small animals. There are only two common species

on the west coast but many on the east coast.

Swimming crabs have flat bodies and pad-
dle-shaped back legs, used for swim-

ming or to flick sand over their backs

when they settle into the sand. They are
aggressive, fast-moving predators. The largest
species, the giant mud crab, can reach up to 30 cm and has
powerful nippers and is commercially fished from estuaries. It is

vulnerable to over-exploitation, because of its slow growth rate.

Ghost crabs live on the east coast. At dusk they emerge
from burrows in the sand, to scurry across the beach in
search of turtle hatchlings, plough shells and other animals
stranded by the waves. They have box-shaped bodies,

one enlarged nipper and prominent, stalked eyes.

Fiddler crabs occur commonly in lagoons,
estuaries and mangrove swamps. The male has
a distinctive large coloured nipper which he
waves to attract the female. They work the
sand into little balls as they remove

organic matter for food.

Sponge crabs use their nippers to cut off

pieces of sponge, which are held over the back with the two
small back legs. The sponge grows to cover the crab providing
it with camouflage and protection. When the crab moults it
looses its sponge coat and has to start with a new one.

Xanthid crabs have stout, heavily-built bodies and one
massive nipper used to crush shells. They are important and

diverse predators on the east coast.

An alien crab: the European shore crab, Carcinus maenas,
was first introduced to South Africa in 1983, possibly on oil-
rigs. By 1990 it had spread 120 km to Saldanha Bay. It is a
voracious predator, which decimated the shellfish industry when
it was introduced to America, and poses a threat to local marine

life but is confined to sheltered water in harbours and bays.

ole crab

. A
_,;-1,#%} '

Anomura - hermit crabs etc.
Crabs with unsegmented abdomens and reduced back legs.

Porcelain crabs are fragile and shed their legs, especially the

nippers, when threatened by an enemy. The cast-off nipper

e

will continue to snap while the crab

makes its escape.

Mole crabs, or sea lice, are

barrel- shaped crabs that roll up

and down the shore in the breakers. They dig into the
sand and filter

particles of food from the water using their long hairy
antennae. They are caught for use as bait.

Giant deep-sea crabs dance over the seabed as if on long
stilts. Although they can grow up to 2 m across, their nippers
are proportionally quite small. They are harvested commercially

by the Japanese.

Hermit crabs are well known for their habit of living
in empty sea-snail shells. Their
‘hb, abdomen is soft and curved to fit into the
: shell and ends in a stiff tail fan, which the
.. | Crabemploys to wedge it in the shell. The
" front nippers are used for defence, to collect
food and seal the entrance to the shell. There
are only two pairs of walking legs as the two back
pairs of legs are reduced and help to grip inside the shell. Most
hermit crabs are scavengers and occur in sandy lagoons and

pools. They have to move into bigger shells as they grow.

Author: Margo Branch September 2000

Classification:

PHYLUM Arthropoda

SUBPHYLUM Crustacea

CLASS Malacostraca

ORDER Decapoda - Lobsters and crabs

SECTION Brachyura — True crabs
Anomura — Hermit crabs etc.

FURTHER INFORMATION:
« Branch, G. M. & Branch M. L. 1981. The Living Shores of Southern Africa. Struik, Cape Town.
« Branch, G. M., Griffiths, C. L., Branch M. L & Beckley, L. E. 1994. Two Oceans: A guide to the marine life of southemn Africa, David Philip, Claremont, Cape Town.

RELATED FACTSHEETS:
« Crustaceans « Rock lobsters « Rock Pools « Mangrove Swamps
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Bluebottles 3B

t may seem surprising that animals as diverse as

]:the floating bluebottle, the lime-encrusted noble
coral and the tiny, feathery sea firs should be
grouped together in the class Hydrozoa. They all
consist of colonies made up of simple individuals
called polyps, with a ring of tentacles around their
mouths. Their complex life cycles involve both a
polyp and a medusa stage resembling a jellyfish.
The medusa is a bell-shaped floating sexual phase
and produces the eggs and sperm. The hydrozoans
are the most primitive members of the phylum
Cnidaria, which includes jellyfish, corals and
anemones. Cnidarians are typically radially
symmetrical and the body wall has only two layers
— an ectoderm and an endoderm — separated by a
jelly-like mesogloea. They have simple muscles and
a nervous system, so are capable of movement.

The hydrozoans are divided into three distinct orders:
the Siphonophora

(bluebottles), the Hydroida
(sea firs, hydroids) and

Bluebottle

the Milleporina (noble
corals).

Bluebottles

The most familiar member of the
class Hydrozoa is Physalia —
commonly known as the
Portuguese-man-of-war or
bluebottle — which belongs to
the order Siphonophora. The

bluebottle is actually a colony :"f,
composed of individual modified B ﬁ! ":
polyps and medusae, each doing a "y
different job and attached to a gas- :.I

filed float. Nomeus shelters

unharmed n the tentacles

e

that forms the float. All the individuals

The colony develops through a
process of budding. An egg
hatches into an individual medusa

grow from buds on this float until the mature colony has the

full complement of feeding, catching and reproducing
members. The float, which has a crest that acts as a sail,
may reach 10 cm in South Africa, though giants 30 cm long
occur elsewhere. It is filled with gas, consisting of up to 90%
nitrogen and 5-20% carbon monoxide, produced by a special
gas gland on the side of the float. The float is capable of
movement, and regularly flops sideways into the water to
prevent it from drying out, and adjusts its shape and position
to change the sail’s angle to the wind. All cnidarians possess
unique stinging cells with threads coiled inside them. When
touched the cells discharge their threads, which are armed with
spines and loaded with venom. In the bluebottle these stings
are concentrated on long tentacles called dactylozoids, which
are used to catch prey such as small fish and zooplankton. The
sting can be extremely painful to humans. The dactolyzoids
are capable of the most astonishing contraction, shortening
from as much as 10 m down to 10 cm and bring the prey to
the gastrozoids, the feeding individuals. Individuals of a third
type, the gonozoids, are responsible for reproduction, and

produce the eggs and sperm.

Certain sea slugs and snails can feed unharmed on blue
bottles, despite their powerful stings. Bubble raft shells float
alongside bluebottles nibbling their tentacles. The sea swallow,
Glaucus, takes this one step further and transmit the stinging
cells through the gut of the sea slug without causing any

By-the-wind
sailor

damage and pass them to the surface of the slugs skin
where they provide a second-hand stinging defense. When
bluebottles wash ashore plough shells devour them.

Some animals derive protection from predators by being
associated with bluebottles in symbiotic relationships. For
example, a particular fish, Nomeus, shelters among the tentacles
of bluebottles without being affected by the nematocysts.

Two other siphonophorans are often stranded on the beach.
The by-the-wind sailor, Velella has a delicate air-filled raft with
an upright sail. Beneath the raft hangs a central feeding
gastrozoid surrounded by gonozoids and a fringe of short

stinging tentacles. Porpita is similar but lacks the sail.
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Hydroids or sea firs

The order Hydroida is a large one, with over 250 species
known from Southern Africa. Most hydroids form small tree-
like or feather-like colonies of numerous individuals (polyps).
Each polyp has a ring of stinging tentacles around the mouth,
used for defense and to capture small prey. In some species
the colony has an external sheath, the perisarc, and the
polyps can be retracted into protective cups, called hydrothe-
cae. The reproductive structures, gonothecae, bud off minute
medusae, which reproduce sexually. Fertilised eggs develop
into planular larvae that initiate new colonies. Although small,
hydroids are very beautiful and their intricate structure can be
best appreciated when viewed through a microscope or
magnifying lens.

Obelia dichotoma occurs world-wide and is common on
ships, dock piles and seaweeds. It has a creeping base that
gives rise to many pale, unbranched stems. The polyps, each
housed in a protective hydrotheca, arise alternately on either
side of the stem. The flask-shaped reproductive bodies occur
at the base of the hydrothecae.

In the feather-hydroids some of the polyps are reduced to a
single, long stinging tentacle housed in a tubular nematheca.
The most noticeable feather-hydroids are the rusty feather-
hydroid, Thecocarpus formosus, and the smoky feather-

Noble corals

The noble corals of the order

Milleporina look rather like true
corals because they build a me
hard skeleton of lime, but their
cycle and structure are differen
from those of corals. One tropi

the fire coral, has a fierce sting

o,
not be touched. e
Noble
Remedies for stings coral

If you are stung by a bluebottle or fire hydroid, avoid washing
the site with fresh water, since this causes any remaining
stinging cells to swell and discharge. Remove any pieces of
tentacle and wash carefully in salt water. Treatment with vine-
gar and ice, or soaking the wound in very hot water, usually
brings relief.

Authors: Sue Matthews and Margo Branch February 2001

Classification:

PHYLUM Cnidaria
CLASS Hydrozoa
ORDER Siphonophora - Bluebottle Physalia,

Vellela, Porpita
Hydroida — Hydroids , sea firs
Milleporina — Noble coral

FURTHER INFORMATION: = Branch, G. & Branch, M. 1981. The Living Shores of Southern Africa. Struik Publishers, Cape Town.
= Branch, G., Griffiths, C.L., Branch, M.I. and L.E. Beckley, 1994. Two Oceans: a guide to the marine life of southern Africa. David Philip, Cape Town.
www.ucmp.berkeley.edu/cnidaria
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Jellyfish 38

ellyfish are members of the phylum Cnidaria
thich include corals, anemones and

bluebottles. Jellyfish are typically bell-shaped,
fringed with stinging tentacles. The adult stage is
called a medusa after the unfortunate woman of
Greek mythology who was loved by the god of the
sea and as a result had her hair changed into snakes
by a jealous goddess. Jellyfish are transparent and
constructed of two layers of cells separated by a
jelly-like mesogloea that gives the organism a
degree of rigidity so that it can withstand the
buffeting of the sea. The jelly layer is slightly lighter
than seawater enabling the jellyfish to float in the
sea. Jellyfish can swim by convulsive contraction
of their bells but are largely at the mercy of ocean
currents and frequently wash ashore after storms.
They are an important food source for leatherback
turtles, sunfish and beach dwelling scavengers
such as plough snails and ghost crabs.

Feeding and swimming

Jellyfish swim by contracting and relaxing sets of muscles at the
margin of the bell. Contraction of the muscles tightens the
bottom of the bell, like pulling the drawstrings on a bag. This
forces water out through the bottom of the bell, and jets the
jellyfish forward. Relaxing the muscles opens the bell again,

Life cycle of red-banded jellyfish

adult medusa phase

gonad

frilly ‘arms’
around mouth

stomach pouch

preparing for another contraction. The pulsing of the bell is
controlled by a simple nervous system, and eyespots (or
complex eyes in the case of box jellyfish) allow the animal to
respond to light. Many jellyfish display distinct phototaxis: they
come to the surface of the water during cloudy weather and at
twilight, and move downward in bright sunlight and at night.

Some feed on the organic particles that float around them as
they drift through the sea. Others capture small fish that blunder
into them. Since food may come from any direction jellyfish are
radially symmetrical with a ring of tentacles to intercept and
convey the food to the central mouth. Most jellyfish belong to
the order Semaeostomae and have bell-shaped medusae with
a scalloped edge bearing numerous tentacles that catch the
prey. The mouth is divided into four frilly, oral arms that open
into a stomach with radial canals: a common example is the
red-banded jellyfish, Chrysaora hysoscella. Jellyfish of the order
Rhizostomae do not have tentacles, and instead use their
deeply-folded oral arms to capture tiny zooplankton. Rather
than a single mouth, there are a number of small secondary
mouths that open

Root-mouthed jellyfish
into the stomach by

way of canals in the
oral arms. A
common
example of this
order is the root-
mouthed jellyfish
Rhizostoma.
Giants up to one
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Stingers Box jellyfish the adult jellyfish. In this way each egg can
produce many adults, thus explaining the

Along the tentacles are specialized stinging cells called .
AR sudden appearance of large numbers of
nematocysts. Each nematocyst is like a fluid-filed balloon &= 4 | =5, o
) ] i ] ] Sl T jellyfish in sheltered bays.
with a long pointed tail that is coiled up and pushed [ Wik
7 & . .
inside. When an animal brushes against a trigger on - ; In the box jellyfish (class Cubozoa) the small
the cell, the tail is forced out and either impales or i . Flvl polypoid stage transforms directly into the
entangles the prey. The stings on the tentacles of box = ‘| dominant medusoid stage rather than

jellyfish have particularly virulent venom. Box jellyfish, 2 == T ] through budding.

belonging to the class Cubozoa, have square-shaped | | |'_ i il

medusae with one or more tentacles at each corner. :‘I; \ ."- L | I Remedies for stings
One Australian species, the sea wasp Chironex _|_' . I If a person is stung by a jellyfish, avoid
fleckeri, is amongst the most dangerous of animals i washing the site with fresh water, since
and can kill an adult human in three minutes. Even | ! this causes any remaining stinging cells
mild stings are painful and last for many hours, but | . | to swell and discharge. Vinegar or meat
the weals may persist for several months. The South i tenderizer applied to the affected area
African species, Carybdea, is not as dangerous but | | | will reduce the stinging by destroying the
often occurs in swarms. o protein-based venom, while alcohol,

1 stinging

Some animals derive protection from predators by I tentacle including methylated spirits or liquor, fixes

being associated with jellyfish in symbiotic relation- the cells and sterilizes the wound. Soaking

ships. For example, certain fish and amphipods in very hot water can bring relief.
shelter among the tentacles of jellyfish without being

affected by the nematocysts. Authors Sue Matthews and Margo Branch,
February 2001

Life Cycle and reproduction
Jellyfish have two different phases during the life cycle.

The large free-swimming, bell-shaped medusa is the

dominant phase. By contrast the second phase is a small

sessile polyp, the scyphosoma larva. Most jellyfish are
dioecious (individuals are either male or female) and the eggs Classification:

and sperm are released into the sea. The gonads, which are

. PHYLUM Cnidaria
deep orange, pink or other colours, can be seen through the o

o CLASS Cubozoa - Box jellyfish

translucent medusa, lying in the stomach pouches. In the
true jellyfish (class Scyphozoa) the fertilised eggs develop into CLASS Scyphozoa - True jellyfish
a swimming planular larva which settles and turns into the ORDER Semaeostomae - e.g. Red-banded jellyfish
polyp-like larva attached to the rocks. This schyphistoma Rhizostomae - e.g. Root-mouthed jellyfish
larva buds off many medusa-like ephyra larvae that grow into

FURTHER INFORMATION:
= Branch, G. & Branch, M. 1981. The Living Shores of Southern Africa. Struik Publishers, Cape Town.
« Branch, G., Griffiths, C.L, Branch, M.I. and L.E. Beckley, 1994. Two Oceans: a guide to the marine life of southern Africa. David Philip, Cape Town.
« www.ucmp.berkeley.edu/cnidaria
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HAT ARE THEY

Corals grow in warm, sunny tropical and
sub-tropical regions, where they exhibit a great
variety of sizes, form, texture and colour. Corals
are basically very simple animals that belong to the
large group or Phylum of invertebrate animals, the
Cnidaria. This group includes jellyfish, sea
anemones and sea fans. These animals all share a
number of common characteristics. They have a
cylindrical, radial body plan, closed at the bottom
and with a mouth surrounded by tentacles at the
top. This "'mouth" serves both for the intake of food
and the expulsion of waste. Surrounding the opening
are tentacles armed with a remarkable defense
system. The tentacles bear hundreds of tiny
stinging cells containing coiled, sharp and often
barbed threads. Most people are aware of the pain a
bluebottle sting elicits, well the other cnidarians also
have stinging cells - just not as potent. Many of
these tiny carnivorous creatures, known as polyps,
make up each coral colony. The corals include a
wide range of different animals but can best be
divided into two basic types, hard and soft corals.
Sea fans form colourful branching colonies.

Hard corals (Order: Scleractinia)

Hard corals are the primary animals responsible for the
formation of the huge structures we call coral reefs. In hard
corals, the outer layer of the body wall secretes lime (calcium
carbonate) which forms a hard casing or cup, known as a

corallite around the animal. This cup supports and protects

hard‘.éléleton e )

Staghorn coral Cup coral

the soft body. A few corals are solitary or form small clusters,
however, most corals are colonial and secrete a massive
limestone skeleton. The bulk of these corals is actually non-
living limestone covered by a thin veneer of living tissue. Each
polyp is usually sunken into a cup in the limestone. In hard
coral colonies individual polyps live together in a permanent
association, which enables each to survive. Rather like the
residents in a block of flats pooling their efforts for their
common good. Each individual polyp usually has six or
multiples of six tentacles and a thin layer of fleshy tissue
covers the skeleton connecting the bodies to each other. Hard
corals generally feed at night when the microscopic floating
animals (zooplankton) are most abundant. During the day
their tentacles are retracted into the safety of their corallite.
Hard corals occur in a wide diversity of growth forms such as
branches, plates, domes, sheets and leaves.

Living together

One of the most fascinating aspects of coral growth is their
unique relationship with single-celled algae known as zooxan-
thellae. Within the tissues of reef building corals, and a large
number of other cnidarians, are millions of these algae cells.
These zooxanthellae, safely protected inside the tissues of the
animals, are able to photosynthesise, using the energy from the
sun to convert carbon dioxide and water into food and oxygen.
The corals benefit from the oxygen and food produced by the
algae. The algae gain protection and can use the carbon dioxide
and nitrogenous wastes produced by the coral. Because the
algae remove excess carbon dioxide, the coral polyps can
deposit their limestone skeletons more rapidly. It is amazing to
think that this relationship between a tiny alga and a primitive
animal has enabled the growth of the Great Barrier Reef off
Australia - one of the largest structures built on earth by a life
form and spreading for thousands of kilometres.

Feeding

In addition to the food obtained from the algae, corals also

prey upon the tiny zooplankton found floating in the water.
The carnivorous corals capture their floating prey
with their tentacles and pass the food into the
"mouth” opening and down to the stomach,
where it is rapidly digested.

Reproduction

Reproduction in the corals can occur either
sexually or asexually. During asexual repro-

" duction, budding off from the parent animal
forms new individuals. Sexual reproduction
occurs through the production of eggs and sperm,

INVERTEBRATES - CNIDARIANS

Corals 3B



which then develop into a new individual. In areas of
abundant coral growth, the mass spawning of corals
produces a spectacular event for divers. It has been likened
to an upside down snowstorm — as thousands of corals
release their eggs and sperm into the water for fertilization.
Many plankton feeders, including the enormous whale

sharks, are attracted to this bounty of food.

Reef building corals need warm waters in which to grow and
their algae helpers, the zooxanthellae, need light. Coral reefs,
therefore, only develop in shallow, warm, clean seawater.

which are able to deter hard corals when competing for
space on the reef.

Sea Fans (Order: Gorgonacea)

Sea fans are common in temperate and tropical waters and
many species occur on the south coast. The gorgonians or
sea fans are related to soft corals, however, in addition to the
sclerites they also have a tree-like framework made up of a
flexible material known as gorgonin. Their polyps are housed
in tiny cup-like protuberances, scattered over the branches.

Author: Judy Mann-Lang September 2000

Soft corals (Order: Alcyonacea)

The soft corals do not have a solid limestone skeleton, Palmate sea fan

instead they have tiny limestone structures called sclerites
embedded in their tissues. These give the body support but

allow it to remain soft and flexible or leathery. Soft corals also .
i Polyps with 8

form an important part of a coral reef and are the dominant feathery tentacles

type of coral found on South African coral reefs. You can
recognise a soft coral by the eight feathery tentacles
surrounding the mouth of each polyp.

Although soft corals have a limited role to play in the
construction of a reef, they do form an integral
component of a reef. This is particularly true of the
corals in KwaZulu-Natal, which are dominated by soft
corals. Some soft corals are brightly coloured due to

magnified tip

pigments incorporated in their sclerites. Others produce a

toxic substance that is distasteful to many predators and

Classificati

PHYLUM Cnidaria

CLASS Anthozoa

SUBCLASS | Zoantharia — Anemones and hard corals
ORDER Scleractinia — Hard corals

SUBCLASS | Octocorallia — 8 pinnate tentacles
ORDER Alcyonacea — Soft corals
ORDER Gorgonacea — Sea fans

Soft corals have no skeleton

FURTHER INFORMATION:
= KwaZulu-Natal Wildlife (formerly KZN Nature Conservation Service) P.O. Box 13053, Cascades, Pietermaritzberg 3200. Tel: (0331) 8451999

= Oceanographic Research Institute, Sea World, Sea World Education Centre P.O. Box 10712, Marine Parade 4056. Tel: (031) 3373536, Fax: (031) 3372132
= Branch, G.M., Griffiths, C.L. Branch, M.L. & Beckley, L.E. 1994. Two Oceans. A guide to the Marine Life of Southern Africa. David Phillips Publishers, Claremont.

« Branch, G.M. & Branch, M. 1981. The Living Shores of Southern Africa, Struik Publishers, Cape Town.

= Pernetta, J. 1995. Phillips Atlas of the Oceans. Reed Consumer Books, London.
« Mountain, A. 1990. Paradise under Pressure. Southern Book Publishers, Johannesburg.
« King, D. 1996. Reef Fishes and Corals. East Coast of Southern Africa. Struik Publishers, Cape Town.
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