
Shelly Head

190207 Underwater Sydney 2pp.indd   12 08/04/2019   13:08:06.51



Intertidal rocky shores

190207 Underwater Sydney 2pp.indd   13 08/04/2019   13:08:06.86



Sydney’s sandstone rocky shores and headlands are a spectacular sight. The North 
and South Heads stand proudly at the harbour’s entrance and protect the harbour 
foreshore from stormy seas and incoming waves. On the open coast the constant 
pounding of waves weathers and transforms the fragile sandstone coast. When the 
tide is going out, extensive rock platforms and boulder fields appear. The rocky 
intertidal zone, the transition zone between land and sea, is a highly dynamic and 
challenging environment.

Twice daily, Sydney’s shores are flooded by the sea. During low tide, when the 
ocean has retreated, the upper shore becomes exposed, leaving the plants and ani-
mals living there unprotected from the sun’s burning rays, drying winds and pelting 
rain. Only the tough survive here.

Molluscs, with their protective, hard shells, have truly conquered rocky inter-
tidal shores. At high tide billions of grazing snails, limpets, chitons and other herbi-
vores constantly scrape microscopic algae off the rocks, leaving nothing but barren 
rock comparable to an overgrazed paddock. Competition for food is fierce and when 
parts of the shore are protected from these grazers, a variety of algae grow back 
within days.

But when the tide is low, these animals tuck into their shells and rest. Cracks, 
crevices and pools retain moisture, which is why snails such as striped periwinkles, 
zebra winkles, and black nerites cluster there. The undersurfaces of loose boulders 
offer another specialised living space. Hidden from sunlight and predators, soft-
bodied animals such as sea cucumbers, sea slugs and flat worms as well as nocturnal 
animals such as brittle stars find a suitable home here.

A view over the Oak Park rock 
platform in southern Sydney 
reveals the great complexity of 
the intertidal zone. Pools, fissures 
and overhangs all provide refuge 
for the animals and plants that 
call the intertidal their home.
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Rock pools are a distinct feature of intertidal shores. They may differ in size, 
shape and depth, but they all retain water during low tide, making them a welcome 
refuge for the animals living exposed on the intertidal shore. In addition, rock pools 
contain plants and animals from greater depths and thus are a microcosm of the reef 
below. The communities occupying rock pools are therefore ever-changing and 
diverse.

Exploring rock pools is like going on an aquarium tour. The walls are lined with 
an array of red, green and brown algae. For example, Neptune’s necklace (Hormosira 
banksii), which forms chains of algal pearls, is a common sight and so is sea lettuce 
(Ulva australis), a bright green alga that grows like floppy lettuce leaves and can be 
harvested and eaten.

The cracks and crevices are often home to anemones, squishy blobs of soft tissue 
with a ring of tentacles to catch food. The bright red waratah anemone (Actinia ten-
ebrosa) stands proud in the open, while the shell grit anemone Oulactis muscosa deco-
rates itself with pieces of shells, which make it less likely to be seen and eaten.

Juvenile fish and shrimps often get trapped in the pools when the water recedes, 
while predatory crabs, whelks and sea stars feast on the confined prey. If you are very 
lucky you can even spot a gloomy octopus (Octopus tetricus) ‘crawl’ from one pool 
into the next or discover a palm-size, blue-ringed octopus (Hapalochlaena sp) flash-
ing its blue rings to warn you of its venom.

A great diversity of plant and 
animal life can be found in rock 
pools like this one at Narrabeen 
Head Aquatic Reserve in northern 
Sydney.
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Living side by side
Cunjevoi (Pyura praeputialis), the knobbly, often overgrown ‘blobs’, can cover large 
areas on rock platforms of rocky reefs. These animals, although they may not look like 
one, are sea squirts and another important inhabitant of rocky intertidal shores. Simi-
lar to oyster and mussel beds, cunjevoi, by growing densely side by side, provide a 
refuge for many creatures such as chitons, limpets and snails that need a place to hide.

Their filter-feeding action is equally important. Each ‘blob’ represents an indi-
vidual animal that lives inside a rubbery housing, the tunic. Seawater enters the 
animal through one large opening, is pumped through a sac-like sieve where food 
particles are captured, and the depleted seawater leaves the cunjevoi’s body through 
a second opening.

Interestingly, these animals can orientate so that the opening for incoming water 
is directed towards the swell and the opening for outgoing water is directed away 
from the swell. This simple adjustment can contribute about half of the total water 
flow through the animal and so make a huge difference in the amount of food each 
cunjevoi can capture.

Cunjevoi are also popular with recreational anglers, who use the animals’ internal 
organs as bait. Up to 20 animals can be harvested legally per person per day. Whether 
this is a sustainable number is not known. But we do know that at popular fishing 
locations cunjevoi beds have decreased in size or have almost disappeared and most 
likely the plant and animal communities living on the cunjevoi have changed, too.

Close-up of a single cunjevoi 
animal with green, brown and 
red algae growing on the outside 
of its tunic.
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Red coralline algae at Whale 
Beach, Sydney.

Pink turfs on rocky shores
Many of the algae in the marine environment are not green. Red algae, for example, 
display the most striking arrays of red, pink, purple and orange due to a combina-
tion of pigments unique for this group. The algae’s distinctive red pigments absorb 
blue light, which penetrates deeper into the water. Red algae can therefore grow suc-
cessfully in deeper water or under the canopy of larger brown and green algae.

An exception are pale-pink coralline algae, which often grow as short, dense 
turfs or hard crusts in the shallows of rocky intertidal shores and on coral reefs, 
where light is intense. Turfing corallines are tough to the touch because their algal 
body is heavily calcified. Calcite, a type of calcium carbonate, on the surface of the 
cells helps to protect the algae from wave damage and grazers.

When inspected closely, countless tiny invertebrates such as snails, worms and 
shrimp-like crustaceans can be seen living in the algal turfs; some specifically seek 
shelter in these turfs during their vulnerable juvenile life. The newly metamorphosed 
juveniles of the local brittle star Ophiactis resiliens, for example, live within the coral-
line turf while they grow up before they move underneath rocks, where the adults 
live. The young O. resiliens share the algae with other tiny brittle stars (Amphipholis 
squamata and Amphiura constricta) that never leave the algal turfs and give birth to 
their young in the algae, too.

Intertidal rocky shores 21

190207 Underwater Sydney 2pp.indd   21 08/04/2019   13:08:15.34



Tube worms
Dense patches of white, squiggly tubes covering entire rocks belong to another 
common resident on Sydney’s intertidal reefs – the coral worm, Galeolaria caespitosa. 
The worm is only small, ~2 cm in length, but what it lacks in size it makes up in 
numbers. Thousands of individuals live side by side in their calcareous tubes, form-
ing a living reef, sometimes several layers thick.

When the tide is low the tubes are sealed with an umbrella-shaped lid, which 
the worm holds onto tightly. During high tide the white reefs change completely. 
Black worm heads covered in long, feathery tentacles emerge ready to capture food 
that is drifting by.

Galeolaria produces eggs almost all year round and development from fertilised 
egg to juvenile takes only 2 weeks. The life cycle of this worm is well studied and the 
sperm or developing embryos are used for toxicity testing and exposed to toxic 
chemicals and metals. Very often the tested substance induces malformations in the 
embryos or reduces the ability of sperm to fertilise eggs successfully; this shows us 
that the substance may be harmful at higher concentrations. Non-mobile inverte-
brates in the intertidal zone are exposed more frequently to pollutants through 
stormwater run-off or other means, and the fact that they can’t escape puts these 
animals even more at risk.

A colony of Galeolaria tube 
worms in the intertidal zone. You 
can see the tiny trapdoors that 
seal the worm tubes during low 
tide.
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Going on a hunt at snail’s pace
Not all snails on intertidal rocky shores are vegetarians. On the contrary, meat-eat-
ing snails are diverse and common. Some go hunting, others are scavengers and a 
third group prefers to ‘graze’ on animals living attached to the rocks.

Cartrut shells (Dicathais orbita) kill other snails by drilling a small hole into the 
prey’s shell using their sharp teeth at the tip of their tongue combined with chemi-
cals that dissolve the shell. The holes are drilled in specific locations so the cartrut 
shell has access to the most nutritious part of the prey animal. The mulberry whelk 
(Morula marginalba) is one of the most common predatory snails on rocky shores. 
It, too, gets access to preferred prey including barnacles, oysters and limpets by drill-
ing a hole into their shell.

Spengler’s tritons (Cabestana spengleri) have a different strategy. These tritons 
exclusively eat cunjevoi and to get to the soft tissue inside the tough housing or 
tunic, the snails ‘bite’ a chunk out of tunic with their muscular tongue and sharp 
teeth. Once there is a hole in the tunic, the cunjevoi is defenceless and the soft inter-
nal tissues are sucked out with the proboscis, a long tube that acts like a straw.

A cartrut shell (top left) and 
mulberry whelk (bottom left) 
feeding on a barnacle at Bluefish 
Point, Manly.
Spengler’s tritons (right) 
clustering off Shark Point, Clovelly. 
It is unclear whether they are 
feeding, mating or just enjoying 
each other’s company!
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Cute but deadly – blue-ringed octopuses
Slightly larger than a 50-cent piece and sandy brown in colour, this octopus is dif-
ficult to spot. The bright blue lines appear only when it feels disturbed and threat-
ened. This is the moment to step away! Blue-ringed octopuses (Hapalochaena sp.) are 
some of the most poisonous creatures in the ocean. Their bite is deadly, not only to 
their fish and crab prey but to humans as well. Whether the octopus produces the 
nerve poison itself, incorporates it from its food or receives it from bacteria that live 
inside the octopus is not clear. Luckily for us these gorgeous animals are very shy 
and seek shelter as soon as they are discovered.
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A foot to hold on tight
Have you ever tried to peel a chiton of a rock? Once these animals feel your touch it 
is almost impossible to move them. These ancient-looking creatures are related to 
snails and their broad foot acts like a suction cup. Just as well, as oystercatchers are 
known to hammer or chisel chitons off the rocks during low tide and wrasses target 
the animals at high tide.
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