
 The word ‘slug’ conjures up images of land 
slugs which most people think of as slimy and 

unpleasant. But sea slugs are very different, with 
graceful movements, fascinating habits and unusual, 
sometimes brilliant, colours. 

Sea slugs make up one of the three main groups 
of gastropods, a class of the molluscan phylum 
(see Figure 1). Some sea slugs, like other 
gastropods such as whelks and land snails, 
have a recognisable shell, but in most, the 
shell is reduced and covered by flaps of 
skin. Others have no shell at all.

Like other gastropods, most sea slugs move slowly 
by waves of contraction that lift part of the surface 
of the foot, which is lubricated with mucus, but are 
unencumbered by a heavy shell. Some, such as the 
‘sea butterflies’, swim in the plankton, while others can 
swim only for short periods.

A third characteristic of gastropods, indeed of all 
molluscs except bivalves, is a peculiar 

tongue covered with teeth, called a 
radula. The variety of life styles of 

the sea slugs is reflected in the 
different forms of these teeth 

— from blunt, rasping teeth 
for feeding on sponges, to 
dagger-like teeth used to 
slit open cells of filamentous 

algae and suck out the contents.

Why lose the shell?
Snails rely on their calcareous shell for protection 
against faster-moving predators. In marine snails, such 
as the whelk, there is a trap door or operculum on the 
back of the foot which plugs the opening when the soft 
parts have been withdrawn (see Figure 1). If the shell 

is so valuable for defence, how is it 
that sea slugs can do without it? 

The shell has two import-
ant disadvantages:

• it is heavy and cumbersome, 
and so is difficult to conceal 

from a predator because of its 
easily recognisable shape

• some predators have overcome its defences — rays, 
for example, can crush shells between batteries of 
teeth, predatory marine gastropods can bore holes 
through them and starfish exert a sustained steady 
pull to force the operculum open

Along with the evolution of these specialist predators, 
many sea slugs have evolved noxious chemical defences, 
so they have lost their shell and yet remain protected. 
Losing the shell has two advantages for sea slugs:

• it saves on energy used in manufacturing the shell, 
which can then be used for other essential activities 
such as reproduction

• it opens up the possibility of the body evolving into 
a variety of different shapes, many of which result in 
superb camouflage
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The intention  
of this column  
is to throw a  
SPOTLIGHT  
on individual 
plants and 
animals — not 
to blind you 
with science  
but to reveal 
important and 
fascinating 
aspects of 
specific 
organisms.

Sea slugs
A Hilton’s nudibranch on coral.
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Animals with chloroplasts
One group of small sea slugs has dagger-shaped radula 
teeth for piercing the cells of green algae, and a bulbous 
pharynx for sucking up liquid from the pierced cells. 
When a tooth breaks off, it is stored in a sac to be 
broken down and re-used — giving the group the name 

sacoglossans or sack-tongues. 
Many sacoglossans, like the 
common British Elysia 

viridis, suck up chloroplasts 
and store these in the 
body where they continue 

to photosynthesise. This 
means that the animal has 

little need to feed, so long 
as it can bask in shallow 

water with plenty of sunlight where the 
chloroplasts can transform carbon dioxide and water 
into sugars. 

Colourful disguises and warnings
The most diverse group of the sea slugs 
are carnivores with exposed gills on 
their backs. These are known as 
nudibranchs — ‘naked-gilled’ — 
because they lack a shell and have 
dorsal gills (see cover and Figure 1, 
page 22). Tritonia (Figure 1K) is a 
genus of large sea slugs, often 10–20 cm 
long, that feed on soft corals such as ‘dead 
man’s fingers’. The most familiar ones, found 
in shallow waters throughout the world, are the 
dorids, or sea lemons, such as Archidoris (which is often 
found at low spring tides on rocky shores in Britain). 
Most dorids feed on sponges and have a spiny texture 
on the back closely resembling that of the sponge, 
so that when resting on their food they are superbly 
camouflaged.

Some nudibranchs, such as Glaucus (Figure 1U), 
swim upside down in surface waters and show the 

countershading better known in surface-swimming 
fish — a dark upper surface which blends with the 

dark colours below and a pale (dorsal) underside 
which is difficult to spot from below against 

the light above.
A few sea slugs, such as Haminea (Figure 

1D), can change colour from light to dark 
brown in a few hours by expanding or 
contracting pigmented cells in the skin to 
blend with their surroundings.

The tropical ‘Spanish dancer’ (Figure 
1O), when attacked, unrolls its drab-
coloured lateral lobes as it starts to swim 
away, revealing bright red and white 
colours which may startle a predator while 

the nudibranch swims gracefully away.
Some tropical forms are brilliantly 

coloured, for example the three species of 
Chromodoris shown as P, Q and R in Figure 

1. Many fish taste them and then spit them 
out unharmed, so these bright colours may be a 
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A Spanish dancer in action.
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Life history
Sea slugs are most likely to be found on the seashore 
in springtime, when many species move onshore to 
breed. The long, coiled ribbon of eggs of the sea lemon 
can often be found attached to rocks.

Sea slugs are hermaphrodite and therefore, as with 
garden snails, when they copulate, 
both individuals exchange sperm 
and later lay eggs. Sea hares form 
copulatory chains of ten or 
more animals, each one acting 
as a male to the one below it and 
as a female to the one above it.

Most sea slugs lay hundreds of 
small eggs which hatch into shelled 
planktonic larvae that disperse widely on ocean 
currents. Others lay a small number of larger yolked 
eggs which hatch directly into minute, crawling slugs.

Some sea slugs live for one or more years on long-
lived foods such as sponges or sea anemones. Others 
are adapted to transient foods such as hydroids living 
on floating objects in the sea; these grow to adulthood 
in a few weeks, mate, lay eggs and die.

Sea hares
The largest sea slugs are the sea hares — perhaps so-
called because of a pair of large ear-like tentacles. 
Sea hares feed on seaweeds and are usually well 
camouflaged, since they deposit some of the colour 
pigments from their food in their body. The European 
Aplysia punctata feeds on red algae when young and so 
is purplish red in colour. As it grows, it feeds more on 
green and brown seaweeds and so changes its colour 
to olive-brown. Some sea hares can swim by flapping 
the broad appendages on their sides up and down, and 
most eject a defensive fluid when attacked by predators 
(typically a white, viscous secretion or a purple liquid). 



warning in the same way that 
birds learn through experience 
not to attack brightly coloured 
wasps. The fish subsequently 
avoid slugs with these warning 
colours, and having learned 
to avoid one species, will 
also avoid the others. There  
is therefore an advantage for 
these species to maintain their 
mimicry of each other. This 
is called Müllerian mimicry, 
and is also found between less 
related species of nudibranchs 
(such as M and N in Figure 1).

There is also a flatworm 
found in the same places as these 
nudibranchs which mimics 

their colour pattern. The flatworm is also distasteful to 
many fish, but some species of fish will eat it, unless 
they have previously tried to eat the nudibranchs. 
In this case, an acceptable prey (the flatworm) is 

mimicking a distasteful animal (the 
nudibranch). Mimicry of an 

unpalatable animal by a 
palatable animal is called 

Batesian mimicry. So this 
flatworm is a distasteful 
Müllerian mimic to some 
predators but a Batesian 
mimic to others. (For 
more on mimicry 

in other animals, see 
Biological ScienceS Review 

Vol. 11, No. 1, pp. 30–35.)
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Further reading
Thompson, T. E. and Brown, G. 
H. (1976) British Opisthobranch 
Molluscs, Linnean Society 
Synop ses of the British Fauna, 
No. 8.

Yonge, C. M. and Thompson, 
T. E. (1976) Living Marine 
Molluscs, Collins.

For discussions of the evolution 
of mimicry in sea slugs:

www.accessexcellence.com/ 
BF/bf07/gosliner/index.html 

and

www.seaslugforum.net.htm

 TERMS explained
Autotomy  Literally, the ‘self-breaking’ of an appendage. Muscles cut off 
the appendage and seal the wound. Later, the appendage can regrow. 
Familiar examples are the tails of some (but not all) lizards and legs of 
larval insects, spiders and crustaceans which can regenerate at the next 
moult.

Gill   The respiratory equivalent of the lung in most aquatic animals. 
Gills extract oxygen from water rather than from air. They are folded or 
branched structures, with a large surface area relative to their size, and are 
supplied with blood capillaries so that oxygen can diffuse across their thin 
epithelia into the blood.

Sponges, bryozoans, hydroids   Colonial animals that obtain food  
(marine plankton) from seawater, and form dense encrustations on hard 
substrates on the sea floor. They also colonise piers and the bottom of 
boats and are therefore known as ‘marine fouling organisms’.

Figure 1  The range of form  
and coloration in sea slugs. The 
relationship of sea slugs to other 
molluscs is also shown at bottom- 
left. Each line of the sea slug  
represents a different order, 
although only one order, the  
nudibranchs, is named here.

E and F (the sea butterflies) and U are planktonic species, the rest crawl on the bottom, although C 
and O as well as some species of G and H can swim. Key: op = operculum, A = Odostomia,  
B = Acteon, C = Akera, D = Haminea, E = Clione, F = Spiratella, G = Aplysia (a sea hare),  
H = Pleurobranchus, I = Hedylopsis, J = Elysia, K = Tritonia, L = Polycera, M = Phyllidiella,  
N = a Chromodoris species that mimics M, O = Hexabranchus (‘Spanish dancer’),  
P Q and R = three Chromodoris species that mimic each other, S = Eubranchus, T = Aeolidia,  
U = Glaucus, V = Facelina, W = Armina. O
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What makes these nudibranchs distasteful? Many 
have defensive glands in the skin containing noxious 
chemicals (see Figures 2A and 2B), some sequestered 
from their sponge food, others they make (a few species 
secrete concentrated sulphuric acid!).

Aeolid sea slugs (S, T, U and V in Figure 1) have 
numerous cerata — finger-like projections — covering 
their backs. Each projection contains a branch of the 
digestive gland and terminates at the tip in a blind 
chamber called the cnidosac (cnide = nettle, sac = bag — 
see Figure 2C). Aeolid cerata are important in digestion 
and because of their large surface area, can also act as 
gills. However, their most important function is defence 
against predators such as fish and crabs. Undischarged 
nematocysts from the food pass up the digestive ducts 
of the cerata and are stored in the cnidosacs. When an 
aeolid is attacked, the cerata writhe and muscles in the 
wall of the cnidosac squeeze out a batch of nematocysts 
from the tip; these explode and may deter the predator. 
The cerata can also be autotomised, leaving a predator 
with the nastiest part of the animal while the aeolid 
crawls away and later regenerates new cerata. 

Almost all aeolids feed on coelenterates (hydroids 
and sea anemones) and appear to be immune to the 
stinging nematocysts which these animals eject in their 
defence. There is even one (Glaucus) that feeds on the 
surface-drifting Portuguese man-of-war jellyfish, and 
is immune to its stinging cells (which can paralyse 
humans). The structure of the skin on the back is 
unique: each cell is filled with vacuoles that look rather 
like grains of wheat. The correlation of the presence 
of these vacuoles with a coelenterate diet suggests that 
they may be important in conferring immunity to the 
nematocysts.

Are sea slugs of any use?
Although some of the larger sea hares are eaten in 
China and Japan, sea slugs are of little direct economic 
importance. However, they do help to restrict the 
growth of encrusting algae, sponges, bryozoans and 
hydroids on the bottoms of boats, because these are 
their principal foods. This cleansing action reduces the 
drag on the boat and thereby reduces fuel costs. The 
giant Tritonia from the Pacific coast of North America 
and some of the larger sea hares have been used 
extensively in studies of memory and learning. Studies 
of the adaptive significance of coloration are now being 
combined with evolutionary studies to find out how 

those colour patterns have evolved. Thus, the main 
contributions of sea slugs are intellectual and 
aesthetic: they are attractive, graceful and often 
colourful animals with fascinating habits (see 
Biological ScienceS Review Vol. 8, No. 4, 
pp. 26–29). n
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Figure 2  A diagram showing the convergent evolution of cerata in three groups 
of sea slug: (A) the dorid Polycera; (B) the sacoglossan Stiliger ; and (C) an aeolid, 
Eubranchus, which may be a Müllerian mimic of Polycera. Cnidosacs are only 
found in the aeolids; one diagram shows some of the nematocysts discharged. 
Beneath this is a drawing of a high-power micrograph, showing part of the 
cnidosac, with undischarged nematocysts in the cells, and the defensive glands 
with associated muscle fibres.

A sea lemon.
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