THESE BLIND, BRAINLESS ORGANISMS HAVE THE
ABILITY TO SOLVE MAZES, AND CAN EVEN HELP US
UNDERSTAND THE STRUCTURE OF THE UNIVERSE.
WELCOME TO THE CURIOUS WORLD OF SLIME MOULDS.

STUDIES
IN SLIME
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A LIFE LESS ORDINARY
With their bizarre life cycles and
shapeshifting abilities, there aren’t many
lifeforms as weird as slime moulds. For
one thing, they’re not moulds. A lot of
the time, they’re not even slimy. They
can exist as single-celled loners or
as ‘supercells’ made up of millions of
individuals. Sometimes they look like
toadstools, and sometimes they behave
like slugs. But they’re neither. Hence the
weirdness.
A slime mould begins life as a singlecelled amoeba, feeding on the bacteria it
finds in rotting detritus on forest floors.
Some slime moulds go it alone, feeding
until they reach reproductive maturity.
But when food is short, hundreds of
thousands of these amoebae can join
forces, coalescing to form a single mass
of crawling, microbial goo. This so-called
‘plasmodium’ can crawl like a slug in
search of greener pastures. When it’s
ready to reproduce, the slime mould will
produce ‘fruiting bodies’ or ‘sporangia’,
each resembling a tiny toadstool. The
sporangia ripen and burst, releasing
spores, some of which develop into
amoebae. Thus, the cycle begins anew.
With slime moulds, nature has struck
upon a winning formula. According
to the oldest fossils, they’ve existed
practically unchanged for at least 100
million years, so they must be doing
something right.
“The fact that you can find the same
species pretty much anywhere on the
planet is fascinating to me,” says Andy
Sands, a UK-based photographer who
spent months searching for slime
moulds under dead logs in the woods
around his Hertfordshire home. “They
were almost certainly around before
the single landmass broke up into
continents,” he adds. “They make up
about 50% of microbial life in the soil,
a good part of where most biodiversity
is, beneath our feet. And yet, they are
painstakingly difficult to find! Most of
the specimens I photographed were
between 1-3mm high!”

SPONGE HEADS : Three sporangia of the slime mould species Arcyria denudata, burst open to release their spores.

Despite their microscopic livelihoods,
slime moulds are opening up vast
frontiers of research in the world at
large. Studies have shown that one
species of slime mould practices farming,
storing bacteria inside its colonies rather
than simply eating them all at once.
Another species has problem-solving
abilities - not only does it possess
memory, but it can find the shortest
path through a maze. Even more
remarkably, when researchers presented
it with scattered food sources modelled
after Tokyo, the slime mould responded
by self-organising into a network that
was comparable in efficiency, reliability,
and cost to the city’s real-world train
network. Using similar mould-mapping
techniques, researchers have showed
that - according to the slime at least the UK’s motorway network should be
re-arranged.
These ancient, primitive organisms
clearly have a lot to teach us - not just
about efficient transportation design,
but also about communication networks,
and perhaps even the universe itself.
Slime moulds are now being used to
help cosmologists understand how
dark matter is distributed in space. New
research, published in March 2020,
showed how simulations based on slime
mould behaviour can shed fresh light on
the cosmic web – the largest and most
mysterious structure in the universe.
Which begs the question: what else can
we learn from slime?

Plasmodial slime moulds can solve complex
problems without a brain or even a single neuron.

ON THE MOVE: Slime moulds can join forces to produce a single, mobile ‘supercell’. Millions of individuals can exist within the same body, called the plasmodium.

ABOVE: A single fruiting body of the species Physarum leucophaeum, closely resembling a toadstool.
BELOW: Masses of sporangia belonging to the species Tubifera ferruginosa.

ABOVE: Badhamia utricularis grows on dead wood and bark. This slime mould starts off yellow, but the mature
sporangia are grey, hanging in clusters from yellow stalks.

Fruiting bodies of Metatrichia floriformis grow close together. The spores are contained within tiny black heads, supported by reddish brown stalks.

ABOVE
The release of spores marks
the death of the adult
slime mould, but not of the
species. Wind-dispersed
spores germinate when
they land somewhere damp,
beginning the life cycle
anew.

RIGHT
The fruiting bodies of wolf
milk slime mould Lycogala
epidendrum form pillowlike blobs around 3-15
millimetres in diameter.

LEFT
A plasmodium of the slime
mold Fuligo septica grows
on dead wood. Most
slime moulds live in damp
environments such as leaf
litter, rotting wood or soil where there is an abundance
of bacteria as a food source.

CONJOINED TWINS: A pair of Metatrichia floriformis sporangia with fused stalks. Slime moulds have fluid
lifestyles, either going it alone or existing as a collective, as circumstances dictate.

SLIME OR SPAWN? Many slime moulds have striking colours. Pictured here is Arcyria ferruginea, often found in
large colonies of pink or red sporangia that looks like clumps of salmon eggs.

Slime Mould Physarum leucophaeum growing on moss. The mushroom-like fruiting bodies seen in this image are around 1mm in size. Slime molds were formerly classified as fungi, but are no longer considered part of this kingdom.

ABOVE
Unlike fungi, slime moulds
don’t sit idly waiting for
food to come to them. They
actively forage, engulfing
their food - including yeast,
bacteria and dead plants.

RIGHT
Slime Mould (Physarum
album) sporangia beginning
to form with the vein-like
plasmodial (mobile) phase
still showing.

LEFT
Ceratiomyxa fruticulosa, a
slime mould found in most
parts of the world, usually
on rotting wood. The
plasmodium often appears
as white frost-like growth or
thin watery layers on wood.
Pillar or wall-like sporangia
bud from the plasmodium in
the fruiting stage.

Since slime moulds spend much of their lives as single-celled amoebas, they only become visible to the naked eye
in the plasmodial and fruiting stages. The structure of the sporocarp is often used to identify the different species.

The False Puffball, Enteridium lycoperdon, is one of the more obvious species of slime mould, typically seen in its
reproductive phase as a white ‘swelling’ on standing dead trees in the spring, or on large pieces of fallen wood.

ABOVE
The shiny sporangia of
Metatrichia floriformis
resemble tiny, stalked
blackcurrants. This species
is usually found in large
colonies with many
sporangia.

RIGHT
The transformation of the
plasmodium into sporebearing fruiting bodies can
take place within hours.

LEFT
Spores develop quickly
within the sporangia. This
image shows the same
cluster of Arcyria denudata
seen on the far left, but
photographed 11 days later.
The fruiting bodies have
released their spores and
have faded in colour to a
dull brown, as well as losing
their shape.

The spore-producing sporocarps may develop throughout the year, but are found most commonly in late
summer and autumn.

The sporocarp phase of many slime moulds is very brief, lasting perhaps just a day or two in some cases, so it’s a
question of being in the right place at the right time to see them.
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