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First fungal acquaintances
The first fungus to be named by European colonisers in Australia was never going to be an 
ordinary one. The little brown mushrooms that are the bane of forays, because they are so 
indistinguishable, did not stand a chance. The ostentatious anemone stinkhorn (Aseroë 
rubra) on the other hand, caught the eye – or possibly the nose – of French naturalist Jacques 
Labillardière on 1 May 1792. This fungus belongs to a group known as phalloids or 
stinkhorns. It deviates from the more usual phallic form by resembling an anemone or 
starfish, while simultaneously reeking like a decomposing wombat. Across the globe in his 
hometown of Alençon, Labillardière’s kinsfolk may have been enjoying more pleasant 
olfactory encounters in the exchange of sweetly scented lily of the valley, a May Day tradition 
initiated by King Charles IX on 1 May 1561.

Labillardière was not intentionally seeking a malodorous mushroom, but rather the lost 
ships of La Pérouse that disappeared during the Oceania expedition three years earlier. Joseph 
Bruny D’Entrecasteaux was entrusted with overseeing the rescue expedition, commanding 
the frigate La Recherche. A second vessel, L’Espérance, was under the command of Jean-Michel 
Huon de Kermadec. The names of these men and their ships soon appeared in early floras and 
on maps of Van Diemens Land, and it was among the mosses of Recherche Bay that the 
anemone stinkhorn revealed itself. While the expedition was primarily a search and rescue 
mission, scientific objectives and the charting of unknown regions were also on the agenda. 
As expedition naturalist, Labillardière collected over 5000 plant and animal specimens. What 
is less often mentioned in accounts of his explorations is that the anemone stinkhorn was the 
first Australian fungus to be described in the scientific literature. This pioneering contribution 
to documenting organisms that later became their own kingdom went unnoticed.

The anemone stinkhorn was the earliest Australian representation of a kingdom whose 
curious forms, taxonomic ambiguities and dubious connotations challenge many Australians’ 
perceptions of them today. Labillardière was ‘agreeably surprised’ by his discovery, naming it 
‘aseroe, on account of the disposition of its radii’.4 Today, almost 8000 species of macrofungi 
have been named in Australia among a total of about 15 000 known species across the 
Kingdom Fungi. This total might yet increase by an order of magnitude. While they 
represent an astonishing variety of morphologies, human reactions to the anemone stinkhorn 
suggest it is one of the more potent forms. Mycologist Bryce Kendrick describes the genus 
Aseroë as being one of the ‘most flamboyant members of a spectacular order’. Indeed 
Labillardière’s ‘agreeable surprise’ seems less agreeable to those who discover it unfurling its 
tentacle-like appendages in their suburban Australian gardens. Explicit emotional reactions 
to these unexpected discoveries from curiosity to repulsion populate Internet platforms for 
popular opinion. Some contributors issue warnings or request advice on its extermination, 
relaying extraordinary claims of this species’ supposed dastardly deeds.5 Others find it 
wondrous. The anemone stinkhorn alerts not just the senses but also ignites the imagination. 
Other portrayals of this fungus are less reactive, even hinting at a nationalistic pride of such 
fungal peculiarities. While charismatic fauna and flora more typically feature in the popular 
press, a 1957 issue of the Australian Women’s Weekly magazine pictured the stinkhorn among 
other fungi under the unequivocal headline ‘Fungi, These are Australian’. Nevertheless, it 
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might still be a while before a stinkhorn emerges among the emu, kangaroo or wattle blossom 
on the Australian coat of arms, or adorns the walls of Parliament House. Fungi do not 
feature in a national consciousness that fervently embraces iconic and enigmatic flora and 
fauna. No fungi appear among the flora and fauna that are state and national emblems; nor 
is there a National Fungus Day. Impressions of Australian fungi did, however, manage to 
disperse themselves around the world courtesy of an Australia Post stamp issue in 1981.

Labillardière’s germane choice of the name Aseroë rubra describes both its anatomical 
characteristics and emotional responses to this species. The generic name, Aseroë, originates 
from the ancient Greek, aseros, meaning ‘disgusting’ (asē) and ‘juice’ (roë), while its specific 
epithet, rubra, refers to its red colouration. There is, however, some uncertainty about the 
derivation of the genus name, with some authors suggesting Aseroë could be a mis-spelling of 
Asteroe, from aster, meaning star. The extraordinary appearance and habits of the anemone 
stinkhorn epitomise unease with organisms that defy categorisation. Such indeterminate 
forms plagued early taxonomists and similarly challenge perceptions of enigmatic organisms 
today. Australian mycologist Tom May begins his introductory lectures on fungi with the 
truism, ‘fungi are really different’. These differences extend deep into life histories and modes 
of reproduction but their compelling morphologies exemplify them sensorily. The anemone 
stinkhorn looks like an animal, and a marine rather than terrestrial one at that. Moreover, 
while it might smell like an animal long dead, its strong sensory expressions suggest vitality 
and vigour. It also superficially resembles a plant owing to its sessile nature, subterranean 
‘root’ system and defined sporebody. Its peculiarities not only transgress attempts at 
classificatory order, but are also emotionally perplexing. One contributor to the Brisbane 
Sunday Mail in 1930 proclaimed, ‘The thing is at once beautiful and repulsive.’ The 
ambiguities of fungi have shaped perceptions of them since Labillardière’s important discovery.

Fungi inhabit not only the interfaces of physical environments, but also confound the 
scientific compartmentalisation of life. In his Text-book of British Fungi published in 1887, 
mycologist William Hay notes, ‘there are forms, as in the greater divisions of the Vegetable 
Kingdom, which come so close to the border of their class that they may easily be taken as 
belonging to another’.6 Over two centuries earlier the Italian botanist Pier Antonio Micheli 
– often considered the founder of scientific mycology – was just one of many in his time who 
thought fungi were plants, while naturalist and polymath Robert Hooke lumped them in 
with animals. Hooke’s ‘hairy mould’, the microfungus Mucor described in 1665 in 
Micrographia, was the first illustration of a microfungus, which he assigned to the animal 
section of sponges. Fungal taxonomy remains in a state of flux today as new microscopic and 
molecular technologies reveal unexpected relationships. Consequently, many of the higher 
fungal taxa founded on morphological appearance have been dismembered and rearranged.

Such ‘in-between-ness’ of indeterminate life forms exemplified by the peculiar forms of 
fungi unsettles some folk. Linnaeus’ two-kingdom framework imposed an ‘either–or’ 
limitation on the categorisation of life, and fungi had to somehow be squashed into one or 
other box despite controverting the rules of both. About the same time that Labillardière 
discovered the anemone stinkhorn, George Shaw, Keeper of the Department of Natural 
History at the British Museum, was confounded by a zoological specimen he received from 
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Australia. The enchanting story of the supposed hoax of what became known as the platypus 
is deeply embedded in Australian history. The combination of the platypus’ unusual 
anatomical characters rendered it unlike any other vertebrate previously encountered by 
Shaw. Well aware of the centuries-old game of hoodwinking naive naturalists by refashioning 
the body parts of various creatures into new composite organisms, Shaw meticulously 
examined the specimen for signs of deliberate reconfiguration. However, the platypus was 
free from tampering and indeed the genuine article, being just one example of the 
extraordinary forms that millions of years of evolution on an isolated continent can furnish. 
Had the anemone stinkhorn been less perishable and able to withstand the punishing voyage 
to Europe, it too might have been suspected of such chicanery.

Although the world’s first mycological society, the Société Mycologique de France, was not 
founded until 1884, by the time Labillardière discovered the anemone stinkhorn the French 
had already been cultivating the champignon de Paris (Agaricus bisporus) in the dank Parisian 
subterrains for almost a century. While the anemone stinkhorn bore little semblance to this 
comparatively unspectacular mushroom, fungi were probably not unfamiliar to Labillardière. 
Although he knew the anemone stinkhorn was a fungus, he did not mention its characteristic 
smell. The fungus might not have been mature enough to emit a smell, or the stinking spore 
mass could have been washed away by rain. Or he might simply have failed to notice or 
record it. Yet his choice of a name meaning ‘disgusting’ most likely refers to its smell rather 
than its appearance. Labillardière allocated just 129 words in describing the first Australian 
fungus in his journal of almost 500 pages. However, this defining characteristic of stinkhorns 
not only stimulates one’s nose but also the mind in contemplating the major driver behind 
the great diversity of sporebodies – to produce and disperse spores. That is their sole function. 
Spore production and dispersal underpin the evolutionary success of fungi as some of the 
oldest, most ubiquitous and diverse organisms on Earth. Fecundity and effective distribution 
of spores is the blueprint to their evolutionary success.

Describing the undefinable
Fungi entered human consciousness throughout history mostly via the sexual expressions of 
their being, that is, their reproductive structures or sporebodies. These commonly manifest 
in the familiar forms of mushrooms. Others are shaped like corals, brains, phalluses, lattice 
balls, goblets or icicles. Some have even more eccentric morphologies. However, the growing 
and feeding part of a fungus exists as a matrix of interconnecting mycelium within soils, leaf 
litter, wood and other substrates. Anatomically, mycelia consist of finely branched, threadlike 
hyphae. These are essentially thin tubes filled with organelle-containing cytoplasm. Hyphae 
first came into focus through the microscope of Italian biologist Marcello Malpighi, who 
published illustrations of his findings in Anatome Plantarum in the 1670s. While the classic 
depictions in biology textbooks represent plant or animal cells, fungus cells – despite their 
unique structures such as the Spitzenkörper (a mass of vesicles at the hyphal tip involved in 
growth) – are seldom portrayed. Such oversights have contributed to the near absence of 
fungi in public understanding.

Although fungi are commonly thought to be plants, they are not. They differ in several 
key features, including how they obtain nutrition. Fungi are eukaryotic heterotrophs.7 Put 

180228 The Allure of Fungi 2pp.indd   30 24/04/2018   13:15:27.51



Chapter 2 – Meet ing mushrooms

31

simply, they gain carbon nutrition by sitting directly in their food source, not via 
photosynthesis like plants. By secreting extracellular enzymes, fungi break down complex 
organic compounds then absorb them as simple sugars, aptly described by Tom May as 
‘slobbering and absorbing’. It was not until 1969 that ecologist Robert Whittaker advanced 
Linnaeus’ two-kingdom system, which implied two principal types of nutrition, by proposing 
a third – adding fungi as recyclers to the mix.

A second major feature that differentiates fungi from plants is chitin – a tough 
compound (a long carbohydrate polymer) also found in arthropod exoskeletons (the rigid 
external body covering of crustaceans, insects and their kin). It forms the main component 
of fungus cell walls, providing rigidity and structural support. These traits of heterotrophy 
and the presence of chitin rather than cellulose not only distinguish fungi from plants, but 
also indicate their closer relatedness to animals, with both groups thought to have a 
common flagellated protistan ancestor. While fungi have historically been classified as 
‘lower plants’, evolutionary biologist Thomas Cavalier-Smith threw a spanner in the works 
of evolutionary history by proposing a new group, Opisthokonta, in 1987. The name refers 
to the possession of a rear (opistho-) flagellum (-kont), a trait shared by some of its animal 
and fungal members.8 Cavalier-Smith’s proposal was not without contention in the scientific 
community but it is well accepted today that fungi and animals are closer multicellular 
relatives than fungi and plants.

The mechanisms and manoeuvres that drive sporebody diversity inspire both science 
and mythology. However, when one descends from their sexual expression into the subterrain, 
fungi become even more astonishingly arcane. Mycelia, in all their vast literal and 
metaphorical manifestations, arguably eclipse their remarkable reproductive structures. 
They provide a tapestry of interrelations with organisms and environments, underpinning 
ideas of interactions and circulations explored throughout this book. Mycelia perform vital 
roles in the substrates they inhabit. These are commonly soils, leaf litter and all parts of 
living and dead trees, but also more obscure habitats such as arthropod body cavities, jars of 
jam and, fortunately less frequently, prosthetic heart valves. Expansive scaffolds of mycelia 
bind soils, aerate them by creating spaces between particles and filter water. Fungi dismantle 
large organic molecules into simpler forms, building soils through the process of pedogenesis. 
Consequently, fungi cycle and govern nutrient and energy flows through ecosystems, 
regulating resources for subterranean and aboveground organisms.

Mycelia operate on multiple scales from the microcosm of a moth larva body cavity to 
vast forested landscapes, yet their presence is little realised. Fungi elude human scales of 
vision: first, because fungal hyphae are incredibly fine and second, because they are mostly 
hidden within substrates. The signs and traces of their activities, other than in destructive 
contexts, are rarely recognised. Take a group of students into a forest and ask them if they 
can detect signs of fungal presence and the default response is to look for signs of sickness. 
Few associate a healthy forest with the actions of fungi. Whether we sense them or not, fungi 
are all-pervasive. If you poke your hand into an old log and it gives way, fungi are likely to be 
present. Walk into an old forest after rain and the smell is unmistakably fungal. However, if 
not convinced by your nose, then roll over a handful of leaf litter and look closely for the fine 
cobwebby tapestry holding it together. That is fungal mycelium.
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Endless forms most bizarre

Dispersing spores requires ingenuity. Solving the problem of distributing spores 

creates the beautiful architecture of the sporebody, commented mycologist Cecil 

Ingold in 1953.

The evolutionary improvisations of the last 100 000 000 years are reflected in the 

bizarre bevy of endless fungal forms.

At times, these eccentric, subterranean intrusions seem both surreal and 

inexplicable. The mycologically odd oozed and infused their way into folktales and 

the cult classics of science fiction; fantasy rendered fungal worlds amenable to 

narrative.
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The porous hymenia 
of the rainbow 
fungus (Trametes 
versicolor), End der 
Welt, Switzerland.

The chamois-
textured tiers of the 
pagoda fungus 
(Podoserpula pusio), 
Elliot River Coastal 
Reserve, Victoria, 
Australia.

The strikingly 
coloured scarlet 
elfcup (Sarcoscypha 
austriaca), 
Magglingen, 
Switzerland.

Miniature clubs of 
the candlesnuff 
fungus (Xylaria 
hypoxylon), Lysswald, 
Switzerland.

The black trumpets 
of the horn of plenty 
(Craterellus 
cornucopioides), Mt 
Mussy, France.

A collared earthstar 
(Geastrum triplex), 
Mt Macedon, 
Victoria, Australia.

The birch woodwart 
(Hypoxylon 
multiforme), 
Macugnaga-Borca, 
Italy.

The golden curtain 
crust (Stereum ostrea) 
adorns fallen wood, 
Aire Valley, Victoria, 
Australia.
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