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The Fungi of Australia is a major new  
series, planned to comprise 60 volumes  
(many of multiple parts), which will  
describe all the indigenous and naturalised  
fungi in Australia. The taxa of fungi  
treated in the series includes members of 
three kingdoms: the Protoctista (the slime 
moulds), the Chromista (the chytrids and 
hyphochytrids) and the Eumycota. The 
series is intended for university students 
and interested amateurs, as well as 
professional mycologists.

Volume 1A is one of two introductory  
volumes to the series. The major  
component of the volume is a discussion on  
the classification of the fungi, including a  
new classification, and keys to orders of  
worldwide scope. The volume also contains  
a chapter on the biology of the fungi, 
chapters on the Australian aspects of the 
history of mycology, biogeography and the 
fossil record, and an extensive glossary 
to mycological terms. The introductory 
volume should prove useful to anyone with 
an interest in mycology.

Volume 1B will contain introductory  
chapters on aspects of the fungi in their  
different habitats, and the impacts of fungi  
on humans, all with emphasis on the 
Australian mycota.
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HISTORY OF THE TAXONOMIC STUDY OF 
AUSTRALIAN FUNGI

Tom W.May1 & Ian G.Pascoe2

Introduction

Jacques Labillardière (1755–1834) named a novel genus and species for an extraordinary 
fungus collected in Tasmania during the Recherche and Espérance expedition (Labillardière 
1800, 1807). Aseroë rubra Labill. is brightly coloured, strongly odorous and shaped like a 
starfish (Fig. 23). It was the only Australian fungus described before the sanctioning works 
of Persoon and Fries, and no other species of Australian fungi were formally named until the 
late 1830s.

The lack of attention paid to fungi during the initial contact and settlement of Australia by 
Europeans is in marked contrast to the considerable excitement and intrigue which the plants 
and animals of Australia engendered (Ducker, 1979; Finney, 1984; Moyal, 1986). For the 
microfungi, which are the most numerous of the fungi, size alone meant that they tended to 
be overlooked. For macrofungi such as toadstools, puff-balls and bracket fungi, there were 
several other reasons for the lack of attention given to them, such as: macrofungi, especially 
the fleshier forms, are often seasonal and short-lived in occurrence; fleshy fungi can be 
difficult to preserve, and important details are lost on drying, necessitating detailed notes on 
fresh material; and many of the exploring expeditions visited arid areas in which fungi are 
highly sporadic in occurrence.

At this time there were few scientists in Europe with the interest or expertise to describe  
exotic fungi. The major taxonomic mycologists in the first decades of the nineteenth century 
were the founders of taxonomic mycology: the South African-born Christiaan Persoon 
(1761–1836), who spent most of his career in Paris, and Elias Fries (1794–1878), at Uppsala, 
Sweden. These two mycologists did publish on extra-European material, but generally that 
provided by non-British collectors, who when they visited Australia did not carry away any 
fungi (Leschenault de la Tour, 1816; Persoon, 1827). Taxonomic mycologists after Persoon 
and Fries increasingly relied on microstructure to classify fungi. This specialisation also 
contributed to the difficulty of finding workers competent to describe fungi.

Little or no use of Aboriginal knowledge of Australian fungi seems to have been made in the  
development of mycological taxonomy. Records of Aboriginal use of fungi are treated 
exhaustively by Kalotas (volume 1B).

General information on the history of Australian taxonomic botany can be found in the 
volumes edited by Carr & Carr (1981a, b) and Short (1990), while May (1990), Parbery & 
Sheather (1990) and Pascoe (1990) deal with various aspects of the history of Australian 
taxonomic mycology. Labillardière was also the first to describe a species of lichenised 
fungus from Australia, and the subsequent history of Australian lichenology (Filson, 1992; 
Kantvilas, 1983) continued to follow a similar pattern to that described below for the non-
lichenised fungi.

1 National Herbarium of Victoria, Royal Botanic Gardens, Melbourne, Birdwood Avenue, South Yarra, 
Victoria 3141.

2 Institute for Horticultural Development, Private Bag 15, South Eastern Mail Centre, Victoria 3176.
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Figure 65. A, Aseroë pentactina Endlich. [= A. rubra Labill. (Basidiomycota: Phallales)]. 
From Endlicher (1837), based on an original by F.Bauer. B, Field notes on an agaric  
(Amanita sp.) (Basidiomycota: Agaricales) by J.Tepper. (Reproduced with permission.)  
C, ‘Capnodium australe Mont.’ (Ascomycota: Capnodiales), showing ascus and ascospores. 
From Berkeley & Desmazières (1849).

A B

C
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Early European settlement and exploration

Apart from Aseroë rubra, the only other named fungi from this early period were ten 
species included by Robert Brown (1773–1858), botanist on the Investigator expedition  
(1801–1803), in a list of plants noted during the voyage which were shared between  
Australia and Europe (Brown, 1814). Brown made notes on a number of other species 
encountered on the voyage, but these were never published (May, 1990). It is not clear how 
many fungi Brown preserved, and Groves & Moore (1989) could locate only one Australian 
fungal specimen possibly collected by Brown.

Ferdinand Bauer (1760–1826), the botanical artist on the Investigator, made numerous 
sketches of Australian plants during the voyage. Among the 256 completed Bauer paintings 
held at the British Museum (Natural History) six are of fungi, and Britten (1909) gives names 
for some (which appear to be later identifications). An original illustration by Bauer was  
used by Endlicher (1837) as the basis for his depiction (Fig. 65A) of Aseroë pentactina Endl. 
[= A. rubra]. Reproduced here (Fig. 3) for the first time is an illustration by Bauer of an 
unnamed agaric which appears to be Camarophyllus lilacinus (Cleland & Cheel) E.Horak, 
which was not described until 1919 (see also Fig. 35).

The only other depiction of a fungus known from this time is a painting by the artist John 
Lewin (1770–1819), dated 1800, (Fig. 1) which has recently come to light at auction. It is 
unnamed but is evidently Panus fasciatus (Berk.) Pegler.

As European settlement expanded from 1788, a few settlers collected natural history  
specimens. Being on the spot meant that they saw the passing of the seasons and were thus 
more likely to encounter fungi. Botanical collectors such as Allan Cunningham (1791–1839) 
and George Caley (1770–1829) sent many novelties to Europe (Barker & Barker, 1990), but 
seem to have rarely collected fungi. No evidence has been found to support the assertion by  
Cooke (1892) that Cunningham made some of the first collections of Australian fungi (May, 
1993), although Cunningham does refer to an unnamed bolete in his journal (Lee, 1925).  
Caley certainly did collect fungi, and mentions a Clavaria in a letter to Banks in 1795 
(Caley, 1966). In 1824 the Austrian botanist Franz Sieber (1789–1844) made one of the first 
commercial collecting trips to Australia and collected some fungi (Ducker, 1990). Neither 
Caley’s nor Sieber’s fungal collections were described until after their deaths.

Most mentions of fungi in explorers’ and naturalists’ records are cursory. John White  
(1756–1832), chief surgeon with the First Fleet, remarked on a toadstool which local 
Aborigines indicated as being inedible (White, 1790). Other references to unnamed fungi in 
the accounts of early explorers and naturalists are similarly incidental and are often in regard 
to edibility, but do sometimes note that at times fungi can be very numerous (Collins, 1802; 
Eyre, 1845; Grey, 1841; Leichhardt, 1847; Micco, 1971; Plomley et al., 1990).

Plant parasitic fungi are mentioned as being a problem from the start of attempts to grow 
crops. The causal agents, many of which would have been introduced along with their hosts, 
were referred to in Governor’s dispatches and other publications by general terms such as 
blight, rust or smut (Waterhouse, 1936).

 The first century of taxonomic mycological endeavour

Organised collecting begins
The coordinated description of Australian fungi by European workers did not commence  
until 1839, and was then due to the efforts of the British botanist William Hooker  
(1785–1865). He recruited botanical collectors, and also passed their collections to the 
British mycologist Miles Berkeley (1803–1889). Hooker was professor of botany at Glasgow 
University from 1820–1841, after which he took up the position of Director of the Royal 
Botanic Gardens, Kew.
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After some initial stumbles in finding suitable botanical correspondents in Tasmania, Hooker 
established contact in 1829 with Robert Lawrence (1807–1833). This link lasted only four 
years until Lawrence’s death, but Lawrence introduced Hooker to another Tasmanian resident 
collector, Ronald Gunn (1808–1881). Gunn arrived in Tasmania in 1830 and pursued a  
career as a public servant and politician. He travelled widely in Tasmania, was an active  
natural historian and was also involved in the formation of local scientific societies  
(Buchanan, 1988, 1990; Burns & Skemp, 1961).

Miles Berkeley (Fig. 66B) was a British clergyman who was the pre-eminent mycologist in 
his country, and also published prolifically on extra-European fungi. He edited horticultural 
journals and wrote several major books on fungi. Berkeley made important contributions to 
plant pathology and published 173 articles on the subject in the Gardeners’ Chronicle. His 
greatest fame came as a result of his identification of the causal agent of potato blight. When 
Berkeley began what turned out to be over four decades of study of Australian fungi he had  
just contributed the section on fungi to Smith’s English Flora. This was a pioneering  
publication on British fungi, and Berkeley was thus in an excellent position to lay the 
foundations of Australian taxonomic mycology.

Berkeley (1839) published new species and records of Australian fungi from the collection of  
William Hooker, collected in Tasmania by Lawrence and Gunn, including the native bread 
Mylitta australis Berk. [the sclerotium of Polyporus mylittae Cooke & Massee]. Over the  
next decade Berkeley described other fungi from collections supplied by Gunn, including 
such interesting and distinctive species as the vegetable caterpillar Cordyceps gunnii (Berk.) 
Berk. (Fig. 16) and the beech orange Cyttaria gunnii Berk.

Figure 66. A, Mordecai Cooke. From Mycological Writings vol. 4, Letter 57. B, Miles 
Berkeley. From Grevillea vol. 1 (frontispiece).

A B
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The British botanist Joseph Hooker (1817–1911), son of William, accompanied the Erebus 
and Terror expedition. Hooker spent time collecting with Gunn during visits by the  
expedition to Tasmania in 1840 and in 1841. Berkeley (1859) contributed the section on 
fungi to Hooker’s Flora Tasmaniae, and dealt comprehensively with 275 species based on 
Hooker’s collections along with those of Gunn and Lawrence, with most of the new species 
being based on collections by another Tasmanian collector, William Archer (1820–1874).  
The Flora Tasmaniae contains fine colour illustrations of a number of species, including 
Mycena interrupta (Berk.) Sacc. and Cortinarius archeri Berk. Archer returned to Britain in 
1857 and assisted with the preparation of plates for the Flora Tasmaniae. Berkeley singled  
out Archer’s collection of the novel hypogeous genus Mesophellia as being of particular 
interest (Berkeley, 1857).

William Hooker also established a productive botanical correspondence with James  
Drummond (1784–1863) in Western Australia. Drummond arrived at the Swan River Colony  
in 1829 after a period as curator of the Botanic Gardens in Cork, Ireland. He gathered  
extensive collections of all groups of plants, including several hundred fungi (Erickson,  
1969; Hilton, 1983). Hooker passed Drummond’s fungal collections to Berkeley, who 
published from them more than fifty new species and a similar number of new records 
(Berkeley, 1845a, b). Distinctive species among Drummond’s collections included the 
basket fungus, Ileodictyon gracile Berk., and the luminous Agaricus nidiformis Berk.  
[= Omphalotus nidiformis (Berk.) O.K.Mill.]. Drummond’s notes on the collections included 
observations of marsupials consuming hypogeal fungi.

The encouragement of William Hooker was a vital stimulus to the collecting activities of his  
correspondents. He provided Lawrence, Gunn, Archer and Drummond with advice on 
methods of collecting, botanical books and journals, and feedback about the naming of their 
collections. These early collectors had some difficulty in preserving fungi, compounded by 
the less than ideal conditions likely during the long sea voyage to Europe. Many collections 
were damaged or lost due to attack by moulds or insects. Nevertheless, most of the type 
collections have survived and are now housed at the Herbarium, Royal Botanic Gardens,  
Kew (Kew Herbarium).

Berkeley was responsible for most of the initial burst of mycological activity, although he did  
co-author a few new species with the French cryptogamist Jean Montagne (1784–1866). In  
addition, Montagne is sole author of a new species of Capnodium (Fig. 65C) from a 
Drummond collection in Hooker’s herbarium, described in a paper by Berkeley and another 
French botanist Jean Desmazières (1786–1862) (Berkeley & Desmazières, 1849). Some other 
Drummond collections, possibly sent through Berkeley or directly by Hooker, also ended up 
in Paris and were described by the French mycologist Joseph-Henri Léveillé (1796–1870)  
(Léveillé, 1846b). Berkeley also sent specimens of Australian fungi to the Austrian  
mycologist August Corda (1809–1849) which were described and meticulously illustrated in  
Icones Fungorum (Corda, 1837–1854). Corda’s Icones Fungorum also included two new  
species from the collections of Caley and Sieber. Phallus novaehollandiae Corda  
[= P. rubicundus (Bosc) Fr.] was named from a Caley collection made in 1805. This had  
been sent to Corda by Berkeley who had got it from Robert Brown. The Sieber collection was  
named Lysurus aseroëformis Corda (another synonym of Aseroë rubra!), and came from the 
extensive herbarium accumulated in Paris by the French patron of botany Jules Delessert 
(1773–1847).

George Gray (1808–1872), a zoologist at the British Museum, was the only other British  
worker to publish on Australian fungi in this early period. He named Sphaeria hawkesii  
G.R.Gray in a privately printed work on fungal parasites of insects (Gray, 1858). The type  
was collected near Launceston by a schoolteacher, W.Hawkes. Gunn had exhibited vegetable  
caterpillars collected by ‘the boys at Mr. W.H. Hawkes’ Academy’ at a meeting of the  
Tasmanian Natural History Society (Anonymous, 1846). The vegetable caterpillars 
(Cordyceps, formerly placed in Sphaeria) evoked great interest and were often mentioned in  
local and overseas books and periodicals, and also by local naturalists such as Hannaford  
(1860). In a paper in the Tasmanian Journal of Natural Science, a New Zealand clergyman,  
Richard Taylor (1805–1873), described, but did not name in the text, a vegetable caterpillar  
collected by John Allen on the banks of the Murrumbidgee River (New South Wales). The  
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paper is accompanied by an illustration of what is clearly the fungus under discussion, with  
the caption ‘Sphaeria inominata’ (Taylor, 1842). If the name is accepted as valid, this is the  
first new fungal species to be described in an Australian publication. Sphaeria taylori Berk.  
is evidently based on the same collection, and was described a year later (Berkeley, 1843).  
Other early references to Cordyceps, some from entomological literature, are compiled by  
Olliff (1895) and Willis (1959).

The explorer Ludwig Leichhardt (1813–1848) visited William Hooker in 1841 and also wrote  
to him after he arrived in Australia. Hooker apparently did not give Leichhardt much 
encouragement (Barker & Barker, 1990). Consequently Leichhardt sent his plant collections  
to the Herbarium of the Muséum National d’Histoire Naturelle in Paris. Some fungal 
collections among this material were dealt with by Léveillé (1846a), including one new 
species of Thelephora. In 1842 Leichhardt sent Hooker a collection of Aseroë rubra, with a  
drawing (Leichhardt, 1968). This material was discussed by Berkeley (1844) and later 
needlessly described as A. actinobola Corda (Corda, 1837–1854).

Fungi which were eye-catching or unusual (Aseroë, Cordyceps, Cyttaria, Ileodictyon,  
Mylitta) or easily preserved (polypores) were the mainstay of early collectors. Most attention 
was given to macrofungi, although Berkeley did describe some microfungi, and included 
spores and other microstructures in his illustrations of all groups of fungi (Fig. 65C). Some 
collectors of vascular plants unwittingly gathered microfungi. A Robert Brown collection 
(the type) of Cyperus lucidus R.Br. from the Investigator voyage was found much later to be  
infected by Ustilago cyperi-lucidi J.Walker (Walker, 1971), and Lophodermium occultum 
Petr. was described by Petrak (1947) from material of Spinifex collected more than a century 
previously by Sieber.

In the second half of the nineteenth century the role of intermediary shifted from William 
Hooker to botanists resident in Australia, notably Ferdinand von Mueller (Melbourne) and 
Frederick Bailey (Brisbane).

Nineteenth century visitors
Apart from Berkeley’s publications, the only other major contribution on Australian fungi in 
the first half of the nineteenth century was that by Fries (1846) in Plantae Preissianae. This 
work dealt with the collections of the German botanical collector Johann Preiss (1811–1883).  
Preiss was in Western Australia from 1839–1841 and made about 40 fungal collections  
(Hilton, 1988). He spent time with Drummond, and collected some of the same species which 
Berkeley (1845a, b) described from Drummond’s collections. Although Preiss made up  
multiple sets of his Australian plants, he appears to have prepared a single set of fungi, which 
was examined by Fries. Only one fungal type collected by Preiss seems to have survived 
(Hilton, 1988). Fries (1848), in a paper on fungi from Natal, refers in passing to Preiss 
collections, and places in synonymy some of Berkeley’s species named from Drummond 
material. The Berkeley names, however, have priority by one year. In his treatment of the 
Restionaceae in Plantae Preissianae the German botanist Christian Nees von Esenbeck 
(1776–1858) described Uredo restionum Nees (Nees von Esenbeck, 1846, p. 60) from the 
type of Restio nitens Nees (collected by Preiss). This species is the first rust or smut named 
from Australia.

Local collectors provided the bulk of the material sent to Europe during the nineteenth 
century, and there were few mycological collections by visitors. James Backhouse  
(1794–1869), Quaker missionary and naturalist, discusses a few ‘esculent’ species in a piece 
in the Van Diemens Land Almanack of 1834 (sent by Gunn to William Hooker and reprinted 
in the Companion to the Botanical Magazine for 1836) and also in Backhouse (1843). Jules  
Verreaux (1807–1873) was in Australia in the 1840s and collected a Lycoperdon in Tasmania  
which was mentioned by Léveillé (1846a). Léveillé (1844, 1845) also included several other  
Australian fungi from Tasmania without details of their source. Distinctive fungi such as 
Aseroë, Cordyceps and luminous fungi were noted by John Lhotsky, William Harvey 
and George Bennett (Bennett, 1860; Ducker, 1995a; Lhotsky, 1843). Sven Berggren  
(1837–1917), a Swedish botanist, visited New Zealand and Australia from 1874–1875 
and some of his collections from Victoria are described by Cooke (1879). The French  
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cryptogamist Casimir Roumeguère described a new agaric collected by the French botanist 
and traveller Jules Rémy (1826–1893) (Roumeguère, 1880).

A German traveller and naturalist, Lothar Becker, was in Australia from 1855–1865, and 
made extensive collections of fungi. He published an account of the higher fungi of Victoria 
(Becker, 1873) and also exhibited Australian material at a meeting of the Botanical Section 
of the Schlesischen Gesellschaft für vaterländische Kultur in 1874 (Anonymous, 1875). 
Becker’s contribution needs further assessment. He sent descriptions and paintings of several 
hundred Australian fungi to Fries, but the only new fungal names resulting seem to be those 
in Becker’s own publications (most of which are probably nomina nuda).

Fungal collections by visiting scientific expeditions were not extensive. Two polypores 
collected in New South Wales during the United States Exploring Expedition (1838–1842) 
were mentioned in the account of the fungi of that voyage prepared by Berkeley and his 
North American mycological correspondent, the clergyman Moses Curtis (1808–1872)  
(Curtis & Berkeley, 1862). The Austrian expedition with the Novara (1857–1859) yielded 
several fungal collections from the neighbourhood of Sydney which were dealt with by the 
Moravian botanist Heinrich Reichardt (1835–1885) (Reichardt, 1870). Fungal collections 
made during the voyage of the Challenger at Parramatta (New South Wales) and Somerset 
(Northern Territory) were described by Berkeley (1877).

Mueller and his network of collectors and mycologists
Ferdinand von Mueller (1825–1896) emigrated to South Australia in 1847 already interested 
in Australian botany and with at least some background in mycology. He attended lectures on 
fungi at the University of Kiel (Maroske, pers. comm.), and had collected fungi in Germany 
(specimens in MEL). From the day he arrived in Australia he set about collecting plants, 
including cryptogams. Mueller compensated for his isolation from the world centres of 
botanical knowledge by engaging in an extensive correspondence, and also by building up a 
comprehensive herbarium and botanical library (Maroske, 1995).

Mueller moved to Melbourne in 1852 and was appointed Government Botanist of Victoria  
the following year. He immediately set out on an extended botanical expedition around the  
state, during which he travelled more than 2000 km and made fungal collections at such  
diverse localities as Mt Buffalo and Wilsons Promontory. Mueller also wasted no time in  
recruiting collectors, some of whom, like Charles Stuart (1802–1877), made collections of fungi.

The Irish botanist William Harvey (1811–1866), later to write Phycologia Australica, visited 
Melbourne in 1854 and suggested that Mueller send his fungi to Berkeley (Maroske, pers. 
comm.). Mueller did so, but it was not until 1873 that Berkeley published on these and  
further collections which Mueller had sent from two other major collecting trips in Victoria. 
Mueller also sent Berkeley a few fungi from the North Australian Exploring Expedition, 
1855–1856 (commanded by Augustus Gregory) (Berkeley, 1873). Berkeley (1881) dealt with 
additional fungi from Mueller and his collectors.

In the 1870s Mueller initiated contact with other European mycologists, perhaps by then  
impatient with Berkeley’s tardy response, and maybe also in consideration of Berkeley’s  
advancing age. The German mycologist Felix von Thümen (1839–1892) published on fungi  
sent by Mueller (Thümen, 1875, 1878). Thümen described only a few of the new species,  
mainly rusts and smuts, with the bulk of his two papers being sections on hymenomycetes  
and gasteromycetes which were contributed by the Austro-Hungarian mycologist and  
clergyman Károly Kalchbrenner (1807–1886). Thümen included in his exsiccatae, Mycotheca  
Universalis (1875–1884), Australian collections provided by Mueller, some newly described there.

In the last decade of his life Kalchbrenner published a number of papers on collections from 
Mueller, including four in the Proceedings of the Linnean Society of New South Wales. Some 
new names supplied by Kalchbrenner were also published by Mueller in his Fragmenta 
Phytographiae Australiae in 1879 and 1880. One of Kalchbrenner’s papers on Australian 
fungi was a collaboration with the British mycologist Mordecai Cooke (Kalchbrenner & 
Cooke, 1880). Around 1880 Mueller sent parts of the same collection separately to Berkeley, 
Kalchbrenner and Cooke, which caused confusion. Eventually Mueller settled into an 
association with Cooke.
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Berkeley’s mantle as the leading British mycologist had been taken up by Cooke  
(1825–1914) (Fig. 66A), who like Berkeley also worked on extra-European fungi. Cooke 
worked from 1861–1880 in the India Office Museum, but had an association with the Botany 
Department of the British Museum. From 1880 until 1892 he worked at the Kew Herbarium, 
where his main duties continued to be directed by the India Office, but he also devoted 
considerable attention to the fungi of the Herbarium. Cooke published many popular and 
scientific works on cryptogams, particular fungi, and was also much involved in various 
natural history and scientific societies. He founded and edited for twenty years the journal of 
cryptogamic botany Grevillea.

Cooke commenced his study of Australian fungi by publishing a list of Australian species in  
instalments in Grevillea, including also a few new species described and illustrated by 
Kalchbrenner. This list was reprinted as Fungi Australiani (Cooke, 1883). Cooke had earlier 
provided Mueller with much the same information, which formed the basis for the list of  
fungi published in 1880 in the supplement to volume 11 of Mueller’s Fragmenta. Between 
1880 and 1893 Cooke published more than fifty papers on Australian fungi in Grevillea,  
most of which do not include any illustrations. Cooke co-authored with George Massee 
(1850–1917) most of the new Australian fungi sent by Mueller. Cooke fostered Massee’s 
interest in fungi, and after Cooke’s retirement, Massee became the mycologist at the Kew 
Herbarium where he worked from 1893–1915. Massee also edited the last few volumes of 
Grevillea. Cooke co-authored a few new species of Australian discomycetes with the British 
specialist on that group, William Phillips (1822–1905).

In the latter part of his life Mueller made contact with other European mycologists. Material 
sent by Mueller in the 1880s and 1890s was dealt with by Pier Saccardo (1845–1920),  
Giacomo Bresàdola (1847–1929) and Augusto Berlese (1864–1903), all in Italy, by Eduard 
Fischer (1861–1939) in Switzerland, and by Georg Winter (1848–1887) in Germany.  
Saccardo was the compiler of the massive Sylloge Fungorum, a listing of the species of 
known fungi, including those from Australia. This work commenced in 1882 and continued 
publication into the twentieth century. After Mueller’s death, his collections (which had 
 found their way into European herbaria such as that at Berlin) continued to be described, as 
by Hennings (1904).

Mueller published at least one species under his own name—Phallus vitellinus F.Muell. 
(Mueller, 1869–1871, p. 122)—and he is given as sole author or co-author of a number of  
other new species in the publications of Berkeley, Cooke, Kalchbrenner and Thümen. Some  
of the new species attributed to Mueller may have been gestures of courtesy, but it is  
apparent from herbarium labels (MEL) that Mueller did make notes sufficient to define new 
species. That he did not pursue taxonomic mycology in earnest is probably because of the  
lack of sufficient mycological literature and comparative material at his disposal.

Other collecting networks
Another important collector and intermediary between local collectors and European  
mycologists was Frederick Bailey (1827–1915). Bailey was born in England, and after  
spending time in South Australia and New Zealand, and briefly visiting Victoria, he settled  
in Queensland in 1861. His father was a horticulturist, and Bailey worked as a nurseryman  
until 1875 when he took up a government appointment as a botanist investigating the plants  
causing diseases in livestock. In 1881 he became Colonial Botanist in Queensland, and  
worked tirelessly in this position until his death, even through a period of suspension during  
the depression of the 1890s. He was an active member of scientific societies, and was  
chairman of the Field Naturalists’ Section of the Royal Society of Queensland from 1886–1895.

Bailey made more than 1000 collections of fungi, predominantly in the environs of Brisbane,  
but also on expeditions, including one to Mt Bellenden-Ker in northern Queensland. Initially  
he sent his fungal collections to the British mycologist Christopher Broome (1812–1886),  
who had collaborated closely with Berkeley on several papers dealing with extra-European  
fungi. Berkeley & Broome published three papers on Bailey’s fungi which are notable for the  
detailed illustrations which accompany the text (Fig. 67) (Berkeley & Broome, 1879, 1883, 1887).
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Figure 67. Plate accompanying Berkeley & Broome (1887). On the plate, figs 15–17 are 
Sphaeropsis eucalypti Berk. & Broome [= Dothoriella eucalypti (Berk. & Broome) Sacc. 
(Fungi Anamorphici: Coeloanamorphoses)] and figs 18–21 are Tympanis toomensis Berk. & 
Broome [= Banksiamyces toomensis (Berk. & Broome) Beaton (Ascomycota: Leotiales) (both 
published as toomansis)]. (Reproduced with permission.)
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Both of these mycologists were now elderly, and from the mid 1880s Bailey sent collections 
to Cooke, who described them in Grevillea. After Cooke ceased publishing on Australian 
fungi in the mid 1890s, Bailey sent fungi to Massee, who dealt with them in a series entitled 
‘Fungi Exotici’ in the Bulletin of Miscellaneous Information, published by the Royal Botanic 
Gardens, Kew. Bailey also encouraged local collectors to look for fungi, and forwarded their 
collections to Europe.

Bailey contributed numerous papers to the journal and bulletins of the Queensland  
Department of Agriculture, in which he often mentioned fungi, and published a few new 
species of phalloid fungi. Julian Woods (often ‘Tenison-Woods’) (1832–1889), a clergyman 
with interests in all areas of natural history, published with Bailey a list of the fungi of New 
South Wales and Queensland in 1881 (Woods & Bailey, 1881). Fungi are also included in  
Bailey’s many lists and catalogues of Queensland plants (Everist & Alcorn, 1975). His 
Comprehensive Catalogue of Queensland Plants (Bailey, 1913) includes line illustrations of 
fungi. Bailey’s grandson Cyril White (1890–1950) followed Bailey as Government Botanist 
in Queensland from 1917–1950. White published on fungi, including the transfer to Lysurus 
of a species described by his grandfather—Mutinus pentagonus Bailey [= Lysurus mokusin 
(L. : Pers.) Fr.] (Fig. 21).

Once the link had been made between collector and mycologist via the agency of Bailey or  
Mueller, keen collectors sometimes established contact themselves with European  
mycologists. Australian botanists, including the teacher and entomologist Johann Tepper 
(1841–1923) and the pharmacist Felix Reader (1850–1911), sent fungal material to Cooke, 
Saccardo and Winter and also to the German mycologist Friedrich Ludwig (1851–1918). 
Collections made by Moritz Schomburgk (1811–1891), curator of the Adelaide Botanic 
Gardens, were dealt with by Berkeley (1873) and may have come directly from the collector, 
although Schomburgk did correspond with Mueller.

Flora Campbell (Mrs Martin) (?–1923) was another prodigious collector. Her collections 
mainly come from Victoria and the numbers which she assigned to them exceed 1000. Along 
with Bailey and Mueller she is singled out for praise by Cooke (1892) in the extent of her 
endeavours to collect Australian fungi. Campbell also produced watercolours of many of her  
collections, which she exhibited at meetings of the Field Naturalists’ Club of Victoria. Her  
initial collections are dealt with by Berkeley and Broome (1887), and she later sent material 
directly to Cooke. She seems to have been involved in organising the publication of Cooke’s 
Handbook of Australian Fungi, and remains a somewhat enigmatic figure whose full 
contribution to Australian mycology is yet to be documented.

Around the turn of the century Richard Baker (1854–1941), botanist and curator at the 
Technological Museum in Sydney, reported in the Proceedings of the Linnean Society of  
New South Wales on new records of fungi. The material had been provided by various 
collectors and identified by Massee and the American mycologist Curtis Lloyd (see p. 196).  
The Italian mycologist Flaminio Tassi (1851–?) published 34 new fungal species from leaves  
and other parts of native plants sent from the Royal Botanic Gardens, Sydney (Tassi, 1900).  
The German botanists Friedrich Ludwig Diels (1874–1945) and Ernst Pritzel (1875–1946)  
visited Australia (particularly Western Australia and Queensland) in 1900–1902 and 
collected fungi which were described by the German cryptogamist Paul Hennings  
(1841–1908) (Hennings, 1903).

Collectors and collections
More than sixty collectors from throughout Australia are mentioned in the papers describing 
Australian fungi in the second half of the nineteenth century. Many collections came from 
mycologically unexplored regions, particularly the tropical north-eastern coast and the arid 
interior. Collectors were recruited from all walks of life: schoolteachers, artists, housewives, 
telegraph station operators, scientists, farm hands, explorers and children, along with a few 
paid collectors. Field naturalists’ groups provided Mueller and Bailey with an important point 
of contact with willing collectors.
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In descriptions of new species the names of collectors and the places where they gathered 
specimens are often misspelt. This is understandable when one examines the indecipherable 
handwriting on some herbarium labels, and also considering that for many of the mycologists 
English was a foreign language and Australia geographically unfamiliar. Parbery & Sheather 
(1990) list some collectors from this period, and further details on collectors can be found 
in Spooner (1987), Willis (1949a, b, c), and in general historical treatments of Australian  
botany such as the publications by Maiden (1908, and subsequent papers) and the works 
referred to in the introduction to the present chapter. Much research remains to be done in  
establishing the identity of collectors, and the precise position of type localities. This 
information will be vital for attempts to re-collect the numerous species known only from 
their types.

Mueller and Bailey are sometimes incorrectly designated as the collectors of specimens,  
when they had merely sent them on from other collectors. An example is found in  
Kalchbrenner (1880) and Kalchbrenner & Cooke (1880), who give Mueller as the collector  
of material from the Richmond River (New South Wales) and Rockhampton (Queensland). 
From other collections cited in these and other papers it is evident that the collectors must 
have been Maria Hodgkinson and the botanical collector Anthelme Thozet (1826–1878) 
respectively. Published localities are also potentially erroneous. Collections communicated 
by Bailey are sometimes given as being collected at Brisbane, whereas in at least one case the  
material came from as far away as New Guinea. The difficulties of locating collecting areas, 
especially where there are several places with the same name, are explored by Blake (1955)  
for some Queensland collectors, among whom John Dallachy (c. 1820–1871), Edward 
Bowman (1826–1872) and Patrick O’Shanesy (1837–1834) sent fungi to Mueller.

Fungi were exhibited at meetings of field naturalists’ groups and scientific societies, and also 
at international exhibitions in various countries. The staple of these exhibits were the suite of  
unusual fungi like Aseroë, native bread, luminous fungi and vegetable caterpillars which  
have long captured the interest of naturalists and collectors. Importantly, the reports of  
meetings and exhibitions and articles by collectors in local periodicals also list other fungal 
finds, often giving identifications provided by the European mycologists. In these papers, 
and especially in reports and other works published in Australia by Bailey and Mueller, are 
important details on locality and collector. These publications should not be overlooked by  
mycologists because the information provided is sometimes absent from the formal  
description of the species.

Very few of the taxonomic treatments of Australian fungi up to the end of the nineteenth  
century were based on fungi seen in fresh condition in their natural habitat, because the 
taxonomists were almost always working in the northern hemisphere on preserved material. 
The separation between collector and taxonomist caused problems. Collectors were possibly 
often unaware of the important features to note. The mycologists often failed to recognise 
distinctive species, and some species were newly described repeatedly. Cooke frequently had  
to deal with poor quality material, and is said to have discarded, as useless, 90% of the 
specimens sent to him (English, 1987). Cooke occasionally used quite some imagination in  
reconstructing the appearance of fresh material as can be seen from a comparison of original  
rough sketches with paintings prepared by Cooke for his publications (May, 1990). Once 
Mueller became aware of the problems of identifying fleshy fungi in the dried state, he 
encouraged collectors to provide notes and paintings from fresh material (Fig. 65B). 
Nevertheless, many new species were described from poorly preserved and documented 
material, and almost always only from a single collection.

Collectors who provided detailed notes and/or watercolours with their collections included: 
Bailey; Campbell (Mrs Martin); Tepper; Charles French Jr (1868–1950), field naturalist and 
one of Mueller’s assistants; Marie Wehl (1862–1960), Mueller’s niece, who collected at Lake  
Bonney near Millicent, South Australia (May et al., 1995); Anna (‘Annie’) Walker (fl.  
1879–1910) of New South Wales; and Henry Tisdall (1839–1905), a schoolteacher, first in 
Walhalla and later in Melbourne, who made the important discovery of the fruiting body of 
Polyporus mylittae, for over 40 years only known from its sclerotium (Mylitta australis), the 
‘native bread’ (Tisdall, 1886).
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Results of nineteenth century activity
Many of the fungi which appeared unusual or spectacular at first sight were collected early 
by Gunn and Drummond. The species described in the second half of the nineteenth century 
generally did not raise as much excitement and tended to be placed in established genera. 
This attitude was true for both Berkeley (1873) and the local botanists and collectors of fungi 
such as the teacher and clergyman William Woolls (1814–1893) (Woolls, 1867). Berkeley 
considered many Australian fungi to be close to European species or else pantropical. The 
European mycologists seemed content to merely name the species, but beyond this were  
never interested in establishing the limits of variation of species, their distribution within 
Australia, or host and habitat preference.

Numerous microfungi, mostly plant-inhabiting species such as those forming leaf spots, were 
described from collections sent by Bailey, Mueller and their circle of collectors. Mueller 
deliberately collected microfungi and exhorted collectors not to overlook fungi ‘even if ever 
so small’ (Mueller, 1876). Some collectors specialised in microfungi. Benedetto Scortechini 
(1845–1886) paid particular attention to large and small pyrenomycetes, which were  
described by Saccardo (Tryon, 1887).

The mycological taxonomists in this period usually had a very broad area of interest, and 
mostly dealt with whatever fungi came their way, from a leaf spot to a large bracket fungus.  
In the same paper Cooke could describe an Agaricus alongside an Asterina. Specialisation  
only began to develop late in the century, with, for example, Ludwig’s concentration on 
Australian rusts and smuts, and Fischer’s work dealing specifically with phalloid fungi.

In 1892 Cooke brought together the results of the first century of mycological endeavour in 
his Handbook of Australian Fungi. This work contains concise descriptions of 2079 species, 
which were nearly all the then known Australian fungi, and a few species from elsewhere. 
There are keys to genera but none to species. The book has 36 plates made up of figures of  
377 species, many in colour, and most with depictions of spores and other microscopic 
structures. It should be noted that some of the illustrations are not based on Australian 
material: that of Agaricus dolichaulus Berk. & Br. [= Macrolepiota dolichaula (Berk. & Br.) 
Pegler & R.W.Rayner], for example, is taken from a watercolour accompanying a specimen 
from Sri Lanka (Pegler, 1986).

Cooke was able to examine material in the Kew Herbarium of nearly all the species described 
or recorded from Australia at the time by British mycologists, and also saw some of the 
Australian material which had been worked on by continental European mycologists. This 
would seem a good basis for such a comprehensive work, but the Handbook has never been 
praised. The best that has been said of it is that it is ‘somewhat unsatisfactory’ (Ainsworth, 
1976). Lloyd (1917) described it as ‘perhaps the worst textbook (on fungi) that was ever 
published’, while Reid (1980) considered the ‘meagre data’ provided on agarics as ‘totally 
unreliable and misleading’. Australian mycologists have certainly had considerable difficulty 
in identifying material from the Handbook.

Berkeley, Cooke and Massee published more than 650 new species of Australian fungi. The 
major legacy of this period is the numerous collections which they examined. These are now 
mostly in the Kew Herbarium (K), with some Massee material also in the Herbarium of the 
New York Botanical Garden (NY). Some collections were returned to Australia, especially 
those that were not new species, but also sometimes part or all of type collections. The 
collections returned to Mueller are now in the Herbarium he founded at the Royal Botanic 
Gardens, Melbourne (MEL), and those sent back to Bailey are currently held at the Plant 
Pathology Herbarium, Indooroopilly (BRIP). There appear to be few fungal collections from 
this period in other Australian herbaria. Martin kept a personal herbarium, but only a small 
fraction of her paintings and specimens survive (at MEL and BRIP).

Australian collections examined by continental European mycologists have not been 
catalogued. Recently rediscovered are collections examined by Kalchbrenner in the  
Herbarium, Natural History Museum, Bratislava (BRA), including some from Mueller 
(Kotlaba, 1975), and collections examined by Bresàdola at Trento (TR) (Kuyper, 1990).

182

History



The European mycologists of the nineteenth century relied upon their correspondents to 
stimulate and encourage the collection of Australian fungi. Most collections are specifically 
noted by the describing mycologists as being sent through Hooker, Mueller or Bailey, or else  
by the collectors who were inspired by contact with these botanists. It is notable that few 
collectors continued to send material to Europe once their mentors ceased to be active.  
Cooke published little more on Australian fungi after the appearance of his Handbook, and 
with the death of Mueller in 1896, the great peak of activity generated by his network of 
collectors and mycologists came to an end.

Mueller was the first to carry out extensive taxonomic research on Australian flowering  
plants in Australia, but until the close of the century fungi remained virtually the sole  
province of overseas specialists. By 1894 McAlpine was urging ‘the local working out and 
naming of’ the Australian mycoflora’ (Anonymous, 1894).

The establishment of taxonomic mycology in Australia

McAlpine
In the last decade of the nineteenth century local botanists began to publish taxonomic 
treatments of fungi. Scottish born physician and botanist Alexander Morrison (1849–1913) 
collected in Victoria and Western Australia and described a few new species of rust. The  
New South Wales entomologist Arthur Olliff (1865–1895) produced a monograph of the 
genus Cordyceps in which a number of new species were published (Olliff, 1895). These  
were isolated efforts, and local endeavour in taxonomic mycology (and plant pathology) 
began in earnest when Daniel McAlpine (1849–1932) joined the Victorian Department of 
Agriculture in May 1890.

McAlpine’s appointment was as Consulting Vegetable Pathologist, and no doubt arose from 
the increasing need to control rust in wheat and other plant diseases. A severe epidemic of 
wheat rust in 1889 led to the first intercolonial Rust-in-Wheat conference in 1890, which 
recommended an accelerated program of experimental work on the problem. The Rust-in-
Wheat conference marked the start of a world-wide effort to solve the problems of rust of 
cereals which was ‘the greatest single undertaking in the history of applied plant pathology’ 
(Large, 1962).

By this time the relation between fungi and plant disease was already recognised. Bailey, 
Martin, Mueller, Schomburgk and Tepper had all written on plant pathology, and the 
bibliography in McAlpine (1895a) contains numerous references to pamphlets and other 
works published in Australia on rust, smut, ergot, dry rot, take-all, and other pathogens. The 
fungi concerned were rarely, however, subject to any detailed taxonomic investigations, or 
else specimens were referred to European mycologists for determination.

McAlpine (Fig. 68A) was born in Scotland and studied at London University and then at the  
Royal School of Mines, South Kensington, where his lecturers included the biologist and 
champion of evolution Thomas Huxley (1825–1895) and the botanist William Thistleton 
Dyer (1843–1928) who was later to become Director of the Royal Botanic Gardens, Kew. In 
Edinburgh from 1877 McAlpine lectured in Biology and Botany at the Heriot-Watt College, 
and in Natural History at the Veterinary College. He published biological, zoological and 
botanical atlases, and his Botanical Atlas is still in print. McAlpine arrived in Melbourne in  
1884 and was appointed the next year as Lecturer in Botany and Biology at Ormond College, 
University of Melbourne. From 1886–1911 he was Visiting Lecturer in Botany at the  
Pharmacy College, Melbourne (Fish, 1976).

McAlpine was appointed to the Department of Agriculture specifically to inquire into  
‘matters appertaining to wheat rust’ and ‘other matters which may form subjects of enquiry’ 
(letter of appointment now held at VPRI, Knoxfield). He immediately set up an extensive 
program of experimental work, with trials on wheat in all parts of the state. McAlpine held 
that ‘In dealing with the diseases of plants due to Fungi, it is necessary to determine the name 
and nature of the Fungus causing the disease, in order to be able to cope with it and to take  
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effectual measures for its prevention, palliation or cure’ (McAlpine, 1895a). He held a very 
strong view that experimental work on a disease must not be carried out in isolation from an 
understanding of the taxonomy of the causal organism and its relatives. He therefore studied 
not only the wheat rust organism (Puccinia graminis Pers. : Pers.) but also all Australian  
rusts, including those on indigenous hosts. McAlpine applied this broad approach to every 
group of fungi with which he dealt.

As had Cooke, McAlpine started his taxonomic study of Australian fungi with a catalogue. 
The Systematic Arrangement of Australian Fungi (McAlpine, 1895a) is a meticulous 
compilation of 2284 species. There are no keys to genera or species, but there is a very useful  
comprehensive bibliography of works on Australian fungi and plant pathology, and a host 
index. During the next 20 years McAlpine added more than 340 new species and six new 
genera to the known Australian fungi, as well as numerous new records. He published 226 
papers, mainly on plant pathogenic microfungi, numerous annual reports and six books 
(McAlpine, 1910). The fungi on which he published include those causing disease of citrus, 
stone fruits, potatoes, vines, vegetables, apples and pears, and numerous species on native 
plants. He recorded from Australia the take-all fungus Ophiobolus graminis (Sacc.) Sacc.  
[= Gaeumannomyces graminis (Sacc.) Arx & D.L.Olivier].

Today, two of McAlpine’s books are still standard taxonomic works: The Rusts of Australia 
(1906) and The Smuts of Australia (1910). In the first he increased the number of known  
rusts from the 72 dealt with by Cooke (1892) to 161, of which 75 were newly described, 
including the novel genus Uromycladium. The latter work contained descriptions of 26 new 
smuts, bringing the number known from Australia to 68. McAlpine’s books are copiously 
illustrated with drawings, photomicrographs and watercolours of disease symptoms by his 
assistants George Robinson and Charles Brittlebank (1862–1945) (Fig. 2).

The first herbarium dedicated to mycology in Australia was established by McAlpine, 
consisting of his own collections and those contributed by Robinson and Brittlebank, and 
other collectors such as French, Morrison and Reader. The herbarium contains over 9000 
specimens, including McAlpine’s types and a large collection of valuable exsiccatae. It has 
recently been moved from the Plant Research Institute, Burnley (VPRI) to the Institute for 
Horticultural Development, Knoxfield, Victoria. A small number of duplicates of McAlpine 
collections are at MEL.

In 1911 McAlpine was seconded to investigate bitter pit of apples, a problem of non-
pathogenic origin. This took McAlpine away from mycology, and from writing a planned text  
book on plant diseases in Australia. He was unsuccessful in finding the cause of the problem 
(not solved until 1936 and not generally accepted until the 1960s). When his funding for the  
bitter pit investigation ceased in 1916 McAlpine found that he had been replaced as  
Vegetable Pathologist by Brittlebank. This upset him greatly and he never returned to 
mycology. McAlpine retired to Wandin in 1924, and is buried in the Cohuna cemetery.

In 1890 the New South Wales government also appointed a vegetable pathologist, Nathan  
Cobb (1859–1932). Cobb had arrived from the U.S.A. a year earlier, and returned to his 
homeland in 1905 to pursue nematology. He had a strong experimental approach to plant 
pathology. During his short period in Australia Cobb wrote prolifically on disease-causing 
fungi, including the description of a few new species. Cobb’s papers are illustrated by 
excellent drawings. He rectified a deficiency in Cooke’s Handbook by compiling a Host and 
Habitat Index of the Australian Fungi (Cobb, 1893). According to White (1981) there are few 
fungal diseases in Australia that were not reported initially by McAlpine or Cobb.

With the establishment of taxonomic mycology in Australia, research interests tended to 
divide between microfungi and macrofungi. The first new species described by McAlpine 
happened to be a polypore, Laccocephalum basilapiloides McAlpine & Tepper [= Polyporus 
basilapiloides (McAlpine & Tepper) Cleland], but McAlpine and other plant pathologists 
rarely published on macrofungi and this group was taken up by Rodway, Cheel and Cleland.
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Rodway, Cheel, Cleland and macrofungi
Leonard Rodway (1853–1936) (Fig. 68B) was Honorary Government Botanist in Tasmania 
from 1896–1932. He was interested in all groups of plants, and collected many macro- and 
microfungi, notably agarics, hypogeal macrofungi and larger ascomycetes. In the 1890s he 
sent fungal collections to Massee, who described some of the resulting new species jointly 
with Rodway. From 1917 Rodway published new fungi in the Papers & Proceedings of the 
Royal Society of Tasmania. Chang & Kantvilas (1993) list his mycological publications, 
which include taxonomic treatments of Hymenogastraceae and discomycetes. Rodway also 
sent much material to the American mycologist Curtis Lloyd (see p. 196). One of Rodway’s 
first mycological efforts was a collaboration with McAlpine, and Rodway later co-authored a 
revision of the Australian species of Poria with Cleland.

A large number of Rodway fungal specimens have survived. Chang & Kantvilas (1993) have 
compiled a list of the Rodway collections of hymenomycetes and gasteromycetes held in the  
Tasmanian Herbarium, and a list of remaining groups is in preparation (Kantvilas, pers. 
comm.). These detailed lists will prove valuable because the arrangement of Rodway’s fungal 
herbarium is at times rather confusing.

Edwin Cheel (1872–1951) was Botanical Assistant at the National Herbarium of New South 
Wales (Royal Botanic Gardens, Sydney). He had interests in flowering plants and lichens,  
and in 1900 started collecting fungi. From 1907 he was in charge of the mycological section 
of the Herbarium, to which he added many collections. Further collections were submitted by  
other staff of the Herbarium and a large group of collectors. A few of the specimens were  
sent to Massee, and some to Lloyd, but Cheel appears to have identified much of the  
incoming material himself. Cheel did not publish extensive taxonomic treatments until he 
began a collaboration with Cleland.

The contribution of John Cleland (1878–1971) (Fig. 68D) to Australian taxonomic mycology 
stands out alongside that of McAlpine in its influence and scale, and is also noteworthy 
because he always pursued mycology as a spare time occupation (Hansford, 1959). Cleland 
studied medicine first in Adelaide and then in Sydney where he graduated in 1900. From  
1905 he worked in the Public Health Department in Perth. He returned to Sydney in 1909 to  
take up a position in the Government Bureau of Microbiology where he carried out important  
work on dengue fever and Murray Valley encephalitis (then known as ‘Australian X disease’).  
From 1920–1948 Cleland was Professor of Pathology at the University of Adelaide. 
In addition to his medical career and his interest in fungi, Cleland also made major  
contributions to other branches of natural history, to anthropology and to conservation 
(Simpson, 1986; Southcott, 1971).

Several series of papers on Australian macrofungi between 1914 and 1923 were the result of  
collaboration with Cheel: thereafter Cleland worked alone. Cleland’s interest in fungi 
culminated in the two-part Toadstools and Mushrooms and other Larger Fungi of South 
Australia (Cleland, 1934–1935), which deals with all groups of macrofungi. The section on 
gasteromycetes is largely taken from the work of Gordon Cunningham (see p. 197). For the  
first time there are keys to Australian species, and there is much more comprehensive 
information on geographic range and infraspecific variation than provided by previous authors.  
This book is about to be published in a revised edition by Cheryl Grgurinovic (in press).

The descriptions of Cleland did not utilise microscopic characters to the extent that might  
have been possible, but macroscopic characters (which include references to colour charts)  
were based on very careful observation and are most useful, especially for the agarics. 
Toadstools and Mushrooms contains illustrations from a number of sources including 
photographs, and paintings and line drawings by several people including Cleland’s wife  
Dora (1880–1955) and daughter Elizabeth (later Mrs Simpson), Phyllis Clarke, Rosa Fiveash 
(1854–1938), and others. Cleland made over 16 000 collections of fungi (Talbot, 1976), which are  
now housed at the State Herbarium of South Australia (AD). Many collections are accompanied 
by notes (in a somewhat illegible hand) and there are also some unpublished illustrations.

Cleland lived to over 90, but his mycological publications more or less ceased in the 1930s 
with the production of Toadstools and Mushrooms, apart from a collaboration with J.Harris  
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on species of Agaricus and Cortinarius. This work was stimulated by the discovery, by Adelaide 
bacteriologist Nancy Atkinson and co-workers, of antibiotics in Australian macrofungi.

Rodway and Cleland did not rely on a great network of collectors but themselves gathered 
most of the collections which they described. They consequently came to know their local 
mycofloras in detail—that of Hobart and Mt Wellington for Rodway, and that of the environs 
of Sydney and Adelaide for Cleland. That there were many distinctive fungi yet to name 
despite the intensive collecting efforts of the previous century is exemplified by species such  
as the brilliant red Polyporus pulcherrimus Rodway [= Aurantioporus pulcherrimus  
(Rodway) P.K.Buchanan & Hood], the startlingly blue Cortinarius rotundisporus Cleland & 
Cheel, and the multi-hued Russula purpureoflava Cleland (Fig. 27).

The second century of taxonomic mycological endeavour

In Australia the great start given to local efforts in taxonomy by McAlpine and Cleland has 
not been followed up by sustained and coordinated activity. In universities, plant pathology 
laboratories, State herbaria, and other research institutes, taxonomic mycology generally has  
been a peripheral concern or else ignored. Much mycology in Australia in the present century 
has been concerned rather with practical aspects of fungi in relation to plant and forest 
pathology, biological control, food technology and medical and veterinary science. Historical 
surveys of such fields are provided by Fenner (1990), Fish (1970), Simmonds (1991),  
Wallace (1986) and White (1981). Research in these areas has sometimes led to increased 
taxonomic knowledge, but almost always has arisen as a reaction to situations where there is  
a need to know the identity of causal agents. Most of the fungi studied are introduced or 
widespread species like those associated with exotic crops, and with few exceptions there has  
been little concerted effort at improving taxonomic knowledge of the diversity of indigenous fungi.

Whereas previously there had been few taxonomists and a multitude of collectors, in the 
twentieth century the pattern is reversed. More than 250 taxonomists have named new  
species of Australian fungi since 1900. The majority of Australian fungi continue to be 
described by overseas mycologists: African, American, Asian and European mycologists have 
all described new species of Australian fungi in the present century. Many of the species 
described have been dealt with in publications including single or only a few Australian 
species. Some monographs with broad geographic coverage of various genera have included 
Australian collections, but almost always only those which are available rather than as a  
result of systematic collecting. Until the 1980s and 1990s significant individual contributions 
were rare. Contributions by overseas mycologists who have visited Australia, and collaborations 
between Australian and overseas mycologists have become more frequent in recent times.

The collections examined by overseas mycologists have come from a number of sources. 
Many workers utilise collections already held in major herbaria such as the Kew Herbarium, 
some having been collected as long ago as Mueller’s time. A second source is collections 
resulting from one-off visits by mycologists or their colleagues or relations, which rarely 
involves any great number of collections. Local collectors have also continued to provide 
material, again rarely in any great number, and usually not through any coordinated program 
of collecting.

The coverage in this section is not intended to be complete, especially for the numerous 
overseas mycologists who have dealt with Australian fungi, and for some areas such as the 
taxonomy of fungi of medical and veterinary importance (see Fenner, 1990). Walker (1980) 
provides details of holdings and staff of mycological herbaria and culture collections in 
Australia, some of which are updated by May (1995).

Departments of agriculture and the National Collection of Fungi
For McAlpine taxonomy was an integral part of the study of plant disease, and he placed 
equal emphasis on the study of pathogens of native and introduced plants. His successors in 
Victoria, and those in other states, usually did not have the same perspective. It is possible 
that they thought that McAlpine had laid a sufficient foundation to taxonomic mycology, and  
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it was probably also felt that overseas experts could provide any additional taxonomic 
knowledge required. The pressing need for direct solutions to problems of disease control 
was another factor restricting taxonomic research. With few exceptions, taxonomic mycology 
has remained a minor component of official research in all state and territory departments of 
agriculture.

Brittlebank started work as McAlpine’s assistant in 1908, and in 1913 took over as Vegetable 
Pathologist, where he continued until 1924. His chief concern was the establishment of the 
plant pathology laboratory, which in 1929 became the Plant Research Laboratory at Burnley 
(later the Plant Research Institute (VPRI)). Brittlebank compiled a checklist of Australian 
fungi and their hosts as a card index (Anonymous, 1932), copies of which were distributed to  
a limited number of institutional libraries in about 1940. He described a Pleosphaeria with 
his colleague David Adam, who also published on the Peronospora causing blue mould of 
tobacco. Eileen Fisher studied sooty moulds at the University of Melbourne in the 1940s, and  
later joined the Department of Agriculture, where she carried out taxonomic research on 
Venturia and other plant pathogens.

The present plant pathologist with the Department of Agriculture, Ian Pascoe, has strong 
taxonomic interests in Fusarium and microfungi of native plants, and is currently revising the  
powdery mildews of Australia in collaboration with Siva Sivapalan. Pascoe has also  
published on a novel Phytophthora with his colleague Frank Greenhalgh, and with Peter 
Taylor of the Irrigation Research Institute, Tatura, Victoria. Pascoe curates the important 
fungal collection at VPRI. A visit by Brian Sutton (International Mycological Institute) to 
VPRI in 1986 resulted in a number of collaborative publications with Pascoe on various 
coelomycetes and hyphomycetes.

In New South Wales, Ewen Mackinnon of the Government Bureau of Microbiology  
described two smuts in 1913. In the same state, Lilian Fraser (1909–1987) carried out  
postgraduate research at the University of Sydney in the 1930s, part of which was a study of  
the taxonomy of sooty moulds. Many of her collections of fungi were the basis of new  
species described by Sydow, and later by Hansford (see p. 193). From 1940 Fraser was a  
plant pathologist with the New South Wales Department of Agriculture, and by the time she  
retired in 1973 she was Chief Biologist of the Biological and Chemical Research Institute at  
Rydalmere. Her main achievements at Rydalmere related to the pathology of citrus diseases.  
Another plant pathologist with the Department of Agriculture, Temple Kiely, described the  
Guignardia teleomorph of a Phoma on citrus which had been originally discovered by McAlpine.

John Walker joined the Department of Agriculture in 1952 and became curator of the fungal 
herbarium at Rydalmere (DAR) in 1960. Since then Walker has been the major influence on  
fungal taxonomic work in Australia, especially in the organisation of mycology and as a 
mentor to many individuals with an interest in taxonomy. He built up DAR into the largest 
collection of fungi in Australia, and was instrumental in gaining recognition of three of the  
main mycological herbaria (BRIP, DAR and VPRI) as the National Collection of Fungi 
by the Commonwealth Standing Committee on Agriculture. Walker published on various 
groups, with a major contribution being the unravelling of the complicated taxonomy and 
nomenclature of the take-all fungus Gaeumannomyces graminis and its relatives. Walker also  
collaborated with various Australian mycologists, and with colleagues at Rydalmere 
A.L.Bertus (Ramularia), A.M.Smith (Leptosphaeria) and G.E.Stovold (Arkoola). Walker 
retired in 1990. In 1982 Michael Priest commenced at DAR as one of the few mycologists in 
Australia appointed specifically as a taxonomist. His research includes taxonomic studies of 
plant pathogens and macrofungi.

Henry Tryon (1856–1943) arrived in Queensland in 1882 and in 1901 was appointed as the 
first government Vegetable Pathologist for that state. He held this position until 1929, along 
with that of Government Entomologist. Tryon collected some of the fungi sent by Bailey to 
Berkeley and Broome. John (‘Jack’) Simmonds (1901–1992) became the first full-time plant 
pathologist in the Queensland Department of Agriculture and Stock in 1926, after joining the 
Department in 1922 (Alcorn & Purss, 1992). He remained with the Department until 1966, 
eventually heading the Plant Pathology Section. His father (also John Simmonds) collected 
fungi for Bailey, and father and son were both active members of the Queensland Field 
Naturalists’ Club. Simmonds’ most important mycological contribution was to the study of  
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tropical fruit rots, but he also published some new species of Alternaria and Colletotrichum, 
and a Host Index of Plant Diseases in Queensland (Simmonds, 1966).

John Alcorn is currently with the Division of Plant Protection, Department of Primary 
Industries, Queensland, and curates the collection of fungi at the Department’s Indooroopilly 
research institute (BRIP). He is a plant pathologist with a strong taxonomic interest, and has  
described more than 60 new species of Australian microfungi on both exotic and native  
hosts, with an important contribution being research on species of Drechslera and its 
segregates. Alcorn has published on Phytophthora with his colleague K.G.Pegg, and also co-
published a number of new fungi with Sutton. Janet McCulloch, also at BRIP, has described 
some novel nematophagous fungi. R.G.Rees of the Queensland Wheat Research Institute, 
Toowoomba (also part of the Department of Agriculture) has described a new keratinophilic 
fungus with A.E.Apinis (Britain).

During a relatively brief period with the Division of Plant Protection at Mareeba Kevin Hyde 
(since 1992 at the University of Hong Kong) published extensively on Australian rainforest 
and aquatic fungi. Hyde also collaborated with Ceridwen Pearce (Mareeba) in studies of 
Ophiodothella and Phyllachora, and with Jane Fröhlich (School of Botany, University of 
Melbourne) in research on fungi from palms.

There has been little taxonomic activity in other departments of agriculture. In Western 
Australia Walter Carne, with the Department of Agriculture from 1923–1952, described a  
new Phytophthora, and Roger Shivas, currently with the Plant Pathology Branch,  
Department of Agriculture, has published a number of taxonomic studies, dealing with  
yeasts, Phomopsis, Puccinia, and other fungi. Plant and forest pathology in South Australia 
have largely been undertaken at the Waite Agricultural Research Institute of the University of 
Adelaide (see p. 193).

State Herbaria
At the National Herbarium of New South Wales the start to the mycological collection made 
by Cheel was not capitalised upon, and the fungal collections were eventually transferred to 
the Plant Pathology Branch Herbarium, Rydalmere (DAR). The fungi from the Queensland 
Herbarium are now held at BRIP.

At the National Herbarium of Victoria Mueller built up a significant mycological herbarium. 
It included not only collections from Australia, but also a large number from Europe which 
arrived with the purchase of the herbarium of Mueller’s friend, the German botanist and 
pharmacist Otto Sonder (1812–1881). There was little mycological activity after Mueller’s 
death until James (‘Jim’) Willis (1910–1995) (Fig. 68C) joined the institution in 1939. Willis 
studied at the Victorian School of Forestry at Creswick. His interest in fungi was stimulated  
by the Principal, Edwin Semmens, and he published an account of the mushrooms and  
toadstools of Victoria (Willis, 1934). After a stint with the Forestry Commission Willis 
commenced work at the Herbarium, where his primary concern was the taxonomy of vascular 
plants. He nevertheless contributed many articles on fungi to the Victorian Naturalist 
(Anonymous, 1975), published on Cordyceps (Willis, 1959), and jointly described a new 
Calostoma with George Crichton, an amateur mycologist of Ringwood, Victoria. Willis 
collected fungi throughout Australia (collections at MEL) and sent many collections to  
Gordon Cunningham and R.Maas Geesteranus (Leiden). The only other mycological 
contribution from the Herbarium during this period was by Arthur Court, who described a 
single fungus (a Pestalotiopsis on Pittosporum) in 1955. After Willis retired in 1972 the  
fungal collections were again ignored until curated by Thomas (‘Tom’) May, who has recently 
joined the staff of the Herbarium as a taxonomic mycologist.

There has been an almost total absence of mycologists on the staff of the Australian State 
herbaria other than MEL. Considerable material (mainly macrofungi) exists at AD, HO and 
MEL, with small collections at CBG, NT and PERTH. Such material has been underused in 
the preparation of monographs, partly due to difficulties of access in at least some cases. It 
is likely that species have been described from single collections in overseas herbaria when 
ample material exists in Australian institutions.
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Figure 68. A, Daniel McAlpine. (Reproduced with permission from the La Trobe  
Manuscripts Collection, State Library of Victoria). B, Leonard Rodway. (Reproduced with 
permission from Pap. & Proc. Roy. Soc. Tasmania vol. 1928.) C, James Willis. (Reproduced 
with permission.) D, John Cleland. From Mycological Writings vol. 5, Mycological Notes 48.

A B

C D

189

The second century



Universities
Universities have had an important dual role in research and teaching. As in most institutions, 
taxonomic mycology has often been an adjunct to plant pathology and other disciplines, with 
only a few workers pursuing a career of sustained research in taxonomic mycology.

Victoria
Ethel McLennan (1891–1983) joined the Botany School of the University of Melbourne in  
1915, beginning an association that spanned more than 50 years (Ducker, 1995b; Parbery,  
1989). McLennan had wide research interests in mycology, and in addition to her own  
taxonomic studies on Ascomycetes and Tuberales, published on such diverse topics as 
endophytes, mycorrhizal fungi (of epacrids and heterotrophic plants), soil fungi, air spora, 
plant pathogens, tropic proofing, and developed (with Audrey Preston) a technique for 
distinguishing white and brown rots. Students and collaborators who included a taxonomic 
component in their publications included: Isabel Cookson (1893–1973) (Ascomycetes, 
aquatic fungi); Kathleen Crooks (aquatic fungi); Dorothy Dixon (later D.Dixon-Stewart) (soil  
fungi, Mortieriella); Sophie Ducker (Aspergillus, Penicillium); Stella (‘Maisie’) Fawcett 
(later S.G.M.Carr) (1912–1988) (Clavariaceae); Fisher (sooty moulds); Frances Halsey 
(Ascomycetes); Shirley Hoette (later S.Webb) (Nigrospora, ambrosia fungi); Jean Mathieson 
(Cordyceps, screening of macrofungi for antibiotic activity); Eunice Proctor (wood decay 
fungi); Lyly Refshauge (wood decay fungi); M.Rothberg (Fistulina); and Lyle (‘Peter’) 
Thrower (Aspergillus, Spegazzinia). McLennan and her group were among the first in 
Australia to utilise characters of fungi in culture. McLennan and her students also prepared 
detailed and accurate illustrations by use of a camera lucida (Ducker, 1995b).

In 1938, although by then an associate professor with an impressive research record,  
McLennan was unsuccessful in her application for the chair of the Botany School, which had  
become vacant on the retirement of Ewart. This was deeply disappointing, but did not 
diminish her contributions to the running of the Botany School, although her publications 
certainly became less frequent. McLennan played an important role as a pioneer in teaching 
mycology and plant pathology at undergraduate and postgraduate level, supervising more  
than 20 graduate students. The mycological community formed by McLennan and her  
students in the Botany School has rarely been duplicated in Australia (Fig. 69C).

McLennan maintained links with Brittlebank (who lectured in the Botany School), and they  
ensured that the libraries of the Botany School and the Plant Research Institute were 
complementary in their mycological holdings. She also provided much encouragement 
and advice to other Australian mycologists such as Cleland and Willis. McLennan built up 
an extensive collection of fungi, and in retirement curated the Botany School Herbarium  
(MELU) until 1973.

Although many of McLennan’s students went on to make their mark, for example Fawcett 
(ecology), Ducker (phycology and botanical history) and Cookson (fossil plants), none 
pursued a career in taxonomic mycology. In the case of Fawcett this was at least partly due to  
an accident which made it difficult for her to use a microscope (Gillbank, 1993). Emerging 
disciplines such as ecology and plant physiology may also have provided more attractive 
career options.

Douglas Parbery commenced teaching plant pathology to agriculture students in the Botany 
School in 1961, eventually moving to the School of Agriculture and Forestry (University of 
Melbourne). Parbery investigated the taxonomy of graminicolous species of Phyllachora and 
the kerosene fungus (Amorphotheca). In the Botany School, Arthur Paul (later at the Royal 
Melbourne Institute of Technology) described species of Pyrenophora and other fungi, some 
in collaboration with Parbery. Also in the Botany School, Gretna Weste carried out research 
on diseases caused by Phytophthora; her taxonomic contribution has been as a collaborator of 
Gordon Beaton (see p. 196).
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Figure 69. A, Gordon Beaton. B, Haring Swart. C, Mycological foray in mountain ash forest 
at Wallaby Creek, Victoria, March 1947. From left: Jack Newrey, Norman Endacott, John 
Brookes, Sophie Ducker, [?] Fitzpatrick, Harry Jans, Robert Oldham (kneeling), John Turner 
(holding agaric), Kingsley Rowan, Iona Maclennan, Jean Mathieson, Ethel McLennan (with 
vasculum by left hand). Original in the possession of Sophie Ducker. Photographs by: A, 
G.Beaton; B, I.Pascoe; C, E.Hartung.
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Haring (‘Harry’) Swart (1922–1993) (Fig. 69B) joined the Botany School in 1966. Swart was  
born and educated in the Netherlands and in 1952 moved to the University of the 
Witwatersrand, South Africa. Here he carried out research on the ecology of soil fungi, with  
an increasing emphasis on taxonomic aspects. In Melbourne Swart pursued taxonomic  
studies until his retirement in 1987 and published 42 papers on Australian mycology, 
including a series of 30 on leaf-inhabiting fungi of native plants (Parbery, 1994; Simpson & 
Grgurinovic, 1996). His papers deal with new species and redescriptions of older material of  
Ascomycetes and deuteromycetes, and are notable for the detailed observations and the 
quality of the illustrations. His drawing skill is particularly exemplified in illustrations of 
cross-sections of fungus and host, and was also applied in producing humorous cartoons of 
colleagues. Swart worked mostly on his own, but did publish a few papers in collaboration  
with M.Anna Williamson (Botany School), D.A.Griffiths (School of Biological Sciences, La  
Trobe University) and other mycologists such as Beaton, Sutton and Walker. Swart’s  
collections (apart from types at DAR) are at MELU and include drawings of Australian  
material at K (Clarke, 1990). Hin-Yuen Yip, under the supervision of Swart and Weste, 
investigated the root mycoflora of native plants, introducing a number of new taxa, and has 
also published new species of Anthostomella and Phyllosticta and other fungi from native 
hosts. Yip is now with the Department of Agriculture, Tasmania.

In the 1970s and 1980s in the Department of Botany at Monash University Albert (‘Tony’) 
Holland, Florence Mary Cole and Bruce Fuhrer prepared a guide to agarics and provided 
collections of boletes examined by Roy Watling (Herbarium, Royal Botanic Garden, 
Edinburgh). The solution to the identity of the enigmatic agaric genus Metraria (published 
from mixed type material) was resolved by Holland and David Pegler (Kew Herbarium). 
Fuhrer has produced several other beautifully illustrated field guides to macrofungi.

Phillip Keane (Department of Botany, La Trobe University), although primarily a plant 
pathologist, collaborated in the description of new species of Mycosphaerella and  
Stagonospora with Robert Park (Department of Botany) and with A.J.Carnegie (Department 
of Agriculture and Forestry, University of Melbourne).

New South Wales
Walter Waterhouse (1887–1969) lectured on plant pathology in the Faculty of Agriculture of  
the University of Sydney from 1921–1952. He carried out extensive research on cereal rusts.  
Waterhouse’s studies were primarily concerned with resistance, host range and related 
concerns, but he did publish some new taxa of rusts and smuts. Waterhouse was succeeded  
by Neville White (1906–1991) who headed the newly created sub-department of Plant 
Pathology. White had joined the Faculty in 1946, and remained there until retirement in 1971  
(Parbery, 1992). Like Waterhouse, he is remembered as a teacher of plant pathology  
(Parbery, 1992). Taxonomy was one of his wide range of research interests, and he published 
on hyphomycetes (with Walker) and truffles.

In the early 1950s Dorothy Shaw (Faculty of Agriculture) published taxonomic studies of 
various pathogenic fungi. From 1954 Shaw worked in the Department of Primary Industry, 
Papua New Guinea, and after retiring from this position has continued to publish from BRIP.  
In the Department of Plant Pathology and Agricultural Entomology at the University of 
Sydney Lester Burgess and collaborators are expanding knowledge of the taxonomy and 
biogeography of Fusarium in agricultural and natural ecosystems. An extensive culture 
collection of Fusarium is maintained.

Ian Parbery (1939–1990) of the Department of Botany, University of New England, studied 
the taxonomy of Meliolales (Parbery, 1991). Gayuh Rahayu of the same Department and 
Parbery published on new species of Asterina.

Alec Wood of the School of Biological Science, University of New South Wales has interests in 
the taxonomy of Agaricales. Among postgraduate students of the School, Cheryl Grgurinovic 
is studying Mycena (having earlier revised Cleland’s collections of agarics while curating the 
mycological collections at AD), and Bettye Rees is studying Gymnopilus.
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South Australia—The Waite Institute
In South Australia, Theodore Osborn (1887–1973) took up the position of Professor of  
Botany, Vegetable Pathology and Parasitology at the University of Adelaide in 1912  
(Robertson, 1986). Osborn was responsible for plant pathology in South Australia until 
Geoffrey Samuel (1898–1985) joined the Department of Botany in 1922. Samuel and Osborn 
published some taxonomic studies and described several species of rusts. Osborn became 
more interested in plant ecology, and in 1928 moved to the University of Sydney, and later to  
Oxford University. After two years in the Department Samuel transferred to the Urrbrae 
Agricultural Research Station, soon to become the Waite Agricultural Research Institute 
(ADW) (Wallace, 1980). This Institute was set up as part of the University of Adelaide in 
1924, and since that time has been largely responsible for plant and forest pathology services 
in South Australia. Samuel was head of the Plant Pathology Department at the Waite Institute 
from 1924–1934, when he left Australia for a position at the Rothamsted Experimental  
Station in Britain. Samuel was followed as Head of the Department by Adam (previously with 
the Victorian Department of Agriculture), who held that position until 1951.

Adam’s successor at the Waite Institute was the British-born mycologist and plant pathologist 
Clifford Hansford (1900–1966), who during a short residence in Australia made an enormous 
contribution to taxonomic mycology. Prior to his appointment Hansford had spent 20 years 
in Uganda, and also worked in Ceylon and Jamaica. He was Head of the Plant Pathology 
Department at the Waite Institute from 1951–1957, then returned to Africa. Hansford  
published four bulky papers on new records and revisions of Australasian (predominantly 
Australian) fungi, in which 324 species are treated. In these and other papers he described two 
new genera and more than 150 new species of Australian fungi.

Hansford visited the Kew Herbarium and re-examined the types of many Australian 
microfungi described in the nineteenth century. Nearly all of the remaining material which he 
examined was collected by others, either previously deposited in herbaria such as K or MEL, 
or contributed by colleagues and other Australian mycologists and plant pathologists. Major 
suppliers of material were Fraser and L.Williams (South Australia), who both contributed 
collections of more than 50 of the species in Hansford’s papers. Hansford collaborated with 
colleague M.V.Carter in naming a species of Eutypa causing disease in apricots.

While Hansford dealt with all groups of fungi, he concentrated on microfungi on native  
plants, so the macrofungi in his publications, such as the arid country phalloid fungus  
Itajahya hornseyi Hansf., are liable to be overlooked. His particular interest was the  
Meliolaceae, and he produced a world monograph of some genera in that family. Hansford’s  
published descriptions are excellent, but are seldom accompanied by illustrations. Many of  
the specimens which he examined, along with his papers, are at ADW, and remain important  
source material in the interpretation of his taxonomic writings. During Hansford’s time at the  
Waite Institute the numerous mycological collections of Cleland were incorporated into the  
Herbarium. The Cleland collections of macrofungi have now been transferred to AD. The  
remaining collections at ADW are one of the major uncatalogued collections of Australian fungi.

Patrick Talbot (1919–1979) (dedication, p. v) was born in South Africa. He initially worked  
in the cryptogamic section of the Division of Botany and Plant Pathology, Pretoria. From 
1945–1948 he was South African Botanical Liaison Officer at the Kew Herbarium, returning 
to the National Herbarium, Pretoria, where he was in charge of the cryptogamic section. 
Talbot came to the Waite Institute in 1960 as a systematic mycologist, perhaps the first such  
appointment in Australia. An outstanding taxonomist, he had by this time carried out  
extensive research, especially on basidiomycetes. Unlike most Australian taxonomic 
mycologists, the scope of his research was broad and included both the description of local 
species and the study of nomenclature, morphology and terminology. He published the highly 
regarded Principles of Fungal Taxonomy (Talbot, 1971).

John (‘Jack’) Warcup joined the Waite Institute in 1951 and carried out pioneering research 
into the ecology of mycorrhizal fungi and the response of fungi to fire. He also developed the  
soil plate method for isolating soil fungi. His research is notable for the combination of 
ecology, pathology and taxonomy. After his retirement in 1986 Warcup has continued to 
publish on the ecology and taxonomy of Australian fungi, especially mycorrhizal associates  
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of orchids. His taxonomic publications have been mostly in collaboration with Talbot, and 
include studies of hypogeal ascomycetes, fungi isolated from soil, and the perfect states of 
rhizoctonias.

The Waite Institute has been a centre for postgraduate training of plant pathologists and 
mycologists. Postgraduate studies with a taxonomic component include those of Robin Coles 
(Septobasidium), Peter McGee (Glomus), now at the University of Sydney, Isobel Price 
(cystidia of Aphyllophorales, hyphomycetes), and Patricia Tandy (sporocarpic Endogone). 
Current staff of the Waite Institute carrying out taxonomic studies include A.Lichon and 
H.Wallwork.

Other States
Queensland. At the University of Queensland, Desmond Herbert (1898–1976) introduced 
lectures on plant pathology and mycology soon after he joined the Biology Department (later 
Botany Department) in 1924. He was Professor of Botany from 1948–1965 and although 
mainly interested in plant ecology, published a new species of Cyttaria.

From the 1950s Alan Cribb of the Botany Department collaborated with his wife Joan Cribb 
(daughter of Herbert) of the same department on taxonomic studies of marine fungi. Joan 
Cribb also produced a series of taxonomic papers on truffles and gasteromycetes, including 
many novel hypogeal species. Since retirement both Cribbs continue to publish on a variety 
of fungi in the Queensland Naturalist.

Raymond Langdon was on the staff of the Biology/Botany Departments from 1940–1981. He  
compiled a series of papers on records of Queensland fungi (some with Herbert) and  
described new species of smuts and ergots. Inez Tommerup (Botany Department) described 
the genus Hypnotheca, and collaborated with Langdon in describing a new species of 
Hendersonula. Langdon also collaborated with colleague Valerie Broughton in taxonomic 
studies on species of Tilletia. John (‘Jack’) Aberdeen worked from 1926 as a plant pathologist 
with the Queensland Department of Agriculture and Stock, and from 1948–1970 was with the 
Botany Department. He has published on the taxonomy of Lepiota and allied fungi, and also 
published an introduction to Queensland macrofungi.

Current research at the Cooperative Research Centre for Tropical Plant Pathology at the  
University of Queensland by John Irwin and co-workers utilises molecular methods in the  
taxonomy of Phytophthora and other pathogens. Judith King of the Department of  
Entomology, University of Queensland, has described an Ascosphaera on bees with J.P.Skou 
(National Laboratory, Denmark).

Warren Shipton of the Department of Botany, James Cook University of North Queensland, 
Townsville, carries out taxonomic and ecological research on fungi which has included 
contributions on species separation in Cunninghamiella. Until 1969 Shipton was with the 
Department of Agriculture, Western Australia, where he described a new Thielavia with Colin 
Booth (Commonwealth Mycological Institute).

Western Australia. At the University of Western Australia, in the Department of Soil  
Science and Plant Nutrition, in addition to extensive ecological studies, Lynette Abbott has  
undertaken taxonomic research on Endogonaceae in collaboration with I.R.Hall (Invermay  
Agricultural Research Centre, Mosgiel, New Zealand). In the same department Krishnapillai  
Sivasithamparam has described several new fungi from the roots of wheat, one co-authored  
with Walter Gams (Centraalbureau von Schimmelculture, Baarn, The Netherlands).  
Sivasithamparam has also collaborated on studies of smuts with colleague K.Websdane and  
Kingsley Dixon (Kings Park and Botanic Garden, West Perth) and John Pate (Department of  
Botany). In the 1950s J.Gentilli (Department of Geography) published studies of Amanita  
and other Western Australian macrofungi. Roger Hilton (Department of Botany) has  
described some new species of agarics with Neale Bougher (see p. 195) and Orson Miller  
(Virginia Polytechnic Institute and State University, Blacksburg, U.S.A.), and has produced  
checklists of Western Australian macrofungi. Hilton’s collections, originally at UWA, are 
now at the Western Australian Herbarium, Perth, where since retirement he curates the fungal 
collection.
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Tasmania. Alan Mills of the Department of Plant Sciences at the University of Tasmania 
has interests in macrofungi and has supervised a number of undergraduate and postgraduate 
students including taxonomic projects by Michael Priest (Agaricus and coral fungi), Yu 
Shyun Chang (Strophariaceae) and Angie Monks (Hygrophoraceae). Mills has described new 
Tasmanian macrofungi with Tsuguo Hongo (Shiga University, Japan).

Commonwealth Scientific Industrial Research Organization
The Commonwealth Scientific and Industrial Research Organization (CSIRO) was  
established in 1949, succeeding the Commonwealth Council for Scientific and Industrial 
Research (CSIR) which had been founded in 1926. The CSIRO has never had a Division 
of Mycology, which is perhaps a major factor in the neglect of taxonomic mycology in  
Australia, and mycological research has been spread over a number of the Divisions of the 
CSIRO. By contrast, the CSIRO Division of Entomology has been an important centre of 
taxonomic research on insects and houses the Australian National Insect Collection.

The Division of Economic Botany of the CSIR (later the Division of Plant Industry of the 
CSIRO) from its inception in 1927 included plant pathologists, and at times has been one of 
the main institutions for plant pathological research in Australia. The focus of research has 
not been on taxonomy, but occasional taxonomic contributions have been made. C.J. (‘Jack’) 
Shepherd published taxonomic treatments of the blue mould of tobacco and Agaricus, and 
with the photographer Colin Totterdell published a field guide to Australian macrofungi.

At the Division of Food Science and Technology (variously known as the Division of Food 
Preservation/Food Research/Food Processing), John Pitt and Ailsa Hocking have carried out 
significant research on the taxonomy of various food spoilage agents, including Aspergillus 
and Penicillium. Pitt has been one of the few Australian mycologists with a worldwide 
perspective and has produced a world monograph on Penicillium, and is involved in various 
international mycological organisations. The cultures held by the Division make up one of  
the most important collections of Penicillium and related genera in the world.

Neville Walters commenced work in the 1950s in the Division of Forest Products (later the 
Forest Products Laboratory of the Division of Building Research) and built up a collection of 
wood-destroying fungi. He called for material through the pages of natural history journals, 
and received collections from Karamoana Healey, Ellen Lyndon and others around Australia. 
Walters also accumulated a culture collection of wood-destroying fungi, now held by the 
Division of Forestry, Clayton, Victoria. He published taxonomic papers on polypores, and 
also sent material to Reid at the Kew Herbarium. Walters co-wrote a book on fungi causing 
tree diseases in Victoria, along with Geoffrey Marks of the Forestry Commission, Victoria, 
and Fuhrer.

The Division of Forestry (previously Division of Forest Research or Division of Forestry and  
Forest Products) has in the last few decades become the main centre of taxonomic  
mycological research within the CSIRO. Glen Kile, current head of the Division, has  
published comprehensive studies on the taxonomy, population biology and pathology of 
Armillaria, and with Walker published a study of a novel Chalara pathogen of Nothofagus. 
Other forest pathologists in the Division who have had some involvement in taxonomic 
studies include David Murray, Kenneth Old and Francis Podger.

Research on mycorrhizae is another facet of the research of the Division. During the last 
decade Bougher, Nicholas Malajczuk and Tommerup have been actively working on the 
taxonomy of mycorrhizal fungi, especially hypogeal species of Ascomycetes, gasteromycetes 
and agarics, in collaboration with James Trappe (Oregon State University, Corvallis, U.S.A.), 
Michael Castellano (Pacific Northwest Research Station, Corvallis, U.S.A.) and co-workers. 
Trappe commenced his studies of Australian truffles in the 1970s. A substantial herbarium of  
mycorrhizal fungi is held at the Division’s research establishment at Wembley, Western 
Australia.

Taxonomic studies of fungi have also been carried out by Glynn Bowen (Division of Soils), 
and by R.J.Milner and co-workers (Division of Entomology) whose research on fungi focuses 
on species useful for the control of insect pests.
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Other institutions and mycologists
Government employees. Jack Simpson and L.Gerrettson-Cornell of State Forests of New  
South Wales have published on Halophytophthora. Simpson also has interests in the 
Aphyllophorales and with C.Stone has described a new Thaxteriola from a mite. A Smittium  
from mosquitoes has been named by A.W.Sweeney of the Malaria Research Institute, 
Ingleburn, New South Wales. Elaine Davison (Department of Conservation and  
Environment, Perth, Western Australia) has described some stromatic coelomycetes with 
Sutton. John Tierney from the Queensland Forest Service described a new rust on Alyxia.

Private enthusiasts. Gordon Beaton (1911–1988) (Fig. 69A) exemplifies the possibilities of 
taxonomic mycology outside research institutions. Beaton worked in his own automotive 
engineering business in Camperdown, Victoria, and from the 1960s made collections of  
fungi. Beaton received advice and encouragement on how to pursue his interest from  
McLennan and Willis, and from mycologists at the Kew Herbarium and the International 
Mycological Institute (Weste, 1988). He set up a microscope and library at home and in the  
decade after his retirement produced 38 mycological publications on ascomycetes and 
gasteromycetes, mostly co-authored with Weste (Crichton, 1988). With Pegler and Young he 
produced a monograph on the Victorian species of gasteroid agarics (Beaton et al., 1985), 
and he also carried out identifications of the spores of these and other hypogeal fungi from 
the faeces of native marsupials (Bennett & Baxter, 1989). Beaton also wrote papers with 
Malajczuk, Swart and Trappe. In all, Beaton described one new genus, Banksiamyces, and 41  
new species. The treatment of Mesophellia (Beaton & Weste, 1983) includes original 
observations on the unusual mycorrhizal formation by this genus. Beaton illustrated all his  
papers with carefully prepared line drawings. His herbarium is at MELU, with many  
collections also at K, IMI and MEL.

Another amateur mycologist Anthony (‘Tony’) Young of Blackwood, Queensland, has 
published a field guide to macrofungi, and has research interests in agarics, especially 
Panaeoloideae and Hygrophoraceae.

Major contributions by overseas mycologists
Curtis Lloyd (1859–1926) actively recruited collectors world-wide. Lloyd, a wealthy  
pharmacist from Cincinnati, U.S.A., was interested in those macrofungi, such as  
gasteromycetes and polypores, which were easy to preserve. He produced his own  
mycological publications in which he commented on collections received from a wide 
circle of collectors throughout the world. Lloyd placed a notice in the Victorian Naturalist  
(Anonymous, 1906), requesting Australian fungi, and promised copies of his mycological 
publications in exchange for specimens. Among those already mentioned in this chapter 
who sent Lloyd material from Australia were Baker, Brittlebank, Cheel, Clarke, Cleland,  
McAlpine, Reader, Rodway, Semmens and Tepper. Others who collected for Lloyd were the  
botanical artist Margaret Flockton (1861–1953) and the clergyman James Wilson  
(1855–1937). Lloyd’s extensive material, now at the National Fungus Collection, Beltsville 
(BPI), continues to be used in revisions or in the description of new species. As with the  
fungal specimens exported last century, names and label information are often  
misinterpreted—a collection of Semmens’ from Bendigo was attributed by Childs (1932) to 
‘E.J. Summers … Victoria, British Columbia, Canada’!

Lloyd’s success in attracting material from Australia led to the description of more than 100  
new species and numerous records of Australian fungi. Despite the fact that he railed against  
the unnecessary description of new species based on imperfect material, he himself  
needlessly redescribed many species, partly due to his adopting a very narrow species  
concept. Of the polypores which Lloyd described from Australia, few are considered valid 
species today (Ryvarden, 1989). Calostoma rodwayi Lloyd (Fig. 29) is one of Lloyd’s new 
species which remains valid. Lloyd’s publications are copiously illustrated with black and 
white photographs and this, along with his idiosyncratic approach to mycology, still makes 
them interesting reading. Lloyd did not always make it clear when he was introducing 
new names due to an aversion to ‘advertising’ the publishing or recombining authorities.  
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Stevenson & Cash (1936) have compiled a useful list of the new names which he did  
propose, some under the pseudonym ‘Professor McGinty’.

The New Zealand mycologist Gordon Cunningham (1892–1962) studied similar groups to  
Lloyd, but made a much sounder contribution to the knowledge of Australian fungi. 
Cunningham worked initially with the New Zealand Department of Agriculture and was self- 
trained in taxonomy (McKenzie, 1983). He began collecting fungi in 1919 and in 1931 
published The Rust Fungi of New Zealand. In 1936 he was appointed Director of the newly 
established Plant Diseases Division (PDD) of the Department of Scientific and Industrial 
Research (DSIR). Cunningham made several trips to Britain where he examined many of the  
type and other collections of Australasian fungi at the Kew Herbarium. He published  
important monographs on the Australian and New Zealand gasteromycetes, polypores and 
thelephores, and wrote on hydnoid fungi from the region. He also made contributions to  
plant pathology.

Cunningham did not collect in Australia, but made use of collections in the Kew Herbarium 
and Australian herbaria and material provided by Rodway, Cleland, McLennan and Willis. 
Australian material determined by Cunningham is at PDD, including some fragments 
removed from type material at the Kew Herbarium. His gasteromycete monograph is well- 
illustrated by line drawings of spores and photographs. Cunningham was a pioneer in the use 
of hyphal systems in the taxonomy of polypores. The treatments of Aphyllophorales contain 
detailed line drawings of tissue sections, a little schematic at times, but nonetheless inspiring.

In New Zealand, Cunningham has been followed by a contingent of mycologists with 
strong taxonomic interests, who often include Australian species in their studies. Workers 
at PDD since Cunningham who have also studied Australian fungi include Joan Dingley  
(Hypocreales), Ross McNabb (1934–1972) (Dacrymycetales), Ross Beever (gasteroid 
Phallales), Peter Buchanan (polypores), Peter Johnston (Rhytismatales and other ascomycetes) 
and Eric McKenzie (fungi on palms).

The German mycologist Hans Sydow (1879–1946) described more than 50 new species of 
Australian microfungi in Annales Mycologici in the first decades of the century, mostly from 
collections provided by Fraser. The Austrian mycologist Franz Petrak (1886–1973) examined 
a large series of collections provided by Erwin Gauba (1891–1964). Most of the new species 
were microfungi on native plants. Gauba was born in Austria and trained as a Forestry 
Officer. He worked in Egypt and Persia [now Iran], where he was Professor of Botany in 
Tehran. He was interned by the British during the second world war and in 1942 arrived 
in Australia, where he was associated with the Department of Forestry at the Australian  
National University, Canberra.

Kew Herbarium and the International Mycological Institute
Throughout this century mycologists at the Kew Herbarium have continued to make major 
contributions to Australian mycology. Elsie Wakefield (1886–1972) published on a large 
collection of fungi made by William Cheesman during the 1914 visit to Australia of the  
British Association for the Advancement of Science (Wakefield, 1915). Cheesman  
(1847–1925) was a founding member of the British Mycological Society. Wakefield also 
provided advice to Cleland and prepared a treatment of the hydnoid fungi collected by him.

Richard Dennis has revised type material of numerous Australian Ascomycetes, and also 
published on Queensland agarics sent by Aberdeen. Among various taxonomic publications 
including Australian fungi, Derek Reid has produced a series of papers on ‘New or  
interesting records of Australasian Basidiomycetes’ which deal with type and recently 
collected material at Kew, including the new genus Podoserpula (Fig. 28). Many of the 
collections dealt with came from Walters. A year spent in Australia resulted in a monograph 
of the genus Amanita (Reid, 1980). Reid collected in Victoria and Western Australia, with 
Hilton and Weste. Donald Dring (1932–1978) published a monograph of the Clathraceae 
which includes modern treatments of some of the first described Australian fungi in Aseroë 
and Ileodictyon (Dring, 1980). David Pegler revised types of Australian Agaricales at the 
Kew Herbarium, and has described new species of Australian polypores. Along with Thomas  
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Young (University of London, U.K.), he has also published a number of major revisions  
which often include Australian species. This pair also collaborated with Beaton on the  
revision of Victorian gasteroid agarics. Thomas Laessøe has published on Australian 
Xylariaceae. Brian Spooner has produced a monograph of some groups of Australasian 
Leotiales which is largely based on examination of collections already in the Kew  
Herbarium, especially those of Beaton. Material at Kew was also utilised by Mien Rifai 
(now of the Centre for Research in Biology, Bogor, Indonesia), who visited Kew during  
postgraduate studies, leading to the publication of his monograph on the Australasian  
Pezizales (Rifai, 1968).

The collections of Australian fungi at the Kew Herbarium remain uncounted, but are 
certainly the most significant outside Australia, and probably contain more type collections 
of Australian fungi than in any other herbarium. The nineteenth century collections held in 
the Kew Herbarium represent all groups of fungi, reflecting the wide interests of Berkeley, 
Cooke and Massee.

In the twentieth century, mycologists at the Kew Herbarium have been mainly interested in 
macrofungi, while the microfungi have become the concern of the International Mycological 
Institute (IMI), formerly known as the Commonwealth Mycological Institute. This institution 
has also had close links with Australian taxonomic mycology. It was founded in 1920 as the  
Imperial Mycological Institute in order to service the needs of the countries of the then  
British Empire (Anonymous, 1980), and continues to receive financial support from 
Commonwealth governments including that of Australia. From its inception IMI has received 
samples of Australian fungi. Collections were either identified on receipt (and described as 
new if necessary), or accumulated to form the basis of later revisions. More than 13 000 
collections of Australian fungi are held at the Institute, and the culture collection also  
contains Australian isolates.

Australian fungi are not dealt with exclusively by any of the voluminous series of  
Mycological Papers issued by the IMI, but are included in many of the treatments.  
Mycologists at the IMI who have published on Australian fungi include Colin Booth,  
Frederick Deighton (1903–1992), Paul Cannon, Martin Ellis, Sheila Francis, David 
Hawksworth, Paul Kirk, David Minter, Janet Mordue, Eliyathamby Punithalingam and 
Asaipillai Sivanesan. Brian Sutton deserves special mention, as he has added considerably to  
the knowledge of fungi associated with eucalypts (in Australia and planted as exotics 
overseas) and other native plants. Sutton has frequently collaborated with various Australian 
mycologists.

Visiting mycologists
Visits to Australia by overseas fungal taxonomists were rare until the 1970s. Since then a 
number of mycologists have visited, some for extended periods, including Francis, Hongo, 
Egon Horak (Zurich, Switzerland), W.Bryce Kendrick (University of Waterloo, Waterloo, 
Canada), Robert Lichtwardt (University of Kansas, Lawrence, U.S.A.), Takashi Matsushima 
(Japan), Miller, Pegler, Ronald Petersen (University of Tennessee, Knoxville, U.S.A.), Reid, 
Sutton, Trappe and Castellano and co-workers, Watling, Anthony Whalley (Liverpool John 
Moores University, U.K.) and Marvin Williams (Kearney State College, Kearney, U.S.A.). 
Some of these mycologists were present at the International Botanical Conference in Sydney  
in 1981 or the International Plant Pathology Conference in Melbourne in 1983. The 
lichenologist Aino Henssen (Philipps-Universität, Marburg, Germany) and a party of  
students collected non-lichenised fungi in Australia in 1981.

The advantage of visiting is that the mycologists can more effectively focus their collecting 
on their groups of interest, rather than having to rely wholly on material already collected by 
others. Visits have often resulted in publications which are more detailed than is usually the 
case for Australian fungi dealt with by overseas mycologists.
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Another important result of the visits is the initiation of collaboration with local taxonomists. 
Collaboration has become of increasing importance in recent years, and 20% of the new  
fungi described since 1980 have been joint efforts between Australian and overseas 
mycologists.

Current position and prospects

Taxonomic study of Australian fungi was slow to start, and has continued to lag behind that 
of most other major groups of the biota, especially considering the huge diversity in the 
group and the undoubted economic and ecological importance of many fungi. In addition to  
the neglect of taxonomic mycology due to the difficulties inherent in the study of fungi, 
organisational factors, including reliance on overseas expertise and the lack of local centres 
of mycological research, as well as the poor image and understanding of fungi by the general 
public, have been additional difficulties in establishing a thriving taxonomic mycological 
community in Australia.

Although many Australian workers have had interests in taxonomic mycology, their efforts 
have for the most part been peripheral to other research, or else not sustained. Many carried 
out their only taxonomic work as students, and went on to achieve success in other fields. 
Hansford’s time in Australia was brief and extremely productive. Among others whose  
careers are ended, only McAlpine, Rodway, Cheel, Cleland, Talbot, Beaton and Swart stand 
out as having made significant and sustained contributions to mycological taxonomy. Few 
Australian mycologists have published on extra-Australian fungi.

A century ago McAlpine (1895b) wrote of the fungi that ‘There can be no doubt that the 
necessity for sending specimens … to distant countries for identification has greatly retarded 
our knowledge of these important organisms, and I think the time has now arrived when we 
ought to make an effort to study and develop our own resources’. The distinction between 
resident and visiting and overseas taxonomists remains significant, notably in the repository 
of type and other material, which, until recent legislation by the Commonwealth Government, 
has been most often in overseas herbaria. These collections remain for the most part 
uncatalogued. Ease of access in Australia to taxonomic publications on Australian fungi is 
another factor sometimes affected by the country of origin of the publishing author. Reliance 
on overseas expertise also means that the mycological education of potential taxonomists and 
the general public in Australia is neglected.

Australia has not kept up with progress in other countries with similar backgrounds. There 
are major centres of taxonomic mycological research in Canada at the Mycology Section of  
the Centre for Land and Biological Resource Research, Agriculture Canada (formerly 
Biosystematics Research Centre) and in New Zealand at the Plant Diseases Division (now 
Landcare Research), and of course in Britain at the Kew Herbarium and the International 
Mycological Institute. At such institutions large fungal collections (dried and as cultures) are  
backed up by comprehensive library holdings of mycological works. There is also much 
opportunity for interaction among mycologists and visitors.

In Australia there has never been an institution in which any degree of long-term continuity 
of taxonomic mycological endeavour has been established. During the period in which 
taxonomic mycologists are associated with a particular institution, the fungal collections are 
often substantially added to and library holdings of mycological literature kept up to date,  
but once the mycologist has moved on, the collections and other facilities are usually not 
actively maintained.

There are currently some 40 workers in Australia with an interest in taxonomic mycology 
(Grgurinovic & Hyde, 1993; May 1995). The time they are able to devote to mycological 
taxonomy is probably less than the equivalent of ten full time researchers. Most universities 
no longer employ taxonomic mycologists, or even mycologists of any persuasion, which is a 
significant threat to the teaching of the subject. Some herbarium and culture collections face 
uncertainty over their existence.
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At the current rate it will take 1000 years for the estimated 250 000 species of Australian 
fungi to be described (May, 1995). The Fungi of Australia, of which this volume is the 
commencement, is a much needed stimulus to taxonomic research on Australian fungi. Other 
encouraging recent trends are the founding of an Australian Mycological Society and an 
increasing acceptance of the magnitude of fungal diversity and of the importance of fungi in 
relation to other components of the ecosystem in areas such as mycophagy and mycorrhizae. 
Nevertheless the only way that significant progress will be made in completing the Fungi of 
Australia is for a major increase in taxonomic mycological effort.
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