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The sequestrate ectomycorrhizal fungi of Australia and New Zealand are generally

poorly documented, with much of the taxonomy historically and currently being done b y

researchers visiting from other countries. Unfortunately, the seasonality and variability in

fruiting of fungi clouds the picture of overall diversity when most data are from visiting

researchers. Knowledge of sequestrate fungi is further limited by their mostly

hypogeous habit and by collectors mistaking some for aborted agarics, which are then

discarded without closer examination. Until recently, most taxonomic literature on

sequestrate fungi was from Europe and North America; consequently, many species

have been placed in European genera. The specificity of association with native trees

suggests that many Australasian ectomycorrhizal fungi are in fact endemic to the region.

We review the taxonomic literature on the sequestrate macrofungi from Australia and

New Zealand and summarise current research by both overseas and local scientists.

The Russulales are an important ectomycorrhizal order worldwide, with some 500

species and nine genera currently recognised. Only 12 species of sequestrate relatives

of Russula were described from Australia and New Zealand prior to 1997. The region's

high diversity of myoorrhizal hosts and large number of undescribed species of Russula

suggested that the sequestrate relatives may also be more diverse than the literature

suggests. We present the results of our examination of over 1100 collections of

sequestrate relatives of Russula from Australia and New Zealand.

Full descriptions and illustrations of generic holotypes are presented. All sequestrate

relatives of Russula (Macowanites, Cystangium, Mane ilia, Gymnomyces,

Elasmomyces) from Australia and New Zealand were examined in order to revise the
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taxonomy of this difficult group. Several realignments are proposed, including i) merging 

Marie llia with Gymnomyces; ii) merging Elasmomyces with Macowanites; iii) transferring 

some species of Martellia into Gymnomyces; iv) redistributing species of Elasmomyces 

among Macowanites and Cystangium, depending upon the structure of the peridiopellis; 

and v) proposing a new genus (Rodwaya, typified by Gymnomyces seminudus). 

Keys to and descriptions of the Australasian genera and species of sequestrate 

Russulales are provided. Forty-three new species are proposed. 
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THE SEQUESTRATE RELATIVES OF RUSSULA IN AUSTRALIA
 
AND NEW ZEALAND
 

CHAPTER 1 

General Introduction 

Several terms have been used to refer to various groups of sequestrate fungi: 

hypogeous (produced below-ground), truffle-like (basidiomycetes), true (ascomycete) 

and false (basidiomycete) truffles, and secotioid fungi (basidiomycetes in which the 

margin of the pileus remains fused or appressed to the stipe and the lamellae are 

convoluted and anastamosed as in the genus Secotium). The term sequestrate was 

coined to provide a single, general term for all fungi previously included in one or more of 

these groups (Kendrick 1992). Sequestrate macrofungi are those which have evolved 

from a generally epigeous habit with an exposed hymenium and forcibly discharged 

spores to a hypogeous or erumpent habit with an enclosed hymenium in which the 

spores are retained in the basidioma until it decays or is eaten by an animal vector 

(Kendrick 1992). Sequestrate fungi have arisen several times through convergent 

evolution in different lineages of macrofungi. Many sequestrate genera can be clearly 

recognised as derived from specific spore-discharging ancestors, while others defy 

placement in known taxa and generally are placed in various orders in the 

Gasteromycetes, Pezizales or Elaphomycetales (Trappe 1979; Thiers 1984b; 

Castellano et al. 1989). 

The sequestrate fungi of Australia and New Zealand are generally poorly 

documented, with much of the taxonomy historically and currently being done b y 

researchers visiting from other countries. The seasonality and variability in fruiting of 

fungi prevents a clear picture of overall diversity from the collections of visiting 
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researchers, who generally collect over short periods at particular times of the year. The 

lack of knowledge in the case of sequestrate fungi is exacerbated by the hypogeous 

habit of most and by collectors mistaking some for aborted agarics, which are then 

thrown away without closer examination. Until recently most taxonomic literature on 

sequestrate fungi was from Europe or North America. Many Australasian species were 

placed in European genera. The ectomycorrhizal nature of most Australasian 

sequestrate and many agaricoid fungi and specificity of association with native trees 

suggests that many species are in fact endemic to the region. Bougher (1995) suggests 

that more than 70% of Australian ectomycorrhizal fungi may be endemic, and Castellano 

and Bougher (1994), more than 85% of the sequestrate fungi. The diversity of 
sequestrate fungi is far higher than previously thought. After examining recent 

collections, Castellano and Bougher (1994) estimated that 2 new families, 29 new 

genera and 220-odd new species, were present. Many of these taxa have since been 

published (Castellano and Beever 1994; Bougher 1997; Trappe et al. 1992a,b; 

1996a,b). The harsh physical environment, diverse habitats and extended periods of 

isolation from other continents have contributed to the evolution of a diverse and unique 

mycoflora (Bougher 1995; Bougher and Tommerup 1997). 

The Russulales are an important order of ectomycorrhizal fungi worldwide, with some 

500 species and nine genera currently recognised (Kreisel 1969; Singer 1985; Buyck 

1989; Ainsworth and Bisby 1995; Thiers 1997). Most sequestrate Russulales 

described thus far are from Europe or North America, with a few from China and South 

America, despite two genera, Cystangium and Gymnomyces, being originally described 

from Australia. Beaton et al. (1984b) revised the sequestrate Russulales of Victoria, and 

various other mycologists have described one or more Australian or New Zealand 

sequestrate relatives of Russula and Lactarius. However, only 12 species of 
sequestrate relatives of Russula were described from Australia and New Zealand prior to 

1997. The high diversity of mycorrhizal hosts and large number of undescribed species 

of Russula in Australasia suggest that the sequestrate relatives may also be more 

diverse than the literature would suggest. This proves to be the case. Trappe, 

Castellano, Malajczuk, Bougher, Claridge and Lebel (1989-1997) collected over 1100 

sequestrate relatives of Russula; a preliminary examination revealed 55 new species 

(Lebel and Castellano 1996). 

The most extensive classification of the sequestrate Russulales is that of Singer and 

Smith (1960), based largely on North American species and genera. Apart from a 
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treatment for Victoria State by Beaton et al. (1984b), who followed Singer and Smith's 

(1960) treatment of genera, no other taxonomic studies of Australian or New Zealand 

species have been published. Initially I intended to study only the genus Macowanites, 

but critical examination of published descriptions and holotypes of sequestrate 

Russulales revealed the difficulty in determining generic boundaries. I decided that all 

sequestrate relatives of Russula from Australia and New Zealand would have to be 

examined in order to revise the taxonomy of this difficult group. This thesis concentrates 

on the sequestrate genera related to Russula sensu Singer and Smith (1960): 

Macowanites, Cystangium, Mane Ilia, Gymnomyces, Elasmomyces. The relationship 

between Lactarius and Russula is also considered, as several sequestrate species 

could be placed in either lineage, depending upon the emphasis placed on the 
production of latex versus presence of laticiferous hyphae. 

This thesis is largely based upon collections of sequestrate Russulales made over 8 

years (1989-1997) in Australia and New Zealand as part of cooperative research with 

Australian and New Zealand mycologists to identify and examine the regions diversity of 

ectomycorrhizal fungi (ACIAR, ABRS and NSF grants). To collect the highest diversity 

of fungi, field trips coincided with what was thought to be the peak fruiting time, generally 

during the early to mid rainy season (Beaton et aL 1985a). The relatively undisturbed 

National Parks, State Forests, Nature Reserves and Natural Areas, often somewhat 

isolated from each other, were sampled more intensively than intervening forest and 

agricultural land. The general areas of these most recent collections are shown in Figure 

2.1. Collection areas of Rodway in Tasmania (early 1900's), Cleland in South Australia 

(1930's), Cribb in Queensland (1950's-60's), Beaton in Victoria (1970's-80's), and 

Cunningham in New Zealand (1920's-40's) were revisited (Figure 2.1). 

Many people associated with the original grants plus associates and students 

collected with us. Most material examined in this study is deposited temporarily at the 

USDA, Forestry Science Mycological herbarium, Corvallis, Oregon, USA. Once 

holotypes and isotypes have been designated, collections will be accessioned into 

several different herbaria in Australia and New Zealand and at Oregon State University 

(Appendix 1). 

The thesis consists of 7 chapters. Chapter 2 provides an overview of the history 

and current trends in the study of the taxonomy of sequestrate macrofungi from Australia 

and New Zealand. A broadened definition of the term sequestrate is provided, along 
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with illustrations of some examples of basidiomata. The early mycological history in 

Australia is linked to the first expeditions and collections of plant material by naturalists 

from 1790 to 1830. These collections were sent to and described by foreign mycologists 

such as the Rev. M. J. Berkeley, the Rev. C. Kalchbrenner, M. C. Cooke and E. M. 

Fries. From 1890 to the mid 1900's resident mycologists such as L. Rodway, J. B. 

Cleland, and G. H. Cunningham became increasingly important in the taxonomy of 

sequestrate fungi from Australia and New Zealand. Cleland published a handbook, 

Toadstools and Mushrooms and other larger fungi of South Australia (1934; recently 

reissued, Grgurinovic 1997), and Cunningham (1944) wrote The Gasteromycetes of 

New Zealand and Australia, both of which provided a beginning for the taxonomy of 

sequestrate macrofungi in the region. Various authors have published important works 

since then, which provide a solid taxonomic base. 

In Chapter 3 morphological characters are discussed. While many characters used 

to describe and differentiate species in Russula and Lactarius are also applicable to 

sequestrate taxa, the highly variable basidioma morphology of the group causes some 

difficulty in interpretation of characters. After examination of over 1100 collections of 

sequestrate Russulales from Australia and New Zealand and several North American 

species, a range of characters unique to the sequestrate fungal form in the Russulales is 

presented and the utility of some traditionally used characters is evaluated. 

Chapter 4 presents a study of the holotypes of genera of sequestrate Russulales. 

This study was necessary to provide a basis for determining relationships among 

described sequestrate Russulales and new taxa. It also permitted reexamination of 

boundaries of genera sensu Singer and Smith (1960). Type collections were examined 

and original descriptions studied and supplemented with additional information, and 

illustrations provided for the first time for some species. Characters historically used to 

differentiate genera were re-examined and found to be of limited use at the generic level. 

The structure of the peridiopellis proved a more stable character than others used 

previously to define genera in the sequestrate Russulales. Accordingly, generic 

boundaries are revised and several realignments of genera proposed. 

Chapter 5 describes the of holotypes of sequestrate relatives of Russula from 

Australia and New Zealand. This study was essential to determine the limits of 
described species and relationships amongst described species and new taxa. Based 
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on the refined generic limits and re-alignments proposed in Chapter 4, several 
recombinations are made. 

In Chapter 6 historical aspects of the classification of the sequestrate Russulales 

and current knowledge are described. A new genus and 43 new species are described. 

Keys to the genera and species are presented. Listed alphabetically under each genus 

are descriptions of most species included in the keys and illustrations of key features. 

Chapter 7 synthesizes results from all chapters and concludes the overall study. 
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Abstract 

Australian sequestrate macrofungi have not been studied extensively until recently, 

even though their presence in Australia was recognised over 120 years ago by Baron 

Ferdinand von Mueller in connection with mycophagy by marsupials. Early mycological 

history in Australia is linked to the first expeditions and collections of plant material b y 

naturalists from 1790 to 1830. These collections were sent to, and described by, foreign 

mycologists such as the Rev. M. J. Berkeley, the Rev. C. Kalchbrenner, and E. M. 

Fries. M. C. Cooke's (1892) Handbook of Australian Fungi was the first attempt at 

compiling an Australian mycoflora. Although far from complete, it was for many years the 

only mycological resource. D. McAlpine and L. Rodway were the first resident collectors 

to expand on the information collated by Cooke. Later, G. H. Cunningham (1944) wrote 

The Gasteromycetes of New Zealand and Australia which provided a beginning for the 

taxonomy of sequestrate macrofungi in the region. By 1895 approximately 2,000 

species of fungi had been recorded from Australia, 32 of them sequestrate. Recent 

intensive efforts in limited habitats have expanded our knowledge considerably, with 

more than 300 new species of sequestrate fungi recorded over the past 7 years. A 

considerable diversity likely remains to be discovered in other habitats of Australia and 

New Zealand, and knowledge of the biology and ecology of these fungi needs to be 

developed. 

Introduction 

Several terms have been used to refer to various groups of sequestrate fungi: 

hypogeous (sporocarps produced below-ground), truffle-like (basidiomycetes), true 

(ascomycetes) and false (basidiomycetes) truffles, and secotioid fungi (basidiomycetes 

in which the margin of the pileus remains fused or appressed to the stipe and the 

lamellae are convoluted and anastamosed). The term sequestrate was coined in an 

attempt to provide a single, general term for all fungi previously included in one or more of 

these groups. Sequestrate macrofungi are those which have evolved from a generally 

epigeous habit with an exposed hymenium and forcibly discharged spores to a 
hypogeous or erumpent habit with a closed hymenium in which the spores are retained 

in the sporocarp until it decays or is eaten by an animal vector (Kendrick 1992). This 

definition is currently under review, as there are some taxa which for one reason or 

another do not fit comfortably within it. Sequestrate fungi have arisen several times 
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through convergent evolution in different lineages of macrofungi, including the Pezizales, 

Agaricales, and puffballs and their allies. Many sequestrate genera can be clearly 

recognised as derived from specific spore-discharging ancestors, e.g. Macowanites from 

Russula, Rhizopogon from Suillus, Pyrenogaster from Geastrum, Genea from the 

Otideaceae. Others defy placement in known taxa, and generally are placed in various 

orders in the Gasteromycetes, or in the case of ascomycetes, the Pezizales and 

Elaphomycetales (Trappe 1979; Thiers 1984; Castellano et al. 1989; 0' Donnell et al. 

1997). 

Sequestrate macrofungi encompass a continuum in habit, basic form, and spore 

structure and release mechanisms. A few may be epigeous (sporocarp produced 

above-ground) or erumpent (at the soil surface, or exposed at some point), but most are 

hypogeous. One of the main reasons that sequestrate fungi have often been 
overlooked is the hypogeous nature of the sporocarp. Considerable variation in the 

general form of sporocarps of basidiomycetes, ascomycetes, and zygomycetes creates 

some difficulty with terms. Recently, Weber et al. (1997) proposed an integrated 

terminology with emphasis on the morphology and relationship of the Ihecium' to be 

used when describing sporocarps of both epigeous and hypogeous Pezizales. No 

such integrated terminology currently exists for basidiomycetes or zygomycetes, and no 

attempt will be made in this paper to introduce such terms. A few terms have been used 

fairly consistently however to describe the basic form of basidiomycete sporocarps 

(Figure 2.1). 

Most sequestrate fungi are thought to be ectomycorrhizal with various trees and 

shrubs, so their distribution is closely related to that of the host plants (Newman and 

Reddell 1987; Castellano et aL 1989; Molina et aL 1992). In Australia most forest trees 

form ectomycorrhizae, including Eucalyptus (Myrtaceae), Allocasuarina (Casuarinaceae), 

Acacia (Leguminosae), and Nothofagus (Fagaceae). In New Zealand, Nothofagus and 

Leptospermum (Myrtaceae) are the main native ectomycorrhizal hosts. 

Little was done to document macrofungi in the initial years of settlement (1770-1830), 

though the Aboriginal people were known to use several different fungi for food, 

medicinal, and other purposes (Parberry and Sheather 1990; Kalotas 1996). The 

Central Australian Aborigines were recorded as using Choiromyces aboriginum Trappe 

or 'native truffle' as a source of food and potable water, and Mycoclelandia bulundari 

(Beaton) Trappe and Beaton or 'large truffle' for medicinal purposes (Kalotas 1996). 



9 

c (viii) 
c (ix) 

Figure 2.1 Some examples of general sporocarp form in the sequestrate 
fungi. (a) Agaricoid sporocarps with an exposed hymenophore, usually with 
some degree of fusion e.g. (i) Macowanites carmineus, (ii) Gastroboletus; (b) 
secotioid sporocarps, the pileus margin does not break free of the stipe (or 
the pileus never fully expands), and the hymenophore is of anastamosed 
lamellae or is truly loculate eg. (iii) Podaxis, (iv) Brauniellula, (v) Thwderogaster; 
(c) the most reduced form, stipe lacking, the peridium is entire, enclosing a 
loculate hymenophore eg. (vi) Hysterangium, (vii) Phallobata, (viii) Mesophellia, 
(ix) Gymnomyces. 
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Most information on Aboriginal knowledge and use of fungi was reported by explorers, 

missionaries and anthropologists. In keeping with colonial attitudes of the period, 

collecting and documenting the native flora for 'useful' organisms to send back home was 

an important part of exploration. The same, mostly British, mycologists who described 

many of the epigeous fungi were also sent the sequestrate taxa. At the same time, 

taxonomists were examining and describing taxa from the British Empire and Europe. 

Unfortunately they fell victim to the common trend of forcing fungi collected in the colonies 

into the framework of taxa described from Europe. This had a tremendous and continuing 

impact on subsequent taxonomic work in North America, Australia, and New Zealand. 

Excellent reviews of the general history of Australian mycology can be found in 

Parberry and Sheather (1990), Pascoe (1990) and May and Pascoe (1996). This paper 

emphasises the history and current trends in the study of Australia and New Zealand 

sequestrate macrofungi. 

Foreign taxonomists and resident collectors 

The Italian mycologist C. Vittadini (1800-1865) is generally considered to have been 

the first to organise a system of classification of sequestrate macrofungi (Vittadini 1831). 

L. R. Tulasne (1815-1885) and C. Tulasne (1816-1884) from France also described and 

illustrated various sequestrate fungi during the mid 1800s. However the Australian 

sequestrate fungi were not incorporated into the European taxonomic framework until the 

mid to late 1800s. 

The first macrofungus described as new to science from Australia, Aseroe rubra 

Labill., was published in 1807 by Labillardiere, a French naturalist with the 

D'Entrecasteaux expedition in 1791 (Parberry and Sheather 1990). The first 
sequestrate fungus to be described from the region, Secotium etythrocephalum C. 

Tulasne and L. Tulasne (currently placed in the genus Weraroa), was collected from 

New Zealand by the French botanist Raoul (Tulasne and Tulasne 1845). It was not 

until resident naturalists started exploring and collecting that significant numbers of 

sequestrate fungi were found, as they require more effort to locate than epigeous fungi. 

The majority of sequestrate fungi described during 1820-1890, were collected by one of 

four individuals: A. Cunningham (1791-1839), Kings Botanist, who collected throughout 

Australia from 1817 to 1831; R. C. Gunn (1808-1881), an amateur mycologist who 
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collected in Tasmania from 1832 to 1850; J. Drummond (1784-1863), a naturalist who 

collected in Western Australia from 1828 to 1863; and F. von Mueller (1825-1896), who 

collected in South Australia from 1847 to 1853 and later became Government Botanist of 

Victoria from 1853 to 1890. Many early collections were sent to the Rev. M. J. Berkeley 

(1803-1889) for identification and description (Parberry and Sheather 1990). The first 

collections of Australian sequestrate macrofungi Berkeley described were Secotium 

coarctum Berkeley and S. melanosporum Berkeley (currently Endoptychum 

melanosporum (Berkeley) Singer and Smith 1958) from Drummond's collections in 

Western Australia (Berkeley 1845 a, b). He later described 13 additional Australian 

sequestrate taxa, including the first records of fungi identified as belonging to the genera 

Gautieria (G. drummondii Berkeley in Cooke 1892; probably a Hymenogaster), 
Paurocotylis (P. pita Berkeley in Hooker 1855), and Endogone (E. australis Berkeley in 

Hooker 1860; currently Glomus australe (Berkeley) Berch and Fortin 1983) from Australia. 

Berkeley also proposed the endemic genus Mesopheffia Berkeley (1857). Berkeley 

classified sequestrate fungi according to a much modified version of Fries' (1821) 

'Systema Mycologicum' and was influenced by Vittadini's (1831) publication on various 

sequestrate fungi. Berkeley was the first to appreciate the possibility that a diversity of 

sequestrate macrofungi may occur in Australia and how these new taxa might affect 

subsequent taxonomic discussions of the class Gasteromycetes. Nevertheless, he 

tended to place new species in the established European taxonomic framework, a trend 

which was continued by others well into the 20th century. 

The Rev. C. Kalchbrenner (1807-1886) also received fungal collections from 

Australia, including one sequestrate taxon eventually published in Massee (1890), 

Hydnangium tasmanicum Kalchbrenner (currently in the genus Octavianina). However, 

most collections Kalchbrenner examined were from European countries or other colonies, 

including the type of Macowanites agaricinus Kalchbrenner, from South Africa 

(Kalchbrenner 1876a,b). 

The period 1870-1920 was one of increased mycological activity on sequestrate 

fungi. In Italy, P. A. Saccardo (1845-1920), F. Cavara (1857-1929), and 0. Mattirolo 

(1856-1947); in Russia, F. V. Bucholtz (1872-1924); and in Germany, R. Hesse (1844

1912) were diligently collecting and describing sequestrate fungi. At this time Mattirolo 

was considered the leading authority on the sequestrate fungi of Europe (Lloyd 1924), 

while Saccardo's efforts to organise the systematic mycology work of the period strongly 

influenced fungal taxonomy. 
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M. C. Cooke (1825-1914), Director for Lower Cryptograms at the Royal Botanic 

Gardens, Kew from 1880 to 1892, started a series of papers on Australian fungi in the 

journal Grevillea, and compiled the Handbook of Australian Fungi (1892). The handbook 

was published as a compilation of species known to date, with full recognition of its 

incompleteness (Cooke 1892). In it Cooke lists 30 species of sequestrate fungi, 12 of 

which he described in conjunction with G. E. Massee (1850-1917), another British 

mycologist at Kew. They described the endemic genus Castoreum (Cooke 1887a) from 

Tasmania and provided the first record of the genus Stephensia (Cooke 1892) for 

Australia (Castellano and Trappe 1990, 1992). Cooke (1879) also described two taxa 

in the ascomycete genus Paurocotylis, P. fulva var. zealandica Cooke (=Glomus 

macrocarpum (Cooke) J. M. Trappe, pers. corn.) from New Zealand and P. 

echinosperma Cooke (probably not an ascomycete, J. M. Trappe, pers. corn.) from 

Victoria. Cooke (1892) points out in his introduction that: "the Gasteromycetes are 

unusually strong in Australia, certainly including some interesting genera not hitherto 

discovered elsewhere, but weak in subterranean species". 

While British and European taxonomists continued to play an important role in the 

taxonomy of Australian sequestrate fungi, several resident mycologists became 

prominent. D. MacAlpine (1849-1932), Government Pathologist for Victoria (1890-1916) 

is considered by many to be 'the Father' of plant pathology and taxonomic mycology in 

Australia. He supported the collection and research of all fungi, not just pathogens, and 

encouraged people to send specimens to him. He forwarded fungi he did not know to 

experts (Pascoe 1990). McAlpine described two sequestrate fungi from Tasmania, 

Rhizopogon rodwayi McAlpine (1895) (probably a clathroid species), and Hydnocystis 

convoluta McAlpine (1896) (currently Hydnoplicata whitei Gilkey 1954). 

Subsequent work by Massee and L. Rodway (1853-1936) in Tasmania refuted 

Cooke's premature conclusions about the 'subterranean fungi'. Rodway was a British-

born dental surgeon and botanist who emigrated to Tasmania in 1880, became honorary 

Government Botanist from 1896 to 1932, and lectured in botany at the University of 

Tasmania from 1922 to 1929. He was appointed Director of the Herbarium and Botanic 

Garden in Hobart from 1928 to 1932. Rodway corresponded with and sent specimens 

to many leading mycologists of the time and was responsible for the description of much 

of the then-known mycoflora of Tasmania, particularly the sequestrate fungi (Chang and 

Kantvilas 1993). Rodway collected mainly in south-eastern Tasmania, in and around 

Hobart and the Tasman Peninsula. He also made several trips to the west coast of 
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Tasmania near Strahan and at least one to the Launceston area in the north. 
Separately, and in conjunction with Massee, Rodway described 21 species of 
sequestrate fungi from Tasmania and seven from mainland Australia. Massee and 

Rodway (1898) published the genus Gymnomyces, describing two species, G. pallidus 

Massee and Rodway and G. seminudus Massee and Rodway. Rodway later 

described two more Gymnomyces species from Tasmania, G. solidus Rodway (1921) 

and G. megasporus Rodway (1926), all of which remain accepted species (Lebel in 

prep.). He also described the sequestrate ascomycetes, Genabea tasmanica (Massee 

and Rodway 1898; currently in the genus Amylascus) and Hydnocystis echinospora 

(Rodway 1925; currently Gymnohydnotrya echinulata (Beaton) Zhang and Minter 

1989), and the zygomycete Endogone neglecta Rodway (1918). Rodway (1912) 

published a compilation of all known species of Hymenogastraceae sensu lato 

(Hydnangium, Gymnomyces, Hysterangium, Rhizopogon, and Hymenogaster) and 

Secotium from Tasmania, many of which he had described. In the introduction he 

acknowledged the artificial nature of the classification of these fungi, including them in the 

Gasteromycetes, and predicted that with more information significant changes would 

occur. He pointed out that in just 15 years of collecting in a relatively small area, he had 

increased the number of known species of sequestrate fungi considerably and stated: 

'what diversity might be found on the mainland, if mycologists were but to look' (Rodway 

1912). 

Post-Rodway 

American mycologists contributed significantly to the taxonomy of sequestrate 

macrofungi from the 1920s to the 1960s. W. C. Coker (1872-1953) and J. N. Couch 

(1896-1986), and later S. M. Zeller (1885-1948), H. Gilkey (1886-1972), C. W. Dodge 

(1895-1988), A. H. Smith (1904-1986) and R. Singer (1906-1994), expanded the 

knowledge of the diversity of sequestrate fungi considerably. All but Coker and Couch 

studied some Australian collections; however, these studies did not strongly influence 

the taxonomy of sequestrate fungi, as mycologists continued using the earlier European 

nomenclature and taxonomy when describing new taxa from Australia. 

Rodway corresponded with the American mycologist C. G. Lloyd (1859-1926), and 

another Australian, J. B. Cleland (1878-1971), who both contributed significantly to the 

taxonomy of sequestrate fungi of Australia. Many of Lloyd's identifications of 
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sequestrate fungi were erroneous, important characters were not always described, and 

the data are scattered through his 'Mycological Notes'. However, his work is important 

as he studied specimens from around the world and provided the first, albeit brief, 

descriptions of many taxa. Lloyd described nine taxa of sequestrate fungi from Australia, 

including species in the genus Mesophellia, known only from Australia at that time (Lloyd 

1917a), and the genus Gallacea Lloyd from Australia and New Zealand (Lloyd 1905). 

Lloyd wrote several notes about Australian Gasteromycetes and the apparent novelty 

of the taxa. He emphasised the 'lack of systematic search', commenting that 'A wealth of 

finds awaits some future investigator there' (Lloyd 1917a). J. B. Cleland wrote to Lloyd 

`It is very difficult to reach definite conclusions regarding the Australian fungi, particularly 

the fleshy agarics. Literature concerning Australian species, and particularly Cooke's 

handbook of Australian Fungi, is so inaccurate and imperfect, as to make research in that 

direction exceedingly discouraging'. Lloyd (1917b) replied `... the only practical thing for 

Dr. Cleland to do with the Australian fungi, in our opinion, is determine fungi according to 

Fries and the illustrated books of Europe, naming those that are new, and then issue a 

practical handbook of Australian species. This method at least gives Australian workers 

names for their agarics, which is the first step....'. 

Cleland took the advice seriously and published a handbook: Toadstools and 

Mushrooms and other larger fungi of South Australia (1934). The section on 
Gasteromycetes is based on the work of G. H. Cunningham (1892-1965) from a series 

of papers published in the Transactions of the Linnean Society of New South Wales 

from 1924 to 1934, although the majority of the c. 900 collections cited are those of 

Cleland. Cleland mostly collected within 70 kilometers of Adelaide in the Blackhill 

Conservation Park, Mt Crawford Forest and especially around Mt Lofty in what is now 

known as the Cleland Conservation Park. He also collected on the Fleurieu Peninsula in 

the Second Valley Forest and Deep Creek Conservation Park. 

As Government Mycologist of New Zealand, G.H. Cunningham contributed 
significantly to knowledge of plant pathology and taxonomic mycology of Australia and 

New Zealand. Most collections of sequestrate fungi described from New Zealand are 

Cunningham's, though several interested amateurs sent specimens to him. He collected 

on the North Island in the Waitakere Ranges, Swanson, and Te Aroha near Auckland, 

and in Whakatikei, York Bay, and the upper Otaki River area near Wellington. On the 

South Island he collected mostly around Akaroa and Dunedin. Cunningham did not 

collect in Australia but used material provided by Rodway, Cleland, and McLennan. He 
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described the genus Phallobata G. H. Cunningham (1926), and published a paper on 

16 species of Secotium (Cunningham 1924). After examining over 10 000 collections, 

Cunningham expanded on his earlier work in his book The Gasteromycetes of Australia 

and New Zealand (1944), listing 64 species of sequestrate fungi in nine genera. In the 

book, Cunningham mentions the high degree of endemism of the order Hymenogastrales; 

at that time 83% of the described species were considered endemic to Australia and 

New Zealand. In a recent paper, Bougher (1995) suggested similar estimates for 

ectomycorrhizal fungi of the region. Cleland's and Cunningham's texts provided a basis 

for the taxonomy of Australian and New Zealand sequestrate fungi and are still in use, 

although many of the taxa have since been placed in other genera, families, and orders. 

J. W. Cribb, one of the few female mycologists in Australia, is a pioneer 
Gasteromycete taxonomist from Queensland who was most active in the taxonomy of 

sequestrate fungi in the 1950s and 1960s. She wrote a series of papers on various 

members of the order Hymenogastrales, including the Secotiaceae (Cribb 1956a); 

Rhizopogon, Hymenogaster and Richoniella (Cribb 1956b); Gautieria, Hysterangium 

and Gymnoglossum (the latter mostly Hymenogaster spp.) (Cribb 1958a); Octaviania 

and Hydnangium (Cribb 1958b); and Castoreum (Cribb 1990). She also described 

three new species of sequestrate ascomycetes, Genea eucalyptorum Cribb (1960), 

Sphaerozone ellipsosporum (Cribb 1960; currently Gymnohydnotrya ellipsospora 

(Cribb) Zhang and Minter 1988), and Hydnobolites herbertianus (Cribb 1957; currently 

Amylascus herbertianus (Cribb) Trappe 1971). Cribb provided the first records of 

many of these genera in Queensland and collected and described 26 new species (one 

from New Zealand). Her main collecting areas for sequestrate fungi appear to have 

been within 70 kilometers of Brisbane: north to the D'Aguilar State Forest and Mt 

Glorious and south to Lamington National Park, Mt Edwards and Cunningham's Gap. 

The majority of species described by Cribb have since been transferred to other 

genera, as she followed the mycological tradition of using European generic names and 

classifications. She nonetheless expanded our knowledge of the regional diversity of 

the sequestrate macrofungi considerably. 

Post-1970 

Two main trends predominated until recently in Australian taxonomic mycology: (1) 

the tradition of using European names for taxa that superficially resemble Northern 
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Hemisphere species; and (2) the forcing of all Australian taxa into Northern Hemisphere 

genera and families. On the basis of morphological and molecular characters and host 

associations (ectomycorrhizal fungi), many Australian taxa can be distinguished from 

their European counterparts. This is true not only for the sequestrate fungi; species of 

Amanita and of Pisolithus associated with different hosts have been shown to be quite 

different (Priest 1981; Miller and Hilton 1986; Miller 1991, 1992; Burgess et al. 1995). 

The specificity of the ectomycorrhizal association has been shown for some sequestrate 

fungal associates of Eucalyptus; they will not form mycorrhizae with Northern 

Hemisphere host trees (Malajczuk et al. 1982), a habit that would imply distinct 
ectomycorrhizal mycofloras at the species level for the different hosts. Collections of 

specimens that closely resemble Rhizopogon vulgaris (Vittadini) M. Lange and 
Elaphomyces granulatus Fries (both known previously only from Northern Hemisphere 

hosts) were recently found under native vegetation in Australia (Claridge et al. 1996). 

Further examination of the collections has shown them to be a new genus distinct from 

Rhizopogon and a new species of Elaphomyces (J. M. Trappe, pers. corn.). 

The taxonomy of sequestrate fungi has been substantially revised recently. All 

sequestrate fungi were traditionally placed in the Gasteromycetes based on a hymenium 

enclosed by the peridium until maturity, until Berkeley's (1840) discovery of `sporidia 

carried on spicules' and other characters, caused taxonomists to restrict the group to the 

basidiomycetes. Morphological and developmental links between sequestrate taxa and 

epigeous basidiomycete and ascomycete genera and families have been explored 

sporadically since the early 1900s, e.g. Bucholtz (1902) postulated a relationship 

between Russula and Lactarius and certain gastroid Russulaceae, and Trappe (1979) 

proposed affinities between Pezizales and certain sequestrate ascomycetes. The 

genus Hymenogaster sensu lato has generally been accepted as occupying a derived 

phylogenetic position in the Cortinariaceae, representing a truly hypogeous member in a 

lineage from Cortinarius-Thaxterogaster-Hymenogaster, based on shared characters 

(Smith 1966; Beaton et al. 1985a). However, on closer examination of Australian and 

European species, Bougher and Castellano (1993) found that the generic concept of 

Hymenogaster had become much broader than Vittadini's (1831) original concept and 

distinguished four genera. Hymenogastersensu stricto differs in several characters and 

is now no longer considered to be directly related to Cortinarius, though still in the 
Cortinariaceae. Molecular evidence supports postulated affinities between certain 

sequestrate fungi and Hymenomycete genera: Podaxis-Coprinus (Hopple and Vilgalys 

1994), Rhizopogon-Suillus (Bruns et aL 1989), and Hydnangium-Laccaria (Mueller and 
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Pine 1991). Phylogenetic hypotheses in the sequestrate ascomycetes also have been 

tested by ultrastructural and molecular techniques, altering some concepts based on 

traditional morphological features (Kimbrough and Gibson 1991; O'Donnell et al. 1997). 

Again, overseas taxonomists were instrumental in increasing the knowledge and 

altering taxonomic concepts of the group by collecting in Australia and New Zealand in 

cooperation with resident mycologists. 0. K. Miller and E. Horak (1992) described a new 

species of sequestrate basidiomycete, Torrendia arenaria from Western Australia. 

Recognising the uniqueness of many Australian sequestrate fungi, Trappe (1971, 1975, 

1979) and Stewart and Trappe (1985) broke with the tradition of forcing Australian 

species into Northern Hemisphere genera by describing the Australian endemic genera 

Amylascus, Clelandia (later changed to Mycoclelandia, Trappe and Beaton 1984), 

Dingleya, and Austrogautieria. 

G. Beaton (1911-1988), an amateur mycologist from Victoria, was an important 

collector and describer of sequestrate fungi and a major influence in reviving interest in 

the group during the 1960s to 1980s. He collected extensively in Victoria north of 

Melbourne in the Lake Eildon area, especially in Fraser National Park, Eildon State 

Forest, and King lake National Park. His other main collecting areas were west of 

Melbourne, along the coast at Apollo Bay and in the Otway Ranges, the Glenelg River 

in the Grampians National Park, and Wilsons Promontory south-east of Melbourne. In 

collaboration with Australian botanist G. Weste, and the British mycologists D. N. Peg ler 

and T. W. K. Young, Beaton wrote a series of papers revising and collating information 

on the taxonomy of the sequestrate basidiomycota of Victoria, listing 59 species in 20 

genera (Beaton and Weste 1984; Beaton et al. 1984a, 19846, 1985a, 1985b, 1985c, 

1985d, Beaton and Malajczuk 1986). Despite problems with some species descriptions 

not matching type collections and some incorrectly labeled figures, these papers provide 

the most recent information on several genera of sequestrate fungi in Australia. Beaton 

and Weste (1982) also collated information and provided descriptions and a key for 

then-known sequestrate ascomycetes from the region, 14 in all including one new 

species, in the first comprehensive work on this group. They were the first to examine 

the Australian sequestrate ascomycetes in light of new phylogenetic concepts, placing 

most species in the order Pezizales rather than Tuberales (Trappe 1979; Beaton and 

Weste 1982). Many of the taxa have since been transferred to Reddellomyces, 

Dingleya, or Gymnohydnotrya (Zhang and Minter 1989; Trappe et al. 1992a). 
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Collection areas AUSTRALIA 
pre-1985 

post-1985 I= Nhulunbuy 
We 

Brisbane 

NEW ZEALAND 

North 
Island 

Tasmania 

Hobart 

South 
Island 

Figure 2. 2 Maps of Australia and New Zealand showing collection areas for 

sequestrate macrofungi pre-1985 (based on published records) and post-1985 

(based mostly on regions sampled in the collaborative efforts of Malajczuk, 
Bougher, Beever, Reddell, Trappe, and Castellano). Central Australian regions 

where Kalotas (1996) collected for many years are indicated by a "+", due to 

lack of specific collection information. 
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Other workers have since published new taxa of sequestrate ascomycetes from 

Australia. Zhang and Minter (1989) proposed the genus Gymnohydnotrya for G. 

australiana Zhang and Minter, and two species of Sphaerozone described in Beaton 

and Weste (1984). They also described three new species of Labyrinthomyces 

Boedjin, one of which was later transferrred to Dingleya and two to Reddelomyces 

(Zhang and Minter 1988; Trappe et al. 1992a). During a study of fungi that form 

ectomycorrhizas with Eucalyptus, Warcup and Talbot (1989) found a number of small 

hypogeous ascomycetes that did not fit any described taxa, and proposed the genus 

Muciturbo with three new species. The zygomycetes also received attention: P. A. 

Tandy (1975) and P. A. McGee (1986) described several new species of Glomus and 

Endogone from South Australia. 

Several scientists from Australia (N. Bougher, N. Malajczuk, P. Reddell, P. McGee, T. 

Lebel, A. W. Claridge) and New Zealand (R. Beever) have recently been active in the 

taxonomy of sequestrate macrofungi. J. M. Trappe and M. A. Castellano, American 

mycologists working in collaboration with these local researchers, have made extensive 

collections of sequestrate macrofungi since 1982. This program of collecting was initiated 

by Malajczuk (CSIRO) and Trappe in 1982 in south-western Australia as a preliminary 

study of the diversity of ectomycorrhizal fungi with possible applications to mycorrhizal 

inoculation of Eucalyptus species in plantations and mine-spoil reclamation. They were 

later joined by Castellano, Reddell (CSIRO), and Bougher (CSIRO) for collecting in the 

Northern Territory and northern Queensland for the first inventory of sequestrate fungi in 

that region. Possible links with Malaysian and Papua New Guinean sequestrate taxa 

were also examined, as some of the mycorrhizal tree species occur in both regions 

(Table 2.1). Eucalyptus pellita F. Mueller and E. tetradonta F. Mueller form extensive 

monospecific stands in and around Nhulunbuy and Weipa and also occur in mixed 

forests in Papua New Guinea. These proved to have a unique set of sequestrate 

fungal associates. Rodway's collecting sites in Tasmania and Cribb's in Queensland 

also were revisited and taxa re-collected when possible as a step towards 
monographing the sequestrate fungi in those regions. In some cases sites have been 

altered (i.e. are now suburbs of large cities or have been cleared for agriculture), or 

location notes are so vague that only the general area could be searched. Additional 

collections were made wherever suitable habitat and hosts could be found in the same 

general area (Table 2.1; Figure 2.2). This collaboration and related research have led to 

the establishment of a substantial herbarium of sequestrate fungi held at the CSIRO 

Forestry and Forest Products Mycology Herbarium, Perth, Western Australia, curated b y 
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N. Bougher. The c. 2 000 collections of sequestrate fungi from this earlier collaboration 

include two new families, an estimated 30 new genera and 260 new species thus far; 

nearly 95% of the described and undescribed sequestrate fungi are endemic to Australia 

and New Zealand (Castellano and Bougher 1994; Lebel and Castellano 1996). A series 

of genetic monographs has been initiated as a result of this collaborative effort 
(Castellano et al. 1992; Castellano and Trappe 1992; Trappe et al. 1992a, 1992b; 

1996a, 1996b). A complete nomenclatural bibliography of Australasian sequestrate fungi 

has been prepared (Castellano and Trappe 1990, 1992; Trappe et al. 1996a). 

Table 2.1. Regions where recent collections of sequestrate fungi were made (1982-1996), 
by country and state. Data reflects collaborative efforts of Trappe, Castellano, Bougher, 
Malajczuk, Beever, and Claridge (and associates). Numbers in parentheses ( ) are the total 
number of sequestrate macrofungal collections from each state over the period 1988-1995. NP 
= National Park; SF = State Forest; Mt = Mount; SP = State Park; CP = Conservation Park; Stn = 
Station. 

Country - State Collecting time Region 
Australia (6148) 
New South Wales (1130) Apr. 1992 Barrington Tops NP; Border Ranges; NP New 

England NP; Dorrigo NP; Gibralter NP 
May 1995 Tallanganda SF; Monga SF; Kosciusko NP; 

Namadgi NP; Badga SF; Genoa NP; Kiola SF; 
Moruya SF. 

May, Nov. 1996 Kosciusko NP; Nadgee SF; Ben Boyd NP; 
Mimosa Rocks NP; Coolangubra NP 

Northern Territory (54) Jan. 1992 Jabiru 
Feb. 1995 Nhulunbuy 

Queensland (1232) Feb. 1988 Atherton District; Davies Creek NP; Tully Falls 
SF; Blackhall Range; Kennedy Hwy 

Apr. 1989 Davies Creek NP; Lansdown Field Stn 
Apr. 1990 Davies Creek NP; Kirrama; Enoggera SF 
May 1991 Mt Baldy; Kurranda; Atherton District; 

Gunawarra 
Feb. 1992 Davies Creek NP; Mt Windsor Tablelands; Mt 

Glorious; Lamington NP; Cape Tribulation NP 
Mar. 1994 Mt Spec NP; Davies Creek SF 
Mar. 1995 Weipa; Cape York; Davies Creek NP; Atherton 

District 

South Australia (130) June 1994 Cleland CP; Deep Creek CP; Talisker CP 

Tasmania (1140) Jan. 1986 Mt Field NP 
May 1990 Mt Wellington; Tasman Peninsula; Launceston; 

Myrtle Temperate Forest; Cradle Mountain NP; 
Mt Field NP 
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Table 2.1. Continued 

May 1991 

July 1993 

Victoria (1827) July 1993 

June 1994 

June 1995 
May,Nov. 1996 

Western Australia (635) May 1992 
July 1993 

July 1994 

New Zealand (307) 
North Island (176) April 1988 

May 1995 

South Island (131) Sept. 1992 
Feb. 1995 

Lemonthyme NP; Cradle Mountain NP; 
Strahan; Mt Rufus; Hobart area; Eaglehawk 
Neck; Tasman Peninsula 
Hobart; Mt Wellington; Hartz Mt NP; Tasman 
Peninsula 

King lake NP; Eildon SP; Fraser NP; Otway 
Range; Grampians NP; Brisbane Ranges NP 
King lake NP; Fraser NP; Eildon SP; Tarra-Bulga 
NP 
East Gipps land 
Alpine NP; Nunniong SF; Lake Tyers SP; 
Errinundra NP; Lind NP; Coolangubra NP 

Dryandra SF; Walpole NP
 
Mundaring Shire; Ludlow NP; Jarrandale SF;
 
Boranup NP; Leewin NP; Porongorup NP;
 
Nannup SF; Pemberton SF; Walpole NP;
 
Dryandra SF
 
Walpole NP; Manjimup SF
 

Auckland; Waiomu; Coromandel District; Mt Te 
Aroha 
Urewera NP; Tongariro NP; Turangi; Kaimanawa 
SP; Coromandel District; Waitakere ranges 

Christchurch;Amberley;Craigieburn; Murchison 
Tautuka 

Due to the unexpectedly high diversity found initially, further grants were obtained 

by Trappe, Castellano, and Bougher to expand the range of collections to include sites 

of Beaton in Victoria, Cleland in South Australia, and Cunningham in New Zealand, and a 

diversity of habitats in regions not previously visited (Figure 2.2). After Cunningham 

(1944) little work was done on the sequestrate macrofungi of New Zealand until the 

visiting mycologist E. Horak described three species of Nivatogastrium (Horak 1971) and 

10 of Thaxterogaster (Horak 1973). Although active in describing the mycoflora of New 

Zealand, the mycologist R. F. R. McNabb described only one sequestrate fungus, the 

first member of the genus Macowanites found in the region, Macowanites catmineus 

(McNabb 1971). I. R. Hall, a mycorrhiza researcher, revised the Endogonaceae of New 

Zealand, describing four new species of Glomus and one new species of Gigaspora 
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(Hall 1977). Trappe (1979) described the ascomycete genus Dingleya from New 

Zealand; subsequently other Dingleya species have been found in Australia (Trappe et 

al. 1992a). 

M. Chu-Chou and L. J. Grace (New Zealand Forest Service) and R. Beever 

(Landcare Research), have collected and described sequestrate macrofungi from a 

variety of habitats, including native Nothofagus and Leptospermum forests. Chu-Chou 

and Grace wrote a series of papers (1979; 1981a, 1981 b; 1982; 1983; 1984) on the 

mycorrhizal fungi associated with native and introduced trees (Pseudotsuga menziesit, 

Pinus radiata); they included many sequestrate taxa. In collaboration with Castellano, 

Beever has described three species of Gallacea, four of Hysterangium and three of 

Protubera (Castellano and Beever 1994). Species of Malajczukia and Mesophellia 

found in New Zealand are included in the monographs of those genera (Trappe et aL 

1992b, 1996b). 

Although these extensive efforts to collect and identify Australian ectomycorrhizal 

sequestrate fungi have revealed enormous species diversity, knowledge of the 
sequestrate mycoflora is incomplete. For example, previous to the recent collecting, only 

eleven sequestrate Russula species had been described from Australia and the North 

Island of New Zealand (Singer and Smith 1960; McNabb 1971; Beaton et al. 1984b). 

As shown in Lebel and Castellano (1996) preliminary assessment of recent collections 

revealed a much higher diversity than expected: 55 species in four genera, a five-fold 

increase in known species (Table 2.2). Current studies of the genus Zelleromyces in 

Victoria have revealed at least eight undescribed species in addition to the five already 

known (J. M. Trappe and A. W. Claridge, pers. com.). 

Table 2.2. The number of species of sequestrate Russula relatives known to occur in 
Australia and New Zealand (NZ). 

Genus Prior to 1995 Current 
Macowanites 1 NZ 10 Australia; 1 NZ 
Gymnomyces 

4 Australia; 1 NZA 
11 Australia 

Cystangium 4 Australia 14 Australia; 1 NZ 

MarteNaB 1 Australia 13 Australia; 5 NZ 

Elasmomyces 1Australia 0 

Total 11 55 

Aspecies originally placed here are now recognised as belonging to other genera. 

BMartellia will be synonymised with Gymnomyces (Lebel in prep.). 
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Without a solid taxonomic base to work from, it has proven difficult to make more than 

general statements about the distribution and ecology of Australian and New Zealand 

sequestrate fungi. Although the present collecting program is extensive, with nearly 

7,000 collections recorded (Table 2.1 and Figure 2.2), it should be considered preliminary 

as many areas have not been sampled and seasonal data often are lacking. Closer 

examination of holdings in regional herbaria and collections by naturalists, amateur 

mycology groups, and other researchers, may expand the knowledge of seasonal data 

and distributions of sequestrate fungi. In eastern Australia, tall, open forest and 
rainforest habitats occur mostly within 100 kilometers of the coastline and have been 

more extensively examined than the drier interior of Queensland, New South Wales, and 

Victoria. In Western Australia the south-west has been the most extensively sampled 

region. The diverse Eucalyptus communities of the drier interior and rainforest remnants 

of northern Western Australia have been visited by a few mycologists but few 
sequestrate fungi have been found (Ka lotus 1996; CSIRO Forestry and Forest Products 

WA). In South Australia, Cleland's historical sites and some coastal forest habitats have 

been sampled, but not extensively. The many apparently novel taxa and diverse 

coastal habitats yet to be sampled suggest more collecting should be done in this state. 

Seaonality of fruiting, and dispersed, small populations of mycorrhizal tree associates 

makes collecting sequestrate fungi in these regions difficult. Extensive collections from 

Eucalyptus forests of Tasmania have provided several new species (Trappe et al. 

1992b, 19966; Lebel in prep.). However, the south-west of Tasmania has not been 

explored owing to the lack of access and may well provide further novel taxa. In New 

Zealand, Beever continues to collect in both indigenous woodlands and introduced tree 

plantations throughout the north island. The South Island has not been sampled as 

extensively. 

Another problem is that the area actually sampled at each site in the short collecting 

periods (2-3 weeks) during these taxonomic surveys has been relatively small. Luoma 

et al. (1991) and Smith et al. (1996) have shown for Douglas-fir forests in Oregon that 

intensive, seasonal sampling for a minimum of 3-4 years is necessary to obtain a fairly 

complete species list for a given area (1 km2); even so additional species are usually 

found. To fully assess the diversity of the sequestrate fungi, further sampling within 

specific sites during different seasons is needed. Resident scientists such as Malajczuk 

(WA), Bougher (WA), Reddell (Old), and Claridge (Vic.) have initiated some of this 

ecological research. 
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In Western Australia scientists are involved in various aspects of mycorrhizal and 

taxonomic research involving sequestrate fungi (Bougher, Malajczuk, L. Abbott, M. 

Brundrett, and I. C. Tommerup). Bougher and Tommerup (1997) surveyed remnant 

patches of indigenous woodland in the Wheatbelt and found them to be important refugia 

for mycorrhizal fungi. 

Several workers have examined the use of fungi as a food resource by native 

mammals and various aspects of the biology of these fungi, such as the effects of fire, 

on fruiting and species composition of communities (Christensen 1980; Lamont et al. 

1985; Taylor 1991; Johnson 1994a, 1994b, 1994c; Claridge et al. 1993, 1996; Vernes 

1998). More recently, intensive collecting was done over the last two years in Victoria 

and New South Wales to correlate habitat characteristics with the distribution of 

sequestrate fungi, (A. W. Claridge, pers. corn.). Once analysed, the information may be 

used for making management decisions about rare and threatened mammals requiring this 

food resource, and predictions of other possible locations for the fungi. New species 

continue to be discovered in these collections; the diversity uncovered by this intensive 

sampling is sobering. 

Past & Present collections 

May and Pascoe (1996) review Australian herbaria housing fungal collections, 

including problems associated with maintenance and utilisation. Information regarding 

sequestrate fungi in particular is provided below. It is difficult to know how many 

collections of sequestrate fungi are lurking in the Gasteromycete collections of various 

herbaria in Australia and elsewhere. 

Collections of sequestrate macrofungi from Australia and New Zealand are deposited 

in several herbaria (Table 2.3). Most early collections are in the Mycological Collection, 

Royal Botanic Gardens, Kew (Berkeley) or the Hobart Botanic Gardens Herbarium 

(Rodway). Later collections are scattered amongst different state herbaria in Australia. 

The Rodway Mycological collection in Hobart is recognised as one of the most important 

Southern Hemisphere collections. It contains 184 collections of Gasteromycetes, many 

being type specimens of taxa described by Rodway and other mycologists with whom 

he corresponded, in particular Massee, Cleland, and Lloyd. Much of the type material 
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probably represents isotypes, with the holotypes being those portions sent b y 
Rodway to colleagues for description; e.g. those described by Massee in the Kew 

Bulletin are in Kew (Chang and Kantvilas 1993). 

The true status of some of the Rodway types is problematic, as his use of the 

annotations "type" and "isotype" is loose, as illustrated with Cystangium sessile 

Massee and Rodway. Rodway # 647 has been used as the type of C. sessile b y 

authors since Rodway. Unfortunately, the packet labeled "type Rodway #647", was 

collected in 1920, 8 years after the publication of the name in 1912; such specimens 

have no type status, unless designated as neotypes after loss of the original holotype. 

Another problem with the designation of type material of sequestrate fungi can be shown 

with the genus Gymnomyces. Massee and Rodway (1898) described two species of 

Gymnomyces, G. pallidus and G. seminudus, without designating a type species for the 

genus. In accordance with the International Code of Botanical Nomenclature, Clements 

and Shear (1931) later chose G. pallidus as the lectotype on the basis of the genus 

description of Massee and Rodway (1898). 

Table 2.3. Herbaria where important collections of Australian sequestrate macrofungi are 
deposited. 

Collector or taxonomist Herbarium 
Berkeley K 
Drummond K 
Cooke BON, K 
Massee K, NY 
Rodway HO 
Cleland AD, DAR 
Lloyd BPI 
Cunningham PDD 
Cribb BRI 
Beaton MELU, K, MEL 
McNabb PDD 
Beever PDD 
Malajczuk and Bougher (CSIRO, Forestry and Forest Products Mycology 

Herbarium, Perth, Western Australia.) ; OSC 
Reddell OSC 
Castellano, Trappe, Lebel OSC; Australian State herbaria where appropriate. 
Claridge MEL, OSC 
* herbaria names abbreviated according to Holmgren et al. (1990). 
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Conclusion 

Such problems are common to the majority of collections of the 19th century. Recent 

workers have been able to resolve them and build on the preliminary work of Rodway, 

Cunningham, and Beaton by emphasising the diversity of sequestrate fungi that have 

been discovered. Using early and recent collections, mycologists have been able to 

build a sound taxonomic basis for more intensive study of the basic biology, ecology, 

and biogeography of these fungi. The putative mycorrhizal nature of many of these 

fungi, their importance as a major food resource for marsupials, and their apparent 

diversity indicate that land managers need to understand their role and function across a 

variety of habitats. A current handbook of sequestrate fungi from Australia and New 

Zealand, with keys to genera and descriptions, could enhance the decision-making 

process of land managers and provide a taxonomic basis for ecological work. 
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Abstract 

While many characters used to describe and differentiate species in Russula and 

Lactarius are also applicable to sequestrate taxa, the highly variable basidioma 

morphology of the group causes some difficulty in interpretation of characters. After 

examination of over 1100 collections of sequestrate Russulales from Australia and New 

Zealand and several North American species, a range of characters unique to the 

sequestrate fungal form are presented and the utility of some traditionally used 
characters evaluated. 

The structure of the peridiopellis is a stable character within species and significant at 

generic levels. Sphaerocyst distribution in the hymenophoral trama has been used to 

distinguish sequestrate genera of Russulales but in this study was found to vary highly 

within a basidioma and is not considered a good generic character. Emphasis on certain 

characters such as latex production or presence of laticiferous hyphae will affect in what 

genus a species is placed. The presence of abundant laticiferous hyphae is strongly 

suggestive of an affinity with Lactarius rather than Russula. Most characters are useful 

at the species level but are generally distributed throughout the family and are rarely 

characteristic of only a single genus. 

Introduction 

The Russulales are represented worldwide by an estimated 500 species in nine 

genera (Ainsworth and Bisby 1995). The basidiomata comprise a continuous 

morphological gradient from stipitate to astipitate forms with a lamellate or loculate 

hymenophore, which may be exposed or completely enclosed. They vary from 
hypogeous to epigeous, from <10 mm to about 200 mm high, and occur in a wide variety 

of habitats. Most are thought to form ectomycorrhizal associations with various trees 

and shrubs. Recent studies by Buyck (1989, 1995a) on tropical African taxa have 

altered classical concepts of the Russulales to include several annulate, pleurotoid, and 

dark brown spored species (L. chromospermus), expanding the morphological character 

base for the order. 

Sequestrate macrofungi are those which have evolved from a generally epigeous 

habit with an exposed hymenium and forcibly discharged spores to a hypogeous or 
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erumpent habit with a closed hymenium in which the spores are retained in the 

sporocarp until it decays or is eaten by an animal vector (Kendrick 1992). This definition 

is currently under review, as there are some taxa which for one reason or another do not 

fit comfortably within it. Sequestrate fungi have arisen several times through convergent 

evolution in different lineages of macrofungi, including the Pezizales, Agaricales, and 

puffballs and their allies (Trappe 1979; Thiers 1984b; Castellano et al. 1989; 0' Donnell 

et al. 1997). 

A relationship between the sequestrate genera, Macowanites, Martellia, 

Cystangium, Elasmomyces, Gymnomyces, Arcangeliella and Zelleromyces, and the 

agaric genera Russula and Lactarius has long been recognised (Bucholtz 1902; 

Malencon 1931; Heim 1948). Many of the same characters used to describe and 

differentiate species and sections in Russula and Lactarius have been extended to the 

sequestrate genera (Massee and Rodway 1898, Rodway 1912; Maire 1910; Pearson 

1950; Romagnesi 1967; Singer and Smith 1960; Rayner 1970; Hesler and Smith 1979; 

Pegler and Young 1979, 1981; Buyck 1989, 1991 a,b, 1995a; Fatto 1995). Variation in 

basidioma macromorphology in the sequestrate genera of Russulales poses a problem 

of how to define some characters. However, this variation also provides an expanded 

range of other characters useful at various taxonomic levels (Mattirolo 1900; Cavara 

1897, 1900; Zeller and Dodge 1919, 1936; Singer and Smith 1960; Beaton et. al. 1984b.) 

Most early work on the sequestrate Russulales was based on European taxa. 

Singer and Smith (1960) and Smith (1962, 1963) described numerous North American 

sequestrate taxa and Beaton et aL (1984b) revised the Australian taxa. Beaton et aL 

(1984b) did alter generic concepts a little, placing greater emphasis on spore 
ornamentation rather than the presence of laticiferous hyphae. However, few other 

sequestrate species have been described since, and the usefulness of the characters 

used to distinguish species or genera has not been critically evaluated (Singer 1962, 

1985; McNabb 1971a, b; Thiers 1984a, b; Zhang and Yu 1990; Bougher 1997). This is 

in part due to the scarcity of collectors of sequestrate fungi and the fact that many 

erumpent forms look like an aborted Russula or Lactarius and are discarded by casual 

collectors. 

Pearson (1950), Buyck (1989; 1991a,b), and Fatto (1995) have discussed many 

macroscopic and microscopic characters. Miller and Miller (1988), Miller (1988a) and 

Pegler and Young (1979, 1981) discuss spore ultrastructure and ornamentation patterns. 
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This study of recent, abundant collections of sequestrate Russulales from Australia and 

New Zealand provides the basis for a critical evaluation of these characters and their 

taxonomic value and descriptive possibilities for sequestrate taxa. 

Material and methods 

Data on macroscopic characters and associated plants were recorded for fresh 

material. Microscopic features observed with a light microscope were described from 

free-hand sections of rehydrated specimens mounted in Melzer's reagent or 5% aqueous 

KOH. Measurements were made at 1000x or 400x with an optical micrometer. 

Spores of representative collections were also examined by Scanning Electron 

Microscopy (SEM). Two methods were used to obtain spores for SEM: either a thin 

section of the gleba was mounted or the freshly cut hymenial surface was pressed 

gently onto double-sided tape on SEM stubs, leaving a thin scattering of spores. The 

specimens were then sputter-coated with gold and an AMR 1000 Scanning Electron 

Microscope used to obtain photomicrographs of spores. 

Whole sporocarps of four species were embedded in paraffin wax and sectioned to 

examine variation in structure within a basidioma and between different general forms. A 

fully expanded, larger basidioma and a small, generally immature one were chosen from 

dried collections of each species. These four species covered the range in form present 

in the sequestrate relatives of Russula sensu Singer and Smith (1960): stipitate 

lamellate; stipitate loculate; columellate loculate; acolumellate loculate. The sporocarps 

were carefully rinsed in distilled water to remove as much dirt and debris as possible, 

then placed in 50 ml glass vials with FAA (formal acetic acid) to rehydrate and fix. 

Specimens were then embedded in paraffin wax, sectioned with a fixed blade 
microtome, and sections stained with Toluidine Blue (general stain) following the methods 

of Rickson (1993). 

Sequestrate material examined for this paper is in the Mycological Herbarium of 

Oregon State University, Corvallis, Oregon, in Auckland, New Zealand, and in 
appropriate Australian herbaria (Appendix 1). 
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Macroscopic characters 

General form and some terminology 

Considerable variation in the general form of sporocarps of basidiomycetes and 

ascomycetes creates some difficulty with terms. Recently, Weber et eL (1997) 
proposed an integrated terminology for the Pezizales with emphasis on morphology and 

relationship of the Thecium' to be used when describing sporocarps of both epigeous 

(sporocarp produced aboveground) and hypogeous (sporocarp produced 

belowground) species. No such integrated terminology currently exists for 

basidiomycetes. However, a few terms have been used fairly consistently to describe 

the basic basidiomata form of sequestrate Russulales, and are discussed below. We 

use the terms pileus, stipe, and gills for agarics and the terms peridium, stipe-columella, 

and gleba for the related sequestrate fungi (Figure 3.1). These terms are defined further 

under the appropriate sections below. 

A few sequestrate Russulales may be epigeous or erumpent (at the soil surface, or 

exposed at some point), but most are hypogeous. Agaricoid forms are stipitate, with an 

exposed, lamellate to sublamellate hymenophore, usually with some degree of fusion 

between lamellae and a partially to fully expanded pileus (e.g. Macowanites agaricinus; 

Arcangeliefia crassa). Most agaricoid Russulales have heterotropic (asymmetric) 

ballistospores (forcibly discharged), but a few have orthotropic (symmetric) spores. In 

secotioid forms the margin of the peridium does not break free from the stipe, or if it does 

the peridium never fully expands, and the hymenophore is either composed of 

anastamosed, convoluted lamellae or is truly loculate (e.g. Elasmomyces hepaticus). 

Basidiospore form and structure may vary in a continuum from heterotropic 

ballistospores to orthotropic statismospores (lacking forcible discharge). Finally the most 

reduced form, for which there has been no general term, lacks a stipe though there may 

be a rudimentary columella, and the peridium is entire and encloses a loculate 
hymenophore (e.g. Gymnomyces seminudus, Mane Ilia oregonensis) (Figure 3.1). 

These fungi generally have orthotropic statismospores, though again this is not always 

the case: many species of Zelleromyces have heterotropic spores. 
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peridiu 

a. b. c. 

Figure& 1 General basldiomata form and some terms. a. agaricoid basidiomes 
eg. Macowanites carmineus; b. secotioid basidiomes eg. Cystangium sessile; 
c. reduced basidiomes eg. Gymnomyces seminudus, Zelleromyces majus. 

w. 

c.a. b. 

Figure 3.2 Dimensions and shape of the basidiome. a. turbinate, with a 
convex apex; b. globose to subglobose; c. irregular. w= width or largest 
diameter; h= height. 
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The general form of the basidioma is important at the generic level within the 

sequestrate Russulales, differentiating Macowanites, Cystangium, Arcangeliella, and 

Elasmomyces with agaricoid or secotioid forms from Gymnomyces, Ze#eromyces, and 

Martellia, which have the most reduced basidioma form. The genus Gymnomyces 

varies more than Martellia in the amount of stipe tissue present, i.e. basidiomata within a 

collection may completely lack stipe or columella, or have a basal pad or a columella. 

Pileus and peridium 

The color, size, shape and texture of basidiomata are important in identifying 

sections and species in Russula. Although these features may change with changing 

environmental conditions, these characters are useful in differentiating the hypogeous 

taxa. The dimensions of the basidioma, measured as diameter of the most expanded 

region (mm) and the greatest height (mm) for smallest and largest specimens, gives a 

general idea of the range in size of a species (Figure 3.2). Sequestrate species with a 

large pileus diameter include Arcangeliella dolicochaulis 40-70 mm, Arcangeliella crassa 

25-80 mm, and Macowanites carmineus 30-60 mm. Most sequestrate species have a 

diameter of less than 45 mm and range from 10-30 mm, never achieving the stature of 

some species of Russula section Compactae, which can expand to greater than 150 

mm. Size within a species can vary highly, but this character may be useful to 

distinguish species which are consistently larger than most. 

Shape of the basidioma ranges from globose, symmetrical to turbinate or irregular. 

Physical factors, such as soil compaction or stones, may influence shape, but this 

character is of some value for distinguishing similar species (Figure 3.2). 

In all agaricoid and many secotioid taxa the margin of the pileus may be attached to 

the stipe or free, completely enclosing the gleba or exposing it to varying degrees at 

maturity, smooth to furrowed or ribbed, inrolled (e.g. Macowanites carmineus) or straight. 

This character can vary markedly with developmental stage but is useful for 

distinguishing agaricoid from other species. 

According to Buyck (1989), the degree to which the pellis can be peeled from the 

margin to the apex of the pileus is an important field character for identifying certain 
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subsections of Russula. This character may be of some use in sequestrate taxa with 

agaricoid or secotioid basidiomata but is not applicable for more reduced basidiomata, 

because the pileus margin may be difficult to determine. Few taxa were examined for 

this character in the field, and interpretation of distance the peridium peeled from the 

margin varied considerably from person to person and on the condition of the basidioma. 

Pellis surface texture in sequestrate taxa ranges somewhat less than that of the 

pileus in Russula and Lactarius. Most are dry, smooth or slightly fibrillose, with some 

furrowing or folding, rarely having a viscid or verrucose peridium. Three Australian 

species, Rodwaya seminuda comb. ined., Rodwaya shultzii gen. et sp. ined., and 

Gymnomyces dendriticus sp. ined. have minute verrucae, which are not always 

apparent, in the furrows or folds. A viscid peridium is more common in Lactarius than in 

Russula, but other characters must also be considered before an affinity is determined. 

Fragmentation of the peridium into squamules or granules is characteristic of the tropical 

Russula section Fistulosae and certain species in section Heterophyllae (Buyck 1989). 

None of the Australian species examined or descriptions of other non-Australasian 

species (Singer and Smith 1960) mentions a squamulose peridium. Environmental 

conditions greatly influence the texture and degree of viscidity of the peridium in 

epigeous species but affect hypogeous species to a much smaller degree. Surface 

texture should be described from fresh material. 

Color of the peridium should be recorded in general terms when the specimens are 

collected and again when they are examined some hours later, as a given species may 

vary considerably. The color of the pileus is an essential character for identification of 

most Russula and Lactarius species, often used as an early choice in keys. Color of the 

peridium in most sequestrate taxa of Russulales tends to be white to pale yellow e.g. 

Gymnomyces seminudus, Cystangium sessile. A small group of agaricoid taxa have 

reddish hues e.g. Macowanites carmineus, Macowanites luteiroseus, and Cystangium 

theodoroui sp. ined.; several species with secotioid or reduced forms have an orange or 

brown peridium e.g. Elasmomyces hepaticus, Gymnomyces paffidus, and several 

Zelleromyces species, e.g. Zelleromyces cinnabarinus has a deep reddish-cinnamon 

colored peridium. Only one new Australian species of Cystangium (Ch.6) and 
Macowanites americans have an olivaceous hue to the peridium. None have been 

found with black or grey hues (i.e. section Compactae) or variegated red, green, and 

yellow. The reduction in bright colors for most hypogeous sequestrate species may 
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relate to a change in the spore dispersal mechanism from wind dispersal to animal 

mycophagy, where scent may be more important than color. 

Several sections within Russula are characterised by bruising or staining reactions of 

the pileus and pileus context, not to be confused with the gradual color changes that 

take place as basidiomata mature. These changes may vary in intensity, depending on 

condition of the basidioma. No sequestrate fungi collected thus far have the black, grey 

or red bruising reactions of section Compactae. A few sequestrate species do show 

brown or yellow reactions upon injury. Another small group of species change from 

ivory or yellow to dark brown with age (Macowanites brunnescens sp. fined.), as also 

occurs in certain Russula species in section Aureotactae and Luteomaculatinae (Buyck 

1989). The color of the peridium and changes that occur with age are useful at the 

species level and may be helpful in deducing the likelihood of affinities to certain sections 

in Russula, such as the Compactae. 

The peridial context of sequestrate Russulales is generally narrow, white to cream, 

and the texture generally soft or spongy or rarely firm. As with epigeous taxa, the 

sequestrate Russulales tend to shatter on impact with a hard surface due to the 

presence of sphaerocysts in the trama and context. Certain groups within Russula 

have a firm and hard context (sections Aurantiomarginatinae and most Compactae, 

Fistulosae, Mamillantinae), or spongy, softer context (many taxa in section 

Heterophyllae) but this character is not useful for determining affinities with sequestrate 

species (Buyck 1989). 

Stipe-columella 

The columella is the sterile central axis within the basidioma, in some taxa continuing 

into a free stipe without clear separation of columella and stipe (Ainsworth and Bis by 

1995). The stipe-columella may be percurrent, extending to the apex of the gleba and 

adjoining the peridium, or more rarely dendroid, with several lateral branches. The stipe 

may also be inserted (lacking a columella) or reduced to a basal pad (lacking a columella 

or a free stipe) as shown in Figure 3.3. Dimensions of the stipe and columella (mm) 
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d. e.a. b. c. 

Figure 3.3 Stipe and columella forms and dimensions. a. percurrent stipe
columelia; b. absent; c. inserted stipe; d. dendritic-branched columella; e. 
basal pad. 1= length; w= width. 

d.a. b. c. 

Figure 3.4 Glebal structure. a. sublamellate; b. sublamellate-loculate; c. "zig
zag" eg. Cystangium stratosum; d. loculate. 
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should be measured and color, general shape and texture noted (Figure 3.3). When a 

stipe is present, it is generally cylindrical or may taper towards the apex, and solid (not 

chambered). Unlike in Russula, where stipe color is an important character of species, 

stipe-columella color does not vary greatly in the sequestrate taxa: the stipe and/or 

columella of most is white to off-white. Only one Australasian species, Macowanites 

carmineus has a pink stipe; the North American species Arcangeliella desjardinii and 

Arcangeliella saylorii have a pale brown to brownish-orange stipe. The presence or 

absence of a stipe is important at the generic level, distinguishing Macowanites, 

Cystangium, Arcangeliella, and Elasmomyces from Matte Ilia, Zelleromyces, and 

Gymnomyces. Variation in the robustness and form of the stipe-columella may be of 

some use in differentiating similar species but requires examination of several collections 

to account for the often large variation within a species. 

Gleba 

"Gleba" denotes the tissue containing the hymenium and hymenium-bearing 

structures in sequestrate fungi (Ainsworth and Bisby 1995). Depending on basidioma 

form, the gleba in the sequestrate Russulales varies from sublamellate to loculate with 

considerable variation in size and shape of the locules (Figure 3.4). The gleba may be 

exposed at the base if the peridial margin is not attached to the stipe. The gleba may 

be fused to the stipe-columella for the entire length, attached near the apex only, or be 

free (Figure 3.4). Many characters related to lamellae are of use only in the lamellate 

species of Macowanites, Cystangium, or Arcangeliella. In loculate species of these 

genera plus Gymnomyces, Mane Ilia, and Zelleromyces, characters such as lamella 

attachment, spacing, and forking don't apply, and cystidia are essentially pleurocystidia. 

Variation in gleba structure is of considerable use in determining sequestrate genera and 

species as currently defined. One undescribed Australian species, Cystangium cazii 

sp. fined. has a very distinctive "labyrinthiform" gleba (Figure 3.4c), but most glebae are 

fairly simple in structure. 

Most sequestrate species related to Russula have a white to ivory gleba when 

young and many remain so to maturity, but some alter with age to shades yellow to 

orange or pale to dark brown. In some species this change is due to color of the 

accumulated spores with maturity rather than bruising reactions or changes in the glebal 
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trama (e.g. pink tint becoming pale orange-brown, Gymnomyces delandii sp. fined.). 

Species of Arcangeliella and Zelleromyces tend to have darker glebae than relatives of 

Russula. 

Odor and taste 

Sequestrate fungi rely primarily on animal mycophagy for spore dispersal (Fogel and 

Trappe 1978; Maser et al. 1978; Trappe 1988). The spores pass through the gut of the 

animal apparently intact and are dispersed by defecation (Trappe and Maser 1976; 

Maser et. al. 1978; Claridge and May 1994). Therefore sequestrate fungi may have 

evolved novel odors or tastes with the hypogeous habit or lost tastes unpalatable to 

dispersal agents. 

The taxonomic usefulness of odor and taste are limited, because evaluation of both 

depends on the experience and ability of the researcher. Few odors are distinctive 

enough to be consistently applied except at the species level. Taste of the cap and 

stipe (acrid, bitter, fungal, peppery) are traditionally used in Russula to distinguish some 

sections or species in conjunction with other characters. Most Australian and New 

Zealand sequestrate species tested have a mild taste, though a very few are sweet or 

acrid. Odor and taste are useful to distinguish very close species within the sequestrate 

genera. 

Chemical reactions 

A variety of chemical tests have been utilised in determination of taxa in the 
Russulales (Maire 1910; Romagnesi 1967; Buyck 1989). The method of testing is to 

observe the color reaction of a few drops of the chemical on the pellis, pileus, or freshly 

cut surface of the context or stipe. These reactions are not as effective on dried 

herbarium specimens. The amyloid reaction of the spore ornamentation in Melzer's 

reagent in conjunction with the presence of sphaerocysts distinguishes the Russulales 

from other agaric families. Buyck (1989) found iron sulphate (FeSO4) to be useful in 

distinguishing the Russula xerampelina group, with a green reaction, from the rest of 

section Russula which all have a pink-orange reaction on the stipe. 5% aqueous KOH 
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is useful as a rehydrating agent for dried specimens. Sulfovanillin, a mixture of sulfuric 

acid and vanillin crystals, has been used to differentiate laticiferous and oleiferous 

hyphae (Stevens 1974; Largent et al. 1987). The contents of these hyphae stain dark 

purple-black (laticiferous hyphae) or pale pink (oleiferous) in fresh material; the reaction 

in dried material is less reliable. Buyck (1989, 1991a) suggests that cresyl blue is useful 

in determining the metachromatic reaction of laticifers and cystidia. Cresyl blue also acts 

as a general stain taken up by hyphal walls and emphasising different contents of cells. 

Some variation may occur in some reactions. Few sequestrate species have been 

tested, and without a thorough examination of a very large number of species, chemical 

reactions are not likely to be useful in differentiating even similar species. Thiers (1984a) 

found that most chemical tests were ambiguous at best and deceptive at worst. 

Latex production 

Agarics in various families will exude a hyaline liquid when cut but few are colored or 

milky; this feature in conjunction with others distinguishes Lactarius from other genera 

(Hesler and Smith 1979; Buyck 1989). The production of latex is one character used to 

distinguish Lactarius from Russula, although the presence of laticiferous elements in the 

basidioma may also be considered when specimens do not exude a latex (Singer and 

Smith 1960; Hesler and Smith 1979; Pegler and Young 1979; Beaton et al. 1984b). 

Latex in Lactarius species may be scant or abundant with a color range from watery to 

whey-like, white, yellow, orange, red or blue. The white latex of some species slowly 

changes to yellow or violet when exposed to air. The Lactarius sequestrate relatives 

have white to cream colored latex with only one North American exception, which has 

orange latex (Thiers 1984a). Latex production is best observed in young basidiomata, 

because a milk-white latex may become whey-like with age. In species which feature a 

water-like latex when young, the latex may simply appear to be absent in old 
specimens. Specimens collected in dry weather or not cut and examined in the field at 

time of collection often dry so much that no latex exudes (Thiers 1984a,b). 
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Spore color in mass 

An important character distinguishing sequestrate taxa from Russula and Lactarius is 

that sequestrate taxa do not produce a spore print (Singer and Smith 1960; Peg ler and 

Young 1979, 1981; Buyck 1989). Therefore a feature of importance in the identification of 

Russula species, spore print color, is not easy to determine in sequestrate taxa. In most 

cases, the color of their spore color in mass is observed in the chambers of the gleba of 

fresh or dried specimens, or in a few cases in spore mounts in 5% KOH (Singer and 

Smith 1960; Peg ler and Young 1979). In some species, spores change color as they 

mature, so it is important to observe the color of spores from several basidiomata in a 

collection. Most sequestrate taxa have spores that are white to pale yellow in mass, 

but some have darker colored spores which are more readily apparent in the mature 

gleba. Spore color in mass is useful at the species level and may also be useful to link 

sequestrate taxa with sections in Russula. 

Habitat and host associations 

Sequestrate Russulales have been found in a wide diversity of habitats, from 

coastal sand dunes to tropical forest. Most are thought to be ectomycorrhizal with 

various trees and shrubs, so their distribution is closely related to that of the host plants 

(Newman and Reddell 1987; Molina et al. 1992). In Australia most forest trees form 

ectomycorrhizae, including Eucalyptus (Myrtaceae), Allocasuatina (Casuarinaceae), 

Acacia (Leguminosae), and Nothofagus (Fagaceae). In New Zealand, Nothofagus and 

Leptospermum (Myrtaceae) are the main ectomycorrhizal hosts. North American species 

are also associated with various Angiosperm and Gymnosperm families. Other plant 

associates have been suggested for tropical species e.g. Dipterocarpaceae (Thoen 

1993; Buyck et al. 1996). Different suites of sequestrate species tend to occur with 

different plant associates, and some species may be restricted to certain host genera. 
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Microscopic characters 

Due to the reduction in form of many sequestrate taxa, microscopic characters are 

essential to distinguish species and in conjunction with other characters are useful to 

determine affinities with sections in Russula and Lactarius. Singer and Smith (1960) 

illustrate only a few microscopic characters. Beaton et al. (1984) have more illustrations, 

but their species concepts are broad and sometimes include details from specimens 

which do not match the holotype (see Ch. 4, 5). 

Microscopic characters can be measured and expressed in a number of ways. For 

identification and general descriptive purposes, ranges (min-max) are the most effective 

way to show the variation that may be encountered within a species. Statistical 

analysis of dimensions, e.g. of spores, may be useful when differentiating a group of 

closely related species, but significant differences of means are of uncertain value if 

ranges overlap substantially (Senn-Irlet 1995; Brandrud 1996). Seldom does one 
character make the difference. 

Pileus and peridium 

The terms "peridium" and "peridiopellis" will be used hereafter for all sequestrate 

basidiomata to alleviate confusion with the terms "pileus" and "pileipellis" used for 

agaricoid Russulales. Thickness of the peridial context and peridiopellis should be 

recorded. Environmental conditions such as soil compaction and drying of the basidioma 

may affect these measurements. Peridial cystidia should also be noted, as this feature is 

important in differentiating several species. See section on cystidia (below) for details. 

The structure of the peridiopellis is generally stable and consistent within a species, 

even in immature basidiomata. Diversity in the structure and composition of the peridium 

is one of the more important characters, both at generic and species levels, in the 

sequestrate Russulales (Lebel and Castellano 1998 b; Lebel and Trappe 1998b). 

Examination of a radial section through the peridium in conjunction with surface views is 

generally the most informative (Figure 3.5 a, b, c). The peridium may differ in 

composition and structure depending on 
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a. b. 

c. d. 

Figure 3.5 Features of the peridium and peridiopellis. a. Radial section 
through basidiome, showing stipe-columella and gleba structure; b. Microscopic 
section of peridium showing, peridiopellis structure, peridial context, and 
hymenium; c. general basidiome; d. surface view of peridiopellis with suprapellis 
of clavate cystidia overlying an epithelial subpellis. 
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where a section is taken. If a columella is present, sphaerocysts are more likely to occur 

in the peridial context near the columella than further away. Hyphal tips or cystidia are 

more likely to be undamaged and denser near the center and at the margin or base of the 

basidioma than in between. Several sections from different regions of the basidioma 

should be examined for comparison. 

The peridial context is usually composed of occasionally gelatinised, interwoven 

hyphae of varying diameter, with or without sphaerocysts. The peridiopellis is 

composed of one to several layers and is generally of two main types: an 

undifferentiated layer of repent or ascendant hyphae, or differentiated in a variety of 

ways. If the peridiopellis is composed of a single layer, it is called a suprapellis. If two 

layers are distinguishable, the outer layer is called the suprapellis and the inner layer 

next to the peridial context is called the subpellis as shown in figure 3.5 a (Bas 1969; 

Largent et al. 1987). The five main types of peridiopellis structure recognised in this 

paper generally follow those of Largent et al. (1987). Taxa with a two-layered 

peridiopellis may have more than one type, such as a turf suprapellis overlying an 

epithelial subpellis. Similar peridiopellis types may have arisen from different hyphal 

layers, and are not necessarily homologous in origin. 

Peridiopellis types 

undifferentiated: peridiopellis which is not distinct from the peridial context (Figure 3.6 a). 

cutis: hyphae arranged more or less parallel to the surface and hyphal cells usually 

relatively long and narrow, though some inflated cells may be present (Figure 3.6 b). 

epithelium: several layers of inflated, ± isodiametric cells of larger diameter than in the 

context, compactly arranged with minimal intercellular spaces (Figure 3.6 c). 

cellular: a single layer of clavate to globose, ± isodiametric cells (Figure 3.6 d). 
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trichodermium: surface hyphae unequal in length, may be several cells long and project 

more or less vertically from the underlying context; the terminal cells may be cystidoid. 

Some intergadation between a trichodermial and turf peridiopellis occurs (Figure 3.6 e). 

turf: the surface hyphae and/or cystidia are more or less arranged like blades of grass in 

a lawn, generally as single elongated cells (Figure 3.6 f). 

Any of the peridiopellis types may be embedded in a gelatinous matrix, e.g. ixocutis, 

ixotrichodermium. The presence of gelatinised hyphae in the peridiopellis or peridial 

context is distinctive of a small number of species, but is generally more common in the 

sequestrate relatives of Lactarius than in the relatives of Russula. 

The three most important types of differentiated peridiopellis in sequestrate 

Russulales are the epithelium, trichodermium, and cutis. The presence of an epithelial 

peridiopellis is used to differentiate Cystangium, which has an epithelium, from 

Macowanites and Elasmomyces which do not (Singer and Smith 1960). Gymnomyces 

as currently defined, encompasses the full range of peridiopellis structures. Singer and 

Smith (1960) divided the genus Martellia into three sections, Protocystangium, Martellia, 

and Matte Iliella. Section Protocystangium with three described species was 
characterised by an epithelial peridiopellis, section Martelliella and Martellia by a 

peridiopellis that was undifferentiated or present as a turf. An epithelial peridiopellis 

appears to be more common in the Australian and New Zealand collections examined 

than in the North American. To parallel the division between the agaricoid genera, a new 

genus will be proposed for species with an epithelial peridiopellis in Martellia and 

Gymnomyces (Ch. 4). All but rare species in Arcangeliella and Zelleromyces have a 

trichodermium or cutis (Singer and Smith 1960; Hes ler and Smith 1979; Thiers 19846; 

Methven 1997). Further examination of these genera is necessary before similar 

distinctions can be made. 

Stipe-columella 

The stipitipellis (hyphae of the outer portion of the stipe) may be of repent hyphae 

undifferentiated from the trama or differentiated as in the peridiopellis. This character is 

generally consistent within a species. The stipe and columella context are generally 
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heteromerous, typically with vertically oriented columns of sphaerocysts and interwoven 

hyphae, though a few species have only scattered nests of sphaerocysts present 

Gleba 

The structure of the hymenophoral trama and subhymenium have been used to 

differentiate species and genera of sequestrate Russulales. The hymenophoral trama is 

usually of interwoven, hyaline hyphae, 1.5-3.5 gm diameter (Figure 3.7 a). A few 
species have scattered to abundant inflated hyphae up to 6-8 gm diameter or 
gelatinised hyphae present, though this appears to be more common in the Lactarius 

lineage. The presence of hyphae with refractive or oily contents which are conspicuous 

due to shape, color, contents or wall ornamentation are also useful in distinguishing 

species. 

Laticiferous hyphae and latex production 

The presence of laticiferous hyphae in the peridial context or hymenophoral trama 

has been used to differentiate the Russula and Lactarius lineages. Some authors feel 

that the presence of latex is useful at a specific level but not at higher levels (Peg ler and 

Young 1979; Zang and Yu 1990). Although different developmental stages and 

environmental conditions affect latex production, the presence of abundant laticiferous 

hyphae suggests a strong relationship to Lactarius rather than Russula. The hyphae 

may be quite broad (7-14 gm) or narrow (3-7 gm), though generally are broader than 

other contextual or tramal hyphae. In the hymenophoral trama of the Lactarius lineage, 

laticiferous hyphae extend into the hymenium as pseudocystidia; Russula and its 

sequestrate relatives lack pseudocystidia. In KOH or Melzer's reagent the contents of 

the laticiferous hyphae appear refractive or oily, often with a slight yellow tint. 

Sulfovanillin has been used to differentiate laticiferous and oleiferous hyphae in fresh 

material: the contents of laticiferous hyphae stain dark purple-black while oleiferous 

hyphae stain pale pink. 
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hymenium 

hymenophor 
trama 

a. b. 

Figure 3.7 a. general hyrnenophoral trama structure; b. subhymenium 
of inflated cells, eg. Macowanites inflatus Lebel sp. prov. 
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Hymenium and subhymenium 

The hymenium is the spore bearing layer with a palisade of basidia, basidioles and 

cystidia. The subhymenium is the layer directly below the hymenium, from which the 

hymenial elements originate. The subhymenium is generally uniform, usually of narrow 

intertwined, hyaline hyphae which are smaller, shorter and more branched than the 

basidia directly above, often appearing ± isodiametric in cross section (Figure 3.7 a). In 

some species it is composed of large inflated cells (Figure 3.7 b) or gelatinised hyphae. 

The structure of the hymenium and subhymenium may be useful to distinguish otherwise 

similar species. 

Sphaerocysts 

Sphaerocysts are inflated cells, 12-35 j.tm in diam, that form a rosette around a central 

hyphal strand (the initiating hyphae). They may appear as irregular "nests" or bands or 

columns (Reijnders 1976; Watling and Nicol 1980). Sphaerocysts may be found in the 

peridiopellis, peridial context, hymenophoral trama or rarely in the subhymenium but do 

not necessarily occur in any of these tissues. Several species have inflated cells in the 

peridiopellis or subhymenium, but they lack the central hyphal strand of sphaerocyst 

nests or bands. Largent et al. (1987) restrict usage of the term "sphaerocyst" to the 

Russulales and apply "sphaerocyte" to inflated cells occuring in other families, such as in 

the peridiopellis or veil of Amanita or Lepiota. 

The presence or absence and abundance of sphaerocysts in the hymenophoral trama 

were used by Singer and Smith (1960) and Peg ler and Young (1979) to separate certain 

sequestrate russuloid genera. In their systems, Macowanites, Cystangium, and 

Gymnomyces have sphaerocysts in the trama. Elasmomyces and Made Ilia lack them or 

when present they occur only at junctions of tramal plates. Scattered inflated cells have 

been observed in the hymenophoral trama of some Made& species but they are not 

truly sphaerocysts (Singer and Smith 1960; Trappe and Castellano 1986). Singer and 

Smith (1960) found that Arcangeliella and Zelleromyces may or may not have 
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sphaerocysts in the hymenophoral trama. The presence of sphaerocysts in the 
hymenophoral trama varies within a basidioma and with maturity. This character is of 

taxonomic significance only at the species level (Lebel 1998b). 

Basidia 

Shape and size of basidia vary considerably in the Russulales (Hes ler and Smith 

1979; Buyck 1991a). Shapes range from cylindrical to broadly clavate between species 

and are generally consistent within a species (Figure 3.8). Dimensions should be given 

as the range (minlength-maxlength x minwidth-maxwidth) of at least 20 basidia, with 

unusually extreme sizes added in parentheses. Sterigmata should be measured and 

listed separately. Basidium size in the sequestrate taxa ranges from 20-60 x 7-15 gm, 

with most taxa in the range 25-40 x 8-13 jim (Figure 3.9). A few species have 
unusually long and slender basidia, e.g. Gymnomyces dendriticus sp. ined. 45-62 x 7-9 

gm, or short and broad basidia e.g. Macowanites youngii sp. ined. 18-25 x 12-15 gm, 

but the majority are similar in size. Sterigma length and shape can also be characteristic 

of a species, though species with mono- or bi-sterigmatal basidia tend to have more 

robust sterigmata than 4-sterigmatal species. Some species have a range in the number 

of sterigmata, but generally a dominant number is present. Species of Arcangeliella and 

Zelleromyces tend to have longer more cylindrical basidia, with more robust sterigmata 

than relatives of Russula. 

Cystidia 

The term cystidium has been applied to almost every type of sterile element of the 

lamellae, peridiopellis, and stipitipellis which is morphologically or chemically different from 

other elements. Cystidia have received different names according to their position, 

morphology, ontogeny, and properties of their contents, the interpretation of which can 

vary with the author. The Russulales are generally considered to have one of two 

types of gloeocystidia, either pseudocystidia (termination of laticiferous hyphae) or 

macrocystidia (termination of tramal hyphae). These cystidia are tramal in origin and 
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Figure 3.8 Basidium shapes. a. subcylindrical; b. clavate; c. globose 
clavate/pyriform; d. dimensions of basidia, 1= length, w= width, sl= sterigmata 
length, and sw= sterigmata width. 
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Figure 3.9 Range in basidium size for 55 species of sequestrate relatives 
of Russula. The axes show average lengths versus average widths for 20 
basidia. 
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Figure 3.10 Cystidial shapes and examples of some apices common in the 
sequestrate Russulales. a. cylindrical; b. clavate; c. mucronate-capitate apex; 
d. rostrate apex; e. lecythiform (ten-pin); f. dendritic. 1= length, w= width. 
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Figure 3.11 Range in cystidium size of 55 species of sequestrate relatives of
 
Russula. Shown as average length versus width pm (n=20).
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project into and usually beyond the hymenium or peridial surface. According to Buyck 

(1988, 1991 b) the absence of pseudocystidia in the hymenium of Russula is a constant 

feature and a good difference from Lactarius. 

As with Russula, hymenial and peridial cystidia in the sequestrate species show 

considerable variation and many useful taxonomic characters. Buyck (1989,1991 b) 

listed several features which should be noted. Due to the gradual fusion of lamellae into 

locules, terms applying to the position of cystidia such as cheilocystidia (marginal) and 

pleurocystidia (sides of lamellae) no longer apply in many sequestrate species. 

However, species with a lamellate-sublamellate gleba, in which the orientation of the 

lamellae is distinct, should be examined closely and cystidial position differentiated. 

Many sequestrate species lack hymenial cystidia altogether, a useful in distinguishing 

certain species. 

Dimensions of cystidia should be given as a range, minlength-maxlength x minwidth

maxwidth, of at least 20 cystidia, with unusually extreme sizes shown in parentheses 

(Figure 3.10). Hymenial cystidium size in the sequestrate taxa ranges from 10-90 x 5-22 

gm, with the majority of species in the 25-55 x 6-13 gm range (Figure 3.11). This feature 

may turn out to be useful at the species or generic level, e.g. the majority of species in 

Cystangium have abundant, large hymenial cystidia. Various useful terms to describe 

shape and apices of cystidia are defined and illustrated in (argent et al. (1987) and 

Figure 3.10. Cystidia shape is quite variable even within a basidioma, though a few 

species have distinctive cystidia, e.g. Macowanites rostraticystidium sp. fined., in which 

the hymenial cystidia have elongated rostrate apices (Figure 3.10 d) and Gymnomyces 

dendriticus sp. fined., which has dendritic (branched) peridial cystidia (Figure 3.10 f). 

The point of origin in the trama or subhymenium, in conjunction with other characters, 

can help differentiate similar species. The abundance of cystidia can vary within a 

basidioma, within a species, or with developmental stage. Other than in general terms, 

abundance of cystidia is not helpful taxonomically in the sequestrate genera. 
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Spores 

Basidiospore form and surface ornamentation can be used to characterise species 

(Buyck 1989, 1991a; Peg ler and Young 1979, 1981). Importance was attached to the 

basidiospores of Russula from an early stage; Fries (1874) included basidiospore details 

in his generic description and Quelet (1886) separated Lactarius and Russula from other 

agarics in the "Asterospori" on the basis of spore morphology. Melzer (1924) published 

the first, brief classification of Russula based on spore morphology. Since then many 

workers have stressed the importance of spore morphology in characterising species 

(Blum 1962; Josserand 1941, Pearson 1950; Romagnesi 1967; Beaton et al. 1984b; 

Buyck 1989, 1991a). Standardisation of spore terminology is also important: general 

rules applying to all fungal groups have been suggested and should be followed where 

possible. Toledo (1994) suggests a standardised format for descriptions of spore 

morphology that may be used with light microscopy or electron microscopy: spore 

shape, ornamentation, color, content, wall layers, hilar appendix symmetry, polarity, 

size, and reagent reactions. Spore characters should be examined from thin sections of 

gleba in several different regions within a basidioma to increase the chance that mature 

spore ornamentation will be included. 

All Russula and Lactarius spores develop heterotropically and are ballistosporic in 

structure, unlike those of sequestrate taxa which may fall along a gradient of heterotropic 

or orthotropic development (Miller and Miller 1988; Miller 1988a). Sequestrate species 

with heterotropic spores generally have the least reduced basidioma form. The shape of 

spores of sequestrate Russulales is as variable as in Russula and Lactarius, ranging 

from ellipsoid to globose, and rarely elongate (Figure 3.12). Spore shape was 
determined on the basis of the length-width ratio (Q) for 30-35 randomly selected spores 

in 5% aqueous KOH (Table 3.1). Buyck (1989) whose categories were based on 

those of Bas (1969) was used as a guide. 

Table 3.1 Spore shapes based on Q-ratio (length/width) according to Buyck (1989) for 
Russula and Bas (1969) for section Lepidella. 

Spore shape Q-ratio (Bas) ) Q-ratio (Buyck) 
globose 1.0-1.05 1.01-1.05 
subglobose 1.05-1.15 1.06-1.12 
broadly ellipsoid 1.15-1.3 1.13-1.22 
ellipsoid 1.23-1.39 
elongate 1.3-1.6 >1.40 



54 

a. 

w. 

d.c. 

Figure 3.12 Spore shapes based on length-width ratios. a. subglobose; b. 
globose; c. ellipsoid ; d. elongate. 1= length; w= width. (see Toledo 1994 for 
more details). 
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In Australian sequestrate Russulales the importance of spore shape is restricted to 

species. As can be seen, globose to subglobose spores are the most common, while 

broadly ellipsoid or elongate spores are rare (Figure 3.13). 

As with Russula, apart from a few species with exceptionally large or small spores 

(e.g. Gymnomyces megasporus 12-16 gm diam versus Macowanites nothofagi sp. 

fined. 5-7 x 5-6.5 gm), variation in spore size within Australian and North American 

sequestrate taxa is too small to be of much importance in the identification of most 

species (Figure 3.13). Dimensions should be given as minlength-maxlength x minwidth

maxwidth (mean length ± SE x mean width ± SE, n = 30-35), Q ratio. Variation in spore 

dimensions and the effect of increasing number of spores measured on the average 

dimensions were examined. Three species were chosen with Q ratios covering the 

range exhibited by sequestrate relatives of Russula. 60 randomly selected spores were 

measured and average lengths and widths obtained for different numbers of spores. For 

all three taxa, the variation in average length - width measurements stabilised after 30-35 

measurements (Figure 3.14). Measurements should not include the ornamentation or the 

hilar appendix. Caution is needed in interpretation of spore dimensions as some authors 

(e.g. Zeller, Singer) include ornamentation in spore measurements. Care should also be 

taken in those species with variable sterigmata number: one and two sterigmatal basidia 

often have larger spores than three or four sterigmatal basidia. Ecological conditions can 

sometimes affect spore size as well. 

Hi lar appendix 

Other terms for the projection at the basal end of the spore include hilum, hiliferous 

appendix (introduced by Romagnesi 1967), and apiculum (introduced by Josserand, 

1952). The sequestrate relatives of Russula range from truly ballistosporic to 

statismosporic, therefore some variation in the site (central or not), angle (straight or not), 

and shape of the hilar appendix can be expected, though within these two forms there is 

not much variation (Figure 3.15). This variation can be found in all genera. Variation in 

length of the hilar appendix, from 0.5-2 pm appears to be related to the height of the 

ornamentation, not the size or shape of the spore (Buyck 1991). 
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Figure 3.13 Variation in spore shape for 55 species of sequestrate relatives 
of Russula, as shown by length versus width measurements of 30-35 randomly
selected spores for each species. The lines show 0-ratios of 1.0 globose, 
1.12 maximum for subglobose, 1.23 maximum for broadly ellipsoid (Table 
3.1.) 
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Figure 3.14 Variation in spore dimensions and the effect of increasing number 
of spores measured on the average length and width of the spores of a species. 
60 randomly selected spores were measured for three species with widely 
different Q-ratios. 
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Plage 

The region above the hilar appendix which can often be differentiated by the 

absence of or at least poorly developed ornamentation, is termed the plage (Figure 

3.15). The degree of amyloidity of the plage is important taxonomically, characterising 

large divisions within Russula (Buyck 1991). However Peg ler and Young (1981) and 

Buyck (1990,1991) suggested that an amyloid plage has arisen several times within the 

Russulales, and that an inconspicuous, inamyloid plage is characteristic of 

statismospores. In the majority of sequestrate species, the plage is either missing or 

inamyloid. This character may be useful in conjunction with other characters to 

differentiate similar species. 

Ornamentation 

Observations of spore ornamentation in Russula and Lactarius can be on spores 

from spore print, the spores being assumed to be mature or they would not have been 

discharged. The sequestrate Russulales however, generally do not discharge their 
spores. Consequently no definitive distinction between mature and immature spores is 

possible. As spores mature, the ornamentation grows. ornamentation form and size are 

therefore best determined from basidiomata with abundant, well formed spores and then 

from individual spores with the best developed ornamentation. 

Detailed observation of spore ornamentation should be in mounts in Melzer's 

reagent. Scanning Electron Microscope (SEM) photographs are useful to aid 

interpretation of spore ornamentation patterns, though illustrations and descriptions 

should be in terms of structures visible by light microscopy. SEM pictures of spores of 

Russulales have been published by Peg ler and Young (1979, 1981), Beaton et al. 

(1984) and Miller and Miller (1988). The height of ornamentation should be given as a 

range of height of elements, i.e. 0.2-0.5 j.tm. All spores have some low ornamentation, 

but it is the upper limit which is important (Figure 3.16). This character may be useful to 

differentiate similar species. 

As with Russula and Lactarius, difficulties with describing spore ornamentation in the 

sequestrate Russulales arise from the combinations of ornamentation that can occur not 
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plage
Hilar appendix 

Figure 3. 15 Site and shape of hilar appendix and plage. I= hilar appendix 
length. 
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only within a species but even on a single spore (Buyck 1991a). Various authors have 

defined different spore ornamentation patterns (Romagnesi 1967; Perreau and Heim 

1971; Hes ler and Smith 1979; and Buyck 1991a) based upon differences in isolated 

elements, the degree of reticulation formed by lines or ridges, and the height and density 

of elements. Buyck (1991) provides a discussion of the various authors' terminology. 

Listed below are the definitions used in this thesis. 

isolated: elements with no connections between them. (Figure 3.16 a-d) 

rod: cylindrical, almost the same width from base to apex, with a blunt apex; appears 

more or less round in top view (Figure 3.16 a.) 

wedge: rectangular or rod-like with a blunt apex in side view; from top view narrower 

than wide (Figure 3.16 b.) 

spine: wider at base than apex, apex subacute to acute (Figure 3.16 c.) 

wart: much wider at base than apex, apex acute to blunt (Figure 3.16 d.) 

clustered: mostly isolated projections but with scattered clusters of 2-5 neighbouring 

elements coalescing or connected by short lines (Figure 3.16 e.) 

connected: projections connected by linear, curved or branched lines or ridges of 

varying height or in which it is impossible to recognise isolated elements (Figure 3.16 f-j.) 

incomplete reticulum: at least some lines or ridges joined to form an occasional mesh 

(sometimes the bases of isolated elements coalesce in low ridges). (Figure 3.16 f, g.) 

zebroid ridges: a special case where the lines or ridges are oriented to produce lines like 

a zebra in side-view, with few cross connections (Figure 3.16 g.) 

complete reticulum: lines or ridges form an interconnected net (Figure 3.16 h-j.) 

spinose-reticulate: sparse to abundant spines connected by a low reticulum (Figure 

3.16 I.) 

winged: a special case where the ornamentation is composed of branched, 
interconnected ridges of varying height but usually >1 gm (Figure 3.16 j.) 
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e. 
f. g. 

h. J. 

Figure 3.16 Spore ornamentation, a. rods and spines; b. wedges; c. spines; 
d. warts; e. clustered; f. incomplete reticulum; g. zebroid; h. low, complete 
reticulum; i. spiny-reticulum; j. winged. 
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Basidiospore ornamentation remains constant and characteristic at the specific level 

but the range of ornament form is distributed throughout the family and is rarely 

characteristic of the section or genus (Peg ler and Young 1981; Hes ler and Smith 1979). 

In conjunction with other characters, spore ornamentation may be used to define 

species. Completely reticulate spore ornamentation is uncommon in Russula (Peg ler 

and Young 1981), but common in certain sections in Lactarius (Hes ler and Smith 1979). 

General summary 

The characters traditionally used in describing and differentiating Russula and 

Lactarius vary in usefulness for the sequestrate taxa. No single feature distinguishes 

genera within the sequestrate Russulales; instead a combination of 2-3 characters, such 

as basidioma form, glebal structure and peridiopellis structure are required. 

Bougher et. al. (1993) showed that considerable phenotypic plasticity in basidioma 

macromorphology occurs within certain lineages (e.g. Hydnangium-Podohydnangium-

Laccaria). This range in phenotypic variability appears to be greater in certain families 

than others; sequestrate forms either never evolved or have become extinct. In the 

Russulales, general basidioma form is important at the generic level. 

Taxonomists disagree on the importance of some characters. Singer and Smith 

(1960) delimited the genera Marteffia and Gymnomyces by a single character, presence 

or absence of sphaerocysts in the hymenophoral trama, and considered the presence of 

a latex an important character at the generic level as in the agaricoid Russulales. Peg ler 

and Young (1979) and Beaton et al. (1984), however, questioned the primary 

importance of a latex at the generic level and emphasised the importance of spore 

ornamentation. The variable nature of sphaerocyst distribution within a basidioma, and 

at different maturity levels within a species, reduces the value of this character at the 

generic level. The debate on latex production and laticiferous hyphae continues, though 

a growing consensus appears to be that these are not as strong characters as 

previously thought (Buyck 1995a; Thiers 1984a,b). For the moment, the presence of 

abundant laticiferous hyphae or latex production should be considered to indicate a 

strong affinity with Lactarius rather than Russula. 
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While spinose or isolated ornamentation is infrequent in Lactarius, it is present in 

many different sections (Hes ler and Smith 1979); reticulate spores are found in various 

sections of Russula, both tropical and temperate (Peg ler and Young 1979, 1981; Buyck 

1989, 1991a). If the idea is to parallel sequestrate with agaricoid taxa, then spore 

ornamentation is not a strong generic character in the sequestrate taxa but is useful to 

distinguish species. 

In this study peridiopellis structure was found to be generally consistent within a 

species at all developmental stages. It was this character that Singer and Smith (1960) 

used to distinguish Cystangium from Macowanites and Elasmomyces. They also 
divided the genus Martellia into three sections, Protocystangium, Martellia, and Martelliella 

on the basis of peridiopellis structure. Section Protocystangium was characterised b y 

an epithelial peridiopellis, section Martelliella and Martellia by a peridiopellis that was 

undifferentiated or present as a turf. An epithelial peridiopellis appears to be quite 

common in the Australian and New Zealand collections examined. In order to parallel the 

division between the agaricoid genera, a new genus will be proposed for species with 

an epithelial peridiopellis in Martellia and Gymnomyces. Further examination of 

Zelleromyces and Arcangeliella may call for similar revision. 

The highly specialised habit and concomitant reduction in form of many sequestrate 

taxa makes determining affinities within Russula and Lactarius difficult. This study 
attempts to fill some of the gaps in knowledge of sequestrate fungal morphology that 

may enable us to hypothesise relationships. Once we have this information and have 

standardised it and filled in any other gaps (lack of collections of tropical sequestrate taxa 

and knowledge of Russula and Lactarius from Australia and New Zealand) as suggested 

by Buyck (1995b;1996) we can make some preliminary hypotheses. These 

hypotheses could then be tested with molecular techniques, as has been done for other 

sequestrate lineages, showing the close relationships and the polyphyletic nature of 

many of these taxa (Baura et al. 1992; Bruns et al. 1989). 
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Abstract 

Type species of the genera of sequestrate Russulales (Arcangeliella, Cystangium, 

Elasmomyces, Gymnomyces, Macowanites, MatteNa, and Zelleromyces) were studied 

and original descriptions supplemented with additional information. Illustrations of 

microscopic characters are provided for the first time for some species and supplemented 

for others. References relating to each taxon are listed under each description. 

Characters used to define genera were re-examined and found to be of limited use at the 

generic level. Emphasis is placed on the structure of the peridiopellis, which was found 

to be a more stable character than others used previously to define genera in the 

sequestrate Russulales. Proposed realignments include i) merging Marie ilia with 

Gymnomyces; ii) merging Elasmomyces with Macowanites; iii) redistributing some 

species of Marteffla into Gymnomyces; iv) redistributing species of Elasmomyces among 

Macowanites and Cystangium, depending upon the structure of the peridiopellis; and v ) 

proposing a new genus (Gen. prov., typified by Gymnomyces seminudus) which will 

accommodate Marternia species not fitting into Gymnomyces. 

Introduction 

The sequestrate genera Macowanites, Elasmomyces, MarteNa, Gymnomyces, 

Cystangium, Arcangeliella and Zelleromyces have long been recognised as relating more 

closely to Russula and Lactarlus than to other sequestrate fungi on the basis of 

similarities in spore ornamentation, tissue anatomy and overall basidioma morphology 

(Bucholtz 1902; Malencon 1931; Singer 1932; Heim 1948; Singer and Smith 1960). 

Melzer (1924) introduced the use of an iodine solution for study of the ornamentation of 

spores of the Russulales. By use of Melzer's solution, Malencon (1931) established the 

firm relationship of spore ornamentation of sequestrate to agaricoid Russulales. His 

accomplishment was overlooked by other taxonomists dealing with sequestrate 

Russulales until the late 1940's, an oversight that produced considerable confusion in 

generic and phylogenetic relationships. 

Kreisel (1969) proposed the order Russulales to accommodate both agaricoid and 

sequestrate groups. Pegler and Young (1979) emended the definition of the order, 

recognising two families: Russulaceae with heterotropic (asymmetric) and ballistosporic 

(forcibly discharged) spores, containing Russula, Lactarius, Macowanites, Arcangeliella, 



65 

and Cystangium; and Elasmomycetaceae with orthotropic (symmetric) and putatively 

statismosporic spores, containing Elasmomyces, Zelleromyces, Matte Ilia, and 

Gymnomyces. However, Miller (1988 a,b) and Miller and Miller (1988) found that spore 

symmetry may vary within a sequestrate basidioma and development of orthotropic and 

heterotropic spores in the Russulales was similar, forming a continuum. Circumscription 

of families and genera in the Russulales based on spore symmetry can therefore be 

considered artificial. 

Singer and Smith (1960) and Smith (1963) described ca 60 species of sequestrate 

Russulales from North America and defined generic limits. Later workers have continued 

to use their concepts with few changes. However, few illustrations were provided, so 

interpretation of some characters is difficult; also certain characters are missing from many 

descriptions, so complete comparisons of genera are difficult. 

Preliminary examination of recent collections from Australia and New Zealand 

revealed a much higher diversity than previously recognised for russuloid sequestrate 

fungi, a five-fold increase in the number of species (Lebel and Castellano 1996). It 

became clear that a re-examination of the generic types was needed to provide a basis 

for determining relationships among described sequestrate Russulales and new taxa. In 

this paper the results of our examination of holotypes of type species of all seven 

sequestrate genera of Russulales sensu Singer and Smith (1960) are presented. 

Complete descriptions, including many microscopic features not previously described or 

illustrated, are provided. 

Materials and Methods 

Many characters used in the taxonomy of Russula and Lactarius can be utilised for 

the sequestrate species, even though the reduced form of the basidiomata of some 

species can complicate interpretation of some characters (Singer and Smith 1960; Buyck 

1989, 1995a; Fatto 1995). More information on characters useful for identification of 

sequestrate Russulales can be found in Lebel and Trappe (1998a.) 

Data on macroscopic features are based on original descriptions and notes with 

collections. Descriptions are emended as necessary from observation of dried 

specimens to provide complete descriptions in a standardised format. Habitat and 
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fruiting details, such as associated vegetation, are based on information in original 

descriptions. Names of herbaria are abbreviated according to Holmgren et al. (1990). 

Microscopic features observed with a light microscope are described from free-hand 

sections of rehydrated specimens mounted in Melzer's reagent or 5% KOH after the 

methods of Castellano et aL (1989). Measurements were made at 1000x or 400x with a 

calibrated optical micrometer. References to Scanning Electron Microscope (SEM) 

photos and other studies of relevant material are listed after the nomenclatural description 

of each taxon. Important characters of each species are illustrated. 

Taxa are presented alphabetically by genus. Original descriptions or diagnoses are 

quoted at the beginning of all generic descriptions and utilised in the emended species 

descriptions. 

Macroscopic characters 

General form 

The general form of the basidiomata of sequestrate relatives of Russula ranges from 

distinctly stipitate with an exposed, lamellate hymenophore to astipitate with a 
completely enclosed, chambered hymenophore (Figure 4.1). The general form is 

important at the generic level within the sequestrate Russulales, differentiating the more 

agaricoid forms of Macowanites, Cystangium, Elasmomyces, and Arcangeliella from the 

more reduced forms of Gymnomyces, Martellia, and Zelleromyces. 

The tissue containing the hymenium and associated sterile structures is called the 

gleba. Depending upon species, the gleba varies from sublamellate to loculate with 

considerable variation in the size and shape of the chambers. Many traditional 

characters related to lamellae, such as attachment, degree of forking, or position of 

cystidia, are of some use only in the more agaricoid taxa. 
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Figure 4.1 Basidioma variation in the Russulales. 

a. b. 

C. (:)
 

Figure 4.2 a. The best location on the basidioma for examining peridium 
structure; b. cross-section through the peridium showing the context and 
peridiopellis, composed of suprapellis and subpellis; c. surface view of the 
peridiopellis. 
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Chemical reactions 

In Russula, a variety of chemical tests have been utilised and a fairly standard list 

developed (Pearson 1950; Romagnesi 1967; Rayner 1970; Fatto 1995; Buyck 1989). 

These tests are not useful alone but in conjunction with other characters, can be 

important in determining affinities within sections in Russula and also in distinguishing 

between similar species (Buyck 1989). Many chemical tests do not work on dried 

herbarium specimens; unfortunately none of the original descriptions of sequestrate taxa 

provide this information for fresh material. 

Microscopic characters 

Peridium 

As with Russula and Lactarius, the taxonomic value of the peridial structure of 

sequestrate taxa lies in its diversity, especially of the peridiopellis (sometimes termed 

the "epicutis"). Microscopic examination of a longitudinal section through the basidioma, 

in conjunction with surface views, are generally the most informative (Figure 4.2 a, b). 

Several sections from different regions of a basidioma and, if available, basidiomata of 

different ages should be examined for comparison as compaction or age may disrupt the 

peridiopellis of sequestrate taxa. The peridial context is usually composed of 

interwoven hyphae of varying diameter with or without sphaerocysts. The peridiopellis 

is composed of layers, the number of which can vary with the species. It is generally of 

two main types: an undifferentiated layer of repent or ascendant hyphae; or 

differentiated in a variety of ways. If the peridiopellis is composed of a single layer, it is 

called a suprapellis. If two layers are distinguishable the outer layer is called the 

suprapellis and the inner layer next to the context is called the subpellis (Figure 4.2). 

The four main types of peridiopellis structure recognised in this paper generally follow 

those of Largent et eL (1987) and Smith et eL (1979) and are illustrated and described 

further in Lebel and Trappe (1998a). Species with a two-layered peridiopellis may 

have more than one type, such as a turf suprapellis overlying an epithelial subpellis. 
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Cystidia 

Cystidia are sterile cells which may occur in the peridium, stipe and hymenium of a 

basidioma. The position, presence, size, shape, abundance and contents of cystidia in 

conjunction with other characters have been used to differentiate otherwise similar 

species. Russula and its relatives have macrocystidia in the hymenium, and Lactarius 

and relatives tend to have pseudocystidia, which are extensions of the laticiferous 

hyphae into the hymenium (Buyck 1989, 1991b). 

Sphaerocysts 

Sphaerocysts are inflated cells, 12-28 gm in diam, that form a rosette around a central 

hyphal strand (the initiating hyphae). They may appear as irregular "nests" or bands or 

columns (Reijnders 1976; Watling and Nicol 1980). Sphaerocysts may be found in the 

peridiopellis, peridial context, and hymenophoral trama or rarely in the subhymenium but 

do not necessarily occur in any of these tissues. Several species have inflated cells in 

the peridiopellis or subhymenium, but they lack the central hyphal strand of sphaerocyst 

nests or bands. 

The presence or absence and abundance of sphaerocysts in the hymenophoral 

trama was used by Singer and Smith (1960) and Peg ler and Young (1979) to separate 

certain sequestrate russuloid genera. In their systems, Macowanites, Cystangium, and 

Gymnomyces have sphaerocysts in the trama, Elasmomyces and Made& lack them. 

Lactarius and its sequestrate derivatives, Arcangeliella and Zelleromyces, tend not to 

have abundant sphaerocysts in portions of the lamellae or !ocular trama distal to the 

peridium. The distribution of sphaerocysts may vary considerably within a basidioma. 

Spores 

The main character distinguishing sequestrate taxa from Russula and Lactarius is that 

sequestrate taxa are unable to produce a spore print (Singer and Smith 1960; Peg ler 

and Young 1979, 1981; Buyck 1989). Therefore spore print color, a feature of some 

importance in the identification of Russula species, is not easy to determine for 
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sequestrate species. In mature fresh specimens, or in well preserved dried specimens, 

the spore mass lining the glebal locules is best for determining color of Spore color in 

masse. 

Basidiospore form and surface ornamentation have received considerable attention, 

because they can be used to characterise species (Buyck 1989, 1991a; Peg ler and 

Young 1981). However, spore shape and ornamentation patterns are generally 

distributed throughout the family and are rarely characteristic of genera. Spore characters 

should be examined in thin sections of the gleba from several different regions within a 

basidioma to increase the chance that mature spore ornamentation will be included. 

Sequestrate taxa may have heterotropic or orthotropic spore development and may 

be ballistosporic or statismosporic in structure (Miller and Miller 1988; Miller 1988a). 

Spore shape was determined on the basis of the length-width ratio (Q) for 30-35 

randomly selected spores in %5 KOH, using Buyck (1989) as a guide (Table 4.1.) 

Buyck (1989) based his categories on those of Bas (1969). Dimensions are given as: 

minlength-maxlength x minwidth-maxwidth (mean length ± SE x mean width ± SE, n = 

30-35), Q ratio. Measurements do not include ornamentation or the apiculus. 

Table 4.1 Spore shapes based on Q-ratio (length/width) according to Bas (1969) for section 

Lepidella and Buyck (1989) for Russula. 

Spore shape Q-ratio (Bas) ) Q-ratio (Bucyk) 
globose 1.0-1.05 1.01-1.05 
subglobose 1.05-1.15 1.06-1.12 
broadly ellipsoid 1.15-1.3 1.13-1.22 
ellipsoid 1.23-1.39 
elongate 1.3-1.6 >1.40 

Spore ornamentation was observed by light microscopy of spores mounted in 

Melzer's reagent. SEM photographs are referred to wherever possible to aid 

interpretation of spore ornamentation patterns (though illustrations and descriptions are in 

terms of structures visible by light microscopy). As with Russula and Lactarius, 

difficulties with describing spore ornamentation in the sequestrate Russulales arise from 

the combinations of ornamentation that can occur not only within a species but even on 
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a single spore (Buyck 1991a). Various authors have defined different spore 

ornamentation patterns (Romagnesi 1967; Perreau and Heim 1971; and Buyck 1991a) 

based upon differences in isolated elements, the degree of reticulation formed b y 

connectives, and the height and density of elements. For further discussion of spore 

ornamentation patterns in the sequestrate Russulales see Lebel (1998a). 

Collections examined 

The descriptions are presented alphabetically by genus. Holotypes and isotypes 

were examined wherever possible; isotypes were examined and compared to type 

descriptions when holotypes were unavailable. Herbarium names are abbreviated 

according to Holmgren et. al. (1990). 

Arcangeliella borziana Cavara 1671, holotype NAP; isotype FH. 

Cystangium sessile Rodway 647, neotype K. 

Elasmomyces maffirolianus "Cavara type", holotype TO; isotype NY. 

Gymnomyces pallidus Rodway 299, holotype K; isotype HO. 

Macowanites agaricinus MacOwen 1211, holotype K; isotype FH. 

Martellia mistiformis "Mattirolo type", holotype FH; isotype NY. 

Zelleromyces cinnabarinus holotype MICH. 

Descriptions 

Arcangeliella Cavara, Nuov. Giorn. Bot. Ital. ser. 2, 7: 126 (1900). 

"Arcangeliella nov. gen. Peridium tenue, aegre separabile, basim versus 
interruptum vel laxe venoso-reticulatum, verticaliter a columella percursum; basis 
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substerilis, producta, bysso parvo donata; caro fragilis, minute cellulosa, Iactiflua; cellulae 

irregulares, e basi radiantes; basidia clavata, 4-3 sterigmata gerentia; sporae globosae, 

echinulatae; cystidia adsunt. Fungi gregarii hypogaei, carnosi, lactiflui." 

Type species: Arcangeliella borzianaCavara, Nuov. Giorn. Bot. Ital. ser. 2, 7: 126 

(1900). 

Octaviania borziana (Cavara) Svrcek, Flora CSR (1958) 

F.-Arcangeliella stephensii var. borziana (Cavara) Kreiglesteiner, Zeitschrift far 

Mykologie 6: 63-80 (1991). 

ILLUSTRATIONS: Cavara (1900), Nuov. Giorn. Bot. Ital. ser. 2, 7: figs. 1-16; Singer 

and Smith (1960), Mem. Torrey Bot. Club 9: figs. 75-79; Pegler and Young (1979), 

Trans. Brit. Mycol. Soc. 72: figs. 47-49; Pegler and Young (1981), World Pollen and 

Spore Flora 10: fig. 10 K-M. 

"Arcangeliella borziana nov. sp. Globosa, irregularis, oblonga, saepe biloba, 6-8 

mm. - 1,5-2 cm. diam., levis, molliuscula; peridio pertenui, fragili, prope basim nullo vel 

cribroso-reticulato, flavo-maculato; came albo-rosea tota lactiflua sed magis secus 

columellam et sub peridio; lacte albo, dulci, copioso; hymenio typice evoluto; basidiis 

conspicuis, valde supra paraphyses exsertis; sterigmatibus 4 vel 3 acicularibus 

longiusculis; sporis sphaeroideis, albo-flavidis, echinulatis, 8-10 g diam., cystidiis 
conicis, acutis. 

Habit. In silvis abiegnis Vallisumbrosae (Etruria), Aestate." 

Macroscopic features are taken from Cavara (1900). Included here are additional 

data on features of the peridium, hymenium and stipe, and illustrations of some features 

not presented previously (Figure 4.3 A-F). 

Basidiomata 6-8 x 15-20 mm, globose to irregular or oblong, often bilobed, smooth, 

fairly soft but drying hard; margin seceded from the stipe to expose the gleba at the 

base. Peridium surface smooth, viscid, spotted with yellow. Gleba light rose, loculate, 

chambers small, elongate, empty, radiating from sterile base. Stipe present, vestigial, 

as basal pad (the portion examined lacked a stipe); columella percurrent, narrow. Odor 
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not recorded. Latex abundant, white, mild in taste. Chemical characters not recorded. 

Spore color in mass pale brown in KOH mounts and in the chambers of the dried gleba. 

Peridiopellis 20-38 gm wide, a more or less distinct trichodermium of chains of 

irregularly inflated hyphae and cells 3-11 x 3-7 gm, with terminal cystidia 8-15 x 3-5 gm 

cylindrical to ventricose with acute to mucronate apices and repent gelatinised, 
agglutinated hyphal tips 2-3.5 gm diam. Peridial context two layered: outer layer 

220-350 gm wide, of strongly gelatinised, hyaline hyphae 1.5-3 gm diam and abundant 

laticiferous hyphae 3-7 gm diam, highly refractive in KOH, merging with the inner layer 

220-400 gm wide, heteromerous, of interwoven, hyaline hyphae 1.5-3 gm diam and 

sphaerocysts 17-26 gm diam in nests. Stipitipellis undifferentiated from context; 

context heteromerous, of interwoven, hyaline hyphae 2-3 grn diam and sphaerocysts 

14-29 gm diam in columns. 

Hymenophoral trama 32-80 gm wide, of interwoven, hyaline hyphae 2-4 gm diam, 

with scattered sphaerocysts 18-29 gm diam, especially near the peridium, and abundant 

laticiferous hyphae 3-7 gm diam; subhymenium 25-40 gm wide, with tiers of 3-4 ± 

isodiametric cells 8-14 gm diam. Basidia 38-44 x 10-13 gm, hyaline, clavate, with 3 or 4 

sterigmata 4-6 gm long, straight. Pseudocystidia dimorphic, mostly 40-60 x 12-18 gm, 

fusoid-ventricose, thin-walled, arising in trama, abundant, some 75-125 x 10-14 gm, 

clavate to ventricose with walls 1.2-1.7 gm thick, contents oily refractive in KOH, arising 

in trama, flexuous and undulating, not projecting beyond basidia, common. 

Spores 10-14 x 10-13 gm (12.3 ± 0.8 x 11 ± 0.66, n = 30-35), Q = 1.05-1.11, 

globose to subglobose, heterotropic, asymmetric, hyaline. Ornamentation amyloid, of 

robust, isolated rods and warts 1-1.8 gm high. Hi lar appendix conic, 2 gm wide at base 

x 1.5 gm long; plage inconspicuous, inamyloid. 

COLLECTIONS EXAMINED
 

Holotype: Cavara 1671 (NAP). Gregarious, hypogeous in abies forests, summer 1898.
 

Italy, Etruria, Vallombrosa. Isotype Cavara 1671 at Far low Herbarium.
 

http:1.05-1.11
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a. 

d. 

Figure 4.3 Arcangeliella borzlana Cavara a. basidioma (10mm = 10mm); 
b. peridiopellis and peridial context with laticiferous (dark) hyphae (4mm = 
10pm); c. hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm 
= 10pm); e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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DISCUSSION 

Arcangeliella was differentiated by Cavara from other sequestrate taxa on the basis 

of latex production and presence of a stipe-columella. Zeller and Dodge (1936) 

maintained the name because the genus was carefully described with many essential 

characters. They expanded the genus somewhat with the inclusion of several North 

American taxa with "laticiferous hyphae" present, not requiring the observation of latex 

production. Singer and Smith (1960) defined the genus further as one closely 
approaching Lactarius on the basis of latex production, pseudocystidia in the hymenium 

and amyloidity of spore ornamentation. They excluded species in which the presence of 

a latex was not indicated in the original description, feeling that oleiferous hyphae and 

laticiferous hyphae were confused in many earlier descriptions. It should be noted that 

specimens collected in dry weather or not cut and examined in the field at time of 

collection are often so dry that no latex exudes (Thiers 1984). 

Some confusion exists over the synonomy of the name Hydnangium stephensii 

Berk. (1844) with A. borziana Cavara (1900). Zeller and Dodge (1936) included both A. 

borziana and A. stephensii in their definition of Arcangeliella. Smith (1962) recombined A. 

stephensii to Zefieromyces, feeling that the species was better placed here because of 

the poorly developed stipe. More recently, Gross (1990) examined several collections 

of Arcangeliella borziana and found that based on spore size, number of sterigmata, 

cystidium abundance and habitat, it was actually a group of three distinct "races" 

(Montecchi and Lazzari 1993). "Race I" matched A. borziana Cavara, "race II" matched 

the type of H. stephensii Berk. and "race III" represented an undescribed species. 

Kreiglsteiner (1991) felt that the three races determined by Gross (1990) should be 

recognised only at the level of variety and made the recombination to A. stephensii var. 

borziana Cavara, because H. stephensii Berk. has priority. 

However, in respect to the taxon Z stephensii, which Smith (1962) recombined H. 

stephensii Berk., Gross (1990) notes that the exiccatum of H. stephensii used by Smith 

(1962) had spores corresponding to "race I", while the type of H. stephensii had spores 

of "race II". As the type of Hydnangium stephensii Berk. was not examined by the 

authors, consideration of these recent taxonomic synonomies will be left for later. 

Arcangeliella borziana Cavara is the correct name for the holotype of the genus 
Arcangeliella. 
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Cystangium Singer and A. H. Sm., Mem. Torrey Bot. Club 21(3): 67 (1960). 

"Cystangium gen. nov. Carpophoris macroscopice eis Macowanitis simillimus sed 

structura sua ad Setchelliogaster accedentes. Peridii strato externo epithelio efformato; 

tramate hymemophorali e mediostrato regulari sed sphaerocystibus intermixto et strato 

laterali in subhymenium transiente, cellulari, lato; cystidiis voluminosis praesentibus vel 

absentia. Hyphis efibulatis; sporis subglobosis, amyloideo-echinatis, flavidis. 

Type species: Secotium sessile Massee and Rodway in Rodway,Paps. Proc. Roy. 

Soc. Tasmania 1911: 31, pl. 3 (1912). 

.sElasmomyces sessile (Massee and Rodway) Rodway, Paps. Proc. Roy. Soc. 

Tasmania 1924: 8 (1925). 

E4Cystangium sessile (Massee and Rodway) Singer and A. H. Sm., Mem. 

Torrey Bot Club 21(3): 67 (1960). 

ILLUSTRATIONS: Massee and Rodway (1912), Paps. Proc. Roy. Soc. Tasmania 

1911: pl. 3; Cunningham (1944), The Gasteromycetes of Australia and New Zealand pl. 

9 fig. 3, and pl. 34, fig. 24; Peg ler and Young (1979), Trans. Brit. Mycol. Soc. 72: figs. 

53-56; Peg ler and Young (1981), World Pollen and Spore Flora 10: fig. 10. U-W. 

"Secotium Sessile, Mass. et Rod. 

('Kew Bulletin.') 

Subglobose, 2-3 c.m. diameter, pure white, and delicate. Peridium very thin. Stem 

short, usually vanishing in the gleba. Cystidia fusiform, much exceeding the basidia. 

Spores globose, colourless, minutely verruculose, 7-8 micron." Rodway (1912). 

"Elasmomyces sessile, ?n.n.? Rodway. Subterranean, then emerging at maturity, 

subglobose, 3-4 an diameter, white, then pale red on exposure; stem-like base well-

developed, piercing to the middle or sometimes to the apex of the tuber. Peridium very 

thin, papery. Gleba white, becoming cream-colored, canals very contorted, the tramal 

pl.s mostly radiating from the sterile column, sometimes very like contorted gills. Cystidia 
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numerous, fusiform, 40-50 g long. Spores globose, minutely echinulate, hyaline, 9 g 

diameter. Gathered on the lower slopes of Mt Wellington and Mt Field. Rare." Rodway 

(1925). 

Macroscopic features are taken from Rodway (1912, 1925) and examination of the 

neotype. Included here are additional measurements of features of the peridium, 

hymenium and stipe and illustrations of some features not presented previously (Figure 

4.4 A-F). 

Basidiomata 20-40 mm diameter, with umbilicate apex and excavated base, 

depressed-globose. Peridium surface smooth, polished, white becoming pale red on 

exposure. Context thin, cream colored when dry. Gleba at first white becoming pale 

ochraceous, sublamellate to labyrinthoid, chambers radially elongated or convolute, very 

fragile when dried, narrowly exposed between the short stipe and the lower margin. 

Stipe 3-5 x 1-2 mm, well-developed, short, smooth, equal, hollow, surface white, 

usually protruding several mm past peridium, context fragile when dry, white; columella 

either reduced, vanishing in the middle of the gleba, or percurrent, simple, scarcely 

expanded at apex, free from gleba, white or concolorous with the gleba. Odor and taste 

not recorded. Latex not observed. Chemical characters not recorded. Spore color in 

mass white to pale cream in the chambers of the dried gleba. 

Peridiopellis 30-58 p,m wide, an epithelium of 3-5 tiers of inflated cells 11-25 pm 

diam. Peridial context 52-95 gm wide, heteromerous, of loosely interwoven, hyaline 

hyphae 2-3.5 gm diam, and abundant sphaerocysts 10-23 gm diam in nests. 

Endocystidia absent. Stipitipellis a cutis 5-12 gm wide, of interwoven hyaline hyphae 

2-4 gm diam; context heteromerous, of interwoven hyaline hyphae 2-3 gm diam and 

abundant columns and nests of sphaerocysts 16-27 gm diam. 

Hymenophoral trama 28-55 gm wide, heteromerous, with interwoven, hyaline 

hyphae 2.5-7 gm diam, and sphaerocysts 15-40 gm diam in nests; subhymenium well-

developed, 16-25 gm wide, of 2-3 tiers of isodiametric cells 6-12 x 8-12 gm and 

scattered inflated cells 12-26 gm diam. Basidia 32-48 x 9-12 gm, hyaline, elongate

clavate, mostly with 4 sterigmata (occasionally with 2 or 3); sterigmata 6-10.5 gm long. 

Cystidia 48-70 x 12-20 gm, hyaline, ventricose to clavate or cylindrical, thin-walled, 
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with refractive contents; common, protruding beyond basidia, arising from the base of the 

subhymenium. 

Spores 8.5-12 x 8-10 gm (9.5 ± 0.5 x 8.8 ± 0.5, n = 30-35), Q = 1.06-1.09, 
subglobose, heterotropic and asymmetric, subhyaline. Ornamentation irregularly 

amyloid, of robust, conical, isolated spines 0.3-1 x 1-1.5 gm, not very dense, rarely in 

clusters of 2-3 fused at base. Hilar appendix hyaline, conspicuous, slightly eccentric, 

1.5-2.3 long x 1-1.5 grn wide at the base; plage present, small and inconspicuous, 

inamyloid. 

COLLECTIONS EXAMINED 

Neotype: Rodway 647 (K). Subhypogeal, solitary or in clusters in scattered groups 

under Eucalyptus litter. Collected July 1920, Australia, Tasmania, Cascades. 

DISCUSSION 

Cunningham* (1924) published the result of an enquiry to the Bureau of Mycology, 

Kew: "Secotium sessile Mass. Rodw. nomen nudum. Dr. Butler, Bureau of Mycology 

Kew, informs the writer * that Mr Mason of the Bureau has searched for but has been 

unable to find any published description of this plant. He states that there is a collection 

at Kew Herb., labeled 'Tasmania, Cascades. 1920. Rodway 647 TYPE'." Cunningham 

(1924) contends that the species, C. sessile was named but not described by Massee, 

from specimens forwarded by Rodway; apparently he was unaware of Rodway 
(1912). 

Rodway (1925) concurred with Cunningham (1924): "In June 1902 I sent an 

underground fungus to Kew to be named, with the hope that a description would be 

published in due course in the Kew Bulletin. G. Massee, who at that time controlled the 

fungus department, suggested for it the name Secotium sessile, but it appears a 
description was not published. In the year 1911 read a paper before the RoyalI 

Society of Tasmania on the Hymenogastraceae of Tasmania, including therein four 

Secotiums. In all good faith described S. sessile, believing it had already beenI 

described by Massee. Mr. G. H. Cunningham, Mycologist of New Zealand, now points 

out that, according to modem ideas the presence of cystidia places this tuber in the 

genus Elasmomyces, and advises me to describe it as a member of that genus." 
Rodway(1925). 

http:1.06-1.09
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Figure 4.4 Cystangium sessile Massee & Rodway a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral cystidia 
(7mm = 10pm); f. spores (30mm = 10pm). 
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The descriptions provided in Cunningham (1924) and Rodway (1925) were drawn 

from part of the collection at Kew labeled "Tasmania, Rodway 647, Type", which was 

collected in 1920, 8 years after the publication of the name in 1912. It appears that the 

original material sent by Rodway in 1902 to Kew (Rodway 1925) is lost, and both 

Rodway (1925) and Cunningham (1924) utilised Rodway 647 in their descriptions. 

However, Rodway (1912) is validly published, and Rodway can be considered as 

having designated Rodawy 647 as neotype of S. sessile. 

Examination of material in the Rodway Herbarium at Hobart, produced several 

packets labeled "Secotium sessile Mass. and Rodw", one of which is labeled, in 

Rodway's handwriting (T. May, pers. corn.): "Tasmania, Hobart. 1912. Rodway 1308, 

TYPE". This collection cannot be an isotype since it was collected some years after the 

original material was sent to Massee in 1902 (Rodway 1925). Until the original material 

is found, Rodway 647 has priority as a neotype. 

Singer and Smith (1960) differentiated stipitate species with an epithelial outer 

peridial layer from Macowanites. The distinction between Macowanites and Cystangium 

is a strong one, and further examination of other collections will likely add supporting 

characters. The abundant, large hymenial cystidia and generally spinose spore 

ornamentation are other characteristics of this genus. Cystangium was distinguished 

from Elasmomyces on the basis of the presence of an epithelial peridiopellis, and 

sphaerocysts in the hymenium, which Elasmomyces lacks. This latter character is not a 

stable one, the distribution of sphaerocysts within a basidioma is highly variable and the 

type of Elasmomyces has scattered nests of sphaerocysts in the hymenophoral trama. 

Elasmomyces Cavara, Malpighia 11: 426 (1897). 

"Elasmomyces nov. gen. (da amyl.* lamina e gym fungo). Receptaculum 

semiepigaeum, stipitatum, globulare, primo clausum, dein inferne apertum, subtus lamellis 

spuriis crassis, radiantibus donatum; stipes brevis, farctus, evolvatus in columellam 

usque ad peridium desinens; gleba celluloso-spongiosa; hymenium e basidiis 2-4 

sterigmaticis, cystidiis, paraphysibusque efformatum; sporis sphaericis, difformibus, 

aculeatis. " 
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Type species: Elasmomyces mattirolianus Cavara, Malpighia 11: 426 (1897). 

ESecotium mattirolianum (Cavara) Fischer in Engler and Prantl, Naturl. 

Pflanzenfam. Abteil. 1: 301-2. (1900). 

ILLUSTRATIONS: Cavara (1897), Malpighia 11: pl. 7; Cavara (1899) Revue Mycol. 

21: pl. 187, figs. 1-5; Fischer in Engler and Prantl (1900), Naturl. Pflanzenfam. 1.c: fig. 

150 A-F, figure 84 A-D; Peg ler and Young (1979), Trans. Brit. Mycol. Soc. 72: figs. 61

63. 

"Receptaculo globoso, globoso-depresso vel anguloso, laevi, albo-flavescente, 

margine tenui, interdum fracto; lamellis obtusis, albis, parum evolutis; gleba ex flavo 

ochracea, lacunis minutis, irregularibusque; stipite solido, cylindraceo-gibboso, 

plerumque oblique inserto; basidiis clavato-truncatis; paraphysibus cylindraceis 

brevioribus; cystidiis oblongo-ellipticis, prelongis; sporis sphaeroideis, aculeolatis, luteo

brunneis, aliis 14-1511, aliis 8-9 p. diametro. 

Habitat. Ad terram sub acubus deciduis Abietis pectinatae prope S. Giovanni 

Gualbaerto Vallisumbrosae (Florentia). Species haec Clarissimo botanico 0. Mattirolo, 

Horti botanici bononiensis Praefecto, de Tuberaceis meritossimo, dicata. " 

Macroscopic features are taken from Cavara's original description supplemented b y 

examination of a portion of an isotype sent to Zeller (in New York) by Cavara. 
Microscopic features are described from the isotype at New York. Included here are 

additional measurements of features of the peridium, hymenium and stipe and illustrations 

of some features not presented previously (Figure 4.5 A-F). 

Basidiomata 10-30 (40) mm diam, globose-depressed to angular, with thin acute or 

rounded margins which often become diffracted, closed when young, eventually open 

below or margin continuing apressed against the stipe-columella. Peridium surface 

smooth or minutely velvety, dry, adapting to hymenophoral ridges of the lower portion of 

the gleba, giving furrowed appearance, white to cream in younger specimens becoming 

sordid white. Context white, fragile, thin. Gleba pale yellow when young becoming 

yellow ochraceous, labyrinthine to loculate, chambers small, irregular, at lower surface 

exposed locules appearing to radiate out from stipe-columella. Stipe present, size not 

recorded, as dried 1-3 mm x 1-2 mm, wider at apex, base sometimes hollow or reduced, 
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fragile, inserted obliquely, protruding past peridium 1-2 mm, surface off-white; columella 

percurrent, simple, adnate to gleba, relatively short, white. Odor and taste not recorded. 

Latex not recorded, presumed absent. Chemical characters not recorded. Spore color in 

mass pale-brown fresh and in the chambers of the dried gleba. 

Peridiopellis 25-60 gm wide, a poorly differentiated cutis of hyaline hyphae, 2-3 

pm diam, arranged more parallel and more compactly than context, appearing slightly 

gelatinised (ixocutis). Peridial context 130-335 pm wide, consisting of interwoven, 

hyaline, slightly gelatinised hyphae, 2-3 gm diam, with scattered nests of sphaerocysts 

12-22 x 12-20 pm at junctions with hymenophoral trama, and also scattered inflated 

hyphae 8-13 gm diam. Smooth refractive hyphae 2-5 gm diam present but no latex 

produced. Endocystidia absent. Stipitipellis a turf of repent to erect hyphal tips, 12

26 x 2-4 pm; context heteromerous, of interwoven, hyaline hyphae 2-3.5 pm diam and 

columns of sphaerocysts 14-26 gm diam in nests. 

Hymenophoral trama 45-100 pm wide, of interwoven, hyaline hyphae, mostly 2-3 

pm diam, with scattered inflated hyphae 3-5.5 pm diam, some scattered nests of 

sphaerocysts 18-25 x 12-22 gm in trama and tramal junctions, more common near 

peridium; subhymenium well-developed, 18-32 gm wide, of 2-3 tiers of ± isodiametric 

cells 5-11gm diam. Laticiferous hyphae absent. Basidia 27-38 x 10-13 pm, hyaline, 

ventricose to broadly clavate, with 2 or 4 sterigmata 4-5 pm long, 1-2 pm at base. 

Cystidia dimorphic, mostly 28-37 x 7-11 pm, ventricose to clavate or narrow cylindrical, 

apex obtuse or tapering, with abundant granular contents refractive in KOH, arising in 

trama, extending into hymenium but rarely beyond basidia, common; a second, 

consistently smaller cystidium present in trama and extending into hymenium, 8-14 x 3-5 

pm, clavate to cylindrical, sinuous to straight, with granular contents, scattered to rare. 

Spores 10-12 x 9-11.5 pm (11.2 ± 0.6 x 10 ± 0.6 pm, n = 30-35), Q = 1.12-1.19, 

subglobose to broadly ellipsoid, the majority orthotropic and symmetrical, with a hyaline 

wall. Ornamentation amyloid, of isolated spines and warts, 0.5-1.5 pm high, apices 

obtuse or acute. Hilar appendix central, tapering, 1-2 x 1 pm; plage absent. 

COLLECTIONS EXAMINED 

Isotype: "Cavara type" (NY). Subhypogeous under fallen needles of Abies alba. 

Collected Autumn 1896, Italy, Tuscany, Forest of Vallombrosa, Gualberto, San 
Giovanni. F. Cavara. Holotype: the holotype is in the Institute Botanico de Napoli 

herbarium(TO.) 

http:1.12-1.19
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DISCUSSION 

Although no latex was recorded in the original description, a few, scattered refractive 

hyphae were found in the peridiopellis. The size, shape and distribution of these 

hyphae are suggestive of oleiferous hyphae rather than laticiferous hyphae. 

The apparent lack of sphaerocysts in the hymenophoral trama was one character 

used by Singer and Smith (1960) to distinguish Elasmomyces from Macowanites and 

Cystangium. However, the variable nature of sphaerocyst distribution, even in taxa 

with often abundant sphaerocysts in the trama, and the fact that the type species of the 

genus, Elasmomyces mattirolianus, has scattered nests of sphaerocysts in the trama 

preclude separation of Elasmomyces from Macowanites. The second, smaller type of 

hymenial cystidium which has been found recently in another species, Elasmomyces 

capitis-orae Thoen and Ba from Senegal (Lebel 1998d in prep.), is also present in a 

new species of Gymnomyces from Australia. Given cystidial variation, these differences 

are not enough to maintain Elasmomyces as distinct from Macowanites. We therefore 

propose that Elasmomyces mattirolianus be recombined to the genus Macowanites 

based priority, and other species currently in Elasmomyces be merged with 
Macowanites or Cystangium on the basis of peridiopellis structure. 

Macowanites mattirolianus (Cavara) Lebel and Trappe comb. fined. 

Elasmomyces mattirolianus Cavara, Malpighia 11: 426 (1897). 

Gymnomyces Massee and Rodway in Massee, Kew Bull. Misc. Inf. 1898: 125 (1898). 

Type: not designated. Clements and Shear (1931): designated G. pallidus as type of 

genus. 

"Gymnomyces, Mass. et Rodw. (gen. nov.). Peiidium haud distinctum vel nullum. 

Gleba camosa, ad basin fertilis, extus intusque lacunosa, cellulis cavis ubique 

subaequalibus; septa haud scissilia. Basidia plerumque 2-spora. Sporae globosae, 

hyalinae, echinulatae vel verrucosae. 

Differs from Gautieria in the hyaline, globose spores. Some species in Octaviania, 

in which the peridium is very delicate, bear some resemblance to the species included in 
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the present genus, but are distinguished by the well-developed sterile base and the 

tinted spores". 

Type species: Gymnomyces pallidusMassee and Rodway in Massee, Kew Bull. 

Misc. Inf.. 1898: 125 (1898). 

Octaviania pallida (Massee and Rodway) G. Cunn., Proc. Linn. Soc. 

New S. Wales 60: 119 (1935). 

ILLUSTRATIONS: Cunningham (1935), Proc. Linn. Soc. New S. Wales 60: pl. 33, fig. 

17; Pegler and Young (1979), Trans. Brit. MycoL Soc. 72: figs. 99-100. 

"Gymnomyces pallidus, Mass. et Rodw. (sp. nov.). Gleba globosa, irregular's, 

initio albida, dein sordida, cellulis majusculis irregularibus sordide albidis; septa tenuia, 

albida, nec scissilia. Sporae globosae, 9-10 µ diam., hyalinae, verruculosae, saepe 

brevissime caudatae, in quoque basidio binae, sterigmatibus brevibus suffultae. 

Underground, Rodway, 299. 

Irregularly spherical, 2-4 cm. in diameter, very fragile, no distinct peridium. Sterile 

base obsolete, but in one specimen growing into a slender stem emerging from an 

umbilicus." 

Macroscopic features are taken from Massee and Rodway's (1898) original 

diagnosis and Cunningham's (1935) examination of the type. Included here are 

additional measurements of features of the peridium, hymenium and stipe, and 

illustrations of some features not presented previously (Figure 4.6 A-F). 

Basidiomata 10-40 mm diam, globose to irregular, stipe absent. Peridium surface 

dry, initially white, becoming sordid brown or darker, sometimes evanescent. Context 

thin, fragile, off-white becoming sordid brown. Gleba initially white becoming sordid 

brown, loculate, chambers small, irregular. Stipe base obsolete but in one specimen 

the base growing into a slender stem emerging from a depression; columella absent or 

present, rudimentary, off-white. Odor and taste not recorded. Latex not recorded, 

presumed absent. Chemical characters not recorded. Spore color in mass off-white in 

the chambers of the dried gleba. 
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Peridiopellis a dense turf of upright to repent, brown walled, cylindrical, rarely 

septate hyphal tips 10-25 x 2-3 gm, intermixed with refractive, sometimes agglutinated 

or repent cystidia 4-9 x 10-18 pm, clavate to cylindrical with obtuse or acute apices. 

Peridial context 100-245 pm wide, of interwoven, hyaline hyphae 2-3.5 pm diam and 

abundant straight to sinuous, refractive oleiferous hyphae 2-7 gm diam, some extending 

into the peridiopellis, sphaerocysts 12-22 gm diam rare, in scattered nests. Endocystidia 

absent. Stipitipellis absent; columella context when present, heteromerous, mostly of 

interwoven, hyaline hyphae 1.5-3 gm diam with scattered nests of sphaerocysts 14-23 

diam. 

Hymenophoral trama 17-28 pm wide, of interwoven, hyaline hyphae 2-4 pm diam, 

scattered inflated hyphae 4-6 gm diam, sphaerocysts 12-28 pm diam in nests, and 

refractive oleiferous hyphae 2-6 gm diam; subhymenium well-developed, 17-32 gm 

wide, of 1-2 tiers of isodiametric cells 6-10 gm diam, and scattered inflated cells 12-19 pm 

diam. Basidia 18-32 x 8-12 pm, hyaline, cylindrical to clavate, with 2 or 4 sterigmata 4-6 

x 1-1.5 gm. Cystidia 28-56 x 5-14 gm, fusoid-ventricose, apex mucronate or obtuse, 

with some granular contents refractive in KOH; arising in trama, not extending beyond 

basidia, scattered. 

Spores 7.5-9.5 x 7-9 pm (9 ± 0.4 x 8.2 ± 0.5 pm, n = 30-35), Q = 1.06-1.09, 

subglobose, orthotropic and symmetrical, hyaline. Ornamentation amyloid, of abundant, 

irregular warts and truncate rods or spines 0.5-1 gm high, with a few short basal 

connectives <0.3 gm high forming short ridges or interconnected lines. Hilar appendix 

prominent, 1-2 x 1-1.5 gm, tapering; suprahilar plage inconspicuous, inamyloid. 

COLLECTIONS EXAMINED
 

Holotype: Rodway 299 (K). Collected June 1896, Australia, Tasmania, West coast. L.
 

Rodway.
 

DISCUSSION 

Massee and Rodway (1898) described two species of Gymnomyces without 

designating a type species for the genus. They distinguished Gymnomyces from 

Octaviania because of the apparent absence of a peridium on the former. Clements and 

Shear (1931) chose G. pallidus Rodway 299 as lectotype on the basis of the generic 

description of Massee and Rodway (1898). 

http:1.06-1.09
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Figure 4.6 Gymnomyces pallidus Massee & Rodway a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e.
hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Being unaware of the amyloid reaction of spore ornamentation of Gymnomyces 

pallidus and that the genus Octaviania would be synonymised with the smooth-spored 

genus Melanogaster, Cunningham (1935) transferred G. pallidus to Octaviania. Singer 

and Smith (1960) studied a Rodway collection of G. pallidus and resurrected 

Gymnomyces with G. pallidus as the type species, an action later confirmed by Smith's 

(1962) study of the holotype. 

The original description mentions a "stem growing from an umbilicus", more recent 

collections that key to G. pallidus sometimes have a reduced stipe but no columella. 

None of these more recent collections produced a latex when bruised or cut, suggesting 

that the refractive hyphae observed are in fact oleiferous rather than laticiferous hyphae. 

Although the hymenophoral cystidia resemble pseudocystidia they were never 

observed to be extensions of the refractive conducting hyphae (ie. as occurs in 

Lactarius and its relatives). The description of G. pallidus by Beaton et al. (1984b) 

encompasses some of the variation seen in other collections they identified as this 

taxon. Descriptions differ from this study of type material in the structure of the 

peridiopellis, a repent hyphal cutis versus a distinct turf in specimens of Rodway 299. 

Although tree associates are not mentioned in the original description, more recent 

collections identified as G. pallidus are all Eucalyptus associates. 

Macowanites Kalchbr., Hedwigia 15 (8): 115-116 (18766). 

"MacOwanites Kalchbr. Fig. C. 

Peridie oberirdisch, gestielt, fleischig, gegen den Umfang zu hohlzellig; Zellen mit dem 

Hymenium bekleidet, an der Unterseite als offene Rinnen am Strunke herablaufend. 

Sporen akrogen. 

Fast vom Ansehen eines Agaricus und hierinn analog mit Montagnea, Ployplocion, 

Katachyon und Secotium; diese Gattungen jedoch geh6ren zu den Lycoperdeen, 

wahrend die Unsere sich an die Hymenogastreen reiht und neben Gautieria zu stellen 

ist. " 
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Type species: Macowanites agaricinus Kalchbr., Hedwigia 15 (8): 115-116 (1876b). 

aMacowania agaricina Kalchbr. nomen illeg., The Gardeners Chronicle 

5 (NS): 785 (1876a). 

ILLUSTRATIONS: Kalchbrenner (1876a), The Gardeners Chronicle 5: 785, fig. 141; 

Kalchbrenner (18766), Hedwigia 15 (8): 115, fig. c; Lloyd (1922), MycoL Writ. 6: pl. 245, 

fig. 2455, 2456; Peg ler and Young (1979), Trans. Brit. Mycol. Soc. 72: figs. 26-29. 

"MacOwanites agaricinus Kalchbr. Peridie halbrund, fast knollig, 11/2-2" dick, oben 

berindet, etwas rauh, schmutzig braun, abwarts in einen vollen, zylindrischen Stiel 

verlangert, innen bleich, in der Axenrichtung des Stieles bis zum Scheitel derbfleischig, 

gegen die Peripherie zu zellig. - Die vom weissen Hymenium bekleideten Holzzellen 

rundlich, 11/2-1" breit, unterhalb verlangert, offen, am Stiel strahlig herablaufend. 

Basidien 2-3 sporig. Sporen warzig, farblos. - Geruch stark, knoblauchartig. -

Wahrscheinlich essbar. 

Im Grase, am Fuss alter Stamme der Acacia horrida, bei Somerset east in SOdafrika 

(Kap land) durch Prof. Mac Owan." 

The macroscopic characters in this description are based mostly on Kalchbrenner's 

(1876b) original description. Included below are additional measurements of features of 

the peridium, hymenium and stipe, and illustrations of some features not presented 

previously (Figure 4.7 A-F). 

Basidiomata 38-48 mm broad x 30 mm high, subhemispherical when young, pileate 

at maturity, fleshy, stipitate. Peridium surface even, smooth to somewhat roughened, 

dingy brown. Context thin, fragile. Gleba isabella, sublamellate, chambers unequal, 

subglobose to elongated, the basal cavities open to the outside, decurrent, finally more 

or less radiating from the stipe. Stipe 14-16 x 9-10 mm as dried, cylindrical, smooth, 

solid, surface white; columella percurrent, solid, white, context fleshy, white when fresh. 

Odor strong, like garlic, taste unknown. Latex not recorded, presumed absent. Chemical 

characters not recorded. Spore color in mass colorless fresh, appearing pale brown in 

the chambers of the dried gleba. 
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Peridiopellis an ixocutis, 25-55 p.m wide, composed of repent, hyaline, gelatinised 

hyphae 3-5 gm diam. Peridial context 90-160 gm wide, heteromerous, of interwoven, 

hyaline hyphae 2-3 gm diam, with abundant sphaerocysts 12-29 gm diam in nests, and 

scattered refractive hyphae 3-5 gm diam. Endocystidia absent. Stipitipellis a cutis of 

repent, hyaline hyphae 2-3 ttm diam; context heteromerous, of interwoven, hyaline 

hyphae 1.5-3 gm diam and sphaerocysts 17-26 p,m diam in nests and columns. 

Hymenophoral trama 30-85 gm wide, heteromerous, of interwoven, hyaline 

hyphae 2-3 gm diam, with abundant sphaerocysts 12-26 gm diam in nests and sinuous, 

refractive hyphae 3-5 gm wide; subhymenium well-developed, 18-32 gm wide, of 2-3 

tiers of isodiametric cells 5-9 gm diam with scattered inflated cells 12-25 gm diam. 

Basidia 29-42 (56) x 9-14 gm, hyaline, ventricose to clavate, with 2 or 4 sterigmata, 

rarely one; sterigmata 7-12 gm long, generally 1-2 gm wide at base. Cystidia 30-85 x 

7-10 gm, ventricose to cylindrical, generally broader in the lower half with obtuse apices 

and either granular or loosely banded contents; originating at the base of subhymenium, 

common. 

Spores 10-13 x 9-11.5 gm (11.5 ± 0.96 x 9.7 ± 0.6 gm, n = 30-35), Q = 1.14-1.23, 

broadly ellipsoid to subglobose, heterotropic and symmetrical to asymmetrical, hyaline. 

Ornamentation amyloid, an irregular partial reticulum of short, low connectives, <0.5 gm 

high, connecting crowded, irregular warts and rods, mostly 0.5-1 x 0.5 gm. Hilar 

appendix 1-1.8 x 0.5-1 p,m, tapering; suprahilar plage amyloid. 

COLLECTIONS EXAMINED
 

Holotype: MacOwan 1211 (NY). Epigeous in grass at the foot of an Acacia horrida tree.
 

Collected February 1876, South Africa, Somerset east.
 

DISCUSSION 

Kalchbrenner (1876 a) originally published the name Macowania but this is a 

homonym of Macowania Oliver in Hooker's Icon. Plant. pl. 1062, 1870 (Compositae), 

dedicated to the same South African collector, MacOwan. Kalchbrenner (1876 b) learned 

of this and then proposed Macowanites as the name of the new genus. 

Kalchbrenner's original diagnosis states that basidia had 2 or 3 sterigmata, but 

subsequent examinations of MacOwan 1211 by various authors show basidia to have 

http:1.14-1.23
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a. b. 

Figure 4.7 Macowanites agaricinus Kalchbrenner a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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2 and 4 sterigmata (Zeller and Dodge 1919; Singer and Smith 1960; this paper). 

Macowanites agaricinus is known only from the type collection, represented by a single 

specimen, which was distributed to several herbaria (K; NY; UPSV) as slices, and two 

watercolor drawings (reproduced in the Gardeners Chronicle) at Kew. 

Singer and Smith (1960) amended Kalchbrenner's original generic description slightly 

to include all sequestrate russuloid species with a distinct stipe, an exposed or enclosed 

sublamellate to loculate gleba, no laticiferous hyphae, sphaerocysts in the 

hymenophoral trama, and peridiopellis other than an epithelium. Due to the variation in 

sphaerocyst distribution in the hymenophoral trama, this character is no longer useful. 

Macowanites will be accordingly expanded to include some species of Elasmomyces, 

which were originally placed in that genus because they seemed to lack hymenophoral 

sphaerocysts. 

Martellia Mattir., Malpighia 14: 78 (1900). 

"Martel lia (Mattirolo) 

Tissue of peridium entirely of filamentous hyphae or with scattered sphaerocysts or 

truly heteromerous in at least the inner layer; epicutis of peridium various, consisting of a 

turf of dermatocystidia, or in the form of a cellular epicutis, or epicutis not clearly 

differentiated from the context; tramal plates with a distinct filamentose mediostratum 

lacking sphaerocysts; subhymenium typically of enlarged sphaerocyst-like cells; spores 

ornamented and the ornamentation amyloid over all or, for many species, only over a 

portion of the ornamentation; columella present or absent, if present often arising from a 

sterile base; latex absent and laticiferous hyphae typically absent; oleiferous hyphae 

sometimes present. Clamp connections absent." Singer and Smith (1960). 

Mattirolo (1900) combined his new genus and species in a single description. Singer 

and Smith (1960) emended the generic description after describing several new species. 

Type species: Martellia mistiformis Mattir., Malpighia 14: 78-82 (1900). 

1-lydnangium mistiforme (Mattir.) Zeller and C. W. Dodge, Ann. Mo. Bot. Gard. 

22: 372 (1935). 
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ILLUSTRATIONS: Mattirolo (1900), Malpighia 14: pl. 1, figs. 1-4. 

"MARTELLIA Mattirolo nov. Genus. Martellia mistiformis Mattirolo nov. sp. 

Fungus hypogaeus vel pene hypogaeus, globosus, plerumque irregularly, avellanae 

circiter magnitudine. Peridium laeve, facile secedens, uti in Gautieria, colore olivaceo, 

albido notatum. Integumentum ex hyphis filamentosis, quae in papillas clavatus externe 

desinunt. Moles interior, carnosa, solidiuscula, colore umbrino, castaneo, eximie 

cellulosa, cellulis vel lacunis irregularibus, minutis, gyrosis, exculpta (uti in plerisque 

Hymenogastreis). Septa loculos limitantes, sine ordine proprio disposita, plerumque e 

basi (parum visibili) seriatim tantum directa. Trama filamentosa byssacea hic et illic in 

angulis scissilis. 

Hymenium basidiis stipatis brevipus vestitum, quae ex inferioribus stratis 

pseudoparenchymatibus subhymenialibus oriuntur. Sporae ex sterigmatibus 

tenuissimis longiusculis (plerumque quatuor) orientes, sphaericae vel subsphaericae 

leviter ellipticae, 10 micr. circiter diam., colore umbrino, Iaeviter echinatae." 

Macroscopic features are taken from Mattirolo (1900) and observation of type 

material. Included here are additional measurements of features of the peridium, 

hymenium and stipe, and illustrations of some features not presented previously (Figure 

4.8 A-F). 

Basidiomata about 10 mm diam, subglobose to irregular, with rudimentary sterile 

base. Peridium surface smooth, readily separable, variable in thickness, olivaceous 

marked with dirty white, bruising reactions not recorded. Gleba umber to chestnut, 

loculate, chambers small, irregular, empty, radiating from the barely visible base, may be 

exposed in some basidiomata, somewhat firm in texture. Stipe absent. Columella 

absent. Odor and taste not recorded. Latex absent. Chemical characters not recorded. 

Spore color in mass umber. 

Peridiopellis appearing undifferentiated from context or as a layer 18-35 gm wide, 

of gelatinised hyphae 1.5-3 p.m diam, arranged in slightly different direction to those in the 

context; peridial cystidia absent. Peddle! context 160-240 prn wide, of tightly 
interwoven, hyaline hyphae 2-4 gm diam, with scattered, irregularly shaped, inflated 

elements 4-8 gm diam. Conducting hyphae and endocystidia absent; sphaerocysts 

absent. Stipitipellis absent. 
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Hymenophoral trama 35-55 gm wide, of compacted, hyaline hyphae 2-3 grn diam 

and sphaerocysts 14-24 gm diam in scattered nests; subhymenium well-developed, 

25-45 gm wide, of 2-3 tiers of isodiametric cells 5-11 µm diam, with abundant 
sphaerocysts 12-22 gm diam in nests or columns. Basidia 22-40 x 10-12.5 gm, 
hyaline, clavate to ventricose, with 4 sterigmata 3-5 p.m long. Cystidia not found. 

Spores 10-12 x 9-10.5 gm (11.1 ± 0.54 x 9.9 ± 0.33 gm, n = 30-35), Q = 1.12-1.17, 

subglobose to broadly ellipsoid, orthotropic, symmetric; wall hyaline or barely tinted 

brown in KOH. Ornamentation amyloid, of robust, isolated warts and spines somewhat 

irregular in height, 1-1.5 gm high, the surface typically not completely amyloid. Hilar 

appendix central, hyaline, 1-2 x 0.8-1 gm, tapering; plage inamyloid. 

COLLECTIONS EXAMINED
 

Holotype: "Martellia mistiformis Mattirolo" (FH). Fungus hypogeous to nearly epigeous
 

under cork oak (Quercie de Sughera). Collected May 1900, Italy, Sardinia, Orune. U.
 

Martelli. det Mattirolo. Isotype: "Martellia mistiformis Mattirolo" (NY).
 

DISCUSSION 

Mattirolo's "hyphae which terminate as emergent clavate papillae" were not 
observed. Instead the peridiopellis appears as an undifferentiated hyphal layer, 

arranged in a slightly different direction to those in the peridial context. Zeller and Dodge 

(1935) transferred M. mistiformis to Hydnangium because of the spinose spore 

ornamentation (they did not use Melzer's reagent). Singer and Smith (1960) resurrected 

the genus Martellia on the basis of the amyloid spore ornamentation, lack of clamp 

connections and apparent lack of sphaerocysts in the hymenophoral trama. Nests of 

sphaerocysts observed in the hymenophoral mediostratum is the character used b y 

Singer and Smith (1960) to distinguish Gymnomyces from Martellia. They noted the 

presence of sphaerocysts in the hymenophoral trama of Martellia mistiformis, but 

preferred to consider them a rare occurance, usually absent in the genus. The variability 

in distribution, even within a basidioma, of sphaerocysts requires intensive study in 

those taxa in which they are not readily apparent at first glance. Singer and Smith 

(1960) suggested no other characters to differentiate the two genera and extensive 

study of a large number of species from Australia, New Zealand and the Pacific 

http:1.12-1.17
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Figure 4.8 Martellia mistiformis Mattirolo a. basidioma (10mm = 10mm); 
b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. spores (30mm 
= 10pm). 
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Northwest of America has failed to provide further characters to support their separation. 

We therefore propose that Martel lia be merged with Gymnomyces, based on priority 

(Lebel and Trappe 1998b in prep.). 

Gymnomyces mistiformis (Mattir.) Lebel and Trappe comb. fined. 

44artellia mistiformis Mattir., Malpighia 14: 78-82 (1900). 

Zelleromyces Singer and A. H. Sm., Mem. Torrey Bot. Club 21(3): 19 (1960). 

"Zelleromyces gen. nov. Carpophoris globosis, elongatis vel irregularibus; sporis 

ornamentatis atque amyloideis; columellas manifesta; latice copioso; sphaerocystidibus 

in peridio praesentibus. 

Gastrocarp consisting of peridium, gleba and usually a well defined columella, the 

gleba chambered and cavities only partly filled with spores; spores with amyloid material 

over at least part of the basic ornamentation or ornamentation entirely amylaceous; 

peridium well-developed, the epicuticular layer distinctive by virtue of being a 
trichodermium or at least with numerous dermatocystidia, usually the trichodermial 

elements arranged compactly so as to form an almost cellular epicutis; heteromerous 

tissue present at least at the junction of the tramal plates with the peridum; latex present 

in fresh material." 

Type species: Zelleromyces cinnabarinus Singer and A. H. Sm., Mem. Torrey Bot. 

Club. 21(3): 19 (1960). 

ILLUSTRATIONS: Pegler and Young (1979), Trans. Brit. Mycol. Soc. 72: figs. 69-71; 

Singer and Smith (1960), Mem. Torrey Bot. Club. 21: fig. 16. 

"Zelleromyces cinnabarinus 

Carpophoris 1-4 cm latis, globosis, cinnabarinis; latice albido; sporis 14-17 x 11-13 

ellipsoideis; reticulatis, amyloideis; cystidiis 26-30 x 9-13 j.t rarisusculis. Specimen 
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typicum legit prope Jackson, Louisiana, U.S.A., 26 Dec. 1931. A. H. Sm. and C. A. 
Brown (MICH)." 

Macroscopic features are from Singer and Smith (1960) and observation of holotype 

material. Included here are additional measurements of the peridium and hymenium and 

illustrations of some features not previously shown (Figure 4.9 A-F). 

Basidiomata 10-40 mm diam, globose to irregular, sessile. Peridium surface 

smooth, dull cinnabar red when fresh, drying dark reddish brown, bruising reactions 

absent. Gleba pale cinnamon brown to dull cinnamon buff, loculate, chambers small, 

irregular, may or may not be exposed at base. Stipe absent; columella absent or 
rudimentary, branched, radiating from slight sterile base, slightly lighter in color than 

gleba. Odor not distinctive, taste mild. Latex abundant, white. Chemical characters not 

recorded. Spore color in mass not recorded fresh, appearing cream-colored to pale 

yellow in the chambers of the dried gleba. 

Peridiopellis a cutis of repent hyphae 2-3 p,m diam, intermixed with scattered 

inflated elements 4-11 µm diam, irregular to clavate, weakly gelatinised; peridial cystidia 

absent. Peridial context 270-420 gm wide, of densely interwoven, subgelatinous, 

hyaline hyphae 2-4 gm diam, scattered nests of sphaerocysts 13-28 gm diam, and 

abundant smooth, sinuous, laticiferous hyphae 3-7 p.m diam. Endocystidia absent. 

Stipitipellis absent; columella context when present, of interwoven, hyaline hyphae 2

3.5 pm diam. 

Hymenophoral trama 28-55 p.m wide, of densely interwoven, hyaline hyphae 2-4 

diam, with abundant laticiferous hyphae 3-5 gm diam, branched, smooth, refractive 

yellow in KOH, and scattered sphaerocysts 13-19 gm diam in nests; subhymenium not 

well-developed, 12-20 p.m wide, ramose, of septate, branching hyphae. Basidia 20-32 

(48) x 8-12 gm, hyaline, clavate to cylindrical, thin-walled, collapsing, mostly 2-spored, 

rarely 1-spored; sterigmata <6 p.m long. Cystidia 24-38 x 7-12 pm, ventricose to 
cylindrical, apex mucronate or obtuse, with some refractive contents; arising in trama, 

rarely extending beyond basidia, rare. 
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a. b. 

Figure 4.9 Zelleromyces cinnabarinus Singer & Smith a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context with laticiferous hyphae (4mm 
= 10pm); c. hymenophoral trama and hymenium (4mm = 10pm); d. basidia 
(7mm = 10pm); e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 
10pm). 
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Spores 12-15 x 11.5-13.5 gm (13.1 ± 0.8 x 12 ± 0.35 gm, n = 30-35), Q = 1.08

1.13, subglobose, symmetric and orthotropic, hyaline. Ornamentation amyloid, a dense, 

rugose reticulum, prominences 1-2 gm high, irregularly thickened, some connectives up to 

0.8 gm wide. Hilar appendix 1-3 x 1-2 gm, central, truncate; plage absent. 

COLLECTIONS EXAMINED
 

Holotype: "Zelleromyces cinnabarinus" (MICH). Hypogeous, under young pine, USA.,
 

Louisiana, Jackson. Collected December 26, 1931, A. H. Sm. and C.A. Brown.
 

DISCUSSION 

Singer and Smith (1960) differentiated Zelleromyces from Arcangeliella by the former 

lacking a stipe but sometimes with a remnant columella. They based this decision upon 

several North American species in which the stipe was either absent or robust and 

extending into a percurrent columella. After our examination of the type of Arcangeliella 

borziana which has a reduced, almost vestigial stipe, the distinction between 

Arcangeliella and Zelleromyces, is less clear. Future consideration of these two genera 

may require synonomising Arcangeliella with Zelleromyces, and removing those 

Arcangeliella species with robust, percurrent stipe-columella (e.g. A. crassa) to a new 

genus. 

In this paper, the presence of abundant laticiferous hyphae in sequestrate species 

is considered a stronger indication of affinities than spore ornamentation. Specimens 

collected in dry weather or not cut and examined in the field at the time of collection are 

often dry enough that no latex exudes. Care should be taken to examine basidiomata 

for the presence of abundant laticiferous hyphae. 

Summary 

On examination of generic types, some morphological characters used by Singer 

and Smith (1960) to distinguish genera in the sequestrate Russulales have been found 

wanting. Both Elasmomyces mattirolanus Cavara and Martellia mistiformis Mattirolo were 

found to have scattered nests of sphaerocysts in the hymenophoral trama, the lack of 

which is the main character distinguishing Elasmomyces from Macowanites and 
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Gymnomyces from Martellia sensu Singer and Smith (1960). They noted the presence 

of sphaerocysts in the hymenophoral trama of Martellia mistiformis, but preferred to 

consider them a rare occurance, consistently absent or rare from other species in the 

genus. Examination of more recent collections of various species of Martellia, 

Gymnomyces, and Elasmomyces show the distribution and abundance of sphaerocysts 

in the hymenophoral trama to be highly variable within a basidiocarp (Lebel 1998a in 

prep.). To use a single, variable character such as this to distinguish genera is not 

supportable. As no other characters were found to maintain the limits of these genera, 

and the type defines the genus, Martellia and Elasmomyces can no longer be supported 

as distinct from Gymnomyces and Macowanites. 

The structure of the peridiopellis is a more stable character, generally found to be 

consistent within a species, even in immature basidiomata. Proposed realignments 

include merging Martellia with Gymnomyces, and redefining Gymnomyces to include only 

species lacking an epithelial peridiopellis (with G. pallidus retained as holotype of 

Gymnomyces). Taxa originally placed in Gymnomyces or Martellia which have an 

epithelial peridiopellis will be placed in a new genus (as yet to be named) with G. 

seminudus as the holotype. Elasmomyces (based on E. mattirolanus) will be merged 

with Macowanites, and species of Elasmomyces redistributed among Macowanites and 

Cystangium depending upon the structure of the peridiopellis. 

The distinction between Russula and Lactarius lineages on the basis of latex 

production and presence of abundant laticiferous hyphae appears to be consistent with 

few exceptions. A few species of Lactarius almost completely lack latex, in dry weather 

or if specimens are very old latex maybe scanty (Hesler and Smith 1979; Thiers 1984). 

The boundary between Arcangeliella and Zelleromyces will require consideration in the 

near future, as the type A. borziana has a reduced stipe-columella that approaches 

variation found in Zelleromyces. 
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Abstract 

Nomenclatural types of the basionyms of species of sequestrate relatives of 

Russula from Australia and New Zealand were studied and original descriptions 

emended. Illustrations of microscopic characters are provided for the first time for many 

collections and expanded upon for others. References relating to each taxon are listed 

under each description. Several recombinations are suggested, including: 1) 

Arcangeliella crichtonii (aCystangium crichtonii G. W. Beaton, Peg ler and T. W. K. 

Young); 2) Arcangeliella hepaticus (aElasmomyces hepaticus G. W. Beaton, Peg ler and 

T. W. K. Young); 3) Gen. prov. megaspora (aGymnomyces megasporus Rodway); and 

4) Gen. prov. seminuda (Gymnomyces seminudus Massee and Rodway). 

Introduction 

Two of the five sequestrate genera related to Russula recognised by Singer and 

Smith (1960), Cystangium and Gymnomyces, were described from Australian 

specimens. However, only 12 species of sequestrate relatives of Russula were 

described from Australia and New Zealand prior to 1997. Most Australian taxa are based 

on collections by Rodway from Tasmania in the 1890's to early 1900's or Beaton from 

Victoria in the 1960's to late 1980's (Lebel and Castellano 1998). Rodway's rather loose 

designation of "type" and "isotype" must be taken into consideration when attempting to 

determine types (Chang and Kantvilas 1993). Beaton et al. (1984b) described the 

species known from Victoria and illustrated some new species. However, Beaton et al. 

(1984b) did not examine all the types; they based some descriptions on others' work 

and included more recent collections in the species concepts. 

Collections from Australia and New Zealand have revealed a much higher diversity 

of russuloid sequestrate fungi than previously recognised, a five-fold increase in the 

number of species (Lebel and Castellano 1996). Reexamination of the types was 

critical to determine relationships among described species and new taxa. The results of 

our examination of the generic type species of sequestrate Russulales were presented 

in the first paper of this series (Lebel and Trappe 1998b). This paper presents the 

results of our examination of holotypes and/ or isotypes of sequestrate relatives of 

Russula described from Australia and New Zealand. 
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Materials and Methods 

Macroscopic features are from original type descriptions and notes with type 

collections where possible and emended as needed from observation of dried 

specimens to provide a complete description in a standardised format. Habitat and 

fruiting details, such as associated vegetation, are based on information in original 

descriptions or knowledge of the areas and habitats frequented by the collector. 

Herbarium names are abbreviated according to Holmgren et al. (1990). 

Microscopic features observed with a light microscope are described from free-hand 

sections of rehydrated herbarium material mounted in Melzer's reagent or 5% aqueous 

KOH, following the methods of Castellano et al. (1989). Measurements were made at 

1000x or 400x with a calibrated optical micrometer. 

Spore shape was determined as a length-width ratio (Q) for 30-35 randomly 

selected spores in 5% aqueous KOH, using Buyck's (1989) spore shape categories. 

Dimensions are given as: minlength-maxlength x minwidth-maxwidth (mean length ± SE 

x mean width ± SE, n = 30-35), Q ratio. Measurements do not include ornamentation or 

the apiculus. Spore ornamentation was observed by light microscopy on mounts in 

Melzer's reagent. Scanning Electron Microscope (SEM) photographs were referred to 

wherever possible to aid interpretation of spore ornamentation patterns (though 

illustrations and descriptions are in terms of structures visible by light microscopy). 

A detailed discussion of macroscopic and microscopic characters is presented in 

Lebel and Trappe (1998a). 

Taxa are presented alphabetically by basionym. Original descriptions or diagnoses 

are provided at the beginning of each description for all taxa. References to SEM 

photoes and other studies of relevant material are listed after the nomenclatural 

description of each taxon. Illustrations of important characters are given for each 

species. 
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Collections examined 

Descriptions are presented alphabetically by basionym. Holotypes or isotypes 

were examined whenever possible. Two species, Cystangium balpineum Grgurinovic 

and Gymnomyces wirrabarensis Grgurinovic (Grgurinovic 1997), were published too 

late to be included in this study. 

Cystangium crichtonii 

Cystangium phymatidosporum 

Elasmomyces hepaticus 

Gymnomyces eildonensis 

Gymnomyces megasporus 

Gymnomyces pallidus 

Gymnomyces seminudus 

Gymnomyces solidus 

Hydnangium tomentosum 

Macowanites carmineus 

Macowanites luteiroseus 

Octaviania redolens 

Secotium rodwayii 

Secotium sessile 

Excluded taxa 

Cystangium balpineum 

Gymnomyces flavus 

Gymnomyces wirrabarensis 

Hydnangium australiense 

Hydnangium hinsbyi 

Marteffia berkeleyi 

Octaviania alveolata 

Octaviania socialis 

Secotium lamingtonensis 

Secotium sessile var. textum 

G. Crichton Z47, holotype K; isotype K 

G. Beaton 50, holotype K 

Beaton 69, holotype K 

Beaton 2, holotype K 

HO 113639, holotype HO; isotype PDD 8368 

Rodway 299, holotype K; isotype HO 

Rodway 124, holotype HO; isotype FH 

HO 113647, isotype HO 

PDD 12329, isotype HO 

PDD 26560, holotype PDD 

PERTH 04259661, holotype PERTH 

Cunningham 10141, holotype K; isotype PDD 

1307, isotype HO 

Rodway 647, neotype K; isotype 100517, HO. 

Not examined 

HO 30029, isotype HO 

Not examined 

F. M. Bailey 188, isotype HO 

HO 113756, holotype HO; isotype HO 58254 

Not examined 

Not examined 

Harkness 232, holotype BPI 

DAR 21712, isotype DAR 

Cribb 1143, paratype DAR 
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Descriptions 

Cystangium crichtonil G. W. Beaton, Peg ler and T. W. K. Young, Trans. Brit. Mycol. 

Soc. 86: 181-184 (1986). 

ILLUSTRATIONS: Beaton et al. (1986), Trans. Brit. MycoL Soc. 86: fig. 1 A-D, 2 A-E. 

"Gasterocarpus solitarius vel caespitosus, secotiodeus, stipitatus, 1.5-3 an latus, 

inegulariter convexus. Peticium pallide brunneum vel cinnamomeobrunneum, ad basim 

gleba expositum. Gleba adnato-decurrens, pallidior, sublamellata, bads elongatis 

irregulater dispositis. Contextus heteromerus, hyphis filamentosis et sphaerocystis 

instructs. Columella percurrens, tenuis. Stipes centralis vel lateralis, 4-6 x 1-2 rml 
plus minusve cylindricus, e pericio concolor. Sporae heterotropicae, asymmetricae, 8

10 x 7-9.5 (9 ± 0.4 x 8.5 ± 0.3) pm, Q = 1.05, subglobosae vel late ovoideae, 

subhyalinae, amyloideae, tenuitunicatae, aistis concentricis interrupts praeditae. 

Basidia 40-55 x 8-10 pm, ventricosa- davata, vel lanceolata, hyalina, tenuitunicata. 

Subhymenium latum, pseudoparenchymaticum. Epicutis tenuissima, ex hyphis 

repentis, 2-6 pm latis composita; hyphodermium crassum, pseudoparenchymaticum. " 

Beaton et al. (1986) described Crichton Z47 with illustrations of the basidia, cystidia, 

spores and basickoma. Included below are additional measurements of features of the 

pericium, hymeniun and stipe and ilustrations of some features not presented 

previously (Figure 5.1 A-F). 

Basidiomata 15-30 m diam, irregularly convex, with a free, undulating margin 

exposing the lower gleba. Peridial surface pale brown to burnt sienna (Ridgeway, 

M2YR/4.8/7.2), discoloring to pale brown on drying; texture not recorded fresh, dried 

appearing smooth. Context thin, fragile, creamy-white. Gleba pale brown, paler than 

peridium, sublamellate but strongly anastamosing to appear labyrinthoid-loculate, 

chambers elongate, empty. Stipe 4-6 x 1-2 mm, central to lateral, more or less 
cylindrical, glabrous, surface concolorous with peridium or slightly paler; columella 

percurrent, simple, concolorous with peridium. Odor and taste not recorded. Latex not 
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observed. Chemical characters not recorded. Color of Spore color in mass not recorded 

for fresh material, in the chambers of the dried gleba appears off-white to cream-colored. 

Peridiopellis two layered, suprapellis a thin, repent layer of hyaline hyphae 2-6 

gm diam overlying an epithelial subpellis 40-80 gm wide, of 2-4 tiers of irregular, 

agglutinated, inflated cells 12-22 gm diam; on certain areas of the peridium, the 

peridiopellis compacted, appearing as a single, agglutinated layer of somewhat inflated 

elements. Peridial context 110-180 gm wide, heteromerous, mostly of interwoven, 

slightly gelatinised, hyaline hyphae 2-3.5 gm diam, with nests of sphaerocysts 10-40 

gm diam, and scattered sinuous laticiferous hyphae 4-8.5 gm diam. Endocystidia 

absent. Stipitipellis a cutis 5-14 gm wide, of interwoven hyaline hyphae 2-4 gm diam. 

Stipe-columella context heteromerous, mostly of interwoven, hyaline hyphae 2-3.5 

gm diam with columns of sphaerocysts 12-30 gm diam. 

Hymenophoral trama 80-100 grn wide, heteromerous, of interwoven to parallel, 

hyaline hyphae 2-6 gm diam, with scattered inflated elements 5-12 gm diam, 
sphaerocysts 12-24 gm diam in nests and laticiferous hyphae 4-8 gm diam; 
subhymenium well-developed, 30-45 gm wide, of 2-3 tiers of isodiametric cells 6-14 i.un 

diam. Basidia 36-55 x 8-11 gm, hyaline, cylindrical to ventricose, with 4 sterigmata 4-7 

gm long, slightly curved. Cystidia 45-65 x 6-10 gm, hyaline, cylindrical to narrowly 

ventricose with a tapering, obtuse apex and some granular contents; generally not 

projecting beyond basidia, arising in the trama, rare. 

Spores 8-10 x 7-9.5 gal (9.2 ± 0.4 x 8.5 ± 0.3, n = 30-35), Q = 1.09-1.18, 
subglobose to broadly ovoid, heterotropic, asymmetric, subhyaline. Ornamentation 

strongly amyloid, of interrupted and anastamosing concentric ridges, at times radial or 

random, up to 1 gm high. Hilar appendix hyaline, eccentric, conical, 1-1.5 x 1 gm; plage 

absent or present, inconspicuous, inamyloid. 

COLLECTIONS EXAMINED 

Holotype: Crichton Z47 (K). Epigeous, gastroid, scattered or caespitose, under 

Eucalyptus debris. Collected 9 August, 1984, Australia, New South Wales, Tuncurry. 

G. Crichton. 

http:1.09-1.18
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f. 

Figure 5.1 Cystangium crichtonli Beaton, Pegler & Young a. basidioma 
(10mm = 10mm); b. peridiopellis and peridial context with laticiferous hyphae 
(4mm = 10pm); c. hymenophoral trama and hymenium (4mm = 10pm); d.
basidia (7mm = 10pm); e. hymenophoral cystidia (7mm = 10pm); f. spores 
(30mm = 10pm). 
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DISCUSSION
 

An emphasis on presence of laticiferous hyphae versus latex production as a 

delimiting character between Russula and Lactarius lineages will affect where this 

species is placed. Beaton et aL (1986) point out the similarities between Zelleromyces 

striatus and this species, but argue ingenuously that as Arcangeliella has not been 

found in Australia, this taxon should be placed in Cystangium rather than the equivalent 

genus of the Lactarius lineage. It should be noted that specimens of Arcangeliella 

collected in dry weather or not cut and examined in the field at time of collection often dry 

enough that no latex exudes (Thiers 1984a,b). 

The epithelial peridiopellis in this case is of less importance than the presence of 

abundant laticiferous hyphae in determining the placement of this species. The general 

morphology and texture of the basidiomata, presence of laticiferous hyphae in the 

peridial context and hymenophoral trama, origin of hymenophoral cystidia, and spore 

ornamentation type (concentric ridges) all point to a closer relationship of this taxon with 

Lactarius rather than Russula. 

The only other Arcangeliella species known from Australia, A. texta, differs in several 

features. Arcangeliella texta has mostly isolated spore ornamentation rather than 

concentric ridges and a trichodermial peridiopellis. 

Arcangeliella crichtonii (Beaton, Peg ler and T. W. K. Young) Lebel and Trappe comb. 

fined. 

-Cystangium crichtonii G. W. Beaton, Peg ler and T. W. K. Young, Trans. Brit. 

Mycol. Soc. 86: 181-184 (1986). 

Cystangium phymatidosporum G. W. Beaton, Peg ler and T. VK. Young, Kew Bull. 
39: 672-674 (1984b). 

ILLUSTRATIONS: Beaton et al. (1984b), Kew Bull. 39: fig. 3 E-G, pl. 24 K-P. 

"Gasterocarpus subhypogaeus, hemiangiocarpus, 1-3 cm latus, eillipsoideus, ad 

apicem depressus, stipitatus, ad basim gleba expositus. Peridium albidum, 

brunnescens laeve et glabrum vel subtiliter pruinosum. Gleba albida, in sicco pallide 
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cremea, loculis irregulariter dispositis. Columella percurrens, albida, tenuis. Stipes 

brevis, 2-5 x 1-2 mm. solidus, albidus. Sporae in cumulo albidae, 7.5-10 x 6.5-7.5 (8.8 ± 

0.4 x 7 ± 0.3) pm, late ovoideae, suborthotropicae, hyalinae, amyloideae, tenuitunicatae, 

verruculis aggregatis praeditae. Basidia 28-40 x 10-14 pm, ventricoso-clavata, 2 vel 4 

sporigera. Cystidiis nulla. Trama hymenophoralis subregularis, heteromera, hyphis 

filamentosis et sphaerocytis instructa; subhymenium pseudoparenchymaticum. Epicutis 

tenuissima, ex hyphis agglutinatis composita; hypodermium crassum, 

pseudoparenchymaticum. Typus: Victoria, Beauglehole et al. holotypus (K)." 

Macroscopic features are after Beaton et aL (1984b). Microscopic features are from 

examination of the holotype. Included below are additional measurements of features of 

the peridium, hymenium and stipe and illustrations of some features not presented 

previously (Figure 5.2 A-E). 

Basidiomata 10-30 m diam, broadly ellipsoid, depressed at apex and around 

stipe, margin strongly incurved to completely cover gleba. Peridial surface smooth and 

glabrous or finely pruinose, dry, becoming wrinkled on drying, white, staining brown. 

Context thin, fragile, off-white when dry. Gleba white becoming ivory, sublamellate to 

loculate, chambers labyrinthine, elongated, irregular, 0.5-1 mm diam. Stipe 2-5 x 1-2 
mm, short, curved not projecting beyond peridium, solid, surface white; columella 

percurrent, simple, narrow, white, sometimes free from the gleba. Odor and taste not 

recorded. Latex absent. Chemical tests not recorded. Spore color in mass white. 

Peridiopellis two layered, a thin, inconspicuous suprapellis of repent, interwoven, 

agglutinated hyphae 2-3 pm diam, with some inflated hyphal tips, clavate to globose 7

13 x 4-8 pm, overlying a well-developed epithelial subpellis 35-90 pm broad composed 

of inflated cells 12-22 gm diam. Peridial context 50-80 pm wide, of interwoven to 

subparallel, hyaline hyphae 2-3 pm diam. Endocystidia and oleiferous hyphae absent. 

Stipitipellis undifferentiated from context. Stipe-columella context heteromerous of 

interwoven, hyaline hyphae 1.5-3 gm diam and sphaerocysts 14-32 gm diam in nests. 

Hymenophoral trama 30-65 gm wide, heteromerous, with narrow, ± parallel, hyaline 

hyphae 2-3.5 pm diam, and sphaerocysts 14-26 pm diam in scattered nests; 

subhymenium well-developed, 18-25 pm wide, with 2-3 tiers of ± isodiametric cells 5-14 

x 4-12 pm. Basidia 15-38 x 10-14 gm, hyaline, broadly clavate to clavate, with 4 

sterigmata 3-6 x 1-1.5 pm. Cystidia absent. 
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Figure 5.2. Cystangium phymatidosporum Beaton, Peg ler & Young a. 
basidioma (10mm = 10mm); b. peridiopellis and peridial context (4mm = 10pm); 
c. hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 
10pm); e. spores (30mm = 10pm). 
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Spores 8-10 x 7-8.5 gm (8.9 ± 0.3 x 7.1 ± 0.2, n = 30-35), Q = 1.17-1.25, broadly 

ellipsoid, suborthotropic and symmetric, hyaline. Ornamentation amyloid, of crowded 

somewhat irregularly shaped, isolated warts 0.5-0.8 iim high. Hilar appendix prominent 

1-2 x 0.8-1.5 gm, central, truncate; plage inconspicuous, inamyloid. 

COLLECTIONS EXAMINED 

Holotype: Beaton 50 (K). Erumpent under Eucalyptus sp. Collected 14 August, 1982, 

Australia, Victoria, Eildon State Park, Dry Creek. C. Beauglehole, K. and G. Beaton. 

DISCUSSION 

Beaton et al. (1984b) differentiated this species from Secotium sessile on the basis 

of smaller, more ellipsoid spores bearing a lower ornamentation of isolated warts. Other 

microscopic differences include the absence of hymenial cystidia and lack of 

sphaerocysts in the peridial context of C. phymatidosporum. Macroscopically, C. 

phymatidosporum has a loculate gleba rather than a sublamellate gleba as in S. sessile. 

Elasmomyces hepaticus G.W. Beaton, Pegler and T. W. K. Young, Kew Bull. 39 (4):
676 (1984b). 

ILLUSTRATIONS: Beaton et al. (1984b), Kew Bull. 39: fig. 4 A-C, pl. 25 E-J. 

"Elasmomyces hepaticus Beaton, Pegler and Young, sp. nov. Gasterocarpus 4-16 

mm latus, subglobosus vel irregulariter ellipsoideus, ad basim depressus, gleba 

exposita, stipitatus. Peridium hepaticum, siccum, laeve dein rugosum. Gleba pallide 

aurantiaca, loculata; loculi 1-2 mrn lati, cavi, radialiter dispositi. Columella percurrens; 

stipes 1-3 x 0.5-1 mm, cylindricus, curvatus, solidus, atrobrunneus. Sporae in cumulo 

albidae, 6.5-9 x 6-8 (8±0.4 x 7.3 ± 0.4) gm, orthotropicae, globosae vel late ovoideae, 

hyalinae, valde reticulatae, amyloideae. Basidia 40-52 x 7.5-10 gm, elongato-cylindrica, 

4-sporigera. Leptocystidia nulla. Trama hymenophoralis subregularis, hyalina. 

Subhymenium grosse pseudoparenchymaticum. Peridiopellis sphaerocystis brunneis 

efformata. Typus: Victoria, K and G. Beaton 69 ( holotype K)." 

http:1.17-1.25
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Macroscopic features are taken from Beaton et al. (1984b) and examination of the 

type. Included below are additional measurements of features of the peridium, 

hymenium and stipe and illustrations of some features not presented previously (Figure 

5.3 A-E). 

Basidiomata 4-26 mm diam, subglobose to irregularly ellipsoid, depressed at the 

base with an exposed gleba and short stipe. Peridial surface dry, smooth becoming 

wrinkled, dark liver brown. Gleba pale orange, loculate to sublamellate, chambers 

elongated, 1-2 mrn diam. Stipe 1-3 x 0.5-1 mm, curved, cylindrical, solid, surface and 

context dark brown, not protruding much past peridium at base; columella percurrent, 

simple or weakly dendroid, narrow, dark brown. Odor and taste not recorded. Latex not 

produced when cut but laticiferous hyphae abundant. Chemical characters not recorded. 

Spores white in mass. 

Peridiopellis 40-80 gm wide, an epithelium, composed of 3-6 tiers of agglutinated, 

brown-walled inflated cells 12-39 gm diam. Peridial context 80-110 gm wide of 
densely packed, subgelatinous, interwoven, hyaline hyphae 2-3 gm diam, with 
scattered, sinuous, laticiferous hyphae 3-7 gm diam; sphaerocysts absent from context. 

Endocystidia and pileocystidia absent. Stipitipellis undifferentiated from context. 

Stipe-columella context heteromerous, of interwoven hyaline hyphae 2-3 gm diam, 

nests of sphaerocysts 16-27 gm diam, and scattered, sinuous laticiferous hyphae 4-7 

gm diam. 

Hymenophoral trama 30-65 gm wide, of densely packed, interwoven, 

subgelatinous, hyaline hyphae 2-5.5 gm diam, with a few scattered, sinuous laticiferous 

hyphae 3-7 gm diam extending into the subhymenium; sphaerocysts absent; 

subhymenium well-developed, 25-38 gm broad, with 2-3 tiers of isodiametric cells 5-12 

diam. Basidia 36-52 x 7-10.5 gm, hyaline, cylindrical to clavate, with 4 sterigmata 4

10 gm long, slender. Cystidia absent. 

Spores 6.5-9 x 6-8 gm (8.1 ± 0.3 x 7.4 ± 0.3, n = 30-35), Q = 1.02-1.07, globose to 

subglobose, orthotropic or asymmetric, hyaline. Ornamentation strongly amyloid, of 

rugose ridges 0.8-1.5 gm high, forming a fine complete reticulum. Hilar appendix 1-2 x 

0.5-1 gm, cylindrical, eccentric; plage inconspicuous, inamyloid. 

http:1.02-1.07
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Figure 5.3. Elasmomyces hepaticus Beaton, Peg ler & Young a. basidioma 
(10mm = 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trams and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); 
e. spores (30mm = 10pm). 
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COLLECTIONS EXAMINED 

Holotype: Beaton 69 (K). Hypogeous under mixed Eucalyptus. Collected 27, May 

1980, Australia, Victoria, Black Range Rd., near Buxton. K and G. Beaton. 

DISCUSSION 

An emphasis on presence of laticiferous hyphae versus latex production as a 

delimiting character between Russula and Lactarius affects the placement of this 

species. As with Cystangium crichtonii, specimens collected in dry weather or not 

examined when fresh may dry out and not exude a latex. The reticulate spore 

ornamentation, lack of sphaerocysts in the hymenophoral trama and peridial context, 

presence of abundant laticiferous hyphae and general form and color of basidiomata all 

point to the close relationship of this taxon with Lactarius rather than Russula. 

Elasmomyces hepaticus differs from C. crichtonii in that the latter has radially oriented 

ridges on the spores, a dark brown versus pale brown peridium, and lacks hymenial 

cystidia. 

Arcangeliella hepaticus (Beaton, Pegler and Young) Lebel and Trappe comb. fined. 

zsElasmomyces hepaticus G.W. Beaton, Pegler and T. W. K. Young, Kew Bull. 

39 (4): 676 (1984b). 

Gymnomyces eildonensis G. W. Beaton, Pegler and T. W. K. Young, Kew Bull. 
39(4): 680 (1984b). 

ILLUSTRATIONS: Beaton et al. (1984b), Kew Bull. 39: fig. 5 E-H, pl. 26 F-L. 

"Gasterocarpus subhypogaeus, angiocarpus, 1.5-3 an latus, subglobosus vel 

ellipsoideus, lobatus, ad basim depressus, sessilis. Peridium pallide cremeum dein 

rufobrunneum, leviter viscidum glabrum. Gleba cremea dein griseoaurantica vel 

armeniaca, loculis irregulariter disposita. Columella nulla. Sporae 7-9 x 6.5-8 (7.7 ± 0.5 x 

7 ± 0.5) gm, orthotropicae, statismosporicae globosae vel subglobosae, hyalinae vel 

pallide brunneae, amyloideae, verrucis vel reticulato partiali instructae. Basidia 30-42 x 

8.5-12 gm, inflate clavata, 4-sporigera. Pseudocystidia 35-58 x 6-10 gm, elongato
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hymenophoralis subregularis, heteromera, hyphis filamentosis et sphaerocystis; 

subhymenium pseudoparenchymaticum. Epicutis ex hyphis agglutinatis repentibus 

efformata." 

Beaton et al. (1984b) describe Gymnomyces eildonensis with illustrations of the 

basidia, cystidia, spores and basidioma. Macroscopic features presented here are from 

Beaton et al. (1984b) supplemented by our examination of the type. Included here are 

additional measurements of features of the peridiUm, hymenium, and stipe, and 

illustrations of some features not presented previously (Figure 5.4 A-F). 

Basidiomata 15-30 rrm diam, subglobose or ellipsoid, sometimes contorted and 

becoming lobed, basally depressed around the point of attachment. Peridial surface 

glabrous, becoming wrinkled, sometimes cracking and breaking away, at first cream 

colored to pale ochraceous, drying dark reddish brown, with reddish yellow patches 

readily visible in protected areas. Gleba cream colored drying greyish orange, loculate, 

chambers small, round or elongated, 1.5-4 mm long, sometimes with random concentric or 

radial arrangement. Stipe absent or present as a rudimentary sterile base, white, small; 

columella absent. Odor and taste not recorded. Latex absent. Chemical characters 

not recorded. Spore color in mass white to pale tan. 

Peridiopellis either appearing as an ixocutis 8-14 p.m wide, or in patches as an 

agglutinated turf 10-26 gm wide of mostly repent, hyaline to pale-brown walled, hyphal 

tips 2-3 pm diam. Peridial context 80-350 p.m wide, of interwoven, hyaline hyphae 2

3.5 pm diam, with abundant straight to sinuous, refractive hyphae 2-7 p.m diam, some 

extending into the peridiopellis, and nests of sphaerocysts 14-32 pm diam, becoming 

more common near the subhymenium. Endocystidia absent. Stipitipellis absent. 
Columella context when present, of interwoven, hyaline hyphae 2-3 gm diam. 

Hymenophoral trama 12-32 gm wide, heteromerous, of interwoven, hyaline 

hyphae 2-4 gm diam, scattered inflated elements 4-6 gm diam, refractive hyphae 2-6 pm 

diam, and abundant nests of sphaerocysts 12-28 gm diam; subhymenium well-

developed, 15-30 gm wide, with 1-3 tiers of ± isodiametric cells 6-10 gm diam and 

scattered inflated cells 12-22 gm diam. Basidia 28-42 x 8-12 gm, hyaline, clavate, with 

2 and 4 sterigmata 3-6 x 1-1.5 gm. Cystidia 32-54 x 6-11 gm, fusoid-ventricose, apex 
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mucronate or obtuse, with some refractive granular contents in KOH; arising in trama, not 

extending beyond basidia, scattered. 

Spores 7-9 x 7-8.5 gm (8.1 ± 0.34 x 7.6 ± 0.4, n = 30-35), Q = 1.06-1.11, 
subglobose, orthotropic and symmetrical, hyaline. Ornamentation incompletely amyloid, 

of abundant, irregular warts and truncate rods 0.5-0.8 gm high, isolated or connected at 

the base to neighbouring 3-4 to form short, branched, irregular ridges <0.3 gm high in a 

poorly developed partial reticulum. Examination of SEM photoes shows the warts and 

ridges to be connected in an almost complete reticulum, which is not readily apparent 

with the light microscope. The amyloid covering of the ornamentation is apparently 

incomplete, covering mostly the apices of warts and ridges. Hilar appendix prominent, 

1-2 x 1-1.5 gm, tapering; plage absent. 

COLLECTIONS EXAMINED
 

Isotype: Beaton 2 (K). Under mixed Eucalyptus. Collected 3 May 1982, Australia,
 

Victoria, Junction of Snobs Creek and Conns Gap near Eildon. K. and G. Beaton.
 

DISCUSSION 

Gymnomyces eildonensis resembles Gymnomyces pallidus. In G. pallidus the 

peridiopellis is a turf of interwoven hyphae and cystidia, which may be agglutinated in 

some specimens, appearing similar to the ixocutis and patchy turf of brown walled 

hyphae of G. eildonensis. Spore ornamentation in G. eildonenis is quite different, though 

the differences may be difficult to discern by light microscopy. G. eildonensis spore 

ornamentation is generally lower, 0.3-0.8 gm versus 0.5-1 gm, appears denser with 

more connections between elements, and the spores are slightly smaller. Beaton et aL 

(1984b) do not mention the gleba darkening to sordid white in G. eildonensis as it does 

in G. pallidus (Massee and Rodway 1898), but they do mention the appearance and 

browning of the peridium. 

http:1.06-1.11
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Figure 5.4. Gymnomyces eildonensis Beaton, Peg ler & Young a. basidioma 
(10mm = 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm);
e. hymenophoral cystidia (7mm = 10pm); spores (30mm = 10pm). 



118 

Gymnomyces megasporus Rodway, Paps. Proc. Roy. Soc. Tasmania 1925:168 
(1926). 

=-Octaviania megaspora (Rodway) G. Cunn., New Zeal. J.Sci. and Techn. 

22 : 300B (1941). 

ILLUSTRATIONS: Cunningham (1941), New Zeal. J. Sci. and Techn. 22: pl. 33, fig. 

18. 

"Gymnomyces megasporus, n.s. Tuber about 1 cm. diameter, rugose, brown to pale, 

rather dense; gleba pale, peridium absent, tubes small, much contorted. Spores 

globose, hyaline, surface dense coat of short clubs, 15-20 gm diameter." 

Rodway (1926) and Cunningham (1941) provide some information on macroscopic 

features. Included here are additional measurements of features of the peridium, 

hymenium and stipe, and illustrations of features not presented previously (Figure 5.5 A

E). 

Basidiomata 10-15 mm diam, depressed globose. Peridial surface smooth to 
rugose, pallid cream-color to brown. Gleba cream colored, loculate, chambers small, 

irregular, dense. Stipe absent; columella absent. Odor and taste not recorded. Latex 

absent. Chemical characters not recorded. Spore color in mass not recorded, in the 

chambers of the dried gleba appearing white. 

Peridiopellis two layered, composed of a suprapellis 10-28 gm wide, of tangled, 

mostly repent, hyaline hyphae 2-3 pm diam overlying an epithelial subpellis 45-80 pm 

wide, of 4-6 tiers of inflated cells 8-19 x 6-19 pm diam. Peridial context 30-50 pm 
wide, of interwoven hyaline hyphae 2-3.5 pm diam, with sphaerocysts 14-28 pm diam 

in scattered nests. Endocystidia absent. Stipitipellis absent. 

Hymenophoral trama 30-50 gm wide, of compacted, interwoven, subgelatinous, 

hyaline hyphae 2-3.5 pm diam, and sphaerocysts 12-28 p.m diam in scattered nests; 

subhymenium not rehydrating well, appearing to be 16-26 p.m wide, with 2-3 tiers of 
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Gymnomyces megasporus Rodway a. basidioma (10mm =Figure 5.5.

10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral
 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. spores 
(30mm = 10pm). 
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± isodiametric cells 4-11 x 5-10 gm. Basidia 28-42 x 9-12 gm, hyaline, cylindrical to 

narrow clavate, mostly with 1 or rarely 2 sterigmata 6-11 x 1-2.5 gm, robust. Cystidia 

absent. 

Spores 12-16.5 x 11.5-16 gm (14.8 ± 0.2 x 14.4 ± 0.4, n = 30-35), Q = 1.01-1.03, 

globose, orthotropic, hyaline. Ornamentation strongly amyloid, on most spores of 

dense, robust, irregular isolated warts, rods and wedges, 2-3 gm high x 1-2 gm wide; on 

a few spores the ornamentation is of very dense, isolated, warts and rods, fairly similar 

in appearance, ± 1 gm high. Elements appearing irregular, hemispherical, rod-like in 

surface view. Hilar appendix inconspicuous, 0.5-1 x 1 gm; plage absent. 

COLLECTIONS EXAMINED 

Holotype: HO 113639 (HO). Under Eucalyptus sp. Collected May 1925, Australia, 

Tasmania, Cascades. L. Rodway. 

DISCUSSION 

Gymnomyces megasporus resembles G. seminudus macroscopically and 

microscopically, differing mainly in the larger spores, 12-16 gm versus 9-12 gm and the 

very robust, irregular appearance and dense nature of the spore ornamentation. The 

basidia of G. megasporus generally have 1 or 2 sterigmata and hymenophoral cystidia 

were not observed, whereas G. seminudus has basidia with 2 or 4 sterigmata and 

prominent hymenophoral cystidia. Variation in sterigmata number is known to affect 

spore size, basidia with 1 and 2 sterigmata often have larger spores than basidia with 4 

sterigmata. However in this particular case, larger spores of G. seminudus never have 

the robust wedges and warts of G. megasporus spores. 

One basidioma in the holotype is actually G. seminudus, having smaller spores, 8.5

10.5 gm diam, less robust spore ornamentation and scattered macrocystidia in the 

hymenophoral trama. 

Collection information with the holotype does indicate associated trees and states 

only "Cascades"; Rodway walked to collecting sites near Hobart, most of which were at 

lower elevations in the Cascades. Nothofagus is found at higher elevations, so 
Eucalyptus was the most likely tree associate. Recent collections that resemble 

http:1.01-1.03
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G. megasporus have been found associated with Eucalyptus, and so it seems 
reasonable to suggest this is the probable mycorrhizal associate. 

The structure of the peridiopellis is considered to be a stable and consistent 

character within a species and at the generic level in the sequestrate Russulales (Lebel 

and Trappe 1998a,b). Our proposal that species currently in Gymnomyces with an 

epithelial peridiopellis be transferred to a new genus and those lacking an epithelial 

peridiopellis be retained in Gymnomyces, will be addressed in a subsequent paper. 

Gymnomyces megasporus would be transferred to this new genus. 

GymnomycespallidusMassee and Rodway in Massee, Kew Bull. Misc. Inf. 1898: 
125 (1898). 

7--Octaviania paffida (Massee and Rodway) G. Cunn., Proc. Linn. Soc. New 

S. Wales 60: 119 (1935). 

ILLUSTRATIONS: Cunningham (1935), Proc. Linn. Soc. New S. Wales 60: pl. 33, fig. 

17; Peg ler and Young (1979), Trans. Brit. Mycol. Soc. 72: figs. 99-100. 

"Gymnomyces pallidus, Mass. et Rodw. (sp. nov.). Gleba globosa, irregularis, 

initio albida, dein sordida, cellulis majusculis irregularibus sordide albidis; septa tenuia, 

albida, nec scissilia. Sporae globosae, 9-10 ji diarn., hyalinae, verruculosae, saepe 

brevissime caudatae, in quoque basidio binae, sterigmatibus brevibus suffultae. 

Underground, Rodway, 299. 

Irregularly spherical, 2-4 cm. in diameter, very fragile, no distinct peridium. Sterile 

base obsolete, but in one specimen growing into a slender stem emerging from an 

umbilicus." 

Macroscopic features are taken from Massee and Rodway's (1898) original 

diagnosis and Cunningham's (1935) examination of the type. Included here are 

additional measurements of features of the peridium, hymenium and stipe, and 

illustrations of some features not presented previously (Figure 4.6 A-F). 
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Basidiomata 10-40 mm diam, globose to irregular, stipe absent. Peridium surface 

dry, initially white, becoming sordid brown or darker, sometimes evanescent. Context 
thin, fragile, off-white becoming sordid brown. Gleba initially white becoming sordid 

brown, loculate, chambers small, irregular. Stipe base obsolete but in one specimen 

the base growing into a slender stem emerging from a depression; columella absent or 

present, rudimentary, off-white. Odor and taste not recorded. Latex not recorded, 

presumed absent. Chemical characters not recorded. Spore color in mass off-white in 

the chambers of the dried gleba. 

Perk! 'open's a dense turf of upright to repent, brown walled, cylindrical, rarely 

septate hyphal tips 10-25 x 2-3 gm, intermixed with refractive, sometimes agglutinated 

or repent cystidia 4-9 x 10-18 gm, clavate to cylindrical with obtuse or acute apices. 

Peridial context 100-245 p.m wide, of interwoven, hyaline hyphae 2-3.5 gm diam and 

abundant straight to sinuous, refractive oleiferous hyphae 2-7 pm diam, some extending 

into the peridiopellis, sphaerocysts 12-22 p.m diam rare, in scattered nests. Endocystidia 

absent. Stipitipellis absent; columella context when present, heteromerous, mostly of 

interwoven, hyaline hyphae 1.5-3 p.m diam with scattered nests of sphaerocysts 14-23 

pm diam. 

Hymenophoral trama 17-28 p.m wide, of interwoven, hyaline hyphae 2-4 gm diam, 

scattered inflated hyphae 4-6 pm diam, sphaerocysts 12-28 gm diam in nests, and 

refractive oleiferous hyphae 2-6 gm diam; subhymenium well-developed, 17-32 pm 

wide, of 1-2 tiers of isodiametric cells 6-10 p.m diam, and scattered inflated cells 12-19 pm 

diam. Basidia 18-32 x 8-12 gm, hyaline, cylindrical to clavate, with 2 or 4 sterigmata 4-6 

x 1-1.5 p,m. Cystidia 28-56 x 5-14 gm, fusoid-ventricose, apex mucronate or obtuse, 

with some granular contents refractive in KOH; arising in trama, not extending beyond 

basidia, scattered. 

Spores 7.5-9.5 x 7-9 pm (9 ± 0.4 x 8.2 ± 0.5 pm, n = 30-35), Q = 1.06-1.09, 
subglobose, orthotropic and symmetrical, hyaline. Ornamentation amyloid, of abundant, 

irregular warts and truncate rods or spines 0.5-1 gm high, with a few short basal 

connectives <0.3 p.m high forming short ridges or interconnected lines. Hi lar appendix 

prominent, 1-2 x 1-1.5 pm, tapering; suprahilar plage inconspicuous, inamyloid. 

http:1.06-1.09
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a. b. 

d. 

f
 

Figure 5.6. Gymnomyces pallidus Massee & Rodway a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context witholeiferous hyphae (4mm = 
10pm); c. hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm 
= 10pm); e. hymenophoral cystidia (7mm = 10pm); spores (30mm = 10pm). 
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COLLECTIONS EXAMINED
 

Holotype: Rodway 299 (K). Collected June 1896, Australia, Tasmania, West coast. L. 

Rodway. 

Envelope labeled: type Rodway 299 (K) and BPI H0113643 includes 4 packets. 

1 = Rodway 299 Type. 

2 = G. seminudus; white, globose, spores with dense amyloid ornamentation of isolated 

spines 2-3 gni high, cystidia abundant, large; peridiopellis two layered, subpellis an 
epithelium with overlying repent hyphal suprapellis. 

3 = basidioma brown-yellow; spores with amyloid, reticulate ornamentation ± 0.8 gm 

high. Does not match any described species. 

4. BPI Rodway 111. Collected June 1920. 2 packets.
 

i) = G. pallidus; brownish, spore ornamentation of irregular isolated and rugose elements,
 

irregularly amyloid; peridiopellis a dense turf of upright cystidia and hyphae.
 

ii) = G. seminudus white, globose; spores with dense, amyloid, isolated spines ± 3 pm 

high; peridiopellis 2-layered. 

DISCUSSION 

A discussion of the taxonomic and nomenclatural history of Gymnomyces pallidus 

can be found in Lebel and Trappe (1998b). Gymnomyces pallidus can be distinguished 

by the irregular spore ornamentation 0.5-1 pm high, scattered refractive hymenial 

cystidia, and change in color of the peridium from white to sordid brown. Although no 

mention of tree associates is made in the original description, more recent collections 

identified as G. pallidus are all Eucalyptus associates. 

Gymnomyces seminudus Massee and Rodway in Massee, Kew Bull. Misc. Inf. 1898: 
125 (1898). 

Arcangeliella seminuda (Massee and Rodway) Zeller and C. W. Dodge, Ann. 

Mo. Bot. Gard. 23: 617 (1937). 

Octaviania seminuda (Massee and Rodway) G. Cunn., Trans. Proc. Roy. 

Soc. New Zeal. 67: 408 (1938). 
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ILLUSTRATIONS: Cunningham (1938), Trans. Proc. Roy. Soc. New Zeal. 67: pl. 33, 

fig. 19; Peg ler and Young (1979), Trans. Brit. Mycol. Soc. 72: fig. 101-103; Beaton et al. 

(1984b), Kew Bull. 39: fig. 5 A-D, pl. 25 R-W, pl. 26 A-E. 

"Gymnomyces seminudus, Mass. et Rodw. (sp. nov.). Gleba globosa, albida, 

extus laxe tomentosa, 1.5-2.5 cm. lata, cellulis minutis creberrimus vacuis irregularibus; 

septa crassiuscula, albida, nec scissilia. Basidia subclavata, 2-sterigmatica. Sporae 

sphaericae, 11-12 g diam., cerberrime echinatae, hyalinae. 

Emerging from the ground, Rodway 124. There is a delicate external downiness or 

silkiness, which may be considered as a very rudimentary peridium. There is no trace of 

a sterile base, which along with the hyaline spores, separates this fungus from those 

species of Octaviania in which the peridium is slight. Distinguished from G. pallidus, 

Mass. and Rodw., by the larger, more strongly and densely echinulate spores. " 

Macroscopic features are taken from the original diagnosis of Massee and Rodway 

(1898) and Cunningham's (1938) examination of the holotype. Extensive descriptions 

of microscopic features are provided by Singer and Smith (1960), Smith (1962) and 

Beaton et al. (1984b). Included here are additional measurements of features of the 

peridium and hymenium, and illustrations of some features not presented previously 

(Figure 5.7 A-F). 

Basidiomata 15-35 mm diam, globose to subglobose, gleba completely enclosed. 

Peridial surface smooth to delicately tomentose, dry, white becoming ochre. Context 

fragile, white. Gleba white, loculate, chambers compressed, small, irregular. Stipe 
absent; columella absent or rudimentary, narrow, simple. Odor and taste not recorded. 

Latex not recorded, presumed absent. Chemical characters not recorded. Spore color in 

mass hyaline, in the chambers of the dried gleba appearing white. 

Peridiopellis two layered, composed of a narrow suprapellis 20-70 gm wide, of 

tangled hyphae, repent or erect, 25-70 x 3 -5 µm, overlying an epithelial subpellis 28-55 

1.tm wide, composed of 3-5 inflated cells 8-17 x 8-20 gm diam. Peridial context 28-44 

gm wide, of interwoven hyaline hyphae 2-3.5 gm diam with sphaerocysts 12-26 gm 
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diam in scattered to abundant nests. Endocystidia absent. Oleiferous hyphae absent. 

Stipitipellis absent. Columella context when present, of interwoven, hyaline 
hyphae 2-3 gm diam. 

Hymenophoral trama 35-65 gm wide, heteromerous, composed of hyaline hyphae 

2-4 gm diam and abundant sphaerocysts 15-25 gm diam in nests; subhymenium well-

developed, 12-20 gm wide, with 2-4 tiers of isodiametric cells 4-12 x 4-10 gm. Basidia 

28-52 x 7-11 gm, hyaline, ventricose to clavate, mostly with 2 or rarely 4 sterigmata 5-10 

x 1-2.5 gm, robust. Cystidia 52-100 x 8-15 pm, hyaline with few granular contents 

refractive in KOH, cylindrical to clavate with obtuse apices; extending beyond basidia 

considerably, arising at the base of the subhymenium, scattered to abundant. 

Spores 10-12.5 x 9.5-12 gm (11.2 ± 0.7 x 10.5 ± 0.6, n = 30-35), Q = 1.05-1.08, 

globose, orthotropic and symmetric, wall hyaline. Ornamentation amyloid, of robust, 

crowded, laterally compressed spines 1.5-2.5 x 1-1.5 gm, some coalescing at bases. 

Hilar appendix 2-2.5 x 0.5-1 gm, cylindrical; plage inamyloid. 

COLLECTIONS EXAMINED
 

Holotype: Rodway 124 (HO; isotype FH). Hypogeous to erumpent. Australia,
 

Tasmania. L. Rodway.
 

DISCUSSION 

Massee and Rodway (1898) described two species of Gymnomyces, G. pallidus 

and G. seminudus. Cunningham (1938) transferred both to Octaviania, a synonym of 

the smooth-spored genus Melanogaster, being unaware of the iodine reaction of the 

spore ornamentation of the Russulales. Zeller and Dodge (1937) transfered G. 
seminudus to Arcangeliella, as they felt this genus was carefully and fully described, 

while Gymnomyces was not well supported. Singer and Smith (1960) maintained the 

name Gymnomyces as a well differentiated group. 

The structure of the peridiopellis is considered to be a stable and consistent 
character within a species and at the generic level in the sequestrate Russulales (Lebel 

and Trappe 1998a,b). Our proposal that species currently in Gymnomyces with an 
epithelial peridiopellis be transferred to a new genus and those lacking an epithelial 

peridiopellis be retained in Gymnomyces, will be addressed in a subsequent paper. G. 

seminudus would be transferred to this new genus. 

http:1.05-1.08
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Figure 5.7 Gymnomyces seminudus Massee & Rodway a. basidioma
(10mm = 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm);
e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Gymnomyces seminudus differs from other species microscopically in the two 

layered peridiopellis, prominent hymenial cystidia, and isolated spinose spores; 

macroscopically the smooth, generally white to creamy peridium is distinctive. 

The Rodway 124 (H0113648) packet had four different collections enclosed. 

1 = 124 HOLOTYPE 

2 = 124 cotype. G. seminudus Collected August 1898, Australia, Tasmania. White, 

globose, smooth; spore ornamentation isolated spinose, peridiopellis two layered. 

Matches the holotype of G. seminudus. 

3 = 124 "G. seminudus". Spores larger than the holotype, ± 14 gm, ornamentation less 

dense, spines more irregular, curved, acute. Peridiopellis two layered, hymenial cystidia 

present, large. Unknown Gymnomyces sp. 

4 = 124 COTYPE postal envelope. Does not match G. seminudus, or #3. Unknown 

Gymnomyces sp. 

Gymnomyces solidus Rodway, Paps. Proc. Roy. Soc. Tasmania 1920: 157 (1921). 

ILLUSTRATIONS: none previously. 

"Gymnomyces solidus, n.s. Irregularly globose, white 1 cm. Peridium none, the 

tramal pl.s defining the sporiferous cavities protruding externally. Gleba dense white, 

canals 0.3 mm diameter closely packed, full of spores. Spores white globose, coarsely 

echinulate, 12 g. Slopes of Mt. Wellington." 

Macroscopic features are taken from Rodway (1921). Included here are additional 

measurements of features of the peridium, hymenium and stipe, and illustrations of some 

features presented (Figure 5.8 A-F). 
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Basidiomata 10 mm diam, irregularly globose. Peridial surface none, the tramal 
plates defining the glebal chambers protruding externally. Gleba white, loculate, of 
closely packed chambers 0.3 mm diameter, full of spores. Stipe or columella not 
recorded, none apparent in specimens examined. Odor and taste not recorded. Latex 

not recorded, presumed absent. Chemical characters not recorded. Spore color in mass 

white. 

Peridiopellis apparently lacking on portion of holotype examined. Peridial 
context 35-70 gm wide, of interwoven, hyaline hyphae 2-3 gm diam; sphaerocysts 

absent. Endocystidia absent. Stipitipellis absent. 

Hymenophoral trama 22-37 gm wide, of compacted, interwoven, hyaline hyphae 

2-3 gm diam (not rehydrating well) and sphaerocysts 12-24 gm diam in scattered to 

abundant nests; subhymenium 15-25 gm wide, with 1-2 tiers of isodiametric cells 6-14 x 

6-12 gm. Basidia 28-39 x 7-10.5 gm, clavate to cylindrical, hyaline, at least some with 

2 sterigmata but mostly with 4, 4-7 gm long. Cystidia 40-62 x 9-12 gm, hyaline, 
clavate to ventricose with an obtuse apex; extending beyond basidia, arising at the 

base of the subhymenium, abundant. 

Spores 8.5-10.5 x 8.5-10 gm (9.6 ± 0.4 gm x 9.3 ± 0.3 gm, n = 30-35), Q = 1.01

1.04, globose, orthotropic, symmetric, hyaline. Ornamentation amyloid, of robust, 

somewhat curved, isolated spines and warts, some appearing laterally compressed, 2-3 

x 1 gm. Elements distributed fairly coarsely, of regular height and amyloidy. Hilar 

appendix small, central, 1-1.5 x 1 gm; plage absent. 

COLLECTIONS EXAMINED 

Isotype: HO 113647 (HO). Collected July 1920, Australia, Tasmania, Cascades, Mt 

Wellington. L. Rodway. 
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b. 

e. 

Figure 5.8 Gymnomyces solidus Rodway a. basidioma (10mm = 10mm);
b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); spores (30mm = 10pm). 
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DISCUSSION
 

Not much information is available on this taxon as it hasn't been redescribed until 

now. Rodway's (1920) diagnosis lacks much in the way of macroscopic characters, 

which causes some difficulty as the peridiopellis appears to have been lost. However, 

the spore ornamentation, basidia and cystidia shape and size, and hymenial structure 

are consistent with a young Gymnomyces seminudus. We propose that G.solidus be 

synonomised with G. seminudus. 

Gymnomyces seminudus (Massee and Rodway) Lebel and Trappe comb. fined. 

.Gymnomyces solidus Rodway, Paps. Proc. Roy. Soc. Tasmania 1920: 157 

(1921). 

Hydnangium tomentosum J. W. Cribb, Paps. Dept. Bot. Univ. Queensland 3: 251 
(1958). 

-_.Marteffia tomentosa (J. W. Cribb) A. H. Sm., Mycologia 54: 631 (1962). 

ILLUSTRATIONS: Cribb (1958) Paps. Dept. Bot. Univ. Queensland 3: fig. 9.; Peg ler 

and Young (1979) Trans. Brit. MycoL Soc. 72: fig. 96. 

"Hydnangium tomentosum sp. n. lnaequaliter globosus, usque ad 1.5 cm. diam., 

ochraceus; peridio 100-200 p, crasso, hyphis laxe textis hyalinis, tomento colorato; gleba 

albida turn pallida brunnea, cellulis labyrinthiformibus, usque ad 1mm. diam., vacuis; 

baso sterilo, columella ramosa; septis 30-50 p, crassis, hyphis textis, scissilis in angulis; 

basidiis 4-sporiis; sporis globosis vel subglobosis, 7.5-9.0 (-12.5) p, diam., hyalinis, 

verrucosis et breve striatis, brevis pedicellis. 

Hab.: In humo, prope Brisbane 7. vii. 1951 (R. F. Langdon)- TYPE. 

A sterile base was present in all collections, and a dendroid columella, sometimes 

much reduced, was found in almost all; this latter character was much more easily 

observed in fresh than in dried specimens, in which it could fairly easily be overlooked." 

Macroscopic features are taken from Cribb (1958) and examination of the isotype 

PDD 12329. Included below are additional measurements of features of the peridium, 
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hymenium and stipe and illustrations of some features not presented previously (Figure 

5.9 A-F). 

Basidiomata up to 15 mm diam, subglobose. Peridial surface tomentose, 
ochraceous. Gleba white becoming pale brown, loculate, chambers labyrinthiform, up to 

1 mm diam, empty. Stipe present, vestigial, reduced to basal pad; columella absent or 

present, rudimentary, dendroid. Odor and taste not recorded. Latex not recorded, 

presumed absent. Chemical characters not recorded. Spore color in mass hyaline, in 

the chambers of the dried gleba appear off-white. 

Peridiopellis 10-30 p.m wide, a dense, tangled turf of upright to collapsed, septate, 

brown-walled hyphal tips 12-32 x 3-5 pm, which may be agglutinated, repent in older 

specimens. Peridial context 70-200 gm wide, of interwoven, hyaline to pale 
brownish-walled hyphae 2-3.5 pm diam, with abundant straight to sinuous, refractive 

hyphae 2-7 gm diam, some of which extend into the peridiopellis and scattered nests of 

sphaerocysts 12-25 p.m diam. Endocystidia absent. Stipitipellis absent. Columella 

context when present, of interwoven, hyaline hyphae 2-3 pm diam. 

Hymenophoral trama 15-32 gm wide, of densely packed, interwoven, hyaline 

hyphae 2-4 p.m diam, scattered inflated elements 4-6 p.m diam, refractive hyphae 2-6 p.m 

diam and a few sphaerocysts 13-27 gm diam in scattered nests; subhymenium not 

rehydrating well, 14-26 p.m wide, with 1-2 tiers of isodiametric cells 6-10 p.m diam. 

Basidia 24-36 x 7-11 gm, hyaline, cylindrical to clavate, with 2 and 4 sterigmata 5-7 x 1

1.5 pm (not rehydrating well). Cystidia 22-34 x 4-9 gm, fusoid-ventricose with 
mucronate or obtuse apices and some refractive granular content; arising in trama, not 

extending beyond basidia, scattered. 

Spores 8.5-10 x 8-9.5 pm (9.4 ± 0.25 x 8.8 ± 0.5, n = 30-35), Q = 1.06-1.08, 

subglobose, orthotropic and symmetrical, hyaline. Ornamentation irregularly amyloid, of 

abundant, irregular warts and truncate rods or spines, 0.5-1 pm high, with short basal 

lines <0.3 gm high in a partial reticulum. Hi lar appendix prominent, 1-2 x 1-1.5 gm, 

tapering; plage absent. 

COLLECTIONS EXAMINED
 

lsotype: PDD 12329 (PDD). "In leaf mould". Collected 22 March, 1952, Australia,
 

Queensland, Lamington National Park. J. Herbert.
 

http:1.06-1.08
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Figure 5.9. Hydnangium tomentosum Cribb a. basidioma (10mm = 10mm); 
b. peridiopellis and peridial context with oleiferous hyphae (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm);
e. hymenophoral cystidia (7mm = 10pm); spores (30mm = 10pm). 
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DISCUSSION 

Microscopically this collection matches Gymnomyces pallidus in every way except 

the more distinctly filamentous peridiopellis and on average, slightly larger spores. The 

spore ornamentation of H. tomentosum closely matches that of G. pallidus. Cribb (1958) 

states that: "a sterile base was present in all collections, and a dendroid columella, 

sometimes much reduced, was found in almost all." A sterile base was noted for the 

type of G. pallidus also (Massee and Rodway 1898). The slight differences in 

peridiopellis structure and spore size are not considered enough to distinguish separate 

species, so isotype PDD 12329 is considered a collection of Gymnomyces pallidus. 

Examination of holotype material (Kew) will be necessary before the status of 
Hydnangium tomentosum can be determined. 

Macowanites carmineus R. F. McNabb, New Zeal. J. Bot. 9: 359 (1971). 

ILLUSTRATIONS: McNabb (1971), New Zeal. J. Bot. 9: figs.1. m-o. 

" Fructificationes hemisphaericae ad convexas, centraliter depressae, 3-6 cm diam., 

subviscidae, vivide carmineae. Gleba lamellata, lamina tenuia, fragilia, alba, convoluta, 

ad 10mm alta, exposita. Stipis columella 3-5.5 an longa, aequalis 1.4-1.8 cm. diam., 

alba. Sporae late ellipticae, oblique apiculatae, 8.5-10.5-(12) x 6-7.5-(8.2) gm, ornatae 

cum amyloidibus verrucis ad 0.7 p.m altis. " 

McNabb (1971) described this species but did not illustrate many features. Included 

below are additional measurements of features of the peridium, hymenium and stipe and 

illustrations of some features not presented previously (Figure 5.10 A-F). 

Basidiomata 30-60 m diam, hemispherical to depressed-globose with strongly 

involute margins when young, centrally depressed with involute margins at maturity, 

stipitate. Pileal surface slightly viscid, glabrous to slightly pruinose, bright carmine red 

to madder red, red pigment leaching under wet conditions. Context white, firm, 

unchanging with age. Gleba chalk white, sublamellate, attached to apex of stipe

columella, convoluted, glebal plates fragile, radiating from stipe-columella to margin, 

forming narrow chambers exposed at lower margin of pileus. Stipe 30-55 x 14-18 mm, 
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more or less equal, or slightly tapered at base, solid to hollowed, dry, subglabrous, 

faintly longitudinally striate, surface and context chalk white; columella percurrent, 

simple, white. Odor and taste mild. Latex not observed. Chemical characters: formalin 

on context no reaction; phenol on context - slowly deep vinaceous; FESO4 on context 

- no reaction; guaicol on stipe-columella base - no reaction; KOH on peridium bleaching 

action on red color leaving pallid orange area; on context - faint yellow; NH4OH on 

peridium faint purplish flush; context - no reaction. Spore color in mass in the chambers 

of the dried gleba appear cream-colored. 

Pileipellis 92-155 grn wide, a trichodermium palisade composed of short, 

filamentous, septate, thin-walled, hyaline hyphae 3-5 p.m diam, arising from connective 

hyphae or inflated cells 14-29 gm diam; terminal cells with bluntly acuminate, rounded or 

occasionally inflated apices, trichodermium becoming disorganised with age and 

somewhat gelatinised. Pileus context 70-110 gm wide, heteromerous, composed of 

interwoven, hyaline hyphae 2-3.5 gm diam and abundant sphaerocysts 12-29 gm diam 

in nests. Endocystidia absent. Stipitipellis composed of interwoven hyphae 2.5-4.5 

j.tm diam, terminal cells aggregated and projecting in places. Stipe-columella context 

heteromerous, of interwoven, hyaline hyphae 2-3 gm diam and abundant sphaerocysts 

17-25 gm diam inn nests. 

Hymenophoral trama 52-85 gm wide, heteromerous, of interwoven, hyaline 
hyphae 2-4 gm diam and isolated nests of sphaerocysts 12-24 gm diam; subhymenium 

well-developed, 18-28 gm wide, with 2-3 tiers of isodiametric cells 4-11 µm diam 

(somewhat compressed). Basidia 21-39 x 8.5-12 gm, hyaline, clavate, with 4 
sterigmata 4-7 gm long. Cystidia 60-87 x 10-17.5 gm, hyaline, broadly fusiform with 

acuminate or mucronate apices, sometimes clavate with or without mucronate apices, 

thin-walled, contents refractive in KOH; not or only slightly projecting beyond basidia, 

scattered. 

Spores 8-10.5 (12) x 6-7.5 (8.5) gm (9.1 ± 0.34 x 6.9 ± 0.22, n = 30-35), Q = 1.23

1.27, broadly ellipsoid, heterotropic and asymmetric, wall hyaline. Ornamentation 

amyloid, of warts 0.4-0.8 grn high, often 2 or more joined by fine, low lines to sometimes 

form a partial reticulum, with scattered isolated elements. Hilar appendix eccentric, 

conspicuous, tapered, 0.5-1 x 1-2 gm; plage indistinct, inamyloid. 
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Figure 5.10 Macowanites carmineus MacNabb a. basidioma (10mm = 
10mm); b. pileipellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); spores (30mm = 10pm). 
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COLLECTIONS EXAMINED
 

Holotype: PDD 26560 (PDD). Epigeous, solitary or in small groups under Nothofagus 

menziesii. Collected 8 January 1968, New Zealand, Nelson, Buller County, Karamea, 

Umere. R.F.R. McNabb. 

DISCUSSION 

This is the first Macowanites described from Australia and New Zealand. 
Macroscopically M. carmineus is much like a Russula in its large basidioma, expanded 

pileus exposing the sublamellate gleba, and heterotropic spores. However a spore 

print was unobtainable, and anastamoses between lamellae are common and formed 

irregularly. Until further collections with a less robust stipe and more irregular gleba can 

be examined, whether or not this is truly a Macowanites or just an aborted Russula 

cannot be determined. No other taxa described in this paper are this large, with as 

robust a stipe and lamellate to sublamellate gleba, and bright red peridium. 

Macowanites carmineus resembles M. luteiroseus from Western Australia 

macroscopically, though it usually has a more robust pileus and stipe. Microscopically 

these two species differ in several features. Macowanites carmineus has a single-

layered versus a two-layered pileipellis and less robust spore ornamentation with fewer 

connections between elements than M. luteiroseus. 

Macowanites luteiroseus Bougher, Mycotaxon 58: 37-48 (1997). 

ILLUSTRATIONS: Bougher (1997), Mycotaxon 58: figs 1-6. 

"Pileus 8-35 rrm latus, globosus vel hemisphaericus demum ellipsoideus ad 

planoconvexus, margo valde incurvatus. Color variabilis, exempli gratia omnino flavus 

vel cremeus vel lutescens clarus, luteus cum aliqui maculosus roseus pallus vel 

rosaceus omnino. Lamellae/ Gleba laminare ad sublaminares, adnexae, usque ad 5 rrm 

profundae, non plerumque aspectus verticales. Albae quum juvenes ad cremeae quum 

maturae. Stipes 5-22 x 3-7 mm, percurrens, cylindricus vel habens basum leviter 

clavatum, interior solidus ad medullosum (raro locellatum). Pagina omnino albus et non 

convertet quum maturus. Sporae hyalinae in KOH, amyloideae in solutio Melzer, (8) 

8.5-10.5 x 6.5-8 jim, subglobosae vel late ventricosa, tetraspora (aliquot 1,2). 
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Cheilocystidia 55-100 x 10-15 gm, fusiformia gracilia vel minor cylindrica. Pleurocystidia 

similis a cheilocystidia. Habitat sub ruderata sylvarum eucalyptarum humidarum in 

Australia occidentalis. Holotypus Australia occidentalis, Walpole-Nornalup National Park, 

in ruderata sylvae cum Eucalyptus diversicolor et E. jacksonii, 3. 6. 1995, PERTH." 

Bougher (1997) describes this species, but does not illustrate many features. 

Included below are additional illustrations of some features not presented previously 

(Figure 5.11 A-F). 

Basidiomata 8-35 mm diameter, globose to hemispherical when immature, 

expanding to broadly convex with strongly incurved margin at maturity, becoming 

ellipsoid or flattened convex with incurved margin receeding from stipe to expose 

hymenophoral trama; margin entire. Pileal surface dry, minutely soft velutinous when 

young (visible under handlens) becoming smooth, often with a whitish bloom when 

mature. Color varies between basidiomata: when young uniformly pale yellow or cream 

(2A3) or brighter pastel yellow (3A4), at maturity either entirely pale yellow or with pale 

rosaceous mottling (8A3), or dominantly or entirely rosaceous (1005). Sometimes the 

color pales following heavy rainfall. Context white not bruising or changing color when 

cut. Gleba white when young maturing to cream (4A2), sometimes bruising red-brown, 

lamellate to sublamellate, adnexed, up to 5 mm deep, very tightly packed and 
convoluted, not usually vertically oriented, edge of lamellae smooth, entire at first but 

eroded with age. Stipe 5-22 x 3-7 mm, cylindrical or with slightly clavate base, interior 

solid then pithy (rarely chambered). Surface dry, minutely felty (visible under 

handlens), more or less finely longitudinally wrinkled when older, entirely white and 

unchanging with age. Stem length varies such that it may emerge greatly beyond the 

cap like a mushroom or may not emerge at all; columella 5-17 x 3-6 mm, percurrent, 

white. Smell not distinctive, taste mild. Latex absent. Chemical tests: sulfovanillin red 

on lamellae, gum guaiac slowly blue-green, grey in FeSO4; stipe tinted pink in FeSO4. 

Spore deposit none produced; color in mass not recorded fresh, in the dried gleba 

appearing white. 

Pileipellis two layered: the suprapellis 18-32 gm wide, a tangled trichodermium of 

smooth, thin-walled hyphae 2-5 Jim broad with undifferentiated or slightly tapering end 

cells and rare cystidia 15-25 x 5-7 gm, clavate to ventricose, with granular contents, 

outer hyphae hyaline or pale yellow in KOH, golden yellow in Melzer's reagent; the 



139 

subpellis 28-65 gm wide, an irregular epithelium of 4-6 inflated cells 22-30 gm diam 

merging with the heteromerous context (some thickened walls). Peridial context 40-85 

gm wide, heteromerous, of interwoven, hyaline hyphae 2-3 gm diam intermixed with 

abundant sphaerocysts 21-32 pm diam in nests. General pileipellis pigment: (a) from 

predominantly red fruit bodies - dull reddish brown in water, yellow-brown in KOH, pink 

changing to golden yellow in Melzer's; (b) from yellow fruit bodies - pale yellow in water 

and KOH, bright yellow in Melzer's. Stipitipellis a well-developed trichociermium of 

hyaline, thin and smooth walled hyphae 3-6 gm broad, end cells unswollen sometimes 

refractive in KOH. Stipe-columella context heteromerous, mostly of columns of 
sphaerocysts 25-38 gm diam, with some interwoven hyphae 2-3.5 p.m diam. 

Hymenophoral trama 18-29 gm wide, composed of filamentous, hyaline hyphae 2

6 p.m diam and abundant sphaerocysts 21-33 gm diam in nests; subhymenium 21-36 

gm wide, with 2-4 tiers of inflated cells up to 22 x 12 gm diam. Basidia 26-45 x 10-13 

p,m, clavate to ventricose, hyaline, thin-walled, mostly with 4 or a few with 1 or 2 
sterigmata up to 8 gm long. Chellocystidia 55-110 x 10-15 pm, thin and smooth 
walled, hyaline except for refractive pale yellow pigment in cytoplasm near apex, 

slender-fusiform or less often cylindric with rounded or mucronate apex (lecythiform

capitulate, or clavate); abundant, originating in subhymenium, projecting well beyond the 

basidia. Pleurocystidia 58-125 x 12-23 gm, similar to cheilocystidia but shape more 

variable: e.g. slender-fusiform, ventricose or near cylindric with rounded or mucronate 

apex, abundant but separated along the lamella; originating in the subhymenium, 

projecting well beyond the basidia. 

Spores 8-10 x 7-9 pm (9.02 ± 0.52 x 7.97 ± 0.61, n =50), Q = 1.11-1.24, 
subglobose to broadly ellipsoid in profile (some spores distinctly asymmetrical), similar 

or globose in face view. Ornamentation amyloid, of dense labyrinthine warts and ridges 

(some up to 1 gm broad but often much smaller) as seen in face view, warts ranging 

from mainly isolated in some spores to mostly connected by fine lines into a partial 

reticulum in other spores, in profile the warts appearing as numerous round-topped 

slightly tapering pegs 0.5-1 gm tall. Hilar appendix oblique, tapering, up to 2 pm long; 

ornamentation with uniform distribution and size over entire spore, usually not reduced 

as a plage in the suprahilar region. 

http:1.11-1.24
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Figure 5.11 Macowanites luteiroseus Bougher a. basidioma (10mm = 
10mm); b. pileipellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = lOpm); d. basidia (7mm = lOpm); e. hymenophoral 
cystidia (7mm = 10pm); spores (30mm = 10pm). 
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COLLECTIONS EXAMINED
 

Holotype: PERTH 04259661 (PERTH; isotype H7142 at CSIRO). Erumpent, in small
 

or large groups under the leaf litter of wet eucalypt forests. Collected 3 June 1995,
 

Australia, Western Australia, Walpole-Nornalup National Park, Nunn Rd. K. Syme.
 

DISCUSSION 

Macowanites luteiroseus is a common and abundant fungus of the Eucalytpus 

diversicolor and Tingle forests of Western Australia but is easily overlooked as it is 

usually hidden just under the leaf litter. It appears as a distorted or aborted Russula 

i.e. yellow and or rose-colored pileus which never fully expands, short white stem which 

often remains enveloped by the pileus, and tightly packed/contorted white lamellae 

which do not yield a spore print. 

Octaviania redolens G. Cunn., New Zeal. J. Sc!. Techn. 23B: 172 (1942). 

Gyrnnornyces redolens (G. Cunn.) Pfister, Occ. Pap. Far/ow. Herb 9: 

43 (1976). 

redolens (G. Cunn.) G. W. Beaton, Pegler and T. W. K. Young, 

Kew Bull. 39(4): 682 (1984b). nom. invalid. 

ILLUSTRATIONS: Cunningham (1942), New Zeal. J. Sc L Techn. 23B: pl. 172 b. 

"Octaviania redolens G. H. Cunningham. Plants subglobose or tuberiform, white or 

cream colored, drying pallid ochraceous, 0.5-2.5 cm. diameter. Peridium exteriorily slightly 

tomentose, finely wrinkled or smooth, to 450 11 thick, composed of a single layer of 

hyaline, woven, non-gelatinised hyphae. Gleba pallid ochraceous, cells compressed, 

two or more to mm., empty; sterile base absent; tramal pl.s 75-100 Lt. thick, of woven 

hyphae, not gelatinised, fragile, scissile especially at gussets; basidia 1-spored. 

Spores globose or subglobose, 14-22 µ diameter (including spines), epispore hyaline, 2 

1.1. thick, closely covered with narrowly wedge-shaped spines, acuminately pointed, 

basally often merging and giving to the spore a reticulated appearance, to 4.5 µ long and 

hyaline. When freshly collected, specimens have a pleasant fragrant smell resembling 

that of dried apricots." 
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Macroscopic features are taken from Cunningham's (1942) original description. 

Microscopic features are from my own examination of type material and Cunningham's 

original description. Included below are additional measurements of features of the 

peridium, hymenium and stipe, and illustrations of some features not presented 
previously (Figure 5.12 A-F). 

Basidiomata 5-25 nm diam, subglobose or irregular, depressed around basal 

attachment, rarely with an exposed gleba. Peridial surface slightly tomentose, finely 

wrinkled or smooth, white to cream-colored drying pallid ochraceous. Context thin, 

fragile, off-white. Gleba white to cream becoming pallid ochraceous, loculate, chambers 

small, irregular. Stipe absent; columella absent or present, rudimentary, percurrent. 

Odor when fresh pleasant, resembling dried apricots; taste not recorded. Latex absent. 

Chemical characters not recorded. Spore color in mass hyaline, in the chambers of the 

dried gleba appearing pale cream colored. 

Peridiopellis 70-150 gm wide, a dense turf of upright to repent, hyaline hyphal tips 

20-55 x 2-4.5 pm diam, becoming tangled and interwoven. Peridial context 210-450 

pm wide, of tightly interwoven, non gelatinised, hyaline hyphae 2-3.5 pm diam, 

sphaerocysts 12-22 gm diam in scattered nests. Endocystidia absent. Stipitipellis 
absent. Columella context when present of interwoven, hyaline hyphae 2-3 pm 
diam. 

Hymenophoral trama 40-75 pm wide, of interwoven, hyaline hyphae 2-4.5 pm 

diam, not gelatinised, with sphaerocysts 12-27 gm diam in scattered nests; 

subhymenium poorly developed, 11-20 pm wide, with 1-2 tiers of isodiametric cells 5-9 

pm diam. Basidia 25-35 x 9-11 pm, hyaline, ventricose to clavate, mostly with 1 or 

rarely 2 sterigmata 3-5 x 1-2 pm, robust. Cystidia 24-49 x 8-15 gm, broadly ventricose 

with broadly rounded apices and few granular contents refractive in KOH; arising in 

subhymenium, not extending much beyond basidia, rare. 

Spores 9-12.5 x 9-12 pm (10.7 ± 0.3 x 9.9 ± 0.3, n = 30-35), Q = 1.05-1.07, 
globose to subglobose, orthotropic and symmetric, wall hyaline. Ornamentation 

amyloid, a dense spiny reticulum of warts and spines 2-4 gm high, bases just 

http:1.05-1.07
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Figure 5.12 Octaviania redolens Cunningham a. basidioma (10mm = 10mm); 
b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); spores (30mm = 10pm). 



144 

coalescing or several joined at their bases by low lines 0.2-0.8 gm high or ridges ±1-1.5 

gm high in a partial reticulum. Hilar appendix 1-1.5 x 0.5-1 gm, cylindrical; plage 

inamyloid. 

COLLECTIONS EXAMINED 

Holotype: G. Cunningham 10141 (PDD). Small hypogeal species, growing in scattered 

groups among debris on forest floor adjoining tracks in rainforest (Nothofagus) at the 

base of Mt Te Aroha. Collected May 1940, New Zealand, Mt Te Aroha, Auckland. G. 

Cunningham. 

DISCUSSION 

Pfister (1976) transferred this species to Gymnomyces, because Octaviania is a 

synonym of Melanogaster and this has amyloid spore ornamentation and sphaerocysts 

were observed in the hymenophoral trama. Beaton et al. (1984b) transferred it to 
Martellia, as they could find no sphaerocysts. However the description by Beaton et aL 

(1984b) is based on two collections (Beaton 27 and Beaton 31) from Victoria that do not 

match the holotype of Octaviania redolens Cunningham and were found under 
Eucalyptus. Apart from having a different tree associate, these two collections also 

have an epithelial peridiopellis, more globose spores, and larger, more abundant cystidia 

than G. redolens. Cunningham (1942) does not mention cystidia, and indeed few were 

found in the sections examined; the basidia have 1 or 2 stergimata, not 4 as in the 

Victorian collections Beaton et al. (1984b) examined. The recombination by Beaton et aL 

(1984b) is validly published, but is not based on the type of 0. redolens Cunningham. 

The transfer by Pfister to Gymnomyces is considered to be a better placement of this 

species. 

Secotium rodwayi Massee, Kew Bull. Misc. Inform. 1901: 158 (1901). 

_..Elasmomyces rodwayi (Massee) Zeller, Mycologia 40: 642 (1948). 

Cystangium rodwayi (Massee) A. H. Sm., Mycologia 54: 633 (1962). 

ILLUSTRATIONS: Massee (1901), Kew Bull. Misc. Inform. 1901: fig. 68; Singer and 

Smith (1960), Mem. Torrey Bot. Club 21: fig. 68; Pegler and Young (1979), Trans. Brit. 

Mycol. Soc. 72: figs. 50-52; Pegler and Young (1981), World Pollen and Spore Flora 10: 

fig. 10. X.; Beaton et al. (1984b), Kew Bull.: fig. 3 H-L, pl. 24 Q-U, pl. 25 A-D. 
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Other illustrations: Cunningham (1924), Proc. Linn. Soc. New S. Wales 49: fig. 16 

(cotype material "1205"). 

"Secotium Rodwayi, Massee (sp. nov.). Peridium, 2-3 cm. latum, globoso

depressum, tomentosum, ochraceo-albidum, inferne profunde excavatum. Sporae 

globosae, verruculosae, subhyalinae, plerumque stipitatae, 7-8 g diam. Stipes 
brevissimus, primitus infra furfuraceus, cavus. Subterranean, Rodway, 571 with fig. 

Underground, and only exposed when washed out or dug up by small marsupials. " 

An isotype, Rodway 1307 (H0100526) was examined as the holotype Rodway 

571 (K) was unavailable for this study. Included below are additional measurements of 

features of the peridium, hymenium and stipe and illustrations of some features not 

presented previously (Figure 5.13 A-F). 

Basidiomata 20-30 rrm diam fresh, dried 8-30 rrm diam, depressed globose to 

irregular, indented at base near stipe, with gleba partially exposed. Peridial surface 

pruinose to finely tomentose, dry, ochraceous-white, drying pale orange brown. 

Context thin, off-white dried. Gleba fresh color unknown drying overall pale orange or 

with brown patches, sublamellate, chambers labyrinthine, irregular. Stipe 3-10 x 2-3 
mm, short, cylindrical, usually curved, white; columella percurrent, simple, white, 

partially free at the base. Odor and taste not recorded. Latex not observed. Chemical 

characters not recorded fresh. Spore color in mass hyaline fresh, in the chambers of the 

dried gleba appear white. 

Peridiopellis two layered: suprapellis a thin overlying layer of repent to erect, 

hyaline hyphae 18-28 x 1-3 gm, occasionally with encrusting red-brown pigment in 5% 

aqueous KOH, subpellis an epithelium, 80-140 gm broad of 5-8 inflated cells 10-18 pm 

diam. Peridial context 55-180 gm wide, of interwoven hyaline hyphae 2-3.5 gm diam 

and sphaerocysts 12-28 gm diam in scattered nests. Endocystidia absent. 

Stipitipellis a tangled, ± upright to repent turf of hyphae 20-65 x 2-5 gm, with golden 

brown intracellular pigment visible in KOH, leading into a narrow layer 6-18 gm wide of 

inflated hyphae 3-7 gm diam. Stipe-columella context of interwoven, hyaline 
hyphae 2-3.5 gm diam, and scattered nests of sphaerocysts 14-25 gm diam. 
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Hymenophoral trama 45-70 pm wide, heteromerous, of mostly filamentous, hyaline 

hyphae 2-4 pm diam, with sphaerocysts 14-32 pm diam in scattered nests; 

subhymenium well-developed, 18-32 gm wide, with 2-3 tiers of isodiametric cells 6-13 x 

6-11 pm and abundant inflated cells 12-28 gm diam. Basidia 24-35 x 8-12 gm, broad 

clavate, hyaline, with 4 sterigmata 5-8 x 1-1.5 pm. Cystidia 28-41 x 9-14 gm, hyaline, 

clavate to ventricose with mucronate or acute apices and some granular contents; rarely 

extending beyond basidia, arising in the trama, scattered to rare. 

Spores 7.5-10 x 7-9.5 gm (9.2 ± 0.58 x 8.6 ± 0.3, n = 30-35), Q = 1.04-1.09, 

globose to subglobose, heterotropic and asymmetric, hyaline. Ornamentation amyloid, 

of low warts 0.3-0.5 p.m high, 3-4 connected at base to form short, branched, irregular 

ridges in a partial reticulum. Hilar appendix 1.5-2.5 x 0.5-1.5 pm, eccentric, tapering; 

plage poorly developed, inamyloid. 

COLLECTIONS EXAMINED 

Isotype: Rodway 1307 HO 100526 (HO). Hypogeous, solitary in sandy soil, under 

Eucalyptus. Collected October 1893, Australia, Tasmania, Hobart. Rodway. 

DISCUSSION 

Massee described this species as a Secotium based on the presence of a stipe and 

sublamellate gleba. Zeller (1948) placed it in Elasmomyces because the stipe was 

reduced somewhat and it seemed closer to Elasmomyces mattirolianus than Secotium 

species. After examining the holotype, Rodway 571, Smith (1962) placed it in 

Cystangium based upon the epithelial peridiopellis and sphaerocysts in the hymenial 

trama. 

This examination of the isotype, Rodway 1307, matches the description by Smith 

(1962) and Beaton et aL (1984b) of the holotype, Rodway 571, closely. Cystangium 

rodwayi has fewer, differently shaped cystidia, a partial reticulum versus isolated 

elements and lower spore ornamentation than either C. sessile or C. phymatidosporum. 

The pruinose to subtomentose surface of the peridium is also distinctive. 

http:1.04-1.09
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e.
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Figure 5.13 Secotium rodwayi Massee a. basidioma (10mm = 10mm); b. 
peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama and 
hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral cystidia 
(7mm = 10pm); spores (30mm = 10pm). 
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Secotium sessile Massee and Rodway in Rodway, Paps. Proc. Roy. Soc. Tasmania 
1911: 31, pl. 3 (1912). 

Elasmomyces sessile (Massee and Rodway) Rodway, Paps. Proc. Roy. 

Soc. Tasmania 1924: 8 (1925). 

.----Cystangium sessile (Massee and Rodway) Singer and A. H. Sm., Mem. 

Torrey Bot. Club 21(3): 67 (1960). 

ILLUSTRATIONS: Massee and Rodway (1912) Paps. Proc. Roy. Soc. Tasmania 

1911: pl. 3; Cunningham (1944) 'The Gasteromycetes of Australia and New Zealand' 1c, 

pl. 9 fig. 3, and pl. 34, fig. 24; Pegler and Young (1979) Trans. Brit. Mycol. Soc. 72: figs. 

53-56; Pegler and Young (1981) World Pollen and Spore Flora 10: fig. 10. U-W. 

"Secotium Sessile, Mass. et Rod. 

(`Kew Bulletin.') 

Subglobose, 2-3 c.m. diameter, pure white, and delicate. Peridium very thin. Stem 

short, usually vanishing in the gleba. Cystidia fusiform, much exceeding the basidia. 

Spores globose, colourless, minutely verruculose, 7-8 micron." Rodway (1912). 

"Elasmomyces sessile, ?n.n.? Rodway. Subterranean, then emerging at maturity, 

subglobose, 3-4 cm diameter, white, then pale red on exposure; stem-like base well-

developed, piercing to the middle or sometimes to the apex of the tuber. Peridium very 

thin, papery. Gleba white, becoming cream-colored, canals very contorted, the tramal 

pl.s mostly radiating from the sterile column, sometimes very like contorted gills. Cystidia 
numerous, fusiform, 40-50 g long. Spores globose, minutely echinulate, hyaline, 9 p, 

diameter. Gathered on the lower slopes of Mt Wellington and Mt Field. Rare." Rodway 

(1925). 

Macroscopic features are taken from Rodway (1912, 1925) and examination of the 

neotype. Included here are additional measurements of features of the peridium, 

hymenium and stipe and illustrations of some features not presented previously (Figure 

4.4 A-F). 

Basidiomata 20-40 m diameter, with umbilicate apex and excavated base, 
depressed-globose. Peridium surface smooth, polished, white becoming pale red on 
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exposure. Context thin, cream colored when dry. Gleba at first white becoming pale 

ochraceous, sublamellate to labyrinthoid, chambers radially elongated or convolute, very 
fragile when dried, narrowly exposed between the short stipe and the lower margin. 

Stipe 3-5 x 1-2 mm, well-developed, short, smooth, equal, hollow, surface white, 

usually protruding several mm past peridium, context fragile when dry, white; columella 

either reduced, vanishing in the middle of the gleba, or percurrent, simple, scarcely 

expanded at apex, free from gleba, white or concolorous with the gleba. Odor and taste 

not recorded. Latex not observed. Chemical characters not recorded. Spore color in 
mass white to pale cream in the chambers of the dried gleba. 

Peridiopellis 30-58 gm wide, an epithelium of 3-5 tiers of inflated cells 11-25 i.trn 

diam. Peridial context 52-95 lam wide, heteromerous, of loosely interwoven, hyaline 

hyphae 2-3.5 gm diam, and abundant sphaerocysts 10-23 gm diam in nests. 

Endocystidia absent. Stipitipellis a cutis 5-12 gm wide, of interwoven hyaline hyphae 

2-4 gm diam; context heteromerous, of interwoven hyaline hyphae 2-3 gm diam and 

abundant columns and nests of sphaerocysts 16-27 gm diam. 

Hymenophoral trama 28-55 gm wide, heteromerous, with interwoven, hyaline 

hyphae 2.5-7 gm diam, and sphaerocysts 15-40 gm diam in nests; subhymenium well-

developed, 16-25 pm wide, of 2-3 tiers of isodiametric cells 6-12 x 8-12 gm and 
scattered inflated cells 12-26 gm diam. Basidia 32-48 x 9-12 gm, hyaline, elongate

clavate, mostly with 4 sterigmata (occasionally with 2 or 3); sterigmata 6-10.5 gm long. 

Cystidia 48-70 x 12-20 gm, hyaline, ventricose to clavate or cylindrical, thin-walled, 

with refractive contents; common, protruding beyond basidia, arising from the base of the 

subhymenium. 
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Figure 5.14 Secotium sessile Massee & Rodway a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = lOpm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); spores (30mm = 10pm). 
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Spores 8.5-12 x 8-10 pm (9.5 ± 0.5 x 8.8 ± 0.5, n = 30-35), Q = 1.06-1.09, 
subglobose, heterotropic and asymmetric, subhyaline. Ornamentation irregularly 

amyloid, of robust, conical, isolated spines 0.3-1 x 1-1.5 gm, not very dense, rarely in 

clusters of 2-3 fused at base. Hilar appendix hyaline, conspicuous, slightly eccentric, 

1.5-2.3 long x 1-1.5 gm wide at the base; plage present, small and inconspicuous, 

inamyloid. 

COLLECTIONS EXAMINED 

Neotype: Rodway 647 (K). Subhypogeal, solitary or in clusters in scattered groups 

under Eucalyptus litter. Collected July 1920, Australia, Tasmania, Cascades. 

DISCUSSION 

Singer and Smith (1960) differentiated stipitate species with a cellular outer peridial 

layer from Macowanites. The distinction between Macowanites and Cystangium is a 

strong one, and further examination of other collections will likely add supporting 
characters. The abundant, large hymenial cystidia and generally spinose spore 
ornamentation are other characteristics of this genus. 

Cystangium sessile differs from other Cystangium spp. in the combination of 
characters, namely: a robust stipe, pale yellow lamellate to sublamellate gleba, generally 

cream to pale yellow peridium which sometimes developes red or pink patches, 1-2 pm 

high, isolated spore ornamentation, and prominent hymenial cystidia. 

Additional species 

Cystangium balpineum Grgurinovic, Larger Fungi of South Australia, (1997). 

ILLUSTRATIONS: Grgurinovic (1997), Larger Fungi of South Australia, Fig. 17c,d. 

"Gasterocarpus usque ad 32 am darner°, irregulariter globosus vel compalanto

globosus, apice depresso. Pericium ebemeum int.rdum anero-roseo vel purpureo

roseo suffusum, impolitum. Gleba ascendens, in columella adnata, ladnulis minutis, 

http:1.06-1.09
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irregularibus, elongatis, peridio concolor. Columella percurrens. Stipes brevis, usque 

ad 6 mm longus. Odor nullus. Trama hymenophoralis hyphis filamentosis. Basidia (2-) 

4 sporigera, clavata usque ita late. Sporae 8.6-11.1 (= 9.6) x 7.0-9.0 (= 7.9) gm, late 

elipsoideae usque subglobosae, amyloideae, verrucis conicus, aggregatis. Holotypus; 

South Australia, Mt Lofty, 29.iii.1924, AD 9757. 

Habit, Habitat and Phenology- solitary under litter in eucalypt forest. Specimens 

collected in March and April." 

DISCUSSION 

This is one of two new species described by Grgurinovic (1997). There was no 

time to obtain specimens to include this species in this study. Apparently this species 

is easily distinguished from C. rodwayi, by the color of the peridium, which is white 

sometimes with a smoky rosy or purple-rose tinge, and by the spinose spores. The 

peridium of C. rodwayi is pale brown with large grey-rusty red patches and dries pale 

orange-brown, and the spores are ornamented with a partial reticulum. Cystangium 

balpineum also resembles C. phymatidosporum, however, the color of the peridium is 

different and the slightly larger spores have spines which are generally longer. 

Gymnomyces wirrabarensis Grgurinovic, Larger Fungi of South Australia, (1997). 

ILLUSTRATIONS: Grgurinovic (1997), Larger Fungi of South Australia, Fig. 37. 

"Gasterocarpus 13-30 m diametro, subglobosus. Peridium ebumeum turn ochraceum, 

interdum paene destitutum. Gleba eburnea, turn ochracea, loculata, loculis subglobosis, 

cavis, 1-2 per mm. Columella nulla vel rudimentaria. Trama hymenophoralis heteromera, 

hyphis filamentosis et sphaerocystibus. Cystidia 59.6-86.0 (=69.5) x 6.6-9.6 (=7.5) 

gm, fusiformia, dispersa. Basidia 2-4 sporigera. Sporae 8.2-12.0 (=9.8) x 7.6-11.0 

( =9.2) gm, subglobosae usque globosae, verrucis saepe per porcas connexis, sic 

reticulum irregulare plus minusve effectum ferentes. Holotypus: South Australia, Mt 

Lofty, 18.vii.1932, AD 5843." 
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DISCUSSION
 

This is one of two new species described by Grgurinovic (1997), which I was not 

able to study. Apparently this species is easily distinguished from other published 

species of Gymnomyces on the basis of spore size and ornamentation. 

Excluded species 

Gymnomyces flavus Rodway, Paps. Proc. Roy. Soc. Tasmania 1917: 110 (1918). 

:÷,-Octaviania flava (Rodway) G. Cunn., Trans. Roy. Soc. New Zeal. 67: 408 

(1938). 

flava (Rodway) Singer and A. H. Sm, Mem. Torrey Bot. Club 21: 

9-10 (1960). 

EStephanospora flava (Rodway) G. W. Beaton, Peg ler and T. W. K. Young, 

Kew Bull. 40: 595-596 (1985c). 

COLLECTION EXAMINED
 

Holotype: H030029 (HO). April 1917. Australia, Tasmania, Hobart, Wedge Bay.
 

Rodway.
 

DISCUSSION 

This species is not in the Russulales. The proper generic disposition is in 

Stephanospora (Beaton et. aL 1985c). 

Hydnangium australiense Berk. and Broome, Trans. Linn. Soc. London II. Bot. 2: 66. 
(1883) 

australiensis (Berk. and Broome) C. W. Dodge, Ann. Mo. Bot. 

Gard. 18: 463 (1931) 

411artellia australiensis (Berk. and Broome) Smith, Mycologia 54: 632 (1962) 

a-Marte Ilia berkeleyi Smith, Mycologia 54: 633 (1962) 

COLLECTION EXAMINED 

Isotype: FM Bailey 188 (HO). 
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Hydnangium australiense is probably a synonym of Zelleromyces and will be 

considered further in a paper on the sequestrate relatives of Lactarius from Australia and 

New Zealand. 

Octaviania alveolata Cooke and Massee in Cooke, Grevillea 16: 2 (1887). 

- Hydnangium alveolatum (Cooke and Massee) Rodway, Paps. Proc. Roy. Soc.
 

Tasmania 1919: 112 (1920). Specimen Tasmania foot of Mt Wellington.
 

a-Arcangeliella alveolata (Cooke and Massee) Zeller and C. W. Dodge, Ann. Mo.
 

Bot. Gard. 22: 365 (1935).
 

=Wade Ilia alveolata (Cooke and Massee) Smith, Mycologia 54: 630-631 (1962).
 

ILLUSTRATIONS: Peg ler and Young (1979) fig 82-83. 

Octaviania alveolata is probably a synonym of Zelleromyces australiensis (Berk.) 

Peg ler and Young. This collection will be considered further in a paper on the 
sequestrate relatives of Lactarius from Australia and New Zealand. 

Octaviania social's Harkness, Proc. Calif. Acad. ScL Ser. 3 1: 252 (1899). 

itircangeliella socialis (Harkness) Zeller and C. W. Dodge, Ann. Mo. Bot. Gard. 

22: 369 (1935).
 

...ymnomyces socialis (Harkness) Singer and Smith, Mem. Torrey Bot. Club.
 

21: 52-53 (1960) 

ILLUSTRATIONS: Harkness (1899) Proc. Calif. Acad. ScL Ser. 3 1: pl. 42, figs. 5a-d. 

"Octaviania socialis, sp. nov. Epigeous, large, 8 cm. in diam., surface deeply 

furrowed, furrows extending to its base; base distinct, with numerous branching threads; 

gleba rose-pink; cells irregular, spores globose, echinulate, having about ten pointed 

projections on the circumference, 12-14 p, in diam." 

Macroscopic features from Harkness' (1899) original description. Included below are 

additional measurements of features of the peridium, and hymenium, not previously 

presented for the holotype. 
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Basidiomata large, up to 80 m in diameter, depressed globose, Peridial surface 

smooth but deeply furrowed, furrows extending to its base, color not noted fresh, in 

fixative overall dark brown. Peridium easily separable. Gleba rose-pink fresh, dark 

brown in fixative, loculate, chambers of medium size, irregular, empty. Stipe absent, 
though a small basal pad, 2-4 x 2-3 m was barely visible; columella branched, 
narrow. Odor and taste not recorded. Latex not mentioned, presumed absent. 

Chemical characters not recorded. Spore color in mass not recorded. 

Peridiopellis 11-20 gm wide, a cutis of appressed, interwoven hyphae 2-5 pm 

diam. Peridial context 60-220 p.m wide, of loosely interwoven, hyaline hyphae 2-3 

diam, and abundant inflated cells 18-22 gm diam. Clamp connections observed on 

the peridial context hyphae. Stipitipellis absent. 

Hymenophoral trama 45-85 pm wide, of parallel, septate, hyaline hyphae 2-5 gm 

diam, scattered laticiferous hyphae 3-7 gm diam, and scattered inflated cells 20-35 gm 

diam; subhymenium 14-22 p.m wide, cellular to ramose, with 1-2 tiers of cells 3-11 pm 

diam. Basidia 21-28 (32) x 5-9 (12) gm, clavate, hyaline, 1,-2- and with 4 sterigmata 7

9 gm long, straight to slightly curved. Cystidia 10-22 x 3-5 gm, fusoid to cylindrical with 

obtuse or mucronate apices, and refractive granular contents; arising in the 

hymenophoral trama, common. 

Spores 11-15 x 10.5-15 p.m (12.6 ± 0.82 x 12.23 ± 0.7, n = 30-35), Q = 1.02-1.06, 

globose, orthotropic, hyaline. Ornamentation inamyloid, of isolated to clustered, robust 

warts, 1-1.8 gm high, up to 1.5 gm wide at base, the bases of 2-3 neighbouring warts 

coalescing or joined by low, fine ridges; spore wall to 1 gm thick. Hilar appendix small, 

1-2 x 1-2 gm; plage absent. 

COLLECTION EXAMINED
 

Holotype: No 232 Harkness Coll. (BPI). In groups upon the surface of the ground
 

beneath Eucalyptus globulus. Collected in January, California, San Mateo County,
 

Belmont. Harkness.
 

DISCUSSION 

Harkness (1899) originally placed this species in Octaviania, on the basis of the 

echinulate spores. Apparently the description of Zeller and Dodge (1935) is of a mix of 

http:1.02-1.06
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species; they studied Parks 966 and Paris 513, neither being type material. Singer and 

Smith (1960) studied Parks 979 (not type material), admitting that the concept of the 

species they established was tentative. As there was no mention by Harkness or 

Zeller and Dodge of latex, and they observed a strong amyloid reaction of the spore 

ornamentation, Singer and Smith (1960) transferred the taxon to Gymnomyces. 

The Harkness 232 collection examined here resembles the description of Parks 979 

by Singer and Smith (1960) in most respects. However, the spore ornamentation of 

Harkness 232 proved to be inamyloid, which may be due to the fixative the specimen 

was stored in. The observation of clamp connections on hyphae in the peridial context 

is puzzling, as they are not present in the Russulales or Octavianina, which is another 

possibility. The poor quality of the specimen, (the fixative "gelatinised" it), complicates 

further analysis of this collection. 

Secotium lamingtonense J. W. Cribb, Paps. Dept. Bot. Univ. Queensland 3 (13) : 
107-111. (1956). 

zElasmomyces lamingtonensis (J. W. Cribb) Smith, Mycologia 54: 637 (1962) 

70ctavianina lamingtonensis (J. W. Cribb) Pegler and T. W. K. Young, Trans. 

Brit. Mycol. Soc. 72: 380 (1979). 

ILLUSTRATIONS: Cribb (1956) Paps. Dept. Bot Univ. Queensland 3: fig.5; 

"Peridium subglobossum, 6-16 mm. diam., apice leviter umbilicato, baso aliquantum 

effodeto, album turn flavidum-album, leve, 150-230 g crassum, hyphis textis; stipito 

albo, solido, aequo, projectanto, usque ad 4 mm. longo, 2mm. crasso; columella alba, 

plerumque adhaerenta; gleba flavida-alba, cellulis labyrinthiformibus, usque ad 2 mm 

diam., vacuis; trama 30-65 j.t crassis, hyphis textis partim gelatinosis; sporis globosis, 7

10 j.t diam. (spinosis exclusis), hyalinis, spinosis angustis usque ad 4.t altis. 

Hab.: In Lamington Plateau, 23.v.1955 (A. B. Cribb)- TYPE. Cribb (1956)". 

COLLECTION EXAMINED
 

Isotype: Secotium lamingtonense (DAR). Collected 23 May 1955. Australia,
 

Queensland, Lamington Plateau.
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DISCUSSION 

Smith (1962) described the spores as having "weakly amyloid to almost inamayloid" 

ornamentation and on this basis, together with lack of sphaerocysts, transferred this 

taxon to Elasmomyces in the astrogastraceous series. Peg ler and Young (1979) found 

no amyloid reaction and spore ornamentation characteristic of Octavianina. Lack of 

percurrent columella, presence of clamp connections, and characteristic spore 

ornamentation also support the disposition of this taxon in Octavianina. 

Secotium sessile var. textum J. W. Cribb, Paps. Dept. Bot. Univ. Queensland. 3: 

108 (1956). 

..--.Elasmomyces texta (J. W. Cribb) A. H. Sm., Mycologia 54: 638 (1962). 

- Arcangeliella texta (J. W. Cribb) Peg ler and T. W. K. Young, Trans. Brit. Mycol. 

Soc. 72: 365 (1979). 

ILLUSTRATIONS: Cribb (1956) Paps. Dept. Bot. Univ. Queensland. 3: fig.6.; Peg ler 

and Young (1979) Trans. Brit. Mycol. Soc. 72: Fig. 46. 

"Secotium sessile Mass. and Rodw. var. textum var. n. Hyphis peridii et tramarum 

textis; cellulis glebae 1-2 mm longis." 

COLLECTION EXAMINED 

Paratype: Cribb 1143 (DAR). 26 May, 1955. Lamington Plateau, Lamington National 

Park, Queensland, Australia. A. B. Cribb. 

DISCUSSION 

Cribb described this fungus as a variety of C. sessile, feeling that the differences 

were too slight to warrant species status. Smith (1962) found the peridiopellis to be 

trichodermal rather than epithelial, and could not find sphaerocysts in the hymenial trama 

and so proposed the transfer to Elasmomyces. Pegler and Young (1979) subsequently 

transferred this taxon to Arcangeliella on the basis of heterotropic spores, presence of 

large laticiferous elements, and mucronate cystidia which are more typical of Lactarius 

rather than Russula. After examination of paratype material we agree with Pegler and 

Young (1979) that the proper generic disposition is in Arcangeliella. 
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CHAPTER 6 

A Monograph of the Sequestrate Relatives of Russula 
(Basidiomycota) and Related Genera from Australia and New 

Zealand. 

Teresa Lebel, Botany and Plant Pathology, Oregon State University, Corvallis,
 

Oregon, 97331-7501 USA.
 

In prep. Mycological Memoirs. 
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Abstract 
The generic limits of the sequestrate Russulaceae are considered in light of recent 

collections from Australia and New Zealand. After an examination of over 1100 
collections, six genera (Arcangefiella, Zelleromyces, Gymnomyces, Rodwaya, 

Cystangium, and Macowanites) and 43 new species are recognised. Keys to the 
genera and species of sequestrate Russulales, and full descriptions of new species are 

provided. The morphological and ecological information are also presented in a 
multistate-coded database. 

Introduction 

The order Russulales encompasses two agaricoid genera, Russula and Lactarius, 

and a number of sequestrate genera, Macowanites, Elasmomyces, Gymnomyces, 

Marteffia, Cystangium, Zelleromyces, and Arcangeliefia, long thought to be related 

(Bucholtz 1901; Malengon 1931; Singer and Smith 1960). The order is a large and 
diverse group, worldwide in distribution, with centers of diversity found in Europe, North 

America, and more recently in tropical Africa (Hes ler 1960; Singer and Smith 1960; Smith 

1963; Hes ler and Smith 1979; Bills 1984, 1985, 1989; Bills and Miller 1984; Buyck 1989; 

Fatto 1995; Thiers 1997; Methven 1997). The order is distinguished by a heterogenous 

context containing sphaerocysts, the lack of clamp connections, and the presence of 

hyaline basidiospores with amyloid ornamentation in Melzer's reagent. Basidiomata 

range from agaricoid with an exposed hymenophore to gastroid with a completely 

enclosed hymenophore, and may be stipitate or astipitate, and epigeous or hypogeous. 

The majority are thought to be obligate formers of ectomycorrhizae with a variety of host 

trees and shrubs, although a few tropical species have been suggested to be 
saprophytic (Buyck 1989; Claridge et al. 1996). 

Singer and Smith (1960) distinguished five sequestrate genera related to Russula, 

(Macowanites, Cystangium, Elasmomyces, Martelfia, and Gymnomyces), and two to 

Lactarius, (Arcangeliefia and Zelleromyces), on the basis of a few morphological 
characters. However, after examination of holotypes of all Russulales sequestrate 

genera and known Australian and New Zealand species, Lebel and Trappe (1998b) and 

Lebel and Castellano (1998b) proposed some changes to definitions of genera related 

to Russula with sequestrate basidiomata. Four genera related to Russula were 
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recognised: Macowanites, Cystangium, Gymnomyces and a new genus resembling 

Gymnomyces but with an epithelial peridiopellis. Further work is required before 

suggestions can be made for Arcangeliella and Zefieromyces. 

The Russulales have been studied extensively, which has resulted in a fairly 

standardised set of morphological and chemical characters, though it is not always dear 

authors are using the same definitions for character states (compare: Pearson 1950; 

Singer and Smith 1960; Smith 1963; McNabb 19716,1973; Hes ler and Smith 1979; Fatto 

1995; Buyck 1989, 1995a,b; Methven 1997; Thiers 1997). Recently, a concerted effort 

has been made to collate, authenticate and standardise an extensive database of 

morphological characters for Russula and Lactarius (Buyck 1995b; Robert and Buyck 

1996). This database will prove an excellent resource for future studies on the 

Russulales. A similar morphological database for the sequestrate Russulales, based on 

our examination of Australian and New Zealand species, collections from North America, 

holotype material of the genera sensu Singer and Smith (1960), and literature sources for 

other extralimital taxa, has been compiled. 

Only 12 sequestrate relatives of Russula were described from Australia and New 

Zealand prior to 1997. Most Australian taxa are based on collections by Rodway from 

Tasmania in the 1890's to early 1900's or Beaton from Victoria in the 1960's to late 

1980's (Lebel and Castellano 1998). After examination of over 1100 collections from 

Australia and New Zealand, a large number of new species of sequestrate relatives of 

Russula were found (Lebel and Castellano 1996). Presented in this paper are keys to 

the genera and species of sequestrate Russulales from Australia and New Zealand, and 

also a morphological database of characters for the sequestrate Russulales. 

Historical outline 

The sequestrate Russulales can be distinguished from the two agaricoid genera, 

Russula and Lactarius, by the lack of ability to produce a spore print, a certain degree of 

fusion and enclosure by the peridium of the hymenophore, and the generally hypogeous 

to erumpent habit of the basidioma. However, they share many developmental 

characters, spore structure, and many microscopic features of the hymenium and pileus 

(Singer 1958; Smith 1963; Watling 1982; Miller 1988; Peg ler and Young 1979, 1981). 
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Russula and its relatives can be distinguished from the Lactarius lineage by the absence 

of laticiferous hyphae and latex production. 

The Reverend Kalchbrenner (1876a) described the first sequestrate Russulales 

genus, Macowanites, from a single basidioma collected in South Africa under Acacia 

horrida. Originally published as MacOwania agaricina in honor of the South African 

collector MacOwan, this is a homonym of a vascular plant, MacOwania Oliver in 

Hooker's Icon. Plant. pl. 1062, 1870 (Compositae), antedating the fungus under this 

name by six years (Kalchbrenner 1876a). Kalchbrenner (1876b) realised his error and 

proposed Macowanites as the new name for the genus. To my knowledge, the type 

species M. agaricinus has not been collected again, making this taxon a priority for future 

collecting. Fragments of the type collection are curated in Kew, New York and Uppsala. 

The next species to be described, M. echinosporus (Zeller and Dodge 1919), was 

found in California under Quercus agrifolia. This species was later transferred to 
Elasmomyces (Zeller and Dodge 1935). Singer and Smith (1960) examined the 

holotype and several North American species and defined the genus Macowanites as 

having: a heteromerous peridial context, undifferentiated peridiopellis, heteromerous 

hymenophoral trama; pseudocystidia and/or macrocystidia present; spores mostly with 

an oblique hilar appendix; gleba lamellar to sublamellate or even loculate; and a 

prominent, percurrent columella that and continues into a free stipe. This concept has 

remained relatively unchanged (Beaton et al. 19846; Peg ler and Young 1979, 1981). 

Currently there are 21 species described for North America (Singer and Smith 1960; 

Smith 1963; Cazares and Trappe 1991), one each from Western Australia (M. 
luteiroseus Bougher 1997), New Zealand (M. carmineus McNabb 1971a), Israel (M. 

galiensis Moser et. aL 1977), and Russia (M. krjukowensis Bucholtz 1901) and two from 

Mexico (M. mexicanus and M. duranguensis Guzman 1988) . 

Cavara (1897) differentiated Elasmomyces from Macowanites by the absence of 

sphaerocysts in the hymenophoral trama and a reduction in the stipe-columella. The 

genus contained one species, E. mattirolianus, found under Abies alba in Toscany, Italy 

(Cavara 1897). Elasmomyces mattirolianus was then placed by Fischer (1900) in the 

gasteromycete genus Secotium. Singer and Smith (1960) maintained the genus 

Elasmomyces on the basis of this species and 6 others from North America. Lebel and 

Trappe (1998a,b) found sphaerocyst distribution in the hymenophoral trama to vary 

highly even within a basidioma, and suggested this is not a reliable character at the 



162 

genus level. On the basis of this finding, the merging of Macowanites and 
Elasmomyces was proposed (Lebel and Trappe 1998b), with Macowanites retained as 

this name has priority. Singer and Smith (1960) and Peters (1962) described seven 

species from the United States, two of which were transferred by Peg ler and Young 

(1979) to Arcangeliella camphorata and Macowanites roseipes. Beaton et aL (1984b) 

described one species, Elasmomyces hepaticus, from Victoria, Australia. However, the 

presence of laticiferous hyphae, general morphology and spore ornamentation all point 

to a closer relationship with Lactarius than Russula (Lebel and Castellano 1998b). 

Other species have been described from Senegal and Ghana (E. capitis-orae Dung and 

Peg ler 1978) and Chile (E. nothofagi Horak 1964). 

Gymnomyces was described by Massee and Rodway (1898) on the basis of two 

Tasmanian species, G. pallidus and G. seminudus, with emphasis on the lack of, or 

presence of, a very reduced peridium, consistently loculate gleba and lack of a stipe. 

They made no reference to a type so Clements and Shear (1931) designated G. 

pallidus as the lectotype, based on Massee and Rodway's (1898) description of the 

genus (reference to holotype was not required). Cunningham (1935; 1938) found that 

both species had a peridium, and placed more emphasis on the spore ornamentation of 

isolated robust spines which character he felt was not enough to distinguish 

Gymnomyces from his concept of Octaviania. Singer and Smith (1960) examined the 

holotypes of G. pallidus and G. seminudus and found that there were enough features 

present to maintain Gymnomyces as a distinct genus. They refined the genus a little to 

include some other characters such as heteromerous hymenophoral trama, columella 

absent or present in a reduced form; macrocystidia generally large; and spore 

ornamentation of isolated spines or warts. Lebel and Trappe (1998b) proposed 

restricting the genus to those species, like the type G. pallidus, which lack an epithelial 

peridiopellis. Currently three species are known from Australia (G. pallidus, G. 

seminudus, and G. eildonensis Beaton et aL 19846), one from New Zealand (G. 

redo/ens Pfister 1976), one from China (G. lactifer Zhang and Yu 1990), one from 

England (G. xanthosporus Smith 1962) and seven from the United States (Singer and 

Smith 1960; Stewart and Trappe 1975). 

The genus Martollia was described by Mattirolo (1900) from a single species, M. 

mistiformis, under Sugar oak in Sardinia, Italy. Zeller and Dodge (1935) transferred M. 

mistiformis to Hydnangium because of the spinose spore ornamentation. Singer and 

Smith (1960) resurrected the genus Matte Ilia on the basis of the amyloid spore 
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ornamentation, lack of clamp connections, apparent lack of sphaerocysts in the 

hymenophoral trama, lack of any stipe or columella tissue, and the completely enclosed 

gleba. Lebel and Trappe (1998b) found sphaerocysts in the hymenophoral trama of the 

holotype of M. mistiformis, and proposed the merging of Martellia with Gymnomyces on 

this basis. Currently there are 25 species from the Pacific Northwest of United States 

(Singer and Smith 1960; Smith 1963), one species from Nothofagus forests in Argentina 

(M. albella Horak 1964), and one species from China (M. ramispina Zhang and Yu 

1990), which will need to be reexamined in light of the proposed modifications to generic 

limits. 

The genus Cystangium was erected by Singer and Smith (1960) for two species, 

C. sessile (Massee and Rodway 1912) from Tasmania, and a new species C. 
depauperatum (Singer and Smith 1960) from Chile, on the basis of a 

"pseudoparenchymatous" peridiopellis. Otherwise the genus is similar to Macowanites 

macroscopically and microscopically, with a robust stipe-columella, lamellate to loculate 

gleba, hymenophoral cystidia absent or present, and heteromerous hymenophoral 

trama. Most of the currently described species of Cystangium are from the southern 

hemisphere; three species are from Australia (C. phymatidosporum, C. sessile and C. 

rodwayi Beaton et al. 1984b), one from Chile (C. depauperatum Singer and Smith 

1960), and one from Mexico (C. pineti Singer 1985). 

Cavara (1900) differentiated Arcangeliella from other sequestrate taxa on the basis of 

latex production and presence of a stipe-columella. The genus was based upon a 

single species, A. borziana, found under Abies in Italy. Zeller and Dodge (1936) 

broadened the concept of the genus to include several North American taxa with 

"laticiferous hyphae" present, not requiring the observation of latex production. Singer 

and Smith (1960) defined the genus further as one closely approaching Lactarius on the 

basis of latex production, pseudocystidia in the hymenium, and amyloidity of spore 

ornamentation. They excluded species in which the presence of a latex was not 

indicated in the original description, feeling that oleiferous hyphae and laticiferous hyphae 

were confused in many earlier descriptions. Currently there is one species from Thailand 

(A. densa Singer and Smith 1960), one from Zambia (A. dolicochaulis Peg ler 1982), two 

from Australia (A. crichtonii and A. hepaticus Lebel and Castellano 1998b), and five from 

the United States (Singer and Smith 1960; Thiers 1984). 
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Zelleromyces was described by Singer and Smith (1960) for species with a structure 

similar to MarteNa but producing a latex when injured. In addition, species of 

Zelleromyces exhibit a far greater range than Matte Ilia in structure, particularly with regard 

to spore ornamentation and in the nature of the peridiopellis. Spinose-spored species 

were assigned to Marte lila and species with ridged or reticulate spore ornamentation to 

Zelleromyces (Singer and Smith 1960). Later, this distinction on the basis of spore 

ornamentation was not felt to be as important as the production of laticiferous hyphae 

(Smith 1963; Lebel and Trappe 1998b). The value of using the presence of latex as a 

generic distinction is open to question, especially as laticiferous elements in the 

basidioma do not neccessarily result in production of latex. Species of Zelleromyces 

also vary considerably in the production of a columella, in many of the Australian species 

this structure is either absent or not consistently produced. Currently one species is 

known from Europe (Z stephensii Smith 1962; Miller and Miller 1986), six from the United 

States (Singer and Smith 1960), and six species have been described from Australia 

(Beaton et al. 1984), though examination of recent collections has increased this to at 

least 15 species (M. Castellano and J. Trappe pers. corn.) 

A new genus was proposed for those species with a structure resembling 
Gymnomyces but which have an epithelial peridiopellis (Lebel and Trappe 1998b). 

Species in Martel lia subsection "Protocystangiurn" from North America (Singer and Smith 

1960), will be placed here, along with several new species from Australia and New 

Zealand. 

Relationships of the Russulales 

The systematic placement of sequestrate macrofungi has been diverse, though 

initially most were placed in various groups in the Hymenogastraceae (Gasteromycetes) 

on the basis of the enclosed hymenophore, and lack of spore discharge. Macowanites 

and Arcangeliella were initially placed in the Secotiaceae, Elasmomyces in Secotium, and 

gastroid forms, Zelleromyces, Matte Na, and Gymnomyces in Octaviania and 

Hydnangium (Rodway 1912; Cunningham 1935; Zeller and Dodge 1935). 

Developmental studies of the basidiomata and spore structure indicate an evolutionary 

link between epigeal agaricoid taxa and sequestrate taxa, particularly in certain orders 

(Singer 1958; Smith 1963; Watling 1982). Recent molecular work on Podaxis - Coprinus 

(Hopp le and Vilgalys 1994), Rhizoppogon - Suil lus (Bruns et al. 1989), Hydnangium 
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Laccaria (Mueller and Pine 1991), and sequestrate taxa in the Ascomycota (O'Donnell et 

al. 1997) has provided further evidence of affinities, and has supported the hypothesis 

of recent evolution of certain sequestrate taxa from epigeous relatives. 

Affinities between the sequestrate taxa and Russula have been long recognised b y 

various mycologists. Bucholtz (1901) and Malengon (1931) postulated a natural series, 

the Asterosporees, which gradually evolved from the Russulaceae (Agaricales) 

becoming progressively less agaricoid at the Hymenogastraceous level. The series 

was characterised primarily by the context of the basidioma being composed of 

heteromerous tissue, and spores with an amyloid covering on the ornamentation. The 

Asterosporees included Macowanites, Elasmomyces, Gymnomyces, Arcangeliella, and 

Martellia. The concept was expanded by Heim (1948) and later Singer and Smith 

(1960) to include both Hydnangium and Octavianina as bridging taxa in the 

"Astrogastraceous series", since some species had "pseudo amyloid" spores with 

similar ornamentation, inflated cells in the trama, and laticiferous hyphae. Smith (1973) 

later considered these bridging taxa to be of uncertain affinity, but probably not close to 

the Russulaceae. Singer and Smith (1960) recognised seven genera that they 

considered to be closely related to Russula and Lactarius. They separated the gastroid 

taxa from Arcangelliella, forming the genus Zelleromyces, and also described the genus 

Cystangium, with an epithelial peridiopellis, as distinct from Macowanites. Workers 

since then have not altered generic concepts to any degree. 

Although the affinities between these taxa were recognised, the systematic 
placement in the Hymenogastraceae was retained until Kreisal (1969) proposed the 

order Russulales to encompass both sequestrate and agaricoid forms. Pegler and 

Young (1979) defined two families within the Russulales, "Russulaceae" with 

asymmetric ballistospores and "Elasmomycetaceae" with symmetric statismospores, 

both containing sequestrate genera. However, Miller and Miller (1988) and Miller (1988), 

examined the development of spores in these two families and found that there was a 

range in development of spore symmetry within a basidioma and often between 

basidiomata of the same species that makes this character unsuitable for division at the 

family level. They suggested that failure of spores to discharge in genera with an 

enclosed hymenium is due to the effect of constant levels of relative humidity, and not 

because of inherent differences in ultrastructure and development (Miller and Miller 1988). 

Also, several species of Russula from the tropics have recently been described with 

globose, symmetric, spores (Buyck 1989). 
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Singer (1986) recognised the strong evidence of a close relationship between the 

families Russulaceae and Bondarzewiaceae, and combined them in the suborder 

Russulineae. The close relationship between the genera Russula and Lactarius and 

their sequestrate relatives, and recognition of the two lineages could be recognised b y 

using the level of "tribe" as shown below (the family Bondarzwiaceae is not considered 

for this thesis.) 

Suborder Agaricineae 

Suborder Boletinae 

Suborder Russulineae 

Family Bondarzewiaceae
 

Genus Bondarzewia
 

Family Russulaceae 

Tribe Russulae 

Genus Russula
 

Macowanites
 

Cystangium
 

Gymnomyces
 

Rodwaya
 

Tribe Lactariae 

Genus Lactarius
 

Zelleromyces
 

Arcangeliella
 

Recent molecular and morphological information, have caused some adjustments to 

be made to classical concepts of genera and families of macrofungi. The corticioid genus 

Gloecystidiella, and several other genera traditionally placed in various pored or toothed 

families, have been proposed as a sister group to the Russulineae (Hibbet and 

Donaghue 1995; Wu 1996). Extensive research utilising molecular tools over the next 

few years should bring some of these possible relationships into better focus. The use 

of molecular tools will also be useful in testing hypotheses based on morphological data, 

on the relationships within and between genera in the Russulaceae. 
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Discussions on the taxonomic status of the sequestrate macrofungi have tended to 

place these taxa with the related agaric genera. However, the retention or not of 
separate genera for the sequestrate taxa is still being debated. Two schools of thought 

(not mutually exclusive) are: 1) a morphologically based concept, that the sequestrate 

form is distinct enough, and stable enough that these taxa should be retained as 

separate genera; 2) or a phylogenetic concept based on molecular data, supporting 

monophyletic clades of related genera. Preliminary information from other families 

suggest that the sequestrate basidioma form has arisen several times within a genus, 

that they are paraphyletic if not polyphyletic. In this case the sequestrate taxa would 

be synonimised with the related agaric genus (Baura et al. 1992; Kretzer and Bruns 

1997). 

Although molecular data are aiding in identifying links with families and genera, very 

few cases exist where the lineage from ancestral epigeous species to sequestrate 

species has been shown (Bruns et al. 1989; Hopp le and Vilgalys 1994). Part of the 

problem is the lack of sampling of non-sequestrate taxa at the same place and time as 

sequestrate taxa, for these kinds of comparisons. In the case of sequestrate fungi, 

current molecular datasets are hampered by this lack of sampling, as the addition of a 

single taxon can dramatically alter the branching pattern observed in a phylogenetic tree. 

With the ALLRUS database and the database established here for the sequestrate 

taxa, an important step towards integrating these two, at the moment, separate 

taxonomies is established (Buyck 1995b; Robert and Buyck 1996). With a strong 

morphological database to provide support, hypotheses on relationships witihin the 

Russulaceae can be tested utilising molecular tools. 

Based upon the structure of the peridiopellis, there appears to be two main lineages 

within the sequestrate Russulae. Cystangium and Gen. nov. fined. with an epithelial 

peridiopellis in one lineage, and Macowanites and Gymnomyces with an 

undifferentiated, turf or trichodermial peridiopellis in the other. It will be interesting to 

establish the diversity in peridiopellis structure of Russula in Australia and New Zealand; 

whether an epithelial peridiopellis is more common here than in northern hemisphere 

species. 



168 

Materials and Methods 

Collections examined 

Collections of sequestrate Russulales were made from a diversity of habitats h 
Australia and New Zealand as part of a series of cooperative agreements with Australian 

mycologists to identify and examine the diversity of ectomycorthizal sequestrate tingi 

(Australian Centre for International Agricultural Research grant # 8736, Australian 

Biological Resources Study grant # 95120, and National Science Foundation grant BSR 

#9201421). In order to collect the highest diversity of fungi, field trips coincided with 

what was thought to be the peak fruiting time, generally during the early to rid rainy 

season (Beaton et al. 1985a). The general areas where these most recent collections 

were made are shown in Figure 2.1 (Chapter 2). 

Most collections were photographed and all were air dried using a Harvest Maid 

(Model FD 1000) food dehydrator over a 7-10 hour period at 140-150 ° F, within 24 he 

of collection. The majority of the material examined in this study is currently held at the 

United States Department of Agriculture (USDA) Forest Service herbarium, Corvallis, 

Oregon, United States. Holotypes and isotypes of new taxa described in this paper 

will be conserved in several different herbaria in Australia and New Zealand, depending 

upon where the collections were made and the state of the mycological collections h 

those herbaria (Appendix 1). The majority of sequestrate Russulales basidiomata are 

not large, so the amount of material to examine is often not adequate for a single 

basidoma to act as holotype. In general a carefully examined collection of several 

basidiomata, ranging in maturity (not always possible), was retained as the holotype 

and several other collections are suggested as paratypes. Holotypes of published 

names were examined and then returned to the original institute. Several of the type 

packets examined contained mixed collections of one to several taxa, which were then 

placed in separate, ziplock plastic bags, labelled and returned to the original packet. 

Collections of North American taxa and other taxa held at the USDA Forest Service 

herbarium were also examined for inclusion in the morphological database (Appendix 1). 

Data for South American and some African taxa were taken firm the relevant 
literature sources. AI Australian and New Zealand taxa, and North American taxa 

induded in the study of morphological characters were examined by the author. 
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Macroscopic characters: 

Collections from within a site were pooled if sporocarps looked similar and there were 

few sporocarps, which created some problems later when critical examination showed 

several taxa may be present. Data on macroscopic features of Australian and New 

Zealand taxa were described from fresh material. Data on other taxa are taken from 

relevant literature and examination of dried herbarium material. Color, shape, odor and 

taste of basidiomata were recorded in general terms only. Dimensions of the basidiome 

are given as a range (min-max) for 5-10 collections. Several specimens were cut 

longitudinally through the stipe-columella axis (even those lacking a stipe usually have 

a distinct central axis), to examine the structure of the gleba and determine latex 

production. Due to the intensive nature of the collecting trips and lack of reaction of 

several early collections, no consistent attempt was made to ascertain reactions of fresh 

basidiomata to the variety of chemicals traditionally used in describing species of 

Russula. 

Microscopic characters 

Microscopic features observed with a light microscope were described from free

hand sections of rehydrated specimens mounted in Melzer's reagent or 5% aqueous 

KOH after the methods of Castellano et al. (1989). Measurements were made at 1000x 

or 400x in 5% aqueous KOH for structural detail and Melzer's reagent for spore details, 

with an optical micrometer. Longitudinal sections were made near the center of the 

pileus, and at the lateral edge to examine peridial structure and composition. Peridiopellis 

composition was also examined in surface view (Chapter 2, Figure 2.2). Dimensions 

are given as a range (xmin-xmax), from at least 3 specimens from 3-6 collections for each 

species. Whenever possible, both mature and immature specimens were examined for 

developmental changes. 

Spore details and ornamentation were examined by light microscopy for all 

collections and a subgroup of these by Scanning Electron Microscopy (SEM). 
Sequestrate taxa may have heterotropic or orthotropic spore development and may be 

ballistosporic or statismosporic in structure (Miller and Miller 1988; Miller 1988). Spore 

shape was determined on the basis of the length-width ratio (Q) for 30-35 randomly 
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selected spores in 5% KOH. Dimensions are given as: minlength-maxlength x 

minwidth-maxwidth (mean length ± SE x mean width ± SE, n = 30-35), Q ratio. 

Measurements do not include ornamentation or the hilar appendix. Unlike species of 

Russula which have actively released spores, sequestrate fungi don't produce a spore 

print, which makes ensuring measurment of mature spores difficult. In general, 

obviously immature spores and oversized spores were not included in measurements, 

though notes were taken on variation. For SEM, the freshly cut hymenial surface of a 

dried specimen was pressed gently onto double-sided tape on SEM stubs, leaving a 

thin scattering of spores. The specimens were then sputter-coated with gold and an 

AMR 1000 Scanning Electron Microscope was used to obtain photomicrographs of 

spores. 

Morphological Database 

MacClade (3.01 Maddison and Maddison) and Filemaker Pro (3.0v 1 Claris Corp 

1995) were used for editing, storing, presenting and updating morphological data. 

Filemaker Pro was also used for storing all collection information. Characters were 

established and coded after consideration of descriptions of taxa in the literature, more 

general Russulineae references, including ALLRUS, and examination of collections b y 

the author. A multistate coded database was compiled and the character list and states 

for all taxa recorded in MacClade format (Appendix 2). Several characters were added 

to the database to help distinguish more distant taxa (see below). Character states for 

other characters reflect the addition of these more distant taxa. 

All new sequestrate species related to Russula described in this paper are included 

in the database. Thirty-seven sequestrate species from North America, Argentina, 

Chile, Africa, and Thailand, and five species of Russula and two species of Lactarius 

from New Zealand; two species of Gloecystidiellum, Bondarzewea montana, 

Setchelliogaster brunneum, Descolea gunnii, Thaxterogaster magellanicum, and 

Cortinarius globuliformis are also included. This database will be used as the basis for 

development of a computer-based identification database, and phylogenetic analyses of 

the Russulaceae (Appendix 3). 
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Keys to genera and species, and Descriptions of species 

Keys to the genera and species of sequestrate relatives of Russula and Lactatius 

from Australia and New Zealand are presented. Genera are listed alphabetically under 

Tribe Russulae and Tribe Lactarieae. 

Descriptions and distributions of previously published species, and new species d 

sequestrate relatives of Russula found in Australia and New Zealand are listed 

alphabetically within each genus. In order to be called a new species, taxa induded 

this paper had to have two or more characters distinguishing them frcm simlar taxa, and 

a mi-krun of two collections. The exception to this last, is some of the Nothofagus 

associates, which often had single collections, yet are easily distinguished from other 

species. Descriptions indude citation of all material examined and the location of types. 

Authors names of taxa are spelt accotring to Brummit and Powell (1992) and herbaria 

abbreviated according to Holmgren et al. (1990). Descriptions indude illustrations of 

microscopic characters. South American and North American species are listed 

alphabetically as extralimital taxa, with reference to complete descriptions. 

Phenology and biogeography of fungi presented here are preliminary, due to the 
short collection periods of between 2-3 weeks duration, and the limited area covered at 

each site. As more information is obtained by Australian researchers, better phenol:4ml 
and biogegraphical data will be gathered. 

Keys to the genera and species of sequestrate relatives of Russula horn Australia 

and New Zealand are provided. Several species with variable stipe production may 

key to different genera; these species are highlighted in the keys by an asterisk (*). 

Key to Genera of Sequestrate Russulales from Australia and New Zealand 

1A. Basidiospores forcibly discharged from the basidia, spore print obtainable. 

Stipe, lamellae, and pileus typically present and well-developed, pileus usually 

> 30 mm diam; the pileus margin free of stipe and lamellae exposed. Lamellae 

rarely fused, though some connections between adjacent lamellae may be 

present.. 2. 
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1B. Basidiospores not forcibly discharged from the basidia, a spore print not 

obtainable. Stipe and lamellae present or absent; peridium usuallly <40 mm diam. 

If present stipe usually reduced and/or lamellae fused to some degree, the 

peridium margin generally not breaking free of the stipe. 3. 

2A. Context of pileus, stipe and/or lamellae of fresh specimens exuding 

a latex when broken (at least when young); or if dried, specimens with 

abundant laticiferous hyphae present. Sphaerocysts usually absent in 

lamellar trama, or if present not occupying that portion nearest the 

hymenium. Lactarius 

2B. Context of pileus, stipe and/or lamellae of fresh specimens NOT 

exuding a latex when broken at any stage of development; when dried 

laticiferous hyphae absent, though scattered conducting hyphae may 

be present. Sphaerocysts usually present in pileus and lamellar trama. 

Russula 

3A. Basidiomata agaricoid or secotioid, stipe-columella robust, percurrent (or 

sometimes not), gleba lamellate, sublamellate or loculate. 4. 

3B. Basidiomata generally resembling an aborted Russula or Lactarius or a 

button; the stipe-columella absent or stipe present as reduced basal pad 

remnant and/ or the columella present as a narrow strand, percurrent or not; 

gleba always loculate, completely enclosed by the peridium. 6. 

4A. Peridiopellis an epithelium; hymenial cystidia usually large, abundant. 

Cystanoium 

4B. Peridiopellis variable but never an epithelium; hymenial cystidia 

variable. 5. 
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5A. Fresh specimens not exuding a latex when cut and dried, lack laticiferous 

hyphae Macowanites 

5B. Fresh specimens exuding a latex when cut or when dried have abundant 

laticiferous hyphae. Arcangeliella 

6A. Peridiopellis an epithelium. Rodwaya 

6B. Peridiopellis variable, but never an epithelium. 7. 

7A. Fresh specimens not exuding a latex when cut; when dry lacking laticiferous 

hyphae. Gymnomyces 

7B. Fresh specimens exuding a latex when cut; or when dried with abundant 

laticiferous hyphae. Zellerom ces 

Descriptions and keys to species. 

Tribe Russulae 

Cystangium Singer and A. H. Sm., Mem. Torrey Bot. Club 21(3): 67 (1960). 

"Cystangium gen. nov. Carpophoris macroscopice eis Macowanitis simillimus sed 

structura sua ad Setchelliogaster accedentes. Peridii strato externo epithelio efformato; 

tramate hymemophorali e mediostrato regulari sed sphaerocystibus intermixto et strato 

laterali in subhymenium transiente, cellulari, lato; cystidiis voluminosis praesentibus vel 

absentia. Hyphis efibulatis; sporis subglobosis, amyloideo-echinatis, flavidis. 

"Carpophore macroscopically as in Macowanites but structure of the peridium 

reminding one of Setchelliogaster, the outer layer being pseudo-parenchymatous; 
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leptocystidia present or absent; mediostratum of tramal plates heteromerous; clamp 

connections absent; spores amyloid and ornamented as in the Russulaceae." Singer 

and Smith (1960). 

Basidiomata 10-50 mm, variable shape, generally with a well-developed stipe. 

Peridium surface smooth or tomentose, variable in color, margin free from stipe or not. 

Gleba variously colored, sublamellate to loculate, chambers variable in size and shape. 

Stipe robust, solid, central; columella percurrent. Latex absent. Peridiopellis either 

a single epithelial layer, composed of 3-10 tiers of isodiametric cells, sometimes inflated 

up to 25 gm diam, or two layered, the subpellis an epithelium as previously, with an 

overlying suprapellis of hyphae and/or cystidia. Peridial context heteromerous or not, 

rarely gelatinised hyphae present. Hymenophoral trama generally heteromerous. 

Basidia 2- or 4-spored, cylindrical to broadly clavate. Cystidia usually abundant, 

large, rarely absent. Spores heterotropic to orthotropic, from globose to ellipsoid, with a 

variable spore ornamentation, ranging from isolated spinose to completely reticulate, 

plage inconspicuous. (Lebell 1998). 

NEOTYPUS. Secotium sessile L. Rodway, Rodway 647 (K) July 1920 in Australia: 

Tasmania, Cascades. 

Key to Australian and New Zealand species of Cystangium 

1A. Gleba lamellate or sublamellate; hymenial cystidia large, 

abundant. 2. 

1 B. Gleba loculate; hymenial cystidia variable in size. 6. 

2A. Spore ornamentation isolated spinose or warty, 0.8-2 

gm high. 3. 
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2B. Spore ornamentation mostly connected in a partial to 

complete reticulum with scattered isolated elements, variable 

height. 5. 

3A. Basidia with 2 sterigmata, clavate to broadly clavate; spores 11-14 x 

11-15 gm. Nothofagus associate. C. barringtonensis 

3B. Basidia with 4 sterigmata or with 2,3.4, variable shape; spores smaller 

<11 gm diam. Eucalyptus associates. 4. 

4A. Peridium ivory to pale yellow, stipe white; gleba 

sublamellate; spores 9-11 gm diam, globose to subglobose 

with isolated spines 0.8-1.5 gm high, Eucalyptus associate. 

Widespread. C. sessile 

4B. Peridium ivory with brown stains; gleba with compacted 

lamellae running paralell in zigzag and contorted patterns; 

spores 8.5-10 pm, globose with very dense spines 1.5-2.5 

gm high curved or bent giving a messy appearance overall. 

Nothofagus associate. Rare. C. cazii 

5A. Peridium pale yellow or with pink to scarlet patches or deep 

red overall; spores 8-9.5x 8-10 gm, globose, ornamentation of 

isolated spines ± 0.8-1.5 gm and 2-4 connected by low ridges 

to form an incomplete reticulum. Endemic to Queensland. C. theodorouii 

5B. Peridium off-white to pale yellow; spores 7.5-9 x 8-9 gm, 

globose, ornamentation a partial reticulum of very densely 

amyloid ridges ± 1 pm high and scattered isolated rods. 

Endemic to Tasmania. C. tasmanicum 
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6A. Spore ornamentation isolated or clustered, but no lines 

present, mostly >0.5 gm high. 7. 

6B. Spore ornamentation partially reticulate or elements 

connected in short lines, height variable. 9. 

7A. Spores 10.5-12 x 9-10.5 gm, subglobose, ornamentation 

1-2 pm high; Nothofagus associate. Endemic to NZ. C. novae-zealandicum 

7B. Spores smaller, 7-10 x 7-9 gm, subglobose; ornamentation 

variable in height; Eucalyptus asssociates. 8. 

8A. Spores globose to subglobose; ornamentation of 

dense, isolated spines and rods, 1-1.5 pm high. 

Endemic to W.A. C. pisi-glarea* 

8B. Spores subglobose to ellipsoid; ornamentation of 

crowded, isolated short spines and warts 0.5-1 pm 

high. Widespread on the east coast. C. phyamtidosporum 

9A. Peridiopellis with an overlying patchy, dense turf of clavate to 

cylindrical cystidia 20-60 x 6-12 gm; spores 8.5-10 gm diam, 

ornamentation a spiny reticulum, spines 1.5-2 pm high. C. clavatum* 

9.B. Peridiopellis with some repent hyphae but peridial cystidia 

absent; spores variable in size, ornamentation variable but 

< 0.5 p.m high. 10. 

10A. Spore ornamentation in clusters or short lines, few 

lines between elements. 11. 

10B. Spore ornamentation a partial to complete reticulum. 12. 
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11A. Peridium pale olivaceous yellow; gleba sublamellate to 

lacunose; spores subglobose to ellipsoid, heterotropic to 

suborthotropic, 8-9.5 x 7.5-8.5 gm C. flavovirens 

11B. Peridium pale yellow to bright yellow; gleba loculate, 

chambers small, compressed; spores globose,orthotropic, 

8-10 x 8-9.5 pm. C. chrysocarpa 

12A. Spores 7-9 x 8-10 pm , subglobose; hymenial cystidia 

present, common 50-60 x 20-25 gm. C. mala'czukii 

12B. Spores 8-9.5 x 9.5-10 p.m , subglobose; hymenial 

cystidia absent. C. rodwayi 

Cystangium cazii Lebel sp. fined. 

HOLOTYPUS: Tasmania, Cradle Mt, Speeler Track, col.: M.Castellano, H5038 (HO), 

13 May 1991. 

ILLUSTRATIONS: Fig. 6. 1 A-F; 6.14a. 

Basidiomata 7-11 x 9-18 mm, subglobose. Peridium surface dry, smooth, ivory 

with brown stains. Gleba ivory to pale brown, essentially solid, instead of locules 

having narrow layers of dense tissue alternating with layers of paler tissue, running 

parallel in zigzag and contorted patterms, not clearly lamellae because lines/layers show 

in cross-section and tangential section. Stipe absent or present as a basal pad, 1-3 x 

1-1.5 mm, context greyish; columella absent or present as a <0.5 mm, percurrent strand 

in some basidiomata, greyish white. Odor and taste mild. Latex absent. Chemical 

characters not recorded for fresh material. Spore color in mass white. 
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Peridiopellis 35-60 gm wide, an epithelium of 3-6 tiers of cells 8-11 x 16-20 grn, 

overlying this layer are sparse repent hyaline hyphae, 2-3 gm diam. Peridial context 

70-150 gm wide, of loosely interwoven hyaline, hyphae, 2.5-3.5 gm diam, 
sphaerocysts 19-26 gm diam rare, in nests. Endocystidia absent. Stipitipellis 
undifferentiated from context. Context heteromerous, of interwoven, hyaline hyphae 

2-3.5 gm diam and sphaerocysts 18-25 gm diam in nests. 

Hymenophoral trama 18-27 gm wide, of parallel, interwoven, hyaline hyphae 2-4 

tun diam; sphaerocysts absent; subhymenium 11-18 gm wide, with tiers of 1-2 ± 

isodiametric cells, smaller than base of basidia. Basidia 22-28 x 9-11 gm, broadly 
clavate to cylindrical, hyaline, thin-walled, with 4 and scattered with 2 sterigmata 3-7 pm 

long, straight. Cystidia 50-67 x 11-27.5 gm, broadly clavate or cylindrical to ventricose 

with obtuse apices, hyaline; arising in trama, protruding past basidia, abundant. 

Spores 8 -10 x 8-9.5 p.m (9.15 ± 0.54 x 8.68 ± 0.41, n = 30-35), Q = 1.02-1.06, 

globose, orthotropic, symmetrical. Ornamentation amyloid, of dense isolated spines 1.5

2.5 x 1-2 gm, mostly with blunt apices, more rod-like as the base is almost the same 

width as the apex, curved or bent approximately 1/3 to 1/2 from base to give a messy 

appearance overall. Hilar attachment obvious, small, central, hyaline, the ornamentation 

absent from a small radius around attachment; plage absent. 

ETYMOLOGY 

Specific epithet refers to Dr. M. A. Castellano, American mycologist, who has done 

extensive collecting of sequestrate fungi in Australasia. 

HABIT AND DISTRIBUTION 

Hypogeous to emergent in groups. Associated, and probably mycorrhizal with 

Nothofagus cunninghamii. May in Australia: Tasmania. 

COLLECTIONS EXAMINED 

AUSTRALIA, TASMANIA: Cradle Mt, Speeler Track, col.: M.Castellano, H5038 

(HOLOTYPE), 13 May 1991. 

http:1.02-1.06


179 

a. b. 

Figure 6.1 Cystangium cazil Lebel sp. prov. a. basidioma (10mm = 10mm); 
b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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DISCUSSION
 

The zig-zag layering of the lamellae in the gleba is distinctive. Microscopically C. 

cazii resembles G. seminudus in the spore ornamentation, large hymenial cystidia and 

structure of the peridiopellis. However, the structure of the lamellae plates in the gleba is 

very different, a stipe is usually present, and the peridiopellis lacks the suprapellis of 

tangled hyphae of G. seminudus. C. cazii also resembles C. sessile, however, the 

appearance of the basidioma is quite different, and the spore ornamentation is much 

more robust and dense. 

Cystangium chrysocarpum Lebel sp. fined. 

HOLOTYPUS: Tasmania, south of Murdana, Arthur Hwy, col.: R. Robinson, H 5310 

(HO), 18 May 1991. 

ILLUSTRATIONS: Fig. 6.2 A-F. 

Basidiomata 7-15 x 7-18 mm, subglobose with slightly indented base, but gleba 

not exposed. Peridial surface smooth or wrinkled at base, glabrous, pale yellow to 

bright yellow with some light brownish-orange spotting. Gleba cream-colored, loculate, 

chambers small, dense, ± similar size. Stipe 1-3 x 5-10 mm, solid, protruding 1-2 rrm 

past gleba but not beyond peridium because of basal indentation, white; columella 1-2 

mm wide, percurrent, sometimes reduced to <0.5 mm wide, white to off-white. Odor and 

taste mild. Latex absent. Chemical characters not recorded for fresh material. Spore 

color in mass white. 

Peridiopellis 75-100 gm wide, two layered, a thin suprapellis, 4-11 gm wide, of 
repent, hyaline to pale brown hyphae 2-3 gm diam, overlying an epithelial subpellis, 33

60 gm wide, composed of 4-7 cells 12-15 x 10-25 gm. Peridial context 130-180 gm 

wide, of interwoven, hyaline hyphae 1.5-3 pm diam, becoming ± compacted towards 

hymenophoral trama, with scattered sphaerocysts 18-30 pm in nests. Endocystidia 

absent. Stipitipellis 8-16 pm wide, a turf of hyphal tips 2-4 pm diam. Context 
hetermerous, of interwoven, hyaline hyphae 2-4 gm diam and abundant sphaerocysts 

17-29 pm diam in nests and columns. 
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Hymenophoral trama 20-38 gm wide, of interwoven, hyaline hyphae 2-3 gm diam, 

scattered inflated hyphae 3-6 gm diam, and scattered spaherocysts 16-28 gm diam in 

nests; subhymenium 15-26 gm wide, cellular, with 1-2 tiers of ± isodiametric cells 9-16 

gm diam, and scattered inflated cells 15-25 gm diam. Basidia 8-12 x 25-32 gm, hyaline, 

cylindrical to narrowly clavate, with 2 and 4 sterigmata 3-6 gm long. Cystidia 18-33 x 7

8.5 gm, cylindrical to clavate with obtuse apices, and granular refractive contents in 

KOH; rare, arising in trama, not extending beyond basidia. 

Spores 8-10 x 8-9 gm (8.87 ± 0.37 x 8.33 ± 0.37, n = 30-35), Q = 1.02-1.05, 

globose, orthotropic. Ornamentation amyloid, dense, of isolated warts <0.5 g.m high, 

sometimes clustered or connected in groups of 2-3, in short ridges. Some warts partial 

amyloidy at apex. Hilar appendix, central, small 1-2 x 1-2 gm, conical; plage absent. 

ETYMOLOGY 

Specific epithet refers to the bright yellow peridium, Greek for yellow = chryso. 

HABIT AND DISTRIBUTION 

Hypogeous to emergent, solitary or in small groups. Associated, and probably 

mycorrhizal with Eucalyptus cypellocarpa, E. globoidea, E. radiata, E. dalrympleana, E. 

sieberi, E.globulus, E. pauciflora. May-June in Australia: Tasmania, Victoria, and New 

South Wales. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Mount Nugatta State Forest, Nugatta Rd., 1.9 

km northeast of Poole Rd., Claridge site #21, col.: J. Trappe, Trappe 18885, 5 June 

1996; Mount Nugatta State Forest, Nugatta Rd., 1.9 km northeast of Poole Rd., Claridge 

site #21, coL: A. Claridge, Trappe 18879, 5 June 1996; Tantawangalo National Park, 

Tantawangalo Mountain Rd., 0.2 km east of Two Bridge Creek, Claridge site #30, coL: 

A. Jumponnen & A. Claridge, Trappe 18779, 3 May 1996; 

TASMANIA: south of Murdana, Arthur Hwy, col.: R. Robinson, H 5310 (HOLOTYPE), 

18 May 1991; Eaglehawk Neck, col.: M. Trappe, H5331 A, 18 May 1991; Black Char lies 

Gully, col.: M. Castellano & N. Bougher, H 1309, 2 May 1990; Black Char lies Gulley, 

coL: N. Malajczuk & M. Amaranthus, H 1298, 2 May 1990; Mt Wellington, col.: R. 

Robinson, H5275, 17 May 1991; 

http:1.02-1.05
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a. b. 

Figure 6.2 Cystangium chrysocarpum Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = lOpm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 



183 

VICTORIA: Eildon State Forest, Eildon-Jamieson Rd., Mallet Creek Track, col.: M. 

Castellano, Trappe14142, 10 July 1993; King lake National Park, Mason Falls trailhead, 

col.: J. Trappe, H6490, 14 June 1994; King lake National Park, Mason Falls trailhead, 

col.: N. Bougher, H6478, 14 June 1994; Errinundra National Park, Gummark Rd., 1.6 Irri 

southeast of junction with Survey Rd., Claridge site #141, coL: J. Trappe, Trappe 
19050A, 11 June 1996; East Gipps land, Alpine National Park, Black Mountain Rd. 7.6 

km east of junction with Rams Horn track. Claridge site #82., coL: A. Jumponnen, 

Trappe 18124, 23 May 1996. 

DISCUSSION 

Cystangium chtysocatpum resembles C. phymatidosporum both macroscopically 

and microcopically, however these two species can be differentiated with a careful 

examination. C. chlysocarpum has a much brighter yellow peridium than C. 

phymatidosporum, with a distinctly orange tint to the patches that develop with age or 

handling. Microscopically, C. chrysocarpum has more inflated cells in the subhymenium, 

and differently ornamented spores, with connections between warts more common, often 

forming a partial reticulum, unlike C. phymatidosporum in which the ornamentation is 

isolated. 

Cystangium clavatum Lebel sp. fined. 

HOLOTYPUS: Queensland, 15 km west of Mt Glorius, col.: J. Trappe, H5948 (BRI), 4 

May 1992. 

ILLUSTRATIONS: Fig. 6.3 A-G; 6.14b. 

Basidiomata 5-15 x 8-22 mm, subglobose to irregular, margin incurved to form 

slightly indented base. Peridial surface dry, smooth to irregular with strong depressions 

and ridges, off-white to pale yellow or bright yellow, sometimes with dull brownish 

patches in age. Gleba ivory to off-white with some brown stains in age, drying ivory to 

dull brown, sublamellate, compacted labyrinthoid, sometimes exposed at base. Stipe 

either 1-4 x 1-2 mm cylindrical, solid, sometimes curved, generally free of gleba, 

protruding 1-2 mrn below peridium, white, or in some basidiomata reduced to a fibrous 
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basal pad, 1 x 1.5-2 mm, enclosed by the peridium or sometimes protruding below; 

columella 0.5-1.5 mm wide, percurrent, white to ivory, in several larger basidiomata 

columella absent. Odor and taste mild. Latex absent. Chemical characters not recorded 

for fresh material. Spore color in mass white. 

Peridlopellis two layered, a turf suprapellis 11-38 gm wide, of some inflated, 

septate hyphal tips 3-7 grn diam, and cystidia 16-36 (47) x 5-11 gm, clavate to 

cylindrical to ampullate with granular contents, overlying an epithelial subpellis 40-80 pm 

wide, composed of tiers of 4-7 cells 8-15 x 4-10 gm. In younger basidiomata the turf is 

more extensive; in some basidiomata the epithelium is compacted, appearing 1-2 cells 

wide. Peridial context 45-100 gm wide, of interwoven, hyaline hyphae 2-3 gm diam 

and rare inflated hyphae 3-7 gm diam, refractive in KOH; sphaerocysts absent. 

Endocystidia absent. Stipitipellis 7-16 gm wide, a turf of hyphal tips 2-3 p.m diam and 

cystidia 5-13 x 3-5 gm, clavate to ventricose. Context of interwoven, hyaline hyphae 

2-4 gm diam. 

Hymenophoral trama 18-33 gm wide, of interwoven, hyaline hyphae 2-3.5 pm 

diam, short inflated hyphae 3-5 i.tm diam, and scattered, sinuous refractive hyphae 3-7 

tun diam, sphaerocysts absent; subhymenium 11-22 gm wide, with 1-3 tiers of 

isodiametric cells 8-18 gm diam and a few inflated cells 18-25 gm diam. Basidia 22-37 x 

9-12 gm, cylindrical to narrowly clavate or sometimes broadly clavate, mostly with 4 or 

rarely 2 sterigmata 4-6 grn long, narrow, 1-1.5 gm at base tapering to an acute apex. 

Cystidia 8-14 x 33-67 gm, ventricose to cylindrical rostrate, rostrum 8-18 gm long, with 

granular contents; arising from subhymenium, rare in older basidiomata, patchy in 

younger basidiomata. 

Spores 8-10 x 8-10 gm (8.85 ± 0.54 x 8.75 ± 0.59, n = 30-35), Q = 1.02-1.07, 

globose to subglobose, orthotropic. Ornamentation amyloid, of crowded to irregularly 

distributed, robust, mostly isolated spines and rods 1.5-2 grn high, sometimes slightly 

curved, with some low lines <0.5 gm high, connecting the bases of 2-3 adjacent spines 

in short lines. Hilar appendix small, straight; plage inamyloid, inconspicuous. 

ETYMOLOGY 

Specific epithet refers to the clavate peridial cystidia. 

http:1.02-1.07
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a. b. 

Figure 6.3 Cystanglum clavatum Lebel sp. prov. a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. peridial cystidia (7mm = 10 pm); g. spores (30mm 
= 10pm). 
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HABIT AND DISTRIBUTION
 

Emergent to hypogeal, usually hidden by leaf litter, solitary or in small groups. 

Associated, and probably mycorrhizal with Allocasuarina, Eucalytpus camphora, E. 

radiata, E. daltympleana. February-May in Australia: most common in Queensland and 

New South Wales, also occuring in Victoria and Tasmania. 

COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: Gibraltar Gorge, col.: R. Schaefer, H5931, 2
 

May 1992; Barrington Tops National Park, Mountaineer Trail, col.: T. Lebel, H5772, 29
 

April 1992; Barrington Tops National Park, Allyn Rd., elev. 500 ft, col.: R. Schaefer,
 

H5738, 28 April 1992; Barrington Tops National Park, Mountaineer Trail, col.: M.
 

Castellano, H5768, 29 April 1992; Barrington Tops National Park, Mt Allyn Lookout, co/.:
 

M. Castellano, H5622, 28 April 1992; Oxley Wild Rivers National Park, Apsley Falls, 

col.: J. Trappe, H5789, 30 April 1992; Bondi Gulf Nature Reserve, Gulf Rd., 4.2 km east 

of Cann Valley Highway, Claridge site #56, col.: W. Colgan Ill, A. Claridge, Trappe 

18949, 6 June 1996. 

QUEENSLAND: near Fernvale, col.: N. Bougher, H6176, H6175, 7 May 1992; near 

Fernvale, col.: J. Trappe, H6170, 7 May 1992; 15 km west of Mt Glorius, col.: J. 

Trappe, H5948 (HOLOTYPE), 4 May 1992; Mt Windsor Tablelands, site 4, 52.1 In 

from Developmental Rd., col.: M. Castellano, H5456, 2 Feb. 1992; Mt Windsor 
Tablelands, site 4, 52.1 km from Developmental Rd., col.: M. Castellano, H5457, 2 Feb. 

1992; Mt Windsor Tablelands, site 4, 52.1 km from Developmental Rd., coL: M. 

Castellano & R. Hal ling, H5459, 2 Feb. 1992; Kirrama, col.: M. Castellano, Y. Prin & N. 

Malajczuk, H4721 (HOLOTYPE), 9 May 1991; Kirrama 5, co/.: M. Castellano, Y. Prin & 

N. Malajczuk, H4719, 9 May 1991; Mothar Mt stop #1, col.: M. Castellano, H4105, 9 

May 1988; Mothar Mt stop #2., col.: J. Trappe, H4127, 9 May 1988; Mothar Mt stop #2, 

col.: P. Reddell, H4124, 9 May 1988; Mothar Mt stop #4, col.: R. Young, H4093, 9 May 

1988; Smith Farms, Tully Falls Rd., coL: P. Reddell & M. Trappe, H4055, 4 May 1988; 

Tully Falls Rd., col.: J. Trappe, H5511, 4 Feb. 1992; Springbrook stop #6., coL: N. 

Bougher, H4309, 18 May 1988; stop #3 just south of Mt Nebo, col.: J. Trappe, H4588, 

30 April 1990; Mt Spec National Park, Hidden Valley Rd., col.: M. Castellano, Trappe 

13411, 3 March 1994; 

TASMANIA: Cradle Mt, coL: N. Malajczuk, H4887, 13 May 1991; Camden Rd., East of 

Launceston, col.: R. Young, H1397, 3 May 1990; 
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VICTORIA: East Gipps land, Bentleigh Plains Forest Reserve, Bentleigh Plains Rd., 

0.9 km northwest of crossing at Bentleigh Creek, col.: D. Mills, Trappe 20094, June 8 

1996; East Gipps land, Bentleigh Plains Forest Reserve, Bentleigh Plains Rd., 0.9 lain 

northwest of crossing at Bentleigh Creek, col.: D. Mills, Trappe 20091, June 8 1996; 

Nunniong State Forest, Bentley's Plain Rd., 0.9 km south of Bentley's Creek. Claridge 

site #105, col.: J. Trappe, Trappe 18330, 26 May 1996. 

DISCUSSION 

Several of the other species of Cystangium from Australia and New Zealand have a 

two-layered peridiopellis, however none have an overlying turf of clavate cystidia. The 

spore ornamentation of C. clavatum resembles that of C. theodoroui, however, the latter 

species has more connections between elements which are also more robust. 

Macroscopically, C. clavatum does not have any of the red tints present on the peridium 

of C. theodoroui and has a distinctly loculate rather than sublamellate gleba. The bright 

yellow peridium can cause some confusion with C. chrysocarpa, however 

microscopically these two species differ markedly. 

Cysfangium flavovirens Lebel sp. fined. 

HOLOTYPUS: Tasmania, Black Charlies Gully, col.: M. Castellano, J. Trappe, N. 

Malajczuk, M. Amaranthus, H1297 (HO), 2 May 1990 

ILLUSTRATIONS: Fig. 6.4 A-F. 

Basidiomata 6-18 high x 8-25 m wide, subglobose, apex convex to plane, on 

most basidiomata, the margin incurved to completely cover the gleba but as the peridium 

expands the gleba sometimes exposed at base. Peridial surface dry, smooth, pale 

olivaceous-yellow. Gleba initially white, becoming ivory to pale, dull yellow, exposed 

at base, sublamellate-lacunose, chambers irregular. Stipe 3-10 x 1-5 mm, robust, 
protruding past peridium 2-8 mm (quite variable in a collection), ivory to pale yellow; 

columella 0.5-2 rrrn wide, percurrent or not, ivory colored. Odor not distinctive, 

pleasant; taste mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass cream-colored. 
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Peridiopellis 50-110 pm wide, an epithelium composed of 5-7 tiers of cells 6-11 pm 

diam with a patchy overlying layer of upright hyphal tips 10-12.5 x 3-4 i.trn becoming 

repent, agglutinated, pale brown to golden pigmented in some basidiomata. Peridial 
context 150-240 pm wide, of interwoven, hyaline hyphae 2-3.5 pm diam and abundant 

nests of sphaerocysts 10-30 x 12-25 pm. Stipitipellis undifferentiated from context. 

Context heteromerous, of interwoven, hyaline hyphae 2-3 gm diam, and abundant 

nests and columns of sphaerocysts 14-28 x 11-23 gm. 

Hymenophoral trama 18-29 pm wide, of interwoven, hyaline hyphae 3-5.5 pm 

diam and scattered to abundant sphaerocysts 14-26 p.m diam in nests; subhymenium 

10-25 p.m wide, with 2-3 tiers of t isodiametric cells 4-8 x 4-10 p.m. Basidia 10-13 x 28

37 pm, clavate to cylindrical, hyaline, mostly with 4 or some with 2 sterigmata 4-8 pm 

long, slightly curved to straight. Cystidia 31-52 x 9-14 pm, cylindrical to narrowly 
clavate or sometimes lecythiform, apex obtuse or capitate, with refractive contents, 

arising in trama, not extending beyond basidia, rare 

Spores 8-9.5 x 7.5-8.5 gm (8.83 ± 0.41 x 7.98 ± 0.38, n = 30-35), Q = 1.07-1.23, 

subglobose to ellipsoid, heterotropic to suborthotropic, asymmetrical. Ornamentation 

amyloid, of isolated warts connected to neighbouring 2-4 by low, irregular ridges <0.5 pm 

high, in a partial reticulum. Extent of connecting ridges variable between spores. Hilar 

appendix conical, central, slightly angled, inamyloid; some younger spores with a partial 

collar of amyloid material at base. Plage absent. 

ETYMOLOGY 

Specific epithet refers to the green-yellow peridium. "green-yellow"=flavovirens 

HABIT AND DISTRIBUTION 

Hypogeous, single or caespitose in 2's. Associated, and probably mycorrhizal with 

Eucalyptus globulus, E. cypellocarpa, E. fastigata, E. globoidea, E. paniculata, E. 

angophoroides, E. radiata, E. sideroxylon, and E. macrolyncha. May-June in Australia: 

Tasmania, Victoria, and New South Wales. 

http:1.07-1.23
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a. 

d. 

C. 

f. 

Figure 6.4 Cystangium fiavovirens Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: Tantawangalo National Park, Postman's trail, 

0.3 km northeast of Tantawangalo mountain Rd., Claridge site #31, coL: A. Claridge, 

Trappe 18790, 3 May 1996; Mimosa National Park, Tanja-Tathra Rd., 0.7 km north of 

track leading to Gil lards. Claridge site #37, col.: A. Jumpponen, A. Claridge, Trappe 

18817, 4 June 1996; 

TASMANIA: Black Char lies Gully, col.: N. Bougher, H1302, 2 May 1990; Black 

Char lies Gully, col.: J. Trappe & M. Amaranthus, H1303, 2 May 1990; Black Char lies 

Gully, col.: M. Castellano, J. Trappe, N. Malajczuk, M. Amaranthus, H1297 

(HOLOTYPE), 2 May 1990; North of Cranbrook, col.: R. Young, H1337, 2 May 1990; 

Cascades stool, col.: M. Amaranthus, H1292, 2 May 1990; Spring Hill, col.: N. 

Malajczuk, H1525, 5 May 1990; Camden Rd. east of Launceston, col.: R.Young, 

H1397A, 3 May 1990; Mt Field National Park, Russell Falls, coL: R. Young, H1534, 6 

May 1990; 

VICTORIA: The Gap Scenic Reserve, Gap Rd., 3.9 km east junction with Bonang 

Highway. Claridge site #119, coL: A. Claridge, Trappe 18445, 28 May 1996; Cape 

Conran Coastal Park, Yeerung Rd. Crossing 600 m east of Yeerung River. Claridge site 

#127, col.: A. Jumponnen, Trappe 18496, 29 May 1996; East Gippsland, Ash Range 

Rd., 10.0 km west of junction with Omeo Highway. Claridge site #1, col.: A. 

Jumponnen & A. Claridge, Trappe 18559, 31 May 1996; East Gippsland, Peter's Creek 

Rd. 0.3 km northeast of Omeo Highway. Claridge site #4, col.: A. Claridge & J. Trappe, 

Trappe 18522, 30 May 1996; AWC 1341; AWC 1014; H5917. 

DISCUSSION 

The distinct olive tint to the peridium, ivory to yellow sublamellate gleba, and robust 

stipe, are distinctive features of C. flavovirens. The spore ornamentation of isolated 

warts connected to the neighbouring 2-4 by low lines <0.5 gm high in a partial reticulum, 

could be confused with that of C. rodwayi, however, the spores of C. flavovirens are 

subglobose to ellipsoid spores not globose to subglobose. The shape and size of the 

hymenial cystidia and basidia also differ. 
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Cystangium malajczukll Lebel sp. fined. 

HOLOTYPUS: Western Australia, Dickenson Rd. near bridge, col.: N. Malajczuk, H337 

(PERTH), 3 May 1983. 

ILLUSTRATIONS: Fig. 6.5 A-F; 6.14c. 

Basidiomata 8-24 mm, globose, apex plane or slightly convex, indented near stipe 

at base, but margin remains incurved to completely enclose gleba. Peridlal surface 

smooth, dry, cream-colored to pale yellowish-brown, bruising slightly and slowly tan to 

pale orange in patches; peridium thin <0.5 mm. Gleba white at first, maturing to cream, 

minutely loculate, locules irregularly shaped, dense. Stipe 3-8 rrrn x 3-5 mm (easily 

broken off), solid, cylindrical, concolorous with the peridium, smooth, dry, context cream, 

always emergent to some degree, central; columella percurrent or not, cream-colored. 

Odor and taste not distinctive, mild. Latex absent. Chemical characters of peridium for 

fresh material: 15% KOH - neg.; Sulfovanillin - instant magenta; Gum Guaic - neg.; 

FESO4 - grey tint. Spore color in mass white to cream-colored. 

Peridlopellis 40-50 grn wide, an epithelium composed of 2-4 tiers of inflated cells 

10-20 pm diam. Peridial context 170-200 gm wide, heteromerous, of loosely 
interwoven, hyaline hyphae 3-5 gm diam, and abundant nests and columns of 
sphaerocysts 15-29 x 14-25 gm. Endocystidia absent. Stipitipellis 8-13 p.m wide, a 
narrow cutis of hyaline hyphae 2-3 gm diam. Stipe-columella context heteromerous, 

of loosely interwoven, hyaline hyphae 2-4 pm diam, and abundant nests and columns 

of sphaerocysts 13-30 gm diam. 

Hymenophoral trama 12-22 pm wide, of interwoven, hyaline hyphae 2-3 gm diam, 

with scattered, short inflated elements 5-9 pm diam, sphaerocysts absent; 

subhymenium 14-30 pm wide, with 1-2 tiers of ± isodiametric cells 6-12 gm diam, and 

abundant inflated cells 17-29 gm diam. Basidia 15-20 x 10-13 gm, hyaline, broadly 

clavate, with 4 sterigmata 5-7 gm long. Cystidia common, 50-60 x 20-25 pm, cylindrical 

to broadly clavate or ventricose, withobtuse apices, hyaline or some granular contents 

at apex; arising from subhymenium, common. 
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a. b. 

Figure 6.5 Cystangium malajczukii Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Spores 8-11 x 7-9.5 p,m (9.28 ± 0.64 x 8.18 ± 0.65, n = 30-35), Q = 1.08-1.2, 

subglobose to ellipsoid, heterotropic to suborthotropic. Ornamentation amyloid, of fine 

warts and ridges in a partial to full reticulum, <0.5 gm high. Hilar appendix central, 

hyaline, slightly angled 1-2 x 1-1.5 gm; plage absent. 

ETYMOLOGY 

Specific epithet refers to Dr. N. Malajczuk, an ecologist and mycologist from Western 

Australia who was one of the initiators of this study of ectomycorrhizal fungi in Australia. 

HABIT AND DISTRIBUTION 

Hypogeous under leaf litter in swampy sand and sandy loams, single, scattered or in 

small clusters. Associated, and probably mycorrhizal with Eucalyptus marginata, E. 

calophylla, E. wandoo, E. megacarpa, Acacia pentadenia and Agonis parviceps. May-

July in Australia: Western Australia. 

COLLECTIONS EXAMINED
 

AUSTRALIA, WESTERN AUSTRALIA: Dickenson Rd. near bridge, col.: N.
 

Malajczuk, H337 (HOLOTYPE), 3 May 1983; Walpole-Nornalup National Park, near
 

Walpole, Cemetary Rd., after Creek crossing, coL: N. Bougher, K. Syme, & M. Hart,
 

H6225, 3 June 1992; Walpole-Nornalup National Park, Allen Rd., near Walpole, col.:
 

Bougher & K. Syme, H6227, 3 June 1992; Vasse Hwy, col.: N. Malajczuk, H132, 19
 

June 1981; Vasse Hwy, col.: N. Malajczuk, H120, 18 June 1981; Boddington Hwy, col.:
 

N. Malajczuk, H152, 25 June 1981; Colvac Block unburnt, Jarrhdale, col.: N. Malajczuk, 

H466, 25 June 1985; Picnic site 10 km west of Walpole, col.: N. Malajczuk, H400, 22 

May 1984; Walpole, Tingle Forest, Tingle Drive, col.: N. Malajczuk, H399, 22 May 1984; 

Mundaring Shire, Mundaring, Ashendon Rd., col.: M. Castellano, Trappe 14641, 18 July 

1993; Mundaring Shire, Mundaring, Ashendon Rd., col.: J. Trappe, Trappe 14644, 18 

July 1993; Mundaring Shire, Mundaring, Ashendon Rd., coL: M. Castellano, Trappe 

14640A, 18 July 1993; 5.1km from junction of Davidson and Coronation Rd.s., col.: J. 

Trappe, Trappe 14845, 21 July 1993; North Dandalup Rd., col.: J. Trappe, Trappe 

14710, 19 July, 1993; Sputnik Rd. off Vasse Hwy, col.: Y Kawakini, Trappe 14827, 21 

July 1993; Pemberton, Big Brook Forest, Rainbow Trail, coL: M. Castellano, Trappe 

14873, 21 July 1993; Mundaring, Ashendon Rd., col.: T. Lebel, Trappe 14632, 18 July 

1993; Mundaring, Ashendon Rd., col.: T. Label, Trappe 14647A, 18 July 1993; Hull Rd., 

Dawson Plantation near Walpole, col.: T. Label, H6648, 13 July 1994. 
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DISCUSSION 

Cystangium malajczukii closely resembles two other Western Australian endemics, 

Macowanites luteiroseus and C. pisi-glarea. Macroscopically the species differ in glebal 

structure, C. malajczukii is loculate and M. luteiroseus lamellate, and in the case of C. 

pisi-glarea, in the reduced stipe. C. malajczukii differs microscopically from M. luteiroseus 

in the trichodermial versus an epithelial peridiopellis and more robust spore 
ornamentation, and Rodwaya pisi-glarea which has smaller spores and lacks hymenial 

cystidia. C. pisi-glarea differs from other species of Cystangium in the fine, low, partially 

reticulate spore ornamentation, small broadly clavate to clavate basidia, and appearance 

of the basidioma. 

Cystangium nothofagl Lebel sp. fined. 

HOLOTYPUS: New South Wales, Barrington Tops National Park, Allyn Rd., Burraga 

Swamp Trail, col.: M. Castellano and J. Trappe, H5648 (DAR), 28 April 1992. 

ILLUSTRATIONS: Fig. 6.6 A-F. 

Basidiomata 11-25 x10-18 mm, subglobose, plane to concave at apex, margin 

remaining incurved. Peddlel surface dry, smooth, ivory to bright yellow becoming olive 

brown on disc, sordid ivory to yellow on margin. Gleba white becoming sordid ivory to 

brown with darker patches, sublamellate to maze-like loculate, exposed at base of 

pileus. Stipe 1-4 X 1-2 mm, solid, central, white, easily broken off; columella 5-11 x 1

3 mm, percurrent, white or sordid ivory with brownish context. Odor and taste mild. 

Latex absent. Chemical characters not recorded for fresh material. Spore color in mass 

white. 

Peridiopellis 55-1001.1m wide, an epithelium composed of tiers of 5-7 cells 12-20 x 

12-22 gm, overlain with scattered patches of hyphal tips 10-20 x 2-3 gm, repent to 

upright. Peridial context 90-300 pm wide, heteromerous, of tightly interwoven, 

hyaline hyphae 2-3 gm diam, and abundant sphaerocysts 12-18 pm diam in nests. 

Endocystidia absent. Stipitipellis 8-19 gm wide, a turf of hyphal tips 2-3.5 gm diam. 

Context heteromerous, of interwoven, hyaline hyphae 3-4 gm diam and sphaerocysts 

18-22 µm diam in nests. 

http:55-1001.1m
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Hymenophoral trama 13-21 gm wide, of interwoven, hyaline hyphae, 2-4 gm diam, 

sphaerocysts absent; subhymenium 16-31 gm wide, with tiers of 2-3 isodiametric cells 

10-13 x 9-14 gm, and inflated cells 16-25 gm diam rarely present near trama junctions. 

Basidia 28-42 x 10-15 gm, clavate to broadly clavate, hyaline, with 2 sterigmata 2-5 gm 

long. Cystidia 60-100 x 10-28 gm, ventricose or clavate with obtuse or mucronate 

apices, hyaline or with some granular contents at apex; abundant, protruding past 

basidia, arising in subhymenium. 

Spores 10.5-13.5 (15) x 10-13.5 (14) gm (11.8 ± 0.49 x 11.2 ± 0.6, n = 30-35), Q = 

1-1.06 globose, orthotropic. Ornamentation amyloid, of dense isolated spines, straight 

or slightly curved at apex, ± 2-3 gm high x 1-1.5 gm at base. Hilar appendix small 1-2 

gm high, hyaline, straight; plage absent. 

ETYMOLOGY 

Specific epithet refers to the probable mycorrhizal association with Nothofagus. 

HABIT AND DISTRIBUTION 

Emergent, covered by the leaf litter, solitary or in small groups. Associated, and 

probably mycorrhizal with Nothofagus sp. April-May in Australia: New South Wales 

and Tasmania. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Barrington Tops National Park, Allyn Rd., 

Burraga Swamp Trail, M. Castellano, H5646, 28 April 1992; Barrington Tops National 

Park, Allyn Rd., Burraga Swamp Trail, M. Castellano and J. Trappe, H5648 

(HOLOTYPE), 28 April 1992; 

TASMANIA: Cradle Mt, col.: M. Trappe, H 5018, 12 May 1991. 

DISCUSSION 

Microscopically Cystangium nothofagi resembles Rodwaya seminuda in the spore 

ornamentation, large hymenial cystidia and structure of the peridiopellis. However, a 

stipe is always present, the structure of the lamellae plates in the gleba is very different, 

and the peridiopellis lacks the suprapellis of tangled hyphae. C. nothofagi also 
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Figure 6.6 Cystangium nothofagi Lebel sp. prov. a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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resembles C. sessile, however the spore ornamentation is much more robust and 

denser and the basidia are 2-spored, not 4-spored. Only two other species of 
Cystangium occur with Nothofagus, C. cazii and C. novae-zealandicum. However, C. 

cazii has a very different glebal structure and both C. cazii and C. novae-zealandicum 

have 4-spored basidia, not 2-spored. 

Cystanglum novae-zealandicum Lebel sp. fined. 

HOLOTYPUS: New Zealand, South Island, Murchison, Glenhope-Tapawere Rd., col.: 

D. Russell, Trappe 12610 (PDD), 25 Sept. 1992. 

ILLUSTRATIONS: Fig. 6.7 A-F. 

Basidiomata 7-13 x 10-24 mm, globose, margin incurved to completely enclose the 

gleba, forming a slight basal indentation. Peridial surface dry, smooth, ivory to pale 

yellow with some red tints or overall dark red. Gleba ivory to pale yellowish-white, 

loculate, the chambers minute, similar in size, dense. Stipe 2-3 x 3-8 mm, cylindrical, 

solid, inserted centrally, protruding from basal indentation, greyish to off-white, easily 

broken off; columella 1-2 mm wide, percurrent or not, white. Odor and taste mild. Latex 

absent. Chemical characters not recorded for fresh material. Spore color in mass white. 

Peridiopellis 50-65 gm wide, an epithelium of 5-7 cells 5-7.5 x 6-12 gm, with 

patchy, upright hyphal tips 7-10 x 3-4.5 gm, which become compacted to form a 

gelatinised tan-brown to golden layer. Peridial context 45-150 gm wide, of 
interwoven, ± parallel, hyaline hyphae 2-3 p.m diam, with some scattered, refractive, 

inflated elements 5-7 pm diam. Endocystidia and sphaerocysts absent. Stipitipellis 
11-18 gm wide, an ixocutis of compacted hyphal tips 2-4 pm diam. Context of 
interwoven, hyaline hyphae 2-4 gm diam. 

Hymenophoral trama 12-23 pm wide, of loosely interwoven hyphae 2-3.5 pm 

diam, and infrequent, elongated inflated elements, 4-7 gm diam, sphaerocysts absent; 

subhymenium 9-15 gm wide, with tiers of 1-2 isodiametric cells 5-11 pm diam. Basidia 

25-37 x 10-12.5 gm, clavate, hyaline, with 2 and 4 sterigmata 5-7.5 gm long, slender to 
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robust. Cystidia 42-75 x 9-11 gm, clavate to cylindrical, though usually tapered slightly 

at base, with granular contents; arising at base of the subhymenium, scattered. 

Spores 9-11 x 8-10.5 grn (9.79 ± 0.48 x 8.96 ± 0.51, n = 30-35), Q = 1.06-1.11, 

subglobose, orthotropic. Ornamentation amyloid, dense, of isolated spines 1-2 gm high, 

narrow to robust, straight or curved. Hilar appendix central, straight, prominent, 1.5 x 2 

gm; plage absent. 

ETYMOLOGY 

Found only in New Zealand. 

HABIT AND DISTRIBUTION 

Hypogeous to emergent in small to large groups. Associated, and probably 

mycorrhizal with Nothofagus solandri, N. menziesii, or Leptospermum sp. September 

December in New Zealand. 

COLLECTIONS EXAMINED
 

NEW ZEALAND, SOUTH ISLAND: Murchison, Glenhope - Tapawere Rd., coL: D.
 

Russell, Trappe 12610 (HOLOTYPE), 25 Sept. 1992; Murchison, Glenhope -


Tapawere Rd., coL: M. Castellano, Trappe 12630, 25 Sept. 1992; Murchison, 7 In
 

down Tapawere Rd., coL: J. Trappe, Trappe 12633, 25 Sept. 1992; Northland,
 
Whangaruru North Head Scenic Reserve, col.: R. E. Beever, PDD 55424, 19 Dec.
 
1984. 

DISCUSSION 

C. novae-zealandicum resembles C. sessile, however, the gleba is loculate rather 

than sublamellate, the peridium has at least some bright red tints, and the stipe is 

generally not as robust in C. novae-zealandicum. The only other stipitate sequestrate 

relative of Russula from New Zealand, Macowanites carmineus, also has a red peridium, 

robust stipe and sublamellate gleba, but resembles an aborted Russula. C. novae

zealandicum and M. carmineus differ microscopically in the peridiopellis and hymenial 

structure, and spore shape and ornamentation. 

http:1.06-1.11
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a. b. 

Figure 6.7 Cystangium novae- zealandicum Lebel sp. prov. a. basidioma 
(10mm = 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm);
e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Cystanglum phymatidosporum G. W. Beaton, Peg ler and T. W. K. Young, Kew Bull. 

39: 672-674 (1984). 

HOLOTYPUS: Victoria, Eildon State Park, Dry Creek, col.: C. Beauglehole, K. & G. 

Beaton, Beaton 50 (K),14 August, 1982. 

ILLUSTRATIONS: Beaton et al. (1984), Kew Bull. 39: fig. 3 E-G, pl. 24 K-P; Lebel 

(1998) fig. 4.2; fig. 6.8 A-F; 6.14.d 

Basidiomata 10-30 x 15-32 mm, subglobose to broadly ellipsoid, flattened 

somewhat at apex and around stipe, margin strongly incurved to completely cover gleba 

or gleba exposed near stipe in older basidiomata as pileus expands. Peridial surface 

dry, smooth, finely pruinose, or rugose with small wrinkles at the base of basidioma, 

white to pale yellow, developing a pale brownish blush in age. Context thin, fragile, off-

white when dry. Gleba cream to ivory-colored in youth and maturity unchanging when 

injured, sublamellate to loculate, the chambers labyrinthine or radially elongated, 0.5-1.5 

mm wide, irregular, appressed but not attached to stipe or columella. Stipe 2-22 x 1-5 

mm, short to prominent, projecting beyond peridium or not, cylindrical, solid, slightly 

bulbous at base, surface and context white; columella percurrent, simple, narrow, 

context white, sometimes free from the gleba. Odor faint, pleasant; taste mild. Latex 

absent. Chemical characters for fresh material: 15% KOH - negative; Fe504 
negative. Spore color in mass white. 

Perldlopellis two layered, a thin, inconspicuous suprapellis of repent, interwoven, 

agglutinated, hyaline hyphae 2-3 gm diam with some inflated tips 7-13 x 4-8 gm, clavate 

to globose, overlying an epithelial subpellis 35-90 pm wide, composed of 3-4 tiers of 

inflated cells 15-30 x 5-25 gm, layer broader near columella. Peridial context 50-420 

pm wide, of gelatinised, interwoven to subparallel, hyaline hyphae 2-4 p.m diam, and 

abundant to scattered nests of sphaerocysts 11-23 pm diam, the context becoming 

compacted towards the hymenophoral trama. Endocystidia and oleiferous hyphae 

absent. Stipitipellis 5-12 pm wide, undifferentiated or a cutis of interwoven, hyaline 

hyphae 2-3 gm diam and scattered inflated hyphae 3-7 pm diam. Stipe-columella 
context heteromerous, of interwoven, hyaline hyphae 1.5-3.5 gm diam and 
sphaerocysts 14-32 gm diam in scattered nests. 
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Hymenophoral trama 21-65 gm wide, heteromerous, of subgelatinous, interwoven, 

hyaline hyphae 1.5-2.5 ion diam, inflated in sections to 3-5 gm diam, with abundant 

sphaerocysts 15-26 gm diam in nests; subhymenium 14-32 gm wide, with 1-3 tiers of 

small irregular cells 5-14 x 4-13 gm and some inflated cells 20-30 gm diam intermixed. 

Basidia 15-38 x 10-14 gm, broadly clavate to clavate, hyaline, with 2 and 4 sterigmata 

3-6 x 1-1.5 gm, straight to slightly curved outwards, with a broad base and acute apex. 

Cystidia 35-50 x 8-15 gm, clavate to ventricose or sometimes broad cylindrical with 

rostrate or mucronate apices and granular contents; absent or rare, originating in 

hymenophoral trama. 

Spores 7.5-9.5 x 6.5-8 gm (8.83 ± 0.39 x 7.33 ± 0.41, n = 30-35), Q = 1.11-1.29, 

subglobose to ellipsoid, suborthotropic and symmetrical, hyaline, thin-walled. 

Ornamentation amyloid, of crowded, somewhat irregularly shaped, isolated short spines 

and warts 0.5-0.8 gm high. Hilar appendix prominent, slightly curved, tapering to apex, 

1-2 x 1-1.5 gm; plage inconspicuous, inamyloid. 

ETYMOLOGY 

Specific epithet refers to the spores.? 

HABIT AND DISTRIBUTION 

Emergent to hypogeal, solitary or in small groups of 3-4. Associated, and probably 

mycorrhizal with Eucalytpus albens, E. macroryncha, E. radiata, E. pauciflora. April-May 

in Australia: Queensland, New South Wales, Victoria and South Australia. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Barrington House, Barrington Tops National 

Park, co/.: M. Castellano H5599, 28 April 1992. 

QUEENSLAND: 9 km W of Mt Glorius, col.: N. Bougher, H5979, 4 May 1992; 4 km W 

of Mt Glorius, col.: J. Trapp,e H6001, 4 May 1992; 5 km W of Mt Glorius, col.: N. 

Bougher, H6008, 4 May 1992; 9 km W of Mt Glorius, col.: R. Schaefer, H5989, 4 May 

1992; near Fernvale, col.: R. Schaefer & N. Bougher, H6174, 7 May 1992; Blackhall 

Range, stop 1, col.: R. Young, H4210, 13 May 1988; Blackhall Range, stop 3, col.: M. 

Castellano, H4217, 12 May 1988; Kirrama, col.: P. Reddell, H4717, 9 May 1988; 

http:1.11-1.29
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Figure 6.8 Cystangium phymatidosporum Beaton, Peg ler & Young a. 
basidioma (10mm = lOmm); b. peridiopellis and peridial context (4mm = 10pm); 
c. hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 
10pm); e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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SOUTH AUSTRALIA: Deep Creek Conservation Park, west of Headquarters, col.: S. 

Bolsenbroek, H6978, H6977, 20 June 1994; Stirling, ADW 6520, 28 April 1946; 

VICTORIA: Eildon State Park, Dry Creek, col.: C. Beauglehole, K. & G. Beaton, 

Beaton 50 (HOLOTYPE K),14 August, 1982; Erskine River, Blanketleaf Picnic ground, 

col.: J. Trappe, Trappe 14215, 11 July 1993; Eildon-Jamieson Rd., Mallet Creek Track, 

coL: M. Castellano Trappe 14140, 10 July 1993; Fraser National Park, Junction of 

Maintongoon and Skyline Rd., coL: T. Lebel & M. Castellano, Trappe 14158, Trappe 

14157 ,10 July 1993; Grampians N. P., Halls Gap Rd., Wannon Camp entrance, col.: T. 

Lebel, Trappe 14320, 13 July 1993; East Gippsland, Alpine National Park, Barry Way, 

1 km north of crossing Bridle Creek. Claridge site #87, col.: J. Trappe, Trappe 18160, 

24 May 1996; East Gippsland, Alpine National Park, Barry Way, 1 km north of crossing 

Bridle Creek. Claridge site #87, coL: J. Trappe, Trappe 18167, 24 May 1996; East 

Gippsland, Alpine National Park, Benambra-Corryong Rd., 2.7 km north of Wild Boar 

track. Claridge site #99, col.: A. Claridge, Trappe 18268, 25 May 1996; East 
Gippsland, Alpine National Park, Sassafrass Gap. Claridge site #99, col.: J. Trappe, 

Trappe 18275, 25 May 1996; East Gippsland, Alpine National Park, Benambra-

Corryong Rd., 2.7 km north of junction at Wild Boar track, col.: J. Trappe, Trappe 20130, 

June 10 1996; East Gippsland, unnamed track, 0.3 km off Omeo highway (eastside), 

2.1 km south of junction at Ash Range Rd., col.: A. Claridge, Trappe 20144, June 10 

1996; East Gippsland, Alpine National Park, Benambracorryong Rd., 1.3 km south of 

junction at Glen Dart track, col.: E. Cazares, Trappe 20121, June 10 1996. 

DISCUSSION 

The hymenial cystidia in the type of Cystangium phymatidosporum were extremely 

difficult to see, so scarce as to appear lacking and not rehydrating well, often remaining 

collapsed. In more recent collections the cystidia are also absent or scarce, and collapse 

easily. 

Beaton et aL (1984b) differentiated this species from C. sessile on the basis of 

smaller, more ellipsoid spores, bearing a lower ornamentation of isolated warts in C. 

phyamtidosporum. Other microscopic differences include the scarce hymenial cystidia 

and lack of sphaerocysts in the peridial context of C. phymatidosporum. 



204 

Macroscopically, C. phymatidosporum has a loculate gleba rather than sublamellate 

gleba as in C. sessile. 

Cystangium pisi-glarea Lebel sp. fined. 

HOLOTYPUS: Western Australia, North Dandalup Rd., col.: M. Castellano & J. 
Trappe, Trappe 14706 (PERTH), 20 July 1993. 

ILLUSTRATIONS: Fig. 6.9 A-F. 

Basidiomata 8-20 x 5-12 mm, globose to subglobose, with some radial furrowing at 

base, some basidiomata indented at base around stipe so that gleba is exposed for a 

few mm, apex plane. Peridial surface white to ivory overall or with rose or pale 

brownish ochraceous patches or sometimes pale orange brown overall with lots of sand 

on surface. Gleba white to ivory, loculate, chambers small, irregular in shape, dense. 

Stipe absent or sometimes present, 2-6 x 1-2 mm, inserted in indentation, not protruding 

past peridium (easily broken off), free almost to apex, off-white; columella absent. 

Latex absent. Odor and taste mild. Chemical characters not recorded for fresh material. 

Spore color in mass cream-colored. 

Peridiopellis 50-145 gm wide, an epithelium of 2-6 tiers of inflated cells 16-30 x 18

32 gm with an thin overlying layer of repent, hyaline hyphae 2-3 gm diam. Peridial 
context 32-75 gm wide, of loosely interwoven to parallel, hyaline hyphae 1-2 gm diam, 

sphaerocysts absent. Stipitipellis when present, undifferentiated from context. 
Context composed of hyaline, interwoven hyphae 2-3 gm diam. 

Hymenophoral trama 21-38 pm wide, a compacted central strand of ± parallel, 

hyaline hyphae 2-3 gm diam and sphaerocysts 13-27 gm diam in nests; subhymenium 

15-32 gm wide, well-developed, with tiers of 2-3 ± isodiametric cells 9-14 x 7-17 gm, 

with scattered inflated cells 14-19 gm diam. Basidia 32-38 x 8-10 gm, cylindrical to 

slightly clavate, tapering slightly at apex, hyaline, mostly with 4 sterigmata 2.5-5 x 1 pm 

(at base), tapering. Cystidia absent or rare, 35-60 x 7-10 gm, ventricose to clavate 

with an obtuse or rostrate apex, hyaline; arising in trama. 
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a. b. 

f. 

Figure 6.9 Cystangium pisi-glarea Lebel. sp. prov. a. basidioma (10mm 
= lOmm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = lOpm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Spores 8-9 (10) x 8-9 gm (8.73 ± 0.41 x 8.35 ± 0.54, n = 30-35), Q = 1.01-1.10, 

globose to subglobose, orthotropic. Ornamentation amyloid, of dense, isolated spines 

and rods, 1-1.5 gm high, some curved at apex; scattered spores with incomplete 

amyloidity on spines. Hilar appendix central, hyaline, rounded, inconspicuous. 

ETYMOLOGY 

Specific epithet refers to the appearance of the basidiomata, which resembles 

later& gravel, that is rounded and pale tan to orange colored, commonly called 
"peagravel"; gravel= glarea and pea= pisum. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups of 5-10. Associated, and probably mycorrhizal with 

mature Eucalyptus diversicolor, E. marginata; E. calophylla, E. gomphocephala. April-

August in Australia: Western Australia. 

COLLECTIONS EXAMINED
 

AUSTRALIA, WESTERN AUSTRALIA: North Dandalup Rd., coL: M. Castellano &
 

J. Trappe, Trappe 14706 (HOLOTYPE), 20 July 1993; North Dandalup Rd., col.: M. 

Castellano & J. Trappe, Trappe 14708, 20 July 1993; Bussell Hwy, Ludlow National 

Park, col.: W. Colgan, Trappe 14753, 20 July 1993; North Dandalup Rd., col.: M. 

Castellano, Trappe 14703, 20 July 1993; North Dandalup Rd., co/.: W. Colgan, Trappe 

14704, 20 July 1993; Australia Point Rd., col.: M. Castellano, Trappe 14784, 20 July 

1993; Karri Forest, col.: N. Malajczuk, H 206, 11 August 1981; near Manjimup, Anzac 

Rd., Big Brook National Park, Watling 14551, 22 April 1982; near Manjimup, Anzac Rd., 

Big Brook National Park, Watling 14559, 22 April 1982; near Manjimup, Anzac Rd., Big 

Brook National Park, Watling 14587, 22 April 1982; Pemberton, Warren River National 

Park, Maidenhair Trail, col.: N. Malajczuk, H117, 17 June 1981; Dwellingup, Amphion 

Block, col.: N. Malajczuk, H85, 14 May 1981; Manjimup, 7 Day Rd., col.: N. Malajczuk, 

H371, 4 August 1983; Vasse Hwy, col.: N. Malajczuk, H134, 19 June 1981; Boranup 

National Park, Old Caves Rd., near Mammoth Caves, coL: N. Malajczuk, Trappe 

14787, 20 July 1993; Ludlow National Park, col.: M. Castellano, Trappe 14757, 20 July 

1993; Ludlow National Park, Laymans Picnic Area, coL: J. Trappe, Trappe 14769, 20 

July 1993; Bussell Hwy, Ludlow National Park, 11.4 km from Vasse River, col.: M. 

Castellano & T. Lebel,Trappe 14754, 20 July 1993; Mundaring Shire, Ashendon Rd., 

col.: T. Lebel, Trappe 14636, 18 July 1993; Porongorup National Park, Woodlands Rd. 

http:1.01-1.10
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junction with Scenic drive, col.: M. Castellano, Trappe 14912, 22 July 1993; The Knoll, 

Walpole- Nornalup National Park, col.: T. Lebel, H7022, 14 July 1994; Bussell Hwy., 

Ludlow National Park, 11.4 km from Vasse River, col.: M. Castellano, Trappe 14755, 20 

July 1993; Corner of Point Rd. and Boranup drive, col.: N. Malajczuk, H546, 21 June 

1989. 

DISCUSSION 

Macroscopically this species resembles "peagravel ", a lateritic pale tan to reddish, 

rounded, smooth gravel. Cystangium pisi-glarea also resembles C. malajczukii but 

generally C. pisi-glarea has a less robust stipe, and microscopically these two species 

are very different. In C. pisi-glarea hymenial cystidia are absent or rare, tending to be 

inconspicuous, and the spore ornamentation is of isolated spines, unlike C. malajczukii 

which has abundant, large hymenial cystidia, and spores ornamented with a low partial 

reticulum. 

Cystangium rodwayl (Massee) A. H. Sm., Mycologia 54: 633 (1962) 

Secotium rodwayi Massee, Kew Bull. Misc. Inform. 1901: 158 (1901). 

z,-Elasmomyces rodwayi (Massee) Zeller, Mycologia 40: 642 (1948). 

HOLOTYPUS: Tasmania, col.: L. Rodway, Rodway 571 (K), ?date. 

ILLUSTRATIONS: Massee (1901) Kew Bull. Misc. Inform. 1901: fig. 68; Singer & Smith 

(1960) Mem. Torrey Bot. Club 21: fig. 68; Peg ler & Young (1979) Trans. Brit. Mycol. 

Soc. 72: figs. 50-52; Peg ler & Young (1981) World Pollen & Spore Flora 10: fig. 10. X.; 

Beaton et al. (1984) Kew Bull.: fig. 3 H-L, pl. 24 Q-U, pl. 25 A-D; Cunningham (1924) 

Proc. Linn. Soc. New S. Wales 49: fig. 16; Lebel (1998) fig. 5.14; fig. 6.10 A-F. 

Basidlomata 22-30 x 12-30 mrn fresh, dried 8-30 mm, depressed globose to 

irregular, indented at base near stipe, with gleba partially exposed or not. Peridial 

surface pruinose to finely tomentose, dry, off-white to pale brown, drying pale yellow or 

pale orange-brown. Context thin, off-white when dry. Gleba pale yellow, drying 
overall pale orange or with brown patches, sublamellate, chambers labyrinthine, 

irregular, compacted, small. Stipe 2-10 x 0.5-3 mm, short, solid, usually curved, 
protruding past peridium 1-2 mm, white, context yellowish white to ivory; columella 
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percurrent, simple, white, partially free at the base. Odor not distinctive, taste mild. 

Latex absent. Chemical characters not recorded for fresh material. Spore color in mass 

hyaline fresh, in the chambers of the dried gleba appearing white. 

Peridiopellis two layered: a thin suprapellis 10-25 gm wide, of repent to erect, 

hyaline hyphae 18-28 x 1-3 gm, occasionally with encrusting red-brown pigment in 5% 

aqueous KOH, overlying an epithelial subpellis 28-140 gm wide, composed of 4-8 tiers 

of inflated cells 8-18 x 7-15 gm. Peridial context 35-180 gm wide, of loosely 
interwoven, hyaline hyphae 1.5-3.5 gm diam and sphaerocysts 12-28 gm diam in 

scattered nests. Endocystidia absent. Stipitipellis a tangled, ± upright to repent turf of 

hyphae 20-65 x 2-5 gm, with golden-brown intracellular pigment visible in KOH, leading 

into a narrow layer 6-18 pm wide of inflated hyphae 3-7 gm diam. Stipe-columella 

context of interwoven, hyaline hyphae 2-3.5 gm diam, and sphaerocysts 14-25 pm 

diam in scattered nests. 

Hymenophoral trama 18-70 gm wide, heteromerous, of interwoven, hyaline 
hyphae 2-4 pm diam, inflated hyphae 5-7 gm diam and scattered sphaerocysts 14-29 

gm diam in nests; subhymenium 10-32 gm wide, with 2-3 tiers of isodiametric cells 6-13 

gm diam and abundant inflated cells 12-28 gm diam. Basidia 24-36 x 9-12 gm, broadly 

clavate to clavate, hyaline, with 2 and 4 sterigmata 5-8 x 1-1.5 gm, straight to slightly 

curved. Cystidia 28-41 x 9-14 gm, clavate to ventricose with mucronate or acute 

apices, hyaline or with some granular contents; rarely extending beyond basidia, arising 

in the trama, scattered to rare. 

Spores 8.5-10 x 7.5-9.5 gm (9.55 ± 0.36 x 8.8 ± 0.52, n = 30-35), Q = 1.05-1.12, 

globose to subglobose, heterotropic and asymmetric, hyaline. Ornamentation amyloid, 

of low warts 0.3-0.5 gm high, 3-4 connected at base to form short, branched, irregular 

ridges in a partial reticulum. Hilar appendix 1.5-2.5 x 0.5-1.5 gm, eccentric, tapering; 

plage poorly developed, inamyloid. 

ETYMOLOGY 

Specific epithet refers to the Tasmanian mycologist, L. Rodway. 

http:1.05-1.12


a.
 

--
,..

...
...

.
 

20
9


 



210 

HABIT AND DISTRIBUTION
 

Hypogeous, solitary. Associated, and probably mycorrhizal with Eucalyptus 

cypellocarpa, E. globoidea, E. macroryncha, E. baueriana, E. sideroxylon, and 
Allocasuatina sp. May - July in Australia: Tasmania, Victoria, New South Wales, and 

South Australia. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Yambulla State Forest, Nungara Rd., 1.5 In 

northeast at junction with Poole Rd., Claridge site #22, coL: J. Trappe, Trappe 18903, 5 

June 1996; 

SOUTH AUSTRALIA: Mt Lofty Sumit, Cleland Conservation Park, col.: J. Trappe, 

H6481, 18 June 1994. 

TASMANIA: col.: L. Rodway, Rodway 571 (HOLOTYPE Kew), ?date; Hobart, col.: 

L. Rodway, Rodway 1307 (HO 100526, isotype), October 1893; Black Char lies Gully, 

col.: M. Castellano, H1304, 2 May 1990; Black Char lies Gully, col.: N. Bougher, H1299, 

2 May 1990; 2 km South of Proctor Rd. on A6 to Hobart, col.: J. Trappe, Trappe 14565, 

16 July 1993; Tasmania, National Park, col.: L. Rodway, Rodway H0100518, June 

1924; 

VICTORIA: East Gipps land, Fletcher's Stretch, 1 km north of Pearl Point Rd., Claridge 

site #70., coL: A. Claridge, Trappe 18624, 1 June 1996; Nunniong State Forest, 

Nunniong Rd., 5.4 km south of Low Saddle track. Claridge site #101, col.: A. 

Jumponnen, Trappe 18295, 26 May 1996; Red Bluff Reserve, end of Cliff Rd., 0.4 In 

south of Tyers Rd. Claridge site #112., coL: J. Trappe & A. Jumponnen, Trappe 

18394, 26 May 1996; Red Bluff Reserve, end of Cliff Rd. Claridge site #110, coL: A. 

Claridge, Trappe 18371, 26 May 1996; East Gipps land, Ash Range Rd., 10.0 km west 

of junction with Omeo Highway. Claridge site #1, co/.: W. Colgan 111, Trappe 18554, 

31 May 1996; Rubicon, Roysten Rd, col.: K. & G. Beaton 15 (K), 16 May 1982; 
AWC1047; AWC1058; AWC 1016. 

DISCUSSION 

C. rodwayi has fewer, differently shaped cystidia, a partial reticulum versus isolated 

elements and lower spore ornamentation than either C. sessile or C. phymatidosporum. 
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The pruinose to subtomentose surface of the peridium is distinctive. Of the other 
species of Cystangium with partially reticulate spore ornamentation, C. malajczukii and 

C. flavovirens both have quite different basidomata, and also much larger hymenial 

cystidia; C. malajczukii has finer spore ornamentation, and C. flavovirens has less 

reticulate and more rugose ornamentation. 

Cystangium sessile (Massee and Rodway) Singer and A. H. Sm., Mem. Torrey Bot.
Club 21(3): 67 (1960). 

F-Secotium sessile Massee and Rodway, Paps. Proc. Roy. Soc. Tasmania 

1911: 31, pl. 3 (1912). 

Elasmomyces sessile (Massee and Rodway) Rodway, Paps. and Proc. 

Roy. Soc. Tasmania 1924: 8 (1925). 

NEOTYPUS: Tasmania, Cascades, col.: L. Rodway, Rodway 647(K), July 1920. 

ILLUSTRATIONS: Massee and Rodway (1912) Paps. Proc. Roy. Soc. Tasmania 

1911: pl. 3; Cunningham (1944) The Gasteromycetes of Australia and New Zealand lc, 

pl. 9 fig. 3, and pl. 34, fig. 24; Pegler and Young (1979) Trans. Brit. Mycol. Soc. 72: figs. 

53-56; Pegler and Young (1981) World Pollen and Spore Flora 10: fig. 10. U-W; Lebel 

(1999) fig. 4.15; fig. 6.11 A-F; 6.14e. 

Basidiomata 6-40 x 5-32 rrrn diameter, globose to irregular subglobose, slightly to 

commonly radially furrowed especially at base, base somewhat invaginated. Peridial 

surface dry, smooth, polished, white to pale ivory becoming pale yellow overall with 

some tan-ochre patches, or overall sordid brown in patches or pale red on exposure. 

Peridium free of stipe, but pressed close, context thin, white. Gleba at first white 
becoming cream-colored to pale yellow, drying ivory to golden brown; sublamellate to 

labyrinthoid, of contorted and folded lamellae, chambers radially elongated or convolute, 

very fragile when dried, narrowly exposed between the short stipe and the lower 

margin. Stipe 2-5 x 0.5-4 mm, robust, short, smooth, central or not, curved or straight, 

solid, fragile when dry, not protruding past peridium much, surface white, context white to 

cream; columella either reduced, vanishing in the middle of the gleba, or percurrent, 

simple, scarcely expanded at apex, with a white to cream context. Odor and taste mild. 



212 

Latex absent. Chemical characters not recorded for fresh material. Spore color in mass 

white to pale cream, in the dried gleba appearing cream-colored. 

Peridiopellis two layered, a thin inconspicuous suprapellis of septate, hyaline 

hyphae, 5-17 x 2-3 gm, unbranched, upright or repent, agglutinated and compacted, 

overlying an epithelial subpellis, 32-55 gm wide, composed of 3-6 tiers of inflated cells 

19-39 x 15-22 gm. Peridial context 40-110 gm wide, heteromerous, of loosely 

interwoven, hyaline hyphae 2-3.5 gm diam, and abundant sphaerocysts 15-35 x 12-40 

gm in nests. Endocystidia absent. Laticiferous hyphae absent. Stipitipellis a cutis 5

13 gm wide, of interwoven, hyaline hyphae 2-4 gm diam. Context heteromerous, of 

interwoven, hyaline hyphae 2-3 gm diam and abundant columns and nests of 
sphaerocysts 16-27 pm diam. 

Hymenophoral trama 25-48 gm wide, heteromerous, of tightly compressed, hyaline 

hyphae 2-4.5 gm diam, scattered inflated hyphae 3-7 gm diam, and sphaerocysts 18-42 

diam in nests; subhymenium 18-28 gm wide, well-developed, with 2-3 tiers of ± 

isodiametric cells 7-13 gm diam, and scattered inflated cells 16-25 gm diam. Basidia 28

39 x 10-16 gm, clavate to broadly clavate, hyaline, with 2 or 4 sterigmata 5-8.5 gm long, 

narrow. Cystidia 48-133 x 12-25 gm, clavate to cylindrical or ventricose, mostly 

rostrate or mucronate with an acute apex, hyaline with some granules at apex refractive 

in KOH; abundant, arising in subhymenium, extending past basidia. 

Spores 8-11 x 8-10 gm (9.5 ± 0.56 x 8.9 ± 0.42, n = 30-35), Q = 1.07-1.11, 
subglobose, orthotropic to subheterotropic, and asymmetric. Ornamentation irregularly 

amyloid, of robust isolated spines 1-1.5 gm high, not very dense, rarely in clusters of 2

3 fused at the base. Hilar appendix central to slightly eccentric, straight, obtuse, 1.5-2.5 

gm long x 1-1.5 gm wide at the base, small amount of amyloid material at base in a 

collar; plage inconspicuous, inamyloid. 

ETYMOLOGY 

Specific epithet referring to the sessile nature of the basidioma. 

http:1.07-1.11
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a. b. 

Figure 6.11 Cystanglum sessile Massee & Rodway a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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HABIT AND DISTRIBUTION 

Subhypogeal to hypogeal, grows either solitary or in clusters, in scattered groups 

under Eucalyptus litter. Associated, and probably mycorrhizal with several hosts: 

Eucalyptus cypellocarpa, E. regnans, E. delegatensis, E. dalrympleana, E. radiata, E. 

muelleriana, E. sieberi, E angophoroides, E. gummifera, E. fastigata, E. macroryncha, E. 

baueriana, E. botryoides, E. globoidea, E. baxteri, E. sideroxylon, Eucalyptus jacksonii, 

Leptospermum spp, Banksia serrata, and Podocarpus lawrenceL May-July in Australia: 

Tasmania, New South Wales, Victoria, and Western Australia. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Coolangubra National Park, Warata Rd., 3.3 

km north of Coolangubra Forest Way, Claridge site #27, col.: J. Trappe & A. Claridge, 

Trappe 18753, 3 June 1996; Coolangubra National Park, Warata Rd., 2.1 km north of 

Coolangubra Forest Way, Claridge site #26, col.: A. Claridge, W. Colgan Ill & J. 
Trappe, Trappe 18747, 2 June 1996; Coolangubra National Park, Warata Rd., 3.3 km 

north of Coolangubra Forest Way, Claridge site #27, coL: W Colgan Ill, A. Jumpponen 

& A. Claridge, Trappe 18751, 3 June 1996; Coolangubra National Park, Waggway, 0.4 

km north of East Kanoonah Way, Claridge site #28, col.: A. Claridge, Trappe 18765, 3 

June 1996; Tantawangalo National Park, New Line Rd., 0.7 km north of Postman's trail, 

Claridge site #32, col.: A. Jumponnen, Trappe 18798, 3 June 1996; Bondi Gulf Nature 

Reserve, Gulf Rd., 4.0 km east of Cann Valley Highway, Claridge site #53, coL: A. 

Claridge & J. Trappe, Trappe 18926, 5 June 1996; Bondi Gulf Nature Reserve, Gulf 

Rd., 4.0 km east of Cann Valley Highway, Claridge site #54, coL: A. Jumponnen, 

Trappe 18937, 5 June 1996; Ben Boyd National Park, Munsel Rd., 0.2 km west of 

junction with Greencape Rd., Claridge site #50, col.: A. Claridge, A. Jumpponen & J. 

Trappe, Trappe 18998, 10 June 1996; Ben Boyd National Park, Munsel Rd., 0.2 km 

west of junction with Greencape Rd., Claridge site #50, col.: A. Claridge, Trappe 19000, 

10 June 1996; Nadgee State Forest, junction of Buck land and Mines Forest, coL: A. 

Claridge, Trappe 20212, 14 Nov. 1996; Coolumbooka Nature Reserve, coL: D. 

Claridge, Trappe 20222, 14 Nov. 1996; Tantawangalo National Park, New Line Rd., 0.7 

km north of Postman's trail, Claridge site #32, col.: W. Colgan Ill, Trappe 18802, 3 May 

1996; 

TASMANIA: Cradle Mt, along Creek, coL: N. Bougher, H5031, 13 May 1991; 
Lemonthyme, Big Tree Track, col.: N. Bougher, H5103, 15 May 1991; Eaglehawk Neck, 

col.: J. Trappe, H5332, 18 May 1991; Base of Mt Wellington, col.: J. Trappe, H5285, 
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17 May 1991; Lemonthyme, Big Tree Track, col.: J. Trappe H4766A, 12 May 1991; Rd. 

to Railton, col.: N. Malajczuk H1432, 4 May 1990; Cascades, col.: L. Rodway, Rodway 

647 (Neotype, K), July 1920; Hobart, col.: L. Rodway, Rodway 1308 (HO 100522), 

1912; Tasmania, col.: L. Rodway, HO 100541, July 1926; New Town track to Mt 
Wellington, col.: L. Rodway, HO 100520, June 1925; Track to Lake Fento, 1000 m 

elevation, col.: L. Rodway, HO 100516, Nov. 1923; 

VICTORIA: King lake National Park, Old King lake Rd. Saddle, col.: T. Lebel, Trappe 

14014, 8 July 1993; King lake National Park, Mt Creek Track, col.: T. Lebel, Trappe 

14026, 8 July 1993; King lake National Park Southern Boundary, St. Andrews, col.: T. 

Lebel, Trappe 14002, 8 July 1993; Eildon-Jamieson Rd., Mallet Creek Track on North 

side, uphill, col.: T. Lebel, Trappe 14131, 10 July 1993; 15 km west of Mt Buller, col.: T. 

Lebel, Trappe 14077, 9 July 1993; King lake National Park, col.: M. Castellano, Trappe 

14010, 8 July 1993; King lake National Park, Mount Sugarloaf summit elev. 550 m, col.: J. 

Trappe, H6467, 14 June 1994; King lake National Park, junction of King lake Rd. and old 

King lake Rd., col.: N. Bougher, H6452, 14 June 1994; Erskine River, Blanket leaf Picnic 

ground, col.: J. Trappe , Trappe 14215A, 11 Nov. 1993; Kinglake National Park, Island 

Creek picnic area, col.: T. Lebel , Trappe 14057, 8 July 1993; Kinglake National Park, 

Island Creek camp, col.: M. Castellano, Trappe 14049, 8 July 1993; Kinglake National 

Park, Island Creek camp, col.: T. Lebel & M. Castellano, Trappe 14048, 8 July 1993; 

Otway Ranges, Grey River Reserve, col.: M. Castellano & T. Lebel, Trappe 14236 , 

12 July 1993; Brisbane Ranges National Park, Aeroplane Rd., Sapling Gully, col.: J. 

Trappe, Trappe 14396, 14 July 1993; East Gippsland, Mt Elizabeth Forest management 

block, Collins Rd., 12.4 km northeast of Omeo highway, col.: E. Cazares, Trappe 

20173, June 1996; East Gippsland, Dorothy Cutting Rd., 0.9 km south of Grassy Ridge 

track, Claridge site #13, col.: A. Jumponnen, Trappe 18585, 31 May 1996; East 

Gippsland, Dorothy Cutting Rd., 2.0 km south of Grassy ridge track, Claridge site #135, 

col.: A. Claridge, Trappe 18594, 31 May 1996; East Gippsland, Dorothy Cutting Rd., 

2.0 km south of Grassy ridge track, Claridge site #135, col.: A. Claridge, Trappe 18595, 

31 May 1996; East Gippsland, Murrangowar Forest Management Block, Princes 

Highway, 1 km east of Bendock Ridge Rd., Claridge site #64, col.: J. Trappe, Trappe 

18620, 1 June 1996; East Gippsland, Murrangowar Forest Management Block, Princes 

Highway, 1 km east of Bendock Ridge Rd., Claridge site #64, col.: J. Trappe, Trappe 

18621, 1 June 1996; East Gippsland, Dorothy Cutting, 2.0 km south of junction at 

Grassy Ridge track, col.: D. Claridge, E. Cazares, & J. Trappe, Trappe 20159, June 

1996; East Gippsland, Dorothy Cutting, 0.9 km south of junction at Grassy Ridge track, 
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col.: D. Mills & A. Claridge, Trappe 20153, June 1996; East Gipps land, Dorothy 

Cutting, 0.9 km south of junction at Grassy Ridge track, col.: B. Peck, Trappe 20146, 

June 1996; East Gipps land, Mt Elizabeth forest management block, Collins Rd., 12.4 Ism 

northeast of Omeo highway, col.: D. Mills & A. Claridge, Trappe 20171, June 1996; 

East Gipps land, Alpine National Park, Rams Horn track, 0.5 km north of junction of Black 

Mountain Rd., col.: J. Trappe & A. Claridge, Trappe 20055, 8 Nov. 1996; East 

Gipps land, Alpine National Park, Benambracorryong Rd., 2.7 km north of junction at Wild 

Boar track, col.: A. W. Claridge, D. Claridge & J. Trappe, Trappe 20129, June1996; 

Alpine National Park, Benambra-Corryong Rd., 1.3 km south of Glen Dart track. Claridge 

site #97., col.: J. Trappe, Trappe 18244, 25 May 1996; East Gipps land, Alpine National 

Park, Benambra-Corryong Rd., 1.3 km south of Glen Dart track. Claridge site #97., coL: 

J. Trappe, Trappe 18248, 25 May 1996; Nunniong State Forest, Nunniong Rd., 5.4 km 

south of Low Saddle track. Claridge site #101, col.: A. Claridge, Trappe 18291, 26 May 

1996; Nunniong State Forest, Nunniong Rd., 5.4 km south of Low Saddle track. Claridge 

site #101, col.: A. Claridge, Trappe 18292, 26 May 1996; Nunniong State Forest, 

Nunniong Rd., 2.8 km south of Low Saddle track. Claridge site #103., col.: A. Claridge & 

W. Colgan Ill, Trappe 18304, 26 May 1996; Red Bluff Reserve, end of Cliff Rd. 
Claridge site #109., coL: A. Claridge, Trappe 18361, 26 May 1996; Cape Conran 

Coastal Park, Yeerung Rd. 1.2 km east of turn off to Cape Conran cabins. Claridge site 

#125., col.: J. Trappe, Trappe 18488, 29 May 1996; East Gipps land, Mount Elizabeth 

Rd., 12.9 km northeast of junction with Omeo Highway. Claridge site #129., coL: A. 

Jumponnen, Trappe 18524, 30 May 1996; East Gipps land, Ash Range Rd., west of 

junction with Omeo Highway. Claridge site #2, col.: A. Jumponnen, Trappe 18509, 29 

May 1996; Errinundra National Park, Goonmirk Rocks Rd. Claridge site #121, col.: J. 

Trappe, Trappe 18459, 28 May 1996; Apollo Bay, col.: G. Weste, K. & G. Beaton 30 

(K),17 July, 1982; Fraser National Park, Maintongoon Rd. & Skyline Rd. junction, col.: T. 

Lebel, Trappe 14157, 10 July 1993; AWC 38; AWC 106; AWC 83; AWC 67; AWC 

1005; AWC 1313; AWC 1338; AWC 1344; AWC 1368; AWC 1379; AWC 1374; 

WESTERN AUSTRALIA: Walpole-Nornalup National Park, Cemetery Rd., col.: T. 

Lebel, M. Brundrett, D. Brown, H6683, 13 July 1994. 

DISCUSSION 

Cystangium sessile differs from other species of Cystangium in the combination of 

characters: stipitate, sublamellate, cream to pale yellow peridium, isolated, spinose 
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spore ornamentation, abundant hymenial cystidia, and epithelial peridiopellis. The single 

collection from Western Australia, H6683, differs from the eastern states collections only 

in having slightly larger spores on average (9.92 ± 0.53 x 9.4 ± 0.63), and more 2-spored 

than 4-spored basidia; not enough for distinguishing a separate species. 

Cystangium tasmanicum Lebel sp. fined. 

HOLOTYPUS: Tasmania, Black Char lies Gully, col.: M. Castellano, H1305 (HO), 2 

May 1990. 

ILLUSTRATIONS: Fig. 6.12 A-F. 

Basidiomata 3-11 x 4-15 mm, subglobose, plane to slightly concave at apex and 

invaginate around stipe, the margin strongly incurved and covering gleba entirely when 

young, remaining strongly incurved as the peridium expands but the gleba exposed 

around stipe. Peridial surface dry, smooth, ivory to pale lemon yellow. Gleba white to 

ivory when immature, becoming pale dull yellow, sublamellate chambers contorted, 

radially elongated. Stipe 9-12 x 1.5-3 mm, robust, cylindrical, pale yellow to ivory 

context and surface, generally free from gleba; columella percurrent, ivory. Odor and 

taste mild. Latex absent. Chemical characters not recorded for fresh material. Spore 

color in mass cream-colored. 

Peridlopellis 60-90 gm wide, an epithelium composed of 7-10 tiers of cells 10-15 x 

8-15 gm, in young basidiomata with an overlying suprapellis turf of patchily dense, 

unbranched, hyaline hyphal tips 15-20 x 3-4 gm becoming disorganised, scattered and 

repent in mature basidiomata. Peridial context 75-158 gm wide, of loosely 

interwoven, hyaline hyphae 2.5-3.5 gm diam and scattered to abundant sphaerocysts 

15-29 gm diam in chains near hymenophoral trama. Endocystidia absent. Stipitipellis 

5-17 gm wide, a cutis of interwoven, hyaline hyphae 3-4 gm diam. Context 
heteromerous, of interwoven, hyaline hyphae 2-3.5 gm diam sphaerocysts 18-26 gm 

diam in abundant columns and nests. 

Hymenophoral trama 18-25 gm wide, of interwoven, short, branched, hyaline 

hyphae, 2-3 gm diam, some inflated hyphae 3-5 gm diam, and sphaerocysts 16-28 gm 
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diam in scattered nests; subhymenium 12-20 gm wide, with 2-3 tiers of isodiametric cells 

5-8 gm diam. Basidia 20-27 x 9-12 gm, hyaline, clavate, with 4 sterigmata (not readily 

visible); sterigmata 3-5 gm long. Cystidia 15-19 x 50-68 gm, clavate to lecythiform or 

ventricose with obtuse apices and granules at apex; abundant, protruding well past 

basidia. 

Spores 7.5-9 x 7.5-8.5 gm (8.68 ± 0.23 x 8.45 ± 0.3, n = 30-35), Q = 1.01-1.06, 

globose, orthotropic, wall hyaline. Ornamentation densely amyloid, a partial reticulum of 

dense ridges connecting low spines, ± 1-1.5 pm high. Hilar appendix 1x1 gm, central, 

hyaline, rounded; plage absent. 

ETYMOLOGY 

Endemic to Tasmania. 

HABIT AND DISTRIBUTION 

Emergent to hypogeal, single. Associated, and probably mycorrhizal with 

Eucalyptus obliqua. May -July in Australia: Tasmania. 

COLLECTIONS EXAMINED
 

AUSTRALIA, TASMANIA: Black Charlies Gully, col.: R. Young, N. Bougher, H1306,
 

2 May 1990; Black Charlies Gully, col.: M. Castellano, H1305 (HOLOTYPE), 2 May
 

1990; Black Charlies Gully, coL: T. Lebel, Trappe 14432, 15 July 1993; Scamander
 

stop 2, coL: J. Trappe, H 1381, 3 May 1990; north of Railton, coL: M. Amaranthus,
 

H1435, 4 May 1990.
 

DISCUSSION 

The basidiomata of Cystangium tasmanicum resemble that of C.sessile, however 

these two species have very different spore ornamentation, C. tasmanicum spores are 

partically reticulate while those of C. sessile are isolated spinose. The densely amyloid 

partial reticulum of dense ridges is quite distinctive from the spores of other species of 

Cystangium with partially reticulate spores such as C. flavovirens, C. clavatum, C. 

malajczukii or C. rodwayL 

http:1.01-1.06
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a. b. 

f. 

Figure 6.12 Cystangium tasmanicum Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Cystangium theodoroui Lebel sp. fined. 

HOLOTYPUS: Queensland, Brisbane State Forest, near Fernvale, col.: M. Castellano, 

H6173 (BRI) 7 May 1992. 

ILLUSTRATIONS: Fig. 6.13 A-F; 6.14f. 

Basidiomata 5-22 high x 4-13 (18) mm broad, subglobose to hemispherical when 

immature, expanding to broadly convex or with flattened to depressed apex, margin 

strongly incurved to completely cover gleba. Peridial surface smooth to finely rugose, 

wrinkled or rugose at base near stipe, pale yellow with pink to scarlet patches, or pink to 

deep red overall. Context white, not bruising or changing color when cut, thin, fragile. 

Gleba cream-colored in youth, soon pale yellow then pale yellow, unchanging when 

injured, sublamellate, chambers tightly packed and convoluted. Stipe 4-10 x 2-8 mm, 

prominent, protruding beyond peridium 4-8 mm, cylindrical, solid, inserted at slight angle, 

attached to gleba at apex, surface white, in age developing some gray to brown stains, 

context white; columella percurrent, simple, white. Odor and taste mild. Latex absent. 

Chemical characters not recorded for fresh material. Spore color in mass appearing 

cream colored. 

Peridiopellis two layered, suprapellis composed of an intermittent trichodermium of 

upright to repent, septate, rarely branched, hyaline hyphae 10-32 gm x 3-8 gm, the 

terminal elements sometimes inflated, obtuse or fusoid 15-25 gm x 10-14 gm, overlying 

an epithelial subpellis 40-95 grn wide, of 6-10 cells 6-12 x 8-16 gm diam. Peridial 

context 80-370 gm wide often appearing two layered, an outer layer 35-85 gm wide of 

compacted, ± parallel, interwoven hyphae 2-3.5 gm diam (this layer may not be readily 

visible in all basidiomata) and a heteromerous inner layer 80-300 gm wide of loosely 

interwoven, hyaline hyphae 2-3.5 gm diam with abundant nests of sphaerocysts 21-33 

diam. Scattered sinuous hyphae 3-6 gm diam refractive in KOH, extending up into 

the peridiopellis are also present. Endocystidia absent, laticiferous hyphae absent. 

Stipitipellis undifferentiated cutis from context. Context heteromerous with abundant 

columns of sphaerocysts 14-29 gm diam and interwoven, hyaline hyphae 2-3.5 pm 

diam. 
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Hymenophoral trama 40-100 gm wide, of interwoven, hyaline hyphae 2-3 gm diam 

with scattered sphaerocysts 12-24 gm diam in tramal junctions; subhymenium well-

developed, 18-35 gm wide, with tiers of 1-2 ± isodiametric cells 6-11 gm diam, appearing 

somewhat inflated in younger specimens cells up to 12-17 gm diam. Basidia 20-29 (38) 

x 10-16 (20) gm, hyaline, cylindrical to clavate or sometimes globose clavate, generally 

with 4 or some with 2 sterigmata 3.5-7 gm long, straight to slightly curved. Cystidia 55

79 x 11-17 (25) p,m, hyaline, cylindrical to clavate or sometimes lecythiform or ventricose, 

widest below apex which is generally obtuse, rarely mucronate, sometimes with a small 

amount granular material refractive in KOH; projecting prominently beyond basidia, 

abundant in all stages of maturity, originating in subhymenium. 

Spores 8-10 x 8-9.5 gm (9.03 ± 0.44 x 8.83 ± 0.44, n = 30-35), Q = 1.02-1.05, 

globose, orthotropic and symmetric. Ornamentation strongly amyloid, of isolated rods 

and spines ± 0.8-1.5 gm high, connected to neighbouring 2-4 elements by low ridges 

0.5-0.8 gm high, to form a robust partial reticulum. Elements of irregular height but fairly 

uniform distribution, ranging from spines to rods or narrow wedges (flattened laterally). 

Hilar appendix small, central, hyaline, 1-1.5 gm high; plage absent. 

ETYMOLOGY 

Specific epithet refers to C. Theodorou, an enthusiastic volunteer, who found many 

interesting sequestrate fungi during the course of this study. 

HABIT AND DISTRIBUTION 

Hypogeous to emergent, solitary or clustered. Associated, and probably mycorrhizal 

with Eucalypyus spp. and Allocasuarina spp. March-May in Australia: Queensland. 

COLLECTIONS EXAMINED 

AUSTRALIA, QUEENSLAND: Brisbane State Forest, near Femvale, col.: M. 

Castellano, H6173 (HOLOTYPE) 7 May 1992; Cardwell Range, Kirrama State Forest, 

Kennedy Hwy, col.: C. Theodorou & M. Amaranthus H4068, 5 May 1988; Cardwell 

Range, Kirrama State Forest, Kirrama to Kennedy Rd., coL: S. Joyce, H4710, 9 May 

1991; Cardwell Range, Kirrama State Forest, Kirrama to Kennedy Rd., coL: J. Trappe, 

H4712, 9 May 1991; Cardwell Range, Kirrama State Forest, Kirrama to Kennedy Rd., 

col.: M.Castellano, N.Malajczuk & Y. Prin H4720, 9 May 1991; Cardwell Range, Kirrama 

State Forest, Kirrama to Kennedy Rd., coL: N. Bougher, H4570, 28 April 1990; Cardwell 

http:1.02-1.05
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a. b. 

f. 

Figure 6.13 Cystangium theodouri Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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b.a. 

c. d. 

e. f. 

Figure 6.14 a. Cystangium cazii; b. Cystangium clavatum; c. Cystangium
malajczukii; d. Cystangium phymatidosporum; e. Cystangium sessile; f. 
Cystangium theodoroui. 
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Range, Kirrama State Forest, Kirrama to Kennedy Rd., col.: N. Malajczuk, H4724, 9 May 

1991; Brisbane State Forest, near Mt Nebo, col.: M. Castellano, H6145, 7 May 1992; 

Brisbane State Forest, 5 km west of Mt Glorious, coL: N. Bougher, H6004, May 1992; 

Brisbane State Forest, Enggera State Park, Mt Glorius, coL: N. Malajczuk, H4580, 30 

April 1990; Brisbane State Forest, Enggera State Park, Mt Glorius, col.: N. Malajczuk, 

H4579, 30 April 1990; Brisbane State Park, South Pine River, col.: N. Bougher, H6138, 

7 May 1992; Brisbane State Park, South Pine River, col.: J. Trappe, H6134, 7 May 

1992; Davies Creek National Park, up Davies Creek Rd. 13.1 km, col.: J. Trappe, 
Trappe 15308, 9 March 1995. 

DISCUSSION 

Cystangium theodoroui differs from other species of Cystangium both 

macroscopically and microscopically. Only C. rodwayi and C. novae-zealandicum 

occasionally have reddish pigmentation on the peridium, but not to the degree found in 

C. theodoroui. Both C. rodwayi and Arcangeliella crichtonii have partially reticulate spore 

ornamentation as in C. theodoroui, but all three are quite distinctive: A. crichtonii has 

heterotropic spores ornamented with radial to zebroid ridges, C. rodwayi has orthotropic 

spores with low warts which may be isolated or connected to neighbouring 3-4 

elements, while C. theodoroui has a more robust ornamentation of taller spines or rods 

connected to neighbouring 3-4 elements by ridges ± 0.5-0.8 gm high. Basidia and 

cystidia shape and size are quite different in all three species also. C. novae
zealandicum has spinose spore ornamentation. 

Macowanites luteiroseus from Western Australia and M. carmineus from New 

Zealand are similar macroscopically to Cystangium theodoroui, but differ greatly 

microscopically. All three taxa have a mostly red pigmented peridium, a robust stipe and 

sublamellate gleba. However, M. lutieroseus and C. theodoroui are associated with 

Eucalyptus or Allocasuarina while M. carmineus is a Nothofagus associate. Neither M. 

luteiroseus nor M. carmineus have an epithelial peridiopellis which is the main character 

distinguishing Macowanites from Cystangium, and both have heterotropic spores with a 

low <0.5 gm, partial reticulum instead of orthotropic spores with a spinose ± 1 p.m high 

partial reticulum. 
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The restricted distribution, (known only from northern Queensland), association with 

Eucalyptus, red peridium; enclosed, sublamellate gleba, and robust stipe differentiate C. 

theodoroui from other species of Cystangium or Macowanites. 

Gymnomyces Massee and Rodway in Massee, Kew Bull. Misc. Inform. 1898: 125 
(1898). Type: not designated. Clements and Shear (1931): designated G. pallidus as 

type of the genus. 

"Gymnomyces, Mass. et Rodw. (gen. nov.). Peridium haud distinctum vel nullum. 

Gleba camosa, ad basin fertilis, extus intusque lacunosa, cellulis cavis ubique 

subaequalibus; septa haud scissilia. Basidia plerumque 2-spora. Sporae globosae, 

hyalinae, echinulatae vel verrucosae. 

Differs from Gautieria in the hyaline, globose spores. Some species in Octaviania, 

in which the peridium is very delicate, bear some resemblance to the species included in 

the present genus, but are distinguished by the well-developed sterile base and the 

tinted spores". 

Type species: Gymnomyces pallidus Massee and Rodway (1898), Rodway 299 

(holotype K). 

Basidiomata 10-50 mm, variable shape. Peridium surface smooth, tomentose or 

rarely, minutely verrucose, variable in color. Gleba variously colored, loculate, chambers 

variable in size and shape. Stipe absent or present as a small basal pad; columella 

usually absent, when present, may be percurrent or not. Latex absent; laticiferous 
hyphae absent. Peridiopellis a trichodermium, cutis or undifferentiated, sometimes 

gelatinised but never an epithelium. Peridial context heteromerous or not, rarely 
gelatinised hyphae present. Hymenophoral trama heteromerous or not. Basidia 1-, 

2- or 4-spored, cylindrical to broadly clavate; the sterigmata may be robust in 1- and 2

spored species. Cystidia absent, or present, varying size and shape. Spores 
heterotropic to orthotropic, from globose to ellipsoid, with a variable spore ornamentation, 

ranging from isolated spinose to completely reticulate, plage inconspicuous. (Lebel 

1998). 
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HOLOTYPUS: Gymnomyces pallidus Rodway (K). Collected Australia, Tasmania. 

col.: L. Rodway. 

Key to the Australian and New Zealand species of Gymnomyces. 

1A. Peridial cystidia branched-dendritic, 22-34 x 4-20 pm; spores 

9-10 gm diam, ornamentation a fine almost complete reticulum 

±0.5 pm high; basidia 35-66 x 7-12 gm. G. dendriticus 

1B. Peridal cystidia if present not branched; spores variable in size 

and ornamentation; basidia variable. 2. 

2A. Spore ornamentation isolated, spinose 3. 

2B. Spore ornamentation reticulate, partially reticulate or 

elements connected in distinct lines or ridges. 8. 

3A. Basidia with 2 sterigmata, 39-52 x 8-11 gm; spore ornamentation 

2-3 p.m high. Nothofagus associate. G. furcatispinus 

3B. Basidia mostly with 4 sterigmata or with 2, 3, or 4 sterigmata, 

variable in size; ornamentation height variable. Host associate 

variable. 4. 

4A. Peridiopellis an undifferentiated cutis. 5. 

4B. Peridiopellis a turf or trichodermium. 6. 

5A. Spore ornamentation 1-2.5 gm high; cystidia rare 75 x 25 gm;
 

Eucalyptus associate. Widespread in eastern states. G. eburneus
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5B. Spore ornamentation 1 gm high; cystidia absent; Nothofagus 

associate, New Zealand. G. beeveri 

6A. Peridial cystidia clavate, large 25-60 x 4-10 pm; 

spores 8-9.5 x 7.5-9, finely spinose. Macowanites reddellii* 

6B. Peridial cystidia different shape and/ or smaller; spores 

variable in size, ornamentation of irregular size, shape 

and height, irregular amyloidity. 7. 

7A. Peridial cystidia short 12-15 x 3-5 gm, clavate or mucronate

ventricose; 1 type of hymenial cystidia, not exceeding 

hymenium, scattered; subhymenium well-developed; gleba 

white becoming pale yellow with brown stains. G. pallidus 

7B. Peridial cystidia long 35-125 x 4-7 gm, cylindrical; 2 types of 

hymenial cystidia, prominent and abundant, subhymenium 

poorly developed; gleba pale yellow becoming dark brown. 

Macowanites brunnecens* 

8k Spores ellipsoid; ornamentation < 0.3 pm high, **slowly 

amyloid (+10mins); G. longisporus 

8B. Spores globose or subglobose; ornamentation height 

variable, immediately amyloid. 9. 

9A. Basidia with 1 or 2 sterigmata. 10. 

9B. Basidia with 2, 3 or 4 sterigmata, or with 4 sterigmata. 15. 



228 

10A. Spore ornamentation of isolated spines, with high ridges 

or low basal connections 0.5-2 gm high. 11. 

10B. Spore ornamentation of branched ridges, wings 2-4 gm 

high only. 13. 

11A. Peridiopellis a turf of hyphae; basidia mostly with 1 

sterigmata; spores ornamented with a spiny reticulum; 

cystidia absent. Nothofagus associate. Endemic to NZ G. redolens 

11B. Peridiopellis undifferentiated; basidia with 1 or 2 sterigmata; 

spores ornamented partial spiny reticulum to almost 

complete reticulum; cystidia present. Host variable. Not 

found in NZ. 12. 

12A. Basidiomata pale orange with pinkish tint, gleba pale 

orange-brown; spores pale ochre to rusty in KOH, 

10-14 gm diam. Eucalyptus associate. Endemic to SA. .... G. clelandii 

12B. Basidiomata ivory with brown stains, gleba pale 

yellow; spores hyaline in KOH, 10-12 gm diam, 

Nothofagus associate. Endemic to Tasmania. G. rodwayii 

13A. Basidia 42-65 gm long; spores 10-14 gm diam; 

basidiomata white mottled with dark and pale brown, or 

almost completely dark brown, gleba ivory to brownish white 

with areas of dark brown. Nothofagus. G. pterosporus 

13B. Basidia < 42 gm; spores 8-12 gm diam; basidiomata 

and gleba color different. Host variable. 14. 
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14A. Basidiomata white in youth becoming off-white with 

some brown bruising; gleba off-white to pale orange 

in youth, becoming dark orange or brown. Nothofagus 

associate. Endemic to NZ. G. nothofaqi 

14B. Basidiomata pale yellow to dirty brownish yellow; 

gleba off-white becoming pale yellow. Eucalyptus 

associate. Endemic to W.A. G. costatisporus 

15A. Spore ornamentation 2-3 gm high, of branched ridges and 

wings, edges stronger amyloidity; laticiferous hyphae present; 

subhymenium well-developed. Nothofagus associate. Zelleromyces peltatus* 

15B. Spore ornamentation height variable, generally < 2 gm high, 

never winged or with high ridges; laticiferous hyphae absent; 

subhymenium variable. Host variable. 16. 

16A. Spore amyloidity variable, smaller spores with strongly 

amyloid ornamentation and larger spores with dextrinoid 

or very weakly amyloid ornamentation of spines with 

connecting ridges in a partial reticulum; hymenial cystidia 

absent. Macowanites variisporus 

16B. Spores of all stages with amyloid ornamentation; 

hymenial cystidia present. 17. 

17A. Peridiopellis undifferentiated from context. 18. 

17B. Peridiopellis a turf or trichodermium. 20. 

18A. Spore ornamentation of robust spines and rods 

1.5-2 gm high connected by branched ridges 1-1.5 

gm high. Endemic to Western Australian. Macowanites pumicoides* 
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18B. Spore ornamentation of low warts and branched 

lines in a partial reticulum <0.5 gm high. Variable 

distribution. 19. 

19A. Gleba initially ivory becoming pale yellow to pale brown with 

slight orange tint; hymenial cystidia absent; spore ornamentation 

mostly of isolated warts with some short branched lines. 

Eucalyptus associate. G. claridgeii 

19B. Gleba white; hymenial cystidia present, small; spore 

ornamentation a partial reticulum, few isolated warts. Nothofagus 

associate. G. kiwiensis 

20A. Hymenial cystidia rostrate, 55-75 gm long, hyaline, 

arising in subhymenium; spores globose with an almost 

complete reticulum. Macowanites rostraticystidium* 

20B. Hymenial cystidia ventricose, clavate or cylindrical 

but never with rostrate apices; spores globose to 

subglobose, with partial reticulum. 21. 

21A. Peridiopellis a dense trichodermium of clavate cystidia 35-53 

gm long; hymenial cystidia large, 39-60 x 8-11 gm; spore 

ornamentation of short lines and isolated warts. Nothofagus 

associate. G. tapawericus 

21B. Peridiopellis a turf of hyphal tips and cystidia 15 gm long; 

hymenial cystidia generally smaller, 5-35 x 3-7 gm; spore 

ornamentation more reticulate. Variable host. 22. 
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22A. Spore ornamentation > 1 pm high. G. hellyerensis 

22B. Spore ornamentation < 0.8 pm high. 23. 

23A. Peridium white to pale yellow inyouth, becoming brownish white 

with some brown to ochre mottling; gleba white to pale yellowish 

orange. Endemic to WA. G. boranupensis 

23B. Peridium pale yellow with orange to brick-red or brown streaks 

and patches or overall pale yellow; gleba pale yellow. 

Widespread in the eastern states. G. nondescripta 

Gymnomyces beeveri Lebel sp. fined. 

HOLOTYPUS: New Zealand, South Island, Murchison, Tapawere Rd., col.: J. Trappe 

& M. Amaranthus, Trappe 12606 (PDD), 25 Sept. 1992. 

ILLUSTRATIONS: Fig. 6.15 A-E; 6.25a. 

Basidlomata 12-22 x 8-20 mm, subglobose to slightly irregular. Peridium surface 

dry, smooth, with some shallow pitting, white. Gleba white to ivory, loculate, chambers 

fine, dense, compacted to appear almost solid. Stipe absent; columella absent. Odor 

and taste mild, not distinctive. Latex absent. Chemical characters not recorded for fresh 

material. Spore color in mass white. 

Peridiopellis 6-13 p.m wide, a thin ixocutis of repent, compacted, gelatinised, 

hyaline hyphae 2-5 p.m diam. Peridial context 50-90 gm wide, of loosely interwoven, 

hyaline hyphae 2-3 gm diam, and scattered, septate, inflated hyphae 3-5.5 pm diam. 

Sphaerocysts and endocystidia absent. Stipitipellis absent. Context absent. 
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Hymenophoral trama 10-22 gm wide, of compacted, interwoven, hyaline hyphae 

2-4 gm diam and scattered, inflated hyphae 4-6 gm diam, sphaerocysts absent; 

subhymenium 9-14 gm diam, cellular-ramose, with 1-2 tiers of irregular cells 5-8 gm 

diam. Basidia 25-32 x 10-12 gm, hyaline, clavate to cylindrical, with 2 and 4 sterigmata 

4-711M long. Cystidia absent. 

Spores 7-9 x 7-8.5 gm (8.55 ± 0.34 x 8.1 ± 0.5, n = 30-35), Q = 1.03-1.11, globose 

to subglobose, orthotropic. Ornamentation amyloid, dense, of isolated spines ± 1 gm 

high. Hilar appendix small, hyaline, central; plage present inconspicuous, the 
ornamentation lower around plage. 

ETYMOLOGY 

Specific epithet refers to the New Zealand mycologist, Dr. R. Beever, who has 

collected many sequestrate fungi. 

HABIT AND DISTRIBUTION 

Hypogeous, in small clusters. Associated, and probably mycorrhizal with 

Nothofagus menziesii and N. solandri. September in New Zealand. 

COLLECTIONS EXAMINED
 

NEW ZEALAND, South Island: Murchison, Tapawere Rd., col.: J. Trappe & M.
 
Amaranthus, Trappe 12606 (HOLOTYPE), 25 Sept. 1992.
 

DISCUSSION 

Gymnomyces beeveri resembles many other species of Gymnomyces and 

Rodwaya, though the gleba does appear to be more compact, than most other species. 

The dense ornamentation of isolated spines ± 1 gm high is similar to that of 
Gymnomyces eburneus and Rodwaya bougheri, however both these latter species are 

Eucalyptus not Nothofagus associates. R. bougheri also has an epithelial peridiopellis, 

broadly clavate basidia and more globose spores than G. beeveri. Gymnomyces 

eburneus has hymenial cystidia and more globose spores, with longer spines. 

http:1.03-1.11
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a. b. 

Figure 6.15 Gymnomyces bee yen Lebel sp. prov. a. basidioma (10mm = 
10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. spores (30mm 
= 10pm). 
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Gymnomyces boranupensis Lebel sp. fined. 

HOLOTYPUS: Western Australia, Boranup National Park, Points Rd. end, col.: J. 

Trappe, Trappe 14803 (PERTH), 20 July 1993. 

ILLUSTRATIONS: Fig. 6.16 A-F; 6.25b. 

Basidiomata 7-15 x 9-17 mm, subglobose to elongated. Peridial surface smooth 

to minutely fibrillose, white to pale yellow in youth, later brownish white with some 

brown to ochre mottling. Gleba white to pale yellowish orange, loculate, chambers large, 

open, elongate, radiating from the base. Stipe absent; columella absent. Odor faint 

chlorine, taste mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass off-white to pale yellow. 

Peridiopellis 18-35 gm wide, a turf of hyphal tips 2-3.5 gm diam, and cystidia 18

30 x 4-7 gm, cylindrical to fusoid, apex capitate or obtuse, hyaline or with some granular 

contents. Peridial context 60-150 gm wide, of interwoven, subgelatinous, hyaline 

hyphae 2-5 gm diam, scattered inflated cells 5-14 p.m diam, and sinuous, septate, 

orange-pigmented hyphae 3-6 pm diam, which sometimes extend up into the 

peridiopellis. Endocystidia absent. Stipitipellis absent. Context absent. 

Hymenophoral trama 10-18 gm wide, a compressed central strand, of gelatinised 

hyphae 1.5-3 pm diam with scattered inflated hyphae 3-5 pm diam, sphaerocysts 

absent; subhymenium 22-38 gm wide, well-developed, composed of 2-3 tiers of ± 

isodiametric, inflated cells 10-21 x 8-18 gm. Basidia 30-38 x 8-10 gm, hyaline, clavate, 

lower portion often cylindrical, with 2 or 4 sterigmata 2-5 p.m long, straight. Cystidia 25

38 x 5-8.5 pm, clavate to fusoid, apex obtuse or acute, with oily contents golden in 

KOH; common, arising in trama. 

Spores 7-10 x7-9 gm (8.75 ± 0.5 x 8.42 ± 0.53, n = 30-35), Q = 1.02-1.11, globose 

to subglobose, orthotropic. Ornamentation amyloid, of short, branched, ragged lines of 

warts ± 0.5 gm high, and scattered isolated elements connected in a partial reticulum. 

Hilar appendix small, central, hyaline; plage absent. 

http:1.02-1.11
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a. a b. 

Figure 6.16 G ymnomyces boranupensis Lebel sp. prov. a. basidioma 
(10mm = 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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ETYMOLOGY 

Specific epithet refers to the collection site of the holotype, Boranup National Park, 

Western Australia. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups. Associated, and probably mycorrhizal with E. 

calophylla, E. marginata, E. accedens, E. diversicolor, E wandoo, Agonis, and 
Leptospermum. July in Australia: Western Australia. 

COLLECTIONS EXAMINED
 

AUSTRALIA, WESTERN AUSTRALIA: Boranup National Park, Points Rd. end, col.:
 

J. Trappe, Trappe 14803 (HOLOTYPE), 20 July 1993; Boranup National Park, Points 

Rd. end, col.: T. Lebel, Trappe 14804A, 20 July 1993; Boranup National Park, Points 

Rd. end, col.: M. Castellano, Trappe 14780, 20 July 1993; Mundaring Shire, Ashendon 

Rd., col.: T. Lebel, Trappe 14647, 18 July 1993; Mundaring shire, Ashendon Rd., col.: 

M. Castellano, Trappe 14638, 18 July 1993; Junction of Murray Valley Rd. and Nanga 

Rd., col.: M. Castellano, Trappe 14734, 19 July 1993; Collie-Nanga Rd., col.: T. Lebel, 

Trappe 14671,19 July 1993; Pemberton, Big Brook Forest, Rainbow Trail, col.: M. 

Castellano, Trappe 14869, 21 July 1993; Off Narrogin to Williams Rd., Contine Rd., col.: 

T. Lebel, Trappe 14938, 23 July 1993. 

DISCUSSION 

Gymnomyces boranupensis resembles G. westresii from the eastern states, 

however they can be differentiated macroscopically by the orange to brick red patches 

on the peridium of G. westresii, which G. boranupensis lacks. G. boranupensis also 

has sphaerocysts in the peridial context and a well-developed subhymenium of 

somewhat inflated cells, both of which G. westresii lacks. The globose spores 

ornamentated with a low, almost complete reticulum of G. boranupensis resemble that of 

G. dendritcus, however G. boranupensis lacks the branched (dendritic) peridial cystidial 

turf of G. dendriticus. 

Gymnomyces claridgei Lebel sp. fined. 

HOLOTYPUS: Tasmania, 2 km South of Proctor Rd on Hwy. A6 to Hobart, col.: J. 

Trappe, Trappe 14563 (HO), 16 July 1993. 
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ILLUSTRATIONS: Fig. 6.17 A-E. 

Basidiomata 6-15 x 5-12 mm, globose to subglobose, sometimes indented at base. 

Peridial surface dry, wrinkled and folded, felty, pale yellow to pale brown, with a 

slightly orange tint or red patches. Gleba initially ivory, becoming pale yellow to pale 

brown with a slight orange tint, loculate, chambers 1-2 mm diam, similar in shape and 

size. Stipe absent; columella absent or <0.5 rrm wide, percurrent, cream-colored. 

Odor and taste mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass cream-colored, in the dried gleba appearing slightly pale brown. 

Peridiopellis undifferentiated from context. Peridial context 65-90 gm wide, of 
compacted, interwoven, hyaline hyphae 2-3 gm diam, and scattered, sinuous, refractive 

hyphae 4-8 gm diam, sphaerocysts absent. Endocystidia absent. Stipitipellis 
absent. Context absent. 

Hymenophoral trama 25-38 gm wide, of loosely interwoven, hyaline hyphae 2.5

4.5 gm diam, and scattered, sinuous, refractive hyphae, 3-7gm diam, sphaerocysts 

absent; subhymenium 5-11 gm wide, poorly developed, ramose. Basidia 35-50 x 7-9 

gm, cylindrical to narrowly clavate, hyaline, with 2 and 4 sterigmata 4-6 grn long, robust. 

Cystidia absent. 

Spores 7-9 x 7-9 gm (8.15 ± 0.73 x 7.95 ± 0.78, n = 30-35), Q = 1-1.11, globose to 

subglobose, orthotropic, symmetrical. Ornamentation strongly amyloid, a partial 

reticulum of branched ridges <0.5 gm high, and scattered isolated warts <0.5 gm high. 

Hilar appendix central, hyaline, conical, 1.5 x 1 gm; plage absent. 

ETYMOLOGY 

Specific epithet refers to Dr. A. Claridge, an ecologist who provided support and 

collaboration for several collecting trips. Many of the collections listed for this species 

were obtained during these trips. 
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b. 

d. 

C. 

e. 

Figure 6.17 Gymnomyces claridgeli Lebel sp. prov. a. basidioma (10mm 
= lOmm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. spores (30mm 
= 10pm). 
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HABIT AND DISTRIBUTION
 

Hypogeous, single, scattered. Associated, and probably mycorrhizal with 

Eucalyptus sieberi, E. cypellocarpa, E. obliqua, E. albens, E. radiata, E. daltympleana, 

E. viminalis, E. dives, Callitris endlicheri, and Acacia sp. May-July in Australia: 

Tasmania, New South Wales, and Victoria. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Kosciusko National Park, Pinch Pass, 1.5 in 

northwest of junction with Barry Way (Pinch River). Claridge site #5, col.: W. Colgan 

III, Trappe 18051, 22 May 1996; Bondi Gulf Nature Reserve, Gulf Rd., 4.2 km east of 

Cann Valley Highway, Claridge site #56, col.: J. Trappe & W. Colgan III, Trappe 

18949, 6 May 1996; Kosciusko National Park, Pinch Pass, 1.5 km northwest of junction 

with Barry Way (Pinch River). Claridge site #5, col.: J. Trappe, Trappe 18055, 22 May 

1996; Kosciusko National Park, Barry Way, Bridge over Jacob's River. Claridge site #8, 

col.: J. Trappe, Trappe 18073, 22 May 1996; Kosciusko National Park, Barry Way, 

Bridge over Jacob's River. Claridge site #8, col.: W. Colgan III, Trappe 18074, 22 May 

1996. 

TASMANIA: 2 km South of Proctor Rd, on Hwy. A6 to Hobart, col.: J. Trappe, Trappe 

14563 (HOLOTYPE), 16 July 1993. 

VICTORIA: East Gippsland, Lind National Park, Princes Highway, 1.7 km east of 

junction with Lind Park Rd., Claridge site #76, coL: A. Claridge, Trappe 18677, 1 June 

1996; East Gippsland, Alpine National Park, Barry Way, 1.1 km south of crossing Bridle 

Creek, col.: W. Colgan III, Claridge site #86, Trappe 18152, 24 May 1996; Nunniong 

State Forest, Nunniong Rd. at crossing of Native Dog Creek. Claridge site #108., coL: 

A. Claridge, Trappe 18354, 26 May 1996; Nunniong State Forest, Nunniong Rd., 5.4 In 

south of Low Saddle track. Claridge site #101, col.: J. Trappe, Trappe 18290, 26 May 

1996; Red Bluff Reserve, end of Cliff Rd. Claridge site #110., coL: A. Claridge, Trappe 

18373, 26 May 1996; Errinundra National Park, Tea Tree Flat picnic area. Claridge site 

#123., col.: A. Jumponnen, Trappe 18476, 28 May 1996; AWC 1056. 

DISCUSSION 

The spore ornamentation of G. claridgeii is similar to that of G. boranupensis and G. 

westresii, but differs in the peridiopellis structure and lack of hymenial cystidia. 
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Gymnomyces clelanclii Lebel sp. fined. 

HOLOTYPUS: South Australia, Cleland Conservation Park, Mt Lofty Summit 727 m 

elev., col.: T. Lebel, H6852 (AD), 18 June 1994. 

ILLUSTRATIONS: Fig. 6.18 A-F; 6.25c. 

Basidiomata 11-18 x 8-14 mm, subglobose. Peridial surface dry, smooth, 

minutely felty, very pale pink-orange, darkening slightly with handling. Context off-white 

in cross section, ± 0.5 rim wide. Gleba pale orange to pale orange-brown (6C5-6), 

loculate, chambers small, of similar size and shape. Stipe absent; columella absent. 

Odor and taste mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass pale rusty-pink. 

Peridlopellis undifferentiated from context. Peddle! context 40-85 gm wide, of 

interwoven, hyaline hyphae 3-4 p.m diam, and scattered, inflated hyphae 5-7.5 gm diam; 

sphaerocysts absent. Endocystidia and laticiferous hyphae absent. Stipitipellis 
absent. Context absent. 

Hymenophoral trama 18-30 gm wide, of compacted, ± inflated, hyaline hyphae 3-6 

gm diam, sphaerocysts absent; subhymenium 9-17 gm wide, celllular-ramose, with tiers 

of 1-2 irregular cells 4-9 x 3-8 gm. Basidia 25-31 x 9-12.5 i.un, clavate, hyaline, with 1 

or 2 robust sterigmata 7-9 x 1-2.5 gm. Cystidia 27-50 x 7-11 gm, clavate to ventricose, 

sinuous, with mucronate or obtuse apices and granular contents; arising in trama, 

scattered, not extending past basidia. 

Spores 11-14 x 11-14 gm (12.4 ± 0.83 x 12.35 ± 0.8, n =28), Q = 1.01-1.04, 
globose, orthotropic. Ornamentation amyloid, of robust spines ± 2-3.5 gm high, 

connected by branched ridges ± 1-1.5 gm high, in a dense partial to almost complete 

reticulum, also some isolated short, unbranched ridges ± 2-3.5 gm high, and a few 

isolated spines. Hilar appendix small, 1-2 x 1-3 pm, central; plage absent. 

http:1.01-1.04
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Figure 6.18 Gymnomyces clelandii Label sp. prov. a. basidioma (10mm 
= 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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ETYMOLOGY
 

Specific epithet refers to Dr. J. Cleland, a mycologist from South Australia, during the 

early part of the 20th century. 

HABIT AND DISTRIBUTION 

Hypogeous, solitary. Associated, and probably mycorrhizal with Eucalyptus. June 

in Australia: South Australia. 

COLLECTIONS EXAMINED 

AUSTRALIA, SOUTH AUSTRALIA: Cleland Conservation Park, Mt Lofty Summit 

727 m elev., col.: T. Lebel, H6852 (HOLOTYPE), 18 June 1994; Cleland Conservation 

Park, Mt Lofty Summit 727 m elev., col.: T. Lebel, H6854. 

DISCUSSION 

The distinctly pink-orange tint to the peridium and orange tint to the gleba, are not 

found in any other species of Gymnomyces. The one and two spored basidia, and 

robust spore ornamentation resemble that of Gymnomyces pterosporus, however, G. 

clelandii has much shorter basidia, and finer, denser ridges and spines with more 

branching to the reticulation. Gymnomyces clelandii differs from G. nothofagi, in host 

associate, Eucalyptus versus Nothofagus for the latter. 

Gymnomyces costatisporus Lebel sp. fined. 

HOLOTYPUS: Western Australia, Walpole National Park, Deep River at Nuyts 

wilderness, col.: J. Trappe, Trappe 14896 (PERTH), 22 July 1993. 

ILLUSTRATIONS: Fig. 6.19 A-F; 6.25d. 

Basidiomata 6-18 x 8-26 mm, subglobose to irregular. Peridial surface with some 

furrowing, and rugose near base, or smooth, felty or glabrous, pale yellow to dirty 

brownish-yellow, encrusted with soil; context thin, dark in cross section. Gleba initially 

white becoming pale yellow to brown, loculate, chambers small to large, folded 

irregularly. Stipe absent; columella absent. Odor mild, faintly sweet, taste mild. Latex 
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absent. Chemical characters not recorded for fresh material. Spore color in mass cream-

colored. 

Peridiopellis 28-45 gm wide, a turf of cystidia 18-40 x 4-7 gm, cylindrical to fusoid, 

with acute or capitate apices, hyaline or with some granular contents, becoming patchy 

in older specimens, or a compacted and gelatinised repent layer with particles of soil 

embedded. Per 'dial context 40-75 gm wide in older basidiomata, and up to 80-150 

gm wide in younger basidiomata, of densely interwoven, hyaline hyphae 2.5-4 p.m 

diam, sphaerocysts absent. Endocystidia and laticiferous hyphae absent. 

Stipitipellis absent. Context absent. 

Hymenophoral trama 10-20 gm wide, of interwoven, compacted, hyaline hyphae 

2-3.5 gm diam, short inflated hyphae 3-6 gm diam, and sphaerocysts 18-26 gm diam in 

scattered nests; subhymenium 15-32 gm wide, cellular to ramose, with 1-3 tiers of 

irregular cells 10-15 x 6-12 gm, and inflated cells 17-25 gm diam intermixed. Basidia 30

45 x 8-12 gm, clavate to fusoid or cylindrical, hyaline, with 2 robust sterigmata 2-7 x 2-3 

gm, with a broad cylindrical base, tapering at apex sharply. Cystidia 15-35 x 5-12 gm, 

cylindrical, clavate or fusoid, with obtuse or mucronate apices, with oily refractive golden 

contents in KOH; arising in trama and subhymenium, abundant to patchily abundant, 

rarely extending beyond basidia. 

Spores 8-11 x 8-11 gm (9.75 ± 0.94 x 9.7 ± 0.88, n = 30-35), Q = 1.01-1.05, 

globose, orthotropic. Ornamentation incompletely amyloid, of robust, irregular ridges and 

wings in a reticulum, 2-3 p.m high, with few isolated lower elements, 1-2 gm high. Ridges 

amyloid in spots and bunches along edges and sides. Smaller spores <8 µm diam, 

ornamented with spines and warts connected by ridges in short lines to form an almost 

complete low reticulum ± 0.5-1 gm high, with abundant isolated warty ridges, gradually 

becoming connected and taller. Hilar appendix 1-2 x 1-2 gm, central, conical; plage 

absent. 

ETYMOLOGY 

Specific epithet refers to the spore ornamentation of high ridges. ridged = costatus, 

a, -urn . 

http:1.01-1.05
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Figure 6.19 Gymnomyces costatisporus Lebel sp. prov. a. basidioma 
(10mm = 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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HABIT AND DISTRIBUTION 

Hypogeous in small groups, in sandy soils. Associated, and probably mycorrhizal 

with Eucalyptus wandoo, E. diversicolor, E. reducta, E. gilfoylie, E. marginata. July in 

Australia: Western Australia. 

COLLECTIONS EXAMINED
 

AUSTRALIA, WESTERN AUSTRALIA: Porongorup National Park, Woodlands Rd.
 

junction with Scenic drive, col.: T. Lebel, W. Colgan III, M. Castellano, & J. Trappe,
 

Trappe 14904, 22 July 1993; Nanga Rd., col.: J. Trappe, Trappe 14663, 19 July 1993; 

Walpole National Park, Deep River at Nuyts wilderness, col.: J. Trappe, Trappe 14896 

(HOLOTYPE), 22 July 1993; Walpole National Park, Deep River at Nuyts wilderness, 

coL: J. Trappe, Trappe 14895, 22 July 1993; Boranup National Park, Point Rd. end, 

col.: T. Lebel, Trappe 14804, 20 July 1993; Boranup National Park, Point Rd. to Davies 

Rd., col.: W. Colgan & N. Malajczuk, Trappe 14799, 20 July 1993; Boranup National 

Park, near end of Point Rd., col.: J. Trappe, Trappe 14779, 20 July 1993; Boranup 

National Park, Point Rd. to Davies Rd., v W. Colgan III & N. Malajczuk, Trappe 14800, 

20 July 1993; Boranup National Park, Point Rd., col.: N. Malajczuk, Trappe 14790, 20 

July 1993; Jarrandale, Nanga Rd., col.: W. Colgan III, Trappe 14666, 19 July 1993; 

Bussell Hwy, Ludlow National Park, south of Capel, col.: M. Castellano, Trappe 14714, 

19 July 1993; Mundaring Shire, Ashendon Rd., coL: J. Trappe, Trappe 14642, Trappe 

14631, 18 July 1993; Williams to York Rd., 4.6 km from Wandering Rd. junction, col.: W. 

Colgan III, Trappe 14956, 23 July 1993; Pemberton, Big Brook Forest, Rainbow Trail, 

col.: J. Trappe, Trappe 14861, 21 July 1993; Dryandra State Forest, Williams to York 

Rd., coL: W. Colgan Ill, Trappe 14929, 23 July 1993; Dryandra State Forest, 1.7 kn 

along Williams to York Rd., col.: M. Castellano, Trappe 14926, 23 July 1993; Hollyoak 

arboretum, 13 km east of Dwellingup, col.: N. Malajczuk, H151, 25 June 1981; Collie-

Nanga Rd., T. Lebel, Trappe 14669, 19 July 1993; Collie-Nanga Rd., col.: J. Trappe, 

Trappe 14678, 19 July 1993; Boranup National Park, end of Point Rd. near beach, coL: 

N. Malajczuk, Trappe 14772, 20 July 1993; Boranup National Park, Point Rd. to Davies 

Rd., col.: W. Colgan & N. Malajczuk, Trappe 14799A, 20 July 1993; Boranup National 

Park, end of Point Rd. near beach, col.: M. Castellano, Trappe 14775, 20 July 1993; 

Boranup National Park, end of Point Rd. near beach, col.: M. Castellano, Trappe 14774, 

20 July 1993; Pemberton, Big Brook Forest, Rainbow Trail, coL: M. Castellano, Trappe 

14865, Trappe 14870, Trappe 14867, 21 July 1993; Boranup National Park, Point Rd. to 

Davies Rd., col.: M. Castellano, Trappe 14795, 20 July 1993. 
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DISCUSSION
 

Gymnomyces costatisporus resembles Macowanites pumicoides macroscopically, 

though consistently lacking a stipe and with a darker peridium and gleba. 

Microscopically G. costasporus differs in the number of sterigmata and the more 

"winged" spore ornamentation. The winged spore ornamentation and robust 2-spored 

basidia of G. costasporae also resemble those of Gymnomyces pterosporus, however, 

the basidia of G. costatisporus are generally shorter, the subhymenium is more cellular, 

and the spores have isolated spines which G. pterosporus spores lack. The peridia are 

also differently colored. 

Gymnomyces dendriticus Lebel sp. fined. 

HOLOTYPUS: Victoria, The Gap Scenic Reserve, 1.3 km southeast Survey Rd. 

Claridge site #124, col.: A. Jumponnen & J. Trappe, Trappe 18478 (MELU), 28 May 

1996. 

ILLUSTRATIONS: Fig 6.20 A-G; 6.25e. 

Basidlomata 5-25 x 5-20 mm, subglobose to irregular, or furrowed, especially near 

the base, locules exposed at base. Peridial surface dry, smooth, minutely fibrillose, or 

verrucose, white with a yellowish blush and stains. Context thin, off-white. Gleba 

white when young, becoming pale yellow to ivory-yellow with maturity, loculate, 

chambers large, 0.5-2 mm wide, labyrinthine. Stipe absent; columella absent. Odor 

mildly sweet, pleasant; taste mild. Latex absent. Chemical characters not recorded for 

fresh material. Spore color in mass white to off-white. 

Peridiopellis 18-35 gm wide, a patchy, dense turf of hyaline hyphae 2-3.5 pm 

diam, and dendritic, hyaline cystidia 22-33 x 4-20 gm, at base 3-5 p.m diam, cylindrical, 

with variously branched apices. Peridial context 32-55 p.m wide, of subgelatinous, 

tightly interwoven, hyaline hyphae 2-3 gm diam, becoming slightly more compacted 

towards outer peridium, and scattered to common, sinuous, hyphae 3-7 gm dram 

refractive in KOH, sphaerocysts absent. Stipitipellis absent. Context absent. 
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Hymenophoral trama 14-22 pm wide, not rehydrating well, appears to be a narrow 

central strand of compacted, gelatinised, hyaline hyphae 2-3 pm diam, sphaerocysts 

absent; subhymenium 16-33 pm wide, with 2-3 tiers of ± isodiametric cells 8-14 inn 

diam. Basidia 35-65 x 7-12 pm, elongated clavate to cylindrical, or rarely narrow 

ventricose, hyaline, thin-walled, with 2 or 4 robust sterigmata 4-10 x 3 pm, slightly 

curved. Cystidia absent or present, 25-30 x 6-10 pm, cylindrical to narrowly clavate, 

scattered, with oily refractive contents; rare, arising in trama, extending up from the base 

of the subhymenium. 

Spores 9-10.5 x 8.5-10.5 p.m (9.63 ± 0.51 x 9.48 ± 0.62, n = 30-35), Q = 1- 1.05, 

globose, orthotropic. Ornamentation amyloid, a fine, almost complete reticulum of low, 

branched lines, connecting low warts, ± 0.5 pm high. Some scattered, isolated small 

warts also present. Hilar appendix small, central, hyaline; plage absent. 

ETYMOLOGY 

Specific epithet refers to the dendritic peridial cystidia. 

HABIT AND DISTRIBUTION 

Hypogeous, in small to large groups. Associated, and probably mycorrhizal with 

Eucalyptus fastigata, E. cypellocarpa, E. radiata. May-July in Australia: Tasmania, 

Victoria. 

COLLECTIONS EXAMINED 

AUSTRALIA, VICTORIA: The Gap Scenic Reserve, 1.3 km southeast Survey Rd. 

Claridge site #124, col.: A. Jumponnen & J. Trappe, Trappe 18478 (HOLOTYPE), 28 

May 1996; King Lake National Park, Mountain Creek Track, col.: M. Castellano, Trappe 

14039, Trappe 14042, 8 July 1993; 15 km West of Mansfield near Mt Buller, col.: T. 

Lebel & M. Castellano, Trappe 14063, 9 July 1993; Errinundra National Park, Tea Tree 

flat picnic area. Claridge site #123., col.: A. Claridge & W. Colgan III, Trappe 18469, 28 

May 1996; The Gap Scenic Reserve, Gap Rd., 0.3 km east of junction of Bonang 

Highway. Claridge site #117., col.: A. Claridge, A. Jumpponen, J. Trappe, Trappe 

18428, 28 May 1996; The Gap Scenic Reserve, Gap Rd., 3.9 km east of Bonang 

Highway. Claridge site #118., col.: J. Trappe, Trappe 18434, 28 May 1996; Gap 

Scenic Reserve, Gap Rd., 2.1 km west of track to Result Creek Falls, Claridge site #138, 

col.: A. Jumponnen, Trappe 19021,11 June 1996; Gap Scenic Reserve, Gap Rd., 2.1 
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Figure 6.20 Gymnomyces dendriticus Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. dendritic peridial cystidia (7mm = 10pm); g. spores 
(30mm = 10pm). 
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km west of track to Result Creek Falls, Claridge site #138, col.: J. Trappe, Trappe 

19022, Trappe 19023, Trappe 19024,11 June 1996; Errinundra National Park, Gunmark 

Rd., 1.6 km southeast of junction with Survey Rd., Claridge site #141, col.: J. Trappe, 

Trappe 19045, 11 June 1996; 

TASMANIA: Elephant Pass, col.: J. Trappe, H1373, 2 May 1990; Elephant Pass, col.: 

N. Malajczuk, H1368, 2 May 1990; 2.4 km north of Baw Baw National Park, col.: J. 

Trappe, H6792, 16 June 1994. 

DISCUSSION 

The branched peridial cystidia are unique. The spores with a low partial to almost 

complete reticulum and long slender basidia with robust sterigmata are also distinctive. 

The basidia with one and two robust sterigmata are reminiscent of several two 

sterigmate species with a winged-reticulum spore ornamentation, e.g. Gymnomyces 

nothofagt, G. costatisporus and G. pterosporus, but G. dendriticus is easily 

distinguished by the height of the spore ornamentation, and peridial cystidia. 

Gymnomyces eberneus Lebel sp. fined. 

HOLOTYPUS: Victoria, 9.6 km from Jamieson turnoff, Eildon-Jamieson Rd., co/.: T. 

Lebel, Trappe 14174 (MELU), 10 July 1993. 

ILLUSTRATIONS: Fig. 6.21 A-F. 

Basidiomata 10-24 x 10-28 mm, globose to subglobose and flattened with some 

adherant debris, base indented with some furrowing in some basidiomata. Peddle' 
surface dry, smooth, glabrous, or in places minutely verrucose, white to off-white with 

slight bruising reaction of tan brown. Gleba white to cream-colored becoming pale 

yellow, loculate, chambers small, compacted, firm. Stipe absent or reduced to an 
inconspicuous, white, basal pad 1 x1 mm; columella absent. Odor faintly radish like; 

taste mild. Latex absent. Chemical characters not recorded for fresh material. Spore 

color in mass white. 
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Peridiopellis undifferentiated, of loosely interwoven hyphal tips from the context 

and some basidomata with a gelatinous matrix overlying patches of hyphae. Peridial 

context 60-180 pm wide, of loosely interwoven, hyaline hyphae 2-3.5 pm diam, 

becoming ± parallel towards the hymenium. Endocystidia and sphaerocysts absent. 

Sti piti pel I is absent. Context absent. 

Hymenophoral trama 20-30 pm wide, of loosely interwoven, hyaline hyphae 2-4 

pm diam, sphaerocysts absent; subhymenium 7-15 jun wide, cellular-ramose, with 1-2 

tiers of irregular cells 5-11 gm diam. Basidia 28-50 x 7-11.5 pm, elongate cylindrical to 

narrowly clavate, hyaline, thin-walled, mostly with 2 robust sterigmata 5-10 pm x 2 pm 

at base. Cystidia 20-45 x 10-15 gm, clavate, hyaline; rare, arising from hymenium. 

Spores 8-9.5 x 8-9 pm (8.68 ± 0.44 x 8.53 ± 0.38, n = 30-35), Q = 1.01-1.06, 

globose, orthotropic, symmetric, hyaline. Ornamentation amyloid, dense, of sometimes 

curved, isolated rods and spines ± 1-2.5 pm high, irregular in height. Hilar appendix 

central, hyaline, straight; plage absent. 

ETYMOLOGY 

Specific epithet refers to the ivory white peridium and gleba. Latin for ivory white= 

eburneus, -a-um. 

HABIT AND DISTRIBUTION 

Hypogeous in small to large groups. Associated, and probably mycorrhizal with 

Eucalyptus johnstonii, E. regnans; E. cypellocarpa, E. microcatpa, E. macrorhyncha, E. 

globulus, E. baxteri, E. sideroxylon, E. baueriana, Leptospermum brevipes. May - July 
in Australia: Tasmania, Victoria, New South Wales and Queensland. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Monga State Forest, Old Araluen Rd., 0.7 In 

West of junction with River Rd., col.: T. Lebel, Trappe 16781, 9 June 1995; 

QUEENSLAND: Davies Creek Rd. stop 32, col.: T. Groves, H4372, 5 April 1989; 

Atherton, Atherton Rifle Range, col.: P. Reddell, H4322, 3 April 1989. 

http:1.01-1.06
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TASMANIA: Hobart, Ridgeway Park, Ridgeway drive, col.: J. Trappe, Trappe 14458, 

15 July 1993; Hobart, Mt Wellington, The Springs, col.: T. Lebel, Trappe 14502, 15 

July 1993; Tasman Peninsula Flinders Creek, coL: T. Lebel & M. Castellano, Trappe 

14569, 17 July 1993; Cradle Mt, Waldheim, col.: J. Trappe, H5076, 13 May 1991; 

Cradle Mt, Waldheim, col.: M. Castellano, H5046, 13 May 1991;Cradle Mt, Waldheim, 

col.: J. Trappe, H4805,13 May 1991; west of Maydena, Styx Rd., coL: M. Castellano, 

H5168, 16 May 1991. 

VICTORIA: 9.6 km from Jamieson turnoff, Eildon-Jamieson Rd., col.: T. Lebel, Trappe 

14174 (HOLOTYPE),10 July 1993; Eildon State Park, 9.6 km from Jamieson turn off on 

Eildon-Jamieson Rd., coL: M. Castellano, Trappe 14164, 10 July 1993; Eildon-

Jamieson Rd., Mallet Cr track, col.: T. Lebel, Trappe 14126, 10 July 1993; Eildon-

Jamieson Rd., 2 km from Jamieson, col.: M. Castellano, Trappe 14116, 9 July 1993; 

King lake National Park, southern boundary, col.: M. Castellano, Trappe 14004, 8 July 

1993; King lake National Park, Mt Creek track, col.: T. Lebel, Trappe 14027, 8 July 1993; 

Otway Range, Grey River Reserve Rd., coL: M. Castellano, Trappe 14251, Trappe 

14254, 12 July 1993; 2.3 km north of south boundary of King lake National Park on 

King lake Rd., col.: J. Trappe, H6442, 14 June 1994; King lake National Park, Mason Falls 

trailhead, col.: J. Trappe, H6491, 14 June 1991; King lake National Park, Mount 

Sugarloaf summit (elev. 550 m), coL: M. Castellano, H6468, H6473, 14 June 1994; 

King lake National Park, Mount Sugarloaf summit (elev. 550 m), col.: T. Lebel, H6465, 14 

June 1994; Fraser National Park, 1.1 km from Haines Saddle off Skyline Rd., col.: M. 

Castellano, H6514, 15 June 1994; Fraser National Park, Junction of Skyline and 

Maintongoon Rd., col.: M. Castellano, H6548, 15 June 1994; Fraser National Park, 

Junction of Skyline and Maintongoon Rd., col.: J. Trappe, H6565, 15 June 1994; Eildon 

State Forest, Mallet Creek, coL: N. Bougher, H6596, 16 June 1994; Eildon State Forest, 

Mallet Creek, col.: J. Trappe, H6598, 16 June 1994; 2.3 km north of south boundary of 

King lake National Park on King lake Rd., col.: N. Bougher, H6447, 14 June 1996; Fraser 

National Park, 1.1 km from Haines Saddle off Skyline Rd., col.: M. Castellano, H6509A, 

15 June 1994; Fraser National Park, Junction of Skyline and Maintongoon Rd., col.: J. 

Trappe, H6567, 15 June 1996; Thomson State Forest, Big River, coL: M. Castellano, 

H6715, 16 June 1994; Red Bluff Reserve, end of Cliff Rd., 0.4 km south of Tyers Rd. 

Claridge site #112, col.: A. Claridge, Trappe 18384, 26 May 1996; King lake National 

Park, Old King Lake Rd. saddle, col.: T. Lebel, Trappe 14015, 8 July 1993; 0.1 in 

south of King lake National Park boundary on King lake Rd., col.: S. Bolsenbroek, H6431, 
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14 June 1994; Fraser National Park, Junction of Skyline and Maintongoon rd, col.: T. 

Lebel, H6559, 14 June 1994; AWC 1386; AWC 1003. 

DISCUSSION 

No other species of Gymnomyces has spores with as dense, isolated spines as G. 

ebumeus. G. pallidus spore ornamentation is incompletely amyloid and often with some 

short basal connections between elements. G. ebumeus resembles Rodwaya 
seminuda macrosopically and microscopically, differing mostly in the peridiopellis 

structure and rare hymenial cystidia. 

Gymnomyces eildonensis G. W. Beaton, Peg ler and T. W. K. Young, Kew Bull. 
39(4): 680 (1984). 

ISOTYPUS: Victoria, Junction of Snobs Creek and Conns Gap near Eildon, col.: K. & 

G. Beaton, Beaton 2 (K), 3 May 1982. 

ILLUSTRATIONS: Beaton et al. (1984), Kew Bull. 39: fig. 5 E-H, pl. 26 F-L; Lebel 

(1998) fig. 4.4; fig. 6.22 A-F. 

Basidiomata 15-30 m diam, subglobose or ellipsoid, sometimes contorted and 

becoming lobed, basally depressed around the point of attachment. Peridial surface 

glabrous, becoming wrinkled, sometimes cracking and breaking away, at first cream-

colored to pale ochraceous, drying dark reddish brown, with reddish yellow patches 

readily visible in protected areas. Gleba cream-colored drying greyish orange, loculate, 

chambers small, round or elongated, 1.5-4 mm long, sometimes with random concentric or 

radial arrangement. Stipe absent or present as rudimentary sterile base, white, small; 

columella absent. Odor and taste not recorded. Latex absent. Chemical characters 

not recorded. Spore color in mass white to pale tan. 

Peridiopellis either appearing as an ixocutis 8-14 gm wide, or in patches as an 

agglutinated turf 10-26 gm wide of mostly repent, hyaline to pale-brown walled, hyphal 

tips 2-3 gm diam. Peridial context 80-350 gm wide, of interwoven, hyaline hyphae 2
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3.5 pm diam, with abundant straight to sinuous, refractive hyphae 2-7 gm diam, some 

extending into the peridiopellis, and nests of sphaerocysts 14-32 pm diam, becoming 

more common near the subhymenium. Endocystidia absent. Stipitipellis absent. 
Context context when present, of interwoven, hyaline hyphae 2-3 pm diam. 

Hymenophoral trama 12-32 pm wide, heteromerous, of interwoven, hyaline 

hyphae 2-4 pm diam, scattered inflated elements 4-6 pm diam, refractive hyphae 2-6 pm 

diam, and abundant nests of sphaerocysts 12-28 gm diam; subhymenium well-

developed, 15-30 pm wide, with 1-3 tiers of ± isodiametric cells 6-10 gm diam and 

scattered inflated cells 12-22 gm diam. Basidia 28-42 x 8-12 gm, hyaline, clavate, with 

2 and 4 sterigmata 3-6 x 1-1.5 gm. Cystidia 32-54 x 6-11 pm, fusoid-ventricose, apex 

mucronate or obtuse, with some refractive granular contents in KOH; arising in trama, not 

extending beyond basidia, scattered. 

Spores 7-9 x 7-8.5 pm (8.1 ± 0.34 x 7.6 ± 0.4, n = 30-35), Q = 1.06-1.11, 
subglobose, orthotropic and symmetrical, hyaline. Ornamentation incompletely amyloid, 

of abundant, irregular warts and truncate rods 0.5-0.8 pm high, isolated or connected at 

the base to neighboring 3-4 to form short, branched, irregular ridges <0.3 pm high in a 

poorly developed partial reticulum. Examination of SEM photos shows the warts and 

ridges to be connected in an almost complete reticulum, which is not readily apparent 

with the light microscope. The amyloid covering of the ornamentation is apparently 

incomplete, covering mostly the apices of warts and ridges. Hilar appendix prominent, 

1-2 x 1-1.5 gm, tapering; plage absent. 

ETYMOLOGY 

Specific epithet refers to the Lake Eildon region, where the holotype was collected. 

HABIT AND DISTRIBUTION 

Under mixed Eucalyptus. May in Australia: Victoria 

COLLECTIONS EXAMINED
 

AUSTRALIA, VICTORIA: Junction of Snobs Creek and Conns Gap near Eildon, col.:
 

K. & G. Beaton, Beaton 2 (ISOTYPE), 3 May 1982. 

http:1.06-1.11
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Figure 6.22 Gymnomyces endonensis Beaton, Pegler & Young a. 
basidioma (10mm = 10mm); b. pellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm);
e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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DISCUSSION
 

Gymnomyces eildonensis resembles Gymnomyces pallidus. In G. pallidus the 
peridiopellis is a turf of interwoven hyphae and cystidia, which may be agglutinated in 

some specimens, appearing similar to the ixocutis and patchy turf of brown-walled 

hyphae of G. eildonensis. Spore ornamentation in G. efldonenis is quite different, though 

the differences may be difficult to discern by light microscopy. Gymnomyces eildonensis 

spore ornamentation is generally lower, 0.3-0.8 grn versus 0.5-1 gm, appears denser 

with more connections between elements, and the spores are slightly smaller. The 

spore ornamentation of G. eildonensis also resembles Gymnomyces westresii however 

the peridiopellis and peridial context, and the subhymenium structure are quite different. 

The lack of recent collections is rather odd. 

Gymnomyces furcatispinus Lebel sp. fined. 

HOLOTYPUS: New South Wales, Barrington Tops National Park, Allyn Rd., Burraga 

Swamp Trail, col.: T. Lebel, H5653 (DAR), 28 April 1992. 

ILLUSTRATIONS: Fig. 6.23 A-F. 

Basidiomata 13-21 x 16-24 mm, globose to subglobose. Peridial surface dry, 

smooth, brownish-yellow, mottled with brown. Gleba deep yellow to brownish-yellow, 

loculate, chambers small, dense. Stipe absent; columella absent. Odor and taste 

mild, pleasant. Chemical characters not recorded for fresh material. Spore color in mass 

golden in KOH. 

Perldlopellis 5-12 pm wide, a cutis of repent, compacted hyphae 2-5 pm diam, with 

some tan pigmentation. Per 'dial context 90-145 pm wide, of interwoven, ± parallel, 

compacted gelatinised, hyaline hyphae 2-3 pm diam. Sphaerocysts, laticiferous hyphae 

and endocystidia absent. Stipitipellis absent. Context absent. 

Hymenophoral trama 18-33 gm wide, of interwoven, hyaline hyphae 1-2.5 pm 

diam, and inflated hyphae 3-4 gm diam, sphaerocysts absent; subhymenium 7-15 pm 

wide, poorly developed, mostly a single layer of irregularly shaped cells 6-10 pm diam. 

Basidia 39-52 x 8-11 pm, hyaline, cylindrical to narrow clavate, with 2 robust sterigmata 
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7-14 x 2-3 gm, apex narrowing considerably. Cystidia 15-25 x 5-8 gm, cylindrical to 

narrowly clavate with an obtuse apex and granular contents; embedded in the 
hymenium, arising in the trama, rare. 

Spores 8-10 x 8-10 gm (9.3 ± 0.55 x 8.89 ± 0.56, n = 30-35), Q = 1.02-1.05, 

globose, orthotropic, hyaline. Ornamentation amyloid, dense, of robust, isolated spines 

and rods 2-3 x 1-1.5 gm, straight to slightly curved and some elements forked at apex. 

Hilar appendix hyaline, central, conical 1-2.5 x lgm; plage absent. 

ETYMOLOGY 

Specific epithet refers to the spore ornamentation of forked spines. Latin furcatus= 

forked, spinus= spines. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups. Associated, and probably mycorrhizal with 

Nothofagus moorei. April in Australia: New South Wales. 

COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: Barrington Tops National Park, Allyn Rd.,
 

Burraga Swamp Trail, col.: T. Lebel, H5653 (HOLOTYPE), 28 April 1992.
 

DISCUSSION 

The brownish-yellow peridium mottled with brown, and deep yellow to brownish-

yellow gleba of G. furcatispinus are distinctive. The spores ornamented with dense, 

isolated spines resemble those of Rodwaya seminuda and R. trappei, however only in 

G. furcatispinus do the spines have forked apices. 

http:1.02-1.05
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a. b. 

Figure 6.23 Gymnomyces furcatispinus Lebel sp. prov. a. basidioma 
(10mm = 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Gymnomyces hellyerensis Lebel sp. fined. 

HOLOTYPUS: Tasmania, Hellyer Gorge, col.: M. Castellano, H4890 (HO), 14 May 

1991. 

ILLUSTRATIONS: Fig. 6.24 A-G; 6.25f. 

Basidiomata 12-20 x 14-22 mm, globose to subglobose, base indented and with 

parts of the gleba exposed. Peridial surface glabrous, though there may be a lot of 

attached debris, white, becoming brownish-white overall with brown stains. Gleba 

ivory or golden brown when young, developing brown stains with age, the context 

drying darker than hymenium, loculate, chambers small, irregular in shape. Stipe absent 

or present as a small, white basal pad, 1 x 2 mm, or a short, 1-4 x 0.5 1.5 mm, solid, 

cylindrical stipe, inserted centrally, white; columella absent or present as a fine, 
dendroid area, white, or 1-2 mm wide x 1-2 mm high, not percurrent, white. Odor faintly 

farinaceous, mild; taste mild. Latex absent. Chemical characters not recorded for fresh 

material. Spore color in mass pale yellow. 

Peridiopellis 8-22 gm wide, a cutis of loosely interwoven, hyaline hyphae 2-5 gm 

diam, or a patchy upright turf of cystidial elements 8-18 x 4-7 gm in younger 
basidiomata, becoming repent and compacted in older basidiomata. Peridial context 

50-120 gm wide, of compact, interwoven, hyaline hyphae 2-3.5 gm diam, with scattered, 

refractive hyphae 3-4 pm diam, and scattered sphaerocysts 18-26 gm diam in rare 

nests. Endocystidia absent. Stipitipellis absent or undifferentiated from context. 

Context when present, of interwoven, hyaline hyphae 2-3 gm diam. 

Hymenophoral trama 18-33 gm wide, of interwoven to parallel, hyaline hyphae 2-4 

gm diam and some short, inflated hyphae 4-7 gm diam, sphaerocysts absent; 
subhymenium 12-21 gm wide, not well-developed, ramose. Basidia 30-42 x 5-11 gm, 

clavate to ventricose cylindrical, hyaline, thin-walled, mostly with 4 or some scattered 

with 2 robust sterigmata 1.5 -2 gm x 7 gm. Cystidia 10-45 x 5-10 gm, thin and smooth 

walled, slender fusiform, ventricose or cylindrical, with obtuse or mucronate apices, 

containing refractive pale yellow pigment; scattered to abundant, never protruding past 

basidia, originating in trama. 
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Spores 8.5-10 x 8-10 gm (9.33 ± 0.44 x 8.68 ± 0.44, n = 30-35), Q = 1.01-1.12, 

globose to subglobose, orthotropic. Ornamentation amyloid, of isolated spines 1-2 gm 

tall, clustered in groups of 3-4, or with some low ridges <0.5 gm high, forming a partial to 

an almost complete basal reticulum, or with higher, rugose ridges <1gm, connecting 

spines. Spines with incomplete amyloidity, mostly apical in some basidiomata. Hilar 

appendix hyaline, narrow, tapering 1-2 gm long; plage absent. 

ETYMOLOGY 

Specific epithet refers to the collection site of the holotype, Hellyer Gorge in 
Tasmania. 

HABIT AND DISTRIBUTION 

Hypogeous, solitary or in small groups of 3-10. Associated, and probably 
mycorrhizal with Eucalyptus regnans, Eucalyptus jacksonii, Leptospermum brevipes 

and Acacia species. May -August in Australia: Tasmania, Victoria, New South Wales, 

Queensland, and Western Australia. 

COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: Ben Boyd National Park, Bittangabee picnic
 

area, crossing of Bittangabee Creek, Claridge site #52, coL: J. Trappe, Trappe 18878,
 

4 June 1996;
 

QUEENSLAND: 12 km west of Mt. Glorius, col.: M. Castellano, H5953, 4 May 1992; 

Brisbane Forest Park, R. Schaefer, H6125, 7 May 1992; 

TASMANIA: Lemonthyme, below Lodge, coL: N. Malajczuk, H4787, 12 May 1991; 

Lemonthyme, Big Tree Track, col.: J. Trappe, H4767, 12 May 1991; Lemonthyme, 

below Lodge, col.: N. Malajczuk, H4789B, 12 May 1991; North of Charlies Gully, col.: 

M. Amaranthus, H1354, 2 May 1990; Hobart, Ridgeway Park, Ridgeway Rd., col.: M. 

Castellano, Trappe 14439, 15 July 1993; Hobart, Waterworks, col.: M. Trappe, H5222, 

17 May 1991; Cascades, col.: L. Rodway 648 (HO 100513), August 1898; Tasmania, 

"Rodway r; Cradle Mt, coL: J. Trappe H4810,13 May 1991; Hellyer Gorge, col.: M. 

Castellano, H4890 (HOLOTYPE), 14 May 1991; 

http:1.01-1.12
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b. 

C. 

Figure 6.24 Gymnomyces hellyerensis Lebel sp. prov. a. basidioma 
(10mm = 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. peridial cystidia (7mm = 10pm); g. spores (30mm 
= 10pm). 
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a. b. 

c. d. 

e. f. 

Figure 6.25 a. Gymnomyces beeveri; b. Gymnomyces boranupensis; c. 
Gymnomyces clelandii; d. Gymnomyces costatisporus; e Gymnomyces 
dendriticus; f. Gymnomyces hellyerensis. 
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VICTORIA: Snobs Creek, Lake Eildon, col.: N. Bougher, H6575, 15 June 1994; Eildon 

State Forest., 51.6 km from Jamieson along Jamieson-Eildon Rd., cot: J. Trappe, 

H6629, 16 June 1994; Eildon State Forest., 51.6 km from Jamieson along Jamieson-

Eildon rd, col.: S. Bolsenbroek, H6632, 16 June 1994; East Gipps land, Ash Range Rd., 

2.0 km west of junction at Omeo highway, cot: E. Cazares, Trappe 20138, 11 June 

1996; East Gipps land, Nunniong forest management block, Nunniong Rd., 1.7 km south 

of junction of Low Saddle track, col.: B. Peck, Trappe 20085, 9 June 1996; 

WESTERN AUSTRALIA: Walpole-Nornalup National Park, Cemetery Rd., col.: N. 

Bougher, M. Brundrett, D. Brown, T. Lebel, H6675, 13 July 1994. 

DISCUSSION 

Gymnomyces hellyerensis resembles G. westresii macroscopically and 

microscopically, however the basidia are larger, and the spore ornamentation is more 

robust and less reticulate in G. hellyerensis. The Western Australian collection, H6675 

has slightly smaller spores, and lower spore ornamentation but these differences are not 

enough to distinguish it as a separate species at this time. 

Gymnomyces kiwiensis Lebel sp. fined. 

HOLOTYPUS: New Zealand, Murchison, 5 km on Tapawere Rd., col.: M. Amaranthus, 

Trappe 12627 (PDD), 15 Sept. 1992. 

ILLUSTRATIONS: Fig. 6.26 A-F. 

Basidiomata 3-35 x 3-25 mm, sublgobose to lobed. Peridial surface dry, smooth, 

white with yellowish to orangish-brown patches. Gleba white, loculate, chambers small 

and compressed. Stipe absent; columella absent. Odor and taste not distinctive. 

Latex absent. Chemical characters not recorded for fresh material. Spore color in mass 

off-white. 

Peridlopellis 8-20 p.m wide, a patchy turf of upright to repent, hyaline hyphal tips 

2-4.5 pm diam, becoming gelatinised and compacted in older basidiomata. Peridial 
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context 115-210 grn wide, of densely interwoven, hyaline hyphae 2-3.5 gm diam, and 

scattered, inflated hyphae 3-8 grn diam, refractive golden in KOH. Endocystidia and 

sphaerocysts absent. Stipitipellis absent. Context absent. 

Hymenophoral trama 18-40 gm wide, of interwoven, hyaline hyphae 2-5 gm diam, 

and scattered thin, smooth, sinuous hyphae 2-3 pm diam, refractive in KOH, 
sphaerocysts absent; subhymenium 11-28 gm wide, cellular-ramose, with 1-2 tiers of 

irregular cells 4-11 gm diam. Basidia 30-41 x 9-10 gm, clavate, hyaline, with 2 and 4 

sterigmata 4-6 gm long. Cystidia 15-35 x 5-8 pm, cylindrical to clavate with mucronate 

or obtuse apices and granular contents; scattered, arising in the trama, not protruding 

beyond basidia. 

Spores 8-10 x 7.5-10 gm (8.93 ± 0.67 x 8.53 ± 0.74, n = 30-35), Q = 1.02-1.09, 

globose to subglobose, orthotropic. Ornamentation amyloid, of abundant isolated warts 

<0.5 pm high, and warts connected in short branched lines, on some spores becoming a 

partial reticulum. Hilar appendix central 1-2 x 1-2 gm; plage absent. 

ETYMOLOGY 

A kiwi is a flightless bird endemic to New Zealand; but also a cant term for a New 

Zealander. 

]HABIT AND DISTRIBUTION 

Hypogeous in small groups. Associated, and probably mycorrhizal with Nothofagus 

sp. September in New Zealand. 

COLLECTIONS EXAMINED 

NEW ZEALAND: Murchison, 5 km on Tapawere Rd., co/.: M. Amaranthus, Trappe 

12627 (HOLOTYPE), 15 Sept. 1992; Christchurch, Victoria Park, col.: M. Amaranthus & 

D. Russell, Trappe 12550, 20 Sept. 1992. 

DISCUSSION 

The low, partially reticulate spore ornamentation, small hymenial cystidia, and basidia 

with four sterigmata are a distinctive combination in G. kiwiensis, especially for the 

Nothofagus associates. 

http:1.02-1.09
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Gymnomyces longisporus Lebel sp. fined. 

HOLOTYPUS: Western Australia, South of Capel, Bussel Hwy, Ludlow National Park, 

col.: M. Castellano, Trappe 14716 (PERTH), 19 July 1993. 

ILLUSTRATIONS: Fig. 6.27 A-F; 6.34a. 

Basidiomata 11-19 x 7-16 mm, globose to irregular subglobose. Peridial surface 

dry, with some pitting and folding, fibrillose, off-white to pale yellow, with some mottling 

of rose pink to orange-brown, darkening and spreading with handling. Gleba off-white, 

with a very slight yellow tint when young, becoming orangish-yellow, loculate, 

chambers elongate, folded, compressed somewhat. Stipe absent; columella absent. 

Odor faint chlorine and sweetish; taste mild. Latex absent. Chemical characters not 

recorded for fresh material. Spore color in mass cream-colored. 

Peridiopellis 8-28 gm wide, appearing as a cutis, of repent, compacted, 

gelatinised, hyaline hyphae, with a patchy turf of hyphal tips 2-3 gm diam, and cystidia 

12-22 x 4-7 gm, cylindrical, clavate or fusoid, with acute to mucronate apices, and 

contents oily refractive in KOH. Peridial context 40-55 gm wide, of compacted, 
gelatinised, interwoven hyphae 2-4.5 pm diam, sphaerocysts absent. Endocystidia 

absent. Stipitipellis absent. Context absent. 

Hymenophoral trama 30-65 pm wide, of interwoven, gelatinised, hyaline hyphae 

2-4 pm diam, sphaerocysts absent; subhymenium 8-15 gm wide, not well-developed, 

ramose, of 1-3 compacted, irregular cells 6-12 x 4-11 gm. Basidia 23-27 x 7-9 gm, 

cylindrical to slightly clavate, hyaline, mostly with 4 sterigmata 2-4 x 1 pm, straight. 

Cystidia absent 

Spores 7.5-10.5 x 4-6 gm (8.94 ± 0.67 x 4.87 ± 0.49, n = 30-35), Q = 1.6-2.1, ovoid 

to elongate, orthotropic to subheterotropic, slightly asymmetric, hyaline. Ornamentation 

barely visible, of very low, isolated warts and connectives <0.2 pm high, connected in 

short, rarely branched lines; spore ornamentation at first appearing inamyloid, amyloid 

reaction slowly strengthening over 5-10 minutes. Hilar appendix hyaline, 1-2 x 1 pm, 

central, straight to slightly eccentric; plage absent. 
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a. 

Figure 6.27 Gymnomyces longisporus Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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ETYMOLOGY
 

Specific epithet refers to the elongate spores. 

HABIT AND DISTRIBUTION 

Hypogeous, solitary or in scattered small groups. Associated, and probably 

mycorrhizal with Eucalyptus. July in Australia: Western Australia. 

COLLECTIONS EXAMINED 

AUSTRALIA, WESTERN AUSTRALIA: South of Capel, Bussel Hwy, Ludlow 
National Park, col.: M. Castellano, Trappe 14716 (HOLOTYPE), 19 July 1993; South of 

Capel, Bussel Hwy, Ludlow National Park, col.: J. Trappe, Trappe 14748, 20 July 

1993; South of Capel, Bussel Hwy, Ludlow National Park, col.: T. Lebel, Trappe 

14759, 20 July 1993. 

DISCUSSION 

The elongated spores with very low, slowly amyloid, ornamentation are distinctive. 

Macroscopically Gymnomyces longisporus is also distinctive, as no other species of 

Gymnomyces or Rodwaya have a yellow peridium with rose-pink or orange-brown 

patches. 

Gymnomyces nothofagi Lebel sp. fined. 

HOLOTYPUS: New Zealand, North Island: Gisborne, Urewera National Park, Huiarau 

Range, col.: M. Castellano, Trappe 15532 (PDD), 25 May 1995. 

ILLUSTRATIONS: Fig. 6. 28 A-F; 6.34b. 

Basidlomata 10-28 x 8-30 mm, globose to subglobose or irregular with an indented 

base. Peridial surface dry, smooth or finely felty in younger basidiomata, white in 

youth, becoming off-white with some brown bruising. Context thin, gleba exposed in 

places. Gleba off-white to pale orange in youth, becoming orange or dark orangish

brown with age, loculate, chambers small, compacted, giving a firm texture. Stipe 
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absent; columella absent. Odor and taste faint, pleasant. Latex absent. Chemical 

characters not recorded for fresh material. Spores pale brown to rusty colored in mass. 

Peridiopellis 10-35 gm wide, a turf of hyphal tips 2-4 gm diam, and cystidia 10-25 

pm x 2-4 gm, fusoid or ventricose with obtuse or mucronate apices, which may be 

repent in older specimens giving the appearance of a compacted cutis. Peridial 

context 35-86 gm wide, of interwoven, hyaline hyphae 2-4 g,m diam, and scattered, 

sinuous hyphae 3-6 gm diam, refractive in KOH; sphaerocysts absent. Endocystidia 

and laticiferous hyphae absent. Stipitipellis absent. Context absent. 

Hymenophoral trama 35-55 gm wide, of filamentous, interwoven, slightly 

gelatinised hyphae 3-4 gm diam, sphaerocysts and laticiferous hyphae absent; 

subhymenium 10-16 gm wide, not well-developed, ramose, of 1-2 tiers of irregular cells 

5-11 µm diam. Basidia 26-40 x 10-12 pm, clavate to cylindrical, hyaline, thin-walled, 

with 2 robust sterigmata 5-9 x 3-4 gm, tapering at apex. Cystidia 20-30 x 5-8 pm, 
cylindrical, clavate or rostrate with acute or obtuse apices and oily contents, yellow in 

KOH; absent or rare, scattered in hymenophoral trama, extending into hymenium. 

Spores 8-11 pm x 8-11 gm (9.59 ± 0.69 x 9.36 ± 0.62, n = 30-35), Q = 1.02-1.06, 

globose, orthotropic, symmetrical. Ornamentation incompletely amyloid, of spines 

connected by irregular ridges, ± 2-4 x 1.5-2 gm, in a complete reticulum, giving a 

"winged" appearance to the spore. Ridges amyloid along edges and partially along 

faces. Ornamentation fairly evenly distributed over the spore. Hilar appendix obscure, 

± 2-3 p,m long, central, symmetric; plage absent. 

ETYMOLOGY 

Specific epithet refers to the probable mycorrhizal associate, Nothofagus. 

HABIT AND DISTRIBUTION 

Hypogeous to emergent, solitary or in small groups. Associated, and probably 

mycorrhizal with Nothofagus menziesii and N. fusca. May in New Zealand: North 
Island. 

http:1.02-1.06
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COLLECTIONS EXAMINED
 

NEW ZEALAND, North Island: Gisborne, Urewera National Park, Huiarau Range, col.: 

M. Castellano, Trappe 15532 (HOLOTYPE), 25 May 1995; Gisborne, Urewera National 

Park, Huiarau Range, col.: M. Castellano, Trappe 15531, 25 May 1995; Taupo, Turangi, 

Kiko Track at each end of Kiko Rd., col.: M. Castellano, Trappe 15596, 29 May 1995; 

Taupo, Kaimanawa Forest Park, Clements Mill Rd., cot: M. Castellano, Trappe 15606, 

29 May 1995. 

DISCUSSION 

The winged spore ornamentation and basidia with two robust sterigamata of 

Gymnomyces nothofagi resemble those of Gymnomyces pterosporus. However, the 

basidia of G. nothofagus are consistently shorter than those of G. pterosporus. The 

gleba of G. nothofagi also has a distinct orange tint, while that of G.pterosporus is white 

or with brown patches. G. nothofagi also resembles G. costatisporus from Western 

Australia, in the basidia with two robust sterigmata, winged spore ornamentation and 

peridiopellis structure. Aside from the different mycorrhizal associate, the spore 

ornamentation differs also, the ridges are less distinct and more spinose, especially at 

the apices in G. nothofagi. 

Gymnomyces pallidus Massee and Rodway in Massee, Kew Bull. Misc. lnf. 1898: 
125 (1898). 

aOctaviania pallida (Massee and Rodway) G. Cunn., Proc. Linn. Soc. 

New S. Wales 60: 119 (1935). 

HOLOTYPUS: Tasmania, West coast, col.: L. Rodway, Rodway 299 (K), June 1896. 

ILLUSTRATIONS: Cunningham (1935) Proc. Linn. Soc. New S. Wales 60: pl. 33, fig. 

17; Peg ler and Young (1979) Trans. Brit. Mycol. Soc. 72: figs. 99-100; Lebel 1998c. fig. 

5. 6; fig. 6.29 A-F. 

Basidiomata 8-40 (6-9) x 5-32 (3-6) mm, globose to broadly convex-depressed or 

flattened somewhat irregularly and indented at base, sometimes exposing gleba. 
Peridial surface dry, smooth, initially creamy to pale yellow-brown, becoming mottled 
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with brown to dull brown, with overlying brown to red fibrils in patches especially at 

apex, sometimes evanescent. Context thin, fragile, off-white becoming sordid brown. 

Gleba initially white becoming ivory to pale yellow, developing brownish stains with 

age, loculate, chambers small, labyrinthoid. Stipe generally absent or present 1-4 x 

0.5-1 mm, inserted at an angle, not central, fused to gleba at apex 3-4 mm, appressed 

but free for lower portion, brownish context with yellowish surface; columella absent or 

1-2 mm x 3-5 mm, percurrent, rudimentary, context translucent white, tapering to apex. 

Odor and taste mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass off-white in the chambers of the dried gleba. 

Peridiopellis 10-25 gm wide, a dense turf of upright to repent, brown walled, rarely 

septate hyphal tips and cystidia 10-25 x 2-4.5 gm, cylindrical to ventricose with obtuse 

or acute apices, which may be agglutinated and repent, forming a thin tan-brown 

gelatinised layer in some specimens. Peddle! context 125-250 gm wide, composed of 

subgelatinous, interwoven, hyaline hyphae 3.5-4 grn diam with abundant straight to 

sinuous, refractive oleiferous hyphae 2-7 pm diam, some extending into the peridiopellis, 

sphaerocysts 12-22 gm diam in scattered nests, and occasional fusoid ventricose 

endocystidia; a narrow inner complete band of sphaerocysts 30-60 gm wide, sometimes 

present. Endocystidia absent. Stipitipellis absent or undifferentiated; columella 

context when present, heteromerous, mostly of interwoven, hyaline hyphae 1.5-3 gm 

diam with scattered nests of sphaerocysts 14-23 gm diam. 

Hymenophoral trama 17-28 gm wide, of loosely interwoven, hyaline hyphae 3-5 

diam, scattered inflated hyphae 4-6 p.m diam, sphaerocysts 12-28 gm diam in rare to 

abundant nests, and refractive oleiferous hyphae 2-6 gm diam; subhymenium well-

developed, 17-42 pm wide, of 2-3 tiers of ± isodiametric cells 6-10 gm diam, and 

scattered to abundant inflated cells 10-15 x 12-18 gm. Basidia 26-42 x 8-12 gm, 
clavate to cylindrical, hyaline mostly with 4 or some with 2 sterigmata 4-6 x 1-1.5 gm, 

curved. Cystidia 28-60 x 5-14.5 gm, cylindrical to ventricose or sometimes lecythiform, 

apex mucronate or obtuse, with some granular contents refractive golden in KOH; arising 

in trama, not extending beyond basidia, scattered, in some basidiomata abundant in 

patches. 

Spores 8-11 x 8-10 gm (9.15 ± 0.65 x 8.98 ± 0.75, n = 30-35), Q = 1.06-1.10, globose 

to subglobose, orthotropic and symmetrical, hyaline. Ornamentation amyloid, of 

abundant, mostly isolated, irregular warts and truncate rods or spines 0.5-1 p.m high, 1-2 

http:1.06-1.10
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a. b. 

Figure 6.29 Gymnomyces pallidus Massee & Rodway a. basidioma (10mm 
= 10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 



274 

elements rarely anastamosing at bases forming short lines <0.3 gm high. Hilar appendix 

prominent, 1-2 x 1-1.5 gm, tapering; plage inconspicuous, ornamentation slightly lower, 

inamyloid . 

ETYMOLOGY 

HABIT AND DISTRIBUTION 

Hypogeous, in largish groups. Associated, and probably mycorrhizal with 

Eucalyptus cypellocarpa, E. globoidea, E. daltympleana. April - May in Australia: 

Queensland, New South Wales, Victoria, Tasmania. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Razorback Mt, col.: N. Bougher, H6086, 5 

May 1992; Razorback Mt, col.: M. Castellano, H6088, 5 May 1992; Border Ranges 

National Park, Sheepstation Campground, col.: M. Castellano, H6062, 5 May 1992; 

Dorrigo National Park, col.: R. Schaefer, H5859, 1 May 1992; Gibraltar Gorge, col.: M. 

Castellano, H5939, 2 May 1992; Barrington Tops National Park, Mt Allyn elev. 500 m, 

coL: J. Trappe, H5731, 28 April 1992; Barrington Tops National Park, Barrington House, 

coL: J. Trappe, H5590, 28 April 1992; Barrington Tops National Park, Allyn Rd. elev. 

500 m, col.: J. Trappe, H5729, 28 April 1992; Dorrigo National Park, col.: M. Castellano, 

H5835, 1 May 1992; Yambulla State Forest, Nungara Rd., 1.5 km northeast at junction 

with Poole Rd., Claridge site #22, col.: J. Trappe, Trappe 18897, 5 June 1996; 

Yambulla State Forest, Nungara Rd., 1.5 km northeast at junction with Poole Rd., 

Claridge site #22, vJ. Trappe, Trappe 18896, 5 June 1996; 

QUEENSLAND: Brisbane Forest Park, col.: M. Castellano, H6153, 7 May 1992; 

D'Aguilar State Forest, Mt Glorius, col.: R. Schaefer, H6155; 7 May 1992; D'Aguilar 

State Forest, Mt Glorius, coL: N. Bougher, H6162, 7 May 1992; Donaldson State Forest 

elev. 1000 m, coL: J. Trappe, H6057, 5 May 1992; Collins Gap elev. 1100 m, coL: J. 

Trappe, H6051, 5 May 1992; just east of Mt Glorius village, col.: M. Castellano, H6048, 

4 May 1992; Collins Gap elev. 1100 m, coL: N. Bougher, H6049, 5 May 1992; 5 In 

west of Mt Glorius, coL: M. Castellano, H5999, 4 May 1992; Brisbane Forest Park, coL: 

N. Bougher, H6113,7 May 1992; D'Aguilar State Forest at summit of Mt Glorius Rd., col.: 

R. Schaefer, H6035, 4 May 1992; D'Aguilar State Forest at summit of Mt Glorius Rd., 
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col.: J. Trappe, H6022, 4 May 1992; Mothar Mt stop #2, coL: P. Reddell, H4125, 9 May 

1988; 12 km W of Mt Glorius, col.: R. Schaefer, H5964, 4 May 1992; 9 for West of Mt 

Glorius, coL: M. Castellano, H5985, 4 May 1992; 9 km W of Mt Glorius, col.: M. 

Castellano, H5997, 4 May 1992; Mt Glorius #6., coL: J. Trappe, H4258, 16 May 1988; 

Kirrama 3, coL: J. Trappe, H4715, 9 May 1991; Mothar Mt stop #2, coL: M. Amaranthus, 

H4118, 9 May 1988; Lamington Hwy., Lamington National Park, col.: M. Castellano, 

H6094, 6 May 1992; 

TASMANIA: Lemonthyme, coL: N. Malajczuk, H4782, 12 May 1991; Lemonthyme, 

col.: N. Malajczuck, H4784, 12 May 1991; Lemonthyme, Big Tree track, col.: M. 

Castellano, H4846, 12 May 1991; Lemonthyme, Big Tree track, v J. Trappe, H4766, 12 

May 1991; Mount Field National Park, Russell Falls, vM. Castellano & N. Malajczuk, 

H1543, 6 May 1990; Lemonthyme, Big Tree Track, col.: M. Castellano, H5090, 12 May 

1991; Lemonthyme, Big Tree track, col.: N. Malajczuk, H4775, 12 May 1991; West 

coast, col.: L. Rodway, Rodway 299 (HOLOTYPE), June 1896; Tasmania, col.: L. 

Rodway, HO 100525, June 1925; 

VICTORIA: Alpine National Park, Benambra-Corryong Rd., 1.6 km south of 
Sassafrass Gap. Claridge site #99, col.: A. Claridge & J. Trappe, Trappe 18277, 25 

May 1996; Nunniong State Forest, Bentley's Plain Rd., 0.2 km northwest of Bentley's 

Creek. Claridge site #104., col.: W. Colgan III, Trappe 18319, 26 May 1996; 

DISCUSSION 

The spore ornamentation of G. pallidus resembles Macowanites brunnescens, 

however these two species differ in several other features. Microscopically, 

Macowanites brunnescens has a tangled trichodermial peridiopellis and the hymenial 

cystidia are dimorphic, unlike G. pallidus which has a short, turf peridiopellis, and 

monomorphic hymenial cystidia. Macroscopically, the gleba and peridium of M. 

brunnescens in mature basidiomata becomes completely dark brown, unlike G. pallidus 

which may have some patches of brown but never becomes dark brown overall. 
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Gymnomyces pterosporus Lebel sp. fined. 

HOLOTYPUS: Victoria, Erskine River, Blanket leaf Picnic ground, col.: T. Lebel, Trappe 

14223 (MELU), 11 July 1993. 

ILLUSTRATIONS: Fig. 6.30 A-F; 6.34c. 

Basidlomata 20 x 37 mm, irregular subglobose. Peridial surface dry, smooth, 

white mottled with dark and pale brown, or almost completely dark brown. Gleba ivory 

to brownish white with areas of dark brown, loculate, chambers irregular, compacted or 

large ± 0.5-2 rrm wide. Stipe absent or present as a basal pad 1 x 1 mm, white; 
columella absent. Odor and taste mild. Latex absent. Chemical characters not 

recorded for fresh material. Spore color in mass off-white to very pale yellow. 

Peridiopellis 20-45 p,m wide, a turf of hyaline hyphal tips 7-28 x 2-3 pm and 

cystidia 25-39 x 2-4 gm, cylindrical to ventricose with mucronate or acute apices and 

some oily contents, becoming ± gelatinised and compacted to appear as a narrow cutis. 

Peridial context 120-400 pm wide, of interwoven, hyaline hyphae 2-3 p,m diam, 

scattered inflated hyphae 5-7 gm diam, and smooth, sinuous, refractive hyphae 3-6.5 

gm diam, golden in KOH, some extending into the peridiopellis. Stipitipellis absent. 
Context absent. 

Hymenophoral trama 10-30 gm wide, of interwoven, hyaline hyphae 2-3 pm diam, 

some short, inflated, septate hyphae 3-5 pm diam, and scattered, sinuous, refractive 

hyphae 4-7 gm diam, sphaerocysts absent; subhymenium 9-17 pm wide, poorly 

developed, ramose, of branching hyphae 2-4 pm diam and short inflated hyphae 3-6 pm 

diam. Basidia 40-65 x 7-12.5 pm, elongated clavate to irregular cylindrical, mostly 

hyaline but some with oily golden contents in KOH, with 2 robust sterigmata 5-9 x 1-2.5 

pm. Cystidia 18-38 x 5-10 pm, irregular cylindrical to clavate, with obtuse apices and 

granular contents refractive in KOH; arising in trama and extending into hymenium, rare to 

patchily abundant. 

Spores 8.5-13 x 8.5-13 pm (10.55 ± 0.86 x 10.48 ± 0.77, n = 30-35), Q = 1.01-1.05, 

globose, orthotropic. Ornamentation amyloid, a reticulum of irregular, branched, robust 

ridges 2-4 gm high x 1 gm wide, giving the spores a winged appearance. Some spores 

http:1.01-1.05
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with ornamentation appearing as robust isolated spines, and short ridges 2-4 gm high, 

coalescing more and more to form irregular branched ridges and wings in a partial to 

almost complete reticulum. Hilar appendix 2-3 x 1-2 gm, central, conical; plage absent. 

ETYMOLOGY 

Specific epithet refers to the "winged" spore ornamentation of high ridges, "pter- = 

winged. 

HABIT AND DISTRIBUTION 

Hypogeous in small groups. Associated, and probably mycorrhizal with Eucalyptus 

cypellocarpa. May-July in Australia: Victoria and Tasmania. 

COLLECTIONS EXAMINED 

AUSTRALIA, TASMANIA: Lemonthyme, below lodge, col.: N. Malajczuk, H4788, 12 

May 1991; Hill near Carnarvon, Rodway, H030013, June 1926; Cascades, col.: L. 

Rodway, H0113659, May 1899; Tasman Peninsula, col.: L. Rodway, Rodway 1278 

(FH), June 1915; Lemonthyme, col.: N. Malajczuk, H4789A, 12 May 1991. 

VICTORIA: Erskine River, Blanket leaf Picnic ground, col.: T. Lebel, Trappe 14223 

(HOLOTYPE), 11 July 1993; King lake National Park, Mason Falls Trailhead, col.: M. 

Castellano, H 6493, 14 June 1994. 

DISCUSSION 

Gymnomyces pterosporus resembles a number of other species with bisterigmate 

basidia, including Gymnomyces costatisporus from Western Australia, and 

Gymnomyces clelandii. However, the spore ornamentation of G. clelandii is less winged 

and more spinose and the basidia are much shorter and often monosporous, and in G. 

costatisporus the wings on the spores are more robust with fewer isolated spines and 

the basidia shorter. 
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Gymnomyces redolens (G. Cunn.) Pfister, Occ. Pap. Far low. Herb 9: 43 (1976). 

:.--E0ctaviania redolens G. Cunn., New Zeal. J. ScL Techn. 23B: 172 (1942). 

redolens (G. Cunn.) G. W. Beaton, Pegler and T. W. K. Young, 

Kew Bull. 39(4): 682 (1984). nom. invalid. 

HOLOTYPUS: New Zealand, North Island, Auckland, Te Aroha, 350 ft, col.: G. H. 

Cunningham, PDD 10141, (PDD), May 1940. 

ILLUSTRATIONS: Cunningham (1942) New Zeal. J. ScL Techn. 23B: p1.71.; Lebel 

and Castelllano (1998b) 5.12; Fig. 6.31 A-F; 6.34d. 

Basidiomata 5-26 x 8-22 mm, globose to subglobose or irregular, indented slightly 

around basal attachment in some basidiomata, rarely with an exposed gleba. Peridial 

surface some furrowing but generally smooth, slightly tomentose to glabrous, white to 

pale yellow with scattered brown spots, in age brownish white all over, drying pallid 

ochraceous. Context thin, locules showing through in patches,off-white. Gleba at first 

white to pale yellow becoming pale ochraceous to pale orange-brown with age, loculate, 

chambers small, irregular, compressed. Stipe absent; columella absent or rudimentary, 

percurrent, concolorous with gleba. Odor when fresh mild, pleasant somewhat like dried 

apricots; taste mild though in young specimens there may be a short-lived intense lemon 

taste. Latex absent. Chemical characters not recorded for fresh material. Spore color in 

mass hyaline, in the chambers of the dried gleba appearing pale cream-colored. 

Peridiopellis 70-155 gm wide, a dense turf of upright to repent, hyaline hyphal 

tips, 20-55 x 2-4.5 gm diam, becoming tangled and interwoven. Peridial context 150

450 gm wide, of tightly interwoven, non-gelatinised, hyaline hyphae 2-4 gm diam and 

sphaerocysts 12-22 pm diam in scattered nests. Endocystidia absent. Stipitipellis 
absent. Columella context when present, of interwoven, hyaline hyphae 2-3 grn 

diam. 

Hymenophoral trama 30-75 gm wide, of interwoven, hyaline hyphae 2-4.5 gm 

diam, not gelatinised, with sphaerocysts 12-27 gm diam in scattered nests; 

subhymenium not well-developed, 11-20 gm wide, ramose or appearing as 1-2 tiers of 

isodiametric cells 5-9 gm diam. Basidia 25-32 x 8-11 gm, ventricose clavate to 
globose clavate, hyaline, mostly with 1 or very few with 2 robust sterigmata 2-5 x1 gm. 



280 

Cystidia 24-49 x 8-15 pm, broadly ventricose with broadly rounded apices and few 

granular contents refractive in KOH; arising in subhymenium, not extending much 

beyond basidia, rare or absent. 

Spores 8.5-13.5 x 8.5-13 pm (11.04 ± 0.97 x 10.64 ± 0.84, n = 30-35), Q = 1.03

1.08, globose to subglobose, orthotropic and symmetric, wall hyaline. Ornamentation 

amyloid, a dense spiny reticulum of warts and spines 2-4 pm high, bases just 
coalescing or several joined at their bases by low lines 0.2-0.8 pm high or ridges ±1 -1.5 

pm high in a partial reticulum. Hilar appendix 1-1.5 x 0.5-1 pm, cylindrical, hyaline, 

obtuse; plage inconspicuous, inamyloid. 

ETYMOLOGY 

HABIT AND DISTRIBUTION 

Hypogeous, growing in scattered groups among leaf litter. Associated, and 

probably mycorrhizal with Leptospermum ericoides, Nothofagus fusca, Nothofagus 

menziesii, and Kunzea ericoides and Genistoma ligustrifolium. April - June in New 
Zealand. 

COLLECTIONS EXAMINED 

NEW ZEALAND, North Island: Auckland, Te Aroha, 350 ft, col.: G. H. Cunningham, 

PDD 10141, (HOLOTYPE), May 1940; Nelson, Dun Mt Track, col.: Stevenson 525 (zt 

70/720), 25 April 1949; Auckland, Piha Valley, col.: J. M. Dingley, PDD 12334,15 August 

1953; Taupo, Turangi, Kiko Rd. end, Kiko Track, coL: M. Castellano, Trappe 15597, 29 

May 1995; Bay of Plenty, Urewera National Park, Paptotare, coL: J. Trappe, Trappe 

15518, 25 May 1995; Bay of Plenty, Urewera National Park, Te Whaiti, col.: R.Beever 

#1439, Trappe 15526, 25 May 1995; Gisborne/ Wairoa, Pakarae Kumi Conserv. Area, 

coL: M. Castellano, Trappe 15534, 25 May 1995; Auckland, Kaipara Harbour South 

Head, Lake Ototoa Scenic Preserve, coL: M. Castellano, Trappe 16711, 4 June 1995; 

Auckland, Kaipara Harbour South Head, Lake Ototoa Scenic Preserve, col.: R. Beever, 

Trappe 16710, 4 June 1995; Dunedin, col.: J. R. J. Muorc, PDD 48514, 13 April 1936; 

Auckland, Titirangi, col.: J. M. Dingley, PDD 7227, 20 May 1950; Auckland, White Track, 
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Figure 6.31 Gymnomyces redolens Cunningham a. basidioma (10mm = 
10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Piha, col.: J. M. Ding ley, PDD, 18 Sept. 1970; North Auckland, Piha Valley, col.: J. M. 

Ding ley PDD, 10 June 1971; North Auckland, Piha, col.: J. M. Ding ley PDD 6355, March 

1949; Northland, Whangaruru, North Head Scenic Reserve, coL: R. Beever, PDD 

55422, 16 Nov., 1984; Coromandel, Little Barrier Island, Valley Track, coL: E.P. Laracy 

& R.Beever, PDD 55423, 15 June 1984; Waikato, Te Aroha, track to Bald Spur, coL: R. 

Beever 750, PDD48608, 30 April 1988; Waikato, Te Aroha, track to Bald Spur, coL: R. 

Beever 751, PDD48607, 30 April 1988. 

DISCUSSION 

Gymnomyces redolens is widely distributed in New Zealand. It differs from other 

New Zealand species in the spiny-reticulate ornamentation of the spores and basidia 

with one and two sterigmata. 

Gymnomyces rodwayll Lebel sp. fined. 

HOLOTYPUS: Tasmania, Cradle Mt, Speeler Track, col.: M. Castellano, H5058 

(H0),13 May 1991. 

ILLUSTRATIONS: Fig. 6.32 A-F; 6.25e. 

Basidiomata 6-13 x 7-30 mm, subglobose with an indented base. Peridial surface 

dry, smooth to felty, white at first then staining brown to olive-brown. Gleba white at 

first becoming ivory with some brown stains, loculate, chambers small, ± similar size; 

moist when cut fresh, trama drying darker than hymenium. Stipe absent or present as a 

rudimentary 1 x 1 mm, greyish white basal pad; columella absent. Odor and taste not 

distinctive, mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass white to pale cream. 

Peridiopellis undifferentiated, of hyphal tips 2-3.5 gm diam extending from context 

to the peridiopellis, mostly repent, may be somewhat compacted and agglutinated. 
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Peridial context 60-240 pm wide, of interwoven, hyaline hyphae 2-3.5 gm diam, 

sphaerocysts absent. Endocystidia absent. Stipitipellis absent. Context absent. 

Hymenophoral trama 22-38 pm wide, of interwoven, inflated, short, hyaline 

hyphae 2-5 pm diam, sphaerocysts absent; subhymenium 9-16 gm wide, not well-

developed, ramose, with hyphae 2-4 pm diam and irregular cells 5-10 pm diam 

intermixed. Basidia 38-46 x 8-12 gm, ventricose to cylindrical, hyaline, thin-walled, with 

2 robust sterigmata 5-11 pm x 2 gm, with a broad cylindrical base and tapering at the 

apex. Cystidia 30-62 x 5-8 pm, narrowly clavate to cylindrical with obtuse apices, and 

golden granular contents refractive in KOH; arising in trama, abundant. 

Spores 10-12 x 10-12 pm (10.85 ± 0.61 x 10.65 ± 0.56, n = 30-35), Q = 1.01-1.05, 

globose, orthotropic. Ornamentation incompletely amyloid, of mostly isolated, curved or 

sinuous, robust spines and rods 2-4 gm high, connected at the base in clusters of 2-3 or 

in short ridges, irregular in height, widths and shape. The edges and sides of spines, 

rods and connecting ridges patchily amyloid. Hilar attachment hyaline, small 1-2 x 1 pm, 

central; plage absent. 

ETYMOLOGY 

Specific epithet refers to L. Rodway, an emminent Tasmanian mycologist, who made 

extensive collections of sequestrate fungi in Tasmania. 

HABIT AND DISTRIBUTION 

Hypogeous in medium to large groups. Associated, and probably mycorrhizal with 

Leptospermum sp. and Nothofagus cunninghamii. May in Australia: Tasmania. 

COLLECTIONS EXAMINED 

AUSTRALIA, TASMANIA: Cradle Mt, Speeler Track, col.: M. Castellano, H5058 

(HOLOTYPE),13 May 1991; Cradle Mt, Speeler Track, coL: M. Castellano, 5033, 5028, 

13 May 1991; Cradle Mt, Speeler Track, col.: J. Trappe, H4814, 13 May 1991; Cradle 

Mt, Rd. to Lake Dove, col.: M. Castellano, H5050, 13 May 1991. 

http:1.01-1.05
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a. b. 

Figure 6.32 Gymnomyces rodwayi Lebel sp. prov. a. basidioma (10mm = 
10mm); b. pellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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DISCUSSION 

Several species of Gymnomyces have bispored basidia, but only G. redolens also 

has spores ornamented with mostly isolated, tall spines connected by low ridges. 

However, on spores of G. redolens, the spines and the connecting lines are more 

robust, and the basidia and cystidia are shaped differently. None of the other species of 

Gymnomyces or Rodwaya associated with Nothofagus have the same combination of 

characters. 

Gymnomyces tapawericus Lebel sp. fined. 

HOLOTYPUS: New Zealand, Murchison, Tapawere Rd., col.: J. Trappe, M. 

Castellano & M. Amaranthus, Trappe 12607 (PDD), 25 Sept. 1992. 

ILLUSTRATIONS: Fig. 6.33 A-G; 6.44f. 

Basidiomata 3-9 (15) x 5-13 (27) mm, subglobose to irregular, indented slightly at 

central base around stipe, if present. Peridial surface dry, smooth or radially rugose at 

base, white to pale olivaceous, bruising pale purple-brown, to black on some 
specimens. Gleba white to ivory in youth, in age developing brown areas, loculate, 

chambers small, dense. Stipe absent or rarely present, 1-3 x 1-2 mm, white, solid, 

enclosed by gleba; columella 0.5-3 mm wide, percurrent or not, present in most 

basidiomata, sordid white. Odor not distinctive; taste mild. Latex absent. Chemical 

characters not recorded for fresh material. Spore color in mass cream-colored. 

Peridlopellis 30-64 gm wide, a trichodermium of septate, inflated hyphae 4-11 pm 

diam, appearing as irregularly shaped cells, with terminal cells a dense to patchy turf, of 

upright to repent cystidia 35-53 x 5-9.5 gm, elongated clavate or cylindrical, with granular 

contents refractive in KOH. Peddle! context 35-80 pm wide, of short, interwoven, ± 

parallel, hyaline hyphae, 1.5-3.5 pm diam, sphaerocysts absent. Endocystidia and 

laticiferous hyphae absent. Stipitipellis when present, 7-13 pm wide, a cutis of 
hyphae 2-4 gm diam. Context of interwoven, hyaline hyphae 2-4 pm diam. 
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Hymenophoral trama 16-28 gm wide, of interwoven, hyaline hyphae, 1-3 gm diam, 

sphaerocysts absent; subhymenium 9-17 gm wide, cellular-ramose, with 1-2 tiers of ± 

isodiametric cells 4-13 x 4-10 gm. Basidia 25-35 x 10-12 gm, globose clavate to 

clavate, hyaline, with 4 sterigmata 5-7 tun long, slightly incurved. Cystidia 39-60 x 8

11 gm, clavate to cylindrical or fusoid, with obtuse to mucronate apices and granular 

contents, refractive in KOH; especially abundant in immature basidiomata, arising in 

subhymenium, protruding beyond basidia. 

Spores 10-12 (14) x 9-10.5 (14) gm (10.78 ± 0.68 x 9.6 ± 0.58, n = 30-35), Q = 1.1

1.16, subglobose to ellipsoid, orthotropic. Ornamentation amyloid, a partial reticulum of 

isolated warts and low ridges of warts, connected into short branching lines, 0.5-0.8 tun 

high. Some spores with incompletely amyloid spore ornamentation, only the apices of 

warts and ridges amyloid. Hilar appendix small, 1-2 x 1 gm, central, hyaline, 

inconspicuous; plage absent. 

ETYMOLOGY 

Specific epithet refers to the collection location, Tapawere Rd. 

HABIT AND DISTRIBUTION 

Hypogeous in small groups. Associated, and probably mycorrhizal with Nothofagus 

sp. or Leptospermum sp. September in New Zealand: Murchison. 

COLLECTIONS EXAMINED
 

NEW ZEALAND: Murchison, Tapawere Rd., R. Beever, col.: M. Castellano, & M.
 

Amaranthus, Trappe 12611, 15 Sept. 1992; Murchison, Tapawere Rd., col.: M.
 

Amaranthus, Trappe 12619, 25 Sept. 1992; Murchison, Tapawere Rd., col.: J. Trappe,
 

M. Castellano & M. Amaranthus, Trappe 12607 (HOLOTYPE), 25 Sept. 1992; 

Murchison, Tapawere Rd., coL: J. Trappe, Trappe 12615, 25 Sept. 1992; Murchison, 

Tapawere Rd., coL: M. Castellano, & M. Amaranthus, Trappe 12609, 25 Sept 1992; 

Murchison, West Bank of Matakitaki by Johnson Creek, col.: J. Trappe, Trappe 12573, 

24 Sept. 1992; Glenhope - Tapawere Rd., v J. Trappe, Trappe 12622, 25 Sept. 1992; 

Murchison, Glenhope - Tapawere Rd., col.: J. Trappe & R. Beever, Trappe12621, 25 

Sept. 1992. 
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a. b. 

d. 

f.e. 

Figure 6.34 a. Gymnomyces longisporus; b. Gymnomyces nothfagi; c. 
Gymnomyces pterosporus; d. Gymnomyces redolens; e. Gymnomyces rodwayi; 
f. Gymnomyces taperwaricus. 
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DISCUSSION
 

Other species of Gymnomyces with a partially reticulate spore ornamentation lack 

the turf of clavate peridial cystidia, and robust hymenial cystidia of G. tapawericus which 

resemble those of many sepcies of Cystangium. 

Gymnomyces westresii Lebel sp. fined. 

HOLOTYPUS: Tasmania, Lemonthyme, Big Tree Track, col.: J. Trappe, H4747 (HO), 

12 May 1991. 

ILLUSTRATIONS: Fig. 6.35 A-G; 6.44a. 

Basidiomata 8-22 x 8-30 mm, subglobose to irregular and lobed or deeply 
furrowed, the base often indented, with locules exposed. Peridial surface dry, very 
pale yellow with orange to brick-red or brown streaks and patches, or overall pale 

yellow to pale brownish-yellow, becoming dull yellow after a few hours. Gleba cream-

colored to pale yellow, sometimes with brown stains, loculate, chambers small, dense. 

Stipe absent or present as small basal pad 1 x 1 mm, white; columella absent or 

rarely present, thin <0.5 mm wide, percurrent, white. Odor and taste mild. Latex absent. 

Chemical characters not recorded for fresh material. Spore color in mass off-white. 

Peridiopellis 10-24 p.m wide, a narrow, tangled trichodermium of smooth, thin-

walled, hyaline hyphae 2-5 p.m diam, the end cells 7-20 x 3-4 gm, tapering or cylindrical 

with mucronate or acute apices, and granular or oily contents in KOH. Peridial context 

60-130 gm broad, of interwoven, hyaline hyphae 2-3 pm diam, and scattered 
endocystidia 5-16 x 3-4 gm, cylindrical to clavate, with refractive golden oily contents in 

KOH, scattered throughout peridial context. Sphaerocysts absent. Stipitipellis 
undifferentiated from context. Context of interwoven, hyaline hyphae 2-3.5 gm diam, 

intermixed with some scattered, inflated hyphae 4-6 p.m diam. 

Hymenophoral trama 15-35 gm wide, of interwoven, hyaline hyphae 2-4 p.m diam, 

with sinuous, refractive hyphae 3-7 pm diam, scattered throughout, and scattered 

inflated elements, 4-11 x 2-7 gm, sphaerocysts absent; subhymenium 14-29 gm wide, 

not well-developed, cellular- ramose, with 1-2 tiers of irregular cells 5-13 pm diam. 
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Basidia 26-42 x 8-11 gm, clavate to ventricose, hyaline, thin-walled, mostly with 4 or 

some with 2 sterigmata up to 6 gm long. Cystidia 22-45 x 5-10 gm, smooth walled, 

slender fusiform to cylindrical, with rounded or mucronate apices, hyaline or with some 

granular contents refractive golden in KOH; abundant, rarely beyond basidia, arising in 

subhymenium and trama. 

Spores 8-10 x 7.5-9 tun (8.89 ± 0.58 x 8.3 ± 0.57, n = 30-35), Q = 1.05-1.12, 

globose to subglobose, orthotropic. Ornamentation amyloid, of dense labyrinthine warts 

and lines 0.5- 0.8 gm high, in a rugose partial to almost complete reticulum. Warts 

ranging from isolated to clustered in groups or short lines, which are connected by rugose 

lines of similar height, not becoming smaller near hilar appendix. Hilar appendix small, 1

2 x 1 -2 gm, hyaline, symmetric, central; plage absent. 

ETYMOLOGY 

The specific epithet refers to W. Colgan III, ecologist and mycologist from Oregon, 

who volunteered for several trips and colelcted many sequestrate fungi during this 

study. 

HABIT AND DISTRIBUTION 

Hypogeous, in small to large groups. Associated, and probably mycorrhizal with 

Eucalyptus globulus, E. obliqua; E. cypellocarpa, E. baueriana, E. albens, E. 

macroryncha, E. delegatensis, Pittosporum undulatum, Acacia smithii. May-July in 
Australia: Tasmania, Victoria and Queensland. 

COLLECTIONS EXAMINED 

AUSTRALIA, QUEENSLAND: 15 km west of Mt Glorius, col.: N. Bougher, H5944, 4 

May 1992; 15 km west of Mt Glorius, col.: J. Trappe, H5947, 4 May 1992; 12 km west 

of Mt Glorius, col.: N. Bougher, H5961, 4 May 1992 

TASMANIA: Lemonthyme, Big Tree Track, coL: J. Trappe, H4747 (HOLOTYPE), 12 

May 1991; Lemonthyme, Big Tree Track, coL: J. Trappe, H4760, H4758, H4762, 12 

May 1991; Lemonthyme, Big Tree track, coL: M. Castellano, H4777, H5097, H5087, 11 

May 1991; Camden Rd. East of Launceston, col.: N. Malajczuk, H1398, 3 May 1990; 

Spring Hill, col.: R. Young, H1520, 5 May 1990; Hobart, base of Mt Wellington, col.: M. 

Trappe, H5357,17 May 1991; Hobart, Waterworks, col.: N. Bougher, H5229,17 May 
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1991; Lemonthyme, below Lodge, col.: N. Malajczuk, H4789c, H4783, 12 May 1991; 

Hobart, Ridgeway Park, Ridgeway Rd., coL: J. Trappe, Trappe 14443, 15 July 1993; 

Spring Hill, col.: M. Castellano, H1526, 5 May 1990; 

VICTORIA: East Gipps land, Peters Creek Rd., 0.3 km northeast of Omeo Hwy, 

Claridge site 4, coL: A. Claridge, W. Colgan III, Trappe 18517, 30 May 1996; East 

Gipps land, Alpine National Park, Benambra-Corryong Rd., 2.7 km north of Wild Boar 

track. Claridge site #99, col.: J. Trappe, Trappe 18265, 25 May 1996; East Gipps land, 

Alpine National Park, Benambra-Corryong Rd., 0.4 km north of Rwap track. Claridge site 

#96., coL: J. Trappe, Trappe 18238, 25 May 1996; Red Bluff Reserve, end of Cliff Rd. 

Claridge site #109., col.: A. Claridge & A. Jumponnen, Trappe 18362, 26 May 1996; 

Nunniong State Forest, Nunniong Rd., 2.8 km south of Low Saddle track. Claridge site 

#103., coL: A. Jumponnen, Trappe 18308, 26 May 1996; East Gipps land, Alpine 

National Park, Barry Way, 1.1 km south of crossing Bridle Creek. Claridge site #86., col.: 

A. Claridge & W. Colgan III, Trappe 18149, 24 May 1996; East Gipps land, Alpine 

National Park, Benambra-Corryong Rd., 1.6 km south of Sassafrass Gap. Claridge site 

#99, col.: J. Trappe, W. Colgan Ill, Trappe 18284, 25 May 1996; Errinundra National 

Park, Goonmirk Rocks Rd., of junction with Aspen Battery track. Claridge site #120., coL: 

A. Jumponnen, Trappe 18448, 28 May 1996; 

DISCUSSION 

This species may well turn out to be a species cluster, there seems to be two very 

similar groups which differ only in the structure of the subhymenium, one group has a 

well-developed subhymenium of inflated cells, the other has a ramose to poorly 

developed cellular subhymenium. In all other microscopic and macroscopic features 

these two groups resemble each other and so are retained as one species. 

Gymnomyces westresii resembles G. hellyerensis in many features, but the basidia 

are smaller and the spore ornamentation less robust, but more reticulate in G. westresii. 
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Macowanites Kalchbr., Hedwigia 15 (8): 115-116 (1876 a). 

"MacOwanites agaricinus Kalchbr. Peridie halbrund, fast knollig, 11/2-2" dick, oben 

berindet, etwas rauh, schmutzig braun, abwarts in einen vollen, zylindrischen Stiel 

verlangert, innen bleich, in der Axenrichtung des Stieles bis zum Scheitel derbfleischig, 

gegen die Peripherie zu zellig. - Die vom weissen Hymenium bekleideten Holzzellen 

rundlich, 11/2-1"' breit, unterhalb verlangert, offen, am Stiel strahlig herablaufend. -

Basidien 2-3 sporig. Sporen warzig, farblos. - Geruch stark, knoblauchartig. -

Wahrscheinlich essbar. 

Im Grase, am Fuss alter Stamme der Acacia horrida, bei Somerset east in Sudafrika 

(Kap land) durch Prof. Mac Owan." 

Basidiomata 10-50 mm, variable shape, generally with a well-developed stipe. 

Peridium surface smooth or tomentose, variable in color, margin free from stipe or not. 

Gleba variously colored, sublamellate to loculate, chambers variable in size and shape. 

Stipe robust, solid, central; columeila percurrent. Latex absent. Peridiopellis a 
trichodermium, cutis or undifferentiated, sometimes gelatinised but never an epithelium. 

Hymenophoral trama heteromerous or not. Basidia 2- or 4-spored, cylindrical to 

broadly clavate. Cystidia absent or present, varying in size and shape. Spores 

generally heterotropic, more rarely orthotropic, from globose to ellipsoid, with a variable 

spore ornamentation, ranging from isolated spinose to completely reticulate, plage 

inconspicuous. (Lebel 1998). 

HOLOTYPUS. Macowanites agaricinus Kalchbr. Hedwigia 15 (8): 115-116 (1876a). 

MacOwan 1211 (New York). Epigeous in grass at the foot of an Acacia horrida tree. 

Collected February 1876, South Africa, Somerset east. 

Key to Australian and New Zealand species of Macowanites 

1A. Gleba lamellate or sublamellate, hymenial cystidia large, prominent 

common. 2. 

1B. Gleba loculate; hymenial cystidia variable in size and prominence 

5. 
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2A. Peridium brownish-black; gleba brown. M. schaeferii 

2B. Peridium pale, yellowish; gleba white to pale yellow. 3. 

3k Peridium pale yellow or with olive tint; spores globose 9-10 

gm; 2 types of hymenial cystidia present. M. olivaceus 

3B. Peridium pale yellow or bright yellow when immature or with 

patches of pink or red, mature bright red overall or patchy red; 

spores ellipsoid to broadly ellipsoid 8-10.5 x 6.5-8 gm; one 

type of hymenial cystidia present. 4. 

4A. Spores 8-10 x 6-7.5 gm, ellipsoid, ornamentation mostly 

in small clusters of 2-3 connected by low fine lines in a partial 

reticulum. Nothofagus. New Zealand. M. carmineus 

4B. Spores 8-10.5 x 6.5-9 gm, broadly ellipsoid, ornamentation 

with more connections between elements in a partial reticulum. 

Eucalytpus. Western Australian. M. luteiroseus 

5A. Spore ornamentation isolated. 6. 

5B. Spore ornamentation reticulate or partially reticulate. 9. 

6A. Spore ornamentation 2-3 gm high, spores 9-10 gm 

globose; peridial cystidia absent, peridiopellis a cutis. M. sinuatus 

6B. Spore ornamentation < 1 gm high; spore size and 

shape variable peridial cystidia present cylindrical or 

clavate. 7. 
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7A. Spores small, 6-6.5 x 7-7.5 gm, subglobose, plage amyloid; 

peridiopellis an irregular trichodermium with short terminal cystidia 

10-17 x 2-3 gm M. nothofagi 

7B. Spores larger, 8-10 x 8-10 gm, globose or subglobose, plage 

inamyloid; peridiopellis a trichodermium or turf, with cystidia 

> 25 gm long. 8. 

8A. Spores 8.5-10 x 8.5 -10 gm globose to subglobose, 

ornamentation of isolated rods and warts irregular in size, 

shape and height, irregular amyloidity; peridiopellis an irregular 

trichodermium with elongated, cylindrical cystidia 35-125 

x 4-7 gm; 2 types hymenial cystidia; gleba ivory 

becoming dark brown. M. brunnescens * 

8B. Spores 7.5-9 x 8-9.5 gm globose to subglobose, 

ornamentation of fine isolated spines, completely amyloid; 

peridiopellis a turf of clavate cystidia, 25-60 x 4-10 gm; 

1 type hymenial cystidia; gleba ivory with brown or olive 

patches. M. reddellii 

9A. Spore ornamentation a spiny-reticulum > 1 gm high. 10. 

9B. Spore ornamentation a low partial reticulum < 0.5 gm high 11. 

10A. Peridium white to ivory, often with sand attached; 

ornamentation completely amyloid. M. pumicoides* 

10B. Peridium ivory, handling overall dark brown; 

ornamentation of smaller spores amyloid, larger spores 

dextrinoid or very lightly amyloid. M. variisporus* 
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11A. Subhymenium composed of sphaerocysts 10-22 p.m diam; 

hymenophoral trama a narrow hyphal strand; basidia small 

15-27 x 7-9 gm; hymenial cystidia 25-31 gm long,clavate not 

extending beyond hymenium. M. youngii 

11B. Subhymenium of ± isodiametric cells, 6-12 gm; hymenophoral 

trama broader; basidia larger 28-40 x 7-12.5 pm; hymenial 

cystidia 55-75 gm long, rostrate extending beyond hymenium. M. rostraticystidium* 

Macowanites brunnescens Lebel sp. fined. 

HOLOTYPUS: Queensland, Atherton Tablelands, Davies Creek State Forest, 1.7 In 

from end of Davies Creek Rd., col.: M. Castellano, Trappe 13484 (BRI), 6 March 1994. 

ILLUSTRATIONS: Fig. 6.36 A-G; 6.44b. 

Basidiomata 9-20 x 12-30 mm, subglobose to flattened, with indented base. 

Peridial surface smooth, or pitted and irregularly furrowed, glabrous to minutely rimose

tesselate, ivory to pale brownish yellow developing brown patches, eventually 

becoming dark brown overall; in places worn away to expose the glebal surface. Gleba 

at first white or very pale cream, soon developing brown stains and finally dark brown 

throughout, loculate, chambers small, compressed. Sti pe either 1-7 x 1-2 mm, solid, 

concolorous with peridium or off-white, protruding past peridium 2-3 mm, or reduced to a 

small, 1 x 1 mm, fragile brown basal pad; columella 0.5-2 mm wide, percurrent, 

concolorous with gleba or pale sordid brown. Odor mild, chlorinaceous; taste slowly but 

strongly acrid. Latex absent. Chemical characters not recorded for fresh material. Spore 

color in mass off-white to pale brown. 

Peridlopellis 25-125 pm wide, a tangled trichodermium of septate, elongated, 

branched, hyaline hyphae 50-125 x 4-6 pm, the terminal cells 10-15 x 7-12 pm, 

sometimes inflated, fusoid or clavate with obtuse or mucronate apices, pigmented 
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granular contents orangish brown in KOH, and an underlying 15-25 gm wide, narrow 

gelatinised layer of hyaline hyphae 2-4 grn diam appearing ± isodiametric. In younger 

basidiomata, the peridiopellis appearing to be a hymeniform turf, of tightly packed 

together 25-35 x 3-7 gm, clavate to cylindrical cells, with an overlying gelatinous layer 

12-18 pm thick. Peridial context 120-240 gm wide, of gelatinised, interwoven, hyaline 

hyphae 3-5 gm diam, with scattered refractive sinuous hyphae 3-6 tun diam, and 

scattered inflated cells 9-15 gm diam. Stipitipellis 9-15 pm wide, a turf of hyphal tips 

2-4 gm diam and scattered, inflated, fusoid or ventricose cystidia 8-11 x 3-6 gm, with 

obtuse or acute apices. Context of interwoven, hyaline hyphae 2-4 gm diam, and 

sphaerocysts 12-22 pm diam in scattered nests. 

Hymenophoral trama 110-170 tun wide, of interwoven, subgelatinous hyaline 

hyphae 3-6 pm diam and scattered, sinuous refractive hyphae 4-8 gm diam, 
sphaerocysts absent; subhymenium 10-18 gm wide, cellular-ramose, with 1-2 tiers of 

irregularly shaped cells 5-12 gm diam. Basidia 31-38 x 10-15 gm, clavate, tapering at 

apex slightly, hyaline or some with golden contents refractive in KOH, with 2 or 4 

sterigmata 4-7 gm long. Cystidia dimorphic, the most abundant, 35-140 x 10-18 gm, 

clavate or cylindrical with obtuse apices and some granular refractive contents; arising in 

the subhymenium, protruding well past basidia; also common, 25-40 x 3-7 gm, cylindrical 

or fusoid with obtuse or acute apices and oily contents golden in KOH; arising in trama 

and subhymenium, but rarely extending past basidia. 

Spores 8 -10 x 8 -10 gm (9.08 ± 0.61 x 8.93 ± 0.59, n = 30-35), Q = 1.01-1.07, 

globose to subglobose, orthotropic. Ornamentation often incompletely amyloid, of 

isolated rods and warts ±1 gm high and up to 0.8 pm wide, irregular in shape, size and 

height, often slightly curved; rarely the bases of 1-2 elements coalescing. Apices or 

sides of rods or warts partially amyloid, giving spore an irregular, messy appearance. 

Hilar appendix central, hyaline, small 1-2 gm high; plage absent. 

ETYMOLOGY 

Specific epithet refers to the eventual, complete browning of the peridium and gleba. 
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HABIT AND DISTRIBUTION
 

Hypogeous to emergent in small groups. Associated, and probably mycorrhizal with 

Eucalyptus saligna, E. maculatus, E. tereticomis, Allocasuarina torulosa; and 

Allocasuarina littoralis E. johnstonii, Acacia sp., Leptospermum. April - July in Australia: 

Queensland, New South Wales and Victoria. 

COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: Allyn Rd., elev. 800 m, col.: M. Castellano &
 

J. Trappe, H5713, 28 April 1992; Allyn Rd. elev. 800 m, col.: R. Schaeffer, H5720, 28 

April 1992; Razorback Mt, coL: M. Castellano & R. Schaeffer, H6089, 5 May 1992; 

Gibralter Gorge, coL: M. Castellano, H5939, 2 May 1992; 

QUEENSLAND: 12 km west of Mt Glorius, coL: J. Trappe, H5974, 4 May 1992; 
Platypus Creek, coL: P. Reddell, H4007, 2 May 1988; Kennilworth stop1, coL: P. 

Reddell, H4157, 12 May 1988; Mt Edwards Ski Zone Rd., coL: M. Castellano, H4289, 

17 May 1988; just North of Mt Nebo on Mt Nebo Rd., coL: R. Young, H4602, 30 April 

1990; 15km W of Mt Glorius, col.: J. Trappe, H5949 4 May 1992; Atherton Tablelands, 

Davies Creek State Forest, 1.5 km from end of Davies Creek Rd., coL: M. Castellano, 

Trappe 13481, 6 March 1994; Atherton Tablelands, Davies Creek State Forest, 0.7 in 

from end of Davies Creek Rd., col.: M. Castellano, Trappe 13471, 6 March 1994; 

Atherton Tablelands, Davies Creek State Forest, 1.7 km from end of Davies Creek Rd., 

coL: M. Castellano, Trappe 13484 (HOLOTYPE), 6 March 1994; Atherton Tablelands, 

Davies Creek State Forest, 1.5 km from end of Davies Creek Rd., coL: D. Arora, Trappe 

13465, 6 March 1994; Cunninghams Hwy, Clayton Gully, col.: N. Bougher, H4278, 17 

May 1988; Brisbane Forest Park, coL: N. Bougher, H6149, 7 May 1992; Brisbane 
Forest Park, col.: M. Castellano, H6152, 7 May 1992; 

VICTORIA: 9.68 km from Jamieson turnoff on Jamieson Eildon Rd., coL: M. 

Castellano, Trappe 14168, 10 July 1993; Jamieson-Mansfield Rd., 18.6 km north of 

Jamieson, col.: M. Castellano, Trappe 14100, 9 July 1993; 

DISCUSSION 

Resembles Gymnomyces pallidus in the spore ornamentation. Differs in the change 

in color to dark brown of theperidium and gleba, the two types of hymenial cystidia and 

trichodermial peridiopellis. Macroscopically has a distinct stipe which G. pallidus lacks. 
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Macowanites carmineus R. F. McNabb, New Zeal. J. Bot. 9: 359 (1971). 

HOLOTYPUS: New Zelaland, Nelson, Buller County, Karamea, Umere, co/.: R. F. R. 

McNabb, PDD 26560 (PDD), 8 January 1968. 

ILLUSTRATIONS: McNabb (1971), New Zeal. J. Bot. 9: figs.; Lebel (1998c) fig. 5.10; 

Fig. 6.37 A-F. 

Basidiomata 30-60 mm diam, hemispherical to depressed-globose with strongly 

involute margins when young, centrally depressed with involute margins at maturity, 

stipitate. Pileal surface slightly viscid, glabrous to slightly pruinose, bright carmine red 

to madder red, red pigment leaching under wet conditions. Context white, firm, 

unchanging with age. Gleba chalk white, sublamellate, attached to apex of stipe

columella, convoluted, glebal plates fragile, radiating from stipe-columella to margin, 

forming narrow chambers exposed at lower margin of pileus. Stipe 30-55 x 14-18 mm, 

more or less equal, or slightly tapered at base, solid to hollowed, dry, subglabrous, 

faintly longitudinally striate, surface and context chalk white; columella percurrent, 

simple, white. Odor and taste mild. Latex not observed. Chemical characters: formalin 

on context - no reaction; phenol on context - slowly deep vinaceous; FESO4 on context 

no reaction; guaicol on stipe-columella base - no reaction; KOH on peridium - bleaching 

action on red color leaving pallid orange area, on context - faint yellow; NH4OH on 

peridium - faint purplish flush, context - no reaction. Spore color in mass in the chambers 

of the dried gleba appearing cream-colored. 

Peridiopellis 92-155 j.trn wide, a trichodermium palisade composed of short, 

filamentous, septate, thin-walled hyaline hyphae 3-5 gm diam, arising from connective 

hyphae or inflated cells 14-29 gm diam; terminal cells with bluntly acuminate, rounded or 

occasionally inflated apices, trichodermium becoming disorganised with age and 

somewhat gelatinised. Pileal context 70-110 gm wide, heteromerous, composed of 

interwoven, hyaline hyphae 2-3.5 gm diam and abundant sphaerocysts 12-29 gm diam 

in nests. Endocystidia absent. Stipitipellis composed of interwoven hyphae 2.5-4.5 

gm diam, terminal cells aggregated and projecting in places. Stipe-columella context 

heteromerous, of interwoven, hyaline hyphae 2-3 gm diam and abundant sphaerocysts 

17-25 gm diam in nests. 



301 

Hymenophoral trama 52-85 gm wide, heteromerous, of interwoven, hyaline 

hyphae 2-4 gm diam and isolated nests of sphaerocysts 12-24 gm diam; subhymenium 

well-developed, 18-28 gm wide, of 2-3 tiers of ± isodiametric cells 4-11 Lun diam 

(somewhat compressed). Basidia 21-39 x 8.5-12 gm, hyaline, clavate, with 4 
sterigmata 4-7 gm long. Cystidia 60-87 x 10-17.5 gm, hyaline, broadly fusiform with 

acuminate or mucronate apices, sometimes clavate with or without mucronate apices, 

thin-walled, contents refractive in KOH; not or only slightly projecting beyond basidia, 

scattered. 

Spores 8-10.5 (12) x 6-7.5 (8.5) gm (9.1 ± 0.34 x 6.9 ± 0.22, n = 30-35), Q = 1.23

1.27, broadly ellipsoid, heterotropic and asymmetric, wall hyaline. Ornamentation 

amyloid, of warts 0.4-0.8 gm high, often 2 or more joined by fine, low lines to sometimes 

form a partial reticulum, with scattered isolated elements. Hilar appendix eccentric, 

conspicuous, tapered, 0.5-1 x 1-2 gm; plage indistinct, inamyloid. 

ETYMOLOGY 

Specific epithet refers to the carmine red colored pileus. 

HABIT AND DISTRIBUTION 

Epigeous, solitary or in small groups. Associated, and probably mycorrhizal with 

Nothofagus menziesii. January in New Zealand. 

COLLECTIONS EXAMINED
 

NEW ZEALAND: Nelson, Buller County, Karamea, Umere, col.: R. F. R. McNabb,
 

PDD 26560 (Holotype), 8 January 1968.
 

DISCUSSION 

This was the first Macowanites to be described from Australia or New Zealand. 

Macroscopically M. carmineus is very like a Russula, in the large size of the basidioma, 

expanded peridium exposing the lamellae, and heterotropic spores, however a spore 

print was unobtainable. Anastamoses between lamellae are common and formed 

irregularly. Until further collections with less robust stipe and more irregular gleba can be 

examined no determination of whether this is truly a Macowanites or just a distorted 

Russula can be made. None of the other taxa described in this paper are as large, with 

as robust a stipe and lamellate to sublamellate gleba, and bright red peridium. 
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Figure 6.37 Macowanites carmineus McNabb a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Macowanites luteiroseus Bougher, Mycotaxon 58: 37-48(1997). 

HOLOTYPUS: Western Australia, Walpole-Nornalup National Park, Nunn Rd., col.: K. 

Syme, PERTH 04259661 (isotype H7142 at CSIRO). 

ILLUSTRATIONS: Bougher (1997), Mycotaxon 58: figs 1-6.; Lebel (1998c) fig. 5.11; 

Fig.6.38 A-F. 

Basidiomata 8-35 rrm diameter, globose to hemispherical when immature, 

expanding to broadly convex with strongly incurved margin at maturity, becoming 

ellipsoid or flattened convex with incurved margin receeding from stipe to expose 

hymenophoral trama, margin entire. Peddlel surface dry, minutely soft velutinous when 

young, becoming smooth, often with a whitish bloom when mature. Color varies 

between basidiomata: when young uniformly pale yellow or cream (2A3) or brighter 

pastel yellow (3A4), at maturity either entirely pale yellow or with pale rosaceous 

mottling (8A3), or dominantly or entirely rosaceous (1005). Sometimes the color pales 

following heavy rainfall. Context white not bruising or changing color when cut. Gleba 

white when young maturing to cream (4A2), sometimes bruising red-brown, lamellate to 

sublamellate, adnexed, up to 5 mm deep, very tightly packed and convoluted, not 

usually vertically oriented, edge of lamellae smooth, entire at first but eroded with age. 

Stipe 5-22 x 3-7 mm, cylindrical or with slightly clavate base, interior solid then pithy 

(rarely chambered), surface dry, minutely felty, more or less finely longitudinally wrinkled 

when older, entirely white and unchanging with age, may emerge greatly beyond the 

cap like a mushroom or may not emerge at all; columella 5-17 x 3-6 mm, percurrent, 

white. Odor not distinctive; taste mild. Latex absent. Chemical tests: sulfovanillin red 

on lamellae, gum guaiac slowly blue-green, grey in FeSO4; stipe tinted pink in FeSO4. 

Spore deposit none produced; color in mass not recorded fresh, in the dried gleba 

appearing white. 

Pileipellis two layered: the suprapellis 18-32 gm wide, a tangled trichodermium of 

smooth, thin-walled hyphae 2-5 gm broad with undifferentiated or slightly tapering end 

cells and rare cystidia 15-25 x 5-7 gm, clavate to ventricose, with granular contents, 

outer hyphae hyaline or pale yellow in KOH, golden yellow in Melzer's reagent; the 

subpellis 28-65 gm wide, an irregular epithelium of 4-6 inflated cells 22-30 gm diam 

merging with the heteromerous context. Peridial context 40-85 gm wide, 

http:Fig.6.38
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heteromerous, of interwoven, hyaline hyphae 2-3 gm diam intermixed with abundant 

sphaerocysts 21-32 gm diam in nests. General pileipellis pigment: (a) from 

predominantly red fruit bodies - dull reddish brown in water, yellow-brown in KOH, pink 

changing to golden yellow in Melzer's; (b) from yellow fruit bodies - pale yellow in water 

and KOH, bright yellow in Melzer's. Stipitipellis a well-developed trichodermium of 

hyaline, thin and smooth walled hyphae 3-6 gm broad, end cells unswollen, sometimes 

refractive in KOH. Stipe-columella context heteromerous, mostly of columns of 

sphaerocysts 25-38 gm diam, with some interwoven hyphae 2-3.5 gm diam. 

Hymenophoral trama 18-29 gm wide, composed of filamentous, hyaline hyphae 2

6 gm diam, and abundant sphaerocysts 21-33 gm diam in nests; subhymenium 21-36 

gm wide, with 2-4 tiers of ± isodiametric inflated cells up to 22 x 12 gm diam. Basidia 

26-45 x 10-13 gm, clavate to ventricose, hyaline, thin-walled, mostly with 4 or rarely 

with 1 or 2 sterigmata up to 8 gm long. Cheilocystidia 55-110 x 10-15 gm, thin and 

smooth walled, hyaline except for refractive pale yellow pigment near apex, slender 

fusiform or less often cylindric with rounded or mucronate apex (lecythiform-capitulate, or 

clavate); abundant, originating in subhymenium, projecting well beyond the level of the 

basidia. Pleurocystidia 58-125 x 12-23 gm, similar to cheilocystidia but shape more 

variable: e.g. slender fusiform, ventricose or near cylindric with rounded or mucronate 

apex, abundant but seperated singly along the gill; originating in the subhymenium, 

projecting well beyond the level of the basidia. 

Spores 8-10 x 7-9 gm (9.02 ± 0.52 x 7.97 ± 0.61, n =50), Q = 1.11-1.24, 
subglobose to broad ellipsoid in profile (some spores distinctly asymmetrical), similar or 

globose in face view. Ornamentation amyloid, of quite dense labyrinthine warts and 

ridges (some up to 1 gm broad but often much smaller) as seen in face view, warts 

ranging from mainly isolated in some spores to mostly connected by fine lines into a 

partial reticulum in other spores, in profile the warts appear as numerous round-topped 

slightly tapering pegs 0.5-1 gt-n tall. Hilar appendix oblique, tapering, up to 2 tun long; 

ornamentation of uniform distribution and size over entire spore, usually not reduced as a 

plage in the suprahilar region. 

ETYMOLOGY
 

Specific epithet luteiroseus refers to the yellow and rosy coloured basidiomata.
 

http:1.11-1.24
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Figure 6.38 Macowanites luteiroseus Bougher a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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HABIT AND DISTRIBUTION
 

Emergent, in small or large groups under the leaf litter of wet eucalypt forests. 

Associated, and probably mycorrhizal with Eucalyptus jacksonii, E.guilfoylei, E. 

diversicolor, Allocasuarina decussata, Acacia pentadenia. June - July in Australia: 

Western Australia. 

COLLECTIONS EXAMINED 

AUSTRALIA, WESTERN AUSTRALIA: Walpole-Nornalup National Park, Valley of 

the Giants forest, Old Valley Rd, col.: K. Syme & N. Bougher, H6242, 7 June 1992; 

Walpole-Nornalup National Park, Valley of the Giants forest, Junction of Old Valley, 

Rates and Picnic Rds, col.: N. Bougher & K. Syme, H6241, 7 June 1992; Pemberton, 

Shannon River, turn-ff to Northcliffe, coL: N. Malajczuk & L. Sanfeliu, H119, 18 June 

1981; The Knoll, Walpole-Nomalup National Park, coL: T. Lebel, H7023, 14 July 1994; 

Walpole-Nornalup National Park, The Knoll, Nv. Bougher, H7020, 14 July 1994; 

Walpole-Nornalup National Park, Gully Rd., col.: N. Bougher & M. Alosi, H7151, 4 June 

1995; Walpole-Nornalup National Park, Nunn Rd., col.: K. Syme, PERTH 04259661 

(HOLOTYPE; isotype H7142 at CSIRO). 

DISCUSSION 

M.luteiroseus is a common and abundant fungus of the Karri and Tingle forests of 

Western Australia but is easily overlooked as it is usually hidden just under the leaf litter. 

It has the appearance of a distorted or aborted Russula- i.e. yellow and or rose-colored 

cap which never fully expands, short white stem which often remains enveloped by the 

cap, and tightly packed/contorted white lamellae which do not yield a spore print. Dried 

specimens retain the yellow and red coloration. Microscopically it also resembles a 

Russula. 

M.luteiroseus resembles Cystangium theodoroui from Queensland macroscopically, 

but the spore ornamentation is different and peridiopellis an epithelium, not a 
trichodermium. Microscopically M. luteiroseus resembles Cystangium malajczukii, with 

similar hymenial cystidia and spore ornamentation, however the peridiopellis structure is 

different and the gleba is sublamellate not loculate as in C.malajczukii. 
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Macowanites nothofagi Lebel sp. fined. 

HOLOTYPUS: Queensland, Lamington National Park, Border track, col.: J. Trappe, 

H6109 (BRI), 6 May 1992. 

ILLUSTRATIONS: Fig. 6.39 A-F. 

Basidiomata 12 x 15 mm, subglobose, indented at base. Peridium dry, smooth, 

slightly felty, white, staining pale brown, translucent where handled. Gleba yellowish-

white to off-white, sublamellate to labyrinthoid,chambers small, dense, not exposed. 

Stipe 13 x 3 mm, dry to slightly viscid, cylindrical to slightly broader at apex, protruding 

slightly below peridium ±1-2 mm, gleba attached at apex 4-5 mm, free though appressed 

for lower portion, white, context white to off-white; columella percurrent, context white. 

Odor and taste mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass white, in the dried gleba appearing slightly off-white. 

Peridiopellis 25-45 pm wide, a trichodermium composed of 2-3 tiers of irregularly 

shaped cells 6-13 x 5-10 gm in chains, with terminal cells occasionally extended into 

upright filamentous, hyaline hyphae 8-12 x 2-3 gm, or scattered cystidia 10-17 x 2-3 gm, 

narrow clavate to cylindrical becoming compacted, ± gelatinised in patches. Peridial 

context two layered, outer layer 38-120 gm wide, of compacted, interwoven hyphae 2

3.5 gm diam, and inflated cells 7-16 gm diam, the inner layer 15-30 gm wide, 
heteromerous, composed mostly of sphaerocysts 14-22 gm diam and interwoven, 

hyaline hyphae 2-3 gm diam, forming an almost complete band next to the hymenium. 

Stipitipellis a turf of hyphal tips 2-3 gm diam, intermixed with hyaline cystidia 5-13 x 2

4 gm, narrowly clavate to cylindrical with obtuse apices, arising from the context. 

Context heteromerous, of interwoven, hyaline hyphae, 2-3.5 gm diam and abundant 

nests and columns of sphaerocysts 19-32 gm diam. 

Hymenophoral trama 9-17 pm wide, of ± parallel, hyaline hyphae 2-3 p,m diam, 

scattered short, inflated hyphae 4-10 gm diam, and sphaerocysts 16-25 pm diam in 

small nests at trama junctions; subhymenium 10-20 gm wide, with 1-2 tiers of ± 
isodiametric cells 8-12 x 5-11 gm. Basidia 16-31 x 6-10 gm, clavate, with 2 and 4 

sterigmata 2-6 gm long. Cystidia 15-25 x 7-9 gm, cylindrical to ventricose or lecythiform 
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with obtuse or capitate apices and granular contents; arising in trama and subhymenium, 

not protruding past basidia, rare. 

Spores 6-6.5 x 7-7.5 gm (6.9 ± 0.53 x 6.1 ± 0.31, n = 30-35), Q = 1.08-1.19, 

subglobose, orthotropic to subheterotropic, slightly asymmetrical. Ornamentation 

amyloid, of small isolated spines or warts <0.5 gm high, not very dense. Hilar appendix 

not obvious, oblique; plage amyloid, with a small hyaline area and the ornamentation 

lower. 

ETYMOLOGY 

Specific epithet refers to the probable mycorrhizal associate, Nothofagus. 

HABIT AND DISTRIBUTION 

Hypogeous, fruiting in small groups. Associated, and probably mycorrhizal with 

Nothofagus mooreL April-May in Australia: New South Wales and Queensland. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Barrington Tops National Park, Mountaineer 

Trail, col.: T. Lebel, 29 April 1992, H5766. 

QUEENSLAND: Lamington National Park, Border track, col.: J. Trappe, H6109 

(HOLOTYPE), 6 May 1992. 

DISCUSSION 

The small, subglobose spores with low, scattered, isolated spines, and trichodermial 

peridiopellis are a distinctive combination of features in Macowanites nothofagL Other 

Nothofagus associates, such as Cystangium novae-zealandicum and Cystangium cazii 

have a very different peridiopellis structure and more globose spores with a denser, 

more robust ornamentation. 

http:1.08-1.19
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Figure 6.39 Macowanites nothofagi Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Macowanites olivaceus Lebel sp. fined. 

HOLOTYPUS: Queensland, Atherton Tablelands, Davies Creek State Forest, Davies 

Creek Rd. and Wallably Rd., col.: M. Castellano, Trappe 13425 (BRI), March 5 1994. 

ILLUSTRATIONS: Fig. 6.40 A-F. 

Basidlomata 12-25 x 8-20 mm, apex plane or convex, margin incurved, expanding 

as pileus expands. Pileus surface slightly glutinous, smooth, pale yellow to pale 

brown mottled with olive green, or overall olivaceous. Gleba initially white, becoming 

pale yellow to pale brown, sublamellate to contorted loculate, exposed at base as the 

peridium margin is not completely attached to the stipe. Stipe 8-20 x 2-11 mm, robust, 

cylindrical, solid, inserted centrally, protruding 3-7 mm past peridium, white; columella 2

8 mm wide, percurrent, white. Odor and taste mild. Latex absent. Chemical characters 

not recorded for fresh material. Spore color in mass cream-colored, in the dried gleba 

appearing cream to pale yellow. 

Pileipellis a patchy turf of hyphal tips and cystidia 15-28 x 3-5 gm, ventricose to 

cylindrical with obtuse or rostrate apices, becoming compacted, ± gelatinised, and 

appearing as an ixocutis. Pi leal context 300-500 gm wide, heteromerous, of hyaline 

hyphae 2-3 pm diam, interwoven with abundant nests of sphaerocysts 15-25 x 10-28 

pm, and non-septate, smooth hyphae 3-7 pm diam, refractive in KOH. Stipitipellis 
undifferentiated from context. Context of interwoven, hyaline hyphae 2-3.5 pm diam 

and some scattered, shorter, inflated hyphae 3-5 pm diam. 

Hymenophoral trama 29-53 pm wide, heteromerous, of interwoven, hyaline 

hyphae 1-2.5 p.m diam and sphaerocysts 15-28 gm diam; subhymenium 21-34 pm 

wide, of 2-3 tiers of ± isodiametric cells 9-14 pm diam. Basidia 28-36 x 10-16 pm, 

broadly clavate to clavate, with 2 and 4 sterigmata 3-6 pm long. Cystidia dimorphic, 

mostly 45-76 x 8-22 pm, ventricose to clavate with obtuse or mucronate apices, hyaline 

or with some granular contents, common, arising at the base of the subhymenium, 

protruding beyond basidia; or 22-59 x 6-11 pm, elongated cylindrical or narrow clavate 

with obtuse apices and refractive golden contents in KOH, scattered, arising in trama, 

some extending into hymenium. 
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Figure 6.40 Macowanites olivaceus Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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Spores 8-10 x 8-10 gm (9.13 ± 0.68 x 9.06 ± 0.71, n = 30-35), Q = 1.01-1.06, 

globose, orthotropic. Ornamentation amyloid, of robust, branched ridges and isolated 

wedges ± 1 gm high and up to 0.8 gm wide, forming a partial reticulum. Hilar appendix 

central, hyaline, 1-2 x 1 gm; plage absent. 

ETYMOLOGY 

Specific epithet refers to the olivaceous color of the peridium. 

HABIT AND DISTRIBUTION 

Emergent, covered by leaf litter, solitary. Associated, and probably mycorrhizal with 

with Allocasuarina littoralis and Eucalyptus tereticornis. March - May in Australia: known 

only from Queensland. 

COLLECTIONS EXAMINED 

AUSTRALIA, QUEENSLAND: Atherton Tablelands, Davies Creek State Forest, 

Rifle range Rd. stop 3, coL: J. Trappe, H4667, 7 May 1991; Atherton Tablelands, 

Davies Creek State Forest, Davies Rd. 1, col.: T. Grove, H4364, 5 April 1989; Atherton 

Tablelands, Davies Creek State Forest, Davies Creek Rd. and Wallably Rd., col.: M. 

Castellano, Trappe 13425 (HOLOTYPE), March 5 1994; Atherton Tablelands, Davies 

Creek State Forest, Davies Creek Rd. and Wallably Rd., coL: M. Castellano, Trappe 

13447, March 5 1994. 

DISCUSSION 

The fairly large basidioma, with robust stipe, pale yellow sublamellate gleba and 

olivaceous pileus are unique to this species. Microscopically, the dimorphic cystidia, and 

robust, partially retiuclate spore ornamentation of ridges are also distinctive. 

Macowanites pumicoides Lebel sp. fined. 

HOLOTYPUS: Western Australia, Boranup National Park, Point Rd., col.: W. Colgan & 

J. Trappe, Trappe 14798 (PERTH), 20 July 1993. 

http:1.01-1.06
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ILLUSTRATIONS: Fig. 6.41 A-F; 6.44c. 

Basidiomata 8-25 mm high x 12-42 rim diam, flattened globose to ovoid, centrally 

depressed, margin incurved but expanding to expose gleba at the base. Peddlel 

surface dry, irregularly furrowed to smooth, slightly velvety to touch, often with adhering 

soil, off-white to pale yellow with pale brown patches, or darkening yellow-brown 

overall. Context thin, and gleba exposed for most of bottom half and sometimes more of 

sporocarp. Gleba off-white to ivory sometimes with brown stains, loculate, chambers 1

2 aim wide, irregular in shape, larger and longer towards base of basidioma where 

exposed; exposed surfaces of locules pale orange or pinkish. Stipe absent or present, 

prominent, 4-12 x 3-6 mm, solid, off center, inserted at an angle, protruding below 

peridum 2-6 mm, outer surface white to pale ivory, context off-white; columella absent 

or percurrent, 1-3 mrn broad, off-white. Odor not distinctive, taste slightly peppery. 

Latex absent. Chemical characters not recorded for fresh material. Spore color in mass 

white. 

Peridiopellis 15-48 p.m wide, a cutis of repent, rarely branched, septate, 

interwoven, hyaline hyphae 2.5-5 gm diam; hyphae not gelatinised. Peridial context 
80-270 gm wide, heteromerous, composed of interwoven, hyaline hyphae 2.5-3.5 pm 

diam with scattered, inflated, branched, septate, hyaline hyphae 3-5 gm diam, and 

abundant nests and columns of sphaerocysts 14-36 x 10-28 gm diam. Endocystidia 

absent. Stipitipellis 7-16 gm wide, a cutis of compacted, ± parallel, repent hyphae 2

3 gm diam. Context heteromerous, of interwoven, hyaline hyphae 2-4 gm diam, and 

abundant sphaerocysts 21-35 p.m diam in nests and columns. 

Hymenophoral trama 16-42 pm wide,of ± parallel, septate, hyaline hyphae 1.5-4 

gm diam, sphaerocysts absent; subhymenium 12-44 gm wide, with tiers of 2-3 ± 

isodiametric cells 12-17 x 8-16 gm diam and rare inflated cells 18-32 gm diam. Basidia 

30-42 x 10-13 pm, clavate to cylindrical, mostly hyaline and some with granular contents, 

golden in Melzer's, with 2 or 4 sterigmata 4-10 x 1-2 gm. Cystidia 32-50 x 9-13 gm, 

cylindrical to clavate or ventricose with obtuse or mucronate apices, hyaline or with some 

granular contents refractive in KOH; common to patchy, arising at the base of the 

subhymenium, not extending past basidia much. 
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Spores 8-10 x 8-10 wri (9.2 ± 0.44 x 8.85 ± 0.56, n = 30-35), Q = 1.03-1.09, 

globose to subglobose, orthotropic to subheterotropic, often slighlty asymmetric. 

Ornamentation strongly but irregularly amyloid, of robust spines and rods fused to 

neighbouring 2-4 in branched ridges, with scattered isolated elements ±1-2 grn high, 

forming a partial to complete spiny-reticulum. Irregular density, varied height and shape, 

± 1.5-2 gm high for larger elements down to ±1 gm, on many spores only the apices of 

rods and warts or ridge edges amyloid. Hilar appendix central, straight, robust, 2-3 gm 

high x 2 gm at the base; plage absent. 

ETYMOLOGY 

Specific epithet for the overall appearance and the light weight of the basidioma, 

which is pumice-like = pumic -a,-um, -us; -oides = like 

HABIT AND DISTRIBUTION 

Hypogeous to emergent, in small groups in sandy soil. Associated, and probably 

mycorrhizal with Eucalyptus. June - July in Australia: Western Australia. 

COLLECTIONS EXAMINED
 

AUSTRALIA, WESTERN AUSTRALIA: Corner Point Rd. and Boranup drive, coL:
 

N. Malajczuk, H547, 21 June 1989; Point Rd., 100 m from coast, col.: N. Malajczuk, 

H549, 21 June 1989; Boranup National Park, Point Rd., col.: T. Lebel, Trappe 14805, 

20 July 1993; Boranup National Park, Point Rd., col.: W. Colgan, Trappe 14771; 

Boranup National Park, Point Rd., coL: W. Colgan & J. Trappe, Trappe 14798 

(HOLOTYPE), 20 July 1993; Mundaring Shire, Ashendon Rd., col.: M. Castellano, 

Trappe 14640, 18 July 1993. 

DISCUSSION 

Macowanites pumicoides resembles Gymnomyces costatisporus macroscopically, 

with a pale, often sand covered peridium, and light weight to the basidioma, like a piece 

of pumice. Microscopically differ in the structure of the peridiopellis, spore ornamentation, 

and number of sterigmata on basidia. 

http:1.03-1.09
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Macowanites reddellii Lebel sp. fined. 

HOLOTYPUS: Queensland, near Femvale, col.: M. Castellano, H6172 (MI), 7 May 

1992. 

ILLUSTRATIONS: Fig. 6.42 A-G; 6.44d. 

Basidiomata 8-20 x 5-15 mm, subglobose with slightly flattened apex and indented 

near stipe. Peridial surface smooth, glabrous, white to pale yellow overall at first or 

with a slight rose blush on apex, developing sordid to pale brown stains where handled. 

Context thin in cross section, white. Gleba white then ivory, sometimes developing 

pale brown areas, drying with slight olive tone, labyrinthiform, locules coarse, up to 3 mm 

long, locules exposed at base near stipe. Stipe either 1-5 x 1-2.5 mm, solid, white, 

extending below gleba 1-4 mm, or reduced to a basal projection, ±1 x 1 mm; columella 

1-3 mm wide, percurrent, white, or columella inconspicuous <0.5 mm. Odor and taste 

mild, pleasant. Latex absent. Chemical characters not recorded for fresh material; on 

dried material: sulfovanillin- pink inflated hyphae. Spore color in mass white. 

Peridiopellis 20-70 grn wide, a patchy turf of cystidia 25-60 x 4-10 gm, clavate 

with narrow, tapering base and some granular contents in KOH, with an underlying layer 

5-18 gm wide of gelatinised hyphae, sometimes extending up into turf. Peridial 

context 60-100 gm wide, of tightly interwoven, hyaline hyphae 2-3 gm diam, with 

scattered endocystidia, clavate to cylindrical, 15-25 x 4-6 gm. Stipitipellis 
undifferentiated from context. Context of interwoven, hyaline, hyphae 2-3.5 gm diam. 

Hymenophoral trama 5-12 gm wide, of compacted gelatinised hyaline hyphae1.5

2.5 gm diam, with some scattered sphaerocysts 13-25 gm diam in trama junctions; 

subhymenium 17-32 gm wide, with 2-3 tiers of ± isodiametric cells 8-13 x 6-10 gm 

intermixed with abundant inflated cells 20-25 x 12-18 gm. Basidia 28-40 x 9-14 gm, 

clavate to cylindrical, hyaline, with 2 or 4 sterigmata 3-6 gm long. Cystidia 20-45 x 5-9 

gm, cylindrical to clavate or fusoid, apex obtuse or mucronate, contents at apex granular; 

common to scattered, arising in trama; rarely extending beyond basidia. 

Spores 8-9.5 x 7.5-9 gm (8.96 ± 0.33 x 8.57 ± 0.4, n = 30-35), Q = 1.02-1.08, 

globose to subglobose, orthotropic. Ornamentation amyloid, of dense, fine isolated 

http:1.02-1.08


317 

spines and rods, ± 1 gm high. Hilar appendix 1-1.5 x 1-1.5 gm, small, central, hyaline; 

plage absent. 

ETYMOLOGY 

Specific epithet refers to Dr. P. Reddell, forest ecologist and mycologist from Northern 

Queensland, who provided extensive support for this study. 

HABIT AND DISTRIBUTION 

Emergent, usually covered by leaf litter, solitary or in small, scattered clusters. 

Associated, and probably mycorrhizal with Eucalyptus grandis, E. intermedia, E. 

propinqua, E. cloeziana, and Allocasuarina littoralis, Afiocasuarina torrulosa, 

Lophastemon conferatus, Acacia aulacocarpa, Syncarpia Mi. Dry Eucalyptus forest 

with low shrubs or grass understorey. April-May in Australia: Queensland, New South 

Wales, Victoria. 

COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: Nadgee State Forest, Maxwells Forest Rd.,
 

0.2 km southeast of junction of Stringy Rd. (southeastern junction), coL: D. Mills, Trappe 

20215, 14 Nov. 1996; 

QUEENSLAND: near Femvale, coL: M. Castellano, H6172 (HOLOTYPE), 7 May 

1992; Brisbane Forest Park, Samford State Forest, coL: R. Schaefer, H6142, 7 May 

1992; near Femvale, coL: N. Bougher, H6175A, 7 May 1992; 10 Km west of Mt Glorius, 

coL: M. Castellano, H5975, 4 May 1992; Kirrama stop 4, col.: N. Malajczuk, H4559, 28 

April 1990; 15 km from Paluma, col.: J. Trappe, H4530, 26 April 1990; Brisbane State 

Forest, Enggera State Park stool, col.: M. Castellano, H4578, 30 April 1990; Mothar Mt 

stop1, col.: R. Young, P. Reddell, M. Castellano, M. Amaranthus, H4100, 9 May 1988; 

Mt Baldy stop 1, col.: M. Castellano, H5506, 3 Feb 1992; Rifle Range Rd. stop 4, coL: 

P. Reddell, H4636, 7 May 1991; Rifle Range Rd., col.: N. Bougher, H4652, 7 May 1991; 

Mt Windsor Tablelands, 51 km from Developmental rd, near Rankines Camp, coL: P. 

Reddell, H5444, 2 Feb. 1992; 5 km west of Mt.Glorius, col.: N. Bougher, H6004A, 4 May 

1992; Blackhall Range, Mt Glorius site 5., coL: J. Ross & M. Castellano, H4248, 16 May 

1988; Mothar Mt stop 3., coL: M. Amaranthus, H4095, 9 May 1988; Kuranda stop 1, coL: 

P. Reddell, H4613, 6 May 1988; Mothar Mtn. stop 4., v M. Castellano, H4083, 9 May 

1988; Tully Falls Rd stop 3., col.: R. Young, H4075, 4 May 1988; Kiaora., col.: P. 
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a. b. 

Figure 6.42 Macowanites reddellii Label sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. peridial cystidia (7mm = 10pm); g. spores (30mm 
= 10pm). 
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Reddell, H4152, 11 May 1988; Blackhall Range stop#1, col.: N. Bougher, H4209, 13 

May 1988; Blackhall Range stop#1, col.: M. Castellano & R. Young, H4211, 13 May 

1988; Davies Creek Rd., col.: R. Young, H5522, 5 Feb. 1992. 

DISCUSSION 

No other species of Macowanites have the large, clavate pileicystidia and isolated 

spore ornamentation of M. reddellii. Gymnomyces tapawericus, Rodwaya 

macrocystidium, Rodwaya trappei, Cystangium clavatum, have clavate pileicystidia, but 

they differ in either peridiopellis structure or spore ornamentation. 

Macowanites rostraticystidium Lebel sp. fined. 

HOLOTYPUS: Queensland, D'Aiguilar State Forest, Mt Glorius, col.: M. Castellano, 

H6165 (BRI), 7 May 1992. 

ILLUSTRATIONS: Fig. 6.43 A-F; 6.44e. 

Basidlomata 15-25 x 10-15 mm, globose to flattened globose, the margin incurved 

to form a slightly indented base, and the gleba exposed in some basidiomata. Peridial 

surface dry, smooth, with fine felty white patches, ivory white, with some pale and dark 

brown stains. Gleba white becoming ivory, bruising brown, loculate, chambers small, 

compressed. Stipe 1-3 x 2-12 mm, well-developed, solid, curved, projecting 2-4 rrm 

below peridium, gleba fused at apex free at base, white, context translucent; columella 

0.5-3 mm, percurrent, white to cream-colored. Odor and taste mild, pleasant. Latex 

absent. Chemical characters not recorded for fresh material. Spore color in mass white. 

Peridiopellis 15-50 gm wide, a trichodermium of interwoven, short, branched, 

septate, hyaline hyphae 2-4.5 pm diam, the terminal elements 15-22 gm x 2-4 gm, 

unbranched, upright, septate, with blunt apices or somewhat inflated 4-7 1.1,m diam, 

clavate; or hyaline terminal elements 5-8 x 30-43 gm, fusoid to ventricose rostrate, apex 

acute intermixed with hyphal tips. The trichodermium may appear compressed, with the 

terminal elements patchily repent in older basidiomata. Peridial context 150- 300 pm 

wide, two layered, the inner layer 30-60 gm wide, an almost continuous band of 
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sphaerocysts leading into a compacted, interwoven hyphal layer 12-20 pm wide, wider 

in immature basidiomata 50-80 gm, becoming loosely interwoven hyphae 2-2.5 pm diam, 

120-200 p.m wide. Endocystidia absent, laticiferous hyphae absent. Stipitipellis a turf 

of hyphal tips 2-3.5 pm diam and cystidia, 3-6 x 13-22 pm, fusoid to ventricose with 

mucronate or obtuse apices. Context heteromerous, of interwoven, hyaline hyphae 2

3.5 pm diam, and sphaerocysts 18-27 gm diam in nests, with abundant oleiferous 

hyphae 3-5.5 p.m diam. 

Hymenophoral trama 12-42 p.m wide, heteromerous, of interwoven, hyaline 

hyphae 2-3.5 pm diam, with abundant sphaerocysts 10-15 x 12-20 pm and scattered, 

rare, sinuous refractive hyphae, 4-7 pm diam; subhymenium 13-37 pm wide, with 2-3 

tiers of ± isodiametric cells 8-13 pm diam and abundant inflated cells 18-27 gm diam. 

Basidia 7-11 p.m x 27-40 pm, hyaline, elongated clavate to cylindrical, with 2 and 4 

sterigmata 3-5 pm long. Cystidia 4-12.5 x 48-75 (100 pm), ventricose to cylindrical 

rostrate, apex blunt or acute, hyaline; often extending beyond basidia, arising from 

subhymenium, common but patchy, more abundant in younger basidiomata. 

Spores 6-9 x 6-9 pm (8.14 ± 0.66 x 7.98 ± 0.69, n = 30-35), Q = 1-1.07, globose to 

subglobose, orthotropic. Ornamentation amyloid, a fine, branched partial to almost 

complete reticulum, <0.5 pm high. Hilar appendix central, hyaline, 1-2 x 1-1.5 pm; plage 

absent. 

ETYMOLOGY 

Specific epithet refers to the prominent rostrate hymenial cystidia. 

cystidium=cystidium,-ii; beaked= rostratus,-a,-um 

HABIT AND DISTRIBUTION 

Hypogeous to emergent, solitary. Associated, and probably mycorrhizal with 

Eucalytpus radiata, E. pauciflora, E. albens, E. saligna, Callitris endlicheri, Allocasuarina 

torulosa, and Acacia sp. April-May in Australia: New South Wales, Queensland, and 

Victoria. 
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Figure 6.43 Macowanites rostraticystidium Lebel sp. prov. a. basidioma 
(10mm = 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm);
e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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a. 

d. c. 

f.e. 

Figure 6.44 a. Gymnomyces westresii; b. Macowanites brunnescens ; c. 
Macowanites pumicoides; d. Macowanites reddellii; e. Macowanites 
rostraticystidium. f. Rodwaya seminuda. 
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COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: Barrington Tops National Park, Mt Allyn (800 m 

elev.), col.: T. Lobel, H5722, 28 April 1992; Barrington House, Barrington Tops National 

Park, col.: J. Trappe, H5585, 27 April 1992; Barrington Tops National Park, Barrington 

House, coL: J. Trappe, H5594, 28 April 1992; Dorrigo National Park, coL: R. Schaefer, 

H5852, 1 May 1992; Dorrigo National Park, coL: N. Bougher, H5838, 1 May 1992; 

Dorrigo National Park, coL: M. Castellano, H5841, 1 May 1992; Gibralter National Park, 

col.: N. Bougher, H5894, 2 May 1992; Gibralter National Park, col.: M. Castellano, 

H5895, 2 May 1992; Gibralter National Park, coL: R. Schaefer, H5901, 2 May 1992; 

Gibralter National Park, Gibralter Gorge, coL: J. Trappe, H5934, 2 May 1992; Kosciusko 

National Park, Pinch Pass, 1.5 km northwest of junction with Barry Way (Pinch River). 

Claridge site #5, col.: A. Claridge, Trappe 18054, 22 May 1996; 

QUEENSLAND: 9 km West of Mt Glorius, coL: M. Castellano, H5987, 4 May 1992; 

D'Aiguilar State Forest, summit of Mt Glorius Rd., vM. Castellano, H6029, 4 May 1992; 

D'Aiguilar State Forest, Mt Glorius, col.: M. Castellano, H6165 (HOLOTYPE), 7 May 

1992; Brisbane State Forest, col.: M. Castellano, H6122, 7 May 1992; 

VICTORIA: East Gipps land, Nunniong forest management block, Nunniong Rd. at 

crossing of Native Dog Creek, col.: E. Cazares & A. Claridge, Trappe 20109, 9 June 

1996; East Gipps land, Nunniong forest management block, Camp Oven track, 0.4 km 

east of junction of Bentleigh Plains Rd., col.: J. Trappe, Trappe 20101, 9 June 1996; 

Victoria, Alpine National Park, Benambra-Corryong Rd., 2.7 km north of Wild Boar track. 

Claridge site #99, col.: J. Trappe, Trappe 18269, 25 May 1996; 

TASMANIA: Lemonthyme, Big Tree Track, col.: J. Trappe, H4764, 12 May 1991; Mt 

Wellington, coL: R. Richardson, H5291, 17 May 1991; Lemonthyme, col.: J. Trappe, 

H4754, 12 May 1991; Shaws Forest, east of Launceston, coL: S. Hetherington, H1387, 

3 May 1990. 

DISCUSSION 

The long rostrate hymenial cystidia, low partial to almost complete reticulum 

ornamentation of the spores and trichodermial peridiopellis are distinctive features of this 

species of Macowanites. The only other species with similar spore ornamentation, 

Gymnomyces dendriticus, lacks a stipe and has very distinctive dendritic peridial 

cystidia. 
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Macowanites schaeferii Lebel sp. fined. 

HOLOTYPUS: New South Wales, New England National Park, Banksia point, col.: R. 

Schaefer, H5813 (DAR), 30 April 1992. 

ILLUSTRATIONS: Fig. 6.45 A-G. 

Basidiomata 27 x 52 mm, subglobose, plane to slightly depressed at apex, margin 

incurved, not attached to stipe. Pileus surface brownish-black to blackish-brown, 

smooth, dry. Context dirty to very dark brown. Gleba sordid brown, sublamellate, 

locules formed by contortion and infolding of lamellae, gleba exposed at base. Stipe 22 

x 8 mm, solid, cylindrical, sordid white; columella 7 x 8 mm, percurrent, dark brown 

context. Odor and taste mild. Latex absent. Chemical characters not recorded for fresh 

material. Spore color in mass cream-colored. 

Peridiopellis 11-22 gm wide, a patchy turf of hyphal tips 2-4 tun diam and cystidia 

9-20 x 3-7 gm, cylindrical to ventricose, with obtuse or mucronate apices and granular 

contents, becoming agglutinated, compressed giving the appearance of an ixocutis, 8-14 

gm wide. Pi leal context 310-670 gm wide, heteromerous, of interwoven, gelatinised 

hyphae 2-4 gm diam, scattered, sinuous, branched hyphae 3-5 x 15-20 gm, golden-

brown and refractive in KOH, and abundant sphaerocysts 18-33 gm diam in nests. 

Endocystidia absent. Stipitipellis undifferentiated from context. Context 

heteromerous, of interwoven, gelatinised hyphae 2-5 gm diam, and abundant 

sphaerocysts 19-28 gm diam in chains and nests. 

Hymenophoral trama 15-35 gm wide, heteromerous, of interwoven, gelatinised 

hyphae 3-5 gm diam and scattered sphaerocysts 18-33 gm diam in nests; 

subhymenium 16-23 gm wide, with 2-3 tiers of ± isodiametric cells 5-12 x 6-11 tun. 

Basidia 25-38 x 9-12 gm, cylindrical to clavate, hyaline or with oily contents golden in 

KOH, with 4 robust sterigmata 4-10 x 1-2 gm. Cystidia 50-68 x 10-28 gm, globose 

clavate to ventricose with obtuse or mucronate apices, hyaline or with some granular 

contents; common to abundant, arising at base of subhymenium. 
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a. b. 

Figure 6A5 Macowanites schaeferii Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral
cystidia (7mm = 10pm); f. ??? ; g. spores (30mm = 10pm). 
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Spores 11-14 (15) x 11-13 (15) pm (12.31 ± 0.73 x 11.85 ± 0.76, n = 30-35), 0 = 1

1.03, globose, orthotropic. Ornamentation amyloid, of isolated warts and rods ± 0.5 pm 

high, rarely clustered in groups of 2-3. Hilar attachment slightly asymmetric, hyaline, 1-2 

x 1-2 gm; plage absent. 

ETYMOLOGY 

Specific epithet refers to R. Schaeffer, an amateur mycologist from Idaho who 

volunteered his time and found many interesting sequestrate fungi during the course of 

collecting trips, including the type of this species. 

HABIT AND DISTRIBUTION 

Emergent, solitary. Associated, and probably mycorrhizal with Eucalyptus sp. April 

in Australia: New South Wales. 

COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: New England National Park, Banksia point,
 

col.: R. Schaefer, H5813 (HOLOTYPE), 30 April 1992.
 

DISCUSSION 

The only other species of Macowanites with such a robust basidioma, M. cannineus 

and M. olivaceus, have either a bright red or olivaceus, rather than brown pileus. They 

also differ microscopically from M. schaeferii, which has globose spores with a scattered 

ornamentation of low, isolated warts, while M. carmineus has broadly ellipsoid spores 

with a fine, dense, warty ornamentation, and M. olivaceus has globose spores with a 

robust almost complete reticulum. 

Macowanites sinuatus Lebel sp. fined. 

HOLOTYPUS: Tasmania, Lemonthyme, Big Tree Track, col.: J. Trappe, H4755 (HO), 
12 May 1991. 

ILLUSTRATIONS: Fig. 6.46 A-F. 
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Basidiomata 10-18 x 9-13 mm, subglobose, sometimes flattened at apex, margin 

incurved, fused to the stipe to completely enclose the gleba. Peddlel surface dry, 

smooth to felty, white. Context thin, white. Gleba pale yellowish-gray to ivory, 

loculate, chambers small, irregular, dense. Stipe 3-9 x 1-2 mm, solid, cylindrical, white, 

not free of gleba; columella 0.5-2 mm wide, percurrent, white. Odor mild pleasant; taste 

mild. Latex absent. Chemical characters not recorded for fresh material. Spore color in 

mass off-white. 

Peridiopellis 5-17 gm wide, a cutis of repent, interwoven, hyaline hyphae 2-3 gm 

diam, with occasional upright cystidial elements 12-19 x 2-5 gm, fusoid with acute 

apices, and some short unbranched, sinuous, refractive hyphae 2-4 gm diam near the 

peridiopellis. Peridial context 150-210 gm wide, of interwoven, hyaline hyphae 2-3 

gm diam, some inflated hyphae 5-8 grn diam, and abundant sphaerocysts 15-23 x 15

30 gm in scattered nests. Endocystidia absent. Stipitipellis 8-14 gm wide, a cutis of 

interwoven hyphae 2-4 gm diam. Context heteromerous, of interwoven, hyaline 

hyphae 2-4 gm diam and sphaerocysts 16-22 gm diam in nests. 

Hymenophoral trama 20-43 gm wide, of interwoven, hyaline hyphae 2-3 gm diam, 

some short, branched, inflated hyphae 5-7 gm diam, and rare sphaerocysts 17-27 gm 

diam in nests; subhymenium 10-20 p.m wide, with 1-2 tiers of ± isodiametric cells 5-12 x 

6-10 gm. Basidia 30-37 x 10-12 gm, clavate, hyaline, with 2 and 4 sterigmata 5-7 pm 

long. Cystidia 45-77 x 6-10 gm, cylindrical to fusoid or sometimes sinuous, with acute 

or capitate obtuse apices and granular contents; arising in the trama, rarely protruding 

past basidia. 

Spores 8.5-10 x 8-10 g (9.43 ± 0.52 x 9.25 ± 0.59, n = 30-35), Q = 1.03-1.11, 

globose, orthotropic. Ornamentation amyloid, of mostly curved, sinuous, isolated spines 

± 2-3 gm high, the bases of 2-3 elements coalescing in low ridges <0.5 gm high. The 

spines on many spores with incomplete amyloidity, giving a messy appearance. Hilar 

appendix small, central, hyaline; plage absent. 

ETYMOLOGY 

Specific epithet for the spore ornamentation of sinuous spines. sinuate=sinuatus; 

spines=spina. 

http:1.03-1.11


328 

Figure 6.46 Macowanites sinuatus Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = lOpm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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HABIT AND DISTRIBUTION
 

Hypogeous, solitary or in small groups. Associated, and probably mycorrhizal with 

Eucalyptus angophoroides, E. maculata, E. gummifera. May-June in Australia: 

Tasmania, New South Wales and Victoria. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Mimosa Rocks National Park, track leading to 

Gil lards, 1.3 km east on Tanja-Tathra Rd., Claridge site #38, coL: A. Jumponnen, 

Trappe 18825, 4 June 1996. 

TASMANIA: Lemonthyme, Big Tree Track, coL: J. Trappe, H4755 (HOLOTYPE), 12 

May 1991; North of Sheffield, col.: R. Young, H1443, 4 May 1990. 

VICTORIA: Alpine National Park, Benambra-Corryong Rd., 1.3 km south of Glen Dart 

track. Claridge site #97, col.: A. Jumponnen, Trappe 18241, 25 May 1996. 

DISCUSSION 

None of the other species of Macowanites have a similar spore ornamentation of 

sinuous, 2-3 mm high, isolated spines. Several species of Cystangium have a spore 

ornamentation of isolated spines >2 jim high, however, they differ in the structure of the 

peridiopellis, and much larger, hyaline, hymenial cystidia which extend into the spaces 

between tramal plates. 

Macowanites varlisporus Lebel sp. fined. 

HOLOTYPUS: New South Wales, Dorrigo National Park, col.: R. Schaefer, H5855 

(DAR), 1 May 1992. 

ILLUSTRATIONS: Fig. 6.47 A-E. 

Basidiomata 5-15 x 8-20 mm, subglobose to oblong. Peridial surface dry, smooth 

to finely fibrillose, ivory with brown stains, becoming overall dark brown when handled. 

Context thin, fragile. Gleba pale yellow to orange yellow, loculate, chambers small, 1 
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mm diam, labyrinthoid, exposed at base slightly in some basidiomata. Stipe either 1-3 

x 4-8 mm, solid, not central, slightly curved, bulbous at base or rounded, protruding past 

peridium <1 mm, white; or reduced to small basal pad, 0.5 x 1 mm, white, fragile, easily 

broken off; columella absent or present, percurrent, 1-2 x 8 mm, white to translucent 

fibrous. Odor and taste mild. Latex absent. Chemical characters not recorded for fresh 

material. Spore color in mass cream to pale yellow. 

Peridiopellis 25-60 gm wide, a narrow trichodermium composed of tiers of 2-5 cells 

5-6 x 8-12 gm, the terminal elements 26-35 x 5-12 gm, inflated, upright, septate, 

branched, globose ventricose or extended fusoid rostrate, 30-65 x 3-12 gm, straight or 

bent slightly, rarely septate. The outermost cells becoming repent, agglutinated, pale 

brown with handling or age. Peridial context 45-105 gm wide, near subhymenium 

loosely interwoven to parallel, hyaline hyphae 2-3.5 gm diam, with occasional inflated 

cells 4-9 pm diam, becoming compacted ± parallel towards peridiopellis. Endocystidia 

absent and sphaerocysts absent. Stipitipellis when present a narrow cutis, 5-12 rrrn 

diam, of interwoven, hyaline hyphae 3-5 lan diam. Context when present, of 
interwoven, hyaline hyphae 3-4 gm diam. 

Hymenophoral trama 28-75 gm wide, of loosely interwoven to parallel, hyaline 

hyphae 2-3.5 gm diam, similar to peridial context, and rare nests of sphaerocysts 12-28 

gm diam; subhymenium 14-26 pm wide, cellular-ramose, with 1-2 tiers of irregular cells 

4-10 x 4-9 gm, and occasional inflated cells 14-30 gm diam. Basidia 10-14 x 30-40 gm, 

cylindrical to clavate, hyaline, with 2 and 4 sterigmata 3-7 gm long, slightly curved, broad 

base. Cystidia absent. 

Spores 8-11 x 8-11 gm (9.71 ± 0.59 x 9.69 ± 0.61, n = 30-35), Q = 1. 01-1.05, 

globose, orthotropic. Ornamentation in mature (larger) spores dextrinoid to weakly 

amyloid, of isolated thick spines and rods sometimes curved, either 2-4 fused at the 

base by short ridges, generally <0.8 gm high or several fused in short, branched ridges 

1.5-2.5 gm high, in a partial reticulum; in immature spores ornamentation similar, lower, 

0.8-1.5 gm, but strongly amyloid. Hilar appendix not obvious, central, straight, 0.8-1 x 

0.8-1 gm; region surrounding has lower ornamentation; plage absent. 
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Figure 6.47 Macowanites varilsporus Lebel sp. prov. a. basidioma (10mm 
= 10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. mature
spores (30mm = 10pm); f. immature spores (30mm = 10pm). 
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ETYMOLOGY
 

Specific epithet refers to the variable nature of the amyloidity of the spore 
ornamentation. variable=variabilis-e; amyloid-amyloidae. 

HABIT AND DISTRIBUTION 

Hypogeous to emergent, solitary or in small groups. Associated, and probably 

mycorrhizal with Eucalyptus. April - May in Australia: Queensland and New South 

Wales. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Dorrigo National Park, col.: R. Schaefer, 

H5855 (HOLOTYPE), 1 May 1992; Razorback Mt, col.: J. Trappe, H6075, 5 May 

1992. 

QUEENSLAND: Kennilworth stop #1, col.: P. Reddell, H4155, 12 May 1988; 15 In 

west of Mt Glorius, co/.: M. Castellano, H5950, 4 May 1992. 

DISCUSSION 

The dextrinoid to poorly amyloid nature of the mature spore ornamentation, and 

strong amyloidity of immature spore ornamentation is unique to Macowanites variisporus. 

The spore ornamentation of M. variisporus resembles that of Cystangium theodouri, a 

robust spinose-reticulum; however these two species are quite easily distinguished b y 

the color of the peridium, reddish in C. theodoroui and white to brown in M. variisporus. 

Macowanites young!' Lebel sp. fined. 

HOLOTYPUS: Tasmania, North of Cranbrook, col.: R. Young, H1325 (HO), 2 May 

1990. 

ILLUSTRATIONS: Fig. 6.48 A-F. 

Basidiomata 10-25 x 6-19 mm, subglobose, margin fused to stipe to completely 

enclose the gleba. Peridial surface dry, smooth, dirty white with a yellowish blush. 



333 

Gleba ivory, loculate, chambers small, similar in shape and size or slightly elongated. 

Stipe 2-5 x 2-4 mm robust, protruding past peridium 1-3 mm or indented slightly, surface 

and context white; columella 1-3 mm wide, percurrent, white. Odor faintly rancid; taste 

not distinct. Latex not observed. Chemical characters not recorded for fresh material. 

Spore color in mass white to cream-colored. 

Peridiopellis 25-43 p.m wide, a trichodermium composed of chains of cellular to 

ramose inflated hyphae 3-8 p.m diam, and short, upright, septate, non-branched hyphae, 

with scattered inflated cells 9-14 p.m diam, intermixed. Peridial context 48.89 gm wide, 

of interwoven, hyaline hyphae 3-5 p.m diam, intermixed with short, inflated hyphae 8-18 

x 4-7 gm and scattered nests of sphaerocysts 12-31 x 14-27 gm. Endocystidia absent. 

Stipitipellis undifferentiated from context. Context of interwoven, hyaline hyphae 

and scattered nests of sphaerocysts 12-29 x 11-23 gm. 

Hymenophoral trama 8-12 gm wide, a narrow strand of interwoven, hyaline 

hyphae 2-3 p.m diam, compressed by inflated cells of subhymenium; subhymenium 20

38 gm wide, well-developed, with 2-3 tiers of inflated cells 17-31 gm diam. Basidia 7

12 x 24-35 gm, hyaline, cylindrical to broadly clavate, with 2 and 4 sterigmata 3-5 gm 

long. Cystidia 7-10 x 25-30 gm, clavate to cylindrical, with granular contents; rare, 

scattered in trama not protruding past basidia, arising in trama. 

Spores 7.5-10 x 7-8.5 gm (8.75 ± 0.62 x 7.73 ± 0.38, n = 30-35), Q = 1.07-1.20, 

subglobose to broadly ellipsoid, orthotropic, symmetrical to slightly assymmetric. 

Ornamentation amyloid, a low partial to almost complete reticulum of fine ridges and 

scattered isolated warts, <0.5 gm high. Hilar appendix small, central, slightly curved; 

plage present, amyloid. 

ETYMOLOGY 

Specific epithet refers to R. Young, a volunteer from southern Oregon, who was an 

enthusiastic and prolific collector of sequestrate fungi, and also the collector of the type of 

this species. 

HABIT AND DISTRIBUTION 

Hypogeous, solitary or in small clusters. Associated, and probably mycorrhizal with 

Eucalyptus globulus. May in Australia: Tasmania. 

http:1.07-1.20
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Figure 6.48 Macowanites youngii Lebel sp. prov. a. basidioma (10mm = 
10mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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COLLECTIONS EXAMINED
 

AUSTRALIA, TASMANIA: North of Cranbrook, col.: R. Young, H1325
 

(HOLOTYPE), 2 May 1990; North of Cranbrook, coL: R. Young, H1338, 2 May 1990;
 

north of Cranbrook, coL: R. Young, H1318, 2 May 1990; north of Cranbrook, coL: N.
 

Bougher, H1345, 2 May 1990; Cascades stop 1, col.: M. Amaranthus, H1293, 2 May
 

1990.
 

VICTORIA: Nunniong State Forest, Nunniong Rd. at crossing of Native Dog Creek. 

Claridge site #108., col.: A. Jumponnen, Trappe 18348, 26 May 1996. 

DISCUSSION 
None of the other species of Macowanites described here have the same 

combination of characters: a trichodermial peridiopellis, subhymenium of inflated cells, 

broadly clavate basidia, and partial to almost completely reticulate, fine spore 
ornamentation. 

Rodwaya Lebel gen. nov. fined. 

Basidiomata 10-50 mm, variable shape. Peridium surface smooth, tomentose or 

rarely, minutely verrucose, variable in color. Gleba variously colored, loculate, chambers 

variable in size and shape. Stipe absent or present as a small basal pad; columella 

usually absent, when present, may be percurrentor not. Latex absent; laticiferous 

hyphae absent. Peridlopellis either a single epithelial layer, composed of 3-10 tiers of 

isodiametric cells, sometimes inflated up to 25 gm diam, or two layered, the subpellis an 

epithelium as previously, with an overlying suprapellis of hyphae and/or cystidia. 
Peridial context heteromerous or not, rarely gelatinised hyphae present. 

Hymenophoral trama generally heteromerous. Basidia 1-, 2- or 4-spored, cylindrical 

to broadly clavate; the sterigmata may be robust in 1- and 2-spored species. Cystidia 

mostly absent, though when present, usually abundant, of varying size and shape. 

Spores heterotropic to orthotropic, from globose to ellipsoid, with a variable spore 

ornamentation, ranging from isolated spinose to completely reticulate, plage 

inconspicuous. 
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HOLOTYPUS: Gymnomyces seminudus Massee and Rodway. Rodway 124 
(holotype HO). Hypogeous, to emergent. Collected Australia, Tasmania. L. Rodway. 

Kew Bull. Misc. Inform. 138: 125 (1898). 

ETYMOLOGY 

Specific epithet refers to L. Rodway, an emminent Tasmanian mycologist, who made 

extensive collections of sequestrate fungi in Tasmania. In conjunction with G. Massee, a 

British mycologist, Rodway described and named several sequestrate relatives of 

Russula, including the type of this genus, Gymnomyces seminudus. 

DISCUSSION 

Massee and Rodway (1898) described two species of Gymnomyces, G. pallidus 

and G. seminudus. Cunningham (1938) transferred both to Octaviania, a synonym of 

the smooth-spored genus Melanogaster, being unaware of the iodine reaction of the 

spore ornamentation of the Russulales. Zeller and Dodge (1937) transfered G. 

seminudus to Arcangeliella, as they felt this genus was carefully and fully described, 

while Gymnomyces was not well supported. Singer and Smith (1960) maintained the 

name Gymnomyces as a well differentiated group. 

The structure of the peridiopellis is considered to be a stable and consistent 

character within a species and at the generic level in the sequestrate Russulales (Lebel 

and Trappe 1998a,b). We propose that species currently in Gymnomyces with an 

epithelial peridiopellis be separated from those lacking this character, and transfer them to 

a new genus, Rodwaya, with G. seminudus as holotype. Species with a peridiopellis 

other than an epithelium to be retained in Gymnomyces, with G. paNdus as holotype. 

Key to the Australian and New Zealand species of Rodwaya. 

1A. Spore ornamentation isolated spinose or may appear clustered 

but no lines apparent. 2. 

1B. Spore ornamentation reticulate, partially reticulate or with distinct 

lines between elements. 8. 
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2A. Spores (9) 11-15 (18) p.m diam, dense ornamentation of 

isolated spines and wedges, 1-2 p.m high; basidia 1 or 2 

spored. R. megaspora 

2B. Spores all <12 gm in diam, ornamentation less dense and 

less robust; basidia variable. 3. 

3A. Basidia with 1 or 2 sterigmata; hymenial cystidia always absent. 4. 

3B. Basidia with 2,3 and 4 sterigmata; hymenial cystidia present or absent. 5. 

4A. Spore ornamentation isolated, ±1 gm high; Nothofagus 

associate. R. bougheri 

4B. Spore ornamentation mostly isolated though a few low 

basal connectives may be present, 2-3 gm high; 

Eucalyptus associate. R. trappei 

5A. Spore ornamentation >1 gm high; ornamentation dense but 

distinctly isolated; hymenial cystidia present or absent. 6. 

5B. Spore ornamentation 51 p.m high; ornamentation appearing 

clustered; hymenial cystidia always absent 7. 

6A. Spore ornamentation 1- 4 gm high; peridiopellis often with a 

dense tangled turf of hyphae overlying epithelium; hymenial 

cystidia 55-100 x 10-15 gm. Occurs throughout Australia. 

R. seminuda 

6B. Spore ornamentation 1-2 gm high; peridiopellis with at most 

some scattered hyphal tips overlying epithelium; hymenial 

cystidia always absent. Endemic to Western Australia. 
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Cystangium pisi-glarea* 

7A. Spore ornamentation ± 1 gm high ( may have a few low basal 

connectives); peridiopellis a dense to scattered turf of cystidia, 

30-62 x 6-10 gm, narrowly clavate to cylindrical overlying epithelium. 

R. macrocystidium. 

7B. Spore ornamentation <0.5 gm high (isolated); peridiopellis may 

have scattered repent hyphae overlying epithelium. R. sparsa 

8A. Spores ellipsoid, 7.5-10 x 6-7.5 gm, ornamentation of 

isolated warts and short ridges ± 0.5 pm high. R. shultzii 

8B. Spores globose to sublgobose 8.5-10 gm, ornamentation 

higher. 9. 

9A. Ornamentation > 1 gm, of spines 1.5-2 gm high, the bases of 2-3 

adjacent spines connected by ridges 0.5-1 gm high in a partial 

reticulum, connectives distinct. Cystangium clavatum* 

9B. Ornamentation < 0.8 gm of sparse warts in clusters with 

spreading bases connecting in short branches, forming a partial 

reticulum. R. lemonthymensis 

Rodwaya bougheri Lebel sp. fined. 

HOLOTYPUS: New South Wales, Barrington Tops National Park, Mt Allyn Rd., Burraga 

Swamp Trail, col.: N. Bougher, H 5706 (DAR), 28 April 1992. 

ILLUSTRATIONS: Fig. 6.49 A-E. 
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Basidiomata 8-10 mm diam, globose to subglobose. Peridium dry, smooth, white 

to pale yellow, drying slightly darker. Gleba white to pale yellow, loculate, chambers 

small, ± similar size and shape, dense. Stipe absent; columella absent. Odor and 

taste mild. Latex absent. Chemical characters not recorded for fresh material. Spore 

color in mass off-white. 

Peridiopellis 45-58 p.m wide, an epithelium composed of 4-6 tiers of cells 6-14 x 6

18 pm, with overlying scattered patches of upright to repent, hyaline hyphae 18-25 x 2

3 pm. Peridial context 40-70 IIM wide, of compacted, interwoven, hyaline hyphae 2

3 gm diam. Sphaerocysts and endocystidia absent. Stipitipellis absent. Context 

absent. 

Hymenophoral trama 12-23 gm wide, of interwoven, hyaline hyphae 2-3 pm diam 

and inflated, hyaline hyphae 2-6 pm diam, sphaerocysts absent; subhymenium 8-19 

pm wide, not well-developed, with 1-2 tiers of ± isodiametric cells 6-10 pm diam. 

Basidia 20-26 x 10-14 pm, broadly clavate, hyaline, with 2 and 4 sterigmata 4-6 pm 

long. Cystidla absent. 

Spores 8-9 x 8-9 pm (8.57 ± 0.32 x 8.3 ± 0.44, n = 30-35), Q = 1.01-1.05, globose, 

orthotropic. Ornamentation amyloid, of evenly distributed, dense, isolated fine spines 

and rods, ± 1 gm high. Hi lar appendix central, hyaline, obtuse 1 x 1 pm; plage absent. 

ETYMOLOGY 

Specific epithet refers to N. Bougher, Australian mycologist from Western Australia 

who was one of the initiators of this study of ectomycorrhizal fungi in Australia. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups. Associated, and probably mycorrhizal with 

Nothofagus. April in Australia: New South Wales. 

COLLECTIONS EXAMINED 

NEW SOUTH WALES: Barrington Tops National Park, Mt Allyn Rd., Burraga Swamp 

Trail, N. Bougher, H 5706 (HOLOTYPE), 28 April 1992. 

http:1.01-1.05


340 

a. b. 

C. 

e. 

Figure 6.49 Rodwaya bougheri Lebel sp. prov. a. basidioma (1mm = 
1mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. spores 
(30mm = 10pm). 
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DISCUSSION 
Rodwaya bougheri resembles R. seminuda and R. macrocystidium. However, R. 

seminuda has abundant, large, hymenial cystidia, much longer basidia, and a two-

layered, rather than single layered peridiopellis; and R. macrocystidium has large, peridial 

cystidia, narrower basidia, and less dense spore ornamentation than R. bougheri. 

Rodwaya lemonthymensis Lebel sp. fined. 

HOLOTYPUS: Tasmania, Lemonthyme, Big Tree Track, col.: M. Castellano, H4845 

(HO), 12 May 1991. 

ILLUSTRATIONS: Fig. 6.50 A-F. 

Basidlomata 5-20 x 5-30 mm, globose to hemispherical, often indented at base. 

Peridium dry, smooth, white to pale yellow sometimes with brown stains. Gleba white 

becoming ivory, developing brown stains with age, loculate, chambers small and dense. 

Stipe absent; columella absent. Odor and taste mild, pleasant. Latex absent. 

Chemical characters not recorded for fresh material. Spore color in mass cream-colored. 

Peridlopellis 50-70 gm wide, a poorly developed epithelium, of 6-10 ramose to 

subglobose, small cells 3-6 x 4-10 gm, with some thin-walled undifferentiated hyphal 

tips 2-4 gm diam protruding, becoming agglutinated by a thin layer of golden brown 

material (in KOH) in age. Peridial context 100-160 gm wide, of interwoven, ± parallel, 

hyaline hyphae 2-3 gm diam with scattered, rare nests of sphaerocysts 14-29 gm diam. 

Endocystidia absent. Laticiferous hyphae absent. Stipitipellis absent. Context 

absent. 

Hymenophoral trama 45-80 pm wide, of filamentous, interwoven, hyaline hyphae 

2-3.5 pm diam, sphaerocysts absent; subhymenium 18-35 pm wide, well-developed, 

with 2-3 tiers of ± isodiametric cells 6-14 x 8-13 gm and some inflated cells 12-22 pm 

diam in trama junctions. Basidia 25-32 x 7-9 gm, ventricose to cylindrical, hyaline, thin-

walled, mostly with 4 or some with 2 sterigmata to 5 pm long. Cystidia 10-20 x 5-7 gm, 

cylindrical with obtuse apex, with granular contents; arising in trama, rare. 
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Spores 8-10 x 8-10 pm (9.18 ± 0.59 x 8.9 ± 0.66, n = 30-35), Q = 1-1.07, globose 

to subglobose, orthotropic. Ornamentation amyloid, of sparse labyrinthine warts and 

low ridges; warts appearing as numerous round topped slightly tapering pegs 0.25-0.8 

p.m tall, with widely spreading bases extending into low ridges to connect into a partial 

reticulum. Ornamentation irregularly distributed and uneven in size over spore, 
somewhat reduced near hilar appendix. Hilar appendix central, symmetric, tapering 

slightly <1 pm long; plage inconspicuous. 

ETYMOLOGY 

Specific epithet refers to the collection location of the holotype, Lemonthyme, 

Tasmania. 

HABIT AND DISTRIBUTION 

Hypogeous, single or in small clusters. Associated, and probably mycorrhizal with 

Eucalyptus sideroxylon, E. globoidea, E. baxteri, E. cypellocarpa , E. macroryncha, E. 

obliqua, and Acacia sp. May, November-December in Australia: Tasmania, Victoria and 

New South Wales. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Kosciosko National Park, Barry Way, 4 km 

north of Pinch River, col.: D. Claridge, Trappe 20003, 6 Dec. 1996; 

TASMANIA: Lemonthyme, Big Tree Track, coL: M. Castellano, H4845 (HOLOTYPE), 

12 May 1991; Lemonthyme, below Lodge, coL: N. Malajczuk, H4789, 12 May 1991; Mt 

Rufus Weir, col.: J. Trappe, H5125, 15 May 1991. 

VICTORIA: East Gipps land, Alpine National Park, junction of Black Mountain Rd. and 

Rams Horn track, coL: J. Trappe, D. Claridge & E. Cazares, Trappe 20061, 8 Nov. 

1996; East Gipps land, Alpine National Park, junction of Black Mountain Rd. and Rams 

Horn track, col.: D. Claridge, Trappe 20063, 8 Nov. 1996; East Gipps land, Alpine 

National Park, Native Cat track, 0.8 km south of junction of Black Mountain Rd., coL: A. 

Claridge, Trappe 20077, 8 Nov. 1996; East Gipps land, Alpine National Park, Benambra-

Corryong Rd., 1.6 km south of Sassafrass Gap. Claridge site #99, coL: J. Trappe, 

Trappe 18279, 25 May 1996; East Gipps land, Red Bluff Reserve, end of Cliff Rd. 0.4 

km south of Tyers Rd. Claridge site #112, col.: J. Trappe, Trappe 18389, 26 May 
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a. b. 

d. --

f. 

Figure 6.50 Rodwaya lemonthymensis Lebel. sp. prov. a. basidioma 
(1mm = 1mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); 
e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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1996; East Gipps land, Ash Range Rd., west of junction with Omeo Highway. Claridge 

site #2, col.: J. Trappe, Trappe 18513, 29 May 1996; East Gipps land, Ash Range Rd., 

10.0 km west of junction with Omeo Highway. Claridge site #1, col.: A. Jumponnen, 

Trappe 18551, 31 May 1996; East Gipps land, Ash Range Rd., 10.0 km west of junction 

with Omeo Highway. Claridge site #1, col.: J. Trappe, Trappe 18560, 31 May 1996; 

DISCUSSION 

Rodwaya lemonthymensis resembles many other species of sequestrate 

Russulales with whitish-yellow basidiomata. Microscopically, the wide, but poorly 

developed, epithelium of small cells (<10 gm diam), small hymenial cystidia, and partially 

reticulate spores, distinguish this from other species. 

Rodwaya macrocystidium Lebel sp. fined. 

HOLOTYPUS: Tasmania, Cradle Mt, Speeler Track, col.: M. Castellano, H5032 (HO), 

13 May 1991. 

ILLUSTRATIONS: Fig. 6.51 A-F. 

Basidiomata 7-25 x 10-30 mm, globose to somewhat irregular, indented at base. 

Peridium surface dry, smooth or with some low ridges and furrows, white becoming 

pale cream with some brown or reddish to orangish streaks in furrows near stipe 

indentation, handling slightly darker. Gleba pale ivory, becoming ivory to pale yellow-

tan with some brown stains, loculate, chambers small, ± similar in size, dense. Stipe 

either 1-5 x 1-2 mm, solid, cylindrical, white or reduced to a small 1-2 x 1-2 mm, round 

white to cream basal pad; columella absent or present <0.5 mm wide, as very narrow, 

white to ivory, percurrent strand. Odor and taste not distinctive, mild. Latex absent. 

Chemical characters not recorded for fresh material. Spore color in mass off-white. 

Peridiopellis two layered, the suprapellis 26-60 pm wide, a dense to scattered turf 

of cystidia, 30-62 x 6-10 pm, narrowly clavate to cylindrical, with obtuse apices and 

granular refractive contents in KOH, overlying an epithelial subpellis 30-60 pm wide, of 

4-7 tiers of globose to subglobose, inflated cells 10-25 x 8-25 gm. Peridial context 
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80-150 p.m wide, of loosely interwoven, hyaline hyphae 2-3 pm diam, sphaerocysts 

absent. Endocystidia absent. Stipitlpellis when present, a narrow cutis of hyaline 

hyphae, 2-3.5 gm diam. Context when present, of interwoven, hyaline hyphae 2-4 

gm diam. 

Hymenophoral trama 18-39 grn wide, of interwoven to ± parallel, hyaline hyphae 

2-3 gm diam, sphaerocysts absent; subhymenium 10-27 pm wide, well-developed, 

with tiers of 2-3 subglobose to irregular cells 5-12 x 8-16 gm, and scattered inflated cells 

up to 25 pm diam. Basidia 27-38 x 9-12 gm, clavate to ventricose, hyaline, thin-walled, 

mostly with 4 or scattered with 1 and 2 sterigmata (basidia with 4 sterigmata tending to 

be narrower); sterigmata to 5 pm long (rarely 7 gm), slender. Cystidia absent. 

Spores 8.5-11 x 8-10 pm (9.18 ± 0.59 x 8.82 ± 0.75, n = 30-35), Q = 1.03-1.12, 

globose to subglobose, orthotropic. Ornamentation amyloid, of isolated, curved to 

irregular spines ± 1 gm high, rarely the bases of 2-3 elements coalescing in short lines 

<0.3 p.m high. Spines with incomplete, mostly apical amyloidity. Hilar appendix central, 

small; plage absent. 

ETYMOLOGY 

Specific epithet refers to the large, clavate peridial cystidia. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups. Associated, and probably mycorrhizal with 

Nothofagus cunninghamii. May-July in Australia: Tasmania. 

COLLECTIONS EXAMINED 

AUSTRALIA, TASMANIA: Cradle Mt, Speeler Track, col.: M. Castellano, H5035, 

H5039, 13 May 1991; Cradle Mt, Speeler Track, col.: M. Castellano, H5032 
(HOLOTYPE), 13 May 1991; Cradle Mt, Speeler Track, col.: S. Bolsenbroek, H6409, 

13 May 1991; Cradle Mt, Speeler Track, col.: J. Trappe, H4812, H4815, H4816, 13 

May 1991; Cradle Mt, Waldheim, col.: N. Malajczuk, H4887, 13 May 1991; Cradle Mt, 

Waldheim, coL: M. Trappe, H4809, 13 May 1991; Cradle Mt, Waldheim, coL: M. 

Castellano, H5056, H5053, H5043, 13 May 1991; Hartz Mt, 5 km above Tahune Forest 

Reserve Rd., col.: W. Colgan III, Trappe 14536, 16 July 1993; Cradle Mt, Hownslow 

Heath Track, col.: J. Trappe, H1466, 4 May 1990; Cradle Mt, Hownslow Heath Track, 

col.: M. Castellano, H1475, 4 May 1990; Cradle Mt, col.: N. Malajczuk, H5010, 12 May 

http:1.03-1.12
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a. b. 

f. 

Figure 6.51 Rodwaya macrocystidium Lebel sp. prov. a. basidioma (1mm 
= 1mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. peridial 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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1991; Cradle Mt, col.: J. Trappe, H5015, 12 May 1991; Myrtle Temperate Rainforest, 

west of Weldborough, col.: N. Malajczuk & M. Amaranthus, H1379, 3 May 1990; Cradle 

Mt, col.: M. Castellano, H4795, 12 May 1991. 

DISCUSSION 

The white to pale cream peridium, with some brown or reddish to orangish streaks in 

the furrows distinguishes Rodwaya macrocystidium from other species of Rodwaya. 

However, several species of Gymnomyces have similar peridial colors, so a microscopic 

examination is necessary to determine the generic placement of a collection. The clavate 

peridial cystidia, lack of hymenial cystidia and mostly 4-spored basidia distinguish R. 

macrocystidium from other species. 

The eucalypt associate, Macowanites reddellii, which also has clavate peridial 

cystidia, differs in the absence of the cellular layer from the peridium, more consistently 

stipitate/columellate, and finer and denser echinulate spore ornamentation than R. 

macrocystidium. 

Rodwaya megaspora (Rodway) Lebel comb. fined. 

r.--Octaviania megaspora (Rodway) G. Cunn., New Zeal. J. Sci. Techn. 

22 : 300B (1941).
 

EGymnomyces megasporus Rodway, Paps. Proc. Roy. Soc. Tasmania
 

1925:168 (1926).
 

ISOTYPUS: Tasmania, Cascades, L. Rodway, Isotype H0113639, May 1925. 

ILLUSTRATIONS: Cunningham (1941) New Zeal. J. Sci. Techn. 22: pl. 33, fig. 18.; 

Lebel (1998) fig. 5. 5; Fig. 6.52 A-E. 

Basidiomata 10-15 m diam, depressed globose. Peridial surface smooth to 
rugose, pallid cream-color to brown. Gleba cream-colored, loculate, chambers small, 

irregular, compressed. Stipe absent; columella not mentioned presumed absent. 

Odor and taste mild. Latex absent. Chemical characters not recorded for fresh material. 

Spore color in mass not recorded, in the chambers of the dried gleba appearing white. 
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Peridlopellis two layered, composed of a suprapellis 10-28 gm wide, of tangled, 

mostly repent, hyaline hyphae 2-3 gm diam, overlying an epithelial subpellis 45-80 grn 

wide, of 4-6 tiers of inflated cells 8-19 x 6-19 pm diam. Peridial context 30-50 pm 
wide, of interwoven, hyaline hyphae 2-3.5 p,m diam, with sphaerocysts 14-28 pm diam 

in scattered nests. Endocystidia absent. Stipitipellis absent. 

Hymenophoral trama 30-50 gm wide, of compacted, interwoven, subgelatinous, 

hyaline hyphae 2-3.5 pm diam, and sphaerocysts 12-28 p.m diam in scattered nests; 

subhymenium not rehydrating well, appearing to be 16-26 gm wide, with 2-3 tiers of ± 

isodiametric cells 4-11 x 5-10 gm. Basidia 28-42 x 9-12 gm, hyaline, cylindrical to 

narrowly clavate, mostly with 1 or rarely 2 robust sterigmata 6-11 x 1-2 .5 gm. Cystidia 

none seen. 

Spores 12-16.5 x 11.5-16 pm (14.8 ± 0.2 x 14.4 ± 0.4, n = 30-35), Q = 1.01-1.03, 

globose, orthotropic, hyaline. Ornamentation strongly amyloid, on most spores of 

dense, robust, isolated warts, rods and wedges, 2-3 gm x 1-2 pm; on a few (immature) 

spores the ornamentation is of very dense, isolated warts and rods, fairly similar in 

appearance, ± 1 pm high. Elements appearing irregular, hemispherical, or rod-like in 

surface view. Hilar appendix inconspicuous, 0.5-1 x 1 pm; plage absent. 

ETYMOLOGY 

Specific epithet refers to the large spores. 

HABIT AND DISTRIBUTION 

Hypogeous, solitary or in small groups. Associated, and probably mycorrhizal with 

Eucalytpus radiata, E. pauciflora, E. delegatensis, E. daltympleana, E. gummifera, E. 

sieberi, E obliqua, E. muelleriana, E. cypellocarpa and Acacia dealbata. May-July in 

Australia: Victoria, New South Wales, Tasmania. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Nadgee State Forest, Mines Forest Rd., 1.2 km 

west of Buck land Rd., Claridge site #12, col.: W. Colgan III & J. Trappe, Trappe 18687, 

2 June 1996; Nadgee State Forest, Maxwell Forest Rd., 0.2 km southeast of Stringy 

Rd., Claridge site #13, col.: A. Jumponnen, Trappe 18697, 2 June 1996; 

http:1.01-1.03
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Figure 6.52 Rodwaya megaspora (Rodway) Lebel comb. prov. a. basidioma 
(1mm = 1mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); 
e. spores (30mm = 10pm). 
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TASMANIA: Cascades, col.: L. Rodway, Isotype H0113639, May 1925; Cascades, 

col.: L. Rodway, Isotype PDD 8368, May 1925; Cascades, col.: L. Rodway, Rodway 

909 (HO), June 1919 

VICTORIA: Alpine National Park, Benambra-Corryong Rd., 2.7 km north of Wild Boar 

track. Claridge site #99, col.: J. Trappe, Trappe 18272, 25 May 1996; Errinundra 

National Park, Goonmirk Rocks Rd., 0.4 km northeast. Claridge site #121, col.: A. 

Jumponnen, Trappe 18467, 28 May 1996; East Gipps land, Mount Elizabeth Rd., 11.9 

km northeast of junction with Omeo Highway. Claridge site #131, col.: A. Jumponnen, 

Trappe 18540, 30 May 1996; East Gippsland, Dorothy Cutting Rd., 0.9 km south of 

Grassy Ridge track, Claridge site #13, col.: A. Jumponnen, Trappe 18579, 31 May 

1996; East Gippsland, Dorothy Cutting Rd. at White Bridge, Claridge site #136, col.: J. 

Trappe, Trappe 18600, 31 May 1996; Croajingalong National Park, Genoa Peak Rd., 

3.3 km north of Hard-to-seek track, Claridge site #59, col.: A. Jumponnen & J. Trappe, 

Trappe 18717, 2 June 1996; Gap Scenic Reserve, Gap Rd., 2.1 km west of track to 

Result Creek Falls, Claridge site #138, col.: A. Claridge, Trappe 19018, 11 June 1996; 

Errinundra National Park, Tea Tree picnic area, col.: J. Trappe, Trappe 19057, 11 June 

1996; Knglake National Park, Island Creek Camp, col.: M. Castellano & T. Label, 

Trappe 14053, 8 July 1993; AWC 1451; AWC1461; AWC 1474; 

DISCUSSION 

Rodwaya megaspora resembles R. seminuda macroscopically and microscopically, 

differing mainly in the larger spores, 12-16 gm versus 9-12 gm and the very robust, 

irregular appearance and dense nature of the spore ornamentation. The basidia of R. 

megaspora are generally 1 rather than 2 sterigmate, and hymenophoral cystidia were not 

observed, whereas R. seminuda has prominent hymenophoral cystidia and generally 2 

or 4-sterigmate basidia. Variation in sterigmata number is known to affect spore size, 

basidia with 1 and 2 sterigmata often have larger spores than basidia with 4-sterigmata. 

However in this particular case, larger spores of R. seminuda never have the robust 

wedges and warts of R. megaspora spores. 

Habitat data is not recorded for the holotype. The collection information states only 

"Cascades"; Rodway walked to collecting sites near Hobart, most of which were at 

lower elevations in the Cascades. Nothofagus is found at higher elevations, therefore 

Eucalyptus was the most likely tree associate. 
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Rodwaya seminuda (Massee and Rodway) Lebel comb. fined. 

EGymnomyces seminudus Massee and Rodway in Massee, Kew Bull. Misc. 

lnform.138: 125 (1898). 

4rcangeliella seminuda (Massee and Rodway) Zeller and C. W. Dodge, Ann. 

Mo. Bot. Gard. 23: 617 (1937). 

Octaviania seminuda (Massee and Rodway) G. Cunn., Trans. Proc. Roy. 

Soc. New Zeal. 67: 408 (1938). 

= Gymnomyces solidus Rodway, Paps. Proc. Roy. Soc. Tasmania 1920: 157 

(1921). 

HOLOTYPUS: Tasmania, col.: L. Rodway, Rodway 124 (HO). 

ILLUSTRATIONS: Cunningham (1938), Trans. Proc. Roy. Soc. New Zeal. 67: pl. 33, 

fig. 19; Pegler & Young (1979), Trans. Brit. Mycol. Soc. 72: fig. 101-103; Beaton et al. 

(1984), Kew Bull. 39: fig. 5 A-D, pl. 25 R-W, pl. 26 A-E; Lebel (1998), fig. 5.7; fig. 6.53 

A-F; 6.44f. 

Basidiomata 10-35 x 10-30 mm, globose to irregular, gleba completely enclosed. 

Peridial surface with some folding and ridges at base, sometimes patchily tomentose or 

minutely verrucose in furrows otherwise smooth, dry; most often white to ivory, 

sometimes becoming sordid pale tan brown, rarely with mild pale yellow bruising 

reaction. Context thin, white. Gleba most often white to cream-colored (brighter than 

peridium), darker in some basidiomata, loculate, chambers small, irregular and 

compressed. Stipe absent; columella absent or rudimentary, narrow, simple, 

translucent white 1-3 mm wide in some basidiomata. Odor faintly chlorinaceous or mild, 

taste not recorded. Latex and laticiferous elements absent. Chemical characters not 

recorded for fresh material. Spore color in mass hyaline, in the chambers of the dried 

gleba appearing white. 

Peridlopellis two layered, composed of a narrow suprapellis 55-120 Lim wide, of 

tangled hyphae, repent or erect, 80-120 x 3-5 tun high, overlying an epithelial subpellis 

40-60 pm wide, composed of 5-8 inflated cells 8-20 x 5-17 um; in older basidiomata 

suprapellis becoming compacted and subgelatinous. Peridial context 30-60 pm wide, 

of interwoven, hyaline hyphae 2-3.5 pm diam with sphaerocysts 12-26 pm diam in 
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scattered to abundant nests. Endocystidia absent. Stipitipellis absent; columella 

context when present, of interwoven, hyaline hyphae 2-3 gm diam. 

Hymenophoral trama 22-53 gm wide, heteromerous, of interwoven, hyaline 

hyphae 2-4 gm diam, some short inflated hyphae 3-5 gm diam and scattered 
sphaerocysts 15-27 gm diam in nests; subhymenium 10-22 gm wide, with 2-4 tiers of ± 

isodiametric cells 8-20 x 6-15 gm. Basidia 32-50 x 7-11 gm, elongate cylindrical to 

narrowly clavate, hyaline, thin-walled, mostly with 2 or rarely with 4 sterigmata 5-10 x 1

2.5 gm at base, robust. Cystidia 55-100 x 10-15 pm, clavate to cylindrical or 
sometimes ventricose with acute rostrate, obtuse or mucronate apices, hyaline, some 

with small refractive granules at apex; extending beyond basidia considerably, arising at 

the base of the subhymenium, scattered to abundant. 

Spores 8-11.5 grn x 8-11 gm (10.9 ± 0.34 x 10.3 ± 0.4 , n = 30-35), Q = 1.03-1.08, 

globose, orthotropic, symmetrical. Ornamentation amyloid, of robust, crowded, laterally 

compressed spines and rods 0.8-1.5 high x 1.5-3 gm at base, some coalescing at 

bases. Hilar appendix 1.5-2.5 x 0.5-1 gm, cylindrical, central, hyaline; plage 

inconspicuous, inamyloid. 

ETYMOLOGY 

The specific epithet refers to the apparent lack of peridium as observed by Massee 

and Rodway. 

HABIT AND DISTRIBUTION 

Hypogeous, in small or large groups. Associated, and probably mycorrhizal with 

Eucalyptus dives, E. viminalis, E. regnans, E. radiata, E. cypellocarpa, E. camphora, E. 

stellulata, E. daltympleana, E. muelleriana, E. fastigata, E. pauciflora, E. microcarpa, E. 

macrorhyncha, Pittosporum undulatum, Acacia smith'', Leptospermum brevipes, and 

Acacia dealbata. April-July, November in Australia: Victoria, New South Wales, 

Australian Commonwealth Territory, and Tasmania. 

COLLECTIONS EXAMINED
 

AUSTRALIA, AUSTRALIAN COMMONWEALTH TERRITORY: Uriarra State
 

Forest, Brindabella Ranges, Warks Rd., 8.5 km south of Brindabella Rd., col.: J.
 

Trappe, Trappe 16829, 10 June 1995;
 

http:1.03-1.08
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a. b. 

Figure 6.53 Rodwaya seminuda (Massee & Rodway) Lebel comb. prov.
a. basidioma (1mm = 1mm); b. peridiopellis and peridial context (4mm = 
10pm); c. hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm 
= 10pm); e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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NEW SOUTH WALES New England National Park, Banksia Pt., coL: M. Castellano, 

H5818, 30 April 1992; New England National Park, Banksia Pt., coL: R. Schaefer 

H5809, 30 April 1992; Monga State Forest, Old Araleun Rd., 0.7 km west of junction with 

River Rd., coL: F. Camacho, Trappe 16779, 9 June 1995; New South Wales, Nadgee 

State Forest, junction of Buck land and Mines Forest, col.: D. Claridge, Trappe 20211, 14 

Nov. 1996; Bondi Gulf Nature Reserve, Gulf Rd., 4.2 km east of Cann Valley Highway, 

Claridge site #56, col.: A. Jumponnen, Trappe 18958, 6 June 1996; Bondi Gulf Nature 

Reserve, Gulf Rd., 4.0 Icrn east of Cann Valley Highway, Claridge site #53, col.: W. 

Colgan Ill, A. Claridge, A. Jumpponen, Trappe 18924, 5 June 1996; Bondi Gulf Nature 

Reserve, Gulf Rd., 4.2 km east of Cann Valley Highway, Claridge site #56, col.: A. 

Jumponnen & W. Colgan Ill, Trappe 18957, 5 June 1996; Coolumbooka Nature 

Reserve, col.: D. Mills & B. Peck, Trappe 20226, 14 Nov. 1996; Tantawangalo National 

Park, Postman's trail, north, 0.3 km north of New Line Rd., Claridge site #29, coL: J. 

Trappe, Trappe 18777, 3 May 1996; Coolangubra National Park, Warata Rd., 2.1 1.1-n 

north of Coolangubra Forest Way, Claridge site #26, coL: A. Jumponnen, Trappe 

18744, 2 June 1996; Tantawangalo National Park, New Line Rd., 0.7 km north of 

Postman's trail, Claridge site #32, col.: J. Trappe, Trappe 18805, 3 May 1996; 
Tantawangalo National Park, New Line Rd., 0.7 km north of Postman's trail, Claridge site 

#32, col.: J. Trappe, Trappe 18804, 3 May 1996; Nadjee State Forest, Royds Creek 

Rd., 1.2 km south of junction with Mines Rd., Claridge site #16, col.: A. Jumponnen, 

Trappe 18994, 8 June 1996; 

TASMANIA: col.: L. Rodway, Rodway 124 (HOLOTYPE); Cascades, col.: L. 

Rodway, H0113652, Sept. 1924; Cascades, col.: L. Rodway, H0113654, Sept. 

1923; Cascades, col.: L. Rodway, H0113658, July 1918; Mt Hartz National Park, 6 km 

from Tahune Forest Reserve Rd., col.: T. Lebel, Trappe 14531; col.: J. Trappe, Trappe 

14509, Trappe 14510; Mt Hartz National Park, 6 km from Tahune Forest Reserve Rd., 

col.: M. Castellano, Trappe 14517, 16 July 1993; Mt Hartz National Park, 5 km from 

Tahune Forest Reserve Rd., coL: M. Castellano, Trappe 14534; Mt Hartz National Park, 

5 km from Tahune Forest Reserve Rd., col.: J. Trappe Trappe,14538; 16 July 1993; Mt 

Hartz National Park, 5 km from Tahune Forest Reserve Rd., coL: T. Lebel Trappe, 

14547, 16 July 1993; Mt Hartz National Park, 8.5 km from Tahune Forest Reserve Rd., 

col.: J. Trappe, Trappe 14513; Trappe 14512, 16 July 1993; Jnct of Mt Hartz National 

Park and Tahune Forest Reserve Rd., coL: W. Colgan Ill, Trappe 14554, 16 July 1993; 

Tasman Peninsula, Flinders Cr., col.: J. Trappe, Trappe 14570, 17 July 1993; Tasman 

Peninsula, Kellevire Rd., Wielangta Rd., col.: J. Trappe, Trappe 14613, 17 July 1993; 
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Hobart, Mt Wellington, The Springs, col.: W. Colgan Ill, Trappe 14474, 15 July 1993; 

Hobart, Mt Wellington, The Springs, col.: M. Castellano, Trappe 14487, 15 July 1993; 

Hobart, Mt Wellington, The Springs, coL: M. Castellano, Trappe 14491,15 July 1993; 

Hobart, Ridgeway Park, Ridgeway Rd., col.: T. Lebel & M. Castellano, Trappe 14450, 

15 July 1993; Hobart, Ridgeway Park, Ridgeway Rd., col.: W. Colgan Ill & M. 
Castellano, Trappe 14452, 15 July 1993; Hobart, Mt Wellington, The Springs, col.: W. 

Colgan Ill, Trappe 14476,15 July 1993; Hobart, Mt Wellington, The Springs, col.: J. 

Trappe, Trappe 14465,15 July 1993; Hobart, Mt Wellington, The Springs, col.: T. 

Lebel, Trappe 14504, 15 July 1993; Hobart, Mt Wellington, The Springs, co/.: T. Lebel, 

Trappe 14505, 15 July 1993; Hobart, Mt Wellington, The Springs, col.: W. Colgan Ill, 

Trappe 14478, 15 July 1993; Tasman Peninsula, Kellevire Rd., Wielangta Rd., co/.: W. 

Colgan III, Trappe 14618, 17 th July 1993; Black Charlies Gully, coL: J. Trappe, 

Trappe 14424, 15 July 1993; Tebrakuna Rd., NE Tasmania, col.: N. Malajczuk, 

11187,16th July 1981; West of Maydena, col.: M. Castellano, H5143, 16 May 1991; 

West of Maydena, coL: J. Trappe, H5166, 16 May 1991; Mt Rufus- Weir, co/.: M. 

Trappe, H5117, 15 May 1991; Mt Rufus- Weir, col.: M. Castellano, H5134, 15 May 

1991; West of Maydena, col.: M. Trappe, H5156, 16 May 1991; West of Maydena, N. 

Bougher, H5159, 16 May 1991; near Derwent, col.: N. Malajczuk, H5186, 15 May 1991; 

West of Maydena, col.: M. Trappe, H5151, 16 May 1991; Strahan, col.: M. Castellano 

& N. Malajczuk, H5102, 15 May 1991; Cradle Mt, col.: N. Bougher, H5072, 13 May 

1991; Lemonthyme, coL: M. Castellano, H4848, 12 May 1991; Lemonthyme, col.: M. 

Castellano, H4842, 12 May 1991; near Derwent, col.: M. Castellano, H5212, 15 May 

1991; near Collins Gap, col.: M. Castellano, H5423, 19 May 1991; near Collins Gap, 

col.: M. Castellano, H5417, 19 May 1991; Eaglehawk neck, coL: J. Trappe, H5329, 18 

May 1991; West of Maydena, coL: M. Trappe, H5233, 16 May 1991; West of 
Maydena, col.: N. Bougher, H5244, 16 May 1991; Hobart, Mt Wellington, col.: J. 

Trappe, H5283, 17 May 1991; Hobart, Mt Wellington., col.: N. Bougher, H5346, 17 May 

1991; Hobart, Mt Wellington, col.: R. Robinson, H5274, 17 May 1991; Hobart, Mt 
Wellington, col.: N. Bougher, H5271, 17 May 1991; Hobart, Mt Wellington, coL: M. 

Castellano, H5268, 17 May 1991; Hobart, Mt Wellington, col.: M. Castellano, H5266, 17 

May 1991; Hobart, Mt Wellington, col.: J. Trappe, H5261, 17 May 1991; Mt Field 

National Park Russell Falls, col.: R. Young & M. Amaranthus, H1534A, 6 May 1990; 

Bustmegall Creek, col.: N. Malajczuk, H1360, 2 May 1990; Mt Wellington, col.: M. 

Trappe, H5345, 17 May 1991; Cradle Mt, col.: J. Trappe H5020, 12 May 1991; Cradle 

Mt, col.: M. Castellano H5041, 13 May 1991; West of Maydena, col.: J. Trappe H5241, 

16 May 1991; Quamby Bluff Walk trailhead near carpark, 17 km south of Deloraine, 
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N. Bougher H6403, 8 June 1994; Hobart, Mt Wellington, The Springs, col.: M. 

Castellano & J. Trappe, H5265, 17 May 1991; near Collins Gap, Springdale rd, Myrtle 

Tree Track picnic area, col.: J. Trappe, H5409, 19 May 1991; Hobart, base of Mt 

Wellington, col.: M. Trappe, H5343, 17 May 1991; Tasman Peninsula, Flinders Creek, 

col.: J. Trappe, Trappe 14586, 17 July 1993; Hobart, Mt Wellington, col.: R. Robinson, 

H5275, 17 May 1991; Tasmania, col.: L. Rodway, HO 100521, ?date; Black Char lies 

Gully, col.: J. Trappe, Trappe 14414, 15 July 1993; south of Golden Valley near 

Riverside Rd., col.: M. Castellano, H1504, 5 May 1990; south of Golden Valley near 

Riverside rd, col.: R. Young, H1513, 5 May 1990; Ellendale, Dillons Rd., col.: R. 

Robinson, Robinson #19 (H0130170), 21 May 1981; No collection information, col.: L. 

Rodway, H0113665. 

VICTORIA: Eildon State Park, Dry Creek and Jamieson Rd., col.: M. Castellano 

Trappe 14198, 10 July 1993; Eildon State Park, Dry Creek and Jamieson Rd., 1st gully, 

col.: T. Lebel, Trappe 14189, 10 July 1993; Eildon State Park, Dry Creek and Jamieson 

Rd., 1st gully, col.: M. Castellano, Trappe 14200, 10 July 1993; Erskine River, Blanket 

leaf Picnic Ground, col.: M. Castellano, Trappe 14227, 11 July 1993; Erskine River, 

Blanket leaf Picnic Ground, col.: T. Lebel, Trappe 14226, 11 July 1993; Erskine River, 

Blanket leaf Picnic Ground, col.: W. Colgan III, Trappe 14231, 11 July 1993; Erskine 

River, Blanket leaf Picnic Ground, col.: J. Trappe, Trappe 14217, 11 Nov. 1993; Erskine 

River, Blanket leaf Picnic Ground, col.: J. Trappe, Trappe 14219, 11 Nov. 1993; 

Grampians National Park Mt Williams Carpark, col.: W. Colgan III, Trappe 14335, 13 

July 1993; Grampians National Park, 29.5 km north of Dunkeld on Halls Gap Rd., col.: J. 

Trappe, Trappe 14302, 13 July 1993; Grampians National Park, 29.5 km N of Dunkeld 

on Halls Gap Rd., col.: M. Castellano, Trappe 14306, 13 July 1993; Grampians 

National Park, 29.5 km N of Dunkeld on Halls Gap Rd., col.: M. Castellano, Trappe 

14303, 13 July 1993; Grampians N.P, Halls Gap Rd. 29.5 km from Dunkeld, co/.: W. 

Colgan III, Trappe 14299, 13 July 1993; Eildon-Jamieson Rd. 2 km from Jamieson, col.: 

M. Castellano, Trappe 14114, 9 July 1993; Eildon-Jamieson Rd. Mallet Creek track, 

co/.: M. Castellano, Trappe 14141, T. Lebel Trappe 14134; Trappe 14133, 10 July 

1993; 9.6 km from Jamieson turnoff, Eildon-Jamieson Rd., col.: T. Lebel & M. 
Castellano, Trappe 14179, 10 July 1993; King lake National Park, Mountain Creek track, 

col.: M. Castellano, Trappe 14032, 8 July 1993; Fraser National Park, junction of 

Maintongoon and Skyline Rds, col.: T. Lebel & M. Castellano, Trappe 14156, 10 July 

1993; Otway Range, Grey River Reserve Rd., col.: T. Lebel, Trappe 14256, 12 July 

1993; Eildon-Jamieson Rd., 2 km from Jamieson, col.: M. Castellano, Trappe 14122, 9 
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July 1993; King lake National Park Old King lake Rd. Saddle, coL: M. Castellano, Trappe 

14023, 8 July 1993; King lake National Park, Mount Sugarloaf summit elev. 550 m, coL: 

T. Lebel, H 6466, 14 June 1994; Grampians National Park, 29.5 km north of Dunkeld on 

Halls Gap Rd., coL: M. Castellano, Trappe 14308, 13 July 1993; Knglake National 

Park, Mount Sugarloaf summit elev. 550 m, col.: T. Lebel, H6466, 14 June 1994; Otway 

Range, Grey River Reserve, col.: A. & D. Claridge, Trappe 14259, 12 July 1993; 

Victoria, 2.4 km north of Baw Baw National Park, col.: J. Trappe, H6789, 16 June 1994; 

Thomson State forest, Lawler Track Trailhead, coL: M. Castellano & J. Trappe, H6799, 

16 June 1994; 2.4 km north of Baw Baw National Park, col.: M. Castellano, H6780, 16 

June 1994; Eildon State Forest, 51.6 km from Jamieson along Jamieson-Eildon Rd., col.: 

N. Bougher, H6635, 16 June 1994; Eildon State Forest., 51.6 km from Jamieson along 

Jamieson-Eildon Rd., coL: J. Trappe, H6624, 16 June 1994; Eildon State Forest, 51.6 

km from Jamieson along Jamieson-Eildon rd, coL: M. Castellano, H6618, 16 June 1994; 

Eildon State Forest, 51.6 km from Jamieson along Jamieson-Eildon Rd., col.: M. 

Castellano, H6616, 16 June 1994; Fraser National Park, Trailhead at Blowhard Summit 

track, coL: J. Trappe, H6545, 15 June 1994; Fraser National Park, Trailhead at Blowhard 

Summit track, coL: T. Lebel, H6543, 15 June 1994; Fraser National Park, 1.1 km from 

Haines Saddle off Skyline Rd, col.: T. Lebel, H6527, 15 June 1994; King lake National 

Park, Mason Falls trailhead, col.: N. Bougher, H6480,14 June 1994; King lake National 

Park, Mount Sugarloaf summit (elev. 550m), col.: J. Trappe, H6475, 14 June 1994; 

Fraser National Park, 1.1 km from Haines Saddle off Skyline Rd, col.: J. Trappe, H6516, 

15 June 1994; Nunniong State Forest, Nunniong Rd. at crossing of Native Dog Creek. 

Claridge site #108., coL: J. Trappe, Trappe 18356, 26 May 1996; Nunniong State 

Forest, Bentley Creek 0.4 km northeast of Bentley Plains Rd. Claridge site #107., coL: 

J. Trappe & A. Jumponnen, Trappe 18344, 26 May 1996; Nunniong State Forest, 

Nunniong Rd. at crossing of Native Dog Creek. Claridge site #108., col.: J. Trappe, 

Trappe 18349, 26 May 1996; East Gipps land, Murrangowar Forest Management Block, 

Princes Highway, 1 km east of Bendock Ridge Rd., Claridge site #64, col.: A. 

Jumponnen, Trappe 18619, 1 June 1996; East Gipps land, Lind National Park, Princes 

Highway, 3.8 km west of Lind Park Rd., Claridge site #73, col.: A. Claridge, Trappe 

18646, 1 June 1996; East Gipps land, Alpine National Park, Black Mountain Rd., Rams 

Horn track. Claridge site #78, coL: W. Colgan III, Trappe 18100, 23 May 1996; Gap 

Scenic Reserve, Gap Rd., 2.1 km west of track to Result Creek Falls, Claridge site #138, 

col.: A. Claridge, Trappe 19015, 11 June 1996; Errinundra National Park, Gunmark Rd., 

1.6 km southeast of Survey Rd., Claridge site 141, coL: J. Trappe & A. Jumponnen, 

Trappe 19720, 11 June 1996; East Gipps land, Bentleigh Plains Forest Reserve, 
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Bentleigh Plains Rd., 0.2 km northwest of crossing of Bentleigh Creek, col.: J. Trappe & 

B. Peck, Trappe 20089, 9 June 1996; East Gipps land, Alpine National Park, Sassafrass 

Gap. Claridge site #99, col.: J. Trappe, Trappe 18273, 25 May 1996; Red Bluff 

Reserve, end of Cliff Rd. Claridge site #109., col.: J. Trappe, Trappe 18366, 26 May 

1996; East Gipps land, Nunniong forest management block, Camp Oven track, 0.4 In 

east of junction of Bentleigh Planis Rd., col.: J. Trappe & B. Peck, Trappe 20102, June 

1996; King lake National Park, col.: T. Lebel, Trappe 14005, 8 July 1993; H6457??; 

AWC 29; AWC 1443; AWC 1471; AWC 06; AWC 458; AWC 78; AWC 1441; AWC 

518; AWC 1402; AWC 100; H0113651 August 1899; FH Rodway 1110; HO 113655 

DISCUSSION 

Rodwaya seminuda differs from other species microscopically in the two layered 

peridiopellis, prominent hymenial cystidia, isolated spinose spores; macroscopically the 

smooth, generally white to creamy peridium is distinctive. 

The Rodway 124 (H0113648) packet had four different collections enclosed. 

1 = 124 HOLOTYPE 

2 = 124 cotype. G. seminudus Collected August 1898 in Australia: Tasmania. White, 

globose, smooth; spore ornamentation isolated spinose, peridiopellis two layered. 

3 =124 "G. seminudus" spores larger ± 14 gm, ornamentation less dense, spines more 

irregular, curved, acute. Peridiopellis two layered, hymenial cystidia present, large. 

Unknown Gymnomyces species. 

4 = 124 COTYPE postal envelope. Does not match G. seminudus, unknown 

Gymnomyces. 

other collections 

"Gymnomyces seminudus" DAR 28970. Sandstone soil, in bush. May 1977 in 
Australia: Blue Mountains National Park, Mt Banks, track south of Bells Line Rd. J. 

Walker. 10-12 good specimens, dried ±10-25 mm, subglobose to turbinate. Spores 

globose, 7-10 gm, walls and spines amyloid, the spines 1-3 (4) x 1 gm. Peridium of 

periclinal hyphae 3-4 gm diam and some emergent hyphal tips. Subhymenium of 
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inflated cells. Cystidia absent. Trama evidently with no sphaerocysts but some could 

be present. Unknown species of Gymnomyces. 

"Gymnomyces seminudus" det Rodway. H0113662, July 1924 in Australia: Tasmania, 

Cascades. Differs from Rodway 124 in peridiopellis structure, which is a cutis, lacks 

cystidia; and spore ornamentation is of spines 2-3 gm high with some basal 
connectives. Unknown species of Gymnomyces. 

Rodwaya schultzil Lebel sp. fined. 

HOLOTYPUS: Victoria, Grampians National Park, 24 km North of Araraton Hwy #8, col.: 

T. Lebel, Trappe 14361 (MELU), 13 July 1993. 

ILLUSTRATIONS: Fig. 6.54 A-E. 

Basidiomata 18 x 11 mm, globose to subglobose or irregular, invaginated at base 

around basal pad if present. Peridial surface smooth, with some folding, especially 

towards the base, minutely verrucose in folds, overall off-white to cream-colored with tan 

or dark brown stains, sometimes handling dark brown. Gleba off-white, loculate, 

chambers small irregular 2 x 0.5 mm, exposed at base in some basidiomata. Stipe 
absent or present as very reduced basal pad, 1-3 x 1 mm, white, not protruding past 

peridium; columella absent or percurrent, filamentous, 1.5 mm at base tapering to <0.5 

mm at apex. Odor and taste mild. Latex absent. Chemical characters not recorded for 

fresh material. Spore color in mass off-white. 

Peridiopellis 40-105 gm wide, an epithelium, tiers of 3-5 cells 5-25 x 8-17 gm, with 

scattered hyphal tips 18-30 x 3-4 gm, which are sometimes inflated, globose, 5-8 pm 

diam. Peridial context 50-270 gm wide, of loosely interwoven, hyaline hyphae 2-3 

gm diam, and scattered nests of sphaerocysts 13- 27 pm diam. Endocystidia absent. 

Stipitipellis undifferentiated from context, of repent, hyaline hyphae 2-3 gm diam. 

Context heteromerous, of interwoven, hyaline hyphae 2-4 pm diam, and nests of 

sphaerocysts 19-32 p.m diam. 



360 

Hymenophoral trams 18-43 gm wide, of loosely interwoven, hyaline hyphae 2-3 

gm diam sphaerocysts absent; subhymenium 12-41 gm wide, with 1-3 tiers of ± 

isodiametric cells 6-17 gm diam, and rare inflated cells 14-23 gm diam. Basidia 24-32 x 

7-12 pm, clavate to ventricose clavate, hyaline, with 2 and 4 sterigmata 3-6 gm long. 

Cystidia absent. 

Spores 7.5-10 x 4.5- 7.5 pm (8.8 ± 0.45 x 6.31 ± 0.53, n = 30-35), Q = 1.21-1.42, 

ellipsoid to elongate, heterotropic, asymmetric. Ornamentation amyloid, of isolated warts 

and short, rarely branched, low ridges < 0.5 p.m high, in a partial reticulum. Hilar 

appendix central, hyaline, tapering, 1-1.5 x 1 gm, slightly eccentric; plage absent. 

ETYMOLOGY 

Specific epithet refers to A. Shultz, an amateur mycologist who provided many 

mycological experiences in the United States during the period leading to this revision. 

She provided invaluable assistance and support for various collecting trips and collected 

many interesting sequestrate fungi. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups of 3-8. Associated, and probably mycorrhizal with 

Eucalytpus pauciflora, E. regnans, E. daliympleana, E. microcatpa, E. macrorhyncha, 

Acacia dealbata, and Leptospermum brevipes. May-July in Australia: Victoria. 

COLLECTIONS EXAMINED 

AUSTRALIA, VICTORIA: Grampians National Park, 24 km North of Araraton Hwy. 

#8, col.: T. Lebel, Trappe 14361 (HOLOTYPE), 13 July 1993; Grampians National 

Park, Redman Rd., 1st track off, col.: M. Castellano, Trappe 14354, 13 July 1993; 

Brisbane National Park, Aeroplane Rd., Sappling Gully, col.: M. Castellano, Trappe 

14393, 13 July 1993; Fraser National Park, Junction of Skyline and Maintongoon Rd., 

col.: T. Lebel, H6555, 15 June 1994; Fraser National Park, Trailhead at Blowhard 

Summit track, col.: N. Bougher, H 6539, 15 June 1994; Eildon State Forest, Lake Eildon, 

Snobs Creek, col.: J. Trappe, H 6582, 15 June 1994; Maintongoon Rd & Skyline Rd 

Junction, Fraser National Park, col.: M. Castellano & T. Lebel, Trappe 18145, 10 July 

1993; Fraser National Park, Trailhead at Blowhard Summit track, col.: N. Bougher, 

H6539, 15 June 1994; East Gippsland, Alpine National Park, Cowombat Flat track, 0.7 

km north of junction with Black Mountain Rd. Claridge site #89, col.: W. Colgan III, 

http:1.21-1.42
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a. 

C. 

e. 

Figure 6.54 Rodwaya shultzii Lebel sp. prov. a. basidioma (1mm = 1 mm); 
b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. spores (30mm 
= 10pm). 
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Trappe 18184, 24 May 1996; East Gipps land, Alpine National Park, Cowombat Flat 

track, 0.7 km north of junction with Black Mountain Rd. Claridge site #89, col.: J. Trappe, 

Trappe 18185, 24 May 1996; East Gipps land, Alpine National Park, Benambra-

Corryong Rd., 2.7 Ian north of Wild Boar track. Claridge site #99, col.: A. Claridge, 

Trappe 18263, 26 May 1996; Snobs Creek, Lake Eildon, col.: J. Trappe, H6577, 15 

June 1994. 

DISCUSSION 

The broadly ellipsoid, asymmetric spores are a distinctive feature of this species of 

Rodwaya. Cystangium malajczukii has a similar peridiopellis structure and spore 

ornamentation, but also has large hymenial cystidia and a distinct stipe. 

Rodwaya sparsa Lebel sp. fined. 

HOLOTYPUS: Tasmania, Eaglehawk Neck, col.: M. Trappe, H 5331 (HO), 18 May 

1991. 

ILLUSTRATIONS: Fig. 6.55 A-E. 

Basidiomata 7-20 x 7-15 mm, subglobose. Per !dial surface smooth or with some 

folding at base, dry, sordid white becoming pale yellow with brown patches. Context 

thin. Gleba cream- colored to pale tan, loculate, chambers small, dense. Stipe absent 

or present rarely, 1 x 1 mm, as a small, white basal pad; columeila absent or present 

rarely, < 1 mm wide, as inconspicuous percurrent white strand. Odor faint chlorine, taste 

mild. Latex absent. Chemical characters not recorded for fresh material. Spore color in 

mass white. 

Peridiopellis two layered, the suprapellis 10-45 jun wide, a turf of septate, repent 

to upright, hyaline hyphae 10-42 x 2.5-5 gm, overlying an epithelial subpellis 50-120 

gm wide, of 4-7 tiers of irregular cells 12-25 x 9-22 gm with an overlying. Peridial 

context 40-220 p.m wide, of loosely interwoven, hyaline hyphae 2-4 p.m diam and rare 
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sphaerocysts ± 14-28 gm diam in nests. Endocystidia absent. Stipitipellis absent. 
Context absent. 

Hymenophoral trama 15-48 gm wide, of loosely interwoven, hyaline hyphae 1.5-3 

gm diam, abundant short septate hyphae 2-5 pm diam and rare sphaerocysts 19-26 x 

16-32 pm in nests; subhymenium 12-22 gm wide, ramose to cellular, with tiers of 1-3 

irregular cells 5-12 pm diam. Basidia 25-42 x 7-12 pm, clavate to cylindrical, hyaline, 

with 2, 3 or 4 sterigmata 3-12 gm long. Cystidia absent. 

Spores 7.5-10 x 7.5-9.5 gm (8.93 ± 0.49 x 8.55 ± 0.56, n = 30-35), Q = 1.03-1.13, 

globose to subglobose, orthotropic. Ornamentation amyloid, finely echinulate, of sparse 

warts isolated or in clusters of two to three, < 0.5 gm high. Some spores with scattered 

fine, short, unbranched lines connecting isolated warts; in which case, often only the 

apices of the warts are amyloid. Hilar appendix central, 2 x 2 gm, conical, hyaline; plage 

absent. 

ETYMOLOGY 

Specific epithet refers to the sparse, fine spore ornamentation. sparsus= sparse. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups. Associated, and probably mycorrhizal with Acacia 

dealbata, Eucalyptus obliqua, E. cypellocarpa, E. muelleriana, E. globoidea, E. 

angophoroides, E. maculata, E. gummifera, E. globulus, Allocasuatina. May - July in 
Australia: Western Australia, Tasmania, Victoria, and New South Wales. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Mimosa Rocks National Park, track leading to 

Gil lards, 1.3 km east on Tanja-Tathra Rd., Claridge site #38, col.: A. Jumponnen, 

Trappe 18833, 4 June 1996; Mount Nugatta State Forest, Nugatta Rd., 1.9 km northeast 

of Poole Rd., Claridge site #21, col.: J. Trappe, Trappe 18880, 5 June 1996. 

TASMANIA: Eaglehawk Neck, col.: M. Trappe, H 5331 (HOLOTYPE), 18 May 1991; 

2 km south of Proctor Rd. on A6 to Hobart, col.: T. Lebel, Trappe 14566, 16 July 1993; 

Elephant Pass, col.: N. Bougher, H 1369, 2 May 1990; Hobart, Ridgeway Park, col.: J. 

Trappe, Trappe 14457, 15 July 1993; Black Char lies Gully, col.: J. Trappe, Trappe 

http:1.03-1.13
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a. b. 

Figure 6.55 Rodwaya sparsa Lebel sp. prov. a. basidioma (1mm = 1mm); 
b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. spores (30mm 
= 10pm). 
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14417, 15 July 1993; Eaglehawk Neck, col.: M. Castellano, H5321, 18 May 1991; Near 

Collins Gap, col.: M. Castellano, H5419, 19 May 1991; Mt Rufus Weir, col.: N. 

Malajczuk, H5105, 15 May 1991; Scamander Stop #2, coL: N. Bougher, H1383, 3 

May1990; 2 km south of Proctor Rd on A6 to Hobart, coL: J. Trappe, Trappe 14565, 16 

July 1993; 

VICTORIA: East Gipps land, Alpine National Park, Barry Way, 1 km north of crossing 

Bridle Creek. Claridge site #87, col.: J. Trappe, Trappe 18155, 24 May 1996; East 

Gipps land, Alpine National Park, Cowombat Flat track, 1.1 km north of junction with Black 

Mountain Rd. Claridge site #90, col.: A. Claridge, Trappe 18196, 24 May 1996; East 

Gipps land, Murrangowar Forest Management Block, Princes Highway, 1 km east of 

Bendock Ridge Rd., Claridge site #64, col.: W. Colgan III, Trappe 18617, 1 June 1996; 

East Gipps land, Lind National Park, Euchne Valley Rd., 0.2 km junction of Lind Park Rd., 

Claridge site #74, col.: A. Jumponnen, Trappe 18649, 1 June 1996; AWC98; 

WESTERN AUSTRALIA: Dryandra State Forest, Williams to York Rd, 4.6 km from 

Wandering Rd. junction., col.: T Lebel, Trappe 14958, 23 July 1993; Off Narrogin to 

Williams Rd. on Contine Rd., col.: T. Lebel, Trappe 14952, Trappe 14953, 23 July 

1993. 

DISCUSSION 

The collections from Western Australia differ only in having a slightly more robust, 

denser spore ornamentation, with connecting lines between elements more common than 

in spores of the Tasmanian or eastern states collections. This feature is variable enough 

within a basidioma that it cannot be considered significant for differentiating two species. 

Microscopically this species closely resembles Cystangium phymatidosporum. The 

main difference macroscopically is the consistent lack of a stipe in Rodwaya sparsa, and 

presence of a robust stipe in C. phymatidosporum; microscopically, R. sparsa has 

larger, more robust basidia with larger sterigmata, and clustered, fine spore 

ornamentation. 
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Rodwaya frappe! Lebel sp. fined. 

HOLOTYPUS: New South Wales, Border Ranges National Park Sheepstation 

campground, col.: J. Trappe, H6072 (DAR), 5 May 1992. 

ILLUSTRATIONS: Fig. 6.56 A-G. 

Basidiomata 10 x 13 mm, subglobose to irregular. Peridial surface dry, smooth, 

pale yellow. Gleba golden yellow, drying pale orange, loculate, chambers irregular in 

size and shape, ± 1 mm wide, small and dense; trama drying to appear darker than 

hymenium. Stipe absent; columella <0.5 mm wide, percurrent, ivory, a simple, narrow 

strand. Odor and taste mild. Latex not observed. Chemical characters not recorded for 

fresh material. Spore color in mass pale yellow. 

Peridiopellis two layered, suprapellis 18-130 gm wide, a scattered turf of cystidia 

35-125 x 5-9 gm, elongated, clavate to cylindrical, with refractive granular contents, 

overlying an epithelial subpellis 62-80 gm wide, of 5-8 tiers of cells 8-18 x 6-16 gm. 

Peridial context 50-85 gm wide, heteromerous, mostly of interwoven, hyaline hyphae 

1.5-2.5 gm diam, with sphaerocysts 12-22 gm diam in scattered nests. Endocystidia 

absent. Stipitipellis absent. Columella context of interwoven, hyaline hyphae 2

3.5 gm diam. 

Hymenophoral trama 15-45 gm wide, of interwoven, hyaline hyphae 1.5-2.5 pm 

diam and short inflated hyphae 3-5 gm diam, sphaerocysts absent; subhymenium 12

25 gm wide, with 1-2 tiers of ± isodiametric cells 6-12 pm diam. Basidia 28-38 x 10-16 

gm, clavate to globose clavate, hyaline, with 1 or 2 robust sterigmata 5-8 x 1-2 gm. 

Cystidia 8-21 x 5-11 gm, ventricose to clavate with obtuse or mucronate apices and 

granular contents; rare, embedded in hymenium, arising in trama. 

Spores 9-10 (12) x 9-10 (12) gm ( 10.8 ± 0.73 x 10.1 ± 0.62, n = 30-35), Q = 1.01

1.11, globose to subglobose, orthotropic, hyaline. Ornamentation irregularly amyloid, of 

crowded isolated spines 2-3.5 gm high x 1-2 p.m at the base, the bases of some 

coalescing in low connections between 2-3 elements. Hilar appendix hyaline, obtuse, 

central, 1.5-2 x 1 gm; plage absent. 
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a. b. 

Figure 6.56 Rodwaya trappei Lebel sp. prov. a. basidioma (1mm = 1mm); 
b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral trama 
and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral
cystidia (7mm = 10pm); f. peridial cystidia; g. spores (30mm = 10pm). 
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ETYMOLOGY
 

Specific epithet refers to Dr. J. Trappe from the United States, preeminent mycologist 

of sequestrate fungi, who was one of the initiators of this study of ectomycorrhizal fungi 

in Australia. 

HABIT AND DISTRIBUTION 

Hypogeous, solitary. Associated, and probably mycorrhizal with Eucalyptus. May 

in Australia: New South Wales. 

COLLECTIONS EXAMINED 

AUSTRALIA, NEW SOUTH WALES: Border Ranges National Park, Sheepstation 

campground, col.: J. Trappe, H6072 (HOLOTYPE), 5 May 1992. 

DISCUSSION 

Rodwaya trappei resembles R. macrocystidium in the isolated, spinose spore 

ornamentation, and clavate peridial cystidia; however, the basidia have 1 and 2 
sterigmata not 4, and are shaped quite differently. R. trappei also has a pale yellow 

peridium and golden yellow gleba, unlike R. macrocystidium, which has a white to pale 

cream peridium, with some brown or reddish to orangish streaks in furrows near the stipe 

indentation and an ivory-colored gleba. R. trappei is a Nothofagus associate, while R. 

macrocystidium is a Eucalyptus associate. 

Gymnomyces tapawericus from New Zealand is also a Nothofagus associate, and 

has large, clavate, peridial cystidia. However, the peridiopellis structure and spore 

ornamentation differ, and G. tapawericus has basidia with 4 sterigmata not 1 and 2. 

Tribe Lactariae 

Arcangeliella Cavara Nuov. Giom. Bot. Ital. N.S. 7: 126 (1900). 

"Arcangeliella nov. gen. Peridium tenue, aegre separabile, basim versus 
interruptum vel laxe venoso-reticulatum, verticaliter a columella percursum; basis 
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substerilis, producta, bysso parvo donata; caro fragilis, minute cellulosa, lactiflua; cellulae 

irregulares, e basi radiantes; basidia clavata, 4-3 sterigmata gerentia; sporae globosae, 

echinulatae; cystidia adsunt. Fungi gregarii hypogaei, carnosi, lactiflui." 

Basidiomata 10-50 mm, variable shape, generally with a well-developed stipe, and 

the hymenophore often exposed at the base. Peridium surface dry or viscid, smooth or 

tomentose, variable in color, margin free from stipe or not. Gleba variously colored, often 

orange of brown, sublamellate to loculate, chambers variable in size and shape. Stipe 

robust, solid, central; columella percurrent. Latex present or absent in freshmaterial, 

laticiferous hyphae present though sometimes rare. Peridiopellis an epithelium, 
trichodermium, or cutis, or undifferentiated, sometimes gelatinised. Hymenophoral trama 

of interwoven hyphae, rarely with some scattered spherocysts. Basidia 2- or 4
spored, cylindrical to clavate. Cystidia absent or present, varying in size and shape. 

Spores generally heterotropic, more rarely orthotropic, from subglobose to ellipsoid, with 

a variable spore ornamentation, ranging from isolated spinose to more often, reticulate. 

HOLOTYPUS: Arcangeliella borziana Cavara. Nuov. Giom. Bot. Ital. ser. 2, 7: 126 

(1900). 

Key to the Australian and New Zealand species of Arcangeliella 

1A. Gleba pale brown; spores subglobose to broadly ovoid, spore 

ornamentation of radial ridges ± 1 gm high. A. crichtonii 

1B. Gleba pale orange; spores globose to subglobose, spore 

ornamentation of rugose ridges in a partial reticulum. ... A. hepaticus 

Arcangeliella crichtonli (G. W. Beaton, Pegler and T.W. K Young) Lebel comb. nov 

:...--Cystangium crichtonii G. W. Beaton, Pegler and T. W. K. Young, Trans. Brit. 

Mycol. Soc. 86: 181-184 (1986). 
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HOLOTYPUS: New South Wales, Tuncurry, col.: G. Crichton, Crichton Z47 (K), 9 

August 1984. 

ILLUSTRATIONS: Beaton et al. (1986) Trans. Brit. Mycol. Soc. 86: fig. 1 A-D, 2 A-E.; 

Lebel (1998) fig. 5. 1; Fig. 6.57 A-F. 

Basidiomata 15-30 mm diam, irregularly convex, with a free, undulating margin 

exposing the lower gleba. Peridial surface pale brown to burnt sienna (Ridgeway, 

M2YR/4.8f7.2), discoloring to pale brown on drying; texture not recorded fresh, dried 

appearing smooth. Context thin, fragile, creamy-white. Gleba pale brown, paler than 

peridium, sublamellate but strongly anastamosing to appear labyrinthoid-loculate, 

chambers elongate, empty. Stipe 4-6 x 1-2 mm, central to lateral, more or less 
cylindrical, glabrous, surface concolorous with peridium or slightly paler; columella 

percurrent, simple, concolorous with peridium. Odor and taste not recorded. Latex not 

observed. Chemical characters not recorded. Color of Spore color in mass not recorded 

for fresh material, in the chambers of the dried gleba appears off-white to cream-colored. 

Peridiopellis two layered, suprapellis a thin, repent layer of hyaline hyphae 2-6 

gm diam overlying an epithelial subpellis 40-80 gm wide, of 2-4 tiers irregular, 

agglutinated, inflated cells 12-22 gm diam; on certain areas of the peridium, the 

peridiopellis compacted, appearing as a single, agglutinated layer of somewhat inflated 

elements. Peridial context 110-180 gm wide, heteromerous, mostly of interwoven, 

slightly gelatinised, hyaline hyphae 2-3.5 pm diam, with nests of sphaerocysts 10-40 

diam, and scattered sinuous laticiferous hyphae 4-8.5 gm diam. Endocystidia 

absent. Stipitipellis a cutis 5-14 gm wide, of interwoven hyaline hyphae 2-4 p.m diam. 

Stipe-columella context heteromerous, mostly of interwoven, hyaline hyphae 2-3.5 

diam with columns of sphaerocysts 12-30 gm diam. 

Hymenophoral trama 80-100 gm wide, heteromerous, of interwoven to parallel, 

hyaline hyphae 2-6 gm diam, with scattered inflated elements 5-12 gm diam, 
sphaerocysts 12-24 gm diam in nests and laticiferous hyphae 4-8 p.m diam; 
subhymenium well-developed, 30-45 gm wide, of 2-3 tiers of ± isodiametric cells 6-14 

gm diam. Basidia 36-55 x 8-11 gm, hyaline, cylindrical to ventricose, with 4 sterigmata 

4-7 gm long, slightly curved. Cystidia 45-65 x 6-10 gm, hyaline, cylindrical to narrowly 
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ventricose with a tapering, obtuse apex, and some granular contents; generally not 

projecting beyond basidia, arising in the trama, rare. 

Spores 8-10 x 7-9.5 gm (9.2 ± 0.4 x 8.5 ± 0.3, n = 30-35), Q = 1.09-1.18 
subglobose to broadly ovoid, heterotropic, asymmetric, subhyaline. Ornamentation 

strongly amyloid, of interrupted and anastamosing concentric ridges, at times radial or 

random, up to 1 gm high. Hilar appendix hyaline, eccentric, conical, 1-1.5 x 1 gm; plage 

absent or present, inconspicuous, inamyloid. 

ETYMOLOGY 

Specific epithet refers to Crichton, a prominent mycologist. 

HABIT AND DISTRIBUTION 

Epigeous, gastroid, scattered or caespitose, under Eucalyptus debris. August in 

Australia: New South Wales. 

COLLECTIONS EXAMINED 

NEW SOUTH WALES: Tuncurry, col.: G. Crichton, Crichton Z47 (HOLOTYPE), 9 

August 1984. 

DISCUSSION 

The emphasis placed upon the presence of laticiferous hyphae versus latex 

production as a delimiting character between Russula and Lactarius lineages, will affect 

where this taxon is placed. Beaton et al. (1986) point out the similarities between 

Zelleromyces striatus and this species, but argue that as Arcangeliella has not been 

found in Australia, this taxon should be placed in Cystangium rather than the equivalent 

genus of the Lactarius lineage. It should be noted that specimens collected in dry 

weather or not cut and examined in the field at time of collection often dry enough that no 

latex exudes (Thiers 1984). 

The more or less cellular peridiopellis in this case is of less importance than the presence 

of abundant laticiferous hyphae in determining the placement of this taxon. The general 

morphology and texture of the basidiomata, presence of laticiferous hyphae in the 

peridial context and hymenophoral trama, point of origin of hymenophoral cystidia, 

http:1.09-1.18
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f. 

Figure 6.57 Arcangeliella crichtonli Beaton, Peg ler, & Young a. basidioma 
(1mm = 1mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm);
e. hymenophoral cystidia (7mm = 10pm); f. spores (30mm = 10pm). 
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and spore ornamentation type (concentric ridges) all point to the close relationship of this 

taxon with Lactarius rather than Russula. 

The only other species known from Australia, Arcangeliella texta, differs in several 

features. Arcangeliella texta has mostly isolated spore ornamentation rather than 

concentric ridges, and a trichodermial peridiopellis. Arcangeliella crichtonii differs from A. 

hepaticus, in the spore ornamentation of concentric rings rather than a fine, complete 

reticulum 

Arcangeliella hepaticus (Beaton, Peg ler and T. W. K. Young) Lebel comb. fined. 

EElasmomyces hepaticus G. W. Beaton, Peg ler and T. W. K. Young, Kew Bull. 

39 (4): 676 (1984). 

HOLOTYPUS: Victoria, Black Range Rd., near Buxton, col.: K & G. Beaton, Beaton 69 

(K), 27 May 1980. 

ILLUSTRATIONS: Beaton et al. (1984) Kew Bull. 39: fig. 4 A-C, pl. 25 E-J.; Lebel 

(1998).fig. 5.3; Fig. 6.58 A-E. 

Basidiomata 4-26 mm diam, subglobose to irregularly ellipsoid, depressed at the 

base with an exposed gleba and short stipe. Peridial surface dry, smooth becoming 

wrinkled, dark liver brown. Gleba pale orange, loculate to sublamellate, chambers 

elongated, 1-2 mm diam. Stipe 1-3 x 0.5-1 mm, curved, cylindrical, solid, surface and 

context dark brown, not protruding much past peridium at base; columella percurrent, 

simple or weakly dendroid, narrow, dark brown. Odor and taste not recorded. Latex not 

produced when cut but laticiferous hyphae abundant. Chemical characters not recorded. 

Spores white in mass. 

Peridiopellis 40-80 gm wide, an epithelium, composed of 3-6 tiers of agglutinated, 

brown-walled inflated cells 12-39 gm diam. Peridial context 80-110 gm wide of 
densely packed, subgelatinous, interwoven, hyaline hyphae 2-3 p.m diam, with 

scattered, sinuous, laticiferous hyphae 3-7 gm diam; sphaerocysts absent from context. 

Endocystidia and pileocystidia absent. Stipitipellis undifferentiated from context. 
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Stipe-columella context heteromerous, of interwoven, hyaline hyphae 2-3 gm diam, 

nests of sphaerocysts 16-27 gm diam, and scattered, sinuous laticiferous hyphae 4-7 

diam. 

Hymenophoral trama 30-65 gm wide, of densely packed, interwoven, 

subgelatinous, hyaline hyphae 2-5.5 gm diam, with a few scattered, sinuous laticiferous 

hyphae 3-7 gm diam extending into the subhymenium; sphaerocysts absent; 

subhymenium well-developed, 25-38 gm broad, of 2-3 tiers of ± isodiametric cells 5-12 

diam. Basidia 36-52 x 7-10.5 gm, hyaline, cylindrical to clavate, with 4 sterigmata 4

10 gm long, slender. Cystidia absent. 

Spores 6.5-9 x 6-8 gm (8.1 ± 0.3 x 7.4 ± 0.3, n = 30-35), Q = 1.02-1.07, globose to 

subglobose, orthotropic or asymmetric, hyaline. Ornamentation strongly amyloid, of 

rugose ridges 0.8-1.5 gm high, forming a fine complete reticulum. Hilar appendix 1-2 x 

0.5-1 gm, cylindrical, eccentric; plage inconspicuous, inamyloid. 

ETYMOLOGY 

HABIT AND DISTRIBUTION 

Hypogeous under mixed Eucalyptus. May in Australia: Victoria. 

COLLECTIONS EXAMINED 

AUSTRALIA, VICTORIA: Black Range Rd., near Buxton, col.: K & G. Beaton, 

Beaton 69 (HOLOTYPE), 27 May 1980. 

DISCUSSION 

The emphasis placed upon the presence of laticiferous hyphae versus latex 

production as a delimiting character between Russula and Lactarius lineages affects 

placement of this taxon. As with Arcangeliella crichtonii, specimens collected in dry 

weather or not examined when fresh may dry out and do not exude a latex. The 

reticulate spore ornamentation, lack of sphaerocysts in the hymenophoral trama and 

peridial context, presence of abundant laticiferous hyphae and general basidiomata form 

and color all point to the close relationship of this taxon with Lactarius rather than 

Russula. 

http:1.02-1.07
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Figure 6.58 Arcangeliella he patic us Beaton, Peg ler, & Young a. basidioma 
(1mm = 1mm); b. peridiopellis and peridial context (4mm = 10pm); c. 
hymenophoral trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); 
e. spores (30mm = 10pm). 
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A. hepaticus differs from A. crichtonfi in the orientation of ridges on spores, radial 

versus a reticulum, absence of hymenial cystidia, and dark brown versus pale brown 

peridium. 

Zelleromyces Singer and Smith, Mem. Torrey Bot. Club 21(3): 19 (1960). 

"Zelleromyces gen.nov. Carpophoris globosis, elongatis vel irregularibus; sporis 

ornamentatis atque amyloideis; columellas manifesta; latice copioso; sphaerocystidibus 

in peridio praesentibus. 

Basidiomata 10-40 mm, variable shape, stipe absent. Peridium surface dry or 

viscid, smooth or tomentose, variable in color, margin free from stipe or not. Gleba 

variously colored, often orange of brown, loculate, chambers variable in size and shape, 

generally quite dense. Stipe absent; columella usually well defined, branched, may or 

may not be percurrent. Latex present or absent in freshmaterial, laticiferous hyphae 

present though sometimes rare. Peridiopellis an epithelium, trichodermium, or cutis, or 

undifferentiated, sometimes gelatinised. Hymenophoral trama of interwoven hyphae, 

rarely with some scattered sphaerocysts in the trama junctions. Basidia with 2 or 4 

sterigmata; cylindrical to clavate. Cystidia absent or present, varying in size and 

shape. Spores generally heterotropic, more rarely orthotropic, from subglobose to 

ellipsoid, with a variable spore ornamentation, ranging from isolated spinose to more 

often, reticulate. (Lebel 1998). 

HOLOTYPUS: Zelleromyces cinnabarinus Singer and A. H. Sm., Mem. Torrey Bot. 

Club. 21(3): 19 (1960). Jackson, Louisiana, U.S.A., 26 Dec. 1931. A. H. Sm. and C. A. 

Brown (MICH). Hypogeous, under young pine. 

Key to the Australian and New Zealand species of Zelleromyces 

1A. Spores broadly ellipsoid, spore ornamentation of 

concentric rings, 0.5-1.5 gm high, with some short branches; 

basidiomata greyish orange drying dark brown. Z. striatus 
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1B. Spore ornamentation reticulate, shortbranched lines, 

or isolated warts but never in concentric rings; basidiomata 

other colors. 2. 

2A. Spores heavily ornamented with deep ridges or 

wings, and some isolated elements, 1-4 gm high. 3. 

2B. Spore ornamentation much finer, lines and isolated warts 

connected in partial to complete reticulum, lower than 2 gm. 5. 

3A. Peridiopellis an epithelium; ornamentation forming a complete 

reticulum, 1.5-2.5 gm high; basidioma carrot red. Z. daucinus 

3B. Peridiopellis a trichodermium or a tangled, compacted turf; 

ornamentation; ornamentation of branched wings and spines 

in a partial reticulum, 1-4 gm high; basidioma color not red. 4. 

4A. Basidiome dull brownish grey; gleba white 

becoming brown; hymenial cystidia clavate to 

ventricose, prominent. Z. peltatus* 

4B. Basidiome pinkish to brown; gleba pale cream 

becoming pale orange; hymenial cystidia irregularly 

lanceolate, not projecting beyond basidia. Z. malaiensis 

5A. spores 6.5-8 x 5.5-6 gm; fine, low ornamentation of isolated 

warts and lines <0.5 gm high. Z. qlabrellus 

5B. spores larger; ornamentation higher and more reticulate. 5. 
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6A. spores 7.5-10 x 6.5-7.5 gm, a complete reticulum. Z. australiensis 

6B. spores 9-12 x 9-11.5 gm, isolated warts and branched 

lines. Z. ma us 

Zelleromyces peltatus Lebel sp. fined. 

HOLOTYPUS: New South Wales, New England National Park, Banksia Point, col.: M. 

Castellano, H5800 (DAR), 30 April 1992. 

ILLUSTRATIONS: Fig. 6.59 A-F. 

Basidiomata 11 x 14 m globose to subglobose. Peridial surface dry, smooth, 

dull brownish grey. Gleba at first white, with age becoming brown, loculate, chambers 

small, irregular in size, compressed. Stipe absent; columella absent. Odor mild; taste 

not recorded. Chemical characters not recorded for fresh material. Spore color in mass 

golden brown in KOH. 

Peridlopellis 25-35 gm wide, a tangled turf of cystidia 18-35 x 2-3.5 pm, cylindrical 

to ventricose with a mucronate or obtuse apex, and compacted, gelatinised hyphae 2-3 

diam, appearing golden brown in KOH. Peridial context 50-78 gm wide, of 
interwoven, gelatinised hyphae 2-3 gm diam, and abundant sinuous, refractive, 

laticiferous hyphae 3-7 gm diam, sphaerocysts absent; endocystidia similar to 

peridiopellis cystidia scattered throughout. Stipitipellis absent. Context absent. 

Hymenophoral trama 16-26 gm wide, of compacted, gelatinised hyphae 2-3 gm 

diam, and scattered, sinuous laticiferous hyphae 3-5 gm diam, sphaerocysts absent; 

subhymenium 12-28 gm wide, with 1-3 tiers of ± isodiametric cells 5-14 pm diam, the 

cells extending up between the basidia. Basidia 36-42 x 13-18 gm, hyaline or with 

golden refractive contents in KOH, with 2, 3 or 4 robust sterigmata 7-10 x 1-3 gm. 

Cystidia macrocystidia 30-52 x 4-11 pm, clavate to ventricose, with obtuse apices, 

hyaline or with some refractive, granular contents at the apex, arising at base of the 
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subhymenium, protruding past basidia, scattered; pseudocystidia 18-55 x 3-7 p.m, 

cylindrical to ventricose with obtuse or mucronate apices, and oily golden brown 

contents in KOH, abundant in hymenium and trama, arising in trama. 

Spores 8-10 x 8-10 p.m (9.03 ± 0.62 x 8.78 ± 0.57, n = 30-35) Q = 1.01-1.05, 

globose, orthotropic, hyaline. Ornamentation incompletely amyloid, of robust wings in a 

branched partial reticulum and scattered isolated spines in between 2-3 p.m high, 

incompletely amyloid the edges of ridges darker. Hilar appendix small, 1 x 2 pm, obtuse, 

inamyloid; plage absent. 

ETYMOLOGY 

Specific epithet refers to the shield-shaped wings of the spore ornamentation. shield-

shaped= peltatus. 

HABIT AND DISTRIBUTION 

Hypogeous, in small groups. Associated, and probably mycorrhizal with 

Nothofagus moorei. April in Australia: New South Wales. 

COLLECTIONS EXAMINED
 

AUSTRALIA, NEW SOUTH WALES: New England National Park, Banksia Point,
 

col.: M. Castellano, H5800 (HOLOTYPE), 30 April 1992.
 

DISCUSSION 

No latex was observed fresh, however, abundant laticiferous hyphae are present in 

the peridial context and scattered throughout the hymenophoral trama. The spore 

ornamentation of a robust, winged reticulum, pseudocystidia in the trama, abundant 

laticiferous hyphae, and general appearance of the gleba all point to a closer relationship 

with Lactarius than Russula. 

This is the first Zelleromyces species found associated with Nothofagus, all the 

others are eucalypt associates. The spore ornamentation of Z pe/tatusresembles that 

of Z malaiensis, a partial reticulum of irregularly branching ridges and warts. However, 

the basidioma of Z peltatus is a dull brownish grey and the peridiopellis is a turf, while 

the basidioma of Z malaiensis is pinkish to ochraceous brown and the peridiopellis is a 

trichoderrnium. 

http:1.01-1.05
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Figure 6.59 Zelleromyces peltatus Lebel sp. prov. a. basidioma (1mm = 
1mm); b. peridiopellis and peridial context (4mm = 10pm); c. hymenophoral 
trama and hymenium (4mm = 10pm); d. basidia (7mm = 10pm); e. hymenophoral 
cystidia (7mm = 10pm); f. spores (30mm = 10pm). 



381 

Excluded species 

Cystangium balpineum Grgurinovic, Larger Fungi of South Australia (1997). 

"Gasterocarpus usque ad 32 rrm diametro, inegulariter globosus vel compalanto

globosus, apice depresso. Pericium ebemeum interdum dnero-roseo vel purpureo

roseo suffusum, impolitum. Gleba ascendens, in columela adnata, lacindis minulis, 

irregularibus, elongatis, peridio concolor. Columella percurrens. Stipes brevis, usque ad 

6 mm longus. Odor nullus. Trama hymenophoralis hyphis filamentosis. Basidia (2-) 4 

sporigera, clavata usque ita late. Sporae 8.6-11.1 (=9.6) x 7.0-9.0 (=7.9) late 

elipsoideae usque subglobosae, amyloideae, verrucis conicus, aggregatis. Holotypus; 

South Australia, Mt Lofty, 29.iii.1924, AD 9757. 

Habit, Habitat and Phenology- solitary under litter in eucalyptus forest. Specimens 

collected in March and April." 

ILLUSTRATIONS: Grgurinovic, Larger Fungi of South Australia, Fig. 17c,d. 

DISCUSSION 

This is one of two new species descnbed by Grgurinovic (1997), which I was not 

able to study. Apparently this species is easily distinguished from C. rodwayi, by the 

color of the peridium, which is white sometimes with a smoky rosy or with a purple-rose 

tinge, and by the spinose spores. The peridium of C. rodwayi is pale brown with large 

grey-rusty red patches and dries pale orange-brown, and the spores are ornamented 

with a partial re:barium. C. balpineum also resembles C. phymatidospotum, however, 

the color of the peridium is different and the slightly larger spores have spines which are 

generally longer. 

Without examination of the holotype, it is difficult to determine if one of the new 

species descnbed here is actually C. balpineum. However, this species closely 

resembles Cystangium pisi-glarea both macroscopically and micnDscopicafiy. 

Cystangium pisi-glarea was found only in Western Australia, however some overlap h 

species composition between South Australia and Western Australia is likely. 
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Gymnomyces wirrabarensis Grgurinovic, Larger Fungi of South Australia, (1997). 

ILLUSTRATIONS: Grgurinovic (1997), Larger Fungi of South Australia, Fig. 37. 

"Gasterocarpus 13-30 rrrn &metro, subglobosus. Peridum ebumeum tun ochraceum, 

interdum paene destitutum. Gleba ebumea, turn ochracea, loculata, loads subglobosis, 

cavis, 1-2 per mm. Columella nulla vel rudimentaria. Trama hymenophoralis heteromera, 

hyphis filamentosis et sphaerocystibus. Cystidia 59.6-86.0 ( =69.5) x 6.6-9.6 (=7.5) 

pm, fusiformia, dispersa. Basidia 2-4 sporigera. Sporae 8.2-12.0 (=9.8) x 7.6-11.0 

(=9.2) gm, subglobosae usque globosae, verrucis saepe per porcas connexis, sic 

retiaium irregulars plus minusve effectum ferentes. Holotypus: South Australia, Mt 

Lofty, 18.vii.1932, AD 5843." 

DISCUSSION 

This is one of two new species described by Grgurinovic (1997), which I was not 

able to study. Apparently this species is easily distinguished km other species d 

Gymnomyces on the basis of spore size and ornamentation. Without examination of the 

holotype, it is difficult to determine if one of the new species described here is actually G. 

wirrabarensis. From the description provided by Grgurinovic, G. winabarensis keys out 

dose to G. datidgei, which it resembles except for the lad< of hymenial cystidia in the 

latter. 

Ecology and biogeography 

The sequestrate Russulales can be found worldwide in mediterranean and temperate 

forests, in ectomycorrhizal associations with a variety of hosts trees and shrubs (Molina 

et aL, 1992; Claridge et aL, 1996). In the southern hemisphere sequestrate Russulales 
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occur in: Nothofagus forests in Chile, Argentina, Brazil, Tasmania, New Zealand, and 

south eastern Australia; Eucalyptus forests in Australia, Tasmania, Papua New Guinea; 

under Pinus in Mexico; in South Africa under Acacia honk/a, and Agathis in Senegal and 

Ghana. A few sequestrate taxa including Russula relatives, have recently been found 

associated with monotypic stands of Leptospermum (Myrtaceae) and Acacia 

(Mimosaceae) in Western Australia, Queensland, Victoria, and the North Island of New 

Zealand (Claridge et al. 1996). Russula and its sequestrate relatives have been difficult 

to maintain in culture, probably due to thier ectomycorrhizal nature (Castellano and 

Trappe 1986). Ontogeny and development of characters is therefore only studied from 

collections. The basidiomata can generally be found underneath the leaf litter on top of, 

or in, the first few centimeters of the soil. The general basidioma form of sequestrate 

Russulales varies mostly in the degree of fusion of the lamellae and the presence or 

absence of the stipe and columella. 

In Australasia sequestrate fungi are an important food source for many small 

marsupials, some obtain 80-100% of their diet from the sequestrate fungi (Claridge and 

May 1994; Johnson 1994 a,b,c,Claridge et al. 1996). The animals generally do not 

utilise one particular taxon exclusively, rather they "graze" on several different types. 

This aids the fungus in dispersal of its spores, as the animals often have fairly 

extensive home ranges. 

Habitat and mycorrhizal associates 

Two main climatic zones occur in Australia and New Zealand, tropical and temperate. 

The tropical zone receives maximum rainfall in summer, the temperate zone in winter. 

The northern portion of Australia is generally considered to be in the tropical zone, and 

the southern coastal areas in the temperate zone. A large portion of the interior is 

considered to be desert. New Zealand and Tasmania are, for the most part, in the winter 

rainfall region. A small region within the temperate zone, on the south east coast of 

Australia, has a fairly uniform rainfall pattern throughout the year (White 1992). 

The hypogeal nature of the basidiomata of sequestrate fungi means that they are 

less affected by dry periods than epigeous fungi; their fruiting season is thus often 

longer than for the epigeous fungi. In the tropical zone, the main fruiting period for 

Basidiomycota is January to March, following the summer rains. The intensity of the rain 
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hypogeous basidiomata) and so it is often difficult to determine the best collecting times 

in this region. In the temperate zone, the main fruiting period for Basidiomycota is during 

June to August, some weeks after the first heavy winter rains (Beaton et al. 1985a). 

Eucalyptus forests 

Depending upon which taxonomic treatment is used, there are between 500 and 800 

species of Eucalyptus in Australia occurring in a broad range of habitats (White 1992). 

Eucalyptus forests can be found from the coastal dune systems inland to the savannah 

and desert, dominating in regions with a minimum annual rainfall of at least 300 mm 

Forest stands are often monotypic or consist of 2-3 species of Eucalyptus forming the 

overstory and a varied understory of grasses, shrubs or Acacia depending upon rainfall 

and soils (White 1992). Only the fringes of the continent carry closed-canopy or tall tree 

forest, though much of this has been cleared for agriculture, housing, or plantations of 

native or exotic trees (gymnosperms). 

The litter layer of Eucalyptus forests is rich in tannins, phenolics, and oils with a high 

C/N ratio and thus is very different from litter in temperate or tropical forests (O'Connell 

1986). This tannin rich litter affects the soil geochemistry and therefore also the 

associated organisms. Furthermore, the litter layer is periodically burnt, intentionally (in 

Western Australia controlled burning occurs every 5-7 years), or by wildfires, which can 

result in deep drying and heating of soils during summer with the loss of the litter layer. 

Nothofagus forests 

Nothofagus is a much smaller genus than Eucalyptus, containing a total of 34 

species worldwide (Wardle 1984). It is a southern hemisphere genus, distributed in 

cooler tropical highlands of New Guinea and New Caledonia, and cool temperate forests 

of South America, south eastern Australia, Tasmania, and New Zealand. Seven species 

of Nothofagus occur in the region: four are endemic to New Zealand, one is endemic to 

western Tasmania, one occurs in the southeast of mainland Australia and Tasmania, and 

one species extends from northern New South Wales into Queensland (Wardle 1984). 
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In Tasmania and New Zealand Nothofagus generally forms extensive, relatively uniform, 

monotypic stands in montane regions but at lower elevations gives way to other 

hardwoods and softwoods. In the mainland forests, Nothofagus is a minor component, 

forming widely separated stands on plateaus and mountain ranges. 

Sequestrate fungal diversity 

Ectomycorrizal fungi probably diversified initially during the Jurassic, when 

ectomycorrhizal gymnosperms became established globally. The subsequent 

diversification of the angiosperms was probably the catalyst for a boost in the diversity 

of ectomycorrhizal fungi soon after these plants first appeared in the early Cretaceous 

(Raven and Axelrod 1974; Truswell et aL 1987). The current view is that angiosperms 

probably arrived in Australia after their initial radiation elsewhere, because the earliest 

angiosperms here (Queensland Albian deposits) postdate those found elsewhere 

(Truswell et aL 1987). In Western Australia, vegetation dominated by gymnosperms 

persisted from the Jurrassic until the middle Cretaceous, when angiosperms began to 

dominate. During the late Tertiary/Quaternary extensive climatic, vegetational, and 

geological changes occurred trhoughout Australia. 

Current geographic distributions of a few ectomycorrhizal fungi have been 
documented in the southern hemisphere (Horak 1971; Pirozynski 1983). In the absence 

of fossil records, centres of origin and past distributions can be inferred from their 

associated possible hosts. Origins of many of the Australian ectomycorrhizal fungi are 

tied to the history of ectomycorrhizal plants that evolved in Gondwana prior to the 

breakup into the present land masses. Nothofagus has been a dominant 
ectomycorrhizal tree in the southern hemisphere since its origin in the late cretaceous and 

is currently host for a number of taxa (Hill 1992; e.g. Rozites, Bougher et aL 1994; 

Descolea, Bougher and Malajczuk 1985). 

Nothofagus was present in Western Australia during the Tertiary, including currently 

wet areas dominated by eucalypt forest and drier inland forest. In the mid to late Eocene 

(38 to 45 million years ago), Nothfagus forests extended from the east to the west coast 

of Australia until a marine transgression in the Oligocene/Miocene gave rise to the 

Nullabor Plain which now separates east and west (Truswell 1993; White 1992). The 

gradual drying of the continent caused an expansion of an arid-adapted flora, and 
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retraction to refugia in the southeast for cooler-adapted species and to the northeast for 

humid-adapted species of Nothofagus. Relict gondwanan ectomycorrhizal fungi, such 

as Rozites species, exist outside the present geographic range of Nothofagus, restricted 

to the high rainfall zone of southwestern Australia (Bougher et al. 1994). Apparently 

some species of mycorrhizal fungi were able to switch hosts, from Nothofagus to 

Eucalyptus, and maintain populations in these wetter areas. 

Sequestrate relatives of Russula 

Several species are quite widespread. Cystangium sessile was found in all states, 

except the Northern Territory, while others are restiricted to fairly small areas within a 

state, e.g. Cystangium pumicoides. The current restricted distributions of some taxa will 

probably change with further collecting; some general statements can still be made about 

distributions. 

New Zealand and Australia 

No overlap in species associated with Nothofagus from New Zealand and Australia 

was found. This could be expected as New Zealand and Australila have been 
separated for a long period of time, and have quite different geological histories (White 

1992). Three of the four sequestrate genera can be found in New Zealand; only 

Rodwaya is absent. Gymnomyces is the best represented genus with 5 species, both 

Cystangium and Macowanites are represented by a single species. 

Tasmania and the eastern states of Australia 

Many species can be found in Tasmania and the eastern states, especially New 

South Wales and Victoria (e.g. Rodwaya lemonthymensis, Rodwaya seminuda, 

Cystangium chtysocarpum, Cystangium flavovirens, Macowanites sinuatus, 

Gymnomyces hellyerensis, and Gymnomyces clatidgek). This is true for both 
Eucalyptus and Nothofagus associates. The paleogeology of these regions suggests a 

longer, shared history (White 1992). However, several species are endemic to 
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Tasmania: Rodwaya macrocystidium, Cystangium cazii, Cystangium tasmanicum, and 

Gymnomyces rodwayiL 

Queensland 

Two sequestrate species are endemic to Queensland: Macowanites olivaceus and 

Cystangium theodorouL Both of these species have large basidiomata, with colorful 

peridia which might be expected to be easily seen, however they are also more likely to 

be taken for an aborted Russula and not collected. Several other species range in 

distribution from northern New South Wales into Queensland, associated with 

Nothofagus e.g. Macowanites nothofagi and M. reddellii. The genus Rodwaya is 

absent from Queensland. Three species of Cystangium, five of Macowanites, and four 

of Gymnomyces, occur in the state, most with fairly wide distributions (i.e. occur in 

several other states). 

New South Wales 

The relatively central position of this state means that it shares several species with 

Queensland and Victoria, and also with Tasmania. Six of the eight species of 
Rodwaya from Australia occur in New South Wales, two are endemic, R. trappei and R. 

bougheri. As might be expected, a large number of species of Cystangium are present 

also, seven of the thirteen described here, all fairly widespread in distribution. The same 

is true for Macowanites, seven of thirteen species are present, only one, Macowanites 

schaeferii, is endemic to New South Wales. The genus Gymnomyces is less well 
represented, five of nineteen species occur here; only G. furcatispinus is endemic to the 

state. However this species is based on a single collection, so its status may change. 

Victoria 

The majority of the sequestrate Russlales described herein this thesis are shared 

with New South Wales. Rodwaya is well represented in this state, five of the eight 

species occur here; R. shultzii is endemic. Six species of Cystangium, five of 
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Macowanites, and eight of Gymnomyces occur in Victoria, most are widely distributed in 

other states also. However, two of the species: Macowanites youngii and 

Gymnomyces dendriticus, have an interesting distribution as they also occur in 

Tasmania. 

Western Australia 

Western Australia has a diverse sequestrate flora. Only three species are shared 

with the eastern states, Rodwaya sparsa, Cystangium sessile and Gymnomyces 

hellyerensis; the other 7 species are endemic to the west coast. The low number of 

collections from South Australia may be helping to give a false impression of the degree 

of endemism. Western Australia and South Australia share a large number of plant 

species, though the south-west corner of Western Australia is recognised for the highly 

diverse flora (Bougher and Tommerup 1997; White 1992). The sequestrate fungi might 

be expected to have similar distributions as they are mycorrhizal. Further collecting 

along the south coast will provide further insight into the diversity of sequestrate 

relatives of Russula present. 
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CHAPTER 7 

Conclusions 

In this thesis the holotypes of the sequestrate genera related to Russula were 

examined and several realignments proposed. This information was then extended to 

previously described species from Australia and New Zealand, with various 

recombinations proposed. In addition 43 new species of sequestrate relatives of 

Russula were described. 

Rodwaya Gen. prov. is held together mostly by the lack of a stipe-columella, 

always loculate gleba, and the presence of an epithelial peridiopellis. Spore 

ornamentation, and shape and size of the basidia and hymenial cystidia are highly 

variable in the genus. Rodwaya is presently known only from the southern hemisphere; 

careful examination of the three species in Martellia section Protocystangium Singer and 

Smith, from the Pacific Northwest of the United States, may expand this distribution. 

Cystangium is held together by the presence of a stipe, and an epithelial 
peridiopellis. Structure of the gleba varies from sublamellate to loculate, and a columella 

may not be present. The majority of species described thus far have large, abundant 

hymenial cystidia, and spore ornamentation of isolated spines, or with the bases of 

neighbouring spines coalescing. Cystangium is currently known only from the southern 

hemisphere; examination of species of Russula from the region may help pinpoint 

potential sources of radiation for the genus. 

Gymnomyces resembles Rodwaya in general basidioma form, in the lack of a stipe 

and always loculate gleba. However, the peridiopellis is undifferentiated, or is a turf or 

trichodermium, rather than an epithelium. Spore ornamentation also varys greatly in the 

genus, though there seem to be fewer species with isolated spinose spores, and more 

with high ridges or wings. Hymenial cystidia tend to be absent or much smaller than in 

Rodwaya, rarely protruding past the basidia. Gymnomyces is abundant in both 
hemispheres, as might be expected since many species of Russula have a similar 

peridiopellis structure. 
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Basidiomata of species of Macowanites tend to be more agaricoid than those of 

Cystangium; more species have a robust stipe and sublamellate gleba. Large hymenial 

cystidia are present in the majority of species, though they may also be absent 

altogether. Spore shape is more variable than in Cystangium, with more species having 

broadly ellipsoid spores. Spore ornamentation also varys greatly in Macowanites. 

Macowanites is very abundant in the northern hemisphere, and from this study, also 

occurs in fairly large numbers in the Australasian region. 

The high diversity of sequestrate relatives of Russula observed and described here 

is somewhat daunting, especially as new species are still being discovered amongst the 

remaining collections from the extensive survey by Trappe, Castellano, Bougher, 

Malajczuk, and Claridge. Further collections from South Australia and New Zealand will 

be important to refine our discussion of distributions and endemism. Now that a solid 

taxonomic base for Australia and New Zealand exists for the sequestrate relativesof 

Russula, extending this work into a southern hemisphere revision, concentrating on the 

Nothofagus associates, may provide some interesting hypotheses on points of radiation 

of the genera. 

In North America and Europe the lack of trained taxonomists associated with 

universities and herbaria studying fungi is compensated somewhat by the number of 

amateurs. In Australia, although there is interest in fungi, there is a far smaller support 

base and lack of experts to confirm identifications. Those people who do go looking for 

mushrooms are often of European descent who, through family or social traditions, have 

some knowledge of edible fungi associated with introduced Northern Hemisphere trees. 

This knowledge does not generally extend to sequestrate taxa other than Tuber, which 

has not been found growing naturally in Australia or New Zealand. However, amateur 

mycology clubs have historically provided some support to the study of sequestrate 

fungi, and remain an important, yet often under-appreciated resource (May and Pascoe 

1996). A few scientists from Australia (Malajczuk, Bougher, Claridge, Lebel) and New 

Zealand (Beever) are currently examining the diversity and ecology of sequestrate 

macrofungi from the region. However the majority of identifications are currently confirmed 

by two overseas experts, Drs. J. Trappe and M A. Castellano (USDA Forestry 
Sciences Laboratory, Corvallis, Oregon, USA). This lack of local expertise, is 

somewhat mitigated by the continued collaboration of Australian researchers and Drs. 
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Trappe and Castellano. It is to be hoped this thesis will aid in some of this work in the 

future. 
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Appendix 1 Table of taxa. 

Table of taxa included in morphological database. Listed under "Collection ID", are herbaria where 

holotype collections of new species will be conserved, and type collections examined for previously 

published Australian and New Zealand species. Relevant literature source is cited for species not 

examined by the author but which were included in the database (i.e. from South America, Mexico, 

and Thailand). 

Taxon Collection ID. 
Australia and New Zealand 
Cystangium nothofagi Lebel sp. ined. H5648, DAR 
Cystangium chrysocarpum Lebel sp. ined. H5310, HO; 
Cystangium clavatum Lebel sp. ined. H5948, BRI 
Cystangium flavovirens Lebel sp. ined. H1297, HO 
Cystangium novae-zealandicum Lebel sp. ined. Trappe 12610, PDD 
Cystangium phymatidosporum G. W. Beaton, Beaton 50 (K); iso (OSC) 
Peg ler & T. W. K. Young 
Cystangium pisi-glarea Lebel sp. ined. Trappe 14706, PERTH 
Cystangium rodwayi (Massee) A. H. Sm. Rodway 571, holotype K; 1307, 

isotype HO 
Cystangium sessile (Massee and Rodway) Singer Rodway 647 (K); isotype 647, 
and A. H. Sm. Rodway 1308 (OSC). 
Cystangium cazii Lebel sp. ined. H5038, HO 
Cystangium tasmanicum Lebel sp. ined. H1305, HO 
Cystangium theodoroui Lebel sp. ined. H6173, BRI 
Cystangium malajczukii Lebel sp. ined. H337, PERTH 
Gymnomyces beeveri Lebel sp. ined. Trappe 12606, PDD 
Gymnomyces rodwayii Lebel sp. ined. H5058, HO 
Gymnomyces boranupensis Lebel sp. ined. Trappe 14803, PERTH 

_ 

Gymnomyces clelandii Lebel sp. ined. H6852, AD 
Gymnomyces costatisporus Lebel sp. ined. Trappe 14896, PERTH 
Gymnomyces dendriticus Lebel sp. ined. Trappe 18478, MELU 
Gymnomyces eberneus Lebel sp. ined. Trappe 14174, MELU 
Gymnomyces eildonensis G. W. Beaton, Peg ler & Beaton 2 (K); iso (OSC) 
T. W. K. Young 
Gymnomyces furcatispinus Lebel sp. ined. H5653, DAR 
Gymnomyces hellyerensis Lebel sp. ined. H4890, HO 
Gymnomyces kiwiensis Lebel sp. ined. Trappe 12627, PDD 
Gymnomyces claridgeii Lebel sp. ined. Trappe 14563, HO 
Gymnomyces longisporus Lebel sp. ined. Trappe 14716, PERTH 
Gymnomyces westresii Lebel sp. ined. H4747, HO _ 

Gymnomyces nothofagi Lebel sp. ined. Trappe 15532, PDD 
Gymnomyces pallidus Massee and Rodway Rodway 299 (K); iso (HO) 
Gymnomyces pterosporus Lebel sp. ined. Trappe 14223, MELU 
Gymnomyces redolens (G. H. Cunningham) Pfister Cunningham 10141 (K); iso 

(PDD) 
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Gymnomyces solidus Rodway iso H0113647 
Gymnomyces tapawericus Lebel sp. ined. Trappe 12607, PDD 
Hydnangium tomentosum iso (PDD) 12399 
Hydnangium australiense FM Bailey 188 iso (OSC) 
Hydnangium hinsbyii H0113756; iso H058254 
Macowanites brunnescens Lebel sp. ined. Trappe 13484, BRI 
Macowanites carmineus R. F. McNabb PDD 26560 
Macowanites reddellii Lebel sp. ined. H6172, BRI 
Macowanites schaeferii Lebel sp. ined. H5813, DAR 
Macowanites youngii Lebel sp. ined. H1325, HO 
Macowanites luteiroseus N. Bougher PERTH 04259661 
Macowanites nothofagi Lebel sp. ined. H6109, BRI 
Macowanites olivaceus Lebel sp. ined. Trappe 13425, BRI 
Macowanites pumicoides Lebel sp. ined. Trappe 14798, PERTH 
Macowanites rostraticystidium Lebel sp. ined. H6165, BRI 
Macowanites sinuatus Lebel sp. ined. H4755, HO 
Macowanites variisporus Lebel sp. ined. H5855, DAR 
Rodwaya lemonthymensis Lebel sp. ined. H4845, HO 
Rodwaya trappei Lebel sp. ined. H6072, DAR 
Rodwaya bougheri Lebel sp. ined. H5706, DAR 
Rodwaya shultzii Lebel sp. ined. Trappe 14361, MELU 
Rodwaya macrocystidium Lebel sp. ined. H5032, HO 
Rodwaya megaspora (Rodway) Lebel comb. ined. H0113639; iso PDD8368 
Rodwaya seminuda (Massee and Rodway) Lebel Rodway 124 (HO); iso. (FH) 
comb. ined. 
Rodwaya sparsa Lebel sp. ined. H5331, HO 
Arcangeliella crichtonii Beaton, Pegler, and Young Crichton Z47 (K); iso (K, OSC) 
Arcangeliella hepaticus Beaton, Pegler, and Young Beaton 69 (K); iso (OSC) 
Arcangeliella texta (J. W. Cribb) Pegler and Young para. Cribb 1143 (OSC) 
Zelleromyces peltatus Lebel sp. ined. H5800, DAR 
Zelleromyces australiensis Beaton et.al. (1984b) 
Zelleromyces sulcatus Beaton et.al. (1984b) 
Zelleromyces striatus Beaton et.al. (1984b) _ 
Zelleromyces athertonensis Castellano and Trappe 
sp. ined. unpub. 
Secotium lamingtonensis iso DAR 21712 
Stephanospora flavus iso H030039 (OSC) 
Russula albolutescens McNabb McNabb (1973) 
Russula inquinata McNabb (1973) 
Russula australis McNabb (1973) 
Russula griseoviridis McNabb (1973) 
Russula roseostipitatus McNabb (1973) 
Lactarius sepiaceus McNabb (1971b) 
Lactarius mauruiensis McNabb (1971b) 
North America 
Elasmomyces odoratus Singer and Smith (1960) 
Elasmomyces echinosporus Singer and Smith (1960) 
Elasmomyces russuloides Singer and Smith (1960) 
Elasmomyces mollis Singer and Smith (1960) 
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Elasmomyces stipitatus Peters (1962) 
Macowanites americanus Singer and Smith (1960) 
Macowanites citrinus Singer and Smith (1960) 
Macowanites lymanensis Cazares & Trappe (1991). 
Gymnomyces abietis Singer and Smith (1960) 
Gymnomyces monosporus Stewart and Trappe Stewart & Trappe (1975) 
Gymnomyces roseomaculata Singer and Smith (1960) 
Gymnomyces socialis (Harkness) Singer & Smith Harkness 232 (BPI) 
Martellia brunnescens Singer and Smith (1960) 
Matte Ilia oregonensis Singer and Smith (1960) 
Matte Ilia fallax Singer and Smith (1960) 
Arcangeliella parva Thiers (1984a) 
Arcangeliella crassa Thiers (1984a) 
Arcangeliella desjardinia Thiers (1984a) 
Zelleromyces cinnabarinus Singer and Smith MICH 

Zelleromyces gilkeyae Singer and Smith (1960) 
Zelleromyces gardneri Singer and Smith (1960) 
Gloecystidiellum porosum Wu (1996) 
Gloecystidiellum lactescens Wu (1996) 
Bondarzewea montana O'Dell (1997). 
Argentina 
Cystangium depauperatum Singer and Smith (1960) 
Martel& albefia Horak 0 964) 
Elasmomyces nothofagi Horak (1964) 
Matte Ilia thaxteri Horak (1964) 
Made Ilia pteropsora Horak (1964) 
Thaxterogaster magellanicum Singer Singer & Smith (1958) Brittonia 

10, 201-216. 
Mexico 
Macowanites mexicanus Guzman (1988) 
Macowanites durangensis Guzman (1988) 
Chile 
Cystangium pineti Singer (1985) 
Thailand 
Arcangeliella densa Singer and Smith (1960) 
Italy 

Arcangelliella borziana Cavara Cavara 1671 (NAP); iso. (FH) 
Gymnomyces mistifomiis (Mattir.) Lebel comb.nov. Mattirolo (FH); iso (NY) 
Macowanites mattirolianus (Cavara) Lebel comb. Cavara (TO); iso (NY) 
fined. 
Zefieromcyes stephensfi Miller & Miller (1986) 
Africa 
Macowanites agaricinus Kalchbrenner MacOwen 1211 (K); iso (FH) 
Arcangeliella dolicochaulis Pegler (1982) 
Elasmomyces capitis-orae Dring and Pegler Dring and Pegler (1972) 
Other 
Cortinarius globuliformis Bougher (1994) 
Descolea gunnfi Bougher & Malajczuk (1985) 
Setchelliogaster brunneum Argentina 
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Appendix 2. Character list for multistate coding of 94 characters. 

The sequence of presentation of characters is from macroscopic to microscopic, followed 
by chemical characters. Each character description has: title, character states, references and 
notes (with diagrams). In al cases, for binary or multistate characters, no polarity is implied by 
condition (0) or (1-5). A "r was used when no data were collected (either because the 
structure was not available on the specimen or a character could not be evaluated). 

Several of the characters were added to help distinguish more distant taxa such as 
Gloeycystidiella, Setchelliogaster, Descolea, Thaxterogaster. These characters are: 17, 51, 81
83. 

Macroscopic characters 

Basidioma 
1. basidioma form 

0: agaricoid 
1: astipitate, basalpad, columella 
2: secotioid 
3: resupinate 
Notes: the overall form of the basidioma. 0: agaricoid: "fruting body with the aspect of a 
lamellate mushroom but with strong evidence of affinity to a particular famly of Agaricales" (Miller 
and Miller 1988) stipitate, lamellate; 1: astipitate, varies from lacking stipe or columella to having 

basal pad or with columella; 2: secotioid: stipitate, loculate, columella t percurrent; 3: 
resupinate, thin layer hymenium on substrate as in Gloecystidiella. 
ref: Miller and Miller (1988) Gasteromycetes, Morphological, developmental characters. 

2. basidioma shape 

0: globose 
1: subglobose 
2: turbinate 
3: irregular 
4: elongate 
5: flattened; plane 
Notes: basidioma shape: subjective; variable with physical environment, in compacted soils 
basidioma may be more flattened or irregular than in non compacted soils, 

3. pileus center form 

0: concave umbilicate 
1: plane flat 
2: convex umbonate 
3: convex 
4. absent 
Notes: pileus center form of species of Russula and Lactwius can be useful to distinguish 
similar species. Variable in sequestrate species.
 
ref: Buyck and Robert (1995). Russulales 4. Diagrams.
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4. pilaus surface texture 

0: smooth -glabrous 
1: ribbed -grooved 
2: verrucose 
3: fibrillose 
4: squamose granular 
5. absent
 
Notes: surface texture is a useful character in Russula:
 
ref: Buyck and Robert (1995). Russulales 4. Diagrams.
 

5. pileus surface 

0: dry 
1: viscid 
2. absent 
Notes: pileus surface: may vary with environmental conditions; less of a problem for 

hypogeous taxa 

6. pileus color 

0: white to cream 
1: pinkish 
2: red- vinaceous/rosaceous 
3: greenish cast 
4: yellow ochre 
5: orange-brown 
6: purple violet 
7: brown 
8: cream mottled with brown 
9. absent 
Notes: general terms only, no reference to color charts; majority color-not accounting for
 
changes with maturity or bruising.
 
refs: Fatto (1995); Singer and Smith (1960); Buyck (1989).
 

7. pileus bruising 

0: red 
1: grey 
2: black 
3: yellow 
4: green 
5: aging yellow brown 
6: absent 
7. aging dark brown
 
Notes: general terms only; some basidiomata change with age, slow reactions.
 

8. diameter of pileus 

0: <20mm 
1: 20<30mm 
2: 30<70mm 
3: >100 mm 
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4: absent 
Notes: dimensions of largest diameter (mm). Dimensions graphed for 20 species and gaps 
identified for size classes. 

9. stipe form 

0: absent 
1: present reduced to basal pad 
2: present, equal, cylindrical 
3. present, branched 
Notes: the portion of sterile tissue protruding from the basidioma. 0: absent, al sterile tissue 
absent or columella present or basidioma resupinate; 1: only basal pad remnant of stipe 
present; 2: present, robust; 3: present, branched, as in many species of Arcangeliella and 
Zelleromyces. 

10. stipe 

0: completely hollow 
1: chambered 
2: solid 
3: absent 
Notes: Mostly Russulas. 
ref: Buyck Russulales 4. 

11. stipe length 

0: <5mm 
1: 5<15mm 
2: >20mm 
3. absent
 
Notes: measured, from the base of the stipe to the point of attachment with glebe or lamellae;
 

may be problems with some sequestrate taxa on how measurement taken.
 

refs; Buyck; Label 1998
 

12. stipe width 

0: <3 mm 
1: 3<5 mm 
2: 5<10 mm 
3: >10 mm 
4: absent
 
Notes: measured at widest point of stipe (mm).
 

13. stipe surface color 

0: white to cream 
1: other 
2: absent 
Notes: majority of sequestrate fungi white to cream; expand as neccessary for 

Russula/Lactarius
 
refs: Singer and Smith (1960)
 



418 

14. columella 

0: absent 
1: present, rudimentary 
2: present, robust 
Notes: sterile central axis within a mature basidioma, widens into a stipe in some taxa; any"sterile 
tissue within the glebe, past point of attachment of glebe" (Ainsworth and Bisby 1995). 0: 

absent; 1: <0.5mm wide; 2: >0.5mm wide 

15. columella form 

0: percurrent, simple 
1: branched 
2: absent
 
Notes: 0: percurrent, means extending to the apex of the gleba and merging with the peridium;
 
1: not generally percurrent, thicker at base narrowing and dividing into branches; 2: absent 

16. columella color 

0: white 
1: off white 
2: translucent 
3: other 
4: absent 

17. veil present 

0: present 
1: absent
 
Notes: Character added to help differentiate Cortinarius (0) and Descolea (1).
 

Gleba 
18. gleba structure 

0: sublamellate 
1: loculate 
2: gilled (lamellate) 
3: poroid/ tubes 
4: tuberculate 
Notes: glebe is the spore bearing tissue of sequestrate fungi. 0: sublamellate, some fusion 
between lamellae but not chambered; 1: loculate, lamellae fused into chambers of varying size; 

2: gilled or lamellate, thin plates with some interconnections possible; 3: poroid/tubes as in 
some Gloecystidiella; 4: tuberculate, as in Gloecystidiella 
ref: 

19. lamellae attachment 

0: decurrent 
1: adnate 
2: free 
3: absent
 
Notes: more agaricoid character.
 
refs: Buyck russ4; Fatto 1995;
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20. locule size 

0: small 
1: large 
Notes: 0: small, <1x1 rrrn; 1: large, >1x1 trim 

21. locule shape 

0: elongated 
1: rounded 
Notes: 0: narrow and long, maybe folded or bent; 1: locules approximately same size and 
shape 

22. glebaAamellae exposed 

0: at base, yes 
1: not exposed 
Notes: peridium not fused to stipe/columella 

23. glebaAamellae color 

0: white 
1: offwhite ivory 
2: tan 
3: dark brown 
4: orangish 
5: pinkish 
6: yellowish 
7: cinnamon
 
Notes: general terms only; color of gleba or lamellae not spores; color at maturity.
 

other 
24. smell 

0: pleasant 
1: unpleasant 
2: not distinctive mild
 
Notes: general terms since varies with tester.
 

25. taste of flesh 

0: mild 
1: bitter 
2: acrid peppery hot 
Notes: general terms since varies with tester; typical terms used in descriptions of species of
 

Rossi&
 
refs: Fatto 1995; Pearson 1950; Buyck russ4. Singer Smith 1960.
 

26. latex 

0: present 
1: absent 
2: sometimes present, doubtful 
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Notes: should be observed in young basidiomata since it is common for milk white latex to be 
whey-like(hyaline with white particles in it) in old; In old specimens which feature a water -like 
latex when young, the latex may simply appear to be absent; many agaric families exude a 
hyaline liquid when cut. refs: Hes ler and Smith (1979); Buyck (1995) Russulales News 4. 

27. latex color 

0: white 
1: orange 
2: whey-like 
3: white turning yellow 
4: absent
 
Notes: standard terms for Lactanus.
 
refs: Hosier and Smith (1979)
 

28. latex 

0: abundant 
1: scant 
2: absent
 
Notes: standard terms for Lactarius.
 
refs: Hes ler and Smith (1979)
 

Microscopic characters 

Pileus/Peridium 
29. peridiopellis type 

0: cellular 
1: trichoderm 
2: hymeniform-palisade 
3: turf 
4: cutis 
5: ixo
6: epithelium 
7: absent 
8: undifferentiated form context 

Notes: definition of peridiopellis: is the outermost layer of the pilaus (uticle) Largent at at 
(1989); can be divided into the suprapellis, subpellis, and context, may be a single layer or two-
layered. 0: cellular, single layer of vesiculose to subglobose/globose cells; 1: trichodermium, 
elements filiform may be several cells, unequal length projecting more or less vertically from 
pileus surface (terminal cell may be cystidoid); 2: hymeniforrn/palisade, the terminal elements all 
reach about the same level, forming a distinct layer, look like basidia without sterigmata; 3: turf, 
hyphae are more or less arranged like blades of grass, single elongated cell;4: cutis, hyphae 
arranged more or less parallel to the surface (Mcllvanea 10 1992), differentiated from context; 5: 
ixo- gelatinised; 6: epithelium, composed of layers of vesiculose to subglobose/globose cells. 
refs: from Largent at al. (1989); Ainsworth and Bisby (1995). 
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30. pileus thickness 

0: <60um thin 
1: 60<x<200 medium 
2: >200 thick 
3: absent 
Notes: measured and graphed 25 species and used gaps to decide on size classes. 0: thin 
<60um; 1: medium 60<x<200um; 2 : thick >200um. 

31. peridiopellis width 

0: <20 pm 
1: 20<80 pm 
2: 80<120 pm 
3: >120 pm 
4: absent 
Notes: 

32. suprapellis/subpellis differentiation 

0: present 
1: absent 
Notes: Buyck Russulaes News 4 

33. suprapellis type 

0: turf 
1: trichodermium 
2: cutis 
3: absent
 
Notes: see notes on peridiopellis structure.
 

34. suprapellis width 

0: 2-20 pm 
1: 20-60 pm 
2: absent 

35. subpellis width 

0: 2-20 pm 
1: 20<60 pm 
2: 60<100 pm 
3: absent
 
Notes:
 

36. peridiopellis gelatinised 

0: yes 
1: no 
2: absent 
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37. peridial context 

0: interwoven hyphae 
1: gelatinous matrix 
2: cellular 
3: heteromerous 

38. perldial context width 

0: <50um 
1: 50<150um 
2: >150um 

39. layers in peridium 

0: 1 
1: 2 
2: 3 
3: 4
 
Notes: layers of pileus: suprapellis, subpelllis, context (maybe 2 layers)
 

40. conducting hyphae 

0: absent 
1: oleiferous hyphae present 
2: laticiferous hyphae present 
Notes: oleiferous: oily contents, smoth slightly wider than other hyphae, no septae or bent and 
nodulose; laticiferous: spiral encrustations may be present
 
refs: Buyck thesis
 

41. sphaerocysts in peridium 

0: band 
1: nests 
2: scattered 
3: absent 

42. endocystidia 

0: abundant 
1: scattered 
2: absent 
Notes: cystidoid elements in peridial trama, often with refractive contents; not to be mistaken 
with oleiferous or laticiferous hyphae. 

43. pileicystidia shape 

0: davate 
1: fusoid 
2: ventricose 
3: cylindrical 
4: branched - dendritic 
5: absent
 
refs: Largent et at (1989)
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44. pileicystidia apex 

0: obtuse 
1: acute 
2: pileicystidia absent 
3: mucronate 
refs: Largent et al (1989) 

45. pileicystidia length 

0: <25um 
1: >50um 
2: absent 

46. pileicystidia width 

0: <10um 
1: >10um 
2: absent 

47. stipitipellis differentiation 

0: undifferentiated 
1: turf cystidia 
2: trichodermium 
3: absent 

48. stipitipellis thickness 

0: <30 pm 
1: >30 pm 
2: absent 

Hymenium 
49. subhymenium 

0: cellular -parenchymatous 
1: ramose 
2: branching- filamentous 
3: sphaerocyst 
4: absent 
Notes: subhymenium is the layer directly below the hymenium from which the hymenial 
elements originate; generally uniform of narrow, intertwined hyphae which are smaller, shorter, 

more branched than the basidia above. 

50. subhym gelatinised 

0: yes 
1: no 

51. hyphal damps 

0: present 
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1: absent 
Notes: distinguish Cortinarius and Descolea from Russulales 

52. hymenophoral trama 

0: cellular 
1: interwoven hyphae 
2: parallel hyphae 
3: inflated hyphae 
4: absent 
5: heteromerous 
Notes: central hyphae of trama 
refs: Largent at at (1989) 

53. hymenophoral trama gelatinised 

0: yes 
1: no 

54. sphaerocysts in trama 

0: present, scattered 
1: present in trama junctions 
2: abundant 
3: absent 

55. hymenial cystidia 

0: present, 1 type 
1: present, 2 types 
2: absent 
Notes: "any sterile bodies interspersed in the hymenium or replace basidia in any part of 

hymenophore (Levine 1837). 

56. cystidia type 

0: pseudocystidia 
1: macrocystidia 
2: absent 
Notes: 0: pseudo- derived from a conducting element, filamentous to fusoid, with oily to 
granular contents, embedded not projecting; 1: macro- arising deep in trama, and often 
projecting beyond the hymenium; 2: absent. 

57. cystidia shape 

0: clavate 
1: filiform 
2: cylindrical 
3: ventricose 
4: lecythiform 
5: absent
 
Notes: Largent at at(1987)
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58. cystidia apex 

0: acute 
1: obtuse 
2: tapered 
3: rostrata 
4: mucronate 
5: absent 
Notes: Largent et al. 

59. cystidia length 

0: <35um 
1: 35«<70um 
2: >70um 
3: absent
 
Notes: ranges from average measurements made of 20 taxa.
 

60. cystidia width 

0: <15um 
1: >15um 
2: absent 
Notes: 

61. cystidia contents 

0: present 
1: absent
 
Notes: may be granular or amorphous
 

62. cystidia abundance 

0: abundant 
1: scattered 
2: absent
 
cystidia abundance: Buyck russ 4 has way of standardising this.
 

63. cystidia origin 

0: mediostratum 
1: subhymenium 
2: absent 
Notes: Diagram to show difference. Basically where base of cystidia is 

64. basidia shape 

0: clavate 
1: obclavate 
2: cylindrical 
3: filiform 
4: broadly clavate
 
Notes: Largent et aL
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65. basicha length 

0: <20um 
1: 20<x<35um 
2: >35um
 
Notes: does not include sterigmata.
 

66. basidia width 

0: <12pm 
1: >12pm 

67. itsterigmata 

0: 1 
1: 2 
2: 4 
3: variable, 1,2 ,3 4 
4: 2 and 4 

68. sterigmata length 

0: <6 pm short 
1: >6 pm long 

69. sterigmata width at base 

0: *1 pm 
1: >1.5 pill 

Spores 
70. spore form 

0: heterotropic (asymmetric) 
1: orthotropic (symmetric) 
2: variable
 
Notes: 0: heterotropic, spore borne somewhat obliquely to the sterigma, discharge active. 1:
 
orthotropic,spore borne erect and centered on the sterigma, discharge passive.
 

71. Spore color in mass colour 

0: white to creamy 
1: ochre 
2: rusty pink 
3: other
 
Notes: general terms only of spores in dried or fresh gleba.
 

72. spore shape q ratio 

0: globose 1-1.06 
1: subglobose 1.07-1.12 
2: broadly ellipsoid 1.12-1.3 
3: ellipsoid-elongate 1.3-1.6 

http:1.07-1.12
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Notes: based on length/width ratios according to Buyck (1989). 

73. spore length 

0: <8um 
1: 8«<10 
2: >10um 
Notes: measurments exlcude the ornamentation; based on average of 30-35 spores from 2-3 
basidiomata per taxon; graphs; 
refs: Fatto 1995; Buyck russ4; own work 

74. spore width 

0: <5um 
1: 5<x<8 
2: 8<10um 
3: >10um 
Notes: measurments exlcude the ornamentation; based on average of 30-35 spores from 2-3 
basidiomata per taxon 

75. amyloid plage 

0: present amyloid 
1: absent 
2: present inamyloid
 
Notes: important in some groups of Russula?
 

76. ornamentation 

0: isolated elements 
1: clustered 
2: short lines - chains 
3: partial reticulum 
4: complete reticulum 
5: not recognisable or smooth 
Notes: 0: elements isolated with no connectives between them; 1: clustered/rugose, isolated 
elements but in groups of 2-3; 2: short lines, elements in lines some connections; 3: partial 
retic, at least some connectivesjoined to form occassional mesh; 4. complete retic, elements 
joined in complete mesh. 
refs: Lebel 1998 

77. spore ornamentation 

0: warts rounded 
1: spines acute 
2: high ridges /wings >2 pm high 
3: rods cylindrical 
4: connectives fine low, <0.5 pm high 
5: not recognisable or smooth 
Notes: 0: warts, much wider at base than apex, conical, acute to blunt apex; 1: spines, appear 
wider at base than apex, apex acute; 2; ridges, linear element, highor low, curved or straight, in 
which it is impossible to recognise subelements; Hessler and Smith (1979) two types: zebroid
oriented to produce lines like zebra in side-view and winged- ridges high, varying heights 
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diagrams; 3: rods, appear cylindrical , almost same width from base to apex, blunt apex, appear 
round in top view;4: connectives, low linear ridges 

78. ornamentation height 

0: <0.5um 
1: 0.5a«1um 
2: 1<x<2um 
3: 2<x<3um 
4: >3um 
5: absent 
Notes: average of majority of ornamentation, given as a range. 
refs: Fatto 1995; Buyck russ4; own work 

79. spore wall amyloid 

0: present 
1: absent 

80. spore ornamentation 

0: amyloid 
1: inamytoid 
2: dextrinoid 

81. spore perisporium 

0: absent 
1: present inconspicuous 
2: present robust
 
Notes: (0) russuales (1) Cortinarius; (2) Descolea
 

82. spore ornamentation origin 

0: from exosporium 
1: from endosporium
 
Notes: (0) russuales, Cortinarius; (1) Descolea
 
refs: Miller and Miller (1988a); Peg ler and Young 1981.
 

83. spore rostrum 

0: present 
1: absent
 
Notes: (0) Descolea; (1) russuales (1) Cortinarius;
 

Habit and habitat 
84. habit 

0: epigous 
1: erumpent 
2: hypogeous 
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85. host associate 

0: Nothofagus 
1: Eucalyptus 
2: Pinaceae 
3: other 

86. substratum 

0: soil-terricolous 
1: wood- lignicolous 

87. Country 

0: Australia 
1: New Zealand 
2: USA 
3: Chile 
4: Mexico 
5: Italy 
6: Africa
 
Notes: Placed here for future reference. Mapping over a phylogenetic tree.
 

Chemical Reactions 
88. FeSO4 rxn 

0: none 
1: weak rxn 
2: green grey 
3: pink brown
 
Notes: standard chemical reactions for Russula taxonomy. Buyck Russulaes News 4;
 

Malencon; 

89. Gualc rxn flesh 

0: none 
1: variable weak 
2: blue green 

90. Phenol rxn 

0: none 
1: variable weak 
2: brown purple 

91. aniline rxn 

0: none 
1: variable weak 
2: red on carpophore yellow lamellae 
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92. NH4OH rxn 

0: none 
1: variable weak 
2: red 

93. formol rxn 

0: none 
1: variable weak 
2: carmine red 

94. cresyl blue pileicystidia 

0: none 
1: weak 
2: red 
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Appendix 3. Cladistic Analysis of the Sequestrate Russulales
 
using Morphological Characters.
 

Lebel, T., and Castellano, M.A. (1997). Poster. Mycological Society of America. 

August 4-9, 1997. Montreal, Quebec, Canada. 

Introduction 

The order Russulales is generally accepted as a monophyletic group and includes 

the agaric genera Russula and Lactarius and a number of related sequestrate genera, 

Macowanites, Elasmomyces, Gymnomyces, Made Ilia, Arcangeliella (Bucholtz 1902; 

Malencon 1931; Kriesal 1969; Singer and Smith 1960). The Russulales is a large and 

diverse group, worldwide in distribution, with high diversity found in Europe, North 

America and more recently in tropical Africa. The order is distinguished by hyaline 
basidiospores with a characteristic amyloid ornamentation in Me Izer's reagent and a 

heterogeneous context containing sphaerocysts but lacking clamp connections. 

Basidiocarps vary from agaricoid with an exposed hymenophore to reduced with a 

completely enclosed hymenophore, stipitate or sessile, and may be epigeous or 
hypogeous. The majority of species are thought to be obligate ectomycorrhizae formers 

with a variety of host trees and shrubs, although a few tropical species are thought to 

be saprophytic (Claridge et al. 1996; Thoen 1993; Buyck 1989, 1995). 

Very few phenetic or cladistic analyses of Basidiomycete fungi have been 
undertaken using morphological characters. This is partly due to the apparent lack of 

characters available, and also to problems with determining homology, especially when 

dealing with a group such as the Russulales which have such diverse basidiocarp 
forms. The Russulales have been studied extensively over a number of decades and 

this has resulted in a fairly standardised set of morphological and chemical characters 

(Buyck 1991, 1995; Fatto 1995; Robert & Buyck 1995, 1996; Singer & Smith 1960). 

Singer & Smith (1960) and Smith (1961) were the first to apply these characters to the 

description of sequestrate Russulales. 

Singer & Smith (1960) described the generic limits of sequestrate Russulales of 

North America, distinguishing five genera related to Russula: Macowanites, Cystangium, 
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Elasmomyces, Matte llia, and Gymnomyces, and two genera related to Lactarius: 

Arcangeliella and Zelleromyces. The few characters emphasised included: presence or 

absence of a stipe, anatomy of the peridiopellis, spore ornamentation, and presence or 

absence of inflated cells, called sphaerocysts, in the hymenial trama (Singer & Smith 

1960). Several new species have been described from throughout the world since then 

but all authors have followed Singer & Smiths' (1960) treatment of genera (Singer 1985; 

Beaton et al. 1984b; McNabb 1971a; Zhang 1989; Thiers 1984; Cazares & Trappe 

1991). Peg ler & Young (1979) emended the order Russulales to include two families, the 

Russulaceae and the Elasmomycetaceae based on spore symmetry and release 
mechanisms, but made no changes to generic boundaries. The high diversity of 
sequestrate Russulales recently found in Australia and New Zealand (Lebel et al. 1996), 

provides a unique opportunity for critical evaluation of Singer & Smiths' (1960) treatment 

of the sequestrate Russulales. 

Material and Methods 

Taxonomic sampling 

The ingroup included 55 new sequestrate taxa from Australia and New Zealand 

recognised by the author (Lebel 1998), all 7 type species of sequestrate Russulales 

genera, and 37 additional named species from several countries (Table 3.1; Appendix 

1). Eight species of Russula and 2 of Lactarius from New Zealand were included as 

functional outgroups (McNabb 1971 b, 1973). 

All Australian, New Zealand and North American sequestrate taxa included in cladistic 

analyses were examined by us. Collections of sequestrate Russulales were made over 

the course of 7 years (1989-1996) from Australia and New Zealand as part of a 
cooperative agreement with Australian mycologists to identify and examine the diversity 

of ectomycorrhizal fungi [ACIAR grant #8736 and NSF grant BSR # 9201421]. Most of 

the material examined in this study, including collections of North American taxa, are 

currently held at the USDA Forestry Sciences Laboratory herbarium, Corvallis, Oregon, 

USA. New species are currently being described and will be conserved in the 
appropriate herbaria in Australia and New Zealand. Type material of genera sensu 
Singer & Smith (1960) were examined. 
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Table 3.1. Host association and country of origin of taxa sampled. Taxa listed according to 
genera sensu Singer & Smith (1960). Numbers in (x) show the number of taxa used in analyses. 

Genus Country Plant associates 

Macowanites Australia (10) Eucalyptus (8); Nothofagus (2) 
New Zealand (1) Nothofagus (1) 
Africa (1) Acacia (1) 
U.S.A (2) conifer (2) 

Elasmomyces Australia (4) Eucalyptus (1) 
Africa (1) Uapaca (1) 
Italy (1) conifer 
Chile (1) Nothofagus (1) 
U.S.A.(2) conifer (1); Quercus (1) 

Cystangium Australia (14) Eucalyptus (10); Nothofagus (2) 
New Zealand (1) Nothofagus (1) 
Mexico (1) Pinus (1) 
Chile (1) Nothofagus (1) 

Gymnomyces Australia (15) Eucalyptus (13); Nothofagus (2) 
New Zealand (2) Nothofagus (2) 
U.S.A (1) conifer (1) 

Marteffia Australia (10) Eucalyptus (8); Nothofagus (2) 
New Zealand (2) Nothofagus (2) 
Italy (1) conifer (1) 
Argentina (2) Nothofagus (2) 
U.S.A (4) conifer (4) 

Zelleromyces Australia (4) Eucalyptus (4) 
U.S.A (3) conifer (3) 

Arcangeliella U.S.A (3) conifer 

Thailand (1) Dipterocarpus (1) 
Italy (1) conifer (1) 
Africa (1) legume (1) 

Russula New Zealand (8) Nothofagus (8) 

Lactarius New Zealand (2) Nothofagus (2) 

Databases and Characters 

Ninety-six morphological and 15 ecological characters were binary coded for use in 

the cladistic analysis. Binary coding provides many more characters and allows 
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polymorphism or variation within a taxon to be coded for, while reducing the amount of 

"missing data" due to absent characters (Figure 3.1). Many of the same taxa will be 
used for analyses at higher taxonomic levels, with binary coding of the data it is not 
necessary to recode the data for these analyses (Pleijel 1995). Mac Glade 3.01 and 

Filemaker Pro (6.0) were used for editing, storing, presenting and updating morphological 

data. 

Spore shape, Q ratio, is based on the mean length/ width of 25-30 spores as measured in 
Melzer's reagent. Ratios according to Bas (1969). Measurements exclude ornamentation and 
apiculus. 

spore shape (Q ratio) 
204. 0: spores globose 1- 1.05 1: spores not globose 
205. 0: subglobose 1.06- 1.15 1: spores not subglobose 
206. 0: broadly ellipsoid 1.16-1.3 1: spores not ellipsoid 
207. 0: ellipsoid- elongate 1.31- 1.6 1: spores not ellipsoid-elongate 

The range in length or width of 25-30 spores in Me Izer's reagent. Measurements exclude 
ornamentation and apiculus. Character states determined by measuring 30 spores of 25 
sequestrate species, graphing the range in size and examining the distributions to determine 
size classes. 

spore length 
208. 0: spores <8 gm long 1: spores >8 gm 
209. 0: spores 8<x<10gm long 1: spores different length 
210. 0: spores >10gm long 1: spores different length 

spore width 
211. 0: spores <5 gm wide 1: spores > 5 p.m wide 
212. 0: spores 5<x<8 gm 1: spores different width 
213. 0: spores <10 gm 1: spores different width 
214. 0: spores >10 gm 1: spores different width 

Ornamentation types after Buyck (1989), Largent et al. (1987), Hes ler and Smith (1979). 

spore ornamentation 
217. 0: ornamentation elements isolated 1: ornamentation not isolated 
218. 0: ornamentation elements clustered 1: ornamentation not clustered 
219. 0: elements in short lines, branched 1: elements not in short lines 
220. 0: elements connected in a partial reticulum 1: not a partial reticulum 
221. 0: elements connected in a complete reticulum 1: not a complete reticulum 

Figure 3.1. Examples of binary coding of some spore characters. 
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Characters and states of Australian and New Zealand taxa were described from 

fresh collections and herbarium material. Data for South American and some African taxa 

were taken from relevant literature sources. Microscopic observations were made b y 
sectioning dried basidiocarp tissue with a razor blade and mounting material in water, 5% 

aqueous KOH, cotton blue, or Melzer's reagent for standard light microscopy using a 

Zeiss binocular microscope. Longitudinal sections were made near the center of the 
basidioma, and at the lateral edge to examine peridial structure and composition. All 

measurements were made at 400x or 1000x magnification, in 5% aqueous KOH for 

structural details and Melzer's reagent for spore details, using a calibrated ocular 
micrometer. 

Coding of quantitative characters and states is based upon size classes 

distinguished when range distributions of 25-30 measurements from 20 taxa, were 
graphed (Appendix 2). Qualitative characters and states were mainly coded according 

to descriptions and supplemented with examination of fresh collections and herbarium 

material (Buyck 1989, 1995; Fatto 1995; McNabb 1971a; Singer 1985; Singer & Smith 

1960; Thiers 1984). 

Analysis 

All cladistic analyses were made with PAUP 3.1.1 (Swofford 1993) on a Power PC 

120 Macintosh computer using the heuristic search option with TBR branch-swapping, 

MULPARS on, MAXTREES setting 2500, addition sequence random, 100 replicates. All 

characters were treated as unordered and unweighted. Eight Russula and 2 Lactarius 

species from New Zealand were included in the analysis as functional outgroups, and 

treated as all other terminal taxa in analyses. Russula albolutescens was placed first in 

the data matrix. 

Although the heuristic option is not guaranteed to find all shortest trees, more 
exhaustive searches were not attempted as the heuristic search ran for more than 48 

hrs. Relative support for clades was estimated by examining trees 1 step longer than 

the shortest length trees found in the initial analysis (decay index, Bremer 1994). The 

calculation of decay analysis was performed using: initial seed 1, heuristic search b y 

means of simple addition and TBR branch swapping; one tree held at each step during 

stepwise addition. 
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Results and Discussion 

The analysis of the binary matrix yielded 44 equally most parsimonious trees (steps 

2965; consistency index = 0.836; retention index = 0.48). In the 50% majority rule tree 

most clades are present in all trees (Figure 3.2. some clades are given numbers for ease 

of discussion). In the strict consensus tree most branches are collapsed, but three of the 

main clades are retained. These are: 1) Lactarius and its relatives, Arcangeliella and 

Zelleromyces, plus most of the described Martellia taxa basally; 2) a group including 
most of the Cystangium and several Elasmomyces taxa (including the type of each 

genus); and 3) Macowanites including Arcangeliella densa. 

In the decay analysis, 182 trees of length 2966 were found (CI: 0.71; RI: 0.32). The 

strict consensus of these is mostly unresolved, yet show the same three major clades 

as the strict consensus of most parsimonious trees. 

Within Glade one are three recognisable groups corresponding to sequestrate genera: 

Arcangeliella (5 taxa) which includes the type species Arcangeliella borziana; 

Zelleromyces (3 Northern hemisphere taxa together with 13 Southern hemisphere taxa); 

and Martellia (5 taxa including the type species Martel lia mistiformis). Glade one is 
unified by the presence of latex or laticiferous hyphae, peridiopellis not an epithelium, 

mostly lacking sphaerocysts in the hymenial trama, with cylindrical to narrowly clavate 

basidia, and spore ornamentation a partial to complete reticulum. This result confirms 

Singer & Smith (1960) hypothesis of the close relationship of the genera Zelleromyces 

and Arcangeliella to Lactarius, but places Martel lia in an ambiguous position between the 

Russula and Lactarius. Singer & Smith (1960) distinguished Martel lia from Gymnomyces 

(sister Glade figure 3.2) on the basis of sphaerocyst distribution in the hymenial trama. 

This character has been shown to be variable within basidiomes, and sphaerocysts 

have been found in the hymenial trama of the type species Martellia mistiformis (Lebel 

1998). Further sampling of Northern hemisphere taxa, with closer examination of 
characters may support retention of Matteis as a Northern hemisphere genus. 

Both type species of Elasmomyces and Cystangium, fall within Glade '2'. This Glade 

is held together by the mostly agaricoid or secotioid basidiomes, sublamellate glebe, 

epithelial peridiopellis, large hymenial cystidia, and globose to subglobose orthotropic 

spores ornamented with isolated or clustered spines and warts. A second cluster of 
species basal to Glade 2 (figure 3.2) appears in 73% of the trees. It includes three of the 

remaining described Elasmomyces species, and several new Australian "Martellia ", 

"Gymnomyces", and "Macowanites" species (Lebel 1998). Taxa in this cluster have a 
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loculate gleba, lack an epithelial peridiopellis and hymenial cystidia, and generally have 

spores ornamented with a partial to complete reticulum. These characters support a 
closer relationship to the Macowanites Glade than to the Cystangium Glade. 

The close relationship between Macowanites and Russula is supported in this 
analysis by several characters (Glade '3' in figure 3.2). The general basidiocarp form 

with a distinct stipe, expanded pileus, sublamellate gleba, lack of an epithelial 
peridiopellis, and subglobose to broadly ellipsoid spores all serve to separate this 
genus from Cystangium. The inclusion of Arcangeliella densa in this Glade requires closer 

inspection of type material. Sphaerocysts have been found in the hymenial trama of 

Elasmomyces maffirolianus (Lebel 1998) which eliminates the distinction between 
Elasmomyces and Macowanites sensu Singer & Smith (1960). 

In addition to the three major clades above, a Gymnomyces Glade was identified from 

the 50% majority rule tree, sister to Glade one (figure 3.2, Glade '4'). Two main groups 

appear to hold together in this Glade: a Gymnomyces pallidus Glade (4 core taxa retained 

in all trees) and a Gymnomyces seminudus Glade (7 core taxa retained in all trees). The 

G. paffidus Glade is held together by a peridiopellis other than an epithelium, presence of 

oleiferous hyphae, and spores mostly ornamented with a partial to complete reticulum. 

Taxa in the G. seminudus Glade have an epithelial peridiopellis and spores ornamented 

with isolated or clustered warts or spines. 

The position of Elasmomyces hepaticus and Cystangium crichtonii within the 
Macowanites Glade is odd. The spore ornamentation of Cystangium crichtonii is very 

similar to that of Zelleromyces striatus, and the presence of laticiferous hyphae in the 

peridium and hymenial trama point to a closer relationship with Lactarius rather than 

Russula. The presence of an epithelial peridiopellis and large hymenial cystidia in C. 

crichtonii and E. hepaticus place these taxa within the Macowanites Glade. 

Conclusions 

These results support the genera Zelleromyces and Arcangeliella and their close 

relationship to Lactarius. Of the sequestrate genera related to Russula, Macowanites, 

Cystangium and Gymnomyces are supported. The presence/absence of sphaerocysts, 

in the glebal trama was used by Singer & Smith (1960) to distinguish Macowanites and 

Elasmomyces, and Gymnomyces and Matte Ilia. This character has been found to be 

variable within a basidiocarp and does not support separation at the genus level (Lebel 
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1997). Elasmomyces should be recombined into Macowanites and taxa currently placed 

in Martel lia should be recombined into Gymnomyces (unless further sampling of Northern 

hemisphere species supports retention of this genus). 
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