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Chamonixia caespitosa rolland, has been recently found in Poland for the first time after 
1945. The basidiocarps, partially exposed from the humus layer, were found in two localities: 
in the spruce forest in the Polish tatra Mts., at the elevation of 1540 m a.s.l., and in the 
mixed forest with spruce and fir in the Beskid niski Mts. at the elevation of app. 400 m a.s.l. 
the description of the Polish specimens generally agrees with descriptions of the specimens 
found in other central european countries. the roundish to tuberculate basidiocarps were 
characterized by the presence of highly reduced stipe, whitish colour of the peridium changing 
rapidly to blue after exposure to air, small, complete or incomplete columella and brown, 
spongy gleba. typically 4-spored basidia were present which produced ellipsoid, brown spores 
with the ornamentation in the form of rough, interconnected ridges. taxonomic position, 
ecology and chorology of the species, the ontogeny of basidiocarps and description of 
ectomycorrhizae are summarized in the paper.
Key words: hypogeous fungi, ectomycorrhizal fungi, Boletales, Tatra Mts., Beskid niski Mts.

inTroDUcTion 

Chamonixia caespitosa was found for the first time in 1898 in chamonix (French 
alps) by M.l. rolland, who described it one year later as a new species and a new 
genus (rolland 1899). German mycologist E. Soehner collected basidiocarps of this 
fungus in the Bavarian alps and described the taxon independently as a new one in 
1922, however, he placed the species in the genus Hymenogaster (as H. caerulescens). 
He did not change this opinion after reading rolland’s description but accepted rol-
land’s priority, and made a new combination: Hymenogaster caespitosus (rolland) 
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Soehner (Soehner 1949). Several studies, however, strongly supported Chamonixia 
as a separate genus and established its position within Boletales (see Discussion). 
Since its discovery Chamonixia caespitosa rolland has been found in several euro-
pean countries and also outside europe. 

The first Polish locality of Chamonixia was discovered in 1923 by Buchs in 
Karkonosze range (German name: riesengebirge), Sudety Mountains, above 
Karpacz Górny town (German name: Brückenberg), in that time within Germany 
(Soehner 1949). 

recently after 85 years the species has been found in Poland in two localities. 
These are the first contemporary collections of this species, and the first records in 
the Polish carpathians. in the article the localities of Chamonixia caespitosa with de-
scription of macroscopic and microscopic features of the basidiocarps are presented. 
the authors discuss taxonomic position, ecology and chorology of this species, the 
ontogeny of its basidiocarps and description of its ectomycorrhizae.

METhoDS

Description of the basidiocarps was based on fresh and dry material. the measure-the measure-
ments of microscopical features were taken on dry material mounted in 3% koH. 
the information on the dimensions of spores and other structures are based on 
25-30 measurements. Measurements of spores include spore ornamentation but ex-
cluded apiculus.

the specimens have been deposited in the Mycological collection of the insti-
tute of Botany herbarium at the Jagiellonian University in Kraków (Kra-F 2008-3, 
2009-1). 

rESULTS

Chamonixia caespitosa rolland, Bull. Soc. mycol. Fr. 15: 73–78, pl. 6/3. 1899.
Basidiocarps mostly single (not caespitose), in one case two young adhering ba-

sidiocarps with single stipe were found (on second locality), roundish and slightly 
flattened to irrergularely tuberculate, with well defined base formed as a short, 
tapered stalk, with some small rhizomorphs attached. Fruitbody surface slightly 
woolly, felty, cracked in places and exposing inner layers of the peridium, whitish 
to creme or ochraceous, when bruised rapidly changing colour becoming blue (Fig. 
1), greenish to olive on drying (Fig. 2). Peridium (Fig. 3) in cross section 0.1-0.2 
mm thick, separating from gleba. whitish columella present, connected with a basal 
stalk, with context also turning blue after cutting. columella either complete (basidi-
ocarps from second locality) or triangle in section and not percurrent, but than it was 
found to continue as a thin layer of hyphae oriented to the site rather than to the top 
of the gleba (basidiocarps from the first locality). Gleba spongy, labyrinthine, with 
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Figs 17-18. Section through inner peridium 
layer (arrows indicate the direction from 
inner to outer layer of the peridium).
Fig. 19. Peridium in section: outer, pig-
mented layer built by highly septated hy-
phae with inflated hyphal cells. 
Fig. 20. Peridium in section: the part ex-
posed by outer peridium cracking, with hy-
phal ends arranged in parallel.
Scale bars: 10 μm.
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small empty interconnected and irregular veins, generally app. 0.5 mm in diam. (up 
to 1 mm max.), whitish to light greyish, partially blueing after cutting (especially near 
peridium), with brown hue due to the deposit of spores, then brown to brownish with 
a slight reddish or pinkish hue (Figs 3, 4).

Peridium double-layered, the inner layer (Figs 10, 17, 18) pseudoparenchyma-
tous (or nearly so) in section, build by app. roundish, ellipsoid or cuboid hyphal 
cells with hyaline walls; cells 10-43 (mean: 22.1) x 7-28 (mean: 14.4) μm. The outer 
layer of the peridium (Figs 5-8 and 19-21) plectenchymatous, hyphae mostly perpen-
dicular to the peridium surface but some of them appressed, hyphal cells short and 
mostly inflated, plasmatically and membranously yellowish in water and in Koh, (9) 
13-28 (45) (mean: 18.8) μm long and 7-13 (mean: 10.0) μm in diameter.

Basidia (Figs 11, 22, 23) mostly 4-spored (exceptionally basidia with 5 or 7 sterig-
mata were found, Fig. 22), thin-walled and hyaline, clavate, 37-45 (51) (mean: 42.7) 
μm long, 16-18.5 (20) (mean: 17.7) μm in diameter at the top and 8-10 (mean: 8.9) 
μm in diameter at the base. 

Sterile elements thin-walled and hyaline (Figs 11, 23), broadly clavate to almost 
cylindrical, shorter than basidia, 20-34 (mean: 27.3) μm long and (5) 9-17 (mean: 
11.7) μm in diameter (at the top). cystidia and clamps absent.

Tramal hyphae (Figs 11, 23) clampless, thin-walled and mostly hyaline (rarely 
slightly yellowish), 3.5-7 (mean: 4.7) μm in diameter, growing app. parallely but some-
times irregularly distributed, hyphal walls not gelified but hyphae may be immersed 
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23Fig. 21. hyphae on the 
peridium surface, with not 
inflated hyphal cells.
Fig. 22. Basidia (note ba-
sidia with 5 and 7 sterig-
mata).
Fig. 23. Section through 
hymenium and subhy-
menium with basidia and 
sterile elements.
Scale bars: 10 μm.

22
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in a matrix material in places. trama (including subhymenium) not conspicuously 
developed, 25-50 (mean: 39.6) μm thick.

Spores elongated, ellipsoid to broadly ellipsoid, tapering towards the base, 16-23 
(mean: 19.6) μm long and 12.5-16 (mean: 14.0) μm in diameter (including orna-
mentation), with an apiculus (hilar appendage) centrally positioned, straight and 
truncate; spore surface rough and grainy (Figs 12-16), covered with conspicuous, 
interconnected, rarely single, ridges up to 5 μm thick, which make the spores ir-
regularly star-like in optical section; usually 4-6 (7) complete or partial, longitudinal 
ridges visible in side view, sometimes the ridges may be difficult to discern (see Fig. 
15). The spore wall 1.5-3.5 μm thick (including ornamentation). The ornamentation 
of the top of the spore typically star-like, consisting of short lobes continuous with 
the ridges or independent of them (Figs 14, 16). colour of mature spores yellow- to 
reddish-brown; young, immature spores hyaline then yellowish to yellowish-brown. 
the wall of young, immature spores slightly dextrinoid and strongly cyanophilous.

LocaLities. The fruitbodies were found in two localities in Southern Poland. 
1. august 2008, the western Tatra Mts., in the upper part of the Tomanowa val-

ley (49o 13’ 23’’n, 19o 53’ 43’’e) exposed to the west, at the elevation of 1540 m a.s.l. 
the collection site is situated in the part of the tatra Mts. with the limestone bed-
rock. Single basidiocarp was found in the montane old-growth spruce forest (asso-
ciation: Polysticho-Piceetum), on a gentle slope by the forest path, app. 0.5 m above 
the path’s level. it was growing among spruce roots on the ground scarcely covered 
with mosses. the basidiocarp was partially exposed from the soil. 

2. June 2009, Beskid niski Mts., Pagorzyna (Pogorzyna) near Lipinki (49o 41’ 
29’’n, 21o 19’ 16’’E), app. 350-400 m a.s.l. Six basidiocarps were found in the mixed 
forest dominated by fir (Abies alba) and spruce (Picea excelsa), growing in soil cov-
ered with mosses, partially exposed from the substratum, on flat, damp ground, be-
tween two forest paths.

DiScUSSion

the genus Chamonixia comprises 9 species: Chamonixia albida (Massee & rodway) 
y.S. chang & Kantvilas (syn. Gautieria albida, Hymenogaster albidus), Chamonixia 
bispora B.c. zhang & y.n. yu, Chamonixia brevicolumna a.h. Sm. & Singer, Cha-
monixia caespitosa rolland, Chamonixia caudata (zeller & c.w. Dodge) a.h. Sm. 
& Singer  (syn. Arcangeliella caudata), Chamonixia mucosa (Petri) corner & Hawker 
(syn. Gautieria mucosa, Hymenogaster mucosus), Chamonixia octorugosa corner & 
Hawker, Chamonixia pachydermis (zeller & c.w. Dodge) G.w. Beaton, Pegler & 
T.w.K. young (syn. Hymenogaster pachydermis, Hysterangium sclerodermum sensu 
cunningham), Chamonixia vittatispora G.w. Beaton, Pegler & T.w.K. young (cor-
ner, hawker 1953; Smith, Singer 1959; Beaton, Pegler, young 1985; zhang, yu 1989; 
chang, kantvilas 1993). the fruitbodies of most of the species turn blue after bruis-
ing. The species differ in: spore dimensions, spore morphology (number, size and 
form of ridges), presence of columella (present or absent), number of spores pro-
duced by basidia (2 or up to 4) or, rarely, cyanescent reaction (present or absent). 
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according to label (2006) australian species of Chamonixia may represent a differ-
ent taxon and perhaps deserve a new generic name. 

Chamonixia caespitosa is characterized by the presence of (in most cases incom-
plete) columella, the spores with (6) 8 or more (up to 16) ribs on their surface, 
and by (generally) 4-spored basidia. However, the differences between the original 
description by rolland and descriptions by other authors were realized (2-spored 
versus 4-spored basidia, caespitose versus mostly single basidiocarps, e.g. kotlaba 
1971) and it was suggested that perhaps rollands species might represent a different 
taxon than the one described later by Soehner (1922) under the name Hymenogaster 
caerulescens. the problem has not been solved until today as the rolland’s type col-
lection of Chamonixia caespitosa was not found (capellano 1967). 

The features of the specimens from the Polish Tatra Mts. and Beskid niski Mts. 
generally agree with the descriptions given by other authors (e.g., Soehner 1922; 
Lange, hawker 1951; capellano 1967; Kotlaba 1971; hagara 1985; Kers 1985; 
Breitenbach, Kränzlin 1986; hæggström 1987; Montecchi, Sarasini 2000). our fruit-
bodies were mostly single and not consisting of several basidiocarps joined by com-
mon stalk, as described for the type collection by rolland. However, more complex 
basidiocarps were also found. hagara (1985), Kers (1985) and cheype (1990) re-
ported fruitbodies consisting of two even or uneven parts growing from a common 
base (stalk). the dimensions of spores only slightly vary in different descriptions; 
more variable dimensions were detected among basidia (tab. 1). 

table 1 
comaprison of the dimensions of basidiospores and basidia  

from different european collections (data in μm)

country Basidiospores Basidia
czech republic (kotlaba 1971) 16.7-20 × 12.5-15.5 37-41 × 14.5-18
Finland (hæggström 1987) 16-24 × 10.5-15 -
France (capellano 1967; cheype 1990) 16-22 × 12-15 30-35 × 14-16

45-55 × 17-19
Germany (Soehner 1922; Groß et al. 1980) 17-22 × 12-14 (15)

(some > 25 or < 17 
long)

35-45 × 15-20

italy (Montecchi, Sarasini 2000) 13-28 × 8-14 35-55 × 15-20
norway, Sweden (Kers 1985; Lange, hawker 1951) (16)18-20 × (13)14-

15
(untypical: 25 × 15, 

11 × 8)
18-20.5 × 12.7-15.2

app. 36 × 18

Poland 16-23 × 12.5-16 37-45(51) × 16-18.5 
(20)

Slovakia (hagara 1985) 17-25 × 11-15 28-37 × 15-17
Switzerland (Breitenbach, Kränzlin 1986) 18-22 × 13-15 40-50 × 15-20

the description of trama elements as well as the structure of the peridium and 
dimensions of it’s hyphae given by kotlaba (1971) for czech specimens, one of the 
closest localities to the Polish one (no such data for Slovak specimens) correspond 
well with our observations. However, kotlaba did not mention a double-layered 
structure of the peridium, which in our specimen was evident not only in hyphal 
structure but also in colour (yellowish outer layer and hyaline inner one). this dou-
ble-structure was, in turn, described in detail by e.g., capellano (1967) who, however, 
found no trichodermal structure in the outermost layer described for the american 
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tramal hyphae were described by lange and Hawker (1951), and american authors, 
and this was also found in case of the Polish specimens.

The species is known from czech republic (Kotlaba 1971), Slovakia (hagara 
1985), austria (Groß 1974; Mader, Mader 1975), Germany (e.g., Soehner 1922, 
1949; Groß 1974, 1975; Groß et al. 1980; raidl 1999; zureck et al. 1999), Finland 
(hæggström 1987), norway (Lange, hawker 1951; Bohlin, Jeppson 1983), Sweden 
(Bohlin, Jeppson 1983; Kers 1985; Bohlin 2005, 2006; Bohlin, Bohlin 2005; Vesslén, 
Bengtson 2008), France (rolland 1899; Bataille 1912; capellano 1967; cheype 1990; 
Bidaud 2009), italy (Paccioni, angarano 1979 after Kers 1985; narducci, Petrucci 
1995; Montecchi, Sarasini 2000), Switzerland (Groß 1974, 1975; Breitenbach, Krän-
zlin 1986; Peter et al. 2001), and western part of former Soviet Union (Sossin 1973). 
in Poland it has been found in 1923, in Karkonosze range (Sudety Mts.) (Soehner 
1949) (Fig. 24). The discovery of Chamonixia in the tatra Mts. is not surprising as 
the vegetation (montane spruce forests on lime stone) and climatic conditions (high 
mean annual precipitation) of this mountain range create a typical habitat for the 
growth of this species. additionally, Chamonixia was found on the Slovak side close 
to Tatra Mts. (in Mała Fatra; hagara 1985). The position of the Tatra locality above 
see level can, together with those in Swiss and French alps, be regarded as one of 
the highest. To the contrary, the locality in Beskid niski Mts. is one of the lowest 
in altitude in central Europe similar to some German sites. additionally, this area 
is geologically and climatically much different from the former Polish locality: it is 
built of a flysh with low or very low calcium contents and is characterized by rather 
mild climate but quite high humidity (warszyńska 1996). in this respect it rather 
resembles localities in czech republic or austria. 

although known from several countries in europe, Chamonixia caespitosa seams 
to be rare and is frequently placed in the red Lists of threatened fungi (Slovakia: 
Lizoň 2001; czech republic: holec, Beran 2006; Poland: wojewoda, Ławrynowicz 
2006; Switzerland: Senn-irlet et al. 2007; Germany: Benkert et al. 1992; austria: 
Krisai-Greilhuber 1999; Sweden: Gärdenfors (ed.) 2005; norway: Brandrud et al. 
(eds) 2006; Finland: rassi et al. (eds) 2001). The species is known also from out-
side Europe (USa: Dodge, zeller 1934; castellano et al. 1999; canada: Bowerman, 
Groves 1962; china: Eckblad, Ellingsen 1984). however, the specimens found in 
north america, especially western coast, perhaps represent a different species (see 
Kers 1985).

in europe Chamonixia caespitosa is a mycorrhizal symbiont of spruce. its mycor-
rhizae with Picea abies were described and illustrated by raidl (1999, 2008). They 
were also detected during studies of ectomycorrhiza in spruce forests by, e.g., Pe-
ter et al. (2001) in Switzerland. in western USa the species was also reported to 
be connected to other Pinaceae: Abies amabilis, Tsuga spp., Pseudotsuga menziesii 
(castellano et al. 1999), but probably this applies to the taxon different than euro-
pean Chamonixia caespitosa (see above). in central and western Europe Chamo-
nixia fruitbodies were found in spruce forests mostly in mountainous regions (alps, 
apennines, Sudety Mts., carpathians), and the distribution of this species was de-
scribed by Groß et al. (1980) as montane-subalpine. however, in Scandinavia they 
occur at lower altitudes in regions with climatic conditions similar to those of spruce 
montane forests of central Europe (Bohlin, Jeppson 1983). The distribution of the 
species can thus be described as montane-subalpine-subboreal. 
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although growing mostly in the sites with rather high lime contents, Chamonixia 
was also found in forests developed on the neutral or even slightly acid bedrock in 
Sweden and austria (Bohlin, Jeppson 1983; Kers 1985). Bohlin and Jeppson (1983) 
summarized ecological requirements of this species and stated that Chamonixia 
caespitosa occurs in regions with either high annual rainfall or at least high air hu-
midity. Kers (1985) analyzed Scandinavian localities of Chamonixia and character-
ized the ecological requirements of the species precisely. He stated that the species 
occurs in old-growth spruce forests, mostly on slopes with northern exposition or in 
ravines. the localities are characterized by constant water supply, either from small 
streams or underground moving water, and usually by high accumulation of woody 
debris – decaying wood was also mentioned as a substrate of Chamonixia by, e.g., 
Groß (1974) and Bohlin & Jeppson (1983). Frequently, forests, where Chamonixia 
occurs, are of high value also as habitats of rare and threatened plant species. the 
observations of Kers have been recently confirmed during inventory of Chamonixia 
localities in Sweden made by Bohlin (2005, 2006) and Vesslén and Bengtson (2008). 
the inventories of all known and potential localities of this species were under-
taken in the frame of the national project aiming for protection of Chamonixia and 
its habitats – both are threatened mostly due to timber harvesting and forest prac-
tices (mostly drainage). the projects also aimed to assess the status of Chamonixia 
populations and evaluate the condition of habitats (Bohlin 2005; Vesslén, Bengtson 
2008) and should eventually lead to developing suitable preservation measures. Very 
detailed descriptions of Chamonixia localities (including accompanying fungal and 
plant taxa) from outside Sweden can be found in, e.g., Groß (1974), hæggström 
(1987), and zureck et al. (1999). The basidiocarps of Chamonixia develop in soil, 
mostly under extensive moss or spruce needle cover, but they are frequently partially 
exposed when mature. For this reason the species was rated among semihypogeic 
fungi (Bohlin, Jeppson 1983). 

the ontogeny of the fruitbodies of Chamonixia caespitosa has recently been inves-
tigated in detail by clémençon (2005). he showed that in the early stages of develop-
ment the later gasterocarpic fruitobodies resemble those of some other Boletales: 
the tubular hymenophore is formed on the primordial stem, which is then covered by 
the hyphae of pileus margin and stem surface. in the later stages, those hyphae (the 
amphicleistoblema) cover completely the hymenophore and entire fruitbody. the 
author concluded that development of the fruitody is exocarpic, claustropileate and 
amphicleistoblemate, and found similarities of some stages of this development with 
development of fruitbodies of Suillus and Boletinus. clémençon pointed out that 
these similarities strongly support the taxonomical position of Chamonixia within 
Boletales.

the taxonomic position of Chamonixia was controversial for a long time. certain 
similarities (mostly spore morphology) made some authors place this species in the 
genus Hymenogaster or in close relationship to it (e.g., Soehner 1949; Lange 1956; 
Szemere 1965). another hypothesis placed Chamonixia close to Gautieria (e.g., zel-
ler 1948; cribb 1958; Smith 1973), however, differences in spore print color and 
gasterocarp structure between both genera were soon realized (lange, Hawker 
1951; capellano 1967). Smith and Singer (1959), found some similarities of perid-
ium structure and spore morphology of the american species to some members 
of Boletales. they also realized that Chamonixia basidiocarps were parasitized by 
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Sepedonium chrysospermum s.l., a typical boletophilous fungus. Similar color reac-
tion of bruised basidiocarps and mycelium of Chamonixia and Gyroporus cyanescens 
was also evident. Thus, Moser (1978) and Jülich (1981) in their monographs placed 
Chamonixia in the family Boletaceae. The close affinity of Chamonixia caespitosa 
to Gyroporus cyanescens was suggested again by Bresinsky & wittmann-Bresinsky 
(1995) and Bresinsky (1996) due to the presence of pigments: gyrocyanin, chamo-
nixin and gyroporin; the first two being responsible for blueing of the fruitbodies 
(Steglich et al. 1977; Bresinsky, Besl 1979). This, however, was not supported by 
molecular studies: Kretzer and Bruns (1999) found this species to be more related 
to Boletus, Chalciporus and Phylloporus than to Gyroporus, basing on the analysis 
of combined atp6 and mt LSU rDna gene sequences. The molecular analysis by 
Binder & Bresinsky (2002) and Binder & Hibbet (2006) revealed, however, that the 
closest relative of Chamonixia is genus Leccinum (genus Leccinum was not included 
in the study by kretzer & Bruns 1999).

the morphology and anatomy of Chamonixia caespitosa ectomycorrhizae with 
Picea abies have been studied in detail by raidl (1999, 2008). They were character-
ized by a ring-like hyphal arrangement of the mantle hyphae and highly differenti-
ated rhizomorphs of type F (agerer 1995), characteristic features of many members 
of Boletaceae. clamp connections were absent. the bluish reaction of the mantle 
and rhizomorphs was encountered after bruising or treatment with FEa. The ec-
tomycorrhizae of Chamonixia differed from the ectomycorrhizae of Gyroporus 
cyanescens, which was suggested as a close relative of Chamonixia. in Gyroporus 
ectomycorrhizae the reaction was not caused by simple bruising but treatment with 
concentrated sulfuric acid. additionally, the hyphae of Gyroporus form clamps and 
the ring-like arrangement of hyphae in the mantle is absent. the bluish reaction has 
also been found in ectomycorrhizae of other members of Boletales, e.g., Leccinum 
(Müller, agerer 1990) and Alpova diplophloeus (Miller et al. 1988; wiedmer et al. 
2001). close anatomical similarities of Chamonixia ectomycorrhizae with Leccinum 
ectomycorrhizae are especially interesting as molecular studies indicate that these 
genera are closely related (see above). Studies of ectomycorrhizae indicate that hy-
pogeous structures may be regarded as a reliable source of taxonomic and phylo-
genetic information (e.g., agerer 1999, 2003, 2004; eberhardt 2002; Martin, raidl 
2002; Beenken 2004; Mleczko, ronikier 2007).
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nowe stanowiska Chamonixia ceaspitosa (podziemne Boletaceae)  
w Europie Środkowej

Streszczenie

Chamonixia caespitosa rolland, do niedawna znana była w Polsce jedynie ze stanowiska od-
krytego w 1922 roku w Sudetach. w latach 2008 i 2009 odnalezione zostały dwa kolejne sta-
nowiska tego rzadkiego gatunku: w górnoreglowym borze świerkowym na wysokości 1540 m 
n.p.m w Tatrach, oraz lesie mieszanym z udziałem świerka w Beskidzie niskim, na wysokości 
ok. 400 m n.p.m. cechy makro- i mikroskopowe znalezionych owocników odpowiadają opisom 
podawanym w literaturze z innych stanowisk w Europie Środkowej. okrągławe do nieregular-
nie bulwkowatych owocniki charakteryzuje szybkie niebieskie przebarwianie się perydium po 
uszkodzeniu, obecność kolumelli oraz brązowawej, gąbczastej gleby. Podstawki wykształcają 
najczęściej 4 brązowawe zarodniki pokryte urzeźbieniem w postaci podłużnie przebiegających 
żeber. artykuł podsumowuje dotychczasowe informacje na temat taksonomii, ekologii i cho-
rologii Chamonixia caespitosa, ontogenezy owocników oraz cech jej ektomikoryz.
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