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INTRODUCTION

Cystocoleus and Racodium

Trentepohlia
enveloping hyphal layer is generally only single, the hyphae 
being parallel to the axis with elongate rectangular cells in 
Racodium, 
in Cystocoleus. Both genera comprise a single species, and 
occur, often together, on inclined to vertical siliceous rocks in 
recesses where it is cool and there is no direct rain but a high 

data have now shown that the two genera are not part of a 
et al. 

found to belong to Capnodiales, with Racodium rupestre 
basal to the clade containing Cystocoleus ebeneus, which 
is close to Mycosphaerellaceae

et al. et al. Cystocoleus now 
being recognised as a member of Teratosphaeriaceae and 
the more basal Racodium as incertae sedis.

Coenogonium, 
a leaf and bark dwelling member of the Gyalectaceae, the 
photobiont is a species of Trentepohlia in most species but 

Physolinum
corticolous sterile genus Pyrenothrix Lichenothrix

cyanobacterial genus Scytonema Ephebe, a genus mainly 
of riverside rocks and belonging to the Ephebaceae, 
where the photosynthetic partner is Stigonema
some species of the mainly tropical basidiomycete genus 
Dictyonema where the photosynthetic partner also belongs 
to Scytonema Physolinum forming lichen-like threads in 
which the algal cells can be in two or more rows, has also 
been documented from a dimly lit limestone cave, but the 

et al.

lichens, Racoleus, for a tropical bark-inhabiting species 

development of long hair-like lateral spines which are not seen 
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in Cystocoleus and Racodium, and also in the arrangement 
of the hyphae and the way they interlock. In addition, we take 
the opportunity to present some other observations aimed 

Cystocoleus ebeneus and Racodium rupestre.

MATERIALS AND METHODS

Scanning electron micrographs were prepared from air-
dried specimens which had been gold-coated during rotation 

Coast isotype of Racoleus trichophorus 
removed under a dissecting microscope, using the method of 
Cubero et al
and results obtained with Cystocoleus ebeneus and Racodium 
rupestre et al

Specimen citations for Cystocoleus ebeneus and 
Racodium rupestre are restricted to those discussed in 

TAXONOMY

Racoleus gen. nov.

Etymology: From the generic names Rac odium Cysto
coleus
 
Similis Racodiis rupestris, sed differt in cellulis verrucosis et in 

Typus: Racoleus trichophorus 

Thallus Photobiont 
Trentepohlia, 

Filaments suberect to decumbent or spreading, 
sympodially branched, outer wall undulating and irregularly 

Hyphae in a single 

septate, thick-walled, uneven and undulate to corrugated, not 
Spines arising at broadly acute to almost right 

angles to the vertical axis, brown, stiff, thick-walled, smooth-
Conidiogenous cells 

and conidia

Observations

of the new genus can be expressed, in view of the similarities 
to both Cystocoleus and Racodium it seems likely that it will 
also prove to belong to Capnodiales
that it is listed as “? Capnodiales incertae sedis

Racoleus trichophorus sp. 
nov.

Etymology

Typus: Ivory Coast: ca
o o

tree in a very dark rainforest, overgrowing Dichosporidium 
brunnthaleri, R. Santesson 10344a 

Thallus

Photobiont Trentepohlia, 
Filaments suberect 

to decumbent or spreading on the surface, sympodially 

Hyphae in a single layer 

uneven and undulate to corrugated, corrugations tending 

Spines arising at broadly acute to almost right angles to 
the vertical axis, brown, stiff, thick-walled, smooth-walled, 
not ornamented or corrugated, arcuate to straight, directed 

 

Conidiogenous cells and conidia

Ecology: All collections are on tree trunks in dense shade in 
tropical rain forests and on whitish crustose lichens, notably 
Dichosporidium brunnthaleri, D. nigrocinctum, Pyrgillus 
indicus, 
Cryptothecia Racoleus overgrows the crustose lichens 

whitish lichens is perhaps a sampling artefact, possibly due to 

Distribution
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Observations: This new genus differs from both Cystocoleus 
and Racodium 

corrugations, the surface of the hyphae is smooth in the 
Cystocoleus, similar corrugation occurs but is less 

pronounced and the hyphae are more irregularly arranged, 

strictly orientated along its axis, giving it a more knobbly 

Racodium the 
hyphae lack interlocking corrugations, are thicker-walled than 
in the other genera, and fused to form elongated rectangular 

Racoleus trichophorus 
could be found in the lichenological or wider mycological 

with phycological publications, we cannot totally exclude the 
possibility that the dual organism has been given a name in 

Costa Rica, and it is conceivable that could have been this 
species, but no illustration was provided and the material has 

name Coenogonium heterotrichum

Fig. 1. Racoleus trichophorus A, B. Habit, overgrowing Dichosporidum brunnthaleri C, D. E. SEM 
A-D Santesson 10344a, 

E. Santesson P7:4 A B C D E 
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Costa Rica: San 
José:
Pyxine Pitt 6115

regular structure is evident with no brown hyphae or any 

Other specimens examined: China: Yunnan Province

 o o ca 

Cryptothecia  R. Santesson 32036b  Peru: 
Dept. Loreto ca

 o  o ca 100 m, on a tree trunk in a tropical 
rainforest, overgrowing Dichosporidium nigrocinctum,  R. 
& B. Santesson P7:4  Dept. San Martin

ca ca  

o  o ca 
overgrowing Pyrgillus indicus, R. Santesson & G. Thor 
P77:11

Cystocoleus Thwaites, Ann. Mag. nat. Hist., ser. 2 3: 

Type: Cystocoleus ebeneus 

Cystocoleus ebeneus Ann. Mag. 
nat. Hist., ser. 2 3
Basionym: Conferva ebenea Br. Confervæ

Synonyms: Croolepus ebeneus Syst. Alg

Racodium ebeneum Summa Veg. Scand 1

Coenogonium ebeneum Mongr. Br. Lich 2: 

Coenogonium germanicum Flora 82
Coenogonium schmidlei Simmer, Allgem. Bot. Zeit 5

Byssus nigra  Fl. Anglica
Conferva nigra  Catal. Bot 3: 

Cystocoleus nigra  J. Bot 4
niger

Coenogonium nigrum  Ann. 
Naturhist. Mus. Wien 25

Fig. 2 A Cystocoleus ebeneus
Hawksworth B. Racodium 

rupestre Dalhem
C-E Racoleus trichophorus Santesson, 

 C D
E
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Type: United Kingdom: Morayshire: “On the stump of a tree 
sic W. J. 

Hooker lectotypus hic designatus

Descriptions and illustrations (selected)

et al

Exsiccatae Lich. Langob. Krypt. 
Exs. Vindob. 
Stirps Crypt. Racodium rupestre
Rabenhorst, Lich. Eur. Racodium 
rupestre Lichenotheca Fenn. 

Fig. 3 A-B Cystocoleus ebeneus Santesson 22339, C-D. Racodium rupestre Santesson 14386
E-F Racoleus trichophorus Santesson P7:4 A, C, and E, B, D, and F.
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Number of species

Ecology: On vertical or somewhat inclined or underhanging 
siliceous rocks out of direct rain, but also on soil or eroded 

The species often grows mixed with Racodium rupestre. 

authors, including James et al

over extensive areas of rock, are so conspicuous that they 
have been given the phytosociological name Racodietum 
rupestris 
lichens are species of Lepraria and Leproloma. 

Distribution

 
Observations
and painstaking work on the culture of this fungus reported by 

months in pure water, fungal hyphae grew free from the algal 

loc. cit.
the lateral hairs in Racoleus. These workers also found that 
the Trentepohlia also grew out separately when cultured on 

loc. cit.

There is also an interesting observation recorded in an 

with Racodium rupestre from near Shepley in BM that 
Coenogonium

Cystocoleus
whilst the Racodium

Material from Antarctica was not included in the molecular 
study of Muggia et al

guished Coenogonium germanicum from Cystocoleus 
rupestris on the basis of the differences in the arrangement 

He cultured the algal partners, which he referred to different 
species of Trentepohlia
illustrations leave no doubt as to the application of his species 

Coenogonium germanicum and compared it with his newly 
described C. schmidlei
arrangements typical of Cystocoleus ebeneus, and he seems 
to have separated them because of the proliferation of non-

Coenogonium germanicum
material of C. schmidlei

Cystocoleus ebeneus, 

of Cystocoelus ebeneus, according to his description, and 

Coenogonium 
kerguelense
Island, could either be a Coenogonium or the Cystocoleus

 to 

Albert de la Rue # 64
a creamy yellowish buff felted colony which microscopically 

ca
Cystocoleus or other dematiaceous 

hyphae were apparent in the photomicrographs, and the 

of C. ebeneus
Trentephohlia

Nomenclature: The name Byssus nigra is of uncertain 

but some authors have used the epithet for Cystocoleus 
ebeneus

amended the notes on ecology and distribution to “in rupibus 

Byssus nigra English 
Botany

Table 1. Main anatomical characters distinguishing the genera Cystocoleus, Racodium, and Racoleus

Character Cystocoleus Racodium Racoleus

Hyphal arrangement Twisted Vertical Vertical

Hyphal wall corrugation Absent

Hyphal wall ornamentation Smooth Smooth

Absent Absent

Distribution Tropical
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illustration was based could not be located in BM, but an 
index to the original plates and specimens held there gives 
the modern name as Racodium rupestre and not Cystocoleus 
ebeneus

Conferva 
ebenea

likely he was dealing with either C. ebeneus or Racodium 
rupestre from his description of the habitat and comment 

It appears to have been applied to both species by early 

A complication in the nomenclatural situation arises 
from the existence of a nomenclaturally independent name 
Conferva nigra
that taxon was described as abundant on the seashore in 

specimens of that taxon, and considered to represent a 
seaweed which he called Conferva atro-rubescens 

Polysiphonia 
nigra

Byssus 
nigra as a synonym does not render Conferva ebenea as 

of Byssus nigra into Conferva would have created a homonym 

In introducing the generic name Cystocoleus, “with the 

Byssus nigra, E.B
However, as he did not refer to Hudson at all and it is clear 
that he was listing the English Botany

mention Hudson and attributed the binominal Byssus nigra 

listing the usage in English Botany

use of the name Cystocoleus ebeneus

and that indeed proved to belong to this taxon or to Racodium 
rupestre
to maintain whichever of the two currently used names was 

: 
Dillenius. – On Rocks in 

James Brodie, Esq.

W.J. Hooker, Esq.
Mr. S. Wilkins.

However, the specimen is not on a piece of bark or wood, 
does not have any evident adhering woody fragments, but 

of Racodium rupestre does not affect the application of the 
generic name as “Conferva ebenea, Dillw. 
as the basionym of Cystocoleus ebeneus.
 
Racodium Syst. Mycol. 3 nom. cons.
Synonyms: Rhacodium Linn. Syst. Veg., 16th edn, 4: 

orth. var nom. illegit
Rhacodiopsis Donk, Persoonia 8 nom. illegit

Racodium Neues Mag. Bot. 1
Syst. Mycol. 1 nom. rej.

Type: Racodium rupestre 

Racodium rupestre Neues Mag. Bot. 1

Synonyms: Byssus rupestris in
DeCandolle, Fl. Franç rd edn 2
Dematium rupestre Syst. Pilze
Cystocoleus rupestris Krypt.-Fl. Sachsen 2: 

Rhacodiopsis rupestris Persoonia 8

Byssus nigra  Fl. Anglica
Conferva nigra  Catal. Bot 3: 

Cystocoleus nigra  J. Bot 4
niger

Coenogonium nigrum  Ann. 
Naturhist. Mus. Wien 25
 
Type: United Kingdom: Wales: “Racodium rupestre
Byssus nigra 

lectotypus hic designatus

Descriptions and illustrations (selected): Brodo et al
et al

Cystocoelus ebeneus

Exsiccatae Mycotheca Univ. 
Myc. Exs.

Stirps Crypt. Cystocoleus 
ebeneus Lich. Eur. 
C. ebeneus Lich. Sel. Upsal. 
Tobolewski, Lichenotheca Polon. 
Lich. Sel. Exs. 
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Number of species

Ecology: As for Cystocoleus ebeneus.

Distribution

Observations

Racodium as belonging to the genus Cladophora rather than 
to Trentepohlia
resolve this matter, the alga was isolated into pure culture by 

Trentepohlia 
aurea

Nomenclature: The nomenclatural issues surrounding this 

independently noted that “Racodium

These authors both concluded that the name should be 
R. rupestre

R. cellare 

proposal was accepted and it is now list as conserved in 
the Code Rhinocladiella ellisii 

However, sterile material of the same species, which does 
not form conidia, had been referred to as Zasmidium cellare 

as the conidiogenous cells were micronematous and not 

commend the use of Zasmidium cellare
interpretation has been followed in the molecular phylogenetic 

et al
with Ramichloridum species and published photographs of 

Rhacodium
the more correct spelling of the generic name, as derived 

Racodium

Coenogonium germanicum as a 
synonym of Racodium rupestre, but the original illustrations of 

Cystocoleus 
ebeneus

as congeneric with Cystocoleus

Racodium rupestre 

four specimens under this name:
Racodium rupestre 

Cystocoleus 
ebeneus R. rupestre

Racodium rupestre Byssus nigra 
R. rupestre 

C. ebeneus
Racodium rupestre 

is C. ebeneus with no Racodium
Racodium 

rupestre. 

Three of the collections were mixed with Cystocoleus 
ebeneus, 
Racodium rupestre 
is hardly surprising as the species commonly grow mixed 

 as that is the only 
one in which the Racodium 
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