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Three new species of Cortinarius subgenus Phlegmacium

Tobias Guldberg Frøslev & 
Thomas Stjernegaard Jeppesen

tobias.froeslev@gmail.com & thomas@stjernegaard.net 
Botanical Museum 

Gothersgade 130, DK–1123 Copenhagen K, Denmark

Abstract — Based on morphological and molecular phylogenetic studies we present 
three new species in Cortinarius. Species descriptions are provided, along with 
discussions of phylogenetic and morphological affinities to similar taxa. Cortinarius 
majoranae, Cortinarius aquilanus and Cortinarius lepistoides spp. nov. are described. 
The first taxon is placed in section Percomes, whereas the last two belong to section 
Caerulescentes.

Keywords — taxonomy, phylogenetic relationships, European distribution

Introduction

Species delimitation of Cortinarius species is difficult, and the number of 
accepted species and the application of names vary greatly in the modern 
literature. Several recent studies of Cortinarius have employed phylogenetic 
analyses of nuclear ribosomal gene sequence data from ITS (the internal 
transcribed spacer region) and nLSU (nuclear large sub unit) in combination 
with morphological studies with success (Ammirati et al. 2007, Frøslev et al. 
2005, 2006, 2007, Garnica et al. 2003a, b, 2005, Høiland & Holst-Jensen 2000, 
Kytövuori et al. 2005, Lindström et al. 2008, Liu et al. 1997, Moser & Peintner 
2002, Niskanen et al. 2006a, b, Peintner et al. 2001, 2003, 2004, Seidl 2000). 

In this paper we present three new species of Cortinarius based on 
morphological studies and phylogenetic analyses of the ITS region, Cortinarius 
aquilanus, C. lepistoides and C. majoranae.

Material and methods

The taxonomic descriptions are primarily based on the material studied by the 
authors. The measurements of macro morphological characters are based on 
expanded, but never old (and then often aberrant) basidiocarps. Macro chemical 
reagents applied were 2% and 40% KOH. The terminology of characters 
follows Brandrud et al. (1990) with minor adjustments (see Brandrud 1996). 
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Microscopical structures were observed partly from fresh material mounted 
in H2O, often with a drop of 40% KOH subsequently added, and partly from 
dried material mounted in H2O and then KOH. The descriptions of the 
pigment topography are based largely on observations from H2O mounts of 
fresh, preferentially young material. The spores were studied and measured in 
2 % KOH, with a 100× oil immersion lens. From each basidiocarp, a random 
selection of mature spores obtained from cortina remnants were measured 
excluding apiculus and ornamentation. Young, immature basidiocarps were 
avoided. For species with many available specimens ten spores were measured 
per specimen. For species with few available collections thirty or more spores 
were measured per specimen. Mean values (MV) of spore length and width as 
well as Q–values (length/width ratio) were then calculated for each specimen. 
MVs were calculated for each taxon. The pileipellis was studied from radial 
(longitudinal), free hand sections, preferentially from fresh material. Wedge-
like sections, ultra thin at the one end, were obtained by cutting at a slightly 
oblique angle. The sections were cut from approx. 5 × 5 × 3 mm large pieces 
taken from young but expanded pilei, and at a position midway to the centre. 

ITS sequence data obtained for this study were amplified and sequenced 
according to the methods in Frøslev et al. (2005). Holotypes and representative 
material of most relevant similar species were studied morphologically and 
molecularly. Results of the molecular phylogenetic studies will not be presented 
here. Collections marked with “†” have been sequenced.

Herbarium acronyms follow Holmgren et al. (1990). The following acronyms 
are used in collection numbers: TF=Tobias Guldberg Frøslev and TSJ=Thomas 
Stjernegaard Jeppesen. Colour photographs of most species and many of the 
collections cited here are available on www.cortinarius.com (Frøslev & Jeppesen 
1999–2008).

Taxonomic descriptions

Cortinarius aquilanus T.S. Jeppesen & Frøslev, sp. nov.
MycoBank MB 512354

Pileo 35–80 mm lato, hemisphaerico, dein plano-convexo, glutinoso, fibrilloso, ochraceo-
brunneo vel luteo-brunneo, ad marginem pallido ochraceo, KOH ope indistincto. Velo 
universale sparso. Lamellis emarginatis, griseis. Stipite 35–65 × 8–20 mm, albido, dein 
interdum luteo maculato, bulboso, bulbo distincte marginato, vel 35 mm lato. Carne albida, 
in apice stipitis pallida grisea, sapore subnullo, KOH ope luteo in stipe, aurantio-brunneo 
in bulbo, Sporis amygdaliformibus, ellipsoideis, distincte verrucosis, 9–10.5 × 5.5–6.5 µm. 
Typus: DENMARK: Horsens, Elbæk skov, 21 Oct 2006, T.S.J., TSJ2006-110* (holotype C). 

Etymology: Latin - after eagle (Aquila), in reference to the locality, Ørnereden (“The 
eagle nest”) in Århus, Denmark.

Pileus 3.5–8 cm, (hemi-)spherical, then plano-convex, glutinous, glabrous and 
glossy, innately fibrillose, brown, ochre brown to yellow brown, margin pale 
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buff, slightly hygrophanous in very moist weather. Universal veil remnants fairly 
sparse, and very thin with a “frosty” appearance (cf. Cortinarius glaucopus). 
Lamellae crowded, emarginated, greyish white, becoming ± ochre. Stipe 
3.5–6.5 × 0.8–2.0 cm, with a sharply marginated bulb (–3.5 cm), whitish, with 
age often staining somewhat yellowish in streaks or spots. Context whitish, 
when young with ± greyish tinge at stipe apex, becoming ± yellow in damages. 
Smell ± malty. Taste mild. Macrochemical reactions: 2% and 40% KOH 
on pileus negative to slightly brownish, in stipe context yellow to orange-yellow, 
in bulb orange brown.
Spores 9–10.5 × (5–)5.5–6.5 µm (MV= 9.58 × 5.74 µm, Q=1.67, n=61, 2 
specimens), amygdaloid to ellipsoid, distinctly verrucose. Pileipellis duplex: 
cutis fairly thin, consisting of 10–15 layers of 2–4 µm wide hyphae with zebra-
striped pigment incrustations. Hypoderm fairly weakly developed, of up to 
12 µm wide, sausage-shaped elements, embedded in yellow-brown parietal 
pigment.
Ecology and distribution – Cortinarius aquilanus occurs in nemoral Fagus 
sylvatica forests on calcareous or mineral rich soils. 

Specimens studied – (*including macro characters): DENMARK: Fyn: Odense, Fruens 
bøge, 3 Oct 2000, T.S.J., TSJ2000-044*† (herb C), Jutland: Århusskovene, 3 Oct 2004, 
T.S.J., TSJ2004-059*† (herb C), loc. cit., 30 Aug 2005, T.S.J, TSJ2005-002*† (herb C), 
Horsens, Elbæk skov, 21 Oct 2006, T.S.J., TSJ2006-110*† (holotype; herb C); Møn, 
Klinteskov, 12 Sept 2006, T.F., TF2006-070*† (herb. C). – SWEDEN: Skåne: Degeberga, 
Herremöllan, 30. Sept 2003, T.S.J., TSJ2003-082* (herb. C)

Comments – Cortinarius aquilanus is a fairly anonymous Phlegmacium 
species with pale stipe and lamellae and ochraceous brown to yellow brown 
pileus, and a yellow to orange-yellow reaction in the context with KOH. 
Cortinarius xanthoochraceus P.D. Orton is superficially very similar, but has 
a more distinctly yellow, less fibrillose pileus, a negative reaction with KOH, 
and smaller spores. Cortinarius multiformium Consiglio & Moënne-Locc.,  
C. gracilior (M.M. Moser) M.M. Moser, and C. luteoimmarginatus Rob. Henry 
differ by having citriform (papillate) spores. Cortinarius saporatus Britzelm. is 
larger, has distinct velum remnants on a less fibrillose pileus, and larger, more 
coarsely ornamented spores. Cortinarius langeorum Frøslev & T.S. Jeppesen 
is larger, has larger, more coarsely ornamented spores, and a reddish alkaline 
reaction on the pileus. Cortinarius talus Fr. has a less distinct bulb, a honey-like 
smell, and smaller spores. Cortinarius multiformis Fr. grows with conifers and 
has a more or less honey-like smell.

The protologue of C. aurantiotinctus Bidaud in many ways corresponds 
well with the present species and mentions a distinct KOH reaction. However, 
the holotype of C. aurantiotinctus yielded an ITS sequence identical to  
C. xanthoochraceus and should most likely be treated as a synonym hereof. We 
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do not know whether the protologue of C. aurantiotinctus is based on a mixed 
concept or aberrant specimens of either species, but the holotype material 
definitely does not belong with the present species.

Phylogenetically C. xanthoochraceus seems to be the closest relative of  
C. aquilanus. The phylogenetic separation is unambiguous with more than 
20 nucleotide differences and several indels. Cortinarius xanthoochraceus was 
included in the study of Garnica et al. (2005) under the name C. langei (TUB 
011861) and was placed close to the lineages Caerulescentes and Phlegmacioides. 
A similar placement of both species is also indicated by our analyses.

The ITS sequence data were identical for all examined material. An ITS 
sequence of the Danish holotype of C. aquilanus (TSJ2006-110) is deposited at 
GenBank under the accession number FJ195642.

Cortinarius majoranae Frøslev & T.S. Jeppesen, sp. nov.
MycoBank MB 512355

Pileo 35–100 mm lato, hemisphaerico, dein plano-convexo, interdum umbonate, glutinoso, 
primo luteo, dein ad centro olivaceo vel olivaceo-brunneo, minuto granulato, KOH ope 
virido vel olivaceo. Velo universale indistincto. Lamellis emarginatis, viridi-luteis vel 
luteis. Stipite 50–80 × 15–25 mm, clavato vel clavato-bulboso, bulbo interdum indistincto 
marginate, virido-luteo vel luteo, ad basis e velo aurantio-luteo vel brueeno, mycelium 
virido-luteo. Carne virida-lutea, sapore subnullo, KOH ope in stipite et pileo indistincto 
olivaceo, in bulbo indistincto roseo. Odore distincto, ad C. percomis. Sporis ellipsoideis vel 
amygdaliformibus, grosse verrucosis, 11–12.5 × 7–8 µm. Typus: SWEDEN: Öland, Åstad, 
21 Sept 2003, T.S.J., TSJ2003-034* (holotype C).

Etymology: Latin - after the marjoram-like smell

Pileus 5–10 cm, hemispherical to convex, then expanded, often with low umbo, 
glutinous, glabrous and glossy, at first bright lemon yellow, soon becoming 
olivaceous to olivaceous brown from centre, often ±granulate-diffracted at 
centre. Lamellae crowded, emarginate, greenish yellow to sulfur yellow. 
Stipe 5–8 × 1.5–2.5 cm, clavate to ± abruptly bulbous, greenish yellow to 
sulfur yellow, in lower half with pale orange yellow to brownish veil remnants. 
Mycelial strands greenish yellow. Context greenish yellow. Smell distinct, 
like marjoram or apple-cake, similar to the smell of C. percomis, Taste mild but 
with components of the smell. Macrochemical reactions: KOH on pileus 
greenish to olivaceous, in bulb context indistinctly reddish, in pileus and stipe 
context indistinctly olivaceous.
Spores 11–12.5 × (6.5–)7–8 µm (MV=11.51 × 7.4 µm, Q=1.55, n=45, two 
specimens), ellipsoid to slightly amygdaloid, coarsely verrucose. Pileipellis 
simplex: Cutis thick, consisting of 30–35 hyphal layers. At surface 10–15 
gelatinous layers of 2.5–3.5 µm wide, loosely erect-entangled, hyaline hyphae. 
The basal part of 20–30 layers of parallel to ±interwoven, 4–6 µm wide hyphae. 
Hyphae with intracellular granulate pigment, becoming wine red in 2% KOH.
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Ecology and distribution – Cortinarius majoranae occurs in temperate 
deciduous forests. It has been found associated with Tilia and Quercus on 
calcareous soils, and seems to be extremely rare, but widespread. So far it has 
been recorded in Sweden, the Czech Republic, and France.

Specimens studied – (*including macro characters): CZECH REPUBLIC: Prague, 
Karlstejn, 21 Sept 2002, T.F. & T.S.J., TSJ2002-018*† (herb C). – SWEDEN: Öland, 
Åstad, 21 Sept 2003, T.S.J., TSJ2003-034*† (holotype; herb. C). – FRANCE: Jura, Arbois, 
3 Oct 1998, T.F. & T.S.J., TF1998-116 (herb. C), TSJ1998-135 (herb. C), loc. cit., 14 Oct 
2000, T.S.J. & T.F., TF2000-098 (herb. C), TSJ2000-087 (herb. C), loc. cit., 1 Oct 2006, 
T.S.J. & T.F., TSJ2006-083 (herb. C).

Comments – Cortinarius majoranae is easily recognized by the peculiar 
(greenish) yellow basidiocarps and context, the clavate to slightly abruptly 
bulbous stipe, and a smell similar to that of C. percomis. Cortinarius majoranae 
has a greenish to olivaceous pileus and grows with frondose trees, whereas 
C. percomis has an orange yellow pileus and grows exclusively with Picea. 
Cortinarius aurilicis Chevassut & Trescol and C. xanthosuavis Bon & Trescol 
occur in the same habitats as C. majoranae and can be very similar, but both 
have a faint smell of banana peel, not of marjoram or apple-cake. Cortinarius 
aurilicis furthermore has an umbra brown oxidation of the pileus and saffron-
orange mycelial strands. We have seen the species both with a clavate stipe 
typical for species around C. percomis but also with an abruptly bulbous stipe. 
The bulb is the considerably less developed than in species belonging to the 
sections Caerulescentes/Glaucopodes and Calochroi/Fulvi, but comparable to 
that of C. aurilicis.

The taxonomic status as a separate species was confirmed by a unique 
phylogenetic position when comparing sequence data from C. majoranae with 
representative specimens of most other putative taxa in the section Percomes.

Phylogenetically C. majoranae is placed in section Percomes along with 
similar species such as C. nanceiensis Maire, C. aurilicis, C. percomis Fr. 
and C. mussivus (Fr.) Melot, with which it shares the granulate diffracted 
pileipellis, extractable, yellow, anthraquinonoid pigments, peculiar smells, and 
a cylindrical to sub-bulbous stipe. It is phylogenetically distinct from all other 
tested material from the section. It is placed as a sister to a lineage composed 
of C. nanceiensis and C. aurilicis with more than 50 nucleotide differences to 
any of these.

We did not succeed in amplifying ITS sequence data from the French 
specimens. The Swedish and the Czech material were identical in the ITS 
region. The ITS sequence data were identical for all examined material. An ITS 
sequence of the Swedish holotype (TSJ2003-034) of C. majoranae is deposited 
at GenBank under the accession number FJ195641. The holotype sequence 
has partial ITS1 and ITS2 regions, and a more the more complete sequence of 
the Czech collection (TSJ2002-018) is deposited under the accession number 
FJ195640.
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Cortinarius lepistoides T.S. Jeppesen & Frøslev, sp. nov.
MycoBank MB 512356

Pileo 30–70 mm lato, hemisphaerico, dein plano-convexo, glutinoso, primo violaceo-
caeruleo vel violaceo-griseo, dein griseo, ad centro brunneo-griseo, KOH ope luteo-
brunneo. Velo universale indistincto, brunneo. Lamellis emarginatis, griseis, ad marginem 
distincto violaceo. Stipite 40–60 × 8–15 mm, caeruleo, dein pallido-caeruleo, bulboso, 
bulbo distincte marginate, vel 25 mm lato. Margine bulbi e velo lilaceo-violaceo. Carne 
albida, in apice stipitis caerulea, interdumin bulbo lutea, sapore subnullo, KOH ope luteo-
brunneo. Odore sub-nullo, Sporis limoniiformibus, distincte verrucosis, 8.5–10 × 5–6 
µm. Typus: DENMARK: Jylland: Vosnæs Havskov, 30 Sept 2000, TF & TSJ, TF2000-056 
(holotype C). 

Etymology: Latin, after Lepista, due to the superficial resemblance to Lepista nuda.

Pileus 3–7 cm, hemispherical to convex, then expanded, glutinous, glabrous 
and glossy, violaceous blue to dark violaceous grey, with radiate hygrophanous 
streaks when young, soon becoming greyish with darker grey brown centre, 
and ± hygrophanous appearance, often with very thin and indistinct frosty veil, 
becoming yellow brown under adhering grass, leaves etc. Lamellae greyish 
with distinctly violaceous edge. Stipe 4–6 × 0.8–1.5 cm, with a marginate bulb 
(–2.5 cm), blue at first, discolouring whitish from below, with violaceous blue 
veil at bulb margin. Context whitish, in stipe bluish at first, soon becoming 
whitish, becoming slightly yellowish in bulb. Smell indistinct. Taste mild. 
Macrochemical reactions: KOH on pileus yellow brown and in pileus 
context, somewhat weaker in stipe and bulb.
Spores 8.5–10 × 5–6 µm (MV=9.38 × 5.48 µm) Q=1.71 (n=90, two specimens), 
limoniform, distinctly and densely verrucose. Pileipellis duplex: Cutis fairly 
thin, consisting of 10–15 layers of 2–4 µm wide hyphae with intracellular 
granulate pigment. Hypoderm well developed, consisting of up to 30 µm wide, 
subcellular elements, embedded in yellow-brown parietal pigment.
Ecology and distribution – Cortinarius lepistoides occurs in temperate 
deciduous forests on calcareous soils. It is associated with Fagus sylvatica, 
Quercus and possibly Corylus, and seems to be extremely rare but widespread 
throughout Europe. It is known with certainty from Denmark, Sweden, 
Germany and Hungary.

Specimens studied – (*including macro characters): DENMARK: Jutland, Vosnæs 
havskov, 17 Oct 1999, T.F. & T.S.J., TSJ1999-094*† (herb C), loc. cit., 30 Sept 2000, T.F. 
& T.S.J., TF2000-056*† (holotype; herb. C). – FRANCE: Dordogne, Notre-Dame-de-
Sanilhac, 4 Oct 2002, G. Eyssartier, GE02.074† (herb. PC). – HUNGARY: Visegrádi Mts, 
Tahi, 11 Nov 2003, Bálint Dima, DB628† (herb. Dima). – SWEDEN: Öland, Odens, 3 
Oct 1998, Pirjo & Ilkka Kytövuori, IK 98-2650† (herb. H).

Comments – Cortinarius lepistoides is recognized by the initially blue pileus 
becoming brownish and rust spotted, conspicuous violaceous lamellae edge, 
and citriform spores. It is closely related to the similar species C. viridocoeruleus 
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Chevassut & Rob. Henry and C. camptoros Brandrud & Melot, but differs from 
these by its initially violaceous blue pileus. Furthermore C. camptoros lacks 
the distinctly violaceous lamellae edge seen in Cortinarius lepistoides and  
C. viridocoeruleus. Cortinarius viridocoeruleus has larger spores than  
C. lepistoides and C. camptoros.

Cortinarius imperialis Bidaud and C. subhygrophanus Bidaud show similarities 
towards C. lepistoides, but the holotypes of both these species have amygdaloid 
spores. Sequence data of C. subhygrophanus place this species very close to 
Cortinarius arcifolius Rob. Henry, and also close to C. moënne-loccozii Bidaud, 
but not as a relative of C. lepistoides. The holotype material of C. imperialis and 
C. subhygrophanus originate from the same location, and the descriptions and 
illustrations in Bidaud et al. (1993) indicate that they most likely represent the 
same species, and therefore should be treated as synonyms.

Cortinarius lepistoides is little known, but has been included in some 
publications. It was treated by Eyssartier (2004) under the name C. imperialis 
(GE 02074) accompanied by a nice photograph and a discussion including 
references to our initial publication of the species under the misapplied name 
C. camptoros on www.cortinarius.com (Frøslev & Jeppesen 1999–2008). An 
examination of Eyssartier’s material revealed that it belongs to C. lepistoides. 
The ITS data was identical to all other sequenced material and the spores were 
limoniform and not amygdaloid as stated in the description in the text (Eyssartier 
2004). An exact sequence match indicates that Cortinarius lepistoides was also 
included in the study of Garnica et al. (2005) under the name C. viridocoeruleus 
(TUB 011408, GenBank no# AY174788).

Phylogenetically it is most closely related to C. camptoros and C. virido-
coeruleus and placed in the phylogenetic lineage called Caerulescentes in Garnica 
et al. (2005) containing species traditionally treated in sections Glaucopodes 
and Caerulescentes. The species has three polymorphic sites in the ITS region of 
which two show intragenomic polymorphisms as well, and the polymorphisms 
do not divide the examined specimens into separate groups.

An ITS sequence of the Danish holotype (TF2000-056) of C. lepistoides is 
deposited at GenBank under the accession number FJ195643. An ITS sequence 
from a collection from the exact same locality (most likely the same mycelium) 
the year before (TSJ1999-094) is deposited under the accession number 
FJ195644. The two sequences are identical.
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