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Abstract. The genus Cortinarius is one of the most diverse ectomycorrhizal 
lineages of Basidiomycota, yet its diversity in Romania has remained poorly 
documented. This study presents the first comprehensive checklist of 
Cortinarius sensu lato in the country, integrating historical records, literature 
data, field surveys, and molecular data. A total of 231 species is confirmed, 
including 110 supported by DNA sequence evidence and 121 validated solely 
based on morphology. Spatial analysis of collection sites highlights two 
major research hotspots in the Apuseni Mountains and the Transylvanian 
Basin, reflecting uneven sampling effort. Despite its richness and ecological 
importance, Romanian Cortinarius remains underrepresented in global 
sequence repositories. These �indings emphasize the need for broader 
molecular surveys and systematic biodiversity mapping to resolve species 
boundaries and better integrate Romanian taxa into European and global 
frameworks. 
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Introduction 

General fungal diversity and taxonomy 
Fungi are widespread organisms with substantial ecological and economic 

importance. Despite their global distribution, fungal taxonomy remains incompletely 
understood. Molecular and evolutionary studies indicate that fungi diverged from 
a common eukaryotic ancestor shared with Dermocystidium and Ichthyophonus 
approximately one billion years ago (Berbee and Taylor 2001). Since then, they 
have evolved into a distinct eukaryotic lineage, comprising nearly as many species 
as plants and animals. 

The broad application of molecular phylogenetics in fungal systematics 
has shaped the current classification. Today, fungi are grouped into over 200 orders 
distributed across 12 phyla, organized into six major groups and two subkingdoms: 
Dikarya, which includes Ascomycota, Basidiomycota, and Entorrhizomycota; 
and Chytridiomyceta, comprising Chytridiomycota, Monoblepharidomycota, and 
Neocallimastigomycota. Additional lineages include Mucoromycota, Zoopagomycota, 
Blastocladiomycota, and the Opisthosporidia group (Aphelidiomycota, Rozellomycota/ 
Cryptomycota, and Microsporidia) (Barr 2001; Li et al., 2021). 

 
Taxonomic issues with Cortinarius 
The family Cortinariaceae is the most species-rich within the phylum 

Basidiomycota (Kirk et al., 2008), comprising more than 3,000 described 
ectomycorrhizal species with a cosmopolitan distribution (Roskov et al., 2019). 
Traditionally, this family included eleven genera (Watling et al., 1993). However, 
morphological taxonomy has undergone major revisions with the implementation 
of integrative approaches. 

Cortinarius species display remarkable morphological variability, ranging 
from mycenoid to tricholomatoid forms. The pileus varies across species, 
appearing dry, �ibrillose, silky, squamulose, or viscid. Fruiting bodies may be 
uniformly brown or strikingly colorful, spanning from yellow to purple (Peintner 
et al., 2004). Despite this variability, some features consistently characterize the 
genus: spores are typically brownish in print, ornamented (�inely to coarsely 
verrucose), and lack both a germ pore and perisporium. Another universally 
recognized trait is the presence of an inner veil, the cortina (Singer 1986). 

Morphology-based classi�ications ( Fries 1821; Fries 1838; Moser1975; 
Moser 1983; Moënne-Loccoz et al., 1990; Brandrud et al., 1990, 1992, 1998; Bidaud 
et al.,1994; Brandrud et al., 1995) de�ined several groups and subdivisions 
within the genus. Nevertheless, molecular phylogenetics has revealed profound 
inconsistencies in these frameworks. Since the introduction of molecular methods 
in fungal taxonomy (Liu et al., 1997; Peintner et al., 2001, 2002; Peintner et al., 
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2004; Garnica et al., 2005; Soop et al., 2019) , it has become clear that some 
previously accepted phyla are polyphyletic, and several new clades and sections 
have been described.  

A major taxonomic revision by Liimatainen et al. (2022) proposed 
dividing the family into ten genera, based entirely on molecular evidence: 
Aureonarius, AustroCortinarius, Calonarius, Cortinarius, Cystinarius, Hygronarius, 
Mystinarius, Phlegmacium, Thaxterogaster, and Volvanarius. Despite intensive 
research, recent �indings suggest that this classi�ication still requires revision 
(Gallone et al., 2024). In this paper, we use the traditional species names of 231 
Cortinarius, with the corresponding new names (according to Liimatainen et 
al.’s revision) provided in parentheses (Tab. 1). 

This study focuses on Cortinarius species reported from Romania, aiming 
to synthesize historical records, recent �ield observations, and available 
molecular data. While the genus Cortinarius has been extensively studied across 
Europe (e.g., Brandrud 1996; Garnica et al., 2003, 2005, 2009; Frøslev et al., 
2007; Niskanen et al., 2008; Suárez-Santiago et al., 2009; Niskanen et al., 2009, 
2011; Garnica et al., 2011; Niskanen et al., 2012, 2013, 2016; Liimatainen 2013; 
Frøslev et al., 2015; Brandrud and Dima 2014; Dima et al., 2014, 2016; Liimatainen 
et al., 2014, 2020; Garrido-Benavent et al., 2015; Frøslev et al., 2017; Brandrud 
et al., 2018a, 2018b; Brandrud et al., 2019; Bidaud et al., 2021), Romanian data 
remain scarce, fragmented, and largely outdated. 

 
 
Materials and methods 

In this review of the genus Cortinarius from Romania, we aimed to clarify 
the national species list using published data. We systematically surveyed 35 
literature sources covering the period 1900–2023, including both morphological 
and molecular studies. These publications comprised regional surveys, ecological 
assessments, and species checklists. Since the earliest reports from the country 
were based exclusively on morphological identi�ication, our �irst step was to 
compile a comprehensive database of published species records. In the second 
step, we updated the nomenclature of these taxa according to the most recent 
taxonomic framework, using Index Fungorum as the primary reference. Finally, 
we �iltered the dataset to eliminate misapplied names, synonyms, and outdated 
combinations to establish a more accurate and standardized checklist of Romanian 
Cortinarius species. 

To assess the geographical distribution of these records, we performed 
a spatial analysis of collection sites. A Kernel Density Estimate (KDE) of site 
coordinates was generated in R (v4.4.3) using the packages ggplot2 (v3.5.1), 
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sf (v1.0-19), and maptiles (v0.9.0), with all coordinates projected in EPSG:3857. 
The KDE visualization highlights collection hotspots across Romania and allows 
for the identi�ication of regions that have been studied more intensively. 
 
 

Results and discussion 

Historical Romanian research 
Mycological exploration in Transylvania has a long and well-documented 

tradition, beginning in 1778 when József Benkő �irst recorded 13 edible fungal 
species, including representatives of the genera Agaricus and Hydnum within a 
�loristic framework (Vörösváry 2017), a contribution soon expanded by István 
Mátyus in this 1787 publication Új Diaetetica, which included additional taxa 
such as Agaricus and Boletus (Mátyus 1787).  

By the late 19th century, important advances were made through the 
activity of several renowned mycologists: István Schulzer, recognized as a funder of 
Hungarian mycology, along with Károly Kalchbrenner and Frigyes Hazslinszky, 
survey regions such as Banat, Băița and Oradea, while József Téglási Ercsei 
provided sporadic data from Cluj County, and Michael Fuss studied the Făgăraș 
and Rusca Mountains, identifying 160 fungal species around Sibiu (Fuss 1866). 
Complementary to these contributions, Gyula Istvánf�i in 1895 described 40 
taxa using vernacular names, thus bridging ethomycological knowledge and 
scienti�ic taxonomy. 

At the begining of the 20th century, László Hollós enriched the regional 
inventory with records from genera such as Calvatia, Lycoperdon, Bovista, and 
Scleroderma, while Gusztáv Moesz compiled a list of 76 taxa from Reci and 
provided a foundation for the study of both macro- and microfungi. Around the 
same time, Margit Csűrös-Káptalan and István Csűrös initiated the �irst 
coecological studies of fungi, later complemented by the work of Kálmán László 
in collaboration with George Silaghi and Dénes Pázmány (Sántha 1999). 

Following 1950, mycological research in Romania intensified considerably, 
culminating in Bontea’s extensive documentation of 8,727 fungal species 
(Bontea 1985, 1986), which attest to the remarkable richness of Transylvanian 
mycodiversity. Nevertheless, despite this solid historical and taxonomic foundation, 
targeted studies on the genus Cortinarius remained scarce. 

Most Romanian records of Cortinarius are based solely on morphological 
characters. The �irst such report was published by Pál-Fám (1997) , who, during 
a survey of macrofungal diversity in the Baraolt Mountains, documented C. trivialis 
from Băile Șugaș in association with tree species of the order Fagales, C. subfulgens  
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from Malnaș Băi, and C. balaustinus from the Baraolt Mountains. Bucşa (2007), 
recorded only C. olearioides among 118 taxa from the Breite Natural Reserve, this 
contribution further expanded the known distribution of the genus in Romania, 
but like earlier reports, relied exclusively on morphological identification. Chinan 
et al. (2014; 2008) explored the mycobiota of Eastern Carpathian peat bogs, 
frequently encountering C. sanguineus and C. cinnamomeus, and later identified nine 
Cortinarius species in Sphagno-Piceetum communities, including C. camphoratus, 
C. collinitus, C. evernius, C. �lexipes, C. sanguineus, C. scaurus, and C. tubarius.  

In the Southern Carpathians Ciortan (2013a, 2013b) documented 
C. camphoratus, C. caperatus, C. cinnabarinus, C. cinnamomeus, C. multiformis, 
C. orellanus, and C. trivialis using traditional morphological methods. She also 
surveyed fungal diversity within the Natura 2000 site ROSCI0188, identifying 
116 species, including �ive Cortinarius species with potential medicinal or 
toxicological relevance. Environmental studies by Elekes et al. (2010) utilized 
Cortinarius species (C. largus, C. armillatus) as bioindicators of soil pollution in the 
Bucegi Mountains due to their known heavy metal accumulation capabilities. 
Subsequent work (Elekes et al., 2014) extended this to include C. callisteus and 
C. subfulgens. Bı̂rsan et al. (2013) examined ectomycorrhizal associations in 
Eastern Carpathian forests, identifying several Cortinarius taxa linked to speci�ic 
vegetation types, including C. sanguineus, C. semisanguineus, C. flexipes, C. croceus, 
C. collinitus, and C. caperatus these species are well-known about their ectomycorrhizal 
connection with species from order Piceae .  

The Transylvanian region has been extensively studied over the past 10–
15 years, thanks to the efforts of mycological associations and the organization 
of congresses and �ield camps, primarily in Harghita and Covasna counties. A 
significant milestone was reached during the 36th J.E.C. Congress (2018, 
Bálványos), where 74 participants collected samples over a five-day period, mainly 
from Harghita County (Mohos peat bog, Lake St. Anna, and Lucs peat bog), Covasna 
County (Bálványos, Băile Șugaș, Veresvíz, Komandó, Ojoz), and Bacău County 
(Lesenc Valley). In total, 440 taxa were identified based solely on morphological 
examination, including 19 species reported for the first time in Romania. Within 
this dataset, 68 species of Cortinarius were recorded, of which 29 represented 
new county records, and several taxa were added to the Romanian mycobiota 
(Szász et al., 2022; Bellù et al., 2019). From the same geological region, Pál-Fám 
et al. (2022) documented 11 additional Cortinarius species.  

From the territory of Hoghiz, a total of 245 taxa were documented during 
mycological research conducted by Szász (2022). Among these, seven Cortinarius 
species were recorded: C. alboviolaceus, C. balteatocumatilis, C. bolaris, C. caperatus, 
C. melatonus, C. semisanguineus, and C. torvus but none of which represented  
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new records for Romania. During a mycological camp organized in 2018 by the 
László Kálmán Society in Harghita County, a total of 105 species were identified 
using traditional taxonomic methods. Among these, two Cortinarius species 
were recorded: C. caperatus and C. croceus (Pál-Fám et al., 2022). From the same 
camp in 2019, 15 Cortinarius species were recorded and later published (Pál-
Fám et al., 2022). In 2020, the total documented taxa during this camp included 
237 from Vărșag and 58 from Harghita, among which seven Cortinarius species 
were recorded (Pál-Fám et al., 2022). 

In 2023, Pál-Fám et al. published a comprehensive checklist of Transylvanian 
macrofungi, based on the examination of 119 literature sources spanning 1787–
2020. As a result, they compiled a database of 1,477 macrofungal species. Among 
these, 133 species belonged to the genus Cortinarius, including 43 species 
newly recorded for Romania (Pál-Fám et al., 2023). In contrast, relatively little 
information is currently available from Maramureș County. During July 2019, 
Pál-Fám et al. (2022a) collected 274 taxa, among which three Cortinarius species 
were recorded: C. balteatocumatilis, C. largus, and C. renidens. 

Currently the Red List of Romania includes eight threatened Cortinarius 
species (Tănase and Pop 2005): C. bulliardii and C. orellanus – Vulnerable; 
C. cinnabarinus, C. cotoneus, C. dibaphus, C. napus, C. percomis, C. praestans – Near 
Threatened. Despite these listings, most records lack molecular confirmation, 
precise locality data, or standardized diagnostic criteria. In their study, Szabó et 
al. (2023) aimed to enhance the understanding of Cortinarius diversity in the 
Romanian Carpathians by collecting and analyzing 234 specimens from the 
Apuseni Mt. region. By applying molecular barcoding of nrDNA ITS sequences, 
they identified 109 species (Fig. 1), significantly expanding the known diversity in 
the area. Notably, 66 of these species were new records for Romania, underscoring 
the region's rich and previously underexplored fungal biodiversity. 

An analysis of global genetic repositories further illustrates this 
underrepresentation of Romanian data. International sequence databases such 
as NCBI GenBank and BOLD Systems currently contain over 30,200 ITS sequences of 
Cortinarius. In stark contrast, as of 2025, only 246 ITS sequences originated 
from Romania, reflecting the country’s minimal contribution to global molecular 
data on the genus. This shortfall underscores the need to prioritize molecular 
tools: DNA barcoding, multilocus phylogenies, and genomic sequencing to 
achieve reliable species delimitation and integrate Romanian taxa into broader 
biogeographic frameworks. 
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Figure 1. Basidiomata of some Cortinarius species previously recorded by 

morphological methods and later con�irmed by molecular analyses: A) C. bergeronii,  
B) C. anomalus, C) C. largus, D) C. croceus, E) C. elegantissimus, F) C. subtortus,  

G) C. sulfurinus, H) C. talimultiformis, I) C. xanthochlorus, J) C. balteatus,  
K) C. calochrous, L) C. glaucopus.  
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List of Cortinarius species documented in Romania 
Based on the published literature data, the checklist documents 231 taxa 

of Cortinarius sensu lato in Romania (Tab. 1), all supported by morphological 
records; 110 of these are additionally con�irmed by molecular analyses, while 
121 remain morphology-based only. 
 

Table 1. Cortinarius species list in Romania 
 

Species name Morph. References Molec. References 
Cortinarius acutus (Pers.) Fr. 1838 x Bellù et al. (2019) NA 

 

Cortinarius aereus Rob. Henry 1952 x Pál-Fám et al. (2023) NA  

Cortinarius alboviolaceus (Pers.)  
Fr. 1838 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius allutus Fr. 1838 
(Phlegmacium allutum (Fr.)  
M.M. Moser 1960) 

x Bellù et al. (2019) NA 
 

Cortinarius alnetorum (Velen.)  
M.M. Moser 1967 

x Bellù et al. (2019) NA 
 

Cortinarius anfractoides Rob.  
Henry & Trescol 1987 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius angelesianus A.H. Sm. 
1944 

x Bellù et al. (2019) NA 
 

Cortinarius anomalus (Fr.) Fr. 1838 x Bellù et al. (2019) x Szabó et al. (2023) 
Cortinarius anfractus Fr. 1838 x Eliade (1965) NA 

 

Cortinarius anserinus (Velen.) Rob. 
Henry 1986 (Phlegmacium 
anserinum Velen. 1920) 

x Bellù et al. (2019), 
Szász et al. (2022) 

NA  

Cortinarius arcifolius Rob. Henry 
1936 

x Pál-Fám et al. (2023) NA  

Cortinarius arcuatorum Rob. Henry 
1939 (Calonarius arcuatorum (Rob. 
Henry) Niskanen & Liimat. 2022) 

x Lupoi (1965), as C. 
fulvoincarnatus 

NA 
 

Cortinarius arcuatus (Bull.) Quél. 
1883  

x Eliade (1965) NA 
 

Cortinarius argentatus (Pers.)  
Fr. 1838 

x Chifu et al. (1971) NA 
 

Cortinarius argutus Fr. 1838 
(Phlegmacium argutum (Fr.) 
Niskanen & Liimat., in Liimatainen, 
Kim, Pokorny, Kirk, Dentinger & 
Niskanen 2022) 

x Pál-Fám et al. (2023)   

Cortinarius armeniacus (Schaeff.)  
Fr. 1838 

x Eliade (1965) NA 
 

Cortinarius armillatus (Fr.) Fr. 1838 x Bellù et al. (2019) NA 
 

Cortinarius atrovirens Kalchbr. 1874 x Pop et al. (1999)  NA 
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Species name Morph. References Molec. References 
Cortinarius aureifolius Peck 1885 x Pál-Fám et al. (2023) NA  
Cortinarius aureopulverulentus M.M. 
Moser 1952 (Calonarius 
aureopulverulentus (M.M. Moser) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius balaustinus Fr. 1838 x Pop et al. (1999)  NA 
 

Cortinarius balteatocumatilis Rob. 
Henry 1939 (Phlegmacium 
balteatocumatile (Rob. Henry ex 
P.D. Orton) Niskanen & Liimat. 
2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius balteatus Fr. 1838 
(Phlegmacium balteatum (Fr.)  
A. Blytt 1905) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius bergeronii (Melot)  
Melot 1992 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius betulinus J. Favre 1948 x Pop et al. (1999)  NA 
 

Cortinarius bivelus (Fr.) Fr. 1838 x Todorescu (1972) NA 
 

Cortinarius bolaris (Pers.) Fr. 1835 x Pál-Fám et al. (2023) NA  
Cortinarius bovinus Fr. 1838 x Eliade (1965) NA 

 

Cortinarius brunneus (Pers.)  
Fr. 1838 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius bulliardii (Pers.)  
Fr. 1838 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius caerulescens (Schaeff.) 
Fr. 1838 (Phlegmacium caerulescens 
(Schaeff.) Wünsche 1877) 

x Eliade (1965) NA 
 

Cortinarius caesiophylloides Kytöv., 
Liimat., Niskanen, Brandrud & 
Frøslev 2014 (Thaxterogaster 
caesiophylloides (Kytöv., Liimat., 
Niskanen, Brandrud & Frøslev) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius caesiostramineus Rob. 
Henry 1939 

x Pál-Fám et al. (2023) NA  

Cortinarius cagei Melot 1990 x Bellù et al. (2019) NA 
 

Cortinarius callisteus (Fr.) Fr. 1838 
(Aureonarius callisteus (Fr.) 
Niskanen & Liimat. 2022) 

x Popovici (1903) NA 
 

Cortinarius calochrous (Pers.) Gray 
1821 (Calonarius calochrous (Pers.) 
Niskanen & Liimat. 2022) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius camphoratus (Fr.)  
Fr. 1838 

x Bellù et al. (2019) x Szabó et al. (2023) 
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Species name Morph. References Molec. References 
Cortinarius caninus (Fr.) Fr. 1838 x Bellù et al. (2019) x Szabó et al. (2023) 
Cortinarius caperatus (Pers.)  
Fr. 1838 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius castaneus (Bull.)  
Fr. 1838 

x Pál-Fám et al. (2023) NA  

Cortinarius catharinae Consiglio 
1997 (Calonarius catharinae 
(Consiglio) Niskanen & Liimat. 
2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius chrysolitus  
Kauffman 1915 

x Bellù et al. (2019) NA 
 

Cortinarius cinereobrunneolus 
Chevassut & Rob. Henry 1982 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius cinnabarinus Fr. 1838 x Eliade (1965) NA 
 

Cortinarius cinnamomeoluteus  
P.D. Orton 1960 

x Czihac and Szabó 
(1975) 

NA 
 

Cortinarius cinnamomeus (L.) Gray 
1821 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius cinnamoviolaceus  
M.M. Moser (1968) 

x Bellù et al. (2019) NA  

Cortinarius citrinofulvescens  
M.M. Moser 1983 

x Pál-Fám et al. (2023) NA  

Cortinarius citrinus J.E. Lange ex  
P.D. Orton 1960 

x Pál-Fám et al. (2023) NA  

Cortinarius cliduchus Secr. ex  
Fr. 1838 (Phlegmacium cliduchum 
(Secr. ex Fr.) Ricken 1912) 

x Pál-Fám et al. (2023) NA  

Cortinarius claricolor (Fr.) Fr. 1838 
(Phlegmacium claricolor (Fr.)  
A. Blytt 1904) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius collinitus (Sowerby) 
Gray 1821 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius collocandoides Reumaux 
2009 (Thaxterogaster 
collocandoides (Reumaux) Niskanen 
& Liimat. 2022) 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius colymbadinus Fr. 1838 x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius corrosus Fr. 1838 
(Calonarius corrosus (Fr.) Niskanen 
& Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius cotoneus Fr. 1838 x Tănase and Pop 
(2001) 

NA 
 

Cortinarius crassus Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius croceus (Schaeff.)  
Gray 1821 

x Eliade (1965), Bellù 
et al. (2019) 

x Szabó et al. (2023) 
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Species name Morph. References Molec. References 
Cortinarius cucumisporus M.M. 
Moser 1968 (Cortinarius 
diasemospermus var. leptospermus 
H. Lindstr. 1998) 

x Bellù et al, (2019), as 
C. diasemospermus 
var. leptospermus 

NA 
 

Cortinarius crystallinus Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius cumatilis Fr. 1838 
(Phlegmacium cumatile (Fr.)  
Ricken 1912)  

x Bellù et al. (2019) NA 
 

Cortinarius cupreorufus Brandrud 
1994 (Calonarius cupreorufus 
(Brandrud) Niskanen & Liimat. 
2022) 

x Eliade (1965), as C. 
orichalceus 

NA 
 

Cortinarius cyaneus (Bres.)  
M.M. Moser 1967 

x Pál-Fám et al. (2023) NA  

Cortinarius cyanites Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius cypriacus Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius cyanopus Secr. ex  
Fr. 1838 

x Eliade (1965) NA 
 

Cortinarius damascenus Fr. 1838 x László (1972) NA 
 

Cortinarius daulnoyae (Quél.) Sacc. 
1910 (Phlegmacium daulnoyae 
(Quél.) Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius deceptivus  
Kauffman 1905 

x Pál-Fám et al. (2023) NA  

Cortinarius decoloratus (Fr.)  
Fr. 1838 

x Eliade (1965) NA 
 

Cortinarius decumbens (Pers.)  
Fr. 1838 

x Eliade (1965) NA 
 

Cortinarius delibutus Fr. 1838 x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius delibutus aff. x Szabó et al. (2023), 
as C. delibutus 2 

x Szabó et al. (2023), 
as C. delibutus 2 

Cortinarius diasemospermus 
Lamoure 1978 

x Pál-Fám et al. (2023) NA  

Cortinarius dibaphus Fr. 1838 
(Calonarius dibaphus (Fr.)  
Niskanen & Liimat. 2022) 

x Tănase and Pop 
(2001) 

NA 
 

Cortinarius duracinus Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius eburneus (Velen.)  
Rob. Henry ex Bon 1958 

x Pál-Fám et al. (2023) NA  

Cortinarius elatior Fr. 1838 x Tănase and Chifu 
(2000) 

x Szabó et al. (2023) 

Cortinarius elegantior (Fr.) Fr. 1838 
(Calonarius elegantior (Fr.) 
Niskanen & Liimat. 2022) 

x Pop et al. (1999) x Szabó et al. (2023) 
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Cortinarius elegantissimus Rob. 
Henry 1943 (Calonarius 
elegantissimus (Rob. Henry) 
Niskanen & Liimat. 2022) 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius eliae Bidaud, Moënne-
Locc. & Reumaux 1996 
(Phlegmacium eliae (Bidaud, 
Moënne-Locc. & Reumaux) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius emunctus Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius erythrinus (Fr.) Fr. 1838 x Sălăgeanu (1966) NA 

 

Cortinarius eufulmineus Rob.  
Henry 1952 

x Pál-Fám et al. (2023) NA  

Cortinarius evernius (Fr.) Fr. 1838 x Eliade (1965) NA 
 

Cortinarius flavovirens Rob.  
Henry 1939 

x Pál-Fám et al. (2023) NA  

Cortinarius flexipes (Pers.) Fr. 1838 x Bellù et al. (2019) NA 
 

Cortinarius fraudulosus Britzelm. 
1885 (Phlegmacium fraudulosum 
(Britzelm.) Niskanen & Liimat. 
2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius fulgens Fr. 1838 x Eliade (1965) NA 
 

Cortinarius fulminoides (M.M. 
Moser) M.M. Moser 1967 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius fulvescens Fr. 1838 x Bellù et al. (2019) NA 
 

Cortinarius fulvo-ochrascens Rob. 
Henry 1943 (Thaxterogaster fulvo-
ochrascens (Rob. Henry) Niskanen 
& Liimat. 2022) 

x Brandrud et al. 
(2018b) 

x Brandrud et al. 
(2018b) 

Cortinarius gallurae D. Antonini,  
M. Antonini & Consiglio 2005 

x Szabó et al. (2023)  x Szabó et al. (2023) 

Cortinarius geniculatus Bidaud 
2014 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius gentilis (Fr.) Fr. 1838 x Eliade (1965) x Szabó et al. (2023) 
Cortinarius glaucoprasinus  
(M.M. Moser) M.M. Moser 1967 

x Pál-Fám et al. (2023) NA  

Cortinarius glaucopus (Schaeff.) 
Gray 1821 (Phlegmacium glaucopus 
(Schaeff.) Wünsche 1877) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius glaucopus aff. x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius glaucopus var. olivaceus 
(M.M. Moser) Quadr. 1985 
(Phlegmacium glaucopus var. 
olivaceum M.M. Moser 1960) 

x Bellù et al. (2019) NA 
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Cortinarius hadrocroceus Ammirati, 
Niskanen, Liimat. & Bojantchev 
2014 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius hemitrichus (Pers.)  
Fr. 1838 

x Lupoi (1965) NA 
 

Cortinarius hercynicus (Pers.)  
M.M. Moser 1967 

x Pál-Fám et al. (2023) NA  

Cortinarius hillieri Rob. Henry 1938 x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius hinnuleus Fr. 1838 x Eliade (1965) x Szabó et al. (2023) 
Cortinarius holoxanthus (M.M. 
Moser & I. Gruber) Nezdojm. 1980 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius humicola (Quél.)  
Maire 1911 

x Eliade (1965) NA 
 

Cortinarius huronensis Ammirati & 
A.H. Sm. 1972 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius turgidoides Rob.  
Henry 1981  

x Szabó et al. (2023), as 
C.  hydrotelamonioide
ss 

x Szabó et al. (2023), 
as C. 
hydrotelamonioides 

Cortinarius iliopodius (Bull.)  
Fr. 1838 

x Czihac and Szabó 
(1975) 

NA 
 

Cortinarius illibatus Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius illuminus Fr. 1838 x Bellù et al. (2019) NA 

 

Cortinarius imbutus Fr. 1838 x Popovici (1903) NA 
 

Cortinarius incognitus Ammirati & 
A.H. Sm. 1972 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius infractus (Pers.) Fr. 
1838 

x Eliade (1965) NA 
 

Cortinarius ionochlorus Maire 1937 
(Calonarius ionochlorus (Maire) 
Niskanen & Liimat. 2022) 

x Bohlin (2003) NA 
 

Cortinarius inolens (H. Lindstr.) 
Bidaud 2010 

x Bellù et al. (2019) NA 
 

Cortinarius isabellinus (Batsch)  
Fr. 1838 

x Pál-Fám et al. (2023) NA  

Cortinarius kristiniae Brandrud 
2017 (Calonarius kristiniae 
(Brandrud) Niskanen & Liimat. 
2022) 

x Bellù et al. (2019) NA 
 

Cortinarius lacustris Moënne-Locc. 
& Reumaux 1997 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius largus Fr. 1838 
(Phlegmacium largum Fr. 1877) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius latus (Pers.) Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius lebretonii Quél. 1880 x Bellù et al. (2019) NA 
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Cortinarius leproleptopus Chevassut 
& Rob. Henry 1988 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius leucopus (Bull.) Fr. 1838 x Eliade (1965) NA 
 

Cortinarius lilacinovelatus Reumaux 
& Ramm 2001 (Calonarius 
lilacinovelatus (Reumaux & Ramm) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius limonius (Fr.) Fr. 1838 
(Aureonarius limonius (Fr.) 
Niskanen & Liimat. 2022) 

x Eliade (1965) NA 
 

Cortinarius lucorum (Fr.) E. Berger 
1846 

x Tănase and Chifu 
(2000) 

NA 
 

Cortinarius luridus Rob. Henry 1969 x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius lustrabilis Moënne-Locc. 
2000 (Mystinarius lustrabilis 
(Moënne-Locc.) Niskanen & Liimat. 
2022) 

x Bellù et al. (2019) NA 
 

Cortinarius magicus aff. x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius magicus Eichhorn 1967 
(Phlegmacium magicum (Eichhorn) 
Niskanen & Liimat. 2023) 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius malicorius Fr. 1838 x Bellù et al. (2019) NA 
 

Cortinarius masseei Bidaud, 
Moënne-Locc. & Reumaux 1993 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius melanotus Kalchbr. 
1874 

x Pál-Fám et al. (2023) NA  

Cortinarius mucosus (Bull.) J.  
Kickx f. 1867 

x Bellù et al. (2019) NA 
 

Cortinarius multicolor M.M. Moser 
1953 

x Pál-Fám et al. (2023) NA  

Cortinarius multiformis Fr. 1838 
(Thaxterogaster multiformis (Fr.) 
Niskanen & Liimat. 2022) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius napus Fr. 1838 
(Calonarius napus (Fr.) Niskanen & 
Liimat. 2022) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius neofurvolaesus Kytöv., 
Niskanen, Liimat. & H. Lindstr. 2005 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius nigrocuspidatus 
Kauffman 1923 

x Pál-Fám et al. (2023) NA  

Cortinarius occidentalis A.H. Sm. 
1939 (Thaxterogaster occidentalis 
(A.H. Sm.) Niskanen & Liimat., in 
Liimatainen, Kim, Pokorny, Kirk, 
Dentinger & Niskanen 2022) 

x Pál-Fám et al. (2023) NA  
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Cortinarius ochraceopallescens 
Moënne-Locc. & Reumaux 2001 
(Calonarius ochraceopallescens 
(Moënne-Locc. & Reumaux) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius ochroleucus (Schaeff.) 
Fr. 1838 (Thaxterogaster 
ochroleucus (Schaeff.) Niskanen & 
Liimat. 2022) 

x Eliade (1965) NA 
 

Cortinarius odoratus (Joguet ex  
M.M. Moser) M.M. Moser 1967 
(Calonarius odoratus (Joguet ex 
M.M. Moser) Niskanen & Liimat. 
2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius odorifer Britzelm. 1885 x Pál-Fám et al. (2023) NA  
Cortinarius olearioides Rob. Henry 
1987 (Calonarius olearioides (Rob. 
Henry) Niskanen & Liimat. 2022) 

x Bucşa (2007) x Szabó et al. (2023) 

Cortinarius olidoamarus A. Favre 
1986 (Phlegmacium olidoamarum 
(A. Favre) Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius ominosus Bidaud 1994 x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius orellanus Fr. 1838 x Ciortan (2013b) NA 

 

Cortinarius orichalceus (Batsch)  
Fr. 1838 

x Pál-Fám et al. (2023) NA  

Cortinarius pallidostriatus Rob. 
Henry 1968 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius pelerinii Bellanger, 
Carteret & Reumaux 2013 

x Szabó et al. (2023) x Szabó et al. (2023)  

Cortinarius percomis Fr. 1838 
(Phlegmacium percome (Fr.)  
A. Blytt 1905) 

x Tănase and Pop 
(2001) 

NA 
 

Cortinarius persoonianus Bidaud 
2009 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius pholideus (Lilj.) Fr. 1838 x Bellù et al. (2019) NA 
 

Cortinarius pilatii Svrček 1968 x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius praestans (Cordier) 
Gillet 1876 (Phlegmacium praestans 
(Cordier) M.M. Moser 1960) 

x Eliade (1965) NA 
 

Cortinarius prasinus (Schaeff.)  
Fr. 1838 (Calonarius prasinus 
(Schaeff.) Niskanen & Liimat. 
2022) 

x Eliade (1965) NA 
 

Cortinarius pruinatus Bidaud, 
Moënne-Locc. & Reumaux 1993 

x Szabó et al. (2023) x Szabó et al. (2023) 
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Cortinarius pseudodaulnoyae Rob. 
Henry & Ramm 1991 
(Phlegmacium pseudodaulnoyae 
(Rob. Henry & Ramm) Niskanen & 
Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius pseudofervidus 
Niskanen, Liimat., Ammirati & 
Kytöv. 2014 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius pseudonaevosus Rob. 
Henry 1957 (Phlegmacium 
pseudonaevosum (Rob. Henry) 
Brandrud, Dima, Saar & Schmidt-
Stohn 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius purpurascens Fr. 1838 
(Thaxterogaster purpurascens (Fr.) 
Niskanen & Liimat. 2022) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius purpureus (Bull.) 
Bidaud, Moënne-Locc. & Reumaux 
1994 

x Bellù et al. (2019) NA 
 

Cortinarius quarciticus H. Lindstr. 
1994 

x Bellù et al. (2019) NA 
 

Cortinarius radicosissimus Moënne-
Locc. 1997 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius renidens Fr. 1838 
(Hygronarius renidens (Fr.) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius riederi (Weinm.) Fr. 
1838 (Thaxterogaster riederi 
(Weinm.) Niskanen & Liimat. 2022) 

x Bellù et al. (2019) NA 
 

Cortinarius rigens (Pers.) Fr. 1838 x László (1972) NA 
 

Cortinarius rubellus Cooke 1887 x Chinan (2010) x Szabó et al. (2023) 
Cortinarius rubricosus (Fr.) Fr. 1838 x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius rubrophyllus (Moënne-
Locc.) Liimat., Niskanen, Ammirati 
& Dima 2014 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius rufoallutus Rob. Henry 
ex Bidaud & Reumaux 2006 
(Thaxterogaster rufoallutus (Rob. 
Henry ex Bidaud & Reumaux) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius rufo-olivaceus (Pers.)  
Fr. 1838 (Calonarius rufo-olivaceus 
(Pers.) Niskanen & Liimat 2022) 

x Eliade (1965) NA 
 

Cortinarius rusticus P. Karst. 1883 x Pál-Fám et al. (2023) NA  
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Cortinarius saginus (Fr.) Fr. 1838 
(Phlegmacium saginum (Fr.) Ricken 
1912) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius salor Fr. 1838 x Eliade (1965) x Szabó et al. (2023) 
Cortinarius sanguineus (Wulfen) 
Gray 1821 

x Bellù et al. (2019) NA 
 

Cortinarius saniosus (Fr.) Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius saporatus Britzelm. 
1897 (Calonarius saporatus 
(Britzelm.) Niskanen & Liimat. 
2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius scandens Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius scaurocaninus 
Chevassut & Rob. Henry 1982 
(Phlegmacium scaurocaninum 
(Chevassut & Rob. Henry)  
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius scaurus (Fr.) Fr. 1838 
(Thaxterogaster scaurus (Fr.) 
Niskanen & Liimat. 2022) 

x Eliade (1965) NA 
 

Cortinarius semisanguineus (Fr.) 
Gillet 1876 

x Eliade (1965), Bellù 
et al. (2019) 

x Szabó et al. (2023) 

Cortinarius semivelatus Rob. Henry 
1970 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius sodagnitus Rob. Henry 
1935 (Calonarius sodagnitus (Rob. 
Henry) Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius spadicellus Brandrud 
1997 (Phlegmacium spadicellum 
M.M. Moser 1960) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius sphagnophilus  
Peck 1878 (Thaxterogaster 
sphagnophilus (Peck)  
Niskanen & Liimat. 2022) 

x Bellù et al. (2019) NA 
 

Cortinarius splendens Rob. Henry 
1936 

x Pál-Fám et al. (2023) NA  

Cortinarius spilomeus (Fr.) Fr. 1863 x Bellù et al. (2019) x Szabó et al. (2023) 
Cortinarius stillatitius Fr. 1838 x Popovici (1903) NA 

 

Cortinarius subargyronotus 
Niskanen, Liimat. & Kytöv. 2014 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius subdecolorans  
M. Langl. & Reumaux 2000 
(Phlegmacium subdecolorans  
(M. Langl. & Reumaux)  
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 
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Cortinarius suberi Soop 1990 x Bellù et al. (2019) NA 

 

Cortinarius subferrugineus  
(Batsch) Fr. 1838 

x Pál-Fám et al. (2023) NA  

Cortinarius subfoetens M.M. Moser & 
McKnight 1995 (Phlegmacium 
subfoetens (M.M. Moser & McKnight) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius subfulgens  
P.D. Orton 1960 

x Elekes et al. (2014) NA 
 

Cortinarius sublilacinopes aff. x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius subparvannulatus 
Moënne-Locc. & Fillion 2010 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius subporphyropus  
Pilát 1954 (Thaxterogaster 
subporphyropus (Pilát)  
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius subpurpurascens 
(Batsch) E. Berger 1846 
(Thaxterogaster subpurpurascens 
(Batsch) Niskanen  
& Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius subtortus (Pers.)  
Fr. 1838 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius sulfurinus Quél. 1884 
(Calonarius sulfurinus (Quél.) 
Niskanen & Liimat. 2022) 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius tabularis (Fr.) Fr. 1838 x Tănase and Chifu (2000) NA 
 

Cortinarius talimultiformis Kytöv., 
Liimat., Niskanen, A.F.S. Taylor & 
Seslı 2014 (Thaxterogaster 
talimultiformis (Kytöv., Liimat., 
Niskanen, A.F.S. Taylor és Seslı) 
Niskanen & Liimat. 2022) 

x Bellù et al. (2019) x Szabó et al. (2023) 

Cortinarius talus Fr. 1838 
(Thaxterogaster talus (Fr.) 
Niskanen & Liimat. 2022) 

x Bellù et al. (2019) NA 
 

Cortinarius testaceomicaceus 
Bidaud 2014 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius tirolianus Bidaud, 
Moënne-Locc. & Reumaux 2005 
(Phlegmacium tirolianum (Bidaud, 
Moënne-Locc. & Reumaux) 
Niskanen & Liimat. 2022) 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius tofaceus Fr. 1838 
(Aureonarius tofaceus (Fr.) Niskanen & 
Liimat., in Liimatainen, Kim, Pokorny, 
Kirk, Dentinger & Niskanen 2022) 

x Pál-Fám et al. (2023) NA  
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Cortinarius torvus (Fr.) Fr. 1838 x Eliade (1965) x Szabó et al. (2023) 
Cortinarius traganus (Fr.) Fr. 1838 x Eliade (1965) x Szabó et al. (2023) 
Cortinarius triformis Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius trivialis J.E. Lange 1940 x Popovici (1903) NA 

 

Cortinarius trivialis aff. x Szabó et al. (2023), 
as C. trivialis 2 

x Szabó et al. (2023), 
as C.trivialis 2 

Cortinarius tubarius Ammirati & 
A.H. Sm. 1972 

x Bellù et al. (2019) NA 
 

Cortinarius turbinatus (Bull.) Fr. 1838 x Eliade (1965) NA 
 

Cortinarius turgidus Fr. 1838 x Bellù et al. (2019) x Szabó et al. (2023) 
Cortinarius turmalis Fr. 1838 
(Thaxterogaster turmalis (Fr.) 
Niskanen & Liimat. 2022) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius ultrodistortus Rob. 
Henry & Vagnet 1992 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius uraceus Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius uraceonemoralis 
Niskanen, Liimat., Dima, Kytöv., 
Bojantchev & H. Lindstr. 2014 

x Szabó et al. (2023) x Szabó et al. (2023) 

Cortinarius urbicus (Fr.) Fr. 1838 x Pál-Fám et al. (2023) NA  
Cortinarius variecolor (Pers.) Fr. 
1838 (Phlegmacium variecolor 
(Pers.) Wünsche 1877) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius varius (Schaeff.) Fr. 
1838 (Phlegmacium varium 
(Schaeff.) Wünsche 1877) 

x Eliade (1965) x Szabó et al. (2023) 

Cortinarius venetus (Fr.) Fr. 1838 x Eliade (1965) x Szabó et al. (2023) 
Cortinarius vibratilis (Fr.) Fr. 1838 
(Thaxterogaster vibratilis (Fr.) 
Niskanen & Liimat. 2022) 

x Eliade (1965) NA 
 

Cortinarius vibratilis aff. x Szabó et al. (2023) x Szabó et al. (2023) 
Cortinarius violaceocinereus (Pers.) 
Fr. 1838 

x Pál-Fám et al. (2023) NA  

Cortinarius violaceus (L.) Gray 1821 x Eliade (1965) x Szabó et al. (2023) 
Cortinarius vulpinus (Velen.) Rob. 
Henry 1947 (Phlegmacium 
vulpinum (Velen.) Niskanen & 
Liimat. 2022) 

x Bellù et al. (2019) NA 
 

Cortinarius xanthochlorus Rob. 
Henry 1966 (Calonarius 
xanthochlorus (Rob. Henry) 
Niskanen & Liimat. 2022) 

x Bellù et al. (2019) x Szabó et al. (2023) 

Table legend: x = available; NA = not available.  
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Cortinarius sample distribution based on literature review 
After analyzing the spatial distribution of the recorded samples in 

Romania using a Kernel Density Estimate (KDE) of site coordinates projected in 
EPSG:3857, two major hotspots of collection activity become evident (Fig. 2). 
The KDE is visualized as �illed contours, where the color gradient from blue to 
orange indicates increasing density of sampling sites, while individual locations 
are marked as black points. The results reveal two dominant clusters: one in the 
Apuseni Mountains and another in the Transylvanian Basin. These patterns 
re�lect the research focus of previous studies, with the Transylvanian Basin 
being intensively surveyed during multiple mycological camps and congresses 
led by Pál-Fám and collaborators, while the Apuseni region was extensively 
explored by Szabó and her team as part of their molecular taxonomic 
investigations. 
 

 
Figure 2. Cortinarius sample distribution based on literature review.  

The map was made in R (v4.4.3) using the ggplot2 (v3.5.1),  
sf (1.0-19) and maptiles (0.9.0) packages. 

 
Conclusions 

This �irst comprehensive checklist of Cortinarius sensu lato in Romania 
documents 231 taxa. All species are supported by morphological records, with 
110 have also con�irmed by molecular analyses, re�lecting the growing role of 
DNA-based methods in regional cortinarioid research. The remaining 121 taxa 
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are still supported exclusively by morphology, underscoring the need for further 
molecular validation. Several unidentified species were documented: Cortinarius aff. 
delibutus, C. aff. glaucopus, C. aff. magicus, C. aff. sublilacinopes, C. aff. trivialis, and C. 
aff. vibratilis. These taxa differ from related species not only in their morphological 
appearance but also in their molecular characteristics, indicating that further 
taxonomic and nomenclatural investigations are needed to clarify their 
taxonomic status and name them properly. 

These �indings highlight Romania as a region of considerable cortinarioid 
diversity, though it remains underrepresented in global sequence repositories. 
The current geographic bias toward the Apuseni Mountains and the Transylvanian 
Basin emphasizes the need for systematic surveys in underexplored regions. 
Future research integrating morphology, ecology, and molecular systematics will 
be essential to re�ine species boundaries, strengthen conservation assessments, 
and fully document the ecological role of Cortinarius in Romanian forests 
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Pál-Fám, F., Benedek, L., Szász, B. & Szilvásy, E. (2022). “Adatok a Gyergyói-Havasok, 
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